DUPLOMATIC 71 000/112 ED
OLEODINAMICA

HC2

HYDRAULIC CYLINDERS

HCK2

HYDRAULIC CYLINDERS
ATEX 94/9/CE
SERIES 20

ISO 6020-2
DIN 24554

DESCRIPTION

» Double acting cylinders constructed in compliance with
ISO 6020-2 and DIN 24554.

» The compact design of the square ends with tie rods
plus the high quality material and seals render these
cylinders highly reliable and therefore strongly
recommended for all types of industrial applications.

» The cylinder is available with 14 different mounting
styles as well as a vast range of accessories to meet
all application requirements.

A - scraper ring

B - Piston rod seal

C - Piston seal

D - Guide rings

E; - Front cushioning adjustment screw

E, - Rear cushioning adjustment screw
F, - Front cushion

F, - Rear cushion
G - Bushing

ATEX 94/9/CE rated version for installation in potentially explosive atmospheres is now available. The standard version of cylinders is
ATEX Il 2GD classified, whereas cylinders with proximity sensors are ATEX |l 3GD classified. The declaration of conformity to the up
mentioned standards is always supplied with the cylinder. See paragraph 3 for details.

PERFORMANCES
Nominal operating pressure (continuous service) bar 160
Maximum operating pressure bar 210
Peak pressure bar 250
Maximum speed (standard) m/s 0,5
Maximum stroke (standard) mm 5000
Fluid temperature range (standard) °C -20/+80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25
Security factor in relation with nominal pressure 4
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1 - CHARACTERISTICS

1.1 Bores and piston rods
@ 25 to @ 200 mm bores are available to enable a vast choice according
to required force.

Three piston rod diameters are available for each bore (with the
exception of the @ 25 mm bore, for which the intermediate piston rod is
not available):

- standard piston rod with 1:1.25 area ratio

- intermediate piston rod with 1:1.45 area ratio

- oversized piston rod with 1:2 area ratio

1.2 Cushioning

On request, gradual and adjustable cushioning devices can be fitted in
the front and/or rear ends of the cylinder without affecting overall
dimensions.

The special design of the cushions ensures optimal repeatability also in
the event of variations in fluid viscosity.

Cushioning devices are always recommended as they ensure impact-
free stopping even at high speed thus reducing pressure surges and
impact transferred to the mounting supports.

For all the available bores, cushioning is adjustable by means of a
needle.

Rapid piston start-up is guaranteed by the bypass valves located inside
the front cushioning cone and rear cushioning ring.

The table below shows cushioning cone lengths:

Bore (mm) 25|32(40(50|63|80|100({125(160|200
Front cone length (mm) 17(17|28|28(28 (28|30 |30 |38 |45
Rear cone length (mm) 17|17 |26(26(26|28|31|30|38 |55

1.3 Connections

The cylinders are supplied as standard with cylindrical BSP threads and
spot facing for seal rings in compliance with ISO 1179. Connections
which are oversized compared to those shown in the dimensional tables
are available upon request. For further information and for the order
identification code, please consult our technical office.

For correct cylinder operation, fluid velocity must not exceed 5 m/s.

@

|
JA

1o

Connection positions different from the }
standard can be provided upon request. @

Other options positions will be rotated pFrontyiew - piston rod side
accordingly.

1.4 Connection position

Standard positions of the oil ports, cushioning
adjustment screws, breathers and end-stroke
proximity sensors are shown in the relevant @ -+
diagram according to the mounting style.

For special requests please consult our technical office.

HC2

SERIES 20

1.5 Seals
The table below illustrates seal characteristics in relation to hydraulic
fluid and operating temperatures.

Seal Hydraulic Minimum |Operating | Max
Type | Seal type material fluid pressure |pressure |speed
[bar] [°C] [m/s]
K Standard ponTJIrtglﬁane mineral oil 10 [-20/+80| 05
- nitrile Mineral oil 20
M Low friction PTFE Water glycole|  (note) -20/+80| 15
high temperature| Viton
Y and/or PTFE Special fluids 10 -20/+150f 1
aggressive fluid

NOTE: for lower pressure use consult our technical office

1.6 Strokes
Standard cylinders are available with strokes up to 6000 mm. Longer
cylinder strokes can be supplied on request.

Stroke tolerances are:
0 + 1 mm for strokes up to 1000 mm
0 + 4 mm for strokes up to 6000 mm

1.7 Spacers

If the cylinder stroke exceeds 1000 mm we recommend the use of
spacers which can be inserted to reduce loads on the piston rod bushing
and prevent the piston from sticking.

Spacers are constructed in hardened and tempered steel with PTFE
facing. Every spacer is 50 mm long.

We recommend to insert n°1 spacer for strokes from 1001 to 1500 mm,
with an increment of n°1 spacer for every 500 mm stroke. Remember
that the overall length of the cylinder increases according to the number
of inserted spacers (50 mm for each spacer).

1.8 Tie rod tightening torque

If cylinder has been disassembled, re-assemble it and tighten the tie rod
lock nuts cross-wise applying a gradual torque up to the value indicated
in the table below. The values below refer to dry threads.

Bore [mm] 25 | 32 | 40 | 50 | 63 | 80 | 100 | 125 | 160 | 200
M5 | M6 | M8 | M12 | M12 | M16 | M16 | M22 | M27 | M30
Tie rod
x0.8 | x1 x1 [x12.5|x12.5| x1.5 [ x1.5 | x1.5| x2 X2
Torque [Nm] 5 9 20 | 70 | 70 | 160 | 160 | 450 | 820 |1150

1.9 Breathers

On request cylinder ends can be supplied with breathers for the
elimination of air. This is necessary when the entire stroke is not used or
when connections are not facing upwards.

1.10 Surface finish
Standard cylinders are supplied painted with Duplomatic black opaque
colour with a paint thickness of 40 . The rod is chromed.

MOUNTING STYLES

F = front-end A B C D F G H L N P Q R T ]
T=rearend | T|F | T|F|T|F|T|E|T|F|IT|F|T|E|T|F|T|F|lT|E|lT|E|T]F|T]|FI|ITI|E
111111111 ]1|1]1]1|1|1]1l1]1T 1111|211 1l1]1]1]1
Connections 2|2 21222212 212|212 212|222 |2|2]2|2]2
3/3|3|3|3|3|(3[3|3[3|3|3|3|3|3[3|3|3[3|3|3[3|3|3[3|3|3]|3
4|4 414|444 24 44|42 4 a4 a4 |4|a]|4]|4]a
11|11 |1]1][1|1]1]1 1|1 |1 |1]1]1 1|1 ]1|21]1][1|1]1]1]1
Cushioning 2|2 21222 |2]2|2]2 212|212 212222 |2|2]2|2]2
3/3|3|3[3|3[3[3|3]3 *3|3|3|3|3|*=»|3|3|3|3|3[3|3|3|3]|3
4| 4 4444l 4a]alala 41444 4lal4a|alala|ala]ala
1111 ]1|1]1][1]1]1]1 111|111 ]1 11|11 ]1]1l1]1]1]1
Breathers 202 2|22 |2|2]|2|2]|2|2]:2 212212 212222 |2]|2]2|2]2
313|333 |3[3[3|3]3 *3|3|3|3|3|*»|3|3|3|3|3[3|3|3|3]|3
4 4l 4aalaalalas|lalala]a 414|424 4 a4 alal4|al4]4]a
end-stroke 11 1111111 11111 11|11 |1]1][1]1]1]1
oroximity 212|222 |2|2]|2|2]|2|2]2 212|212 212|222 |2|2]2|2]2
3|3 3|/3|3[3|3]|3 313 |3|3]|3 3/3|3[3[3|3[3[3]|3]3
Sensors a | 4| a|la|a|a|a]a|4s]a|4a]a 44|44 40 a|a|la|a]a|a|a|a]a

Positions indicated in bold style are relevant to the standard, the others to the available options.

71000/112 ED
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2 - IDENTIFICATION CODE

l_ K = Explosion-proof version according to ATEX 94/9/CE (paragraph 3). Omit if not required.

HC2

SERIES 20

HC| (2| |-

/

/

MOUNTING STYLE

__ A=Front flange(ME5)

P = Front tie rods (MX3)
Q = Back tie rods (MX2)
R = Front and back tie rods (MX1)

71 000/112 ED

0 = without breathers

0 = without cushioning
1 = front

2 = back

3 =front and back

— Seals (see par. 1.5):
K = standard (nitrile + polyurethane)
M
V = high temperature (viton + PTFE)

= low friction (nitrile + PTFE)

—— Double rod threading (omit if not required)

See single rod for type and dimensions

Double rod (omit if not required)

See single rod for dimensions.
Not available with mounting styleB-C-D-F-N-Q-U

Rod threading: Male thread (standard )

W = Female thread

X = Light male thread

Y = Light female thread (see paragraph 4)

Breathers (see paragraph 1.9)

S = front and back breathers

Cushioning (see paragraph 1.2):

/120
I

Series

(put for

spare parts
requests)

Dimension XV for
+LZ mounting
(omit for other
mounting styles)

N° of spacers multiple of
50 mm (omit if not required)
see par. 1.7

Rear end connection position (1-4)
(see paragraph 1.4)

Front end connection position (1-4)
(see paragraph 1.4)

— Stroke (mm) - (For cylinders with spacers indicate the working stroke)

@ Rod (mm)

Rods available for each bore

12

14

18

22

28

36

45

56

70

90

110

140

Bore (mm)

25

32

40 | 50 | 63 | 80 [100 (125

160

200
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3 - ATEX 94/9/CE RATED VERSION

ATEX 94/9/CE rated version cylinders for installation in potentially
explosive atmospheres are now available. The standard version of
cylinders is ATEX Il 2GD classified, whereas cylinders with
proximity sensors are ATEX Il 3GD classified.

The supply is always delivered accompanied by:
€ the ATEX declaration of conformity

€ the operating and maintenance user manual, where are
described all the information for the proper use of cylinders in
potentially explosive environments.

TYPE EXAMINATION CERTIFICATE N°: CEC 10 ATEX 138

3.1 - Identification code

To order the ATEX-rated version, simply insert the letter K in the
initial part of the identification code. The description becomes
HCK2-*,

For cylinders without end-stroke proximity sensors please order
with the identification code shown at paragraph 2.

Example: HCK2C-200/90-500-K3-S-11/20

For cylinders equipped with end-stroke proximity sensors please
refer to the identification code shown at paragraph 22.1.

Example: HCK2F-FP22-80/56-200-K3-S-11/20

The ATEX-rated cylinders equipped with end-stroke proximity
sensors are compliant with the specifications listed paragraph 22;
Also the same limitations described in that paragraph are effective.
(NB: for bores @160 and @200 contact our technical department).
The proximity sensors are compliant with the description and the
wiring diagram shown at the paragraph 22.2.

3.2 - Classification
Cylinders without end-stroke proximity sensors have this ATEX
mark:

@ I 2GD ck IIC T4 (-20°C Ta +80°C)

EX: Specific marking of explosion protection as ATEX 94/9/CE
directive and related technical specification requests.

Il: ~ Group Il for surface plants

2: Category 2 high protection, eligible for zone 1 for gases and
zone 21 for dust (automatically be eligible for zone 2 category
3 for gases and zone 22 for dust)

GD: for use in areas in which explosive atmospheres caused by
gases, vapours, mists or air/dust mixtures.

ck: protection by constructional safety and by liquid immersion

IIC: Gas group
(automatically eligible for group 1A and 11B)

T4: Temperature class for gas (max surface temperature)
-20°C Ta +80°C: Ambient temperature range

Cylinders with end-stroke proximity sensors have this ATEX mark:

@ I 3GD ck IIC T4 (-20°C Ta +80°C)

EX: Specific marking of explosion protection as ATEX 94/9/CE
directive and related technical specification requests

Il: ~ Group Il for surface plants

3: Category 3 standard protection, eligible for zone 2 for gases
(zone 22 for dust)

GD: for use in areas in which explosive atmospheres caused by
gases, vapours, mists or air/dust mixtures.

ck: protection by constructional safety and by liquid immersion

71000/112 ED
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IIC: Gas group

(automatically eligible for group IIA and 1IB)
T4: Temperature class for gas (max surface temperature)
-20°C Ta +80°C: Ambient temperature range

3.3 - Operating temperatures
The operating ambient temperature must be between -20°C
and +80 °C.

The fluid temperature for the standard version seals (K) and for low
friction seals (M) must be between -20°C and +80°C, as for viton
(V) seals must be between -20°C and +120 °C.

The actuators are T4 (T135° C) class temperature classified, so
they are eligible for operation also at higher class temperature (T3,
T2, T1 (T200° C).

3.4 - Admitted velocities

The maximum permissible speed is 0.5 m/s for standard cylinder
seals (K) and 1 m/s for actuators with low friction seals (M) or
Viton (V).

3.5 - Connectors

The connectors for the end-stroke proximity are available upon
request. They are metal, to be wired. The ordering code is 0680961.
One connector per sensor is needed.

3.6 - Grounding points

The ATEX certified actuators are supplied with two grounding
points, one on the rear head and one on the rod, for the wire of the
cylinder with the ground (M4 screws).

The bottom grounding point must always be connected whereas the
connection of the rod grounding point can be avoided in case the
whole mechanical stroke is covered during the cylinder operating
phase (from the mechanical stop on the cylinder head to the
mechanical stop on the bottom), or in case the rod has already
been grounded through the mechanical connection between the rod
itself and the machine/plan it is installed on.

In order to verify such a condition it is necessary to test the
equipotentiality of the parts and a maximum resistance equal to
100 as per the EN13463-1 norm.
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4 - OVERALL AND MOUNTING DIMENSIONS

Standard = male thread W = female thread
D D
\ |
oy ~ L |
MM o [ ,\7 MM e iF ’Jﬁ
‘*7 % — | % ? —_— ‘ |
1 ‘ 1
A WH-=— WH-—=—
A
X = light male thread Y = light female thread
D D

oy | - |

T
MM k1 - f\— MM KF1

N

==
+

A1 ) ) )
Dimensions in mm
Bore MM KK KK1 KF KF1 A A1 D WH
@ rod

25 12 M10x1.25 - M8x1 - 14 - 9 15
18 M14x1.5 M10x1.25 M12x1.25 M8x1 18 14 14
14 M12x1.25 - M10x1.25 - 16 - 1

32 18 M14x1.5 M10x1.25 M12x1.25 M8x1 18 14 14 25
22 M16x1.5 M12x1.25 M16x1.5 M10x1.25 22 16 17
18 M14x1.5 M10x1.25 M12x1.25 M8x1 18 14 14

40 22 M16x1.5 M12x1.25 M16x1.5 M10x1.25 22 16 17 25
28 M20x1.5 M14x1.5 M20x1.5 M12x1.25 28 18 22
22 M16x1.5 M12x1.25 M16x1.5 M10x1.25 22 16 17

50 28 M20x1.5 M14x1.25 M20x1.5 M12x1.25 28 18 22 26
36 M27x2 M16x1.5 M27x2 M16x1.5 36 22 30
28 M20x1.5 M14x1.5 M20x1.5 M12x1.25 28 18 22

63 36 M27x2 M16x1.5 M27x2 M16x1.5 36 22 30 33
45 M33x2 M20x1.5 M33x2 M20x1.5 45 28 36
36 M27x2 M16x1.5 M27x2 M16x1.5 36 22 30

80 45 M33x2 M20x1.5 M33x2 M20x1.5 45 28 36 31
56 M42x2 M27x2 M42x2 M27x2 56 36 50
45 M33x2 M20x1.5 M33x2 M20x1.5 45 28 36

100 56 M42x2 M27x2 M42x2 M27x2 56 36 50 35
70 M48x2 M33x2 M48x2 M33x2 63 45 60
56 M42x2 M27x2 M42x2 M27x2 56 36 50

125 70 M48x2 M33x2 M48x2 M33x2 63 45 60 35
90 M64x3 M42x2 M64x3 M42x2 85 56 80
70 M48x2 M33x2 M48x2 M33x2 63 45 60

160 90 M64x3 M42x2 M64x3 M42x2 85 56 80 32
110 M80x3 M48x2 M80x3 M48x2 95 63 100
90 M64x3 M42x2 M64x3 M42x2 85 56 80

200 110 M80x3 M48x2 M80x3 M48x2 95 63 100 32
140 M100x3 M64x3 M100x3 M64x3 112 85 130

71 000/112 ED 5/30
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5 - OVERALL AND MOUNTING DIMENSIONS ISO/DIN ME5
A FRONT FLANGE
- Y PJ+ stroke FB EE
g My
s HiH* % i %
g e N I ¢ e
% =" B & S

VD *l Fi=-

ZJ+ stroke ———=

ZB+ stroke ———

‘J’

RD

E

TO

uo

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

Dimensions in mm

Bore MM 7B E EE F gFB | G J PJ R @RD | TO Uuo | VD | WF Y ZB ZJ
Jrod f8 max | BSP f8 max

25 12 24 40 14" 10 55 35 35 54 27 38 51 65 6 25 50 121 | 114
18 30 | note
14 26 12

32 18 30 45 14" 10 6.6 36 36 57 33 42 58 70 6 35 60 137 | 128
22 34 | note 12
18 30 6

40 22 34 63 3/8"| 10 1 45 45 74 41 62 87 | 110 12 35 62 166 | 153
28 42 10
22 34 7

50 28 42 75 12" | 16 14 45 45 76 52 74 | 105 | 130 7 41 68 176 | 159
36 50 10

63 28 42 75 7
36 50 90 12" | 16 14 45 45 80 65 88 | 117 | 145 10 48 71 185 | 168
45 60 88 14

80 36 50 82 5
45 60 | 115 34| 20 18 50 52 93 83 | 105 | 149 | 180 9 51 7 212 | 190
56 72 105 9

100 45 60 92 7
56 72 | 130 34" 22 18 50 55 101 97 | 125 | 162 | 200 7 57 82 225 | 203
70 88 125 10

125 56 72 105 6
70 88 | 165 1" 22 22 55 71 117 126 | 150 | 208 | 250 10 57 86 260 | 232
90 108 150 10

160 70 88 125
90 108 | 205 1" 25 26 63 63 130 155 | 170 | 253 | 300 7 57 86 279 | 245
110 133 170

200 90 108 150
110 133 | 245 |1.1/4"| 25 33 80 80 165 190 | 210 | 300 | 360 7 57 98 336 | 299
140 163 210

71000/112 ED
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6 - OVERALL AND MOUNTING DIMENSIONS ISO/DIN MEG6
B REAR FLANGE
EE W ‘ PJ+ stroke
5 # v iy ° i AT
‘ T ‘ TOT TOT
e & | B i i
| | (—
c ® - o
| | L
e (s
| | |
f E 1 VD —= J
TO —=WH-+F =G =
uo ZJ+ stroke ———

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

Dimensions in mm

Bore MM @B E EE F |@FB| G J PJ R TO Uuo | vD | WH Y VA
@ rod f8 | max | BSP max

25 12 24 40 14" 10 55 45 35 54 27 51 65 6 15 50 114
18 30 | note
14 26 12

32 18 30 45 14”1 10 6.6 45 36 57 33 58 70 6 25 60 128
22 34 | note 12
18 30 6

40 22 34 63 3/8"| 10 11 55 45 74 41 87 | 110 | 12 25 62 153
28 42 10
22 34 7

50 28 42 75 12" 15 14 55 45 76 52 | 105 | 130 7 26 68 159
36 50 10
28 42 7

63 36 50 90 12" 15 14 55 45 80 65 | 117 | 145 | 10 33 71 168
45 60 14
36 50 5

80 45 60 | 115 34" 20 18 65 52 93 83 | 149 | 180 9 31 77 190
56 72 9
45 60 7

100 56 72 | 130 347 22 18 69 55 | 101 97 | 162 | 200 7 35 82 | 203
70 88 10
56 72 6

125 70 88 | 165 17 22 22 78 7 117 | 126 | 208 | 250 | 10 35 86 | 232
90 108 10
70 88

160 90 108 | 205 1" 25 26 86 63 | 130 | 155 | 253 | 300 7 32 86 | 245
110 133
90 108

200 110 133 | 245 | 1.1/ 25 33 | 103 80 | 165 | 190 | 300 | 360 7 32 98 | 299
140 163

71 000/112 ED
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7 - OVERALL AND MOUNTING DIMENSIONS ISO MP1
C FEMALE CLEVIS
(with PIN and spring retainers)
EE W Y ‘ PJ+ stroke »\
| B | | MR
Ot AT arr
CD W | & i i
‘ (—
1 iiJrii R E MM %77:%7777 N A
| —
e | te
\
© ! CBl~— VD — S Ty e A i S
L uB J ——t+WH-+F—= G =~
E ZJ+ stroke — ™

XC+ stroke — ™

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

Dimensions in mm

Bore MM 7B CB |@CD| E EE F G J L MR | PJ UB VD | WH XC Y VA
@ rod f8 A16 8 max | BSP

25 12 24 12 10 40 174" 10 45 35 13 12 54 24 6 15 127 | 50 114
18 30 note
14 26 12

32 18 30 16 12 45 174" 10 45 36 19 17 57 32 6 25 147 | 60 128
22 34 note 12
18 30 6

40 22 34 20 14 63 3/8"| 10 55 45 19 17 74 40 | 12 25 172 | 62 153
28 42 10
22 34 7

50 28 42 30 20 75 12" 15 55 45 32 29 76 60 7 26 191 | 68 159
36 50 10
28 42 7

63 36 50 30 20 90 12" 15 55 45 32 29 80 60 | 10 33 200 | T 168
45 60 14
36 50 5

80 45 60 40 28 115 34" 20 65 52 39 34 93 80 9 31 229 | 77 190
56 72 9
45 60 7

100 56 72 50 36 130 347 22 69 55 54 50 101 100 7 35 257 | 82 203
70 88 10
56 72 6

125 70 88 60 45 165 1] 22 78 71 57 53 17| 120 | 10 35 289 | 86 232
90 108 10

160 70 88
90 108 70 56 205 1" 25 86 63 63 59 130 | 140 7 32 308 | 86 245
110 133

200 90 108
110 133 80 70 245 | 1.1/4"| 25 | 103 80 82 78 165 | 160 7 32 381 98 | 299
140 163
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8 - OVERALL AND MOUNTING DIMENSIONS [ISO MP3
D MALE CLEVIS
EE W Y ‘ PJ+ stroke "
| B | | MR
St g e
CcD T | 1 E M M
N | —
————;ﬁ:———— E MM -4 — -
| —
‘ } =1
\ 1€
\
— - EW—<— VD4> —— J —e— L7<—
E = WH+F = G =

ZJ+ stroke ————

XC+ stroke — ™

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

Dimensions in mm

Bore MM @B |@CD | E EE EW F G J L MR PJ VD | WH | XC Y ZJ
@ rod f8 H9 |[max | BSP | h9

25 12 24 10 40 14" 12 10 45 35 13 12 54 6 15 127 | 50 114
18 30 note
14 26 12

32 18 30 | 12 45 14" 16 10 45 36 19 17 57 6 25 147 | 60 128
22 34 note 12
18 30 6

40 22 34 | 14 63 3/8" | 20 10 55 | 45 19 17 74 12 25 172 | 62 153
28 42 10
22 34 7

50 28 42 | 20 75 12" 30 15 55 | 45 32 29 76 7 26 191 | 68 159
36 50 10
28 42 7

63 36 50 | 20 90 12" 30 15 55 | 45 32 29 80 10 33 200 | 71 168
45 60 14
36 50 5

80 45 60 | 28 115 3/4" | 40 20 65 52 39 34 93 9 31 229 | 77 190
56 72 9
45 60 7

100 56 72 | 36 130 314" | 50 22 69 55 54 50 101 7 35 257 | 82 203
70 88 10
56 72 6

125 70 88 | 45 165 1"| 60 22 78 71 57 53 117 10 35 289 | 86 232
90 108 10
70 88

160 90 108 | 56 205 1" 70 25 86 | 63 63 59 130 7 32 308 | 86 245
110 133
90 108

200 110 133 | 70 245 [1.1/4"| 80 25 103 80 82 78 165 7 32 381 | 98 299
140 163
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9 - OVERALL AND MOUNTING DIMENSIONS ISO/DIN MP5
F SPHERIC SWIVEL
EE W Y ‘ PJ+ stroke j
| B | | MS
aT T HT‘*Tﬂ L\TTTF‘
5 s CX [ Ri=s i it
::::% e owmm L
30 L
; te
‘ |
EP VD ——— J LT =
EX —=lWH-Fl= G =
1 E ZJ+ stroke — ™

XO+ stroke =

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

Dimensions in mm

Bore MM 7B aCX E EE | EP EX F G J LT | MS PJ VD | WH | XO Y ZJ
@ rod f8 max | BSP
12 24 40 »

25 18 30 12 %008 nols 1/ 8 109 | 10 45 | 35 16 20 54 6 15 | 130 | 50 114
14 26 12

32 18 30 16 2008 45 14" 11 1455, | 10 45 | 36 20 22 57 6 25 | 148 | 60 128
22 34 note 12
18 30 6

40 22 34| 20502 63 38" 13 1655, | 10 55 | 45 25 29 74| 12 25 | 178 | 62 153
28 42 10
22 34

50 28 421 55901, 75 12" 17 2055, | 10 55 | 45 31 33 76 7 26 | 190 | 68 159
36 50 10
28 42 7

63 36 50 | 305012 90 12" 19 225, | 15 55 | 45 38 40 80 | 10 33 | 206 | 71 168
45 60 14
36 50 5

80 45 60 | 405012 | 115 34" 23 2835, | 20 65 | 52 48 50 93 9 31 | 238 | 77 190
56 72 9
45 60 7

100 56 72 | 509012 | 130 34" 30 35.012 | 22 69 | 55 58 62 | 101 7 35 | 261 82 | 203
70 88 10
56 72 6

125 70 88 | 605015 | 165 1" 38 44915 | 22 8| 7 72 80 | 117 | 10 35 | 304 | 86 | 232
90 108 10
70 88

160 90 108 | 809015 | 205 1" 47 5555 | 25 8 | 63 92 | 100 | 130 7 32 | 337 | 86 | 245
110 133
90 108

200 110 133 | 100 3020 | 245 | 1.1/47| 57 70020 | 25 103 | 80 116 | 120 | 165 7 32 | 415 | 98 | 299
140 163

71000/112 ED
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SERIES 20
10 - OVERALL AND MOUNTING DIMENSIONS ISO/DIN MS2
G FEET
Y ‘ PJ+ stroke *‘ "W EE
° e e 5 ‘T 7
TT TT TTT
L] =2 1N
w T O
S i I LH
OO Post [T i 1
\ \ f \ \ \
VD — E
—=—WH+F~ G = - J= SB
~~— XS *L* SSH stroke *" TS
ZJ4 stroke ———= us
ZB+ stroke ———=

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,

only for the front end, on the oil port side (dimensions not in compliance with ISO standards). Dimensions in mm

Bore | MM | @B E EE F G J LH PJ |@SB| SS | ST | TS US | VD | WH | XS Y ZB A
Drod | 18 max | BSP h10 max

25 12 24 40 14 10 45 | 35 19 54 | 66 73 | 85 | 54 72 6 15 33 | 50 121 | 114
18 30 | note
14 26 12

32 18 30 45 | 4 10 45 36 22 57 9 73 | 125 | 63 84 6 25 45 | 60 137 | 128
22 34 | note 12
18 30 6

40 | 22 34 63 | 38 10 55 45 31 74 11 98 | 125 | 83 103 | 12 25 45 | 62 166 | 153
28 42 10
22 34 7

50 | 28 42 %12 15 55 45 37 76 14 92 19 | 102 | 127 7 26 54 | 68 176 | 159
36 50 10
28 42 7

63 | 36 50 9 | 12 15 55 45 44 80 18 86 26 | 124 | 161 10 33 65 | 185 | 168
45 60 14
36 50 5

80 | 45 60 15 | 314 | 20 65 52 57 93 18 | 105 | 26 | 149 | 186 9 3 68 | 77 212 | 190
56 72 9
45 60 7

100 | 56 72 130 | 314 | 22 69 55 63 | 101 26 | 102 | 32 | 172 | 216 | 10 35 79 | 82 225 | 203
70 88 10
56 72 6

125 | 70 88 165 1 22 78 7 82 | 17 | 26 | 131 | 32 | 210 | 254 | 10 35 79 | 86 260 | 232
90 | 108 10
70 88

160 | 90 | 108 | 205 1" 25 86 63 101 | 130 | 33 | 130 | 38 | 260 | 318 7 32 86 | 86 279 | 245
110 | 133
90 | 108

200 | 110 | 133 | 245 [1.1/4"| 25 | 103 | 80 122 | 165 | 39 | 172 | 44 | 311 | 381 7 32 92 | 98 336 | 299
140 | 163
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11 - OVERALL AND MOUNTING DIMENSIONS

ISO MT1

HC2

SERIES 20

H FRONT SWINGING

la— Y —T PJ+ stroke »‘

B

1

%

VD

e

HTTTH
H‘H

—=WH +F

- X6 =

~ G =

ZJ+ stroke -

ZB+ stroke

——

- ] =

uTt

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

Dimensions in mm

Bore MM 7B E EE F G J PJ |@TD | TC UT | VD | WH | XG Y ZB Z)
D rod f8 max | BSP f8

25 12 24 40 174" 10 45 | 35 54 12 38 58 6 15 44 50 | 121 114
18 30 | note
14 26 12

32 18 30 45 14" 10 45 | 36 57 16 44 68 6 25 54 60 | 137 | 128
22 34 | note 12
18 30 6

40 22 34 63 38" 10 55 | 45 74 20 63 95 | 12 25 57 62 | 166 | 153
28 42 10
22 34 7

50 28 42 75 12" 15 55 | 45 76 25 76 | 116 7 26 64 68 | 176 | 159
36 50 10
28 42 7

63 36 50 90 12" 15 55 | 45 80 32 89| 139 | 10 33 70 71 185 | 168
45 60 14
36 50 5

80 45 60 | 115 34" 20 65 | 52 93 40 | 114 | 178 9 31 76 77 | 212 | 190
56 72 9
45 60 7

100 56 72 | 130 34" - 91 55 101 50 | 127 | 207 7 35 71 82 | 225 | 203
70 88 10
56 72 6

125 70 88 | 165 1 -1 100 | 71 117 63 | 165 | 265 | 10 35 75 86 | 260 | 232
90 108 10
70 88

160 90 108 | 205 1 -0 1M 63 130 80 | 203 | 329 7 32 75 86 | 279 | 245
110 133
90 108

200 110 133 | 245 | 1.1/4 - | 128 | 80 165 100 | 241 | 401 7 32 85 98 | 336 | 299
140 163

71000/112 ED
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HC2

SERIES 20
12 - OVERALL AND MOUNTING DIMENSIONS ISO/DIN MT4
L MID SWINGING
Y PJ+ stroke j EE
8 5 i r 5 i r q i r
T‘T [ || T‘T TTT
(R N S IR = i
1 \
MM #———%f——————— - ™ —[{—" — g W
— |
= \
& - ? ‘
I
VD BD E
——7WHAVF—¢G’ [ ) ™
XV 4 UM
ZJ+ stroke ————=
ZB+ stroke ————
* dimension to be defined
NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm, in the order (see par. 2)
only for the front end, on the oil port side (dimensions not in compliance with ISO standards). Dimensions in mm
MM [4]3] E EE aT1D XV* | XV max min
Bore Dstelo| 18 BD max | BSP F ¢ ! P 8 M| UM UW VD | WH min | + stroke Y 8 z stroke
12 24 40 )
25 18 30 20 NOTE 1/4 10 | 45 | 35 | 54 12 | 48 | 68 | 45| 6 | 15| 80 69 50 | 121 | 114 | 11
14 26 45 12
32 18 30 25 174" | 10 | 45 | 36 | 57 16 55 | 79 [ 50 | 6 | 25 | 93 79 60 | 137 | 128 | 13
NOTE
22 34 12
18 30 6
40 22 34 30 | 63 38" | 10 | 55 | 45 | 74 | 20 76 [ 108 | 70 | 12 | 25 | 105 93 62 | 166 | 153 | 12
28 42 10
22 34 7
50 28 42 40 75 12 | 15 | 55 | 45 | 76 | 25 | 89 (129 | 8 | 7 | 26 | 116 94 68 | 176 | 159 | 22
36 50 10
28 42 7
63 36 50 40 90 172" | 15 | 55 | 45| 80 | 32 | 100|150 | 95 | 10 | 33 | 123 103 71 | 185 | 168 | 20
45 60 14
36 50 5
80 45 60 45 | 115 | 3/4” | 20 | 65 | 52 | 93 | 40 |[127|191|120| 9 | 31 | 139 115 77 | 212 | 190 | 23
56 72 9
45 60 7
100 56 72 60 | 130 | 3/4" | 22 | 69 | 55 [101| 50 | 140 ({220 {130 | 7 | 35 | 156 118 82 | 225 | 203 | 38
70 88 10
56 72 6
125 70 88 70 | 165 1 2 |78 |71 |17 | 63 |[178 278|170 | 10 | 35 | 170 126 86 | 260 | 232 | 44
90 108 10
70 88
160 90 108 | 90 | 205 1 25 | 86 | 63 [130| 80 |[215|341|205| 7 | 32 | 188 137 86 | 279 | 245 | 51
110 133
90 108
200 110 133 [ 110 | 245 | 1% | 25 (103 | 80 | 165 | 100 | 279 [ 439 [275| 7 | 32 | 215 164 98 | 336 | 299 | 51
140 163

71 000/112 ED
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13 - OVERALL AND MOUNTING DIMENSIONS

ISO MT2

HC2

SERIES 20

N REAR SWINGING

Y 4T PJ+ stroke *‘
B

| |
i i T
& L@7 H‘H H‘H T
| 1 E
'Yy I S B
\ — |
? == » f
\
\
VD —= TC
—=r WH-<+F= G = = J uT
XJ+ stroke 4"
ZJ4 stroke — ™
NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards). Dimensions in mm
Bore MM 7B E EE F G J PJ |@TD | TC Ut | vD | WH XJ Y ZJ
@ rod f8 max | BSP f8
25 12 24 40 174" 10 45 | 35 54 12 38 58 6 15 101 5 | 114
18 30 | note
14 26 12
32 18 30 45 174" 10 45 | 36 57 16 44 68 6| 25 115 60 | 128
22 34 | note 12
18 30 6
40 22 34 63 38" 10 55 | 45 74 20 63 95 12 | 25 134 62 | 153
28 42 10
22 34 7
50 28 42 75 12" 15 55 | 45 76 25 76 | 116 71 26 140 68 | 159
36 50 10
28 42 7
63 36 50 90 12" 15 55 | 45 80 32 89 | 139 10 33 149 7 168
45 60 14
36 50 5
80 45 60 | 115 34" 20 65 | 52 93 40 | 114 | 178 9| 3 168 77 | 190
56 72 9
45 60 7
100 56 72 | 130 34" 22 69 | 68 101 50 | 127 | 207 7 35 187 82 | 216
70 88 10
56 72 6
125 70 88 | 165 1" 22 78 | 85 117 63 | 165 | 265 10 35 | 209 86 | 246
90 108 10
70 88
160 90 108 | 205 1" 25 86 | 95 130 80 [ 203 | 329 7 32 | 230 86 | 277
110 133
90 108
200 110 133 | 245 [ 1.1/4"| 25 | 103 | 115 | 165 100 | 241 | 401 7 32 | 276 9 | 334
140 163

71000/112 ED
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14 - OVERALL AND MOUNTING DIMENSIONS ISO MX1-MX2-MX3

HC2

SERIES 20

P FRONT TIE RODS MX3
Q REAR TIE RODS MX2
R FRONT AND REAR TIE RODS MX1
rf Y PJ+ stroke
BB —f=— —1— BB
e e
= m ”T”’ -

VD —=
— = WH *+F = G = - ) =
ZJ+ siroke E
NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards). Dimensions in mm
Bore MM AA | @B | BB DD E EE F G J PJ TG | VD | WH Y A
@ rod 8 max | BSP
2 12 20| 2| 10| M08 | O | 10| 45| 35 | sa| 23] 6 | 15 | 50 | 114
18 30 note
14 26 12
32 18 47 30 24 | M6x1 45 114”1 10 45 | 36 57 332 6 25 60 128
22 34 note 12
18 30 6
40 22 59 34 35 | M8x1 63 38" 10 55 | 45 74 417 12 25 62 153
28 42 10
22 34 7
50 28 74 42 46 | M12x125 | 75 12" 15 55 | 45 76 523| 7 26 68 159
36 50 10
28 42 7
63 36 91 50 46 | M12x1.25 | 90 12" 15 55 | 45 80 64.3| 10 33 7 168
45 60 14
36 50 5
80 45 117 60 59 | M16x1.5 | 115 3471 20 65 | 52 93 827 9 31 77 190
56 72 9
45 60 7
100 56 137 72 59 | M16x1.5 | 130 347 22 69 | 55 101 %9 7 35 82 | 203
70 88 10
56 72 6
125 70 178 88 81 | M22x1.5 | 165 17 22 78| M 117 | 1259| 10 35 86 | 232
90 108 10
70 88
160 90 219 | 108 92 | M27x2 205 1] 25 86 | 63 130 | 1549| 7 32 86 | 245
110 133
90 108
200 110 269 | 133 | 115 | M30x2 245 | 1.1/4"| 25 103 | 80 165 | 190.2| 7 32 98 | 299
140 163

71 000/112 ED
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15 - OVERALL AND MOUNTING DIMENSIONS

ISO MX5

HC2

SERIES 20

T FRONT THREADED HOLES

Y ‘ PJ+ stroke ﬁT
B | |
ary T aryTr
[ i
v z
=rC |||
U= .
B
RT
VD BG
WH G ~J—=
ZJ+ stroke = E
ZB+ stroke — =
NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards). i o
Dimensions in mm
MM 2B E EE
Bore & rod AA 8 BG max | BsP G J PJ RT TG VD WH Y ZB A
12 24 40 ,
25 18 40 20 8 NOTE 1/4 45 35 54 M5x0.8 28.3 6 15 50 121 114
14 26 45 12
32 18 47 30 9 NOTE 114 45 36 57 M6x1 33.2 6 25 60 137 128
22 34 12
18 30 6
40 22 59 34 12 63 3/8” 55 45 74 M8x1.25 | 41.7 12 25 62 166 153
28 42 10
22 34 7
50 28 74 42 18 75 112 55 45 76 M12x1.75 | 52.3 7 26 68 176 159
36 50 10
28 42 7
63 36 9N 50 18 90 112 55 45 80 M12x1.75 | 64.3 10 33 14l 185 168
45 60 14
36 50 5
80 45 17 60 24 115 34 65 52 93 M16x2 82.7 9 31 77 212 190
56 72 9
45 60 7
100 56 137 72 24 130 314 69 55 101 M16x2 96.9 7 35 82 225 203
70 88 10
56 72 6
125 70 178 88 27 165 1 78 7 17 M22x2.5 | 1259 10 35 86 260 232
90 108 10
70 88
160 90 219 108 32 205 1" 86 63 130 M27x3 154.9 7 32 86 279 245
110 133
90 108
200 110 269 133 40 245 1% 103 80 165 M30x3.5 | 190.2 7 32 98 336 299
140 163

71000/112 ED

16/30



D

16 - OVERALL AND MOUNTING DIMENSIONS

ISO MX6

HC2

SERIES 20

U REAR THREADED HOLES

—f——

—

PJ+ stroke

.
B |
vE
T
VD
—=— WH¢F = G =

NOTE: The "E” dimension indicated in the table (bores 25 and 32) must be increased of 5 mm,
only for the front end, on the oil port side (dimensions not in compliance with ISO standards).

ZJ+ stroke —

- J —=—

Dimensions in mm

Bore MM AA 2B BG E EE F G J PJ RT TG VD WH Y ZJ
@ rod f8 max | BSP

25 12 40 24 8 40 114 10 45 35 54 | M5x0.8 | 28.3 6 15 50 114
18 30 note
14 26 12

32 18 47 30 9 45 114" 10 45 36 57 Méx1 | 33.2 6 25 60 128
22 34 note 12
18 30 6

40 22 59 34 12 63 3/8” 10 55 45 74 | M8x1.25| 41.7 | 12 25 62 153
28 42 10
22 34 7

50 28 74 42 18 75 12" 15 55 45 76 | M12x1.75| 52.3 7 26 68 159
36 50 10
28 42 7

63 36 91 50 18 90 12" 15 55 45 80 |M12x1.75| 64.3 | 10 33 71 168
45 60 14
36 50 5

80 45 17 60 24 | 115 | 34 | 20 65 52 93 | M16x2 | 82.7 9 31 7 190
56 72 9
45 60 7

100 56 137 72 24 | 130 | 34" | 22 69 55 101 | M16x2 | 96.9 7 35 82 203
70 88 10
56 72 6

125 70 178 88 27 | 165 1" 22 78 71 17 | M22x2.5(125.9| 10 35 86 232
90 108 10
70 88

160 90 219 108 32 | 205 1" 25 86 63 130 | M27x3 [154.9| 7 32 86 245
110 133
90 108

200 110 269 133 40 | 245 | 1.1/47| 25 | 103 80 165 | M30x3.5[190.2| 7 32 98 299
140 163

71 000/112 ED
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17 - OVERALL AND MOUNTING DIMENSIONS

HC2

SERIES 20

DOUBLE ROD

PK+ stroke *‘

- WHJ»F

=— XS »F SV+ stroke A

ZK+

stroke

ZM + 2 stroke

For other dimensions and mounting styles please see single rod cylinder tables.
Not available for mounting styles B-C-D-F-N-Q-U

Bore

MM
@ rod

PK

SV

WH

XS

25

12
18

10

45

49

88

15

33

50 | 154 | 134

32

14
18
22

10

45

52

88

25

45

60 | 178 | 147

40

18
22
28

10

55

74

105

25

45

62 | 195 | 173

50

22
28
36

15

55

76

99

26

54

67 | 207 | 184

63

28
36
45

15

55

84

93

33

65

7| 223 | 193

80

36
45
56

20

65

100

110

31

68

77 | 246 | 223

100

45
56
70

22

69

110

107

35

79

82 | 265 | 239

125

56
70
90

22

78

116

131

35

79

86 | 288 | 253

160

70
90
110

25

86

130

130

32

86

86 | 302 | 270

200

90
110
140

25

103

160

172

32

92

98 | 356 | 324

Dimensions in mm

NOTE: Double rod cylinders are developed
with two separate rods, fixed together by
means of threading. Because of this
mounting style, the rod with female
threading is less resistant than the other.
To simplify the identification of the more
resistant rod, the “M” marking is stamped
on its end. We recommend the use of the
weaker rod for the less demanding
applications.

71000/112 ED
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18 - ROD DIAMETER SELECTION

To ensure adequate stability, cylinders must be calculated for
maximum compressive load according to the following simplified

procedure:

- Refer to the table to identify the stroke factor according to the

mounting style.

- To calculate the reference length, multiply the working stroke by

the stroke factor.

HC2

SERIES 20

- To calculate the thrust force, multiply the total cylinder area by the
operating pressure.

- On the diagram, find the point of intersection between the thrust
force and reference length.

- Identify the minimum rod diameter on the curve above the
previous point of intersection.

Cylinders with rod diameters smaller than the value plotted in the

diagram will not guarantee sufficient rigidity.

Mounting Rod Mounting Stroke Mounting Rod Mounting Stroke
style connection factor style connection factor
Fixed and 2 Jointed and M 4
supported supported
C-D-FN
A-P-R-T | Fixedand 05 Jointed and %EB]%[ 2
rigidly guided ) rigidly guided
Jointed and Fixed and
rigidly guided 0.7 supported 2
Fixed and Fixed and
4 G ixed an .
supported rigidly guided 0.5
Fixed and Jointed and
B Q U rigidly guided 1 rigidly guided 07
J.Oi_”te‘j a_”d 15 Jointed and 3
rigidly guided : supported
L
Jointed and -
H . . Jointed and
rigidly guided 1 rigidly guided 15
BASE LENGTH [mm]
56 70 90 110 140 ROD DIAMETER [mm]
10000 ~ ~
N N
—~L45 3 ~ ~
5000 — =~ ~— ~ LN AN
—~—_36 ~__ ~__ N N N
\‘Q ™~ \\ \\\ \\\ \\ \\ N
\\ \
I~ N \ \
~— 22 ~ ™ \\ \
\\ N ~N N N \ \
\ 18 NN \ N
~— N \ N
N ™ N \
1000 ~_ 1z y N\ \ 1
N SN N\ AN A \ \ \ \ ||
N h N\ \ \ \ \ \ |
N J \ AN \ \ \
500 NG N\ 1\ [\
12 NN \ I\
N\ \ \\ \
v\ ) Vo
100 —
1 5 10 50 100 500 1000 5000 FORCE [kN]

71 000/112 ED
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19 - THEORETICAL FORCES

Push force

Fs =P At
Pull force

Ft=PcAa
Fs = Force (extension) in N
Ft = Force (retraction) in N
At = Total area in mm®
Aa = Annular area in mm?
P = Pressure in MPa

1 bar =0.1 MPa
1kgf =9.81N

HC2

SERIES 20
Bore @ rod Total area AnnuIarZarea
mm mm mm mm

25 12 491 378
18 236
14 650
32 18 804 550
22 424
18 1002
40 22 1257 876
28 641
22 1583
50 28 1964 1348
36 946
28 2502
63 36 3117 2099
45 1527
36 4009
80 45 5027 3437
56 2564
45 6 264
100 56 7854 5391
70 4006
56 9809
125 70 12272 8424
90 5910
70 16 258
160 90 20106 13744
110 10 603
90 25054
200 110 31416 21913
140 16 022

20 - THEORETICAL VELOCITY

==T]

Configuration 1

The diagram illustrates a conventional
cylinder application: the fluid is A
delivered by means of a directional |7'|>(|
control valve in alternation to the front a p

=

chamber while the rear chamber is
connected to tank and vice versa. —
To calculate velocity and force, proceed ) >0
as follows:
_ Q<1000 R
Velocity (extension) At <60
Velocity (retraction) V= % ‘
Force (extension) F= PeAt
Force (retraction) F= P cAa
\% = Velocity in m/s
Q = Flow rate in I/min
At = Total area (piston bore) in mm?
Aa = Annular area (At - As) in mm?
F =ForceinN
P = Pressure in MPa
As  =Rod area (At - Aa) in mm?
Qd = Flow rate through directional control valve (Q+return flow

rate from small chamber) in I/min

1 bar =0.1 MPa
1kgf =9.81N

71000/112 ED

==T]

Configuration 2

When the system requires high velocity

with relatively low forces, we recom- Al |B
mend using a regenerative circuit. The X
diagram 2 illustrates the simplest a p|[T

version of this type of set-up.
The annular chamber is permanently

connected to the pump while the full )
bore end is connected alternately to the >0
pump, in which case the piston rod L

extends as a result of the differential
areas (both chambers are supplied at
the same pressure), and to tank, in
which case the piston rod retracts. ‘

Velocity (extension) V= Q1000
As 60
Velocity (retraction) v = Q1000
Aa <60
Force (extension) F= PcAs
Force (retraction) F= P <Aa

NOTE: In regenerative circuits, the sizing of the directional control
valve is fundamental. Flow rate through the directional control valve
is calculated according to the following formula:

_VeAte60

d
Q 1000

20/30



D

HC2

SERIES 20
21 - MASSES
Mass for null stroke Mass for
Bore @ rod Mounting style 10 mm
P-QR-T-U G A-B C-DF H-N L stroke
mm mm kg kg kg kg kg kg kg
25 12 12 13 14 14 14 15 0.04
18 12 13 14 14 14 15 0.06
14 1.6 1.8 1.9 1.9 1.7 1.9 0.06
32 18 1.6 1.8 1.9 1.9 1.7 1.9 0.07
22 17 1.8 1.9 1.9 1.7 1.9 0.08
18 3.7 39 46 42 3.9 46 0.1
40 22 37 39 46 42 3.9 46 0.1
28 3.8 4 47 43 4 47 0.12
22 59 6.4 71 71 6.3 7.9 0.14
50 28 6 6.5 7.2 7.2 6.4 8 0.17
36 6.1 6.6 7.3 7.3 6.5 8.1 0.18
28 85 9.7 10 10.1 8.8 10.5 0.19
63 36 8.6 9.8 10.1 10.3 8.9 10.6 0.22
45 8.7 9.9 10.2 10.4 9.1 10.7 0.26
36 16 17.2 18.8 19.5 16.6 19 0.27
80 45 16.2 174 19 19.6 16.7 20 0.32
56 16.3 17.6 191 19.8 16.9 22 0.39
45 22 23 25 28.1 228 26 04
100 56 225 24 255 28.5 231 27 0.48
70 23 25 26 29 234 28 0.58
56 415 44 475 53 425 48 0.65
125 70 425 445 48 54 43 49 0.76
90 44 45 49 55 44 50 0.96
70 69 72 79 89.5 71 84 1
160 90 70 73 80 91 72 85 1.2
110 7 74 81 92 725 86 14
90 122 128.5 137 157 127 152 1.6
200 110 123 129.5 139 158 128.5 153 1.8
140 124 131 140 159 129.5 155 22

71 000/112 ED
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22 - END-STROKE PROXIMITY SENSORS

On request, cylinders can be supplied with end-stroke proximity
sensors type PNP, with normally open output. They are mounted on
the front and rear end of the cylinder and they supply an electric
signal when the piston rod reaches the stroke end.

oL

[
] £+
14 ‘

22.1 - Identification code

HC2

SERIES 20

They are available for all cylinder mounting styles, from @40, with
the following limits:

bore @40:
mounting A-H available on rear end only
mounting B-N available on front end only
bore @50:
mounting H available on rear end only
mounting N available on front end only

bores @80 and @100:

mounting N available on front end only

bores @125/56, @160 and @200:

mounting A available on rear end only

mounting B available on front end only
In order to ensure the correct functioning of the system, cylinders
must be equipped with cushionings.

These sensors can be only used to provide the switching signal and
not to control voltage loads.

’, K = Explosion-proof version according to ATEX 94/9/CE (paragraph 3). Omit if not required.

Hic| 2| |-|FIP .

— For the remaining part of the code refer to paragraph 2,
starting from the de“nition of bore/rod

Mounting style (see par. 2)

End-stroke proximity sensor

22.2 - Technical characteristics and electrical connection

ﬁ—o + BROWN
M E
PNP s

Rated voltage VDC 24
Power supply voltage range VDC 10+ 30
Absorbed current mA 200
Output normally open contact

polarity inversion
short circuit
overvoltage

Electric protection

Electric connection with connector

Maximum operating pressure bar 500

Operating temperature range °C -25/+80

Class of protection according
CEI EN 60529 (atmospheric ag.) IP68

NO (ites on the

Piston position LED (NOTE)
connector)

71000/112 ED

0 = without rear proximity sensor

\\ I— Pos. proximity sensor of the rear end (1-4) (see par. 1.4)

Pos. proximity sensor of the front end (1-4) (see par. 1.4)
0 = without front proximity sensor

22.3 - Connectors

Connectors for proximity sensors must be ordered separately, by
specifying the code: ECM3S/M12L/10

NOTE: These connectors are not suitable for ATEX-rated
cylinders. The connectors for the ATEX-rated cylinders are
described at paragraph 3.5.

Connector: pre-wired connector M12 - IP68

Cable: with 3 conductors 0.34 mm?® - length 5 mt.
Cable material: polyurethane resin (oil resistant)

The connector has two LEDs, one green and one yellow.

GREEN: Connector power supply.

The LED burn when the connector is supplied.
YELLOW: position signal.

ON - piston at stroke end

OFF - piston not at stroke end

22/30
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SERIES 20

23 - MAGNETIC END-STROKE SENSORS

Upon request, cylinders can be supplied with adjustable magnetic sensors, mounted on tie rods, which allow the reading in every position of
the piston, both intermediate and end stroke. The sswitching zoneZ of these sensors can reach about 30+ 40 mm, depending on pisbn speed
and cylinder bore. Therefore, if the Client needs to read with precision only the signal of the stroke end, and not of other positions, we
recommend the use of end-stroke proximity sensors (see par. 22), rather than magnetic sensors.

Magnetic sensors are available for bores @25 to @125 included. For cylinders with strokes under 80 mm and for cylinders with mid swinging
mounting type, we recommend to consult our technical office, because, in some applications, magnetization problems of cylinder parts could
happen, affecting the correct functioning of the system. Moreover we recommend to use these cylinders with operating pressure lower than
160 bar (peak free) and not to use them as mechanical stop; for this reason, consider a stroke of 15+ 20 mm more than necessary.

Cylinders are supplied with 2 magnetic sensors, already mounted on tie rods, which can be of two types:

Reed magnetic sensors (standard ): they are sensors with normally open contact, which commute exploiting the magnetic field generated
by the plastoferrite ring inserted in the piston. They have a long electric life and a switching power which allows to control voltage loads
directly.

Magnetic sensors with Hall effect: they are sensors which read the voltage variation generated by the piston movement, by means of a
normally open electronic semiconductor type PNP. Because of the absence of moving parts inside the sensors, they guarantee a much
longer electric life than that of Reed sensors, a high sensitivity and switching reliability. As opposed to Reed sensors, these sensors can be
used only to provide the switching signal and not to control voltage loads.

23.1 - Identification code

HCl2| |- FM |-
L

Mounting style (see par. 2) — L For the remaining part of the code refer to
par. 2, starting from the definition of bore/rod

Magnetic sensors - R = Reed magnetic sensors (standard )
H = Magnetic sensors with Hall effect

23.2 - Mounting and overall dimensions

1 | Bracket fastening screw
2 | Socket for fastening to the tie rod
3 | Bracket for fastening to the tie rod
4 | Sensor fastening screw
5 | Magnetic sensor
Reed sensors for @ 25 and @ 32 bore Reed sensors for @ 40 + @ 125 bore

and sensors with Hall effect

-
T
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SERIES 20

D

23.3 - Technical Characteristics And Electrical Connection

Reed sensors (FMR)

71000/112 ED

Reed sensor without connector Reed sensor with connector
(for 25 and 32 bore) (for 40, 50, 63, 80, 100 and 125 bore)
Sensor version Reed Reed
Contact normally open normally open
Maximum power W 20 50
Maximum voltage V ac/dc 130 250
Minimum voltage V ac/dc 3 3
Voltage drop \ 2,5 2,5
Maximum power mA 300 1000
Wiring 2 cables 2 cables
Connection cable (L=2 m) connector (with cable L=2 m)
Cable section mm? 0,25 0,25
Varistor \Y - 250
Sheath material PvC PvC
Contact indicator red led red led
Operating °C 20 /+80 20 /+80
temperature range
@ o + BROWN
%—o - BLUE
Hall effect sensors (FMH)
Sensor version Hall effect
Contact normally open
Sensor type PNP
Maximum voltage V ac/dc 30
Minimum voltage V ac/dc 10
Voltage drop \% 0,5
Maximum power mA 200
Wiring 3 cables
Connection cable (L=2m)
Cable section mm? 0,14
Wire covering material PVC
Contact indicator red led
gl:g:::t%re range c -20 /+80
@ o+ BROWN
o - BLUE
PNP — o+  BLACK
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24 - OVERALL AND MOUNTING DIMENSIONS
SPHERICAL SWIVEL 1SO 8133 / DIN24555

EN — ~

EU h13—= EF max

—

=

CN |
D) G
! O CH js13
[

AX min ! l
| |

- - KK K
—= N max=—
Dimensions in mm
Type @ cylinder rod AX CH @ CN EF EN EU KK LF N K bolt Torque I,\g:é Mass

Sfrﬁpg:cgd tr|1irge';td min | js13 max h13 min max | UNI 5931 Nm kN kg
SSF-12 12 18 15 42 125008] 20 | 105:.2| 8 [M10x1.25| 16 17 M6x14 10 8 0.2
SSF-14 14 22 17 48 16 900s| 225 | 1431, 11 [M12x1.25 20 21 M6x14 10 12.5 0.3
SSF-18 18 28 19 58 20300| 275 | 169512 13 |M14x15] 25 25 M8x18 25 20 0.4
SSF-22 22 36 23 68 25%00] 325 [ 20855, 17 |Mi16x15] 30 30 M8x18 25 32 0.7
SSF-28 28 45 29 85 30000 40 [225.,| 19 |M20x15| 35 36 | M10x20 49 50 1.2
SSF-36 36 56 37 105 | 409012 50 | 2891 23 | M27x2 45 45 | M10x25 49 80 22
SSF-45 45 70 46 130 | 50302 625 | 355.,,| 30 | M33x2 58 55 | M12x30 86 125 42
SSF-56 56 90 57 150 | 60901s| 80 |44915| 38 | Md2x2 68 68 | M16x40 210 200 8.3
SSF-70 70 110 64 185 | 800ms| 1025 |5501s| 47 | M48x2 92 90 | M20x50 410 320 19
SSF-90 90 140 86 240 [ 100300 120 | 70%50| 57 | M64x3 116 110 | M24x60 710 500 28
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25 - OVERALL AND MOUNTING DIMENSIONS

SPHERICAL SWIVEL ISO 6982 / DIN 24338

L == N
|
A‘X min |
I
? !
KK
——— B =
Dimensions in mm
Max | Mass
Type @ rod AX B C CB CH | GCN| EN H KK LF Kbolt | Torque| |gad
standard light
thread thread min max H7 h12 UNI 5931 Nm kN kg
LSF-14 14 22 17 16 32 1 38 12 12 54 |M12x1.25| 14 M5x16 6 10.8 0.10
LSF-18 18 28 19 21 40 14 44 16 16 64 | M14x15| 20 M6x14 10 17.6 0.21
LSF-22 22 36 23 25 47 18 52 20 20 75 | M16x1.5| 22 M8x20 25 30 0.35
LSF-28 28 45 29 30 58 22 65 25 25 96 | M20x1.5| 27 M8x20 25 48 0.62
LSF-36 36 56 37 38 Il 28 80 32 32 119 | M27x2 32 M10x25 49 67 117
LSF-45 45 70 46 47 90 33 97 40 40 146 | M33x2 | 41 M10x30 49 100 2.15
LSF-56 56 90 57 58 109 41 120 50 50 180 | Md42x2 50 M12x35 86 156 3.75
LSF-70 70 110 64 70 132 53 140 63 63 212 | M48x2 | 62 M16x40 210 255 7.00
LSF-90 90 140 86 90 170 67 180 80 80 271 M64x3 78 M20x50 410 400 13.8
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26 - OVERALL AND MOUNTING DIMENSIONS
FEMALE CLEVIS ISO 8133

~=—CL max—

—CM b12[= ER max.
oMM
‘ |

00 @) ..
| ‘ ,
LE min.

f () B

Bl mfd
I
———

= KK [=— ~- M~ K
Dimensions in mm
Type @ cylinder rod M CE @ CK CL CMm ER KK LE K bolt Max Mass
standard light load

thread thread CH js13 H9 max b12 max min kN kg

FRC-12 12 18 19 32 10 26 12 12 M10x1.25 13 M5x5 8 0.1
FRC-14 14 22 21 36 12 34 16 17 M12x1.25 19 M5x5 12.5 0.2
FRC-18 18 28 21 38 14 42 20 17 M14x1.5 19 M5x5 20 0.2
FRC-22 22 36 32 54 20 62 30 29 M16x1.5 32 M6x6 32 0.5
FRC-28 28 45 32 60 20 62 30 29 M20x1.5 32 M6x6 50 1
FRC-36 36 56 40 75 28 83 40 34 M27x2 39 M6x6 80 18
FRC-45 45 70 55 99 36 103 50 50 M33x2 54 M8x8 125 3.7
FRC-56 56 90 56 113 45 123 60 53 M42x2 57 M8x8 200 5.6
FRC-70 70 110 75 126 56 143 70 59 M48x2 63 M12x12 320 9.3
FRC-90 90 140 95 168 70 163 80 78 M64x3 83 M12x12 500 20

27 - OVERALL AND MOUNTING DIMENSIONS
Type @ EK EL ET
FEMALE CLEVIS PIN 1SO 8133 8 0/-02

with spring retainers PNF-12 10 29 37
PNF-14 12 37 45

- ELJ, 47 PNF-18 | 14 45 53

‘ PNF-22 20 66 75

| PNF-28 | 20 66 75

- - - 1 EK 18 PFN-36 | 28 87 %

| PNF-45 | 36 107 120

* PNF-56 45 129 144

ET PNF-70 56 149 164

Dimensions in mm | PNF-90 70 169 187
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28 - OVERALL AND MOUNTING DIMENSIONS
FEMALE CLEVIS FLANGE FOR SPHERIC SWIVEL DIN 24554
(with PIN and spring retainers)
. +0,1
SR max ==K js13 = "‘ rﬁ B +0.3
*
— 1 A hé
|
. G min ‘ f
E js11 \
‘ | | | | |
T T T T T T [ | I
p Bl ‘ | ‘
| | | Ll | | | | |
1 1 1 1 | 1
H7
O —— L
Dimensions in mm
Type Cylinder | @A B aC D E [%]3 G H K L 0 P R SR Max Mass
bore load
hé : 8; H7 js11 min js13 max kN kg
FLF-25 25 12 10 8 30 40 9 28 56 26 55 40 75 60 12 8 0.5
FLF-32 32 16 14 10 40 50 11 37 74 34 70 55 95 80 16 125 1
FLF-40 40 20 16 12 50 55 14 39 80 35 85 58 120 90 20 20 1.7
FLF-50 50 25 20 12 60 65 16 48 98 43 100 70 140 110 25 32 2.7
FLF-63 63 30 22 16 70 85 18 62 | 120 52 115 90 160 135 30 50 5.2
FLF-80 80 40 28 20 80 100 | 22 72 | 148 63 135 | 120 190 170 40 80 9.3
FLF-100 100 50 35 25 | 100 125 30 90 | 190 82 170 | 145 | 240 | 215 50 125 18.5
FLF-125 125 60 44 40 | 120 150 39 108 | 225 95 200 | 185 | 270 | 260 60 200 35
FLF-160 160 80 55 40 | 160 190 | 45 140 | 295 | 125 240 | 260 | 320 | 340 80 320 63
FLF-200 200 100 70 45 | 200 210 | 48 150 | 335 | 135 300 | 300 | 400 | 400 | 100 500 110

71000/112 ED
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MALE CLEVIS FLANGE 1SO 8133

MR max

FL js14 L‘E min

L
v f

'« O E max =
R
Dimensions in mm
Type Cylinder @CK E EM FL ZHB LE MR R Load Mass
bore max

H9 max h13 js14 min max kN kg
FLC-25 25 10 40 12 23 55 13 12 28.3 8 0.3
FLC-32 32 12 45 16 29 6.6 19 17 322 12.5 0.5
FLC-40 40 14 63 20 29 9 19 17 4.7 20 0.9
FLC-50 50 20 75 30 48 13.5 32 29 52.3 32 13
FLC-63 63 20 90 30 48 13.5 32 29 64.3 50 1.9
FLC-80 80 28 115 40 59 17.5 39 34 82.7 80 4
FLC-100 100 36 130 50 79 17.5 54 50 96.9 125 6.3
FLC-125 125 45 165 60 87 24 57 53 125.9 200 11.4
FLC-160 160 56 205 70 103 30 63 59 154.9 320 20
FLC-200 200 70 245 80 132 33 82 78 190.2 500 38

30 - SEAL KIT IDENTIFICATION CODE

S|K| /|H|IC| 2| -

-1 | /]20

Seal kit j

Bore (mm)

Rod (mm)

I— Series no.

indicated on cylinder

" Seals: K = standard (nitrile + polyurethane)
M = low friction (nitrile + PTFE)
V = high temperature (viton + PTFE)

—— Double rod (omit if not required)

NOTE: the seal kit includes all the seals of a cylinder with cushionings.

71 000/112 ED
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DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

DESCRIPTION

ISO 6022
DIN 24333

71 200/112 ED

HC3

HYDRAULIC CYLINDERS

HCK3

HYDRAULIC CYLINDERS
ATEX 94/9/CE
SERIES 10

» Double acting cylinders constructed in compliance
with ISO 6022 and DIN 24333.

» The materials used to make these cylinders are

particularly resistant and make them suitable for
applications in the iron and steel sector.

» The cylinder is available with 5 different mounting

styles as well as a range of accessories to meet all
application requirements.

A - scraper ring

B - piston rod seal

C - guide ring

D - drain seal (O-Ring)

E - piston rod seal

F - guide ring

G - piston seal
H1 - front cushioning adjustment screw
H2 - rear cushioning adjustment screw
L1 - front cushion
L2 - rear cushion

M - front cushioning bushing

N - rear cushioning bushing

ATEX 94/9/CE rated version for installation in potentially explosive atmospheres is now available. The standard version of cylinders is
ATEX Il 2GD classified, whereas cylinders with proximity sensors are ATEX |l 3GD classified. The declaration of conformity to the up
mentioned standards is always supplied with the cylinder. See paragraph 3 for details.

PERFORMANCES
Nominal operating pressure (continuous service) bar 250
Maximum operating pressure bar 320
Maximum speed (standard) m/s 0,5
Maximum stroke (standard) mm 5000
Fluid temperature range (standard) °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to ISO 4406:1999 class 20/18/15
Recommended viscosity cSt 25

71200/112 ED
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1 - CHARACTERISTICS

1.1 - Bores and piston rods
@ 50 to @ 400 mm bores are available to enable a vast choice
according to required force.

Two piston rod diameters are available for each bore:
- reduced piston rod with area ratio 1:1.65

- standard piston rod with area ratio 1:2

1.2 - Cushionings

On request, gradual and adjustable cushioning devices can be fitted
in the front and/or rear ends of the cylinder without affecting overall
dimensions.

The special design of the cushions ensures optimal repeatability
also in the event of variations in fluid viscosity.

Cushioning devices are always recommended as they ensure
impact-free stopping even at high speed thus reducing pressure
surges and impact transferred to the mounting supports.

The cylinder ends of bores higher than 160mm with cushioning can
have an additional port connected directly with the braking
chamber. This connection must be used in case of application, near
the cylinder, of a pressure relief valve set at 350 bar, to limit
overpressures during braking. For further information and for the
order identification code, please consult our technical office.

The table below shows cushioning cone lengths:

Bore (mm) 50(63(80|100|125|140(160{180|200(250|320(400

Front cone length (mm) [38]40|50( 50|60 |60 |75|75 |80 |100/100|110

Rear cone length (mm) |34|42(58(49 |64 |64 |68|73|69 [101|99 (108

1.3 - Connections
The cylinders are supplied as standard with cylindrical BSP threads
and spot facing for seal rings in compliance with ISO 1179.

Connections which are oversized compared to those shown in the
dimensional tables are available upon request. For further
information and for the order identification code, please consult our
technical office.

For correct cylinder operation, fluid velocity must not exceed 5 m/s.

1.4 - Connection position

Standard positions of the oil ports,
cushioning adjustment screws,
breathers, optional external drain and
optional end-stroke proximity sensors,
are indicated in the table below.

Connection positions different from the
standard are available upon request. As
a consequence, the other options
positions will be rotated.

Frontal view - piston side

For special requests, please consult our
technical office.

POSITION
Connections 1
Cushioning adjustment 3
Breathers 4
Drainage 1
Proximity end stroke 2
Optional port (see par. 1.2) 4

71 200/112 ED
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SERIES 10

1.5 - Seals
The table below illustrates seal characteristics in relation to
hydraulic fluid and operating temperatures.

Minimum [Operating | Max

Seal Hydraulic
Type | Seal type material fluid pressure | pressure | speed
[bar] [°C] [m/s]
K Standard nitrile mineral oil 10 -20/+80| 0,5
polyurethane
M Low friction nitrile Mineral oil 20 20/+80| 15

PTFE Water glycole| (note)

high temperature|
\Y and/or
aggressive fluid

Viton

PTEE -20/+150f 1

Special fluids 10

NOTE: for lower pressure use consult our technical office.

1.6 - Strokes
Standard cylinders are available with strokes up to 5000 mm.
Longer cylinder strokes can be supplied on request.

Stroke tolerances are:
0 + 1 mm for strokes up to 1000 mm

0 + 4 mm for strokes up to 5000 mm.

1.7 - Spacers

In the case of cylinder strokes above 1000 mm we recommend the
use of spacers which can be inserted to reduce loads on the piston
rod bushing and prevent the piston from sticking.

Spacers are constructed in hardened and tempered steel with
PTFE facing.

Every spacer is 50 mm long. We recommend to insert 1 spacer for
strokes from 1001 to 1500 mm, with an increment of 1 spacer for
every 500 mm stroke.

You must remember that the overall length of the cylinder increases
according to the number of inserted spacers (50 mm for each
spacer).

1.8 - Drainage

A connection for external drainage on the front end (even on the
back end for double-rod cylinders) can be supplied upon request,
for fluid drops recovery of the first seal of the rod, without any
modification to the overall dimensions.

Connection: 1/8Z BSP for bore up to @ 100 included - 1/4Z BSP for
higher bores.

1.9 - Breathers

On request cylinder ends can be supplied with breathers for the
elimination of air. This is necessary when the entire stroke is not
used or when connections are not facing upwards.

1.10 - Surface finish

The cylinders are supplied painted with Duplomatic black opaque
colour with a paint thickness of 40 . The rod is chromed.
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2 - IDENTIFICATION CODE

,— K = Explosion-proof version according to ATEX 94/9/CE (paragraph 3). Omit if not required.

HC3

SERIES 10

HC| |3]| |-

/

/

/

/110

MOUNTING STYLE

L= Mid swinging (MT4)

71 200/112 ED

* Bores not
considered by
the standard
ISO 6022

Rod threading:

Drainage (see par. 1.8)
0 = without drainage

Series
(indicate for
spare parts

requests)

Dimension XV
for «LZ mounting
(omit for other
mounting styles)

N. of spacers multiple of 50
mm (omit if not required)
(see par. 1.7)

(see par. 1.4)

Back end connection position (1-4)
(see par. 1.4)

~Front end connection position (1-4)

— Drainage for second rod. Omit if not required
(see par. 1.8)
0 = without drainage
E = external drainage with connection
on the back end

E = external drainage with connection on the front end

—_ Breathers (see par. 1.9)
0 = without breathers

S = front and back breathers

Cushioning (see par. 1.2):

0 = without cushioning
2 = back

Seals (see par. 1.5):

K = standard (nitrile + polyurethane)
M = low friction (nitrile + PTFE)
V = high temperature (viton + PTFE)

1 = front
3 = front and back

Stroke (mm) - For cylinders with spacers indicate the working stroke.

Double rod (omit if not required)
See single rod for dimensions. Not available with mounting style B-D - F.

Male thread (standard )
W = Female thread (see par. 4)

Double rod threading (omit if not required).
See single rod for dimensions

@ rod (mm) Rods available for each bore
32 36

40 45

50 56

63 70

80 90

90 100

100 110

110 125

125 140

160 180

200 220

250 280

Bore (mm) 50 | 63 | 80 | 100 | 125 |140*| 160 |180*| 200 | 250 | 320 | 400
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3 - ATEX 94/9/CE RATED VERSION

ATEX 94/9/CE rated version cylinders for installation in potentially
explosive atmospheres are now available. The standard version of
cylinders is ATEX Il 2GD classified, whereas cylinders with
proximity sensors are ATEX Il 3GD classified.

The supply is always delivered accompanied by:

€ the ATEX declaration of conformity

€ the operating and maintenance user manual, where are

described all the information for the proper use of cylinders in
potentially explosive environments.

TYPE EXAMINATION CERTIFICATE N°: CEC 10 ATEX 138

3.1 - Identification code

To order the ATEX-rated version, simply insert the letter K in the
initial part of the identification code. The description becomes
HCK3-*.

For cylinders without end-stroke proximity sensors please order
with the identification code shown at paragraph 2.

Example: HCK3C-200/125-350-K3-S-0-11/20

For cylinders equipped with end-stroke proximity sensors please
refer to the identification code shown at paragraph 16.1.

Example: HCK3F-FP22-80/56-225-K3-S-0-11/20

The ATEX-rated cylinders equipped with end-stroke proximity
sensors are compliant with the specifications listed paragraph 16;
Also the same prescriptions described in that paragraph are
effective. (NB: for bores @125 and @400 feasibility contact our
technical department).

The proximity sensors are compliant with the description and the
wiring diagram shown at the paragraph 16.2.

3.2 - Classification
Cylinders without end-stroke proximity sensors have this ATEX
mark:

@ I 2GD ck IIC T4 (-20°C Ta +80°C)

EX: Specific marking of explosion protection as ATEX 94/9/CE
directive and related technical specification requests.

Il: ~ Group Il for surface plants

2: Category 2 high protection, eligible for zone 1 for gases and
zone 21 for dust (automatically be eligible for zone 2 category
3 for gases and zone 22 for dust)

GD: for use in areas in which explosive atmospheres caused by
gases, vapours, mists or air/dust mixtures.

ck: protection by constructional safety and by liquid immersion

IIC: Gas group
(automatically eligible for group I1A and IIB)

T4: Temperature class for gas (max surface temperature)

-20°C Ta +80°C: Ambient temperature range

Cylinders with end-stroke proximity sensors have this ATEX mark:

@ I 3GD ck IIC T4 (-20°C Ta +80°C)
EX: Specific marking of explosion protection as ATEX 94/9/CE
directive and related technical specification requests
Il:  Group Il for surface plants

3: Category 3 standard protection, eligible for zone 2 for gases
(zone 22 for dust)

GD: for use in areas in which explosive atmospheres caused by
gases, vapours, mists or air/dust mixtures.

71 200/112 ED
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ck: protection by constructional safety and by liquid immersion
IIC: Gas group

(automatically eligible for group lIA and IIB)
T4: Temperature class for gas (max surface temperature)
-20°C Ta +80°C: Ambient temperature range

3.3 - Operating temperatures
The operating ambient temperature must be between -20°C
and +80 °C.

The fluid temperature for the standard version seals (K) and for low
friction seals (M) must be between -20°C and +80°C, as for viton
(V) seals must be between -20°C and +120 °C.

The actuators are T4 (T135° C) class temperature classified, so
they are eligible for operation also at higher class temperature (T3,
T2, T1 (T200° C).

3.4 - Admitted velocities

The maximum permissible speed is 0.5 m/s for standard cylinder
seals (K) and 1 m/s for actuators with low friction seals (M) or
Viton (V).

3.5 - Connectors

The connectors for the end-stroke proximity are available upon
request. They are metal, to be wired. The ordering code is 0680961.
One connector per sensor is needed.

3.6 - Grounding points

The ATEX certified actuators are supplied with two grounding
points, one on the rear head and one on the rod, for the wire of the
cylinder with the ground (M4 screws).

The bottom grounding point must always be connected whereas the
connection of the rod grounding point can be avoided in case the
whole mechanical stroke is covered during the cylinder operating
phase (from the mechanical stop on the cylinder head to the
mechanical stop on the bottom), or in case the rod has already
been grounded through the mechanical connection between the rod
itself and the machine/plan it is installed on.

In order to verify such a condition it is necessary to test the
equipotentiality of the parts and a maximum resistance equal to
100 as per the EN13463-1 norm.
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4 - OVERALL AND MOUNTING DIMENSIONS
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SERIES 10

Standard = male thread

W = female thread

* For bores @ 180 (piston rod @ 110) and higher, the rod has 4 holes at 90° realized on @ NA and of @ shown in the

table.
A pin wrench UNI 6752 - DIN 1810 must be used.
Bore MM KK @ NA KF A D WF
@ rod
o | % Lwe| 8 [ | w | %]
o | 2 [ww | 2 || o | 2| =
o | 8 wer | 2 | | w | 8
100 ?g Magx2 2(7’ oo 63 gg 68
125 gg M64x3 ;; M 6"1)(3 85 Sg 76
140 138 M72x3 ng M7213 % gg 6
160 1?8 MB0x3 19066 MB0X3 % gg 8
180 Eg MOOx3 12? M90K3 105 ¢9152* %
200 ﬁg M100x3 g; 00 112 512" 101
250 128 M125x4 132 .y 125 o 15* 113
320 ggg M160x4 ;’i 60 160 o 15* 136
400 ggg M200x4 ;‘;g oot 200 220" 163

dimensions in mm

71 200/112 ED
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5 - OVERALL AND MOUNTING DIMENSIONS SO MF3

A FRONT FLANGE dimensions in mm

Y PJ+ stroke oFC
wC -+ NF EE
oB f8 — | | oD Max. 1 45°
ohiM T i -2
K VD
ZB+ stroke ——— = gUC

NOTE: @ 400 bore has 12 equally spaced @ FB holes in the mounting flange

Bore MM @B | @D EE @FB [QFC| K NF PJ @guc | vD | WC Y ZB
@ rod f8 max | BSP
32 .

50 36 63 | 105 | 112 135 | 132 | 18 25 120 155 4 22 98 244
40

63 45 75 | 122 | 314" | 135 | 150 | 21 28 133 175 4 25 | 112 274
50 ,

80 56 90 | 145 | 3/ 17,5 | 180 | 24 32 155 210 4 28 | 120 305
63 )

100 70 110 | 175 1 2 (212 | 27 36 171 250 5 32 | 134 340
80 ,

125 90 132 | 210 1 22 | 250 | 3 40 205 290 5 36 | 153 396
90

140 100 145 | 255 [1.1/4"| 26 | 300 | 31 40 208 340 5 36 | 181 430
100 ,

160 110 160 | 270 | 1.1/4 26 | 315 35 45 235 360 5 | 40 | 185 467
110

180 125 185 | 300 [1.1/4"| 33 | 365 | 40 50 250 420 5 | 45 | 205 505
125 ,

200 140 200 | 330 |1.1/4 33 | 385 | 40 56 278 440 5 | 45 | 220 550
160 .

250 180 250 | 410 | 1.1/2 39 | 475 | 42 63 325 540 8 50 | 260 652
200

320 220 320 | 500 2 45 | 600 | 48 80 350 675 8 56 | 310 764
250 , 45

400 280 400 | 628 2 NOTE 720 | 53 | 100 355 800 | 10 | 63 | 310 775
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6 - OVERALL AND MOUNTING DIMENSIONS ISO MF4
B BACK FLANGE dimensions in mm
oFC Y PJ+ stroke
EE WF
1 oD Max.
45° oB f8 | _
Ly
/Q:F T:® ~ QMM "r ‘ T" "r
i N \\
fEia - o
22°30' f %‘\ 4 I
1N "l oo }** — - 1— --+—-—pft—-—-—HK—-—|+ +2BHS8
V1 | |
\ |
@ i) L L]y
\\\@\i /@/ ’//
N @1__ -
3
of® K VE NF
oUC ZP+ stroke
NOTE: @ 400 bore has 12 equally spaced @FB holes in the mounting flange
Bore MM @B | @D EE @FB |@QFC| K NF PJ @guc | VE | WF Y ZP
@ rod 8 max | BSP
32 )
50 36 63 105 12 13,5 | 132 | 18 25 120 155 29 | 47 98 265
40
63 45 75 122 34 13,5 | 150 | 21 28 133 175 32 | 53 112 298
80 :g 90 | 145 | 314" | 175 | 180 | 24 32 155 | 210 | 36 | 60 | 120 | 332
63 .
100 70 110 | 175 1 22 212 | 27 36 171 250 4 68 134 37
125 Sg 132 | 210 1 22 | 250 | 31 40 205 | 290 | 45 | 76 | 153 | 430
140 1%00 145 | 255 [1.1/4"| 26 300 | 31 40 208 340 45 | 76 181 465
100
160 110 160 | 270 [1.1/4"| 26 315 | 35 45 235 360 5 | 85 185 505
110
180 195 185 | 300 |1.1/4"| 33 | 365 | 40 50 250 | 420 | 55 | 95 | 205 | 550
125
200 10 200 | 330 [1.1/4"| 33 |[385| 40 56 278 | 440 | 61 | 101 | 220 | 596
160 )
250 180 250 | 410 [1.1/2 39 | 475 | 42 63 325 | 540 | 71 | 113 | 260 | 703
200 )
320 220 320 | 500 2 45 600 | 48 80 350 675 88 | 136 | 310 830
250 ) 45
400 280 400 | 628 2 NOTE 720 | 53 100 355 800 | 110 | 163 | 310 855

71 200/112 ED
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7 - OVERALL AND MOUNTING DIMENSIONS ISO MP3
D MALE CLEVIS dimensions in mm
(with bushing)
% EW h12 Y —= PJ+strokeﬁ -— L
WF
oB f8 |
gMM
TM
|
‘ K VE \Y
— gD Max.—= XC+i stroke
Bore MM @B |@CD| @D EE | EW K L MR | PJ V | VE | WF | XC Y
@ rod 8 H9 max | BSP | h12 max
32
50 36 63 32 105 112" 32 18 61 35 120 8 29 47 305 98
40
63 45 75 40 122 314 40 21 74 50 133 10 | 32 53 348 | 112
50
80 56 90 50 145 3/4" 50 24 90 61.5| 155 12 | 36 60 395 | 120
63
100 70 110 63 175 1” 63 27 102 | 725| 171 16 | 41 68 442 | 134
80
125 9% 132 80 210 1” 80 31 124 90 205 16 | 45 76 520 | 153
90
140 100 145 90 255 |1.1/47| 90 31 150 113 | 208 24 | 45 76 580 | 181
100
160 10 160 | 100 270 [1.1/4"| 100 35 150 125 | 235 24 | 50 85 | 617 | 185
110
180 125 185 | 110 315 |1.1/4"] 110 40 185 |147.5| 250 27 | 55 95 690 | 205
125
200 140 200 | 125 330 |1.1/4"| 125 40 206 160 | 278 24 | 61 101 | 756 | 220
160
250 180 250 | 160 410 [1.1/2"| 160 42 251 200 | 325 21 | 71 113 | 903 | 260
200
320 220 320 | 200 510 2 200 48 | 316 | 250 | 350 36 | 88 136 | 1080 | 310
250
400 280 400 | 250 628 2 250 53 300 320 | 355 42 [ 110 | 163 | 1075 | 310

71 200/112 ED
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8 - OVERALL AND MOUNTING DIMENSIONS

ISO MP5

HC3

SERIES 10

F SPHERIC SWIVEL

PJ+ stroke ﬂ

=—LT

dimensions in mm

o

] T
B —-—B
L] — g
VE —V
XO+ stroke
Bore MM | @B | BX | OCX | @D EE | EX K LT MS PJ v VE | WF | XO Y
@rod f8 H7 max BSP h12 max
50 2: 63 | 27 32 | 105 | 172" | 32 18 61 40 120 8 29 47 | 305 | 98
63 jg 75 35 40 | 122 | 3/4" | 40 21 74 50 133 10 32 53 | 348 | 112
80 gg 90 | 40 50 | 145 | 34" | 50 24 90 63 155 12 36 60 | 395 | 120
100 32 110 | 50 63 | 175 1 63 27 102 7 171 16 41 68 | 442 | 134
125 gg 132 | 60 80 | 210 1 80 31 1241 90 | 205 16 45 76 | 520 | 153
140 19000 145 | 65 90 | 255 |1.1/4"| 90 3 150 | 113 | 208 24 45 76 | 580 | 181
160 1?8 160 | 70 100 | 270 | 1.1/4"| 100 35 150 | 112 | 235 24 50 85 | 617 | 185
180 1;2 185 | 80 110 | 300 | 1.1/4"| 110 40 185 | 147.5| 250 27 55 95 | 690 | 205
200 1‘212 200 | 102 | 125 | 330 | 1.1/4"| 125 40 206 | 160 | 278 24 61 101 | 756 | 220
250 128 250 | 130 | 160 | 410 | 1.1/2"| 160 42 251 | 200 | 325 27 71 113 | 903 | 260
320 ;gg 320 | 162 | 200 | 500 2" | 200 48 316 | 250 | 350 36 88 136 | 1080 | 310
400 ;28 400 | 192 | 250 | 628 2" | 250 53 300 | 320 | 355 42 | 110 | 163 | 1075 | 310

MR Max

71 200/112 ED
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D

HC3

SERIES 10
9 - OVERALL AND MOUNTING DIMENSIONS [ISO MT4
L MID SWINGING dimensions in mm
- TLA=—TM 13— TL 4= Y ——=—— PJ+ strokeﬁ
|
WF ‘ ——BD—=
oB 8 | | oD Max.
MM | X
T ‘ T
* dimension
to be
K VE defined
XV*
ZB+ stroke ————=
Bore MM 7B BD |[CORSA| @D EE K PJ @TD TL ™ ouv VE WF XV XV Y ZB
@rod | f8 mm | max | BSP 8 h13 min |, max
stroke
50 g: 63 38 45 105 112 18 120 32 25 112 105 29 47 180 144 98 244
63 jg 75 48 45 122 34 21 133 40 32 125 122 32 53 195 160 112 274
80 gg 90 58 60 145 3/4 24 155 50 40 150 145 36 60 220 175 120 305
100 sg 110 73 80 175 1" 27 171 63 50 180 175 41 68 245 185 134 340
125 gg 132 88 95 210 1" 31 205 80 63 224 210 45 76 290 220 153 396
140 19(?0 145 98 115 255 (1.14"| 31 208 90 70 265 255 45 76 330 240 181 430
160 1(1)8 160 108 115 270 [1.1/4"| 35 235 100 80 280 270 50 85 340 255 185 467
180 1;2 185 118 150 300 [1.1/4"| 40 250 110 90 320 315 55 95 390 270 205 505
200 1‘2‘2 200 133 180 330 [1.1/4"| 40 278 125 100 335 330 61 101 430 280 220 550
250 128 250 180 220 410 [(1.1/2" | 42 325 160 125 425 410 7 113 505 320 260 652
320 ;gg 320 220 280 500 2 48 350 200 160 530 510 88 136 590 380 310 764
400 ;:g 400 270 420 628 2 53 355 250 200 630 628 110 163 675 340 310 775

71 200/112 ED
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10 - OVERALL AND MOUNTING DIMENSIONS

HC3

SERIES 10

oBf8

oMM

DOUBLE ROD

WF

PK+ stroke ﬁ

VE

ZK+ stroke

ZM+2 stroke

dimensions in mm

VE

For other dimensions and mounting styles please see single rod
cylinder tables.
Not available for mounting styles B - D - F.

Bor MM K @D EE PK | VE | WF Y M | ZK

ore @ rod max | BSP
32

50 26 18 | 105 112" | 126 | 29 47 98 | 322 | 275
40

63 45 21 122 34" | 134 | 32 53 | 112 | 358 | 305
50 )

80 56 24 | 145 3/4 153 | 36 60 | 120 | 393 | 333
63 ,

100 70 27 | 175 1 165 | 41 68 | 134 | 433 | 365
80

125 %0 31 210 1 204 | 45 76 | 153 | 510 | 434
90 )

140 100 31 255 | 1.1/ 208 | 45 76 | 181 | 570 | 494
100 )

160 110 35 | 270 |1.1/4"| 225 | 50 85 | 185 | 595 | 510
110 ,

180 125 40 | 300 |1.1/4"| 250 | 55 95 | 205 | 660 | 565
125 ,

200 140 40 | 330 |1.1/4"| 271 61 101 | 220 | 711 | 610
160

250 180 42 | 410 |1.1/2°| 308 | 71 113 | 260 | 828 | 715
200 "

320 220 48 | 500 2 350 | 88 | 136 | 310 | 970 | 834
250 "

400 280 53 | 628 2 355 | 110 | 163 | 310 | 975 | 812

NOTE: Double rod cylinders are developed with two
separate rods, fixed together by means of threading.

Because of this mounting style, the rod with female
threading is less resistant than the other. To simplify
the identification of the more resistant rod, the *MZ
marking is stamped on its end.

We recommend the use of the weaker rod for the less
demanding applications.

71 200/112 ED
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D HC3

SERIES 10

11 - ROD DIAMETER SELECTION
- To calculate the thrust force, multiply the total cylinder area by the

To ensure adequate stability, cylinders must be calculated for operating pressure.

maximum compressive load according to the following simplified
procedure:

- Refer to the table to identify the stroke factor according to the
mounting style.

- On the diagram, find the point of intersection between the thrust
force and reference length.

- Identify the minimum rod diameter on the curve above the

) ) previous point of intersection.
- To calculate the reference length, multiply the working stroke by

the stroke factor. Cylinders with rod diameters smaller than the value plotted in the

diagram will not guarantee sufficient rigidity.

Mounting Rod Mounting Stroke Mounting Rod Mounting Stroke
style connection factor style connection factor
Fixed and ‘BEH» _ 2 Jointed and <] (=

supported %]' supported B}‘==II : 4
D-F
A Fixed and HEE{ - 0.5 Jointed and
rigidly guided %]: rigidly guided 2
Jointed and H»ig 0 7 Jointed and
rigidly guided ! supported 3
L
Fixed and {EH% 4 Jointed and
supported rigidly guided 1.5
Fixed and _{Eﬂ%
B rigidly guided 1
Jointed and I= '===J
rigidly guided - ’I 15
BASE LENGHT [mm] ROD DIAMETER [mm]
“ o o 1w o O ©o 9 o o9
o © m o o o S 94 & < © ® O N I ®
[T o © N~ o] » —l —l —l —l —l - N N N N
10000 SOCSC SN N . U A NS
45 NS S S NN N N "
40 [N ™~ NS N NS LN
36 N ‘\\ ™ N \\‘ N \\ ~ \\\ N \\\
S e A e .. O
™ ~ ™ ‘\\‘\‘ \\ NG §; NG . NN
N
N NN NN
™~ n \&‘\‘\i NN \\ N \\ \
\\\:%it\\\: \\\\ \\\\ N \ \ \ \
A AR R AR R R
1000 NG AN NN\ \ ) W W W
A UANE WA N NN\ [\ L\ [\
N A WA NHA . W W VAV A VA W Y
NN SO\ A 1\
500 U NA VL N W WA WA WA L VA VA
M AR N RA
\ \\
100 —
1 5 10 50 100 500 1000 5000 FORCE [kN]
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12 - THEORETICAL FORCES

Push force

Fs =P ¢At
Pull force

Ft=PcAa
Fs = Force (extension) in N
Ft = Force (retraction) in N
At =Total area in mm?
Aa = Annular area in mm?
P = Pressure in MPa

1 bar =0.1 MPa
1kgf =9.81N

HC3

SERIES 10
Bore @ rod Total area Annular area
mm mm mm’ mm’
50 32 1964 1199
36 946
40 1861
63 45 sur 1527
50 3063
80 56 5021 2564
63 4737
100 70 7854 4006
125 80 12272 7245
90 5910
140 % 15394 9032
100 7540
160 100 20106 12252
110 10603
180 1o 25447 15943
125 13175
200 125 31416 19144
140 16022
160 28981
250 180 49087 23640
200 49009
320 220 80425 42412
250 76576
400 280 125664 64089

13 - THEORETICAL VELOCITIES

Configuration 1

The diagram illustrates a conventional
cylinder application: the fluid is delive- A
red by means of a directional control |7-|>(|
valve in alternation to the front chamber a P

5o

while the rear chamber is connected to
tank and vice versa. e
)
To calculate velocity and force, proceed >0
as follows: E—
Veloci ; - Q1000
elocity (extension) AL.60
Velocity (retraction) V= Q1000
Aa <60
Force (extension) F= PAt
Force (retraction)
F= P cAa
\% = Velocity in m/s
Q = Flow rate in I/min
At = Total area (piston bore) in mm?
Aa = Annular area (At - As) in mm?
F =Forcein N
P = Pressure in MPa
As  =Rod area (At - Aa) in mm®
Qd = Flow rate through directional control valve (Q+return flow

rate from small chamber) in I/min

1 bar =0.1 MPa
1kgf =9.81N

==T]

Configuration 2

When the system requires high velocity
with relatively low forces, we recom- A
mend using a regenerative circuit. A Xl
Diagram 2 illustrates the simplest a P
version of this type of set-up.

aha-L

The annular chamber is permanently 7
connected to the pump while the full ><Q
bore end is connected alternately to the L=
pump, in which case the piston rod
extends as a result of the differential
areas (both chambers are supplied at
the same pressure), and to tank, in ‘
which case the piston rod retracts.

_ Q1000

Velocity (extension) = AS <60
Velocity (retraction) V= Q<1000
Aa <60

Force (extension) F= PeAs
Force (retraction) F= P cAa

NOTE: In the case of regenerative circuits, the sizing of the
directional control valve is fundamental. Flow rate through the
directional control valve is calculated according to the following

formula: _VeAL60

d
Q 1000

71 200/112 ED
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HC3

SERIES 10
14 - MASSES
Mass for null stroke Mass for
10 mm
Bore @ rod Mounting style stroke
A-B D-F L
mm mm kg kg kg kg
32
50 3% 14 16 17 02
40
63 45 28 27 27 03
50
80 56 39 38 39 05
63 06
100 7 61 62 63 07
80 103 107 09
125 9 104 108 110 1
9 11
140 100 164 173 175 12
100 198 208 16
160 10 199 210 209 17
110 296 298 2
180 125 289 297 299 22
125 356 365 364 22
200 140 357 366 365 24
160 666 698 685 32
250 180 667 700 687 36
200 1200 1314 1259 5,1
320 220 1250 1365 1310 56
250 2180 2259 2249 7
400 280 2250 2330 2320 75

15 - SEAL KIT IDENTIFICATION CODE

Seal kit

Bore (mm)

Rod (mm)

H

/110

S

'— Seals:

K = standard (nitrile + polyurethane)
M = low friction (nitrile + PTFE)
V = high temperature (viton + PTFE)

—— Series no. indicated

Double rod (omit if not required)

on cylinder

NOTE: the seal kit includes all the seals of a full-options cylinder (cushionings and external drain).

71 200/112 ED
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D HC3

SERIES 10

16 - END-STROKE PROXIMITY SENSORS

Upon request, cylinders can be supplied with end-stroke proximity
sensors type PNP, with normally open output. They are mounted on
the front and rear end of the cylinder and they supply an electric
signal when the piston rod reaches the stroke end. They are ] I ‘

available for all cylinder mounting styles, on both ends and for every .
available bore. !

—
g

- UPRE
.
I
i

In order to ensure the correct functioning of the system, cylinders ] YT\ B [
must be equipped with cushionings. 3

These sensors can be only used to provide the switching signal and
not to control voltage loads.

16.1 - Identification code

’, K = Explosion-proof version according to ATEX 94/9/CE (paragraph 3). Omit if not required.

H C 3 - F P - — For the remaining part of the code refer to paragraph 2,
starting from the de“nition of bore/rod

\\ I— Pos. proximity sensor of the rear end (1-4) (see par. 1.4)

) 0 = without rear proximity sensor
Mounting style (see par. 2) ——

Pos. proximity sensor of the front end (1-4) (see par. 1.4)
0 = without front proximity sensor

End-stroke proximity sensor

16.2 - Technical characteristics and electrical connection 16.3 - Connectors

NOTE: These connectors are not suitable for ATEX-rated
cylinders. The connectors for the ATEX-rated cylinders are

<0> ——1° + BROWN Connectors for proximity sensors must be ordered separately, by
specifying the code: ECM3S/M12L/10
BLACK

PNP E

- BLUE

Rated voltage VDC 24 described at paragraph 3.5.

) Connector: pre-wired connector M12 - IP68
Power supply voltage range vbe 10+30 Cable: with 3 conductors 0.34 mm? - length 5 mt.
Absorbed current mA 200 Cable material: polyurethane resin (oil resistant)
Output normally open contact

— - The connector has two LEDs, one green and one yellow.
polarity inversion

Electric protection short circuit GREEN: Connector power supply.
overvoltage The LED burn when the connector is supplied.
Electric connection with connector YELLOW: positio_n signal.
ON - piston at stroke end

Maximum operating pressure bar 500 OFF - piston not at stroke end
Operating temperature range °C -25/+80
Class of protection according
CEI EN 60529 (atmospheric ag.) IP 68
Piston position LED (NOTE) NO (ites on the

connector)

71 200/112 ED 15/18
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17 - OVERALL AND MOUNTING DIMENSIONS

HC3

SERIES 10

SPHERIC SWIVEL 1SO 6982 / DIN 24338

EN h12

CB

T
S\
?»
N
o

Dimensions in mm

_K
KK
—-— B -

Type @ cylinder AX B C CB CH |dCN| EN H KK LF BOLT K Torque Max load Mass
bore min max H7 h12 UNI 5931 Nm kN Kg
LSF-36 50 37 38 71 28 80 32 32 119 M27x2 32 M10x25 49 67 1.17
LSF-45 63 46 47 90 33 97 40 40 146 M33x2 41 M10x30 49 100 2.15
LSF-56 80 57 58 109 | 41 120 50 50 180 M42x2 50 M12x35 86 156 3.75

LSF-70 100 64 70 132 53 140 | 63 63 | 212 M48x2 62 M16x40 210 255 7
LSF-90 125 86 90 170 | 67 180 80 80 | 271 M64x3 78 M20x50 410 400 13.8
LSF-100 140 91 100 | 185 | 72 195 90 9 | 29% M72x3 85 M20x60 410 490 19.1
LSF-110 160 96 110 | 224 | 84 210 | 100 | 100 | 322 M80x3 98 M24x60 710 610 25
LSF-125 180 106 | 125 | 235 | 88 235 | 110 | 110 | 364 M90x3 105 M24x60 710 655 32
LSF-140 200 113 | 135 | 290 | 102 | 260 | 125 | 125 | 405 | M100x3 | 120 M24x70 710 950 46
LSF-180 250 126 | 165 | 346 | 130 | 310 | 160 | 160 | 480 | M125x4 | 150 M24x80 710 1370 825
LSF-220 320 161 | 215 | 460 | 162 | 390 | 200 | 200 | 620 | M160x4 | 195 | M30x100 1500 2120 168

71 200/112 ED
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18 - OVERALL AND MOUNTING DIMENSIONS

HC3

SERIES 10

FEMALE CLEVIS SO 8133

ER max.

@Jﬁ

HERE CE js13
\l | J/ I
R
| [ I
| RN
Dimensions in mm
Type @ cylinder bore M CE @ CK CL CMm ER KK LE K bolt Max Mass
load
CH js13 H9 max b12 max min kN kg
FRC-36 50 40 75 28 83 40 34 M27x2 39 M6x6 80 1.8
FRC-45 63 56 99 36 103 50 50 M33x2 54 M8x8 125 3.7
FRC-56 80 56 113 45 123 60 53 M42x2 57 M8x8 200 5.6
FRC-70 100 75 126 56 143 70 59 M48x2 63 M12x12 320 9.3
FRC-90 125 95 168 70 163 80 78 M64x3 83 M12x12 500 20
FRC-110 160 95 168 70 163 80 78 M80x3 83 M12x12 500 20
19 - OVERALL AND MOUNTING DIMENSIONS
FEMALE CLEVIS 1SO 8133 Type | OEK EL ET Mass
. . : N 8 0/-02 kg
with spring retainers Dimensions in mm
PNF-36 28 87 96 0.5
| EL _8’2 - PNF-45 36 107 120 1
‘ PNF-56 45 129 144 1.8
! PNF-70 56 149 164 3.2
I B i EK's PNF-90 70 169 187 56

NN

71 200/112 ED
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SERIES 10

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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DUPLOMATIC

OLEODINAMICA

SEAT DIMENSIONS: D-10A

—+ 30 min —

23 -0(.>2

— -]

0.5x45° max —|—

o

+0.07

= 020.6 0

ﬁﬁt

M20x1.5-6H

18 —

©[20.05] Al B]

NOTE: Provide seat for optional restrictor in T line

81 100/110 ED

CRE

DIRECT OPERATED

PRESSURE CONTROL VALVE
WITH ELECTRIC PROPORTIONAL

CONTROL
SERIES 20

CARTRIDGE TYPE

p max 350 bar
Q max 1,5 I/min

OPERATING PRINCIPLE

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)

» The CRE valve is a direct operated pressure control valve
with electric proportional control with cartridge execution
which can be used in blocks and panels with type D-10A
seat.

» The valve is suitable as a pilot stage for remote control of
two stage pressure control and reducing valves.

Maximum operating pressure:
- P port
- T port

bar

350
2

Minimum controlled pressure

see p-Q diagram

Nominal flow
Maximum flow

I/min

05
15

Step response

see paragraph 5

Hysteresis (with PWM 200 Hz)

% of p nom

< 5%

LR

» Pressure adjustment can be continuous in
proportion to the current supplied to the
solenoid.

» The valve can be controlled directly by a
current control power supply unit or by
means of the relative electronic control units
to exploit valve performance to the full (see
paragraph 8).

» The valve is available in three pressure
control ranges up to 250 bar.

Repeatability

% of p nom

<*1,5%

Electrical characteristic

see paragraph 4

Ambient temperature range °C -10/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to ISO 4406:1999

class 18/16/13

Recommended viscosity

cSt

25

Mass:

kg

0,54

HYDRAULIC SYMBOL

81 100/110 ED
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1 - IDENTIFICATION CODE

CRE

SERIES 20

CR|IE]| -

20 - K1

Pressure control valve j

cartridge type

Electrical proportional control

Pressure control range
070 =upto 70 bar
140 = up to 140 bar
250 = up to 250 bar

I— Coil electrical connection:

plug for connector type
DIN 43650 (standard)

D12 = Nominal solenoid voltage 12 VCC
D24 = Nominal solenoid voltage 24 VCC

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

— Series No. (from 20 to 29 sizes and mounting dimensions
remain unchanged)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

Typical control curves according to the current supplied to the solenoid, measured with input flow rate Q=0,5 I/min.

The curves are obtained without any hysteresis and linearity compensation and they are measured without any backpressure in T.

PRESSURE CONTROL p = f (I)

[bgr] i
280
/ 250
/
210
/ g
140
140 , e
awd
/| // 070
Z _

0 100 200 300 400 500 600 700 800 850

I [mA]
MINIMUM CONTROLLED PRESSURE p min =f (Q)
p
bar] |
10 250
8
6 / 4 140
4 //// 070
2 /
%7
=
0 0.5 1 1.5
Q [I/min]

81 100/110 ED

PRESSURE VARIATION p max =f (Q)

p
bar] |
350
280 —
250
210
| 140
I
140 ———
070
70
=
0 0.5 1 15
Q [I/min]

214
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3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N).
For fluids HFDR type (phosphate esters) use FPM seals (code V).

For the use of other fluid types such as HFA, HFB, HFC, please
consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

4 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

5 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 ¢St

at 50°C and electronic control cards)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical step response times measured with a
valve of pressure range up to 140 bar and with input flow rate
Q =0,5I/min.

6 - INSTALLATION

We recommend to install the CRE valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the apposite drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see par.
7). At the end of the operation, make sure of having screwed
correctly the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

81 100/110 ED

CRE

SERIES 20
NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) 3.66 16.6
MAXIMUM CURRENT A 1.9 0.85
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CEE
CLASS OF PROTECTION:
Atmospheric agents (CEI EN 60529) IP 65
REFERENCE o 9
SIGNAL STEP 0 100% 100 0%
Step response [ms] 80 40

3/4
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7 - OVERALL AND MOUNTING DIMENSIONS

CRE

SERIES 20

@$ .

58.5
- L
h——
- - - —p= - -
—]
—
%

\ﬂ37

—30.5 —=r—— 86.3

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (7) placed at the
end of the solenoid tube.

* The measurement 4,5 mm can be reduced to 0,5 mm by
increasing the axial dimensions of the D-10A, seat by 4 mm.

L@

o

dimensions in mm

OR type 2025 (6.07x1.78)

PARBAK type 8-017 (18.01x1.14x1.35)

OR type 2068 (17.17x1.78)

Hex: spanner 36, torque 45 + 50 Nm

DIN 43650 electric connector

Connector removal space

Breather (male hexagonal spanner 4)

Coil removal space

O |l N[lOOfO |~ |[lWIN| P

Seat for optional calibrated flow restrictor

8 - ELECTRONIC CONTROL UNITS

EDC-112 for solenoid 24V DC
plug version see cat.89 120
EDC-142 for solenoid 12V DC
EDM-M112 | for solenoid 24V DC DIN EN 50022
. . see cat. 89 250
EDM-M142 | for solenoid 12v DC | il mounting
UEIK-11 for solenoid 24V DC Eurocard type | see cat. 89 300

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

81 100/110 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 4/4



DUPLOMATIC 81 210/112 ED
OLEODINAMICA

PRED3

DIRECT OPERATED PRESSURE
CONTROL VALVE WITH ELECTRIC
PROPORTIONAL CONTROL
SERIES 10

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 5 I/min

MOUNTING INTERFACE OPERATING PRINCIPLE

1ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

12.7 (!
51 —K=H1

' s -
* 15‘.5 l ‘
31 25.9 !
|
! |

L— » The PRED3 valve is a direct operated pressure control

valve with electric proportional control and mounting
interface in compliance with ISO 4401 (CETOP RP 121H)

@ 7.5 (max)

24 standards.
M5 . . .
» It is suitable to pilot two-stage valves, or for pressure
control in hydraulic circuits.
PERFORMANCES . . .
(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards) » Pressure can be modulated continuously in proportion to
- - the current supplied to the solenoid.
Maximum operating pressure:
- P port bar 350 » The valve can be controlled directly by a
- T port 2 current control supply unit or by means of
. - - the relative electronic control units to exploit
Minimum controlled pressure see p min = f(Q) diagram valve performance to the full (see par. 8).
Nominal flow o . I/min 1 , The valve is available in four pressure
Maximum flow (see p min = f(Q) diagram) 5 control ranges up to 350 bar.
Step response see paragraph 5
Hysteresis (with PWM 200 Hz) % of p nom < 5%
Repeatability % of p nom <+1,5% HYDRAULIC SYMBOL
Electrical characteristic see paragraph 4
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/+80 ﬁ—
L
Fluid viscosity range cSt 10 + 400 ‘ :\X;l
Fluid contamination degree According to ISO 4406:1999 BB
d class 18/16/13
Recommended viscosity cSt 25 - J L
P T AB
Mass kg 1,4
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1 - IDENTIFICATION CODE

PRED3

SERIES 10

d

Pressure control I:I_,

valve

Electrical proportional control

Size ISO 4401-03 ( CETOP 03)

Pressure control range
070=0,7 - 70 bar
140=1,1 - 140 bar

R E D

10

- K1

irect operated

210=1,8 - 210 bar
350 = 2,8 - 350 bar

Coil electrical connection:
plug for connector type
DIN 43650 (standard)

D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC
Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions
remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

Typical control curves according to the current supplied to the solenoid for pressure control ranges: 070, 140, 210, 350, measured with input
flow rate Q =1 I/min.

The curves are obtained without any hysteresis and linearity compensation and they are measured without any backpressure in T. The full
scale pressure is set in factory with a flow rate of 1 I/min. In case of higher flow rate, the full scale pressure will increase considerably (see
diagram pmax = (Q) ).

PRESSURE CONTROL p = f(l)

p
[bar] A
150 / 140
/
120
/
90 //
070
/ //
30 / /
=
» ~
0 100 200 300 400 500 600 700 800 860
I [mA]
MINIMUM CONTROLLED PRESSURE p min =f (Q)
p
[bar] A 350 210
20 / 7
16 /
/’ / 140
" /S
070
8 4/ // //
. // A~
=
0 1 2 3 4 5
Q [I/min]

81 210/112 ED

p
[bar] A 350
350
280 //
210 / 210
/ /
40 // /,/
. i
0 100 200 300 400 500 600 700 800 860
I [mA]
PRESSURE VARIATION p max = f (Q)
p
[bar] | 350
400
T —
|
350 /
I
| 210
280 : //
|
210 / 140
[
140 | —"
! 070
70 ‘
l
I
0 1 2 3 4 5
Q [I/min]
Q =1It/min

factory setting
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3 - HYDRAULIC FLUIDS

PRED3

SERIES 10

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical

department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

4 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

5 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 cSt

at 50°C and electronic control cards)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical step response times measured with a
valve of pressure range up to 140 bar and with an input flow rate of
Q =2 I/min.

6 - INSTALLATION

We recommend to install the PRED3 valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the apposite drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see par.
7). At the end of the operation, make sure of having screwed
correctly the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 210/112 ED

NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) 3.66 17.6
NOMINAL CURRENT A 1.88 0.86
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE
CLASS OF PROTECTION:
atmospheric agents (CEI EN 60529) IP 65
coail insulation (VDE 0580) class H
Impregnation class F
REFERENCE 0, o
SIGNAL STEP 0 100% 100 0%
Step response [ms] 80 40

Surface finishing

3/4



D PRED3

SERIES 10

7 - OVERALL AND MOUNTING DIMENSIONS

21 ®

@l

—] IR T 835
@—*—Z R e | 50 s (\\SP/ B
- | | | 225 L
| | | |
<:) /l ’

71
75 142 7.5
<—\f 1495 —— =
11.2
7.5
|
1
9% @ ]
) ’r N /,/ N —
— © 3 Z '{TL’B dimensions in mm
— P*q-“\ b @
\! 1 | Mounting surface with sealing rings:
4 OR type 2037 - 90 shore (9.25 x 1.78)
2 | Coil removal space
Fastening bolts: 4 bolts SHC M5x30 - ISO 4762 3 | Breather (male hexagonal spanner 4)
Torque: 5 Nm 4 Factory setting sealing (we recommend not
unscrewing the nut)
NOTE: at the first start up, or after a long period of no use, it is 5 (?(Iell\ilvgfe)So electric connector (included in the
necessary to vent the air through the breather (3) placed at the end Y
of the solenoid tube. 6 | Connector removal space
8 - ELECTRONIC CONTROL UNITS 9 - SUBPLATES (see catalogue 51 000)
EDC-112 for solenoid 24V DC PMMD-AI3G with ports on rear
plug version see cat. 89 120
EDC-142 for solenoid 12V DC PMMD-AL3G with side ports
EDM-M112 | for solenoid 24V DC DIN EN 50022 Ports dimensions: P, T, A, B: 3/8Z BSP thread

. . see cat. 89 250
EDM-M142 | for solenoid 12v Dc | rail mounting

UEIK-11 for solenoid 24V DC Eurocard type | see cat. 89 300

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com « e-mail: sales.exp@duplomatic.com

81 210/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 4/4
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81 220/110 ED

PRED3G

PRESSURE CONTROL VALVE
WITH PROPORTIONAL CONTROL
AND INTEGRATED
ELECTRONICS

SERIES 11
SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)
p max 350 bar
Q max 5 I/min
MOUNTING INTERFACE OPERATING PRINCIPLE
ISO 4401-03-02-0-05 o o -
(CETOP 4.2-4-03-350) i %m I
- S cemmnety
12.7
‘ 5.1
. (
* 15‘5 74&

31 25.

!

2 7.5 (max)
g4
M5

50°C and with digital integrated electronics)

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at

Maximum operating pressure:
- P port
- T port

bar

350
2

Minimum controlled pressure

see diagram p min = f(Q)

» The PRED3G valve is a direct operated pressure control
valve with integrated electric proportional control and
mounting interface in compliance with 1ISO 4401 (CETOP

RP 121H) standards.

» It is suitable to pilot two-stage valves, for

pressure control in hydraulic circuits.

» Pressure can be modulated continuously in

proportion to the reference signal.

Nominal flow . . Umin 1 . The valve is controlled directly by an
Maximum flow (see diagram p min = f(Q)) 5 integrated digital amplifier (see par. 4).
Step response see paragraph 3 » The valve is available in four pressure
Hysteresis % of p nom <3% control ranges up to 350 bar.
Repeatability % of p nom <*1%

Electrical characteristic

see paragraph 4.3

Fluid contamination degree

According to ISO 4406:1999
class 18/16/13

Recommended viscosity

cSt

25

Mass:

kg

2

HYDRAULIC SYMBOL

Ambient temperature range °C -10/ +50
Fluid temperature range °C -20/+80 P
Fluid viscosity range cSt 10 + 400 >

v e
T

81 220/110 ED
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D PRED3G

SERIES 11
1 - IDENTIFICATION CODE
R E D 3|G|- /111 - K11 /
Pressure control j B = standlard version
valve C = with CAN connection

Electro-proportional control
Main connector 6 pin + PE

direct operated

) —— Reference signal:
Size ISO 4401-03 (CETOP 03) —— EO = voltage 0 / +10V

E1 = current 4 / 20mA

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Digital integrated electronics for open loop

Pressure control range

070=0,7- 70bar 210=1,8-210 bar Series No. (the overall and mounting dimensions
140=1,1- 140 bar 350 =2,8 - 350 bar remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 ¢St at 50°C)

Typical control curves according to the current supplied to the solenoid for pressure control ranges: 070, 140, 210, 350, measured with input
flow rate Q=1 I/min. The curves are obtained after linearization in factory of the characteristic curve through the digital amplifier, and they are
measured without any backpressure in T.

The full scale pressure is set in factory with a flow rate of 1 I/min. In case of higher flow rate, the full scale pressure will increase considerably (see
diagram pmax =f (Q) )

PRESSURE CONTROL p=f (I)

p p
lbar] | [bar] |
150 140 350 350
120 /// 280
) 7 210 210
070 L~
60 d ol B 140 ]
7 - L~
L~ L~
/ — 1
30 e — — 70 /,/
/4/ _ ol —
o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
Rif [V] Rif [V]
MINIMUM CONTROLLED PRESSURE pmin =f (Q) PRESSURE VARIATION pmax = f (Q)
p p
bar] | 350 210 [oar] § 350
20 400
4 ‘ —
/ / 350 /
16 !
/ / 140 | 210
/ 280 ; //
/ |
12 / ] 140
070 210 — —
7 1 140 e
A / / ! 070
=T o
0 1 2 3 4 5 0 1 2 3 4 5
Q [/min] Q [I/min]
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D PRED3G

SERIES 11

3 - RESPONSE TIMES (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)

p
lbar] |
250

full scale 210 bar
--------- full scale 140 bar

200 / ‘\

150

100 / \

50

4
/ \

0 20 40 60 80 0 20 40

—
t [ms]

NOTE: Response times are obtained by using valves with a full scale of 140 and 210 bar, with an input flow rate of 2 I/min and a pressure oil
volume of 0,5 It. The response time is affected both by the flow rate and the oil volume in the pipework.

4 - ELECTRICAL CHARACTERISTICS

4.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see note)

- gains limit (see note)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: these parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software
(see par. 5.3)

The digital driver enables the valve to reach better perfomance compared to the analogic version, such as:

- reduced hysteresis and improved repeatability

- reduced response times

- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to interface a CAN-Open network

- possibility to perform a diagnostic program by means of the CAN connection

- high immunity to electromagnetic troubles

81 220/110 ED 3/8
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4.2 - Functional block diagram

PRED3G

SERIES 11

"~

0o

e

&

1 | Valve with proportional solenoid 3 Digital card
2 | Electronics envelope 4 Main connector
4.3 - Electrical characteristics
NOMINAL VOLTAGE VvV DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER Wi 50
MAXIMUM CURRENT A 1,88
DUTY CYCLE 100%
VOLTAGE SIGNAL (E0) VvV DC 0+ 10 (Impedence Ri> 50K )
CURRENT SIGNAL (E1) mA 4 + 20 (Impedence Ri =500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4
immunity CEI EN 61000-4-2

According to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC AGENTS :

IP67 (CEI EN 60529 standards)

81 220/110 ED
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D PRED3G

SERIES 11

5 - OPERATING MODALITIES
The digital driver of PRED3G valve may be used with different functions and operating modalities, depending on the requested performances.

5.1 - Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analog type
integrated electronics. The valve has only to be connected as indicated below.

This version doesnet allow the setting of the valve parameters, for example the ramps must be performed in the PLC program, as well as the
reference signal limit.

Connection scheme (B version - EO)

‘777**7 Pin Values Function NOTE
‘ -
\ Al ()
| — - F%—:—:— A 24V DC Voltage from 19 to 35V DC (ripple max 3 Vpp)(see NOTE 2)
| |
| B | [
} —f - } %%—:—:— B oV Power supply (zero) oV
| c | [
— I I
} - } > T C Not used
\ D | } }
} — - } rY—<——— | D 0+10V Input rated command Impedence R; > 50 k
\ g |l } }
} e } <71 | E oV Input rated command
| | [
F
} — - } %—% F 0+10V Test point coil current 0+ 100% Ipjax (see NOTE 1)
BRIS] L
} r* = })— -—-—— | PE GND Protective ground
| \ ./
|
Ll B T

NOTE: If only one input signal is available (single-end), then the pin B (OV power supply) and the pin E (0V reference signal) must be
connected through a jumper and both connected to GND, electric panel side.

5.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in
current 4 - 20 mA. With the 4 mA signal the valve is at zero value, while with 20 mA signal the valve is at the maximum setting value.

Connection scheme (B version - E1)

‘F o Pin Values Function NOTE
‘ _
\ Al ()
| - %%—:—:— A 24VDC Voltage from 19 to 35V DC (ripple max 3 Vpp)(see NOTE 2)
I I
| B | [
} —- } F%—:—:ﬁ B ov Power supply (zero) ov
| c | [
]
} =1 T c Not used
\ ol } }
™= >T =11 | D |4+20mA | Inputsignal Impedence R; = 500
| | Lo
E
e +—<1+1—1 E oV Zero reference
| | Lo
F
| et | F | 0:10V | Testpointcoil current 0 + 100% Iy (See NOTE 1)
el |
} . - })— -—-r—r— | PE GND Protective ground
| | \,)
Le_ €

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm® for
cables up to 20 m and 1,00 mm’ for cables up to 40m, for power supply. The signal cables must be 0,50 mm?’. A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

NOTE 1: Read the test point pin F in relation to pin B (0V)
NOTE 2: Envisage an external fuse on pin A (24V DC) to shield the card. Fuse specifications: 5A/50V fast type.

81 220/110 ED 5/8
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5.3 - Version with parameters set by CAN connector (version C)

This version allow to set some parameters of the valve connecting a PC to the CAN
connector.

To do this, you have to order the interface device for USB port CANPC-USB/20 (code
3898101002), complete of the configuration software CANPC-SOF/R001, a
communication cable (lenght 3 mt) and a hardware converter needed to connect the
valve to the USB port. The software is Microsoft Windows XP° compliant.

The parameters that can be set are described below:

Nominal pressure

The snominal pressureZ parameter limits the maximum current to the solenoid, therefore
it sets the desired nominal pressure corresponding to the positive value of the input
reference (10 V or 20 mA).

Default value = 100% of full scale

Range: from 100% to 50% of full scale

PWM Frequency

Sets the PWM frequency, which is the pulsating frequency of the control current. The
PWM decrease improves the valve accuracy, decreasing the regulation stability.

The PWM increase improves the regulation stability, causing a higher hysteresis.
Default value = 300 Hz

Range 50 + 500 Hz

Ramps

Increase time of Ramp R1: sets the current increase time for a variation from 0 to 100%
of the input reference.

Decrease time of Ramp R2: sets the current decrease time for a variation from 0 to
100% of the input reference.

Min time = 0,001 sec.

Max time = 40,000 sec.

Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

81 220/110 ED

PRED3G

SERIES 11

PRESSURE

p full scale 100%

p nom

PRESSURE

p max

CONTROL

6/8
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5.4 - Version with CAN-Bus interface (version C)

This version allows the valve piloting through the industrial field bus CAN-Open,

according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave node of the
CAN-Open bus, while the main connector is wired only for the power supply (pin

A and B + earth)

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication software,
see cat. 89 800.

CAN connector connection scheme

Pin Values Function

1 CAN_SHLD monitor

2 CAN +24VDC | BUS + 24 VDC (max 30 mA)

3 CAN O DC BUS 0 vDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

PRED3G

SERIES 11
[ —— —— —— T T ACTIVE
NODE
‘ DIGITAL DRIVE ‘
\ % \
\ \
pc
‘ MICROCONTROLLER ‘
\ \
CAN_CONTROLLER
\ \
‘ Rx Tx ‘
&
CAN-TRANSCEIVER N\ A4 [__
I
| | |
L 1 _— |11

CAN_GND| |CAN_V
CAN_H CAN_L

——

[:] 120 Q BUS_LINE //

N.B. :insert a 120 Q resistance on pin 4 and pin 5 of the CAN connector when the valve is the end-knot of the CAN network.

6 - INSTALLATION

We recommend to install the PRED3G valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the appropriate drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see
paragraph 8). At the end of the operation, make sure of having
correctly replaced the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 220/110 ED

7 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes
a faster degradation of the fluid and of the seals characteristics.
The fluid must be preserved in its physical and chemical
characteristics.

Surface finishing

oot
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8 - OVERALL AND MOUNTING DIMENSIONS

PRED3G

SERIES 11

I 208
186
132
F
qTT T
®-1
] ]
| S !
=TT
-4 _
i
I
OF < By
225
|
( )— / ~—— 46—
75 7.5
dimensions in mm
Mounting surface with sealing rings:
1] 40R type 2037 - 90 shore (9.25 x 1.78)
I —— 2 | Coil removal space
3 | Breather (male hexagonal spanner 4)
4 | Factory sealing setting (we recommend
not unscrewing the nut)
) 5 | Main connection
Fastening bolts: 4 bolts M5x30 Electrical connector 7 pin DIN 43563 - IP67
Torque: 5 Nm PG11 EX7S/L/10 code 3890000003
(to be ordered separately)
CAN-Bus connection (only for version C)
) . . Electrical connector 5 pin M12 - IP67 PG7
NOTE: at the first start up, or after a long period of no use, it is EC5S/M12L/10 code 3491001001
necessary to vent the air through the breather (3) placed at the end of only for version C
the solenoid tube. (to be ordered separately)
9 - SUBPLATES (See catalogue 51 000)
PMMD-AI3G rear ports
PMMD-AL3G side ports
Ports dimensions: P, T, A, B: 3/8Z BSP
DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
81 220/110 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 8/8




DUPLOMATIC 81 230/114 ED

OLEODINAMICA

PRED3J

PRESSURE CONTROL VALVE

IN CLOSED LOOP WITH DIRECT
PROPORTIONAL CONTROL

AND INTEGRATED ELECTRONICS

SERIES 11

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 5 I/min

MOUNTING INTERFACE OPERATING PRINCIPLE

ISO 4401-03-02-0-05 — !
(CETOP 4.2-4-03-350)
12.7 7
5.1 . /
‘ = * [ (!
| _ - — .
ppe—— } \ ] i
;1 25.9 1%5—17 A 1|
| ' i
* 1 N Hrm el
L |
- L0
2 7.5 (max) ==
4 T P
e » The PRED3J valve is a direct operated pressure control
M5 valve with integrated electric proportional control and
mounting interface in compliance with ISO 4401 (CETOP
PERFORMANCES o o ] RP 121H) standards.
(obtained with mineral oil with viscosity of 36 cSt at 50°C and digital integrated electronics)

,» It is suitable to pilot two-stage valves, for

Maximum rating pr re: ) o
aximum operating pressure pressure control in hydraulic circuits.

- P port bar 350
- T port 2 » Pressure can be modulated continuously in

proportion to the reference signal.

Minimum controlled pressure see p min= f(Q) diagram

. » The valve is controlled directly by an
Nominal flow 1

. . . I/mi integrated digital amplifier (see par. 4).
Maximum flow (see p min= f(Q) diagram) fmin 5 9 9 P ( P )
Step 1 N raqraph 3 » The valve is available in three pressure
ep response See paragrap control ranges up to 350 bar.
Hysteresis % of p nom <1%
Repeatability %Ofp nom <+0,5% HYDRAULIC SYMBOL
Electrical characteristic see paragraph 4.3
Ambient temperature range °C -20/ +60 P
Fluid temperature range °C -20/ +80 r—
Fluid viscosity range cSt 10 + 400 L :Xgi
Fluid contamination degree According to ISO 4406:1999 —
9 class 18/16/13
Recommended viscosity cSt 25 T
Mass kg 2,5

81 230/114 ED
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D

1 - IDENTIFICATION CODE

PRED3J

SERIES 11

P

RIE D

1

1 - K11

/

Direct operated

Pressure control :|

valve

Electro-proportional control

Pressure control range
140 = 1,1 - 140 bar
210=1,8- 210 bar

Size ISO 4401-03 (CETOP 03)

Digital integrated electronics for pressure control —

350 =2,8 - 350 bar

Seals:

B = standard version
C = with CAN connection

Main connector 6 pin + PE

—— Reference signal:
EO = voltage 0/ +10V
E1 = current 4 / 20mA

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions
remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 ¢St at 50°C)

Typical control curves according to the current supplied to the solenoid for pressure control ranges: 140, 210 and 350, measured with input
flow rate Q = 1 I/min.
The curves are obtained after linearization in factory of the characteristic curve through the digital amplifier, and they are measured without any
backpressure in T.

p
[bar]
150

120
90
60

30

p
[bar] |
20

PRESSURE CONTROL p=f (I)

A

140
/’/
v ,//
A
-
1 2 3 4 5 6 7 8 9 10=
Rif [V]

MINIMUM CONTROLLED PRESSURE pmin =f (Q)

16

12

//
/ / Py 140
Vo
)
=T -
Q [/min]

81 230/114 ED

P
[bar] |

350

350

280

210

210

140

70

[bgr] [

PRESSURE VARIATION pmax = f (Q)

Y

9 10

Rif [V]

400

350

350

280

210

140

210

70

140

. —
Q [/min]
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D PRED3J

SERIES 11

3 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)

p
lbar |
250

——full scale 210 bar
--------- full scale 140 bar

200 / ‘\

150

100 /

50

4
/ \

0 20 40 60 80 0 20 40

—
t [ms]

NOTE: Response times are obtained by using valves with a full scale of 140 and 210 bar, with an input flow rate of 2 I/min and a pressure oil
volume of 0,5 It. The response time is affected both by the flow rate and the oil volume in the pipework.

4 - ELECTRICAL CHARACTERISTICS

4.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see NOTE)

- gains limit (see NOTE)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: these parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software
(see paragraph 5.3).

The digital driver enables the valve to reach better performances compared to the analogic version, such as:

- reduced hysteresis and improved repeatability

- reduced response times

- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to interface a CAN-Open network

- possibility to perform a diagnostic program by means of the CAN connection

- high immunity to electromagnetic troubles

81 230/114 ED 3/8
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4.2 - Functional block diagram

PRED3J

SERIES 11

-

ow >

UP-DOWN

66

—

1 | Valve with proportional solenoid 4 Main connector
2 | Electronics envelope 5 CAN connector
3 | Digital card 6 Pressure transducer
4.3 - Electrical characteristics
NOMINAL VOLTAGE V DC 24 (from 19 to 30 VDC, ripple max 3 Vpp)
ABSORBED POWER W 50
MAXIMUM CURRENT A 1,88
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) VvV DC 0+ 10 (Impedance Ri > 50K)
CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri =500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY (EMC)
emissions IEC EN 61000-6-4
immunity IEC EN 61000-4-2

According to 2004/108/EC standards

PROTECTION AGAINST ATMOSPHERIC AGENTS

IP65 / IP67 (IEC EN 60529 standards)

81 230/114 ED
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5 - OPERATING MODALITIES

PRED3J

SERIES 11

The digital driver of PRED3J valve may be used with different functions and operating modalities, depending on the requested performances.

5.1 - Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analog type
integrated electronics. The valve has only to be connected as indicated below.
This version doesnet allow the setting of the valve parameters, for example the ramps must be performed in the PLC program, as well as the
reference signal limit.

Connection scheme (B version - EQ)

T T T YT T T

Pin Values Function NOTE
A 24V DC Voltage from 19 to 30V DC (ripple max 3 Vpp) (see NOTE 2)
B ov Power supply (zero) ov
C Not used
D 0+10V Input rated command Impedance R; > 50 k
E oV Input rated command
F 0+10V Pressure test point 0 + 100% nominal pressure (see NOTE 1)
PE GND Protective ground

NOTE: the pin B (OV power supply) and the pin E (OV reference signal) must be connected through a jumper and both connected to GND,

electric panel side.

5.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in current 4 -
20 mA. With the 4 mA signal the valve is at zero value, while with 20 mA signal the valve is at the maximum setting value.

Connection scheme (B version - E1)

) S S G S G

—

Py

L/
L

Pin Values Function NOTE
A 24V DC Voltage from 19 to 30V DC (ripple max 3 Vpp) (see NOTE 2)
B ov Power supply (zero) oV
C Not used
D 4+20mA Input signal Impedance R; = 500
E ov Zero reference
F 0+10V Pressure test point 0 + 100% nominal pressure (see NOTE 1)
PE GND Protective ground

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm?2 for
cables up to 20m and 1,00 mm? for cables up to 40m, for power supply. The signal cables must be 0,50 mm2 . A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

NOTE 1: Read the test point pin F in relation to pin B (0V).

NOTE 2: Foresee a 5A/50V fast acting external fuse on the A pin (24 V CC) in order to protect the electronics.

81 230/114 ED
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SERIES 11

5.3 - Version with parameters set by means of CAN connector (version C)

This version allow to set some parameters of the valve connecting a PC to the CAN
connector.

To do this, you have to order the interface device for USB port CANPC-USB/20 (code
3898101002), complete of the configuration software, a communication cable (length
3 mt) and a hardware converter needed to connect the valve to the USB port. The
software is Microsoft XP© compliant.

PRESSURE

p full scale 100%
The parameters that can be set are described below:

Nominal pressure p nom
The +nominal pressureZ parameter sets the desired nominal pressure in bar, which the
maximum reference value should be corresponding to (10 V or 20 mA).

Default value = 100% of full scale

Range: from 100% to 50% of full scale

CONTROL

PWM Frequency
Sets the PWM frequency, which is the pulsating frequency of the control current. The
PWM decrease improves the valve accuracy, decreasing the regulation stability.
The PWM increase improves the regulation stability, causing a higher hysteresis. PRESSURE
Default value = 300 Hz
Range 50 + 500 Hz
p max
Ramps
Increase time of Ramp R1: sets the current increase time for a variation from 0 to 100%
of the input reference.
Decrease time of Ramp R2: sets the current decrease time for a variation from 0 to
100% of the input reference.
Min time = 0,001 sec. —
Max time = 40,000 sec. TIME
Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

81 230/114 ED 6/8
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5.4 - Version with CAN-Bus interface

This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth)

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Function
1 CAN_SHLD Shield
2 CAN +24V DC BUS + 24V DC (max 30 mA)
3 CAN 0 DC BUS OV DC
4 CAN_H BUS line (high signal)
5 CAN_L BUS line (low signal)

NOTE: If the valve is the closing node of the CAN web, insert a
120 resistance on the connector pins n° 4 and 5.

6 - INSTALLATION

We recommend to install the PRED3J valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the appropriate drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see
paragraph 8). At the end of the operation, make sure of having
correctly replaced the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 230/114 ED

PRED3J

SERIES 11

[ —— —— —— T T ACTIVE

NODE
‘ DIGITAL DRIVE ‘
\ % \
\ \

pc
‘ MICROCONTROLLER ‘
N
CAN_CONTROLLER
\ \
‘ Rx Tx ‘
o
CAN-TRANSCEIVER paN X7 [__
I

| | |
L 1 _— |11

CAN_GND | | CAN_V
CAN_H CAN_L

[:] 120 Q BUS_LINE /

7 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V).

For the use of other kinds of fluid such as HFA, HFB, HFC, please
consult our technical department. Using fluids at temperatures
higher than 80 °C causes a faster degradation of the fluid and of the
seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

Surface finishing

[oonmo0]
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8 - OVERALL AND MOUNTING DIMENSIONS

208
186
132

—
~
N

30

_g: - Lo

Fastening bolts: 4 bolts M5x60

Torque: 5 Nm

the solenoid tube.

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (2) placed at the end of

73 dimensions in mm
76 1 | Mounting surface with sealing rings:
142 75 4 OR type 2037 - 90 shore (9.25 x 1.78)
230 Breather (male hexagonal spanner 4)
11.2 Pressure gauge port 1/4Z BSP
7.5

Factory sealing setting
(we recommend not unscrewing the nut)

Main connection

7-pin electrical connector DIN 43563 - IP67
PG11 EX7S/L/10 cod. 3890000003
(to be ordered separately)

for version C only: CAN-Bus connection

for version C only:

Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001

(to be ordered separately)

Cable with connectors for pressure
feedback

9 - SUBPLATES (see catalogue 51 000)

PMMD-AI3G rear ports

PMMD-AL3G side ports

Ports dimensions: P, T, A, B: 3/8Z BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

81 230/114 ED
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DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

81 240/112 ED

PRE3

PILOT OPERATED PRESSURE
CONTROL VALVE WITH ELECTRIC

PROPORTIONAL CONTROL
SERIES 12

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 40 I/min

OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

% 5
! 259 155 1 ‘

2 7.5 (max)
g4
M5

i
|
|

» The PRE3 is a pilot operated pressure control valve with
electric proportional control and mounting interface in
compliance with ISO 4401 (CETOP RP 121H) standards.

, Itis suitable to modulate the pressure in hydraulic circuits.

» The valve can be controlled directly by a current control
supply unit or by an electronic control unit to exploit valve

P1 T1

performance to the full (see at paragraph 8).

» Pressure adjustment can be continuous in
proportion to the current supplied to the
solenoid.

» Four pressure control ranges up to 350 bar
are available.

PERFORMANCES
(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)
Maximum operating pressure:
- P port bar 350
- T port 2
Minimum controlled pressure see p min = f(Q) diagram
Minimum flow Ymin 2
Maximum flow (see p max= f(Q) diagram) 40
Step response see paragraph 5
Hysteresis (with PWM 200 Hz) % of p nom <5%
Repeatability % of p nom <+1,5%
Electrical characteristic see paragraph 4
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree Accord(i:r;gstso 1'2/? ;126:1999
Recommended viscosity cSt 25
Mass kg 3,5

HYDRAULIC SYMBOL

81 240/112 ED
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SERIES 12

1 - IDENTIFICATION CODE

PRIE 3]|- /12| | - K1
Pressure control 4‘_'_, |

Coil electrical connection:
valve for connector type DIN 43650
(standard)

Electrical proportional control
D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

Size 1SO 4401-03 ( CETOP 03)

—— Seals:
Pressure control range N = NBR seals for mineral oil (standard)
070=7- 70 bar 210 = 8-210 bar V = FPM seals for special fluids
140 =7 - 140 bar 350 =10 - 350 bar
Series No.

(the overall and mounting dimensions remain
unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)
Typical control curves according to the current supplied to the solenoid (D24 version with maximum current 860 mA) for pressure control
ranges: 070, 140, 210, 350, measured with input flow rate Q=10 I/min.

The curves are obtained without any hysteresis and linearity compensation and they are measured without any backpressure in T.
The full scale pressure is set in factory with a flow rate of 10 I/min. In case of higher flow rate, the full scale pressure will increase considerably
(see diagram pmax = f (Q)).

PRESSURE CONTROL p=f (I)

p p
lbar] | lbar] |
150 / 140 350 350
120 // 280 //
90 // 210 / ] 210
/ v
070 /
60 // 140 / A
// v
30 /| A 70 //
e d 7
| T |
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]
MINIMUM CONTROLLED PRESSURE pmin = f (Q) PRESSURE VARIATION pmax = f (Q)
[pr [bp]
ar ar|
20 ) 400 | 350 i
J// Q =10 Itymin
350 = factory setting
15 7 | 210
280 |
10 ~ 210 ] 140
/ — \ | —
/ 140 ___-,J//
5 |— | 070
70 ;
T ‘ —
0 10 20 30 40 0 10 20 30 40
Q [I/min] Q [/min]
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3 - HYDRAULIC FLUIDS

PRE3

SERIES 12

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be

preserved in its physical and chemical characteristics.

4 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

5-STEP RESPONSE (obtained with mineral oil with viscosity of 36 cSt

at 50°C and electronic control cards)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical step response times measured with a
valve of pressure range up to 140 bar and with input flow rate
Q =10 l/min.

6 - INSTALLATION

We recommend to install the PRES3 valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the apposite drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see par.
7). At the end of the operation, make sure of having screwed
correctly the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

81 240/112 ED

NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) 3.66 17.6
MAXIMUM CURRENT A 1.88 0.86
DUTY CYCLE 100%

ELECTROMAGNETIC COMPATIBILITY According to

(EMC) 2004/108/CE
PROTECTION FROM: IP 65
Atmospheric agents (CEI EN 60529)
CLASS OF PROTECTION:
Coil insulation (VDE 0580) class H
Impregnation class F
REFERENCE
100% 1 %
SIGNAL STEP 0 100% 00 0%
Step response [ms] 80 40

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

Surface finishing
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7 - OVERALL AND MOUNTING DIMENSIONS

PRE3

SERIES 12

[T
|
|
|
|

jdli

4.5 19-1-—

®

75 82

4.5

9.5

149.5

J

T

{1t

Fastenings bolts: 4 screws SHC M5x70 - 1ISO 4762
Tightening torque: 5 Nm

the solenoid tube.

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (3) placed at the end of

5L ©

. 5 = 128.5

~—3

dimensions in mm

1 | Mounting surface with sealing rings:
4 OR type 2037 (9.25x1.78) - 90 shore

2 | Coil removal space

3 | Breather (male hexagonal spanner 4)

4 | Factory setting sealing
(we recommend not unscrewing the nut)

5 | DIN 43650 electric connector
(included in the delivery)

6 | Connector removal space

8 - ELECTRONIC CONTROL UNITS

9 - SUBPLATES (see catalogue 51 000)

EDC-112 for solenoid 24V DC PMMD-AI3G with ports on rear
plug version see cat. 89 120
EDC-142 for solenoid 12V DC PMMD-AL3G with side ports
EDM-M112 | for solenoid 24V DC DIN EN 50022 Ports dimensions P, T, A and B: 3/8Z BSP thread
) . see cat. 89 250
EDM-M142 | for solenoid 12v DC | rail mounting
UEIK-11 for solenoid 24V DC Eurocard type | see cat. 89 300

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com « e-mail: sales.exp@duplomatic.com

81 240/112 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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MOUNTING SURFACE

81 250/212 ED

PRE3G

PILOT OPERATED PRESSURE

CONTROL VALVE WITH

PROPORTIONAL CONTROL AND
INTEGRATED ELECTRONICS

SERIES 12

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar

Q max 40 I/min

OPERATING PRINCIPLE

=—40.5
ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350) = 33
— 30.2

Eaai

I Q ‘ @
;1 25.9 1%%}$

@ 7.5 (max)
g4
M5

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and digital integrated electronics)

» The PRE3G valve is a pilot operated pressure control
valve with integrated electric proportional control and
mounting interface in compliance with ISO 4401 (CETOP
RP 121H) standards, controlled directly by an integrated

Maximum operating pressure:
- P port
- T port

bar

350
2

» It is suitable to modulate the pressure in

Minimum controlled pressure

see p min= f(Q) diagram

» Pressure adjustment can be continuous in

» Four pressure control ranges up to 350 bar

[]

=]
=§'!||||.=_

P1 T1

digital amplifier (see par. 4).

hydraulic circuits.

proportion to the current supplied to the
solenoid.

are available.

Minimum flow Umin 2
Maximum flow (see p max = f(Q) diagram) 40
Step response see paragraph 3
Hysteresis % of p nom <3%
Repeatability % of p nom <+1%

HYDRAULIC SYMBOL

Electrical characteristic

see paragraph 4.3

Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to 1ISO 4406:1999
class 18/16/13

Recommended viscosity

cSt

25

Mass

kg

3,8

| |
IS
&
| Sl
P1 T1

81 250/212 ED
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1 - IDENTIFICATION CODE

PRE3G

SERIES 12

PR

12

Pressure control j

valve

Electrical proportional
control

Size 1SO 4401-03 (CETOP 03)

Digital integrated electronics
for open loop

Pressure control range

070=7- 70 bar 210 =
140 =7 - 140 bar

8- 210 bar
350 = 10 - 350 bar

—— Seals:

- | K11}/
|

B = standard version
C = with CAN connection

Main connector
6 pin + PE

Reference signal:
EO = voltage 0/ +10V
E1 = voltage 4 / 20 mA

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions
remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

Typical control curves according to the current supplied to the solenoid (D24 version with maximum current 860 mA) for pressure control
ranges: 070, 140, 210, 350, measured with input flow rate Q = 10 I/min.

The curves are obtained without any hysteresis and linearity compensation and they are measured without any backpressure in T. The full
scale pressure is set in factory with a flow rate of 10 I/min. In case of higher flow rate, the full scale pressure will increase considerably (see

diagram pmax = f (Q)).

PRESSURE CONTROL p = f (1)

p p
bar] | fbar] | 350
150 140 350
120 // 280
90 / 1 210 210
070 L~
60 e — 140 7
7 = >
L= /
/ —
/ L~ LT
0o 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Rif [V] Rif [V]
MINIMUM CONTROLLED PRESSURE pmin = f (Q) PRESSURE VARIATION pmax = f (Q)
bp bp
ar
[ 201 | toar A 350
\ =
350 //
15 7 ! 210
280 |
10 - 210 ] 140
/ - ‘ ////
140 | — "1
) — | 070
70 ;
== ‘ =
0 10 20 30 40 0 10 20 30 40
Q [/min] _ Q[Iimin]
Q =10 It/min

81 250/212 ED
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SERIES 12

3 - RESPONSE TIMES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)

p
lbar] |
250
——full scale 210 bar
200 // \ --------- full scale 140 bar
150 = \
7 TT777 N\
4 \
100 /
/ \ NOTE: Response times are obtained by using valves with a full
50 4 \ scale of 140 and 210 bar, with an input flow rate of 10 I/min and a
/ \ pressure oil volume of 0,5 It. The response time is affected both by
— the flow rate and the oil volume in the pipework.
0 20 40 60 80 0 20 40
t [ms]

4 - ELECTRICAL CHARACTERISTICS

4.1 - Digital integrated electronics
The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5 ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value
- generation of up and down ramps (see NOTE)

- gains limit (see NOTE)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: these parameters can be set through the CAN connection, using a PC and the dedicated software (see paragraph 5.3)

The digital driver enables the valve to reach better performance compared to the analogic version, such as:
- reduced hysteresis and improved repeatability

- better response times

- linearization of the characteristic which is optimised in factory for each valve

- complete interchangeability in case of valve replacement

- opportunity to set several parameters via software

- possibility to interface a CAN-Open network

- opportunity to run a diagnostic program via the CAN connection

- high immunity to electromagnetic troubles

81 250/212 ED 3/8
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4.2 - Functional block diagram

PRE3G

SERIES 12

T e

Valve with proportional solenoid

w

Digital card

Electronics envelope

N

Main connector

4.3 - Electrical characteristics

NOMINAL VOLTAGE VvV DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER w 50

MAXIMUM CURRENT A 1,88

DUTY CYCLE 100%

VOLTAGE SIGNAL (EO) Vv DC 0+ 10 (Impedance Ri> 50K )
CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri =500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the

optoisolated industrial Field-bus type CAN-Bus ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4
immunity CEI EN 61000-6-2

According to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC AGENTS

IP65 / IP67 (CEI EN 60529 standards)

81 250/212 ED




D PRE3G

SERIES 12

5 - OPERATING MODALITIES
The digital driver of PRE3G valve may be used with different functions and operating modalities, depending on the requested performances.

5.1 - Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analog type
integrated electronics. The valve has only to be connected as indicated below.

This version doesnet allow the setting of the valve parameters, for example the ramps must be performed in the PLC program, as well as the
reference signal limit.

Connection scheme B version - (E0)

‘F o j‘ _ Pin Values Function NOTE
\ Al ()
| - F%—:—:i A 24VDC | Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 2)
\ \
| B | [
} R } F%—‘—‘i‘ ‘ B oV Power supply (zero) oV
| c | [
] I N
} =1 T C Not used
\ o ! } }
} = } D D | 0+10V | Inputrated command Impedance R; > 50 k
| | [
E L
} - } 171 | E ov Input rated command
| | [
F |
} - } D I e E— F 0+ 10V | Test point coil current 0 + 100% lyax (see NOTE 1)
BS] |
} . - b* -— - r—r— | PE GND Protective ground -
Ly ! \_)

T‘
|
|
|
L

NOTE: if only one input signal (single-end) is available, the Pin B (OV power supply) and the Pin E (OV reference signal) must be connected
through a jumper and both connected to GND, electric panel side.

5.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in
current 4 - 20 mA. With the 4 mA signal the valve is at zero value, while with 20 mA signal the valve is at the maximum setting value.

Connection scheme (B version - E1)

‘r o1 Pin | Values Function NOTE

‘ _
\ Al ()
| - F%—:—:i A 24 VDC | Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 2)
I I
| B | [
} —= } F%—:—:ﬁ B ov Power supply (zero) ov
\ cl I

|

} - } o T c --- Not used
! ol } }
=X =71 | D |4-20mA | Inputsignal Impedance R; = 500
\ | I

E
} R } F%il } E oV Zero reference
| | [

F
| = f—=—1—1— | F | 0:10V | Testpoint coil current 0 + 100% Iyax (se€ NOTE 1)
e |
| I = 57 R . d
[ ‘ I PE GND Protective groun
} | ! L)

T

Ll T

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm?® for
cables up to 20m and 1,00 mm? for cables up to 40m, for power supply. The signal cables must be 0,50 mm’ . A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

NOTE 1: read the test point Pin F in relation to Pin B (0V)

NOTE 2: forecast on Pin A (24 VDC) an external fuse for electronic protection. Fuse characteristics: 5A/50V quick type.

81 250/212 ED 5/8
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5.3 - Version with parameters set by means of CAN connector (version C)

This version enables the setting of some parameters of the valve, by connecting the
CAN connector to a traditional computer.

To do this, the following devices are to be ordered separately:

- interface device for USB port CANPC-USB/20 - cod. 3898101002, with the relevant
configuration software, with a communication cable (L = 3 meters) and a hardware
converter for connecting the valve at PC USB port. The software is Microsoft XP°and
Windows Vista compliant.

The parameters that can be set are described below:

Nominal pressure

The snominal pressureZ parameter limits the maximum current to the solenoid, therefore
it sets the desired nominal pressure corresponding to the positive value of the input
reference (10 V or 20 mA).

Default value = 100% of full scale

Range: from 100% to 50% of full scale

PWM Frequency

Sets the PWM frequency, which is the pulsating frequency of the control current. The
PWM decrease improves the valve accuracy, decreasing the regulation stability.

The PWM increase improves the regulation stability, causing a higher hysteresis.
Default value = 300 Hz

Range 50 + 500 Hz

Ramps

Increase time of Ramp R1: sets the current increase time for a variation from 0 to 100%
of the input reference.

Decrease time of Ramp R2: sets the current decrease time for a variation from 0 to
100% of the input reference.

Min time = 0,001 sec.

Max time = 40,000 sec.

Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

81 250/212 ED

PRE3G

SERIES 12

PRESSURE

p full scale 100%

p nom

CONTROL

PRESSURE

p max
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5.4 - Version with CAN-Bus interface (version C)

This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth)

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Function

1 CAN_SHLD monitor

2 CAN +24VDC | BUS + 24 VDC (max 30 mA)

3 CAN O DC BUS 0VvDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

PRE3G

SERIES 12

[~ — T T T ACTIVE

NODE
‘ DIGITAL DRIVE ‘
| o |
| |

uc
‘ MICROCONTROLLER ‘
N
‘ CAN_CONTROLLER ‘
‘ Rx Tx ‘
<
CAN-TRANSCEIVER PaN N~ [__
I

| | |
[ A A o

CAN_GND| |CAN_V
CAN_H CAN_L

[:] 120Q BUS_LINE

NOTE: insert a 120 resistance on pin 4 and pin 5 of the CAN connector when the valve is the closure knot of the CAN network.

6 - INSTALLATION

We recommend to install the PRE3G valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the appropriate drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see
paragraph 8). At the end of the operation, make sure of having
correctly replaced the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 250/212 ED

7 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N).

For fluids HFDR type (phosphate esters) use FPM seals (code V).

For the use of other fluid types such as HFA, HFB, HFC, please
consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

Surface finishing
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PRE3G

SERIES 12
8 - OVERALL AND MOUNTING DIMENSIONS
208
186
132
- hh o 1 .
-7 !
{;':f = |
3R
I-Lip 159.5

S—

|
i 62.5
|
@ L\@
75 82 9.5

N
~
©
&)l

Fastenings bolts: 4 SHC screws M5x70 - ISO 4762
Tightening torque: 5 Nm

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (3) placed at the end of
the solenoid tube.

dimensions in mm

Mounting surface with sealing rings:
4 OR type 2037 (9.25x1.78) - 90 Shore

Coil removal space

Breather (male hexagon spanner 4)

Factory setting sealing (we recommend not
unscrewing the nut)

Main connection

Electrical connector 7 pin DIN 43563 - IP67

PG11 EX7S/L/10 cod. 3890000003
(to be ordered separately)

CAN-Bus connection (only for version C)

Electrical connector 5 pin M12 - IP67 PG7

EC5S/M12L/10 cod. 3491001001
only for version C
(to be ordered separately)

9 - SUBPLATES (see catalogue 51 000)

PMMD-AI3G with ports on rear

PMMD-AL3G with side ports

Ports dimensions P, T, A, B: 3/8Z BSP thread

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com

81 250/212 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 8/8



DUPLOMATIC 81 310/112 ED
OLEODINAMICA

PRE*

PILOT OPERATED
PRESSURE RELIEF VALVES
WITH PROPORTIONAL CONTROL

SERIES 10
SUBPLATE MOUNTING

p max 350 bar
Q max (see table of performances)

OPERATING PRINCIPLE

— » PRE* valves are pilot operated pressure relief valves with
electric proportional control and mounting interface in
— ‘ ‘ compliance with ISO 6264 standards (CETOP RP 121H).

U B = — » These valves are normally used to control hydraulic circuit
I pressure and enable the use of the full flow rate of the
pump, even with settings approaching calibrated values.

\ » The two-stage design and wide passages ensure reduced
pressure drops thereby improving the system energy
performance.

» Pressure can be modulated continuously in proportion to
the current supplied to the solenoid.

== » These valves can be controlled directly by a current control
supply unit or by means of the relevant electronic control
‘ ‘ units to exploit valve performance to the full (see par. 10).
T‘ w P‘ X‘ . They are fitted with a manual pressure relief valve which is
factory set to 15% of the maximum value in the pressure
control range.
PERFORMANCES (obtained with mineral oil PRE10 | PRE2S | PRE32 » They are available in thr?e Size_s for
with viscosity of 36 cSt at 50°C and electronic control cards) flow rates up to 500 I/min and in four
pressure control ranges up to 350 bar.
Maximum operating pressure: bar 350
Minimum controlled pressure see p-Q diagram
Maximum flow I/min 200 400 500
Step response see paragraph 5
HYDRAULIC SYMBOL
Hysteresis % of p nom < 5%
Repeatability % of p nom <+1,5%
Electrical characteristic see paragraph 7 _
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
. o According to 1ISO 4406:1999
Fluid contamination degree class 18/16/13
Recommended viscosity cSt 25
Mass: kg 5 | 5,8 | 8

81 310/112 ED 1/8
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1 - IDENTIFICATION CODE

PRE*

SERIES 10

PR

10

K1

Pilot operated 4\_,_/

pressure relief valve

Electric proportional control

Size: 10 = IS0 6264-06 (CETOP R06)
25 =1S0 6264-08 (CETOP R08)

32 = 1SO 6264-10 (CETOP R10)

— Seals:

Pressure control range:
070 =upto 70 bar
140 = up to 140 bar

210 = up to 210 bar
350 = up to 350 bar

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

— Series No. (from 10 to 19 sizes and mounting
dimensions remain unchanged)

I

D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

Caoil electrical connection:
plug for connector type
DIN 43650 (standard)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 ¢St at 50°C)

PRESSURE CONTROL p=f (1)

[bp] | p
ar
b
150 / 140 [322 A 350
/I
120 / 280 //
90 // 210 /| - 210
070
/ P / /
60 / / 140 ////
30 /| /
Al : /
0 100 200 300 400 500 €00 700 80O 860 0 100 200 300 400 500 600 700 800 860=
1 [mA] | mAl
PRESSURE CONTROL p=f (Q) PRESSURE DROP p = (Q)
p [bar] Ap [bar]
00 A PRE10 PRE25  PRE32 PREL0 PREZS  PRE3D
PRE*-350 10 P
300 8 / / //
PRE*-210 6 / //
200 J P
B P .
100 PRE*-070
2
0 - o -
0 100 200 300 400 500 0 100 200 300 400 5007
Q [I/min] Q [Umin]

81 310/112 ED
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3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N). For fluids
HFDR type (phosphate esters) use FPM seals (code V). For the use
of other kinds of fluid such as HFA, HFB, HFC, please consult our
technical department. Using fluids at temperatures higher than 80
°C causes a faster degradation of the fluid and of the seals
characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

4 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

5 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 cSt at
50°C and electronic control cards)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical step response times measured with
input flow rate of Q =50 I/min.

6 - INSTALLATION

We recommend to install the PRE* valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the apposite drain screw in the solenoid
tube (see par. 4 - 5 - 6). At the end of the operation, make sure of
having correctly screwed the drain screw.

Connect the T port on the valve directly to the tank. Add any
backpressure value detected in the T line to the controlled pressure
value. Maximum admissible backpressure in the T line, under
operational conditions, is 2 bar.

81 310/112 ED

PRE*

SERIES 10
NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) 3.66 17.6
NOMINAL CURRENT A 1.88 0.86
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE
CLASS OF PROTECTION:
atmospheric agents (CEI EN 60529) IP 65
coil insulation (VDE 0580) class H
Impregnation class E
REFERENCE 0 0
SIGNAL STEP 0 100% 100 0%
Step response [ms] 120 90

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

Surface finishing
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D PRE*

SERIES 10

7 - PRE10 OVERALL AND MOUNTING DIMENSIONS

od A
_® ® 5

|
::::’Tf“

|

JL‘JI

. [
1855 Is i SIH

80

o .H.L@ R
1

|
|
I
T
|
|
I
)

D,
V:t@ . ©
@'\¥ S S| I
! 914.7 (max) \ @ @
| O 75—

M12

L)
[

Mounting interface: ISO 6264-06-09-*-97

(CETOP 4.4.2-2-R06-350) dimensions in mm

Mounting surface with sealing
1 | rings:

n° 2 OR type 123 - 90 shore
(17.86 x 2.62)

n° 1 OR type 109 - 90 shore

(9.13x 2.62)

2 | DIN 43650 electric connector
Fastening bolts: 4 bolts M12x40 - ISO 4762 3 | Connector removal space
Torque: 69 Nm 4 | Coil removal space

5 | Factory setting sealing (we

recommend not unscrewing the nut)

NOTE: at the first start up, or after a long period of no use, it is 6 | Breather
necessary to vent the air through the breather (6) placed at the (male hexagonal spanner 4)

end of the solenoid tube. 7 | Pressure relief valve (factory

set)
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D PRE*

SERIES 10

8 - PRE25 OVERALL AND MOUNTING DIMENSIONS

75

T

@ =0

6 ©

(O} O+ ——5

1955 KN Hnl
N

27

|
E—
91704—

Mounting interface: 1SO 6264-08-13-*-97 dimensions in mm

(CETOP 4.4.2-2-R08-350)

Mounting surface with sealing
1 | rings:

2 OR type 3118 - 90 shore
(29.82 x 2.62)

1 OR type 109 - 90 shore

(9.13x 2.62)
2 | DIN 43650 electric connector
. 3 | Connector removal space
Fastening bolts: 4 bolts M16x50 - ISO 4762
Torque: 170 Nm 4 | Coil removal space
5 | Factory setting sealing (we
recommend not unscrewing the nut)
NOTE: at the first start up, or after a long period of no use, it is 6 | Breather
: o ' (male hexagonal spanner 4)
necessary to vent the air through the breather (6)placed at the end of
the solenoid tube. 7 | Pressure relief valve (factory

set)

81 310/112 ED 5/8
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9 - PRE32 OVERALL AND MOUNTING DIMENSIONS

PRE*

SERIES 10

75

T

@ #@

G&—

‘
i
s ©

232 (max)

Mounting interface: ISO 6264-10-17-*-97
(CETOP 4.4.2-2-R10-350)

Fastening bolts: N. 4 bolts M18x60 - ISO 4762
Torque: 235 Nm

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (6) placed at the
end of the solenoid tube.

205.5 _‘
N
v I
|
I
| 80 ] |
T T T T
| | | | | | | |
N | | %5 | e
L S ! L 1 L
] ‘ \ \ I \
6 - J—Lm} 180
88.9
76.2
—=—— 445 152
31.8 12.7 M18

dimensions in mm

Mounting surface with sealing
rings:

2 OR type 4137 - 90 shore
(34.52 x 3.53)

1 OR type 109 - 90 shore
(9.13 x 2.62)

DIN 43650 electric connector

Connector removal space

Coil removal space

a || w (N

Factory setting sealing (we
recommend not unscrewing the nut)

Breather
(male hexagonal spanner 4)

Pressure relief valve (factory
set)

81 310/112 ED
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PRE*

SERIES 10
10 - ELECTRONIC CONTROL UNITS
EDC-112 for solenoid 24V DC
plug version see cat.89 120
EDC-142 for solenoid 12V DC
EDM-M112 | for solenoid 24V DC
DIN EN 50_022 see cat. 89 250
EDM-M142 | for solenoid 12v DC | il mounting
UEIK-11 for solenoid 24V DC Eurocard type | see cat. 89 300
11 - SUBPLATES (see cat. 51 000)
PRE10 PRE25 PRE32
Tvpe PMRQ3-Al4G PMRQ5-AI5G PMRQ7-AI7G
P rear ports rear ports rear ports
: ) P: 1/2Z BSP . .
1,
P, T ports dimensions T: 3/47 BSP 17 BSP 17 ¥4 BSP
X port dimensions 1/47 BSP 1/47 BSP 1/47 BSP
718

81 310/112 ED
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SERIES 10

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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81 320/110 ED

PRE*G

PILOT OPERATED

PRESSURE RELIEF VALVES
WITH PROPORTIONAL CONTROL
AND INTEGRATED ELECTRONICS

SERIES 11

OPERATING PRINCIPLE

SUBPLATE MOUNTING

p max 350 bar
Q max (see table of performances)

| e—

» The PRE*G valves are pilot operated pressure relief valves
with integrated electric proportional control and mounting
interface in compliance with ISO 6264 (CETOP RP 121H)
standards.

» These valves are normally used to control hydraulic circuit
pressure and enable the use of the full flow rate of the
pump, even with settings approaching calibrated values.

» The two-stage design and wide passages ensure reduced
pressure drops thereby improving the system energy
performance.

» Pressure can be modulated continuously in proportion to
the reference signal.

» The valves are controlled directly by an integrated digital
amplifier (see paragraph 4).

» They are fitted with a manual pressure relief valve which is
factory set to 15% of the maximum value in the pressure
control range.

» They are available in three sizes with

PERFORMANCES (obtained with mineral oil

flow rates up to 500 I/min and in four

with viscosity of 36 ¢St at 50°C and digital integrated electronics) PRE10G | PRE25G | PRE32G pressure control ranges up to 350 bar.
Maximum operating pressure: bar 350
Minimum controlled pressure see p-Q diagram
Maximum flow I/min 200 400 500
Step response see paragraph 3
Hysteresis % of p nom <3% HYDRAULIC SYMBOL
Repeatability % of p nom <*1% B
Electrical characteristic see paragraph 4 A H M
Ambient temperature range °C -10/+50 L\ ‘ |
Fluid temperature range °C -20/+80 (/ |
Fluid viscosity range cSt 10 + 400 Gj;gw ---%
Fluid contamination degree According to ISO 4406:1999 i .
class 18/16/13 !
Recommended viscosity cSt 25 1 -
Mass: kg 55 | 6,3 | 8,5 P X T

81 320/110 ED

1/12



D

1 - IDENTIFICATION CODE

PRE*G

SERIES 11

PR E

11

- K11 /

Pilot operated 4‘_,_/

pressure relief valve

Electro-proportional control

Size: 10 = ISO 6264-06 (CETOP R06) —
25 = 1SO 6264-08 (CETOP R08)
32 = 1SO 6264-10 (CETOP R10)

Digital integrated electronics for open loop ———

Pressure control range
070=upto 70 bar
140= up to 140 bar

210= up to 210 bar
350= up to 350 bar

B = standard version
C = with CAN connection

Main connector 6 pin + PE

Reference signal:
EO = voltage 0 / +10V
E1 = current 4 / 20mA

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions
remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 ¢St at 50°C)

PRESSURE CONTROL p=f (I)

P
[bar] A
150 140
120 //
90 / 1
070
60 ,/ /,4/
v _—
% Ve ///
1
o 1 2 3 4 5 6 7 8 9 10
Rif [V]
PRESSURE CONTROL p=f (Q)
plbar] § PRE10G PRE25G PRE32G
400
300
200
100
0 -
0 100 200 300 400 500
Q [/min]

81 320/110 ED

PRE*G-350

PRE*G-210

 PRE*G-140

PRE*G-070

p
lbar] | 250
350
280
210 210
L~
4/
140 —
L~
L~
70 /'/
"
0 1 2 3 4 5 6 7 8 9 10
Rif [V]
PRESSURE DROPS p = f(Q)
Ap [bar]
10 PRE10G PRE25G PRE32G
//
8
/ // /
] / P
// 4/
4
2
0 —
0 100 200 300 400 500

Q [/min]
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> PRE*G

SERIES 11

3 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)

P
lbar] |
250

——full scale 210 bar
200 / I, W e e S full scale 140 bar

150

100

50

N

—

t [ms]

NOTE: Response times are obtained by using a PRE25G valve with a full scale of 140 and 210 bar.

4 - ELECTRICAL CHARACTERISTICS

4.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5 ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see NOTE)

- gains limit (see NOTE)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: These parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software
(see paragraph 5.3)

The digital driver enables the valve to reach better performance compared to the analogic version, such as:

- reduced hysteresis and improved repeatability

- reduced response times

- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to interface a CAN-Open network

- possibility to perform a diagnostic program by means of the CAN connection

- high immunity to electromagnetic troubles

81 320/110 ED 3/12
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SERIES 11

4.2 - Functional block diagram of the pilot valve

RAMP MINIMUM
UP-DOWN  GAIN  PRESSURE LINEARIZATION | AMPLIFIER

g
Y

-

1 | Valve with proportional solenoid 3 Digital card
2 | Electronics envelope 4 Main connector
4.3 - Electrical characteristics
NOMINAL VOLTAGE VvV DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER w 50
MAXIMUM CURRENT A 1,88
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) VvV DC 0+ 10 (Impedence Ri > 50K)
CURRENT SIGNAL (E1) mA 4 + 20 (Impedence Ri =500 )
ALARMS Overload and electronics overheating
COMMUNICATION Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898
MAIN CONNECTOR 7 - pin MIL-C-5015-G (DIN 43563)
CAN-BUS CONNECTOR M12-1EC 60947-5-2
ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4 According to 2004/108/CE standards
immunity CEI EN 61000-4-2
PROTECTION AGAINST ATMOSPHERIC AGENTS : IP67 (CEI EN 60529 standards)

81 320/110 ED 4/12
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5 - OPERATING MODALITIES

The digital driver of PRE*G valve may be used with different functions and operating modalities, depending on the requested performances.

5.1 - Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analog type
integrated electronics. The valve has only to be connected as indicated below.

This version doesnet allow the setting of the valve parameters, for example the ramps must be performed in the PLC program, as well as the
reference signal limit.

Connection scheme (Version B - EO)

‘V o1 Pin Values Function NOTE
‘ ~
| | ()
| la | A 24 VDC Voltage from 19 to 35 VDC (ripple max 3 Vpp)(see NOTE 2),
\ \ [
| B | [
} — - } %%—:—:— B oV Power supply (zero) ov
\ c ! [
} — - } F4H7 C - Not used -
\ D | [
A ——<———1] D | 0+10V Input rated command Impedence R; > 50 k
| | [
E
S +—<++— 1| E ov Input rated command —
\ [ [
E
} — = } %H% F 0o+10V Test point coil current 0 + 100% lyax (see NOTE 1)
RIS] L
} r - |- })— — PE GND Protective ground ——
L | \.J
\ T
LL . L

NOTE: If only one input signal is present, the pin B (OV power supply) and the pin E (OV reference signal) must be connected through a jumper
and both connected to GND, electric panel side.

5.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in
current 4 - 20 mA. With 4 mA signal the valve is at zero value, while with 20 mA signal the valve is at the maximum setting value.

Connection scheme (B version - E1)

‘V o Pin Values Function NOTE
‘ —
\ Al ()
| — - ——<——— A 24 VDC Voltage from 19 to 35 VDC (ripple max 3 Vpp)(see NOTE 2)
\ \ .
[ B | .
| — e %%—:—:— B oV Power supply (zero) oV
\ \
| c ! [
} — - } F4H7 C Not used
\ D! .
} — - } F%—H; D 4 +20 mA Input signal Impedence R; = 500
| | [
[ Fﬁ% E oV Zero reference
\ \
\ [ I
} _ 1 & } %4>_;_;7 F 0+10V Test point coil current 0 + 100% lyax (see NOTE1L)
I @\ [
} r 4 bﬁ o ]‘7}, __ | PE GND Protective ground
L ! L)

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm? for
cables up to 20m and 1,00 mm? for cables up to 40m, for power supply. The signal cables must be 0,50 mm? . A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

NOTE 1: Read the test point pin F in relation to pin B (0V)
NOTE 2: Envisage an external fuse on pin A (24V DC) to shield the card. Fuse specifications: 5A/50V fast type.
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5.3 - Version with parameters set by means of CAN connector (version C)

This version allow to set some parameters of the valve connecting a PC to the CAN
connector.

To do this, you have to order the interface device for USB port CANPC-USB/20 (code
3898101002), complete of the configuration software, a communication cable (lenght
3 mt) and a hardware converter needed to connect the valve to the USB port. The
software is Microsoft XP° compliant.

The parameters that can be set are described below:

Nominal pressure

The snominal pressureZ parameter limits the maximum current to the solenoid and
therefore it sets the desired nominal pressure corresponding to the positive value of the
input reference (10 V or 20 mA).

Default value = 100% of full scale

Range: from 100% to 50% of full scale

PWM Frequency

Sets the PWM frequency, which is the pulsating frequency of the control current. The
PWM decrease improves the valve accuracy, decreasing the regulation stability.

The PWM increase improves the regulation stability, causing a higher hysteresis.
Default value = 300 Hz

Range 50 + 500 Hz

Ramps

Increase time of Ramp R1: sets the current increase time for a variation from 0 to 100%
of the input reference.

Decrease time of Ramp R2: sets the current decrease time for a variation from 0 to
100% of the input reference.

Min time = 0,001 sec.

Max time = 40,000 sec.

Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

81 320/110 ED

PRE*G

SERIES 11

PRESSURE

p full scale 100%

p nom

CONTROL
PRESSURE
p max
TIME
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5.4 - Version with CAN-Bus interface (version C)

This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth)

The most important characteristics of a CAN - Open connection
are:

- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Function

1 CAN_SHLD monitor

2 CAN +24VDC | BUS + 24 VDC (max 30 mA)

3 CANODC BUS 0 VDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

PRE*G

SERIES 11
[ —— —— = = — ACTIVE
NODE
DIGITAL DRIVE ‘
o
uc

MICROCONTROLLER

Rx Tx

<

L
PN

CAN-TRANSCEIVER

T

|
|
|
|
|
|
|
|
| |
I I S I
CAN_GND CAN_V
CAN_H CAN_L

——

[:] 120 Q BUS_LINE //

|
|
|
|
|
‘ CAN_CONTROLLER
|
|
|
|

N.B. :insert a 120 resistance on pin 4 and pin 5 of the CAN connector when the valve is the closure knot of the CAN network.

6 - INSTALLATION

We recommend to install the PRE*G valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the appropriate drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see
paragraph 8 - 9 - 10). At the end of the operation, make sure of
having correctly replaced the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 320/110 ED

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4.

For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes
a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

Surface finishing
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8 - OVERALL AND MOUNTING DIMENSIONS PRE10G

PRE*G

SERIES 11

M12

Mounting surface: ISO 6264-06-09-*-97

(CETOP 4.4.2-2-R06-350)

Fastening bolts: 4 bolts M12x40
Torque: 69 Nm

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (2) placed at the end of

the solenoid tube.

179

225

80

dimensions in mm

1 | Mounting surface with sealing rings:
2 OR type 123 - 90 shore (17.86 x 2.62)
1 OR type 109 - 90 shore (9.13 x 2.62)
2 | Breather (male hexagonal spanner 4)
3 | Factory set pressure relief valve
4 | Factory sealing setting
(we recommend not unscrewing the nut)
5 | Main connection
6 Electrical connector 7 pin DIN 43563 - IP67
PG11 EX7S/L/10 code 3890000003
(to be ordered separately)
7 CAN-Bus connection (only for version C)
8 Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001
only for version C
(to be ordered separately)

81 320/110 ED
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9 - OVERALL AND MOUNTING DIMENSIONS PRE25G

1 T
T
- _ 1=
I
R

N
~

|
—
91704—

217

dimensions in mm

1 | Mounting surface with sealing rings:

Mounting surface: 1SO 6264-08-13-*-97 2 OR type 3118 - 90 shore (29.82 x 2.62)
(CETOP 4.4.2-2-R08-350) 1 OR type 109 - 90 shore (9.13 x 2.62)

2 | Breather (male hexagonal spanner 4)

3 | Factory set pressure relief valve

4 | Factory sealing setting
(we recommend not unscrewing the nut)

Fastening bolts: 4 bolts M16x50

Main connection
Torque: 170 Nm 5

6 | Electrical connector 7 pin DIN 43563 - IP67
PG11 EX7S/L/10 code 3890000003
(to be ordered separately)

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (2) placed at the end of 7 | CAN-Bus connection (only for version C)
the solenoid tube.

8 Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001
only for version C

(to be ordered separately)
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10 - OVERALL AND MOUNTING DIMENSIONS PRE32G

- ® —

! =
@-f+—4—3-0
1 W\T\ —
i i —
240 1! !
~ =8
4
| | e
|
‘ 80 S | |
IR f T e
] o 3 ol ol
Lo l L { L | L
] \ \ ) \
6~ J—Lzﬁ \—® Fwo

226

152
—=1— 445 #
31.8 12.7 M18

120

32 (max) dimensions in mm

1 | Mounting surface with sealing rings:

2 OR type 4137 - 90 shore (34.52 x 3.53)

Mounting surface: ISO 6264-10-17-*-97 1 OR type 109 - 90 shore (9.13 x 2.62)
(CETOP 4.4.2-2-R10-350)

2 | Breather (male hexagonal spanner 4)

3 | Factory set pressure relief valve

4 | Factory sealing setting

Fastenign bolts: 4 bolts M18x60 (we recommend not unscrewing the nut)

Torque: 235 Nm 5 Main connection

6 Electrical connector 7 pin DIN 43563 - IP67
PG11 EX7S/L/10 code 3890000003
(to be ordered separately)

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (2) placed at the end of 7 | CAN-Bus connection (only for version C)
the solenoid tube.

g | Electrical connector 5 pin M12 - IP67 PG9
EC5S/M12L/10 code 3491001001
only for version C

(to be ordered separately)
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PRE*G

SERIES 11
11 - SUBPLATES (see catalogue 51 000)
PRE10G PRE25G PRE32G
Type PMRQ3-AI4G rear ports PMRQ5-AI5G rear ports PMRQ7-AI7G rear ports
PT port dimesions 1/27 BSP 17 BSP 17 ¥4 BSP
X port dimensions 1/47 BSP 1/47 BSP 1/47 BSP

81 320/110 ED
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DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC 81 330/111 ED
OLEODINAMICA

PRE*J

PILOT OPERATED PRESSURE VALVES
IN CLOSED LOOP

WITH PROPORTIONAL CONTROL
AND INTEGRATED ELECTRONICS
SERIES 11

SUBPLATE MOUNTING

p max 350 bar
Q max (see table of performances)

OPERATING PRINCIPLE

» PRE*J valves are pilot operated pressure relief valves with
integrated electric proportional control and mounting interface
in compliance with ISO 6264 standards (CETOP RP 121H).

» These valves are normally used to control hydraulic circuit
pressure and enable the use of the full flow rate of the pump,
even with settings approaching calibrated values.

(|
‘- » The two-stage design and wide passages ensure reduced
pressure drops thereby improving the system energy

_"_WII - - performance.
ﬁ 4?\_'-’. """ _ |-y . Pressure can be modulated continuously in proportion to the
— reference signal
|
p
» The valve is controlled directly by an integrated digital
E amplifier (see par. 4).
| » They are fitted with a manual pressure relief valve which is
factory set to 15% of the maximum value in the pressure
} o } i control range.

» They are available in three sizes for flow
rates up to 500 I/min and in three pressure

) A ) trol ranges up to 350 bar.

PERFORMANCES (obtained with mineral oil con
with viscosity of 36 cSt at 50°C and digital integrated electronics) PRE10J | PRE25J | PRE32J
Maximum operating pressure: bar 350
Minimum controlled pressure see p-Q diagram
Maximum flow I/min 200 400 500
Step response see paragraph 3

HYDRAULIC SYMBOL
Hysteresis % of p nom <1%
Repeatability % of p nom <+0,5% B
Electrical characteristic see paragraph 4 R H M
Ambient temperature range °C -20/ +50 4 |
Fluid temperature range °C -20/ +80 ( |

> uw
Fluid viscosity range cSt 10 + 400 ! % -
Fluid contamination degree According to ISO 4406:1999 i .
9 class 18/16/13 |
Recommended viscosity cSt 25 1 -
P X T

Mass: kg 5,5 | 6,3 | 8,5

81 330/111 ED 1/12
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1 - IDENTIFICATION CODE

PRE*J

SERIES 11

PR E

11 - K1 /

Pilot operated j

pressure relief
valve

Electric proportional control

Size: 10 =1S0 6264-06 (CETOP R06)—
25 =1S0 6264-08 (CETOP R08)
32 =1S0 6264-10 (CETOP R10)

Integrated electronics for pressure control

Pressure control range:
140 = up to 140 bar
210 = up to 210 bar

350 = up to 350 bar

B = standard version
C = with CAN connection

Main connector 6 pin + PE

Reference signal:
EO = voltage 0/ +10V
E1 = current 4 / 20mA

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions
remain unchanged from 10 to 19)

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

PRESSURE CONTROL p=f (1)

P
[bar] |

140

150

120 v
) Pa

60 ,/
30 e

PRESSURE CONTROL p=f (Q)

pbard A

!

9 10

Rif [V]

PRE10J PRE25] PRE32]
400
PRE*J-350
300
200 PRE*J-210
PRE*J-140
100
0 -
0 100 200 300 400 500
Q [Vmin]

81 330/111 ED

P
lbar] |

350 350

280

210 210

140 —

70 ~

Y

Rif [V]

PRESSURE DROPS Dp = f(Q)

Ap [bar]
10 PRE10J PRE25J PRE32J
//
8
// // /
6 v //
/ -
4
2
0 —
0 100 200 300 400 500

Q [min]
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3 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)

[bgr] i
250

——full scale 210 bar
200 / A W AN N N I SRR full scale 140 bar

150

/i
100 v

50

N

—

t [ms]

NOTE: Response times are obtained by using PRE25J valves with a full scale of 140 and 210 bar.

4 - ELECTRICAL CHARACTERISTICS

4.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see NOTE)

- gains limit (see NOTE)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: these parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software
(see par. 5.3)

The digital driver enables the valve to reach better performances compared to the analogic version, such as:

- reduced hysteresis and improved repeatability

- reduced response times

- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to interface a CAN-Open network

- possibility to perform a diagnostic program by means of the CAN connection

- high immunity to electromagnetic troubles

81 330/111 ED 3/12
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4.2 - Functional block diagram

PRE*J

SERIES 11

= S——
I i ]
tBHHZHZHAH] /@
B ; - p © 1
|
1
A
() O
] = N
1| 1 i
| \ J
X
|
T ‘ T T ‘ T T ‘ T
I ‘ I I ‘ I I ‘ I ! I ‘ I
I I I I I I I I
] | ] I | ] ] | ] ‘ ] | ]
L L L
| | | | | | | | |
1 ) 1 ‘ |
1 | Valve with proportional solenoid 4 Main connector
2 | Electronics envelope 5 Pressure transducer
3 | Digital card
4.3 - Electrical characteristics
NOMINAL VOLTAGE VvV DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER w 50
MAXIMUM CURRENT A 1,88
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) Vv DC 0+ 10 (Impedance Ri > 50K)
CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri =500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4
immunity CEI EN 61000-4-2

According to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC AGENTS :

IP67 (CEI EN 60529 standards)

81 330/111 ED
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5 - OPERATING MODALITIES

PRE*J

SERIES 11

The digital driver of PRE*J valve may be used with different functions and operating modalities, depending on the requested performances.

5.1 - Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analog type
integrated electronics. The valve has only to be connected as indicated below.
This version doesnst allow the setting of the valve parameters, for example the ramps must be performed in the PLC program, as well as the

reference signal limit.

Connection scheme (B version - EQ)

‘F -0 Pin Values Function NOTES
‘ _
\ Al ()
| — - ——<——+— A 24 VDC Voltage From 19 to 35 VDC (ripple max 3 Vpp)(see NOTE 2)
\ \ } }
| B |
} — - } %%—:—:— B oV Power supply (zero) oV
| c | [
} — - } F‘%% C Not used
\ o ! b
il >—<——— | D | 0+10V Input rated command Impedance R; > 50 K
| | | |
E
} — - } %ﬁ% E oV Input rated command
| | [
F
} — 1 - } %—% F o+10V Pressure test point 0 + 100% nominal pressure (see NOTE1)
[
BIS] L .
[ = )—|-— r—— | PE GND Protective ground
L | \_)

NOTE: If only one input signal is present, the pin B (OV power supply) and the pin E (0V reference signal) must be connected through a jumper

and both connected to GND, electric panel side.

5.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in current 4 -
20 mA. With the 4 mA signal the valve is at zero value, while with 20 mA signal the valve is at the maximum setting value.

Connection scheme (B version - E1)

‘F -0 Pin Values Function NOTE
‘ —
\ Al ()
| — - ——<—F—+— A 24 VDC Voltage From 19 to 35 VDC (ripple max 3 Vpp)(see NOTE 2)
| | | |
| B | | |
} — - } %%—:—:— B ov Power supply (zero) oV
| c | [
} I } th—% C Not used
\ o ! b
} — - } %%% D | 4+20mA Input signal Impedance R; = 500
| | | |
E
} — - } %ﬁ% E oV Zero reference -
| | | |
F
} — 1 - } %—% F o+10V Pressure test point 0 + 100% nominal pressure (see NOTE 1)
BS] |
} . - })— -—-—r— | PE GND Protective ground o
L ! \_)
\ T
LL ] T

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm?® for
cables up to 20m and 1,00 mm? for cables up to 40m, for power supply. The signal cables must be 0,50 mm? . A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

NOTE 1: read the test point pin F in relation to pin B (0V)

NOTE 2: Envisage an external fuse on pin A (24V DC) to shield the card. Fuse specifications: 5A/50V fast type.

81 330/111 ED
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5.3 - Version with parameters set by means of CAN connector (version C)

This version allow to set some parameters of the valve connecting a PC to the CAN
connector.

To do this, you have to order the interface device for USB port CANPC-USB/20 (code
3898101002), complete of the configuration software, a communication cable (length
3 mt) and a hardware converter needed to connect the valve to the USB port. The
software is Microsoft XP® compliant.

The parameters that can be set are described below: p full scale 100%

PRESSURE

Nominal pressure
The snominal pressureZ parameter sets the desired nominal pressure in bar, which the p nom
maximum reference value should be corresponding to (10 V or 20 mA).
Default value = 100% of full scale

Range: from 100% to 50% of full scale

CONTROL
PWM Frequency

Sets the PWM frequency, which is the pulsating frequency of the control current. The
PWM decrease improves the valve accuracy, decreasing the regulation stability.
The PWM increase improves the regulation stability, causing a higher hysteresis.
Default value = 300 Hz
Range 50 + 500 Hz
PRESSURE
Ramps
Increase time of Ramp R1: Sets the current increase time for a variation from 0 to 100% p max
of the input reference.
Decrease time of Ramp R2: Sets the current decrease time for a variation from 0 to
100% of the input reference.
Min time = 0,001 sec.
Max time = 40,000 sec.
Default time = 0,001 sec. —

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

81 330/111 ED 6/12
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5.4 - Version with CAN-Bus interface

This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth)

The most important characteristics of a CAN - Open connection
are:

- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Functions

1 CAN_SHLD Monitor

2 CAN +24VDC | BUS + 24 VDC (max 30 mA)

3 CANODC BUS 0 VDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

PRE*J

SERIES 11

[ — — — /™ ™ AcTive
NODE

DIGITAL DRIVE

g

uc
MICROCONTROLLER

Rx Tx
< O
CAN-TRANSCEIVER AN <~ [__
I

|
|
|
|
|
‘ CAN_CONTROLLER
|
|
|
|

|
|
|
|
|
|
|
|
|
|
L L 1
CAN_GND| |CAN_V
CAN_H | |CAN_L

e

[:] 120 Q BUS_LINE /

N.B. :insert a 120 resistance on pin 4 and pin 5 of the CAN connector when the valve is the closure knot of the CAN network.

6 - INSTALLATION

We recommend to install the PRE*J valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the appropriate drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see par.
8 - 9 - 10). At the end of the operation, make sure of having
correctly replaced the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 330/111 ED

7 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4.

For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes
a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

Surface finishing
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8 - OVERALL AND MOUNTING DIMENSIONS PRE10J

£
| [ Il ]
@

286

K 214.7 (max)

M12

dimensions in mm

1 | Mounting surface with sealing rings:
N ) 2 OR type 123 - 90 shore (17.86 x 2.62)
Mounting interface: gg%‘gg‘mﬁéog';gg 350) 1 OR type 109 - 90 shore (9.13 x 2.62)

2 | Breather (male hexagonal spanner 4)

3 | Pressure relief valve (factory set)

4 | Factory sealing setting (we recommend
not unscrewing the nut)

5 | Main connection

6 Electrical connector 7 pin DIN 43563 -
IP67 PG11 EX7S/L/10 code 3890000003
(to be ordered separately)

Fastening bolts: N. 4 bolts M12x40
Torque: 69 Nm 7 CAN-Bus connection (only for version C)

8 | Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001

) . o only for version C
NOTE: at the first start up, or after a long period of no use, it is (to be ordered separately)

necessary to vent the air through the breather (2) placed at the end of
the solenoid tube.

9 | Cable with connectors for pressure
feedback

81 330/111 ED 8/12
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SERIES 11

9 - OVERALL AND MOUNTING DIMENSIONS PRE25J

230

T
| DDA
|
JUElB
ﬁ

27

|
! —
% Fwo;—

66.7 286
55.6 —= 69 217
33.4 4
23.8 1 1.1

dimensions in mm

Mounting surface with sealing rings:

11 20r type 3118 - 90 shore (29.82 x 2.62)
1 OR type 109 - 90 shore (9.13x 2.62)
Mounting interface: ISO 6264-08-13-*-97
(CETOP 4.4.2-2-R08-350) 2 | Breather (male hexagonal spanner 4)

3 | Pressure relief valve (factory set)

4 | Factory sealing setting (we recommend
not unscrewing the nut)

5 Main connection

6 | Electrical connector 7 pin DIN 43563 -
Fastening bolts: N. 4 bolts M16x50 IP67 PG11 EX7S/L/10 code 3890000003

Torque: 170 Nm (to be ordered separately)
7 CAN-Bus connection (only for version C)

g | Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001
only for version C

(to be ordered separately)

NOTE: at the first start up, or after a long period of no use, it

is necessary to vent the air through the breather (2) placed
at the end of the solenoid tube. 9 Cable with connectors for pressure

feedback

81 330/111 ED 9/12
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SERIES 11

10- OVERALL AND MOUNTING DIMENSIONS PRE32J

/—@ i il 1 ;
® S J
1l 1l
O il +L @
240 i i
IS ia) =i
—
g
‘ I
|
‘ 80 | |
B ﬁ e n
| | 3 | 3
L l L i L | L
1 ‘ T T I T
120
88.9 286
~— 762 — — 60 226
—=—1— 445
31.8 12.7
a3 ! P T !
Plx i
82.6 ﬁ -1 -+
| é 7 7}6 |
: - : M18
6.3 07.5 J L 232 (max) dimensions in mm
1 Mounting surface with sealing rings:
2 OR type 4137 - 90 shore (34.52 x 3.53)
Mounting interface: ISO 6264-10-17-*-97 1ORtype 109 -90 shore (9.13x 2.62)
(CETOP 4.4.2-2-R10-350) 2 | Breather (male hexagonal spanner 2)
3 | Pressure relief valve (factory set)
4 | Factory sealing setting (we recommend
not unscrewing the nut)
5 | Main connection
. 6 | Electrical connector 7 pin DIN 43563 -
Fastening bolts: N. 4 bolts M18x60 IP67 PG11 EX7S/L/10 code 3890000003
Torque: 235 Nm (to be ordered separately)
7 CAN-Bus connection (only for version C)
g | Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001
NOTE: at the first start up, or after a long period of no use, it is onI);Jfor vgrsmg c |
necessary to vent the air through the breather (2) placed at the end of (to be ordered separately)
the solenoid tube. g | Cable with connectors for pressure
feedback

81 330/111 ED 10/12
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PRE*J

SERIES 11
11 - SUBPLATES (see catalogue 51 000)
PRE10 PRE25 PRE32
Type PMRQ3-AI4G rear ports PMRQ5-AI5G rear ports PMRQ7-AI7G rear ports
PT port dimensions 1/27 BSP 17 BSP 17 Y4 BSP
X port dimensions 1/47 BSP 1/47 BSP 1/47 BSP

81 330/111 ED

11/12
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SERIES 11

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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OLEODINAMICA

et

MOUNTING INTERFACE

1ISO 4401-03-02-0-05
(CETOP 4.2-4-03-320)

81 500/111 ED

MZE

PILOT OPERATED
PRESSURE REDUCING VALVE
WITH ELECTRIC
PROPORTIONAL CONTROL

SERIES 58
MODULAR VERSION

ISO 4401-03 (CETOP 03)

p max 320 bar
Q max (see table of performances)

OPERATING PRINCIPLE

I ‘ @
R R )

1T

@ 7.5 (max)
24
M5

0.75
1 » MZE valves are 3-way pilot operated pressure reducing
} valves, with electric proportional control, designed as
31.75 modular versions with mounting interface in compliance

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)

Maximum operating pressure:
- P-A-B ports
- T port

bar 320
2

Minimum controlled pressure

see p-Q diagram

Maximum flow in P line
Maximum flow on passing lines
Drain flow

30
I/min 50
04

Step response

see paragraph 5

with ISO 4401 (CETOP RP121H) standards.

» The valves are used to reduce pressure in the secondary
circuit branches thus ensuring stability of controlled
pressure in the event of variations of the flow rate through
the valve.

» Pressure can be modulated continuously in proportion to
the current supplied to the solenoid.

» The valve can be controlled directly by a
current control supply unit or by an
electronic control unit, to exploit valve
performance to the full (see par. 8).

» The valve is available in three different
pressure reduction ranges of up to 230 bar.

» The valve is available only with internal drain
to the T line inside the valve.

Hysteresis (with PWM 200 Hz)

% of p nom <3%

Repeatability

% of p nom

<*1,5%

Electrical characteristic

see paragraph 4

Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to ISO 4406:1999
class 18/16/13

Recommended viscosity

cSt 25

Mass:

kg 1,8

HYDRAULIC SYMBOL

Pl T Al Bt

81 500/111 ED
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1 - IDENTIFICATION CODE

MZE

SERIES 58

58

Size: ISO 4401-03
(CETOP 03)

3-way pressure reducing valve:
Modular version

Electric proportional control

Pressure control range:
3= 5+70bar

4= 8+ 150 bar

5= 10+ 230 bar

L Seal:

omit for mineral oils

V = FPM seals for special fluids

12 = Nominal solenoid voltage 12V DC
24 = Nominal solenoid voltage 24V DC

Series No.
(from 50 to 59 sizes and mounting dimensions
remain unchanged)

2 - CHARACTERISTIC CURVES (measured with viscosity 36 cSt at 50°C)

PRESSURE CONTROL p=f (I)

p
[Bar] A MZES5
250
/V
200
Vi
150 MZE4
// ]
/ /|
100 7
ya | mzEs
- Jy
S
——
0 100 200 300 400 500 600 700 800 850
I [mA]
The curves have been obtained with closed
users (without flow).
PRESSURE DROP p=f(Q)
p
[bar] A
20 7
1/
/
7
/
/7
10 7/
v/ 2
/ //
‘/ //,
0 10 20 30 40 50
Q [I/min]

1. pressure drops P1 P
2. pressure drop in passing lines
(ex. A Al)

81 500/111 ED

PRESSURE VARIATION p=f(Q)

p [bar]
P-T1 | P1-P

320

230
MZE5

150 “-\\
MZE4 | ———t—— |

70
MZE3
20 10 0 10 20 30

Q [I/min]

The curves have been obtained with inlet
pressure 50 bar greater than nominal pressure.
Pressure values in P1 greater than 50 bar
reduce flow values considerably.

214
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3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals.

For fluids HFDR type (phosphate esters) use FPM seals (code V).
For the use of other fluid types such as HFA, HFB, HFC, please
consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

4 - ELECTRICAL CHARACTERISTICS

Proportional solenoid

The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

5 - STEP RESPONSE (with mineral oil with viscosity of 36 cSt at 50°C in

conjunction with the relative electronic control unit)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical step response times measured with
input flow rate of Q = 25 I/min.

6 - INSTALLATION

We recommend to install the MZE valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the apposite drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil
(see par.7). At the end of the operation, make sure of having
screwed correctly the drain screw.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the reduced pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

81 500/111 ED

MZE

SERIES 58
NOMINAL VOLTAGE vV DC 12 24
RESISTANCE (at 20°C) 3.66 16.6
MAXIMUM CURRENT A 19 0.85
DUTY CYCLE 100%

ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE

CLASS OF PROTECTION:

Atmospheric agents (CEI EN 60529) IP 65
REFERENCE
100% 1 %
SIGNAL STEP 0 100% 00 0%
Step response [ms] 100 80

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

Surface finishing
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MZE

SERIES 58
7 - OVERALL AND MOUNTING DIMENSIONS
A A | 4
iDuPLuIMTICHi — = % T
2 sl i = T HF® 0 &
I S | |
|
~— 49 15
815 V\“
7_5\l 14.2 @
77$ 7 5T $
? [ AR A B I:]
46 OO 477<~E!k,7,7
i o ‘¢"p»$ —
80.5 89 75
185.5 w @

NOTE: at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (3) placed at the end of
the solenoid tube.

dimensions in mm

1 | Mounting surface with sealing rings:
4 OR type 2037 - 90 shore (9.25x1.78)

2 Pressure gauge port 1/4Z BSP

3 | Breather (male hexagonal spanner 4)

4 DIN 43650 electric connector
(included in the delivery)

5 | Connector removal space

6 | Coil removal space

8 - ELECTRONIC CONTROL UNITS

EDC-112 for solenoid 24V DC
plug version see cat.89 120
EDC-142 for solenoid 12V DC
EDM-M112 | for solenoid 24V DC DIN EN 50022
. . see cat. 89 250
EDM-M142 | for solenoid 12v DC | il mounting
UEIK-11 for solenoid 24V DC Eurocard type | see cat. 89 300

D

DUPLOMATIC
OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.

20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

81 500/111 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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OLEODINAMICA

MOUNTING INTERFACE

1ISO 4401-03-02-0-05
(CETOP 4.2-4-03-100)

81 510/111 ED

ZDE3

DIRECT OPERATED
PRESSURE REDUCING VALVE
WITH ELECTRIC
PROPORTIONAL CONTROL

31 25.9

‘ J
* 15‘.5 74&

@ 7.5 (max)
24
M5

» ZDE3 valves are direct operated pressure reducing

» The valves are used to reduce pressure in the secondary

» The valve can be controlled directly by a current control

SERIES 30
SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)
p max 100 bar
Q max 15 I/min
OPERATING PRINCIPLE
,,,,,,, T i aurR— | N

T T
A B

valves with electric proportional control, with mounting
interface in compliance with ISO 4401 (CETOP RP121H)
standards.

circuit branches thus ensuring stability of controlled
pressure in the event of variations of the flow rate through
the valve.

supply unit or by means of the relative electronic control
units to exploit valve performance to the

full (see par. 10).

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)
Operating pressure range: bar 30 + 100
Pressure allowed on T port (see par. 6) bar 0+30
Controlled pressure bar 23

HYDRAULIC SYMBOLS

Minimum controlled pressure see p-Q diagram
Maximum flow I/min 15
Step response see paragraph 5 ZDE3-D
Hysteresis (with PWM 200 Hz) % of p nom <4%
Repeatability % of p nom <+1% 3 3
Electrical characteristic see paragraph 4 ’ ‘
Ambient temperature range °C -20/ +50 ZDE3-SB ﬁp ‘ ‘
Fluid temperature range °C -20/+80 ‘ - ‘
P B A T

Fluid viscosity range cSt 10 + 400 3
Fluid contamination degree According to ISO 4406:1999 class 18/16/13 ’
Recommended viscosity cSt 25 ZDE3-SA |
Mass: single solenoiq valve kg 1,6 ‘ L

double solenoid valve 2

81510/111 ED
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D ZDE3

SERIES 30

1 - IDENTIFICATION CODE

Z|DIE|3| - /130 - /

) |_ Manual override
Pressure reducing valve: (see par. 9)

Coil electrical connection:
(see paragraph 7)
K1 = plug for connector type
DIN 43650 (standard)
K7 = plug for connector type
DEUTSCH DTO04-2P male
Solenoids: K12 = plug for M12 connector K1
D = pressure reduction in A and B ports coils and DUAL DIN 43560
SA = pressure reduction in A port (solenoid on side B)
SB = pressure reduction in B port (solenoid on side A)

Electric proportional control

Size ISO 4401-03 (CETOP 03)

D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

Series No.
(from 30 to 39 sizes and mounting dimensions
remain unchanged)

— Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

2 - CHARACTERISTIC CURVES (obtained with ZDE3-D/30N-D24K1 and oil with viscosity 36 ¢St at 50°C)

PRESSURE CONTROL p=f () PRESSURE VARIATION p = f(Q)
bar
p [bar] ‘ p [bar] ‘
25 30
\\
20 // 2 \\\
/ 20 \\\ \\
15 [~
/ 15 \\ I
10 Py ~
~— \
5 A 5 \ I
/ ~— T
/ T —
— —t _—
0 100 200 300 400 500 600 700 800 860 15 10 5 0 5 10 15 20
I [mA AB)=T P= A(B) Q [I/min]
SA and SB versions pressure regulation is less than 0.5 bar. The curves have been obtained with inlet pressure 100 bar.
PRESSURE DROP p = f(Q)
p [bar] ‘ P-A
P-B
50 /
40 /’
30 4 AT
/ B-T
10 // —
///
/ »
0 5 10 15 20 25 30 35 40

Q [I/min]
81 510/111 ED 2/6
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3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
fluid types such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics. The fluid
must be preserved in its physical and chemical characteristics.

4 - ELECTRICAL CHARACTERISTICS
Proportional solenoid

The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

5 - STEP RESPONSE
(with mineral oil with viscosity of 36 cSt at 50°C and with the relative electronic
control unit)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical step response times measured with
input flow rate of Q = 5 I/min and p = 50 bar.

6 - INSTALLATION

The ZDE3* valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the reduced pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 30 bar.

81510/111 ED

ZDE3

SERIES 30
NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) K1 COIL 3.66 17.6
K7 COIL 4 19
MAXIMUM CURRENT A 1.88 0.86

DUTY CYCLE

100%

PWM FREQUENCY

Hz 200 100

ELECTROMAGNETIC COMPATIBILITY

According to

(EMC) 2004/108/CE

PROTECTION FROM:

Atmospheric agents (CEI EN 60529) IP 65

CLASS OF PROTECTION :

Coil insulation (VDE 0580) class H

Impregnation: class F
REFERENCE 0 100% 100 0%
SIGNAL STEP

Step response [ms] 30 30

Surface finishing

0.01/100
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D ZDE3

SERIES 30

7 - ELECTRIC CONNECTIONS

The valve is supplied with connection K1. Alternatively, there are connections K7 and K12 DUAL DIN. DUAL DIN connector allows you to
power two solenoids with connection K1 with a single cable with socket M12.

connection for DIN 43650 connector type connection for DEUTSCH DTO04-2P male
code K1 (standard) connector type
code K7
M3
2 1341
| 5
\ 3
| | o «Ti
el e 1!
! [==] ++ %
|

connection for DUAL DIN 43650 connector type
code K12

P

z@
-

CONNECTOR M12x1 CONNECTION SCHEME

—F

<2
1A
=
1

L, 1 B
SN Wil bty
D T sl

L= '

—<2
|non usaTo |<3 IB

NOT USED
— |
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8 - OVERALL AND MOUNTING DIMENSIONS

ZDE

SERIES

3

30

ZDE3-D

INARR)

Fastening bolts: n° 4 bolts A8.8 M5x30
Torque: 5 Nm

J | \ J
1 1 1 1
o-E T
:|. L | 225
1 | 1 |
/' }
65 71
.jf 207
75
25 11.2
|
| o LT |
C g R E
— RN
B sy e e
— H) —
1 P34 1
1
ZDE3-SA
P
| \ J N
1 1 = 1 I_____ E—
BRI P
225 :|. K
| 1 | 1
} '\
8 65
144 N——

15{@

[ )

ZDE3-SB

— e
—E 1 1 | [N | I_
TA] .
:|. M 225
[N [N |
8
-/} 144
75
dimensions in mm
1 | Mounting surface with sealing rings:
4 OR type 2037 - 90 shore (9.25x1.78)
2 | Locking ring with boot protected manual
override
3 | Coil removal space
4 | DIN 43650 electrical connector
5 Connector removal space

81510/111 ED
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D ZDE3

SERIES 30

9 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

Two different manual override version are available upon request:
- CM version, manual override belt protected

- CS version, with metal ring nut provided with a M4 screw and a blocking locknut to allow the continuous mechanical operations.

A CAUTION!: The manual override use doesn't allow any proportional regulation; indeed using this kind of override, the main
stage spool will open completely and the whole inlet pressure will pass through A or B line.

CM Version CS Version

T

T

—— max stroke 6.4

f 95 f[e——— 972 ——

Code: 3803210003 Code: 3803210004

10- ELECTRONIC CONTROL UNITS
ZDE3-SA*  ZDES3-SB*

EDC-111 for solenoid 24V DC

plug version see cat.89 120
EDC-142 for solenoid 12V DC

EDM-M111 | for solenoid 24V DC DIN EN 50022

EDM-M142 | for solenoid 12v DC | rail mounting

see cat. 89 250

ZDE3-D*

EDM-M211 | for solenoid 24V DC rail mounting

see cat. 89 250
EDM-M242 | for solenoid 12v Dc | DIN EN 50022

11 - SUBPLATES (See catalogue 51 000)

Type PMMD-AI3G with rear ports
Type PMMD-AL3G with side ports
P, T, A, B port threading: 3/8Z BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

81510/111 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 6/6
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DUPLOMATIC 81 520/110 ED
OLEODINAMICA

ZDE3G

DIRECT OPERATED

REDUCING VALVE

WITH PROPORTIONAL CONTROL
AND INTEGRATED ELECTRONICS

SERIES 30
SUBPLATE MOUNTING

ISO 4401-03 (CETOP 03)

p max 100 bar
Q max 15 I/min

SUBPLATE MOUNTING OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350) - 405 =

» The ZDE3G are direct operated pressure valves with
electric proportional control and integrated electronics
and with mounting interface in compliance with 1ISO 4401
(CETOP RP121H) standards.

» The valves are used to reduce pressure in the secondary
circuit branches thus ensuring stability of controlled

PERFORMANCES (obtained with mineral oil with . L
pressure in the event of variations of the flow

viscosity of 36 ¢St at 50°C and with digital integrated electronics)

rate through the valve..
Pressure allowed on P port bar 30 + 100
] » They are controlled directly by an integrated
Pressure allowed on T port (see par. 6) bar 0+30 digital amplifier (see par. 4).
Controlled pressure bar 23
Maximum flow I/min 15
Hysteresis % Q <3 %
Y max HYDRAULIC SYMBOL

Repeatability % Q max <1%
Electrical characteristics see paragraph 4
Ambiente temperature range °C -20/ +50 ZDESG-D
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400
Fluid contamination degree According to 1ISO 4406:1999 class 18/16/13
Recommended viscosity cSt 25 ZDE3G-SB
Mass: single solenoid valve K 1,9

double solenoid valve 9 2,4

81 520/110 ED 1/8
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1 - IDENTIFICATION CODE

ZDE3G

SERIES 30

Z/DE|3

K11 / /

Pressure j

reducing valve

Electric proportional
control

Dimensione 1SO 4401-03 ——
(CETOP 03)

Integrated electronics for open loop —

Solenoids:
D = pressure reduction in A and B ports
SB = pressure reduction in B port (solenoid on side A)

Main connector
6 pin + PE

Reference signal:
EO = voltage 0/ +10 V
E1 =current4 /20 mA

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

— Series No. (the overall and mounting dimensions remain
unchanged from 30 to 39)

B = standard version
C = with CAN connection

|— Manual override
(see par. 9)

2 - CHARACTERISTIC CURVES (obtained with oil with viscosity 36 cSt at 50°C)

Adjustment characteristics depending from solenoid current supply, obtained with inlet pressure = 100 bar.

b [oar] PRESSURE CONTROL p = f (1)

PRESSURE VARIATION p = f(Q)

‘ p [bar] ‘

25 30
\\
20 /,/ 25 \\\
* // \ \
15 P~ ~
10 // ~ \
/ 10 \\ \\
5 P B \
7 5 S~ Iy
/ ~——— !
T —
— —al} T
0 1 2 3 4 5 6 7 8 9 10 15 10 5 0 5 10 15 20
I'[V] AB)=T P= A(B) Q [I/min]
PRESSURE DROP p = f(Q) 3 - STEP RESPONSE
p [bar] ‘ P-A Response times are obtained with an inlet pressure of 100 bar and
P-B a pressure oil volume of 0,5 It. The response time is affected both
50 / by the flow rate and the oil volume in the pipework.
40 /
/ STEP RESPONSE (+10%) [ms]

30 7/ AT 0 100% 100% O

2 A BT 30 20

10 // /

///
/ »
0 5 10 15 20 25 30 35 40
Q [I/min]
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> ZDE3G

SERIES 30
4 - ELECTRICAL CHARACTERISTICS
4.1 - Digital integrated electronics
The proportional valve is controlled by a digital amplifier (driver), The digital driver enables the valve to reach better performance

which incorporates a microprocessor that controls, via software, all compared to the analogic version, such as:

the valve functions, such as: - reduced hysteresis and better repeatability

- continuous converting (0,5 ms) of the voltage reference signal - reduced response times
(EO) or of the current reference signal (E1) in a digital value - linearization of the characteristic curve which is optimised in
- generation of up and down ramps (see NOTE) factory for each valve
- gains limit (see NOTE) - complete interchangeability in case of valve replacement
- compensation of the dead band - possibility to set, via software, the functional parameters
- linearization of the characteristic curve - possibility to interface a CAN-Open network
- regulation of the current to the solenoid - possibility to perform a diagnostic program by means of the CAN
- dynamic regulation of PWM frequency connection
- protection of the solenoid outputs against possible short circuits - high immunity to electromagnetic troubles

NOTE: These parameters can be set through the connection to the
CAN connector, by means of a personal computer and relevant
software (see par. 5.3)

4.2 - Functional block diagram

4@

UP-DOWN

Q
-

—e

®

1 | Valve with proportional solenoids 3 | Digital card
2 | Electronics case 4 | Main connector
4.3 - Electrical characteristics
NOMINAL VOLTAGE V DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER W 50
MAXIMUM CURRENT A 1,88
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) VvV DC +10 (Impedence Ri > 50K)
CURRENT SIGNAL (E1) mA 4 + 20 (Impedence Ri =500 )
ALARMS Overload and electronics overheating
COMMUNICATION Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898
MAIN CONNECTOR 7 - pin MIL-C-5015-G (DIN 43563)
CAN-BUS CONNECTOR M12-1EC 60947-5-2
ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4 According to 2004/108/CE standards
immunity CEI EN 61000-4-2
PROTECTION AGAINST ATMOSPHERIC AGENTS : IP67 (CEI EN 60529 standards)

81 520/110 ED 3/8
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SERIES 30

5 - OPERATING MODALITIES

The digital driver of ZDE3G valve may be used with different functions and operating modalities, depending on the requested performances.

5.1 -Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analogue type
integrated electronics. The valve has only to be connected as indicated below. This version doesnet allow the setting of the valve parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

EO connection scheme (B version - EO)

‘777777‘ _ Pin Values | Function NOTES
\ Al (1
} I —— } F%—:—:i A 24VDC | Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
| B | [
} R } Fﬂ—‘—‘i‘ ‘ B oV Power supply (zero) oV
| c ! | |
_ I N T
} - } b O (o} - Not used -
\ D | } }
} = } " | D +10V Input rated command Impedence R;>50 k (see NOTE 1)
\ \ bl
E |1
} — - } 171 | E oV Input rated command
| | | |
F |
=11 | F +10V | Coil current + 100% Iyyax (se€ NOTE 2)
S] L
} r = }3* - r—I— | PE GND Protective ground -
I | .
\ T
LL _ L

5.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in
current 4 - 20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve performs the configuration P-A and
B-T, while with 4 mA the configuration is P-B and A-T. For *SAZ single solenoid valves, with reference 20 mA to pin D, the vaVe full opening is
P-B and A-T, while with 4 mA the valve is at rest. This configuration may be modified via software.

If the current to solenoid is lower, than the card shows a BREAKDOWN CABLE error. To reset the error switch-off the supply.

E1 connection scheme (B version - E1)

‘F TN Pin Values Function NOTES
‘ —
()
} la } <t A 24 VvDC Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
| | [
| B I | |
| — - %%—:—:— B ov Power supply (zero) ov
\ \
| c | [
i ——— ] c Not used —
| o ! [
= > = | D |4+20mA | Inputsignal Impedence R; = 500
| | [
E
} — - } %%% E ov Zero reference -
| | [
F
et | F +10V | Coil current + 100% lyax (See NOTE 2)
RIS] L
} " - })* -—-r—— | PE GND Protective ground ----
[ \ .
T

Lo

NOTE 1: The input signal is differential type. For double solenoid valves, with positive reference signal connected to pin D, the valve opening is
P - A and B - T. With zero reference signal the valve is in central position. For *SAZ single solenoid valves, with positive rderence to pin D, the
valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug. If only one input signal (single-end) is available, the pin B (OV power

supply) and the pin E (0V reference signal) must be connected through a jumper and both connected to GND, electric panel side.
NOTE 2: read the test point pin F in relation to pin B (0V).
NOTE 3: preview on the Pin A (24 VDC) an external fuse for protecting electronics. Fuse characteristics: 5A/50V type fast.

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm? for
cables up to 20m and 1,00 mm’ for cables up to 40m, for power supply. The signal cables must be 0,50 mm? . A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

81 520/110 ED 4/8
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5.3 - Version with parameters set by means of CAN connector (version C)

ZDE3G

SERIES 30

This version enables the setting of some parameters of the valve, by connecting the CAN connector to a traditional computer.

To do this, it is necessary to order the interface device for USB port CANPC-USB/20, cod. 3898101002, with the relevant configuration
software, the communication cable (L=3 meters) and an hardware converter for connecting the valve to the PC USB port. The software is

Microsoft Windows XP® compliant.

The parameters that can be set are described below:

Maximun current (Gain regulation)

Imax A and Imax B set the maximun current to the solenoid A
corresponding to the positive value of the input reference. This parameter
allows the reduction of the valve flow rate with the maximum reference.
Default value = 100% of full scale

Range: from 100% to 50% of full scale

PWM Frequency
Sets the PWM frequency, which is the pulsating frequency of the control
current. The PWM decrease improves the valve accuracy, decreasing the
regulation stability.

The PWM increase improves the regulation stability, causing a higher
hysteresis.

Default value = 300 Hz

Range 50 + 500 Hz

Ramps
Increase time of Ramp R1 - solenoid A: sets the current increase time for a
variation from 0 to 100% of the input reference from zero to -10V.

Decrease time of Ramp R2 - solenoid A: sets the current decrease time for
a variation from 100 to 0% of the input reference from -10V to zero.

Increase time of Ramp R3 - solenoid B: sets the current increase time for a
variation from 0 to 100% of the input reference from zero to -10V.

Decrease time of Ramp R4 - solenoid B: sets the current decrease time
for a variation from 100 to 0% of the input reference from -10V to zero.
Min time = 0,001 sec

Max time = 40,000 sec

Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

81 520/110 ED
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5.4 - Version with CAN-Bus interface (version C)
This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth).

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme
Pin Values

Function

1 CAN_SHLD Monitor

2 | CAN +24VDC| BUS + 24 VDC (max 30 mA)

3 CANODC BUS 0 VvDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

N.B. Insert a 120 resistance on pin 4 and 5 of the CAN connector
when the valve is the closure knot of the CAN network.

6 - INSTALLATION

The ZDE3G valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the reduced pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 30 bar.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

Surface finishing

[oonmo0]

81 520/110 ED

ZDE3G

SERIES 30
[ —— —— —— T T ACTIVE
NODE
‘ DIGITAL DRIVE ‘
\ @ \
\ \
pc
‘ MICROCONTROLLER ‘
\ \
CAN_CONTROLLER
\ \
‘ Rx Tx ‘
&
CAN-TRANSCEIVER m X7 [__
I
| | |
1 |1

CAN_GND| |CAN_V
CAN_H CAN_L

[:] 120 Q BUS_LINE /

7 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N).

For fluids HFDR type (phosphate esters) use FPM seals (code V).

For the use of other fluid types such as HFA, HFB, HFC, please
consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.
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8 - OVERALL AND MOUNTING DIMENSIONS

ZDE3G

SERIES

30

266

244

200

202

180

136

22,5

Fastening bolts: n° 4 bolts A8.8 M5x30

Torque: 5 Nm

———

ZDE3G-D

ZDE3G-SB

dimensions in mm

1 | Mounting surface with sealing rings:
N. 4 OR type 2037 (9.25x1.78) - 90 Shore

2 | Locking ring with integrated manual
override

3 | Coil removal space

4 Main connection

5 | Electrical connector 7 pin DIN 43563 - IP67
PG11 EX7S/L/10 code 3890000003
(to be ordered separately)

6 | CAN-Bus connection
(only for version C)

7 | Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001

only for version C
(to be ordered separately)

81 520/110 ED
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SERIES 30

9 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

Two different manual override version are available upon request:
- CM version, manual override belt protected

- CS version, with metal ring nut provided with a M4 screw and a blocking locknut to allow the continuous mechanical operations.

CAUTION!: The manual override use doesn't allow any proportional regulation; indeed using this kind of override, the main
stage spool will open completely and the whole inlet pressure will pass through A or B line.

CM Version CS Version

NI

T

—— max stroke 6.4

f 95 f——— 972 ———=

Code: 3803210003 Code: 3803210004

10 - SUBPLATES (See catalogue 51 000)

Type PMMD-AI3G with rear ports
Type PMMD-AL3G with side ports
P, T, A, B port threading: 3/8Z BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

81 520/110 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 8/8



DUPLOMATIC
OLEODINAMICA

DZCE*

#% &&(% % (! ))
*l #%ll#ll%l Il! ll!l%ll
&% &

- "

- % &" (CETOP RO5)
- &'  (CETOP07)

- &'  (CETOP 08)

9 max bar
$ max (see table of performances)

"Bl #% ! #

— The DZCE* are pressure reducing valves with electric
proportional control and mounting interface in compliance
with 1SO 4401 (CETOP RP121H) standards.

— Those valves, besides reducing the pressure from line P to
l - g working line A, allow the flow to return from the line A to the
return line T when a pressure greater than the set value is

generated in the downstream circuit (flow path A): a typical
\ B case of hydraulic counterweight or load balancing.

il
!
TLLLL
.

— The pressure can be modulated continuously in proportion
to the current supplied to the solenoid.

— They can be controlled directly by a current control supply
unit or by means of the electronic control units (par. 12) to

—_ I .
'B’:'ﬂ' ,% exploit valve performance to the full .
L)

— They are available in CETOP P05, ISO 4401-05
(CETOP R05), ISO 4401-07 (CETOP 07) and 1SO 4401-08
(CETOP 08) sizes.

a
— g

_E_"_: i T Ali
il
1 _-l!l—. I
A

Y

— Every size can be supplied with several controlled flow
rates, up to 500 I/min.

#%"% ! & (obtained with mineral oil with viscosity - ) B

of 36 ¢St at 50°C and electronic control cards) - %

Maximum operating pressure bar 350 % (@&, "
Maximum flow I/min 150 | 300 | 500 - -
Step response see paragraph 6

Hysteresis (with PWM 200 Hz) % Of P max < 4% |
Repeatability % of P max <+2%

Electrical characteristic see paragraph 5

Ambient temperature range °C -20/ +60 I

Fluid temperature range °C -20/ +80

Fluid viscosity range cSt 10 + 400 '

Fluid contamination degree According to 1ISO 4406:1999 class 18/16/13

Recommended viscosity cSt 25

Mass kg 7 | 9,2 | 15,3
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% &

 —
= Coil electrical connection:
ré:-ss_ure I for connector type
recucing valve DI$ 43650 (; < 70. :0)
Electric
proportional control Supply voltage:
$ominal size: voltage 12+ DC
CETOP PO5 (! " voltage 24+ DC
% 1SO 4401-05 (CETOP R05) o
ISOM401-07 (CETOP 07) Drainage: interna
ISO 4401-08 (CETOP 08) external
Pressulr (ic;%ngg: range Piloting: internal
1 - 140 bar external
1+ 210 bar
1 + 300 bar
Seals: _ _
Series $. (the overall and mounting ! $ Rseals for mineral oil (; < 70. :0)
dimensions remain unchanged from 10 to 19) ) FPM seals for special fluids
1" " :This version is interchangeable with the model ZCE4 Duplomatic.
% ' %&' (%) & (obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)
3.:../<:44 | =>1;, - .70 - %
(& [ ! " og #% &&(% 964 2%
p [bar] A p [bar] A
350 25

300 \
300 20
250 \
N

200 210 15
150 10
140
100
5 N
-
150 100 50 0 50 100 150 150 125 100 75 50 25 0 25
A>T P> A Q [I/min] A=T P=A Q[lt/min]
3.:./<:44 [ =>1;, -
(& [ [ "o #% &&(% 964 2%
p [bar] A p [bar] “
350 30
300 N\
300 25
250
20 \
200 — L0 . \
150 \
140 10 N
100 \
5 N
50 70 N
L o \\\
300 200 100 0 100 200 300 300 250 200 150 100 50 0 50
A=T P=A Q [Vmin] AsT P> A Q[ltmin]
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% &
3.:../<:44 [=>1; -
(& Loty #% &&(% 964 2%
p [bar] A p [bar] “
350 35
300 300 30 \\
250 25 \
200 210 20 \
NEEN
140 N\
100 10 N
50 70 5
\\
500 400 300 200 100 O 100 200 300 400 500 500 400 300 200 100 o 100
A>T P=>A Q [I/min] A=>T P=A Q/lt/min]
#:1;,=:1/87<859 2 - - % - .70 -
p p
[bar] § lbar] §
150 140 350
/ 300
120 // 280 A
9 / 210 7 210
// | 070 /
60 -~ 140 s
- ; = . /
0 100 200 300 400 500 600 700 80O 860 0 100 200 300 400 500 600 700 800 860
| [mA] I [mA]
o % ( ( &

* se mineral oil-based hydraulic fluids H" or HM type, according to ISO 6743-4. For these fluids, use $ R seals (code $). For fluids HFDR type
(phosphate esters) use FPM seals (code +). For the use of other kinds of fluid such as HFA, HF , HFC, please consult our technical
department. * sing fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.
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# "' @ @% !

DECE*

% &

Plug assembly
+A"+EV. PE
+ ,
T ™ | o | o
crmn o | e | es
#% &&( % & (bar)

Pressure Mi$ MA-
Piloting pressure on - port 30 350
Pressure on T port with interal drain (0] 2
Pressure on T port with external drain O 250

The DZCE* valves are available with piloting and drainage, both internal and external.
We suggest to use the version with external drainage that allows a higher backpressure on the unloading.

- .70 - %

+: M5x6 plug for
external pilot
, 1 M5x6 plug for
external drain

+ M6x8 plug for
external pilot
,  M6x8 plug for
external drain

+: M6x8 plug for
external pilot
, : M6x8 plug for
external drain

"% @ % ' & &

#:898:<B7.5; 8817840

The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which is
designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut.
It can be rotated through 360° depending on installation clearances.

81 600/114 ED

rel ). + DC
% && ! < ? N 3.66 17.6
te (%% ! A 1.88 0.86
', 100%
"% [ "o According to
2004/108/CE
&® @' !
atmospheric agents (CENE$ 60529) IP 65
coil insulation (+DE 0580) class H
Impregnation class F
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& # % &#" ! & (measured with mineral oil with viscosity of
36 cSt at 50°C with the relative electronic control units)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

I & bl

We recommend to install the DZCE* valve either in horizontal
position, or vertical position with the solenoid downward. If the valve
is installed in vertical position and with the solenoid upward, you
must consider possible variations of the minimum controlled
pressure, if compared to what is indicated in paragraph 2.

Ensure that there is no air in the hydraulic circuit. In particulars
applications,it can be necessary to vent the air entrapped in the
solenoid tube, using the special drain screw and then ensure to
screwed it correctly.

Connect the valve T port directly to the tank. Add any backpressure
value detected in the T line to the controlled pressure value.
Maximum admissible backpressure in the T line, under operational
conditions, is 2 bar.

+alves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness eBual to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

81 600/114 ED
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% &

- .70 - %") % ! e 1&" 1 &

dimensions in mm

75

- ®

e———— 1933

ﬂ-’—* 14.3

33 i

29.5 120

Th
|
1
®
_T_

= Q| 48

S AANEREVAAND)
1" atthe first start up, or after a long period of no use, 1 | Mounting surface with sealing rings
it is necessary to vent the air through the breather (4) 2 | DI$ 43650 electrical connector
placed at the end of the solenoid tube. (included in the supply)
- 3 | Connector removal space
+alve fastening: $. 4 bolts SHC M6x35 - ISO 4762
4 reather (Allen key 4)
Tightening torBue: 8 $m (A 8.8 bolts) -
5 | Coil removal space
Thread of mounting holes: M6x10 - -
— 6 | Ad;ustment sealing made in factory.
Sealing rings: Do not unscrew the nut.
$. 5 OR type 2050 (12.42x1.78) - 90 Shore
$. 2 OR type 2037 (9.25x1.78) - 90 Shore 7 | Pressure gauge port 1/4R SP
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% &

- ") % Lo 1&" 1 &

dimensions in mm

75

205.3

|
= |= \
: @—1L
6 %7#777 =
7 T| \@ T
— 201

i 163.2

|
A U M =1 o | ©

o |
22 ,U‘ 23 0 @—/

fe————— 1236 ———=
29.5 144 —— =
203

ra
Py
h

@
e

6
®

I'"*  atthe first start up, or after a long period of no use, it is 1 | Mounting surface with sealing rings
necessary to vent the air through the breather (4) placed at the end > | DI$ 43650 electrical connector
of the solenoid tube. (included in the supply)
Single valve fastening: $. 4 SHC M10x60 bolts - ISO 4762 3 | Connector removal space
$. 2 SHC M6x60 bolts - ISO 4762
4 reather (Allen key 4)
Tightening torBue M10x60: 40 $m (A 8.8 bolts) = | co |
M6x60: 8 $m ( A 8.8 bolts) o removal space

- 6 | Ad;ustment sealing made in factory.
Thread of mounting holes: M6x18 M10x18 Do not unscrew the nut.
Sealing rings: $. 4 OR type 130 (22.22x2.62) - 90 Shore

$. 2 OR type 2043 (10.82x1.78) - 90 Shore 7 | Pressure gauge port 1/4R SP
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% &

- ") % ! NGR 1&" 1 &

dimensions in mm

75 2476
@ ﬂ/\_,_i 150 — o] @ 15$

]
@4

U e
( T - © \

; — [
| [ \
e o
16.5 06
152
(- 45 1876 ——— =
282.5
@/ Tt L\@/ Tat  Ix L\@
| [ | I
46 oF i
115 L————— —|¢——— - ——w}———-l ——
| ! i
| ®
| [ <
1X[ 1Ar/@\ 18] /@
1" " atthe first start up, or after a long period of no use, 1 Mounting surface with sealing rings
it is necessary to vent the air through the breather (4) -
placed at the end of the solenoid tube. 2 D'$ 4365(.) electrical connector
(included in the supply)
- 3 | Connector removal space
+alve fastening: $. 6 SHC M12x60 screws - ISO 4762
- - 4 reather (Allen key 4)
Tightening torBue: 69 $m (A 8.8 bolts) -
5 | Coil removal space
Thread of mounting holes: M12x20 - -
— 6 | Ad;ustment sealing made in factory.
Sealing rings: Do not unscrew the nut.
$. 4 OR type 3118 (29.82x2.62) - 90 Shore
$. 2 OR type 3081 (20.24x2.62) - 90 Shore 7 | Pressure gauge port 1/4R SP
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% &
"t &( % &
- % -
ISO 4401-05-05-0-05 CETOP 4.2-4 P05-350 = 851
(CETOP 4.2-4 R05-350) = 54
—= 508 —=
— 373 =~
— 27—
16.7 16.7 T
- 3.2 32 —=
- g — <
< d 2 @6.3 (max) N $ : "1 / 6.3 (max)
IR R :
I | )
u‘, o ]77 optional Jo © o k x| optional
¥ 2 QRport S Q@ QRport
@11.2 (max) M6
@11.2 (max
y y 08-08-0- 130.2
ISO 4401-07-07-0-05 101.6 '((3:2;13214028_ f_%g_ ??550) - 27—
(CETOP 4.2-4-07-350) = 81—~ : 1008 -
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for solenoid 24+ DC
plug version see cat.89 120
for solenoid 12+ DC
for solenoid 24+ DC
D|$f E$ 50_022 see cat. 89 250
for solenoid 12+ pc | rail mounting
( for solenoid 24+ DC Eurocard type | see cat. 89 300
&( # ' & (see catalogue 51 000)
Model with rear ports PME4-AI5 PMEQ7-Al6 -
Model with side ports PME4-A"5 PMEQ7-A" 6 PME5-A"8
Thread of ports: P-T-A- 3/4R SP 1TR SP 1R SP
- - 1/4R SP 1/4R SP 1/4R SP
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DZCE*G

" (CETOP RO5)
" (CETOP 07)
" (CETOP 08)

# max bar
max (see performance table)

— The DZCE*G are pressure reducing valves with
electric proportional control with integrated
electronics, with mounting interface in compliance
with 1ISO 4401 (CETOP RP121H) standards.

— Those valves, besides reducing the pressure from
line P to working line A, allow the flow to return
from the line A to the return line T when a pressure
greater than the set value is generated in the

downstream circuit (flow path A): a typical case of
hydraulic counterweight or load balancing.

— They are controlled directly by an integrated digital
amplifier (see paragraph 5).

— They are available in CETOP P05, ISO 4401-05
(CETOP RO05), ISO 4401-07 (CETOP 07) and ISO
4401-08 (CETOP 08) sizes. Every size can be
supplied with different controlled flow rates, up to

500 I/min.
(obtained with mineral oil with viscosity of 36 cSt at 50°C) ! !

Max operating pressure bar 350
Maximum flow /min 150 | 300 | 500 | |
Step response see paragraph 4
Hysteresis % Of P oy <2% |
Repeatability % of Py <+2%
Electrical characteristics see paragraph 5
Ambient temperature range °C -20/+60 '
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 + 400 |
Fluid contamination degree According to ISO 4406:1999 class 18/16/13
Recommended viscosity cSt 25
Mass kg 7.3 | 95 | 15,6

81610/114 ID
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MOUNTING INTERFACE

82 200/111 ED

RPCED1

DIRECT OPERATED
FLOW CONTROL VALVE
WITH ELECTRIC

PROPORTIONAL CONTROL

SERIES 52

SUBPLATE MOUNTING
ISO 6263-03 (CETOP 03)

p max 250 bar
Q max (see table of performances)

OPERATING PRINCIPLE

ISO 6263-03-03-*-97
(CETOP 4.5.2-2-03-250)

12.7

@7.5 (max)

M5

NOTE: The RPCED1 mounting interface, with ISO 6263
(CETOP 03) holes, must not have P and T ports or must have
the 0113388 subplate (to be ordered separately)

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)

» The RPCED1 valve is a two-way flow control valve with
pressure and thermal compensation, electric proportional
control, and mounting interface in compliance with 1SO
6263 (CETOP RP 121H) standards.

» It is normally used for flow rate control in hydraulic circuit
branches or for speed control of hydraulic actuators.

» Flow rate can be modulated continuously in proportion to
the current supplied to the solenoid.

Maximum operating pressure

- bar
Minimum p between A and B port

» The valve can be controlled directly by a
250 current control supply unit or by means of
10 the relative electronic control units to exploit

Maximum controlled flow

15-4-8-16-25

valve performance to the full (see par. 10).

Min..controlled flow (for 1 and 4 I/min. reg.) I/min 0,025 . Itis available in five flow rate control ranges
Maximum free-reverse flow 40 up to 25 I/min.
Step response see paragraph 7
Hysteresis (with PWM 100 Hz) % of p nom < 6%

HYDRAULIC SYMBOLS
Repeatability % of p nom <+2,5%

Electrical characteristic

see paragraph 6

Ambient temperature range °C -20/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

4%

Fluid contamination degree

According to 1ISO 4406:1999

class 18/16/13

(class 17/15/12 for flows < 0,5 I/min)

N
P
H-

Recommended viscosity

cSt

25

Mass:

kg

15

82 200/111 ED
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1 - IDENTIFICATION CODE

RPCED1

SERIES 52

R P|C|E

52| -

24| |

Compensated flow :I

control valve

Electric proportional control

Open loop control

Size: 1ISO 6263-03 (CETOP 03)

Maximum controlled flow:
1=1,51/min 8 = 8I/min
4= 4l/min 16 = 16 l/min

25 = 25 I/min

Nominal solenoid voltage 24 V DC

— Series No. (from 50 to 59 sizes and mounting
dimensions remain unchanged)

Built-in check valve

Seal: omit for mineral oils
V = viton for special fluids

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

Typical curves for flow rate A B according to the current supplied to the solenoid for controlled flow rate of: 1- 4 -8 - 16 - 25 I/min.

FLOW CONTROL Q=f(l)

Q [I/min]
10
RPCED1-8

8
6 //
4 // RPCED1-4
5 / //

’// - RPCED1-1

Aé// -—

0 100 200 300 400 500 600 700 800 860

A
[bgr] A

82 200/111 ED

16
14
12
10

N A OO

I [mA]

Q [I/min]
25 ! — RPCED1-25
20
5 //r RPCED1-16
0 /|
//
0 100 200 300 400 500 600 700 800 860 =

PRESSURE DROP p=f(Q)

L~

10

20

30

Pressure drop with free flow B A
through check valve.

40

T

Q [I/min]

I [mA]

214



D RPCED1

SERIES 52

3 - PRESSURE COMPENSATION

The valves are equipped with two restrictors in series. The first one is an opening which can be adjusted by the proportional solenoid; the
second, controlled by the pressure upstream and downstream of the first restrictor ensures constant pressure drop across the adjustable
restrictor. In these conditions, the set flow rate value is maintained constant within a tolerance limit of + 2% of the full scale flow rate for
maximum pressure variation between the valve inlet and outlet chambers.

4 - THERMAL COMPENSATION

Thermal compensation of the valve is obtained by adopting the principle of restricted fluid passage, so that the fluid is not influenced
significantly by variations in oil viscosity.

For controlled flow rates of lower than 0.5 I/min and with a temperature change of 30°C, flow rate varies by approx. 13% of the set value.

For higher flow rates and with the same temperature change the flow rate variation is <4% of the set flow rate.

5-HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

6 - ELECTRICAL CHARACTERISTICS

6.1- Proportional solenoid NOMINAL VOLTAGE V DC 24
The proportional solenoid comprises two parts: tube and coil. RESISTANCE (at 20°C) 176
The tube, screwed to the valve body, contains the armature which MAXIMUM CURRENT A 0.86
is designed to maintain friction to a minimum thereby reducing DUTY CYCLE 100%
hysteresis.

ELECTROMAGNETIC COMPATIBILITY According to
The coil is mounted on the tube secured by means of a lock nut and (EMC) 2004/108/CE
can be rotated through 360° depending on installation clearances.

CLASS OF PROTECTION:

Atmospheric agents (CEI EN 60529) IP 65
7 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 cSt at
50°C and electronic control cards)
Step response is the time taken for the valve to reach 90% of the REFERENCE

0, 0, 0, 0,
set pressure value following a step change of reference signal. SIGNAL STEP 0 100% 100 0% | 2575% | 7525%

Thg table |II.ust.rates typical response times with valve flow rate of 16 Step response [ms] 60 80 50 70
I/min and with input pressure of 100 bar.

8 - INSTALLATION

RPCED1 valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

Surface finishing

82 200/111 ED 3/4
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9 - OVERALL AND MOUNTING DIMENSIONS

RPCED1

SERIES 52

Fastening bolts: 4 bolts M5x70
Torque: 5 Nm

2
62 :]
T+l
69 | 75
142 N

o *[Eh

dimensions in mm

1 | Mounting surface with sealing rings:
2 ORM-0140-20 (14x2)

2 | Coil electrical connector
DIN 43650

3 | Manual emergency control

4 | Coil removal space

5 | Connector removal space

10 - ELECTRONIC CONTROL UNITS

11 - SUBPLATES (see cat. 51 000)

Toe PMRPC1-AI3G ports on rear
P PMRPC1-AL3G side ports

Port dimensions 3/8Z BSP

EDC-112 for solenoid 24V DC plug version see cat.89 120
EDM-M111 | for solenoid 24V DC DIN EN 50.022 see cat. 89 250
rail mounting

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

82 200/111 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 4/4



DUPLOMATIC 82 210/111 ED

OLEODINAMICA

RPCED1-+/T3

THREE-WAY DIRECT OPERATED
FLOW CONTROL VALVE

WITH ELECTRIC
PROPORTIONAL CONTROL

SERIES 52

SUBPLATE MOUNTING
ISO 6263-03 (CETOP 03)

p max 250 bar
Q max (see table of performances)

MOUNTING INTERFACE OPERATING PRINCIPLE

ISO 6263-03-03-%-97 —
(CETOP 4.5.2-3-03-250) J
§ N
il | 1
12.7 — ik = i LD
>t N = e [ )
|
T
3§115.5 ﬁ

T

» RPCED1-*/T3 is a three-way flow control valve,
pressure and temperature compensated with electric
proportional control and mounting interface in
compliance with ISO 6263 (CETOP RP121H)
standards.

@7.5 (max)

» This valve controls the flow to the circuit, by dumping the
exceeding oil flow to the tank.

» Flow rate can be modulated continuously in proportion
to the current supplied to the solenoid.

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)

Maximum operating pressure b 250 » The valve can be controlled directly by a
Minimum p between A and B port ar 8 current control supply unit or by means of

- the relative electronic control units to exploit
Maximum controlied flow I/min 15-4-8-16-25 valve performance to the full (see par. 10).
Min. controlled flow (for 1 and 4 I/min. reg.) 0,025

» Itis available in five flow rate control ranges

Fluid contamination degree

According to 1ISO 4406:1999
class 18/16/13

(class 17/15/12 for flows < 0,5 I/min)

Recommended viscosity

cSt

25

Mass:

kg

15

Step response see paragraph 7 up to 25 l/min.

Hysteresis (PWM 100) % of Q max < 6%

Repeatability % of Q max <+2,5% HYDRAULIC SYMBOLS
Electrical characteristic see paragraph 6 _
Ambient temperature range °C -20/ +50

Fluid temperature range °C -20/ +80 /|>_<"$
Fluid viscosity range cSt 10 + 400 \ﬁ

82 210/111 ED




D RPCED1-*/T3

SERIES 52

1 - IDENTIFICATION CODE

R PIC E D1 - [ T3] /(52| - 24| /
Compensated \:’—l

flow control valve

Seal:
omit for mineral oils
V = FPM seals for special fluids

Electric proportional control

Open loop control Nominal solenoid voltage 24 V DC

Size 1SO 6263 (CETOP 03) L Series No. (from 50 to 59 sizes and mounting
dimensions remain unchanged)

Maximum controlled flow:
1=1,51/min 8 = 8I/min 25 =25 I/min .
4= 4l/min 16 = 16 l/min —— Three-way version

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 ¢St at 50°C)

FLOW CONTROL Q=f(l)

Q [I/min] Q [/min]
10 25 _— RPCED1-25/T3
RPCED1-8/T3
8 20
RPCED1-16/T3
>
6 // 15 //
RPCED1-4/T3 /
4 // ~ 10
2 / // 5 /
2 RPCED1-1/T3 L/
//
fo" - -
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]

Typical curves for flow rate A B according to the current supplied to the solenoid for controlled flow rate of: 1 -4 -8-16 - 25 |/min.

PRESSURE DROP p=f(Q)

Ap [bar]
A
10
/_/
8
6
4 !
0 5 10 15 20 25 30

Q [I/min]

Pressure drop with flow A T through the compensator.

82 210/111 ED 2/4




D RPCED1-*/T3

SERIES 52

3 - PRESSURE COMPENSATION

The valves are equipped with two restrictors. The first is an opening which can be adjusted by the proportional solenoid; the second, controlled
by the pressure upstream and downstream of the first restrictor ensures constant pressure drop across the adjustable restrictor. In these
conditions, the set flow rate value is maintained constant within a tolerance limit of + 2% of the set flow rate for maximum pressure variation
between the valve inlet and outlet chambers.

4 - THERMAL COMPENSATION

Thermal compensation of the valve is obtained by adopting the principle of restricted fluid passage, so that the fluid is not influenced
significantly by variations in oil viscosity.

For controlled flow rates of lower than 0.5 I/min and with a temperature change of 30°C, flow rate varies by approx. 13% of the set value.

For higher flow rates and with the same temperature change the flow rate variation is <4% of the set flow rate.

5- HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.
Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

6 - ELECTRICAL CHARACTERISTICS

6.1 - Proportional solenoid NOMINAL VOLTAGE vV DC o4
The proportional solenoid comprises two parts: tube and coil. RESISTANCE (at 20°C) 176
The tube, screwed to the valve body, contains the armature which MAXIMUM CURRENT A 0.86
is demgned to maintain friction to a minimum thereby reducing DUTY CYCLE 100%
hysteresis.
The coil is mounted on the tube secured by means of a lock nut and ELECTROMAGNETIC COMPATIBILITY According to
can be rotated through 360° depending on installation clearances. (EMC) 2004/108/CE
CLASS OF PROTECTION:
Atmospheric agents (CEI EN 60529) IP 65
7 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 cSt at
50°C and electronic control cards)
Step response is the time taken for the valve to reach 90% of the REFERENCE

0, 0, 0, 0,
set pressure value following a step change of reference signal. SIGNAL STEP 0 100% 100 0% | 2575% | 7525%

The table illustrates typical response times with valve flow rate of 16
I/min and with input pressure of 100 bar.

Step response [ms] 60 80 50 70

8 - INSTALLATION

RPCED1-*/T3 valves can be installed in any position without
impairing correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

Surface finishing

82 210/111 ED 3/4



D RPCED1-*/T3

SERIES 52

9 - OVERALL AND MOUNTING DIMENSIONS

5 s $ @ 325 =

75.5 A*:], | # M I
Il
I
|

\
e G @ ©
o 65 }7 B@
- T T '—@ 405 R @T
r Q‘} &

12.25 L
14.5 31 7.5

82.5 75 @ ~— 46 —=
153.5 N ~— 49

dimensions in mm

WiiN

1 Mounting surface with sealing rings:
3 OR type 2037 (9.25x1.78) - 90 Shore

2 Coil electrical connector DIN 43650

3 Manual emergency control

4 Coil removal space

Fastening bolts: 4 bolts M5x85 5 Connector removal space
Torque: 5 Nm
10 - ELECTRONIC CONTROL UNITS 11 - SUBPLATES (see cat. 51 000)
EDC-112 for solenoid 24V DC plug version see cat.89 120 PMMD-AI3G rear ports with user P
Type plugged
EDM-M111 | for solenoid 24V DC DIN EN 50_022 see cat. 89 250 PMMD-AL3G side ports with user P
rail mounting plugged
Port dimensions 3/8Z BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC

OLEODINAMICA

OPERATING PRINCIPLE

p max 250 bar
Q max 80 I/min

82 220/112 ED

QDE*

DIRECT OPERATED
FLOW CONTROL VALVE WITH
PROPORTIONAL CONTROL AND

COMPENSATION

SERIES

SUBPLATE MOUNTING
ISO 6263-03 (CETOP 03)
ISO 4401-05 (CETOP 05)

10

» The QDE* are a compensated flow control valves with

pressure compensation and proportional electric control,
with mounting surface according to ISO 6263-03 and ISO
4401-05 (CETOP RP121H), supplied with 2 or 3 way
design, depending on the use of port P.

» This valve is used for the regulation of the flow in branches
of a hydraulic circuit or for the speed control of hydraulic
cylinders.

» The flow can modulated continuously in proportion to the
current supplied by the solenoid

» The valve can be controlled directly from a current
controlled power supply or with an integrated electronic,

which allow to fully exploit the performance of the valve.

» QDE* valves are available in two sizes, for 5 flow
adjustment ranges of up to 80 I/min.

PERFORMANCES (obtained with mineral oil of viscosity

36 cSt at 50°C and electronic control card) QDE3 QDES
Maximum operating pressure bar 250 250
Controlled flow (Qg) I/min 14 20 30 40 80
Minimum suggested input flow (Qa) I/min 40 50 40 50 90
Spring setting in pressure compensator bar 4 8 4 8 8 HYDRAULIC SYMBOLS
Minimum pressure drop A > B bar 10 22 10 22 22
Hysteresis % of Q max <6 % <+2% TWO WAYS
Repeatability % of Q max <+15% 2
Electrical characteristics see paragraph 6 a p NC
Fluid temperature range °C -20/ +60 A
Fluid temperature range °C -20/ +80 THREE WAYS
Fluid viscosity range cSt 10 + 400 B
Fluid contamination degree according to 1ISO 4406:1999 class 18/16/13 a p NC
Recommended viscosity cSt 25 A
Mass kg 1,6 4,6

82 220/112 ED
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D QDE*

SERIES 10

1-IDENTIFICATION CODE

Q/DIE|3] - /10 - K1
Direct flow control valve 4‘_'_/ M|anual override

pressure compensated (see par. 12)

Coil electrical connection:
plug for connector type
DIN 43650 (standard)

Electric proportional control

3= Size NGO6 - ISO 6263-03 (CETOP 03)
5 = Size NG10 - ISO 4401-05 (CETOP 05) D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

Controlled flow:

QDE3 QDES5 — Seals:

14 = 14 l/min 80 =80 I/min N = NBR seals (standard)

20 =20 l/min V = FPM seals for special fluids

30 =30 I/min . . .
40 = 40 /min — Series no. (from 10 to 19 sizes and mounting

dimensions remains unchanged)

2 - CONFIGURATIONS AND MOUNTING INTERFACE

The function of two or three ways is obtained realizing the mounting interface according to ISO 6263-03 (CETOP 03) for QDE3 and
ISO 4401-05 (CETOP 05) for QDES, using the port P for three way configuration only. The port T will never be used.

To use the valve in two ways for QDE3 is also possible to interpose a subplate with plug (code 0113388 and 0530384) be ordered separately.

2-WAYS 3-WAYS

~—40.5 — ~— 40.5 —
- 33*‘ ~ 33

L 30.2 — 30.2

31 1—0—

|
|
L

.
W@i

|

I I

} 15.5 !
|

|

-

@7.5 (max)

@4
M5
1SO 6263-03-03-*-97
(CETOP 4.5.2-2-03-250)
54 54
37.3 37.3
16.7 —= 16.7 —=
6.3
r——— + r———
|
- & ¢
214 | 214 | A

—_ T
|
|
|
|

ISO 4401-05-04-0-05 414 (max)
(CETOP 4.5.4-05-250)

211(max)

82 220/112 ED 2/8



D

4 - CHARACTERISTIC CURVES QDES3 (obtained with viscosity of 36 cSt a 50°C)

4.1 - Two ways

QDE*

SERIES 10

Q [V/min] FLOW CONTROL Q = f (command) Q [/min] FLOW CONTROL Q =f (pg)
i i 100% ref
35 40
|~ QDE3-40
30 // 35 / —\ QDE3-40
25 // 30
QDE3-30 25
20 [ ~ QDE3-30
L~ QDE3-20 20
15 T QDE3-20
/
15
10 / // — QDE3-14 QDE3-14
/ = 10 \
5 // 5 ‘
— —
0 100 200 300 400 500 600 700 800 860 0 50 100 150 200 250
|[mA] Do [bar]
Typical flow rate characteristics A B for controlled flow rate: 14 -
20 - 30 - 40 I/min in function of the current supplied to the solenoid
(D24 version, maximum current 860 mA, PWM 100 Hz)
4.2 - Three ways
Q [I/min] Q [I/min]
i FLOW CONTROL Q =f (command) A FLOW CONTROL Q =f (pg) 100% ref
40 [/ QDE3-40 42 —
35 // 36 ™\ | apeso
30 / | QDE3-30 — | \
P 30 —— QDE3-30
25 “
24
20 _L— QDE3-20 \

15 ///' /

-~ 18 — QDE3-20
A QDE3-14 — | \\
10 / /| L 12 QDE3-14
5 A// / 6
_ZZZ
— —
0 100 200 300 400 500 600 700 800 860 0 50 100 150 200 250
I [mA] pg [bar]

Typical flow rate characteristics A B for controlled flow rate: 14 -
20 - 30 - 40 I/min in function of the current supplied to the solenoid
(D24 version, maximum current 860 mA, PWM 100 Hz)

Ap [bar]
‘ PRESSURE DROPS p A P (Qg =0)
15 ]
B 1]
/ AN
9 QDE3-20* Pres;ure d.rops with flow A P.
QDE3-40* Obtained with Qg = 0 (no current)
6
QDE3-14* -
QDE3-30*
3
0 10 20 30 40 50

Q [I/min

82 220/112 ED
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D

QDE*

SERIES 10

4 - CHARACTERISTIC CURVES QDED5 (obtained with viscosity of 36 ¢St a 50°C)
4.1 - Two ways

Q [V/min] FLOW CONTROL Q = f (command) Q [/min] FLOW CONTROL Q =f (pg)

‘ A 100% ref
95 95
//\
//— L —T \

80 / 80 \

60 // 60 \

40 / 40 \

20 / 20 \

0 04 0.8 1.2 1.6 2.0 24 2.8 0 40 80 120 160 200 240 280

I A] pB [bar]
Typical flow rate characteristics A B in function of the current
supplied to the solenoid (D12 version, max current 2.8 A, PWM 100
Hz).
4.2 - Three ways
Q [I/min] Q [I/min]
‘ FLOW CONTROL Q =f (command) ‘ FLOW CONTROL Q =f (pg) 100% ref
bre
90 90
|
80 // 80 \
70 /r 70 \
60 / 60 \
50 / 50 \
40 // 40 \
30 / 30 \
20 /r 20 \
10 / 10 \
o —
0 0.4 0.8 1.2 1.6 2.0 24 2.8 0 40 80 120 160 200 240 280
IA] oB Ibarl
Typical flow rate characteristics A B in function of the current
supplied to the solenoid (D12 version, max current 2.8 A, PWM 100
Hz).
Ap
[bar] PRESSURE DROPS p A P (Qg =0)
15 B
=]
12 t_xj{gljn
OTTA N
9 Pressure drops with flow A P.
Obtained with Qg = 0 (no current)
6
\\_/
3
0 10 20 30 40

82 220/112 ED
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5- HYDRAULIC FLUIDS

QDE*

SERIES 10

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

6 - ELECTRICAL CHARACTERISTIC

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which is
designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

7 - STEP RESPONSE

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control
cards)

Step response is the time taken for the valve to reach 90% of the
set flow value following a step change of reference signal.

The table illustrates typical response times with p = 8 bar.

8 - INSTALLATION

QDE?* valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

82 220/112 ED

NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C)
QDE3 3,66 17,6
QDES5 3,2 8,65
NOMINAL CURRENT
QDE3 A 1,88 0,86
QDES5 2,8 1,6
PWM FREQUENCY
QDES3 Hz 200 100
QDES 100 100
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE
CLASS OF PROTECTION:
atmospheric agents (CEI EN 60529) IP 65
coil insulation (VDE 0580) class H
Impregnation class F

REFERENCE SIGNAL STEP 0 100%

Step response [ms] <70

Surface quality

5/8
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9 - QDE3 OVERALL AND MOUNTING DIMENSIONS

QDE*

SERIES 10

T

144

7.5

T
|
!
|
T
T
21
AsLye
NN
kY
(o]

dimensions in mm

15%@

84.5

Fastening bolts: N. 4 SHC screws ISO 4762 M5x30
Torque: 5 Nm - A8.8 screws

1 | Mounting surface with sealing rings:
N. 4 OR type 2037 (9.25x1.78) - 90 Shore
2 | Standard manual override integrated in the
solenoid tube
3 | Coil removal space
4 | DIN 43650 Electrical coil connector
5 Connector removal space

10 - QDE5 OVERALL AND MOUNTING DIMENSIONS

©

110

=]

72

97

Niss

16.5

219

il

(m

dimensions in mm

15é@

110.3
745 79 - -

70

Fastening bolts: N. 4 SHC screws I1ISO 4762 M6x40
Torque: 8 Nm - A8.8 screws

1 | Mounting surface with sealing rings:
N. 5 OR type 2050 (12.42x1.78) - 90 Shore
2 | Standard manual override integrated in the
solenoid tube
3 | Coil removal space
4 | DIN 43650 Electrical coil connector
5 Connector removal space

82 220/112 ED
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D QDE*

SERIES 10

11 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

On demand, there are three types of manual override:
- CM version, manual override belt protected (available only for QDE3).

- CS version, with metal ring nut provided with a M4 screw and a blocking locknut to allow the continuous mechanical operations (available only
for QDE3).

- CK version, knob. When the set screw is screwed and its point is aligned with the edge of the knob, tighten the knob till it touches the spool:
in this position the override is not engaged and the valve is de-energized. After adjusting the override, tighten the set screw in order to avoid
the knob loosing.

CM Version CS Version

D
(b

corsa max 6.4

95 97.2

Code: 3803210003 Code: 3803210004

CK Version for QDE3 CK Version for QDES5

b

92 4—‘

128
Spanner for set screw: 3 mm. Spanner for set screw : 3 mm.
Code: 3803210005 Code: 3803260003

12 - ELECTRONIC CONTROL UNITS
QDE3

EDC-111 24V DC solenoids

plug version see cat. 89 120
EDC-142 12V DC solenoids

EDM-M111 24V DC solenoids rail mounting

see cat. 89 250
EDM-M142 | 12V DC solenoids | DIN EN 50022

QDES5

EDC-131 24V DC solenoids

plug version see cat. 89 120
EDC-151 12V DC solenoids

EDM-M131 24V DC solenoids rail mounting

see cat. 89 250
EDM-M151 | 12V DC solenoids | D!N EN 50022

82 220/112 ED 7/8



D QDE*

SERIES 10

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢« e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

82 250/110 ED

RPCER1

DIRECT OPERATED
FLOW CONTROL VALVE

WITH ELECTRIC PROPORTIONAL

CONTROL AND POSITION
FEEDBACK

SUBPLATE MOUNTING
ISO 6263-03 (CETOP 03)

p max 250 bar
Q max (see performances table)

OPERATING PRINCIPLE

SERIES 52

1ISO 6263-03-03-0-97
(CETOP 4.5.2-2-03-250)

@7.5 (max)

M5

NOTE: The RPCER1 mounting interface, with holes according to
1ISO 6263-03 (CETOP 03), must not have P and T ports

and UEIK-11RSQ/52-24 electronic card)

PERFORMANCES (obtained with mineral oil with viscosity of 36 ¢St at 50°C

actuators.

» The flow rate can be modulated continuously
in proportion to the reference signal sent to

» RPCER1 is a pressure and temperature compensated
two-way flow control valve, with electric proportional
control and mounting interface in accordance with the ISO
6263 (CETOP RP121H) standards.

» The position feedback of the flow rate controlling throttle
gives regulation conditions featuring highly reduced
hysteresis and high repeatability.

» It is normally used to control the flow rate into an arm of
the hydraulic circuit or the speed of the hydraulic

the electronic control unit.

» Itis available in five flow rate control ranges

up to 25 I/min.

Maximum operating pressure bar 250
Minimum p between A and B port 10
Maximum controlled flow 15-4-8-16 -25
Min. controlled flow (for 1 and 4 I/min. reg.) I/min 0,025
Maximum free-reverse flow 40
Step response see paragraph 7
Hysteresis % of Q max <2,5%
Repeatability % of Q max <+1%
Electrical characteristic see paragraph 6
Ambient temperature range °C -10/+50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to 1ISO 4406:1999
class 18/16/13

(class 17/15/12 for flows < 0,5 I/min)

Recommended viscosity

cSt

25

Mass:

kg

2,2

HYDRAULIC SYMBOLS

4(%

.

82 250/110 ED
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1 - IDENTIFICATION CODE

RPCER1

SERIES 52

RIPC E|R

Compensated \:’—/

flow control valve

Electric proportional control

Position feedback

1ISO 6263 (CETOP 03) size

Maximum controlled flow:

1=1.51/min 16 = 16 I/min
4= 41/min 25 = 251/min
8= 8Il/min

Seal: omit for mineral oils
V = FPM seals for special
fluids

Nominal solenoid voltage 24 V DC

L— Series No. (from 50 to 59 sizes and mounting
dimensions remain unchanged)

Built-in check valve

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C and UEIK-11RSQ/52-24 card)

FLOW CONTROL Q=f (ref)

Q
wmin] |
26

24 RPCER1-25

20

]
i
16
7

Y .
. / // | RPCER1-8
/

7 —
v ]
4 |- |___| RPCER1-4
ééﬁ//‘ RPCER1-1
—
0 20 40 60 80 100

Reference signal [%)]

Typical curves for flow rate A B according to the
reference signal sent to the electronic control unit.

3 - PRESSURE COMPENSATION

The valves are equipped with two restrictors in series. The first is an
opening which can be adjusted by the proportional solenoid; the
second, controlled by the pressure upstream and downstream of
the first restrictor ensures constant pressure drop across the
adjustable restrictor. In these conditions, the set flow rate value is
maintained constant within a tolerance limit of + 2% of the full scale
flow rate for maximum pressure variation between the valve inlet
and outlet chambers.

4 - THERMAL COMPENSATION

Thermal compensation of the valve is obtained by adopting the
principle of restricted fluid passage, so that the fluid is not
influenced significantly by variations in oil viscosity.

For controlled flow rates of lower than 0.5 I/min and with a
temperature change of 30°C, flow rate varies by approx. 13% of the
set value.

For higher flow rates and with the same temperature change the
flow rate variation is <4% of the set flow rate.

82 250/110 ED

RPCER1-16

PRESSURE DROP p=f (Q)

Ap
lbar] |
16

14 /

12

10 V4

N b O ©

—
0 10 20 30 40

Q [I/min]

Pressure drop with free flow B A through check
valve.

5- HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4.

For these fluids, use NBR seals. For fluids HFDR type (phosphate
esters) use FPM seals (code V). For the use of other kinds of fluid
such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics. The fluid
must be preserved in its physical and chemical characteristics.

214
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6 - ELECTRICAL CHARACTERISTICS

6.1 - Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which is
designed to reduce friction to a minimum thereby reducing
hysteresis.

The armature connected to the LVDT transducer core sends the
position status to the electronic control unit.

6.2 - Positional transducer

The feedback control version RPCER1 uses an LVDT type
positional transducer with amplified signal to enable precise control
of the restrictor and the set flow rate, thus improving repeatability
and hysterisis characteristics.

The transducer is fitted coaxially on the proportional solenoid and
the connector features 360° positioning.

Technical specifications and connections are indicated here beside.

The transducer is protected against polarity inversion on the
power line.

7 - STEP RESPONSE (measured with mineral oil with viscosity of 36
¢St at 50°C with UEIK-11RSQ/52-24 electronic control unit)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical response times with valve flow rate of 16
I/min and with input pressure of 100 bar.

8 - INSTALLATION

RPCER1 valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and mounting surface.

82 250/110 ED

RPCER1

SERIES 52
NOMINAL VOLTAGE v DC 24
RESISTANCE (at 20°C) 17.6
MAXIMUM CURRENT A 0.86
DUTY CYCLE 100%

ELECTROMAGNETIC COMPATIBILITY

According to

(EMC) 2004/108/CE
CLASS OF PROTECTION:
Atmospheric agents (CEI EN 60529) IP 65

Position transdu

cer connection

Electronic card
connections
(see par. 10)

pin 1 supply 18 + 36 V pin 8c
pin 2 output2 + 10 V pin 24a
pin 3 ov pin 22c
pin 4 NC NC
referene
notch +1 = =4
=2
) supply output
— 18 + 36V 2+10V
3 = = 3-
3 |
REFERENCE 0 o o 0
SIGNAL STEP 0 100% |100 0% |25100% |100 25%
Step response [ms] 180 150 150 120

Surface finishing

3/4
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9 - OVERALL AND MOUNTING DIMENSIONS

RPCER1

SERIES 52

15

dimensions in mm

$ 325
\
| T
) IV 1]
‘ |
[T i
L l‘l IT -
H -
i7 - g ‘V\Q/P 94 ? y @ &
\li = n 60 59
B [ N === 40.5 1 -
A *1; | g
i {ga T & | A &
9.25 le 7
69 @ 45
7 210 70 ~——" 48
1 | Mounting surface with sealing rings:
2 ORM-0140-20 (14 x 2)
2 | Proportional solenoid
3 | Position transducer
4 DIN 43650 electrical connector for
proportional solenoid
5 | Electrical connector 4 pin M12 -
IP67 PG7 for position transducer
6 | Position transducer removal space
7 | Connector removal space
g | 4 bolts M5 x 65 included in the
supply
Torque: 5 Nm Torque: 5 Nm

10 - ELECTRONIC CONTROL UNIT

11 - SUBPLATES (see cat. 51 000)

UEIK-11RSQ/52-24

Eurocard format

see cat. 89 315

Type

PMRPC1-AI3G rear ports
PMRPC1-AL3G side ports

Port dimensions

3/8Z BSP

D

DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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82 300/110 ED

RPCE2- « two-way
RPCE2-+-T3 three-way

SUBPLATE MOUNTING
ISO 6263-06 (CETOP 06)

p max 250 bar
Q max (see performaces table)

OPERATING PRINCIPLE

RPCE2-+

PILOT OPERATED FLOW
CONTROL VALVE WITH ELECTRIC
PROPORTIONAL CONTROL
SERIES 52

RPCE2-x

RPCE2-70-T3

» RPCE2- =« valves are two-way or three-way flow control valves with
pressure and thermal compensation and electric proportional control with
mounting interface in compliance with 1SO 6263 (CETOP RP 121H)
standards.

» These valves are normally used for flow rate control in hydraulic circuit
branches and for speed control of hydraulic actuators.

» Flow rate can be modulated continuously in proportion to the current
supplied to the solenoid.

» The valve can be controlled directly by a current control supply unit or by
means of the relative electronic control units which enable optimal valve
performance (see par. 12).

» The valves are available in four flow control ranges: three with progressive
gain up to 60 I/min and the fourth with differential gain of 35 I/min.

» TO ensure correct valve operation, maintain a minimum pilot control flow
rate of 2 I/min and minimum pressure of 20 bar.

,» Pilot control can be internal, with intake of oil from line E, or external from
a line with 1/4Z BSP connection on the pilot body.

» Drainage is always external and must be connected directly to the tank
without backpressure by means of subplate connection Y (OR g 35) or by
means of a line (1/4Z BSP coupling) on the pilot body.

» The three-way version RPCE2-70-T3 allows flow control to the circuit by
dumping the exceeding flow to the tank. Maximum pressure in the circuit
is limited by means of a manual adjustment relief valve which operates
on the compensator pilot.

» RPCE2-70-T3 valve is also available in M version, which allows, by
means of an electric control, to unload the total flow with a minimum
pressure drop.

HYDRAULIC SYMBOLS

RPCE2-x RPCE2-70-T3 RPCE2-70-T3M
S
xext fh-a-- o4l Y ext Xext. | | X ext. i |
Y ext. Y ext. | -4
E ) Y U E T X E Y U T X

82 300/110 ED
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1 - IDENTIFICATION CODES

1.1 - Identification code for two-way valve: RPCE2-«

RPCE2-*

SERIES 52

RIPCE|l2 -

/

C

24| |

Compensated :I

flow control valve

Electric proportional
control

ISO 6263-06 (CETOP 06) size

Controlled flow rate:
35=37Il/min 70 =72 I/min
30G = 35 I/min (with differential gain)

Built-in check valve

Seals:

omit for NBR seals for
mineral oil (standard)

V = FPM seals for special
fluids

—Nominal solenoid voltage 24 VDC

— Series No. (from 50 to 59 sizes and
mounting dimensions remain unchanged)

Pilot: omit for internal pilot
E = external pilot

1.2 - Identification code for three-way valve: RPCE2-70-T3

RIPCE|2 -|70

T3

/

/52| -|24| /

T

Compensated
flow control valve

Electric proportional
control

ISO 6263-06 (CETOP 06) size—

Controlled flow rate:
70 = 80 I/min

Three-way version

Seals:

omit for NBR seals for
mineral oil (standard)

V = FPM seals for special
fluids

Nominal solenoid voltage 24 V DC

— Series No. (from 50 to 59 sizes and
mounting dimensions remain unchanged)

— Pilot: omit for internal pilot
E = external pilot

Unloading device:
omit for version without device (standard)
M = version with unloading valve

PERFORMANCES (obtained with mineral oil with viscosity of 36 ¢St at 50°C and relevants electronic control units)

Maximum working pressure 250
Minimum p across E and U ports b 10 NOTE 1: Pilot must be external
Piloting pressures: min ar 20 if the valve is used with line
max 160 (NOTE 1) pressure over 160 bar.

Maximum controlled flow E U (RPCE2- ) 22 -35-40-60
Maximum controlled flow (RPCE2-70-T3) 50 - 60 - 90 )
Minimum controlled flow with P=100 bar (versions 35 and 70) I/min 0,5 NOTE 2: Maximum

(version 30G) 02 recommended flow U E
Maximum free reverse flow U E 60 (NOTE 2) through the check valve

Step response

(only for two-way version).
see paragraph 8

Hysteresis (with PWM 100 Hz)

% of Q max

< 8%

Repeatability

% of Q max

<+3%

Electrical features

see paragraph 7

Ambient temperature range °C -10/ +50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to I1SO 4406:1999 class 18/16/13

Recommended viscosity cSt 25
Mass: RPCE2-+ RPCE2-70-T3 K 7,2
RPCE2-70-T3M 9 9

82 300/110 ED
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D RPCE2-*

SERIES 52

3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

4.1 2-way valve

FLOW CONTROL Q =f(l) PRESSURE DROPS p={(Q)
Q [I/min]
Ap [bar]
A A
75 RPCE2-70 15
70
60 4 12 /
50 / /

/
40 // - RPCE2-35 ? /
e

30 | RPCE2-30G

N /T 6 v

10 / ~
— 0 -
0 100 200 300 400 500 600 700 800 850 0 10 20 30 40 50 60
I [mA] Q [I/min]
Typical flow control curves for flow rate E — U according to the Pressure drops with free flow U — E through check valve.
current supplied to the solenoid.
The RPCE2-G version, featuring differential gain control, is
particularly suitable for ¢FAST-SLOW?Z flow rate control as it ensures
high sensitivity at low flow rates while enabling high flow rates for
rapid actuator movement.
4.2 - 3-way valve
i FLOW CONTROL Q = f(I) PRESSURE DROPS p=f(Q)
Q [/min] Ap [bar]
A

105 10

100

80 _— RPCE2-70-T3 8

v
/ 6
60 7/ P

40 / 4 /
/ _—

20 / 2

/

= 0 >
0 100 200 300 400 500 600 700 800 850 0 25 50 75 100
I [mA] Q [I/min]
Typical flow control curves for flow rate E — T, according to the Pressure dropsE - T
current supplied to the solenoid. Curve obtained with unloading electrical control (RPCE2-70-T3M)

82 300/110 ED 3/6
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5 - PRESSURE COMPENSATION

RPCE2-*

SERIES 52

The valves are equipped with two restrictors. The first is an opening which can be adjusted by the proportional solenoid; the second, controlled
by the pressure upstream and downstream of the first restrictor ensures constant pressure drop across the adjustable restrictor. In these
conditions, the set flow rate value is maintained constant within a tolerance range of +3% of the set flow rate for maximum pressure

variation between the valve inlet and outlet chambers.

6 - THERMAL COMPENSATION

A temperature-sensitive device installed on the flow control element corrects the position and maintains the set flow rate virtually unchanged,

also in the case of fluid viscosity variation.

Flow rate variation remains within 2,5% of the set flow rate, for a fluid temperature variation of 10°C

7 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut and
can be rotated through 360° depending on installation clearances.

8 - STEP RESPONSE (with mineral oil with viscosity of 36 cSt at 50°C
and relevants electronic control units)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table shows typical response times measured with valves «SZ
(40 I/min) and with an input pressure of 100 bar.

9 - INSTALLATION

The RPCE2-x valve, both two-way or three-way versions, can be
installed in any position without impairing correct operation.
Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

10 - ELECTRONIC CONTROL UNITS

NOMINAL VOLTAGE Vv DC 24
RESISTANCE (at 20°C) 16.6
MAXIMUM CURRENT A 0.85

ELECTROMAGNETIC COMPATIBILITY
(EMC)

According to

2004/108 CE
CLASS OF PROTECTION:
Atmospheric agents (CEI EN 60529) IP 65
Coil insulation (VDE 0580) class H
Impregnation class F
REFERENCE o o
SIGNAL STEP 0 100% 100 0%
Step response [ms] 250 120

Surface finishing

EDC-111 for solenoid 24V DC plug version see cat.89 120
EDM-M111 | for solenoid 24V DC DIN EN 50_022 see cat. 89 250
rail mounting

82 300/110 ED
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RPCE2-*

SERIES 52

11 - OVERALL AND MOUNTING DIMENSIONS THREE-WAY VALVES RPCE2-70-T3 and RPCE2-70-T3M

@  *1®

114

é:jhf*:""f*@:f’:"j
S L h—0
(G B o
45Max ==
176 180
— 100
95
95

167

Fastening bolts: 4 bolts M8x75
Torque: 20 Nm

MOUNTING SURFACE:

ISO 6263-06-07-*-97 (CETOP 4.5.2-3-06-250)

79,4

= 76,2 —=
l=— 57 —=f

—— 38

dimensions

@14 (max)

@35 (O-Ring dimension
Y port subplate drain)

in mm

Mounting surface with sealing rings:
3 OR type 119 (15.08x2.62)

1 OR type 2125 (31.47x1.78)

1 OR type 109 (19.13x2.62)

External pilot port X: 1/4Z BSP

w

Drain port Y: 1/4Z BSP
if mounting interface port is not used

DIN 43650 electric connector

Connector removal space

Coil removal space

Breather (male hexagonal spanner 4)

(N[O |O0 | >

Pressure relief valve

- adjustment screw: square spanner 6

- pressure adjustment range up to 210 bar
- default setting: minimum

Locking nut: spanner 13

10

Unloading solenoid valve type DS3-TB
(only for version RPCE2 -+-T3M)

- solenoid valve OFF = flow unloading at
minimum pressure

- solenoid valve ON = unloading pressure
controlled by pressure relief valve 8

@11 (max)

82 300/110 ED
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12 - OVERALL AND MOUNTING DIMENSION TWO-WAY VALVE RPCE2-*

RPCE2-*

SERIES 52

75i@

MOUNTING SURFACE:

@35 (O-Ring dimension

ISO 6263-06-05-*-97 (CETOP 4.5.2-2-06-250)

777

| |
| |
| . |
v — o
X @ 170 6147 (max) — N B\Z/L@ | | 82.6
~- ‘ 52.4
@ : 445
| | @75 /'? (% } 23.8
103 © i
1.1
M8 os
|
—= 38 —=—
\
D 54—
o - 762 —=
105 ~— 704 —=|

Y port subplate drain) /
[ @11 (max) u

dimensions in mm

Mounting surface with sealing rings:
2 OR type 119 (15.08x2.62)
1 OR type 2125 (31.47x1.78)

External pilot port X: 1/4Z BSP

Drain port Y: 1/4Z BSP
if mounting interface port is not used

DIN 43650 electric connector

Connector removal space

Coil removal space

1
s | o | 2
& 1 3
-4 104
Nk 95 :
° :
7
9.5

Breather (male hexagonal spanner 4)

Fastening bolts: 4 bolts M8x60
Torque: 20 Nm

13 - SUBPLATES (see catalogue 51 000)

The valve must have the Y drain with external pipe when using the subplates listed below.

RPCE2-+ two way version

RPCE2-+-T3 three way version

X port threading

Type PMRPC2-AI4G rear ports PMRPCQ2-AI4G rear ports
E, U, T ports threading 1/27Z BSP 1/27Z BSP
- 1/4Z BSP

D

Tel. +39 0331.895.111
Fax +39 0331.895.339

DUPLOMATIC
OLEODINAMICA

DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) « Via M. Re Depaolini 24

www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

82 300/110 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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OLEODINAMICA

82 450/110 ED

RPCE3-+

PILOT OPERATED FLOW
CONTROL VALVE WITH ELECTRIC
PROPORTIONAL CONTROL

SERIES 52
RPCE3- « two-way

RPCE3-100-T3 three-way

SUBPLATE MOUNTING
ISO 6263-07 (CETOP 07)

p max 250 bar

OPERATING PRINCIPLE

Q max (see performances table)

RPCE3-*

RPCE3-100-T3

» RPCE3- * valves are two-way or three-way "ow control valves with
pressure and thermal compensation and electric proportional control with
mounting interface in compliance with ISO 6263 (CETOP RP 121H)
standards.

» These valves are normally used for "ow rate control in hydraulic circuit
branches and for speed control of hydraulic actuators.

» Flow rate can be modulated continuously in proportion to the current
supplied to the solenoid.

» The valve can be controlled directly by a current control supply unit or by
means of the relative electronic control units which enable optimal valve
performance (see paragraph 12).

» The valves are available in two "ow control ranges of 100 I/min, with
progressive gain or with differential gain.

» TO ensure correct valve operation, maintain a minimum pilot control "ow
rate of 2 I/min and minimum pressure of 20 bar.

,» Pilot control can be internal, with intake of oil from line E, or external from a
line with 1/4Z BSP connection on the pilot body.

» Drainage is always external and must be connected directly to the tank
without backpressure by means of subplate connection Y (OR @32) or by
means of a line (1/4Z BSP coupling) on the pilot body.

» The three-way version RPCE3-100-T3 allows "ow control to the circuit by
dumping the exceeding "ow to the tank. Maximum pressure in the circuit is
limited by means of a manual adjustment relief valve which operates on
the compensator pilot.

» RPCE3-100-T3 valve is also available in /M version, which allows, by
means of an electric control, to unload the total "ow with a minimum
pressure drop.

HYDRAULIC SYMBOLS

RPCE3-*

RPCE3-100-T3 RPCE3-100-T3M

|
Xext Hwﬂﬁgﬂwwu Y ext Xext i 1
! Y ext. i+

Xext. i+ -
Y ext. |

82 450/110 ED
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1 - IDENTIFICATION CODES

1.1 - Identification code for two-way valve: RPCE3-«

RPCE3-*

SERIES 52

RIPICE 3]|-

Cl/

24 |

Compensated :I

"ow control valve

Electric
proportional control

ISO 6263-07 (CETOP 07) size

Controlled "ow rate:
100 = 100 I/min
100G = 100 I/min (with differential gain)

Built-in check valve

Seals:

omit for NBR seals for
mineral oil (standard)

V = FPM seals for special
fluids

— Nominal solenoid voltage 24V DC

— Series No. (from 50 to 59 sizes and
mounting dimensions remain unchanged)

Pilot: omit for internal pilot
E = external pilot

1.2 - Identification code for three-way valve: RPCE3-100-T3

R|P|C/ E|3]-[100

13

/

/152 - (24| /

T

Compensated
"ow control valve

Electric proportional
control

ISO 6263-07 (CETOP 07) size -

Controlled "ow rate:
100 =100 I/min

Three-way version

Seals:

omit for NBR seals for
mineral oil (standard)

V = FPM seals for special
fluids

Nominal solenoid voltage 24 V DC

- Series No. (from 50 to 59 sizes and
mounting dimensions remain unchanged)

— Pilot: omit for internal pilot
E = external pilot

Unloading device:
Omit for version without device (standard)
M = version with unloading valve

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C and the related electronic control units)

Maximum working pressure 250 NOTE 1: Pilot must be external if
Minimum p across E and U ports bar 10 the valve id used with line
Piloting pressures: min 20 pressure over 160 bar.
max 160 (NOTE 1)
Maximum controlled flow E U (RPCE3- *) 100
Minimum controlled flow with P=100 bar (version 100) Vmin 15 NOTE 2: Maximum recommended
(version 100G) 05 "ow UE through the check valve
Maximum free reverse flow U E 150 (NOTE 2) (only for two-way version)
Step response see paragraph 8
Hysteresis (with PWM 100 Hz) % of Q max < 8%
Repeatability % of Q max < +3%
Electrical features see paragraph 7
Ambient temperature range °C -10/+50
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to ISO 4406:1999 class 18/16/13

Recommended viscosity cSt 25
Mass: RPCE3-+ RPCE3-100-T3 K 10,8
RPCE3-100-T3M g 12,6

82 450/110 ED
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3 - HYDRAULIC FLUIDS

RPCE3-*

SERIES 52

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

4 - CHARACTERISTIC CURVES (measured with vis
4.1 2-way valve

cosity of 36 cSt at 50°C)

Q [I/min] FLOW CONTROL Q = f(1) PRESSURE DROPS p=f(Q)
110

o0 Appa) |

pZi
/ 12
80
RPCE3-100 47 /
7y
60 A /
/
40 [/ RPCE3-100G 6
7/
7Y r
20 7/
//
/’/ 0 ——
— —
0 100 200 300 400 500 600 700 800 850 0 50 100 150
Q [I/min]

Typical "ow control curves for "ow rate E U , according to the Pressure drops with free "ow U E through the check valve

current supplied to the solenoid.
The RPCE3-100G version, featuring differential gain ¢

ontrol, is

particularly suitable for «¢FAST-SLOW?Z "ow rate control as it
ensures high sensitivity at low "ow rates while enabling high "ow

rates for rapid actuator movement.

4.1 3-way valve
FLOW CONTROL Q = f(l)

PRESSURE DROPS p= f(Q)

Q [I/min]
‘ Ap [bar]
A
110 ] RPCE3-100-T3 12
100
//
80 10 /
60 /
8 /
40 // /
/ 6
20 /
A
= 4 >
0 100 200 300 400 500 600 700 800 850 0 50 100 150 200
I [mA] Q [I/min]
Typical "ow control curves for "ow rate E U , according to the Pressure drops E T (only for three-way versions)

current supplied to the solenoid.

82 450/110 ED

Curve obtained with unloading electrical control (RPCE3-100-T3M)
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SERIES 52

5 - PRESSURE COMPENSATION

The valves are equipped with two restrictors. The “rst is an opening which can be adjusted by the proportional solenoid; the se cond, controlled
by the pressure upstream and downstream of the “rst restrictor ensures constant pressure drop across the adjustable restrictor. In these
conditions, the set "ow rate value is maintained constant within a tolerance range of +3% of the set "ow rate for maximum pres sure variation
between the valve inlet and outlet chambers.

6 - THERMAL COMPENSATION
A temperature-sensitive device installed on the "ow control element corrects the position and maintains the set "ow rate virtua lly unchanged,

also in the case of "uid viscosity variation.
Flow rate variation remains within 2,5% of the set "ow rate, for a "uid temperature variation of 10°C.

7 - ELECTRICAL CHARACTERISTICS

Proportional solenoid

NOMINAL VOLTAGE VvV DC 24

The proportional solenoid comprises two parts: tube and coil. RESISTANCE (at 20°C) 16.6
. . A .

The tube, screwed to the valve body, contains the armature which MAXIMUM CURRENT 0.85
is designed to maintain friction to a minimum thereby reducing ELECTROMAGNETIC COMPATIBILITY According to
hysteresis. (EMC) 2004/108/CE
The coil is mounted on the tube secured by means of a lock nut and CLASS OF PROTECTION:
can be rotated through 360° depending on installation clearances. Atmospheric agents (CEI EN 60529) IP 65

8 - STEP RESPONSE (with mineral oil with viscosity of 36 cSt at 50°C

with the related electronic control units)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal. REFERENCE | o 000 | 1000 0
The table shows typical response times measured with valves «SZ SIGNAL STEP
(150 I/min) and with an input pressure of 100 bar.

Step response

250 120
[ms]

9 - INSTALLATION

The RPCE3 valve, both two-way or three-way versions, can be
installed in any position without impairing correct operation.
Ensure that there is no air in the hydraulic circuit.

Surface “nishing

Valves are “xed by means of screws or tie rods on a "at surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed "uid
can easily leak between the valve and support surface.

10 - ELECTRONIC CONTROL UNITS

EDC-111 | for solenoid 24V DC plug version see cat.89 120
EDM-M111 | for solenoid 24V DC DlN EN 50_022 see cat. 89 250
rail mounting

82 450/110 ED 4/6
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SERIES 52

11 - OVERALL AND MOUNTING DIMENSIONS THREE-WAY VALVES RPCE3-100-T3 and RPCE3-100-T3M

@#ii— @>\ 75%@

I ] MOUNTING SURFACE: ISO 6263-07-11-*-97
(CETOP 4.5.2-3-07-250)

|
J 4 102.3
LY ~—— 1015 —~
X ¢ - 775 —~
;Q i 200
@ |10 Lo

20*

R B 133 0.8 ==
Tﬁ | | 13
| ¢ |

57 \ f ' @ @%

| —t | [ mer— e 7O (o
86.5¢ 6| 4 | cT—on

| * i P 3

101.5‘L J i

45Max. 123 !

@32 (O-Ring dimension @17.5 (max)

Pr—@ Y port subplate drain) @8 (max)
p

NOTE = The dimension with the asterisk * are slightly
different from ISO (CETOP) standards.
174 178
dimensions in mm
123 1 Mounting surface with sealing rings:
N. 3 OR type 3106 (26.65x2.62)
N. 1 OR type 2112 (28.30x1.78)
10.7 N. 1 OR type 3050 (12.37x2.62)
2 | External pilot port X: 1/4Z BSP
3 Drain port Y: 1/4Z BSP if mounting interface port is
10.7 not used
175 4 | DIN 43650 electric connector
5 | Connector removal space
6 | Coil removal space
7 Breather (hexagonal male spanner 4)
8 | Pressure relief valve
- adjustment screw: square spanner 6
- pressure adjustment range up to 210 bar
- default setting: minimum
9 Locking nut: spanner 13
10 | Unloading solenoid valve type DS3-TB
Fastening bolts: 4 bolts M10x90 (only for version RPCE3 -*-T3M)
Torque: 40 Nm - solenoid valve OFF = flow unloading at
minimum pressure
- solenoid valve ON = unloading pressure
controlled by pressure relief valve 8

82 450/110 ED 5/6
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SERIES 52

10 - OVERALL AND MOUNTING DIMENSIONS TWO-WAY VALVE RPCE3

MOUNTING SURFACE: ISO 6263-07-09-*-97
(CETOP 4.5.2-2-07-250)
5= ®

® Q
| 102.3
Hﬂ 101.5
‘ ! 75
@ |
] 50.8
|
2 ﬁ* | 20
I
® ‘F@Y 08 —==-
x
;@ ‘ 200 | 1
O \ ‘ \
! T 28.6
‘ 133 58.7 +
‘ 87 ‘i
‘ 101.5
|
|
123 @23 (max)
@32 (O-Ring dimension
Y port subplate drain)
’._=—
O | O
i dimensions in mm
@D o @ . —
1 Mounting surface with sealing rings:
— - 127 N. 2 OR type 3106 (26.65x2.62)
N. 1 OR type 2112 (28.30x1.78
l @ yp ( )
A_@M% 10.7 2 | External pilot port X: 1/4Z BSP
A5 {B 3 | Drain port Y: 1/4Z BSP
if mounting interface port is not used
10.7 4 DIN 43650 electric connector
. 5 | Connector removal space
Fastening bolts: 4 bolts M10x90
Torque: 40 Nm 6 | Coil removal space
7 Breather (hexagonal male spanner 4)

13 - SUBPLATES (see catalogue 51 000)

The valve must have the Y drain with external pipe when using the subplates listed below.

RPCE3-+ two way version RPCE3-+-T3 three way version
Type PMRPC3-AI6G rear ports PMRPCQ3-AI6G rear ports
E, U, T ports threading 17 BSP 17 BSP
X port threading - 1/47 BSP

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MlI) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC 83 210/112 ED
OLEODINAMICA

DSE3

DIRECTIONAL VALVE
WITH PROPORTIONAL CONTROL

SERIES 11
SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)
p max 350 bar
Q max 40 I/min
MOUNTING INTERFACE OPERATING PRINCIPLE
ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350) H: Wi
= —
™ - | Y L)
12.7 - ' ; ' ()
5.1 =l

» The DSES3 valve is a directly operated directional
control valve with electric proportional control and
with ports, in compliance with ISO 4401 standards
(CETOP RP 121H).

% . ‘
31 259 }

@7.5 (max)
a4

» It is used for directional and speed control of
hydraulic actuators.

M5 . Valve opening and hence flow rate can be modulated
continuously in proportion to the current supplied to
the solenoid.

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C » The valve can be controlled directly by a current
and with the relative electronic control units) control supply unit or by means of the
- ] relative electronic control units to exploit
Max operating pressure: valve performance to the full (see
P -A-B ports bar 350 paragraph 10).
T port 210
» Also available with manual lever override.
Maximum flow with p 10 bar P-T I/min 1,3-4-8-16-26
Step response see chapter 6
HYDRAULIC SYMBOLS (typical
Hysteresis (with PWM 200 Hz) % Q max <6% (typ )
Repeatability % Q max <+15% DSE3-C*
Electrical characteristics see chapter 5 A B
Ambient temperature range °C -20/ +60 WW
Fluid temperature range °C -20/+80 a P T b
Fluid viscosity range cSt 10 + 400
- — - DSE3-A*
Fluid contamination degree According to ISO 4406:1999 class 18/16/13 A B
Recommended viscosity cSt 25
Mass: single solenoid valve K 1,6
double solenoid valve 9 2,0

83 210/112 ED 1/8



D DSE3

SERIES 11

1 - IDENTIFICATION CODE

D SIE|3] - /11 - /
Directly operatedj_,

directional control valve

Manual override

Electric proportional control (see par. 9)

Size 1ISO 4401-03 (CETOP 03)
Coil electrical connection:

Spool type: _
1 g o connectr e
A = open centers

K7 = plug for connector type
Sp00| nominal flow DEUTSCH DT04-2P male

(see table 2)

Solenoid position (omit for configuration with two solenoids): —
SA =1 solenoid on side A

SB = 1 solenoid on side B D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

NOTE:The valve is supplied with standard surface treatment of - ﬁefllfl:BR seals for mineral oil (standard)
Erhoesrp:itfl:::r;gﬁk)nliastr:‘I;SOn request we can supply these valves with V = FPM seals for special fluids

Add suffix / W * at the end of the code. — Series No.

W4 = gas nitriding and oxidation process black colour (from 10 to 19 sizes and mounting dimensions
remain unchanged)

2 - CONFIGURATIONS

Valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, nominal flow rate.

2 solenoids configuration: *SAZ configuration: 1 solenoid on side A. *SBZ configuration: 1 solenoid on side B.
3 positions with spring centering 2 positions (central + external) with 2 positions (central + external) with
spring centering spring centering
A B A B A B
b >§ I T Y h >§ T T T 4
I T | c x| I Tl Clx|sA T | Cx|sB
a P T b } a P T | P T b |
[ \ [
\ [ [
A B } A B I A B I
[ [
W >ﬂ >L;( [ b >§ >L;( [ J\(_){( q [
| T Y] A E‘@ | T A %] SA T | A *]sB
a P T b \ a P T } P T b }
! | |
‘ | |
! | |
L - S
[
\
* Controlled flow with p10 bar P-T
01 1,3 I/min (NOTE)
04 4 1/min
08 8 I/min
16 16 l/min
16/08 16 (P-A) / 08 (B-T) l/min
26 26 |/min
26/13 26 (P-A) / 13 (B-T) l/min

NOTE: the 01 spool is available in version C
(closed center) only.
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D DSE3

SERIES 11

3 - CHARACTERISTIC CURVES (values measured with viscosity of 36 cSt at 50°C with valves connected to the relative electronic control units)

~ —=

Typical constant flow rate control curves at p according to current supply to solenoid A B A B

(D24 version, maximum current 860 mA), measured for the various spool types available.
The reference p values are measured between ports P and T on the valve.

Pl T Pl T
SPOOL TYPE C01
Q [I/min] Q [I/min]
i A P-T [bar] “ % I max
8 ‘ 8
7 ‘ 7
] AB 4210 . | 100
L
: 5 e
5 /‘ =
| 80
4 i y 70 4 T T ] 70
7y 7~ > /’ —
5 A ;j / 5 //,// // //’
30 — f— 60
2 /ﬁ//l// 2 /,/// —
. A,/, | ——10 ; /'4/ 5
L
- 40
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
I [mA] A P-T [bar]
SPOOL TYPE C04
Q [I/min] Q [Vmin]
“ AP-T [bar] “ % | max
15 15
‘ - 210 100
140 I —
A B |t I 90
// 70 ; LT
10 - 10 — 80
5 / / //
/ L~ 30 L~ 70
. / é / ] [ .
10 [ —
— p"
g/ ol - 50
L I 40
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
I [mA] AP-T [bar]
SPOOL TYPE C08
Q [Umin] Q [Vmin]
“ AP-Tbar] “ % I max
25 25
‘ 210
20 AB / 140 20 100
/ 70 //
- 90
15 P T 15 8
L~ 30 / //
10 // 10 // 7
10 L~ 60
5
L~ 5 50
40
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
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D DSE3

SERIES 11
SPOOL TYPE C16
Q [/min] Q [Vmin]
A P-T [bar]
“ 70 - 140 “ % | max
30 35
‘ // 30
B / / 210 25 4 \\\
20 7 T~ ~—
PT / / — 10 20 / ™ 100
15 7 Y= ~——
— — 80
10 / / T ——
10 '/ — 70
60
5 “ 5 50
40
o — -
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1[mA] A P-T [bar]
SPOOL TYPE C26
Q [/min] Q [Vmin]
“ AP-T [bar] “ % | max
35 ‘ 45
30 30 40 /7
A B — 70 N
/y 35 ~
% B — 10 30 S ~
140 Y i
20 PT A 210 25 — S~ ™~ 100
o~ \
/ —
15 20 ~——— 90
15 Pt e 80
———
10 70
10 60
5 5 50
40
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
SPOOL TYPE A04
Q [Vmin] Q [I/min]
A AP-T [bar] i % I max
15 210 15 100
‘ / 40 L — 9
A B / 20 /;/ 80
0 J/ 10 )
P T /7 Ve 30 /// [ 70
L=
/ / 10 / / ] 60
5 A// 5 y —
/ ~ L~ %0
o
L~ 40
el
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
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D DSE3

SERIES 11
SPOOL TYPE A08
Q [Umin] Q [Vmin]
“ A P-T [bar] “ % | max
20 140 25 100
‘ = 210 //
// 90
A B / 70 20 —
15 77 // 80
PT / / 30 15 // 70
pe""
10 / /] /1 /
L L~ 60
/ ? 10 10 e
5 I é T L~ 50
/; 5 W/ 40
"
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
SPOOL TYPE A16
Q [Vmin] Q [V/min]
“ A P-T [bar] “ % | max
35 35
| 148 —— o
30 N / 30
25 Ok / 30 25 el %
/ 720 (/) ——— 80
20 PT v // 20 //
/ L— 10 ~— 70
15 | et 15
L~ L~ 60
10 10 |#LA 50
-
5 5 40
pd _ _
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
SPOOL TYPE A26
Q [I/min] Q [V/min]
| A P-T [bar] | % 1 max
45 30 50
40 l / 45 N
35 AB / 40 PN
se e I 7 70 \\\
30 / / 140 35 / TN
25 PT / /F 10 20 /“\ \\\‘ 100
gl 25 LA ™
20 4 90
20 80
15 =
ity V4 70
10 10 60
5 5 50
— 40
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
I [mA] Ap [bar]
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D DSE3

SERIES 11

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids like HL or HM type, according to ISO 6743-4. With this kind of fluids, use NBR seals type (code N). For
HFDR fluids type (phosphate esters) use FPM seals (code V). For use with other kind of fluids such as HFA, HFB, HFC please consult our
technical department.

Operation with fluid temperature exceeding 80°C causes premature deterioration of the quality of the fluid and seals. The physical and
chemical properties of the fluid must be maintained.

5 - ELECTRICAL CHARACTERISTICS

Proportional solenoid

The proportional solenoid comprises two parts: tube and coil. NOMINAL VOLTAGE VvV DC 12 24
The tupe, screwed .to the vgl\{e body, co.nt.ams the armature wh.|ch RESISTANCE (at 20°C) K1 COIL 3.66 176
is demgned to maintain friction to a minimum thereby reducing K7 COIL 4 19
hysteresis.
The coil is mounted on the tube secured by means of a lock nut. NOMINAL CURRENT A 188 0.86
It can be rotated through 360° depending on installation clearances. DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE
Protection from atmospheric agents CEI EN 60529 CLASS OF PROTECTION :
- Coil insulation (VDE 0580) class H
Plug-in type IP 65 IP 69K Impregnation: class F
K1 DIN 43650 x (%)
K7 DEUTSCH DT04 male X x (*)
(*) The protection degree is guaranteed only with the connector
correctly connected and installed
6 - STEP RESPONSE
(measured with mineral oil with viscosity of 36 ¢St at 50°C with the relative
electronic control units)
Step response is the time taken for the valve to reach 90% of the REFERENCE
. ) 0100% 100% 0
setted positioning value, following a step change of reference SIGNAL STEP
signal. The table shows typical response times tested with spool
type C16 and p = 30 bar P-T. Step response [ms]
DSE3-A*
DSE3-C* 50 40
7 - INSTALLATION
DSE3 valves can be installed in any position without impairing Surface finishing

correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

83 210/112 ED 6/8



D

8 - OVERALL AND MOUNTING DIMENSIONS

DSE3

SERIES 11

DSE3-A*
DSE3-C*

®
._7\4\ 207

7.5

T

DSE3-A*SA
DSE3-C*SA
- 225
|
}
® :
‘—\/\ 144
75
11.2
7.5
|
YR8
(] , ! SN i Tii{H [i)'
El i e
P% \::::J”jjjiij
‘ R

N
H
H

A*SB and C*SB versions solenoid position

52 (&

84.5

L

s (®

"\

1

51 47

f———

84.5

e

dimensions in mm

(9.25x 1.78)

Mounting surface with sealing rings:
4 OR type 2037 - 90 shore

Standard manual override integrated
in the solenoid tube see par. 9

Coil removal space

DIN 43650 electric coil connector

Connector removal space

Fastening bolts: 4 bolts M5x30 - ISO 4762
Torque: 5 Nm

83 210/112 ED
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D DSE3

SERIES 11

9 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

Four different manual override versions are available upon request:

- CM version, manual override belt protected.

- CS version, with metal ring nut provided with a M4 screw and a blocking locknut to allow the continuous mechanical operations.
- CH version, lever manual override.

- CK version, knob. When the set screw is screwed and its point is aligned with the edge of the knob, tighten the knob till it touches the spool:
in this position the override is not engaged and the valve is de-energized. After adjusting the override, tighten the set screw in order to avoid
the knob loosing.

CM Version CS Version

T
i i |

—= 6.4 max stroke
‘ 95 97.2
Code: 3803210003 Code: 3803210004
CH Version CK Version

B —
0RRXKS /
I 9258658 K
| b L RN _
/ ool TIA
I
] XS ! /
7 B o020 1
A i
‘ /
92

—=t+ 27.5 =—
\ 115 Spanner for set screw: 3 mm.

~— 505 —=
Code: 3803210005

10 - ELECTRONIC CONTROL UNITS 11 - SUBPLATES (see catalogue 51 000)
DSE3 - » » SA (SB)
EDC-112 for solenoid 24V DC Type PMMD-AI3G ports on rear
plug version see cat.89 120
EDC-142 for solenoid 12V DC Type PMMD-AL3G side ports
EDM-M112 | for solenoid 24V DC DIN EN 50022 P, T, A, B port threading: 3/8Z BSP

. X see cat. 89 250
EDM-M142 | for solenoid 12v DCc | rail mounting

UEIK-11 for solenoid 24V DC Eurocard type | see cat. 89 300

DSE3 - A* DSE3 - C*

EDM-M212 24V DC solenoids rail mounting see cat. 89 250

EDM-M242 | 12V DC solenoids | PI!N EN 50022

UEIK-21 24V DC solenoids Eurocard format | see cat. 89 320

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com

83 210/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 8/8



DUPLOMATIC 83 215/111 ED
OLEODINAMICA

DSE3B

DIRECTIONAL VALVE
WITH PROPORTIONAL CONTROL
SERIES 10

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 40 I/min

MOUNTING INTERFACE OPERATING PRINCIPLE

ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

» The DSE3B valve is a directly operated directional
control valve with electric proportional control and
with ports, in compliance with ISO 4401-03 standards
(CETOP RP 121H).

31 259 ‘
|
L

@7.5 (max)
24

» It is used for directional and speed control of
hydraulic actuators.

M5 » Valve opening and hence flow rate can be modulated
continuously in proportion to the current supplied to
the solenoid.

PERFORMANCES (obtained with mineral oil with viscosity of 36 ¢St at 50°C » The valve can be controlled directly by a current
and with the relative electronic control units) control supply unit or combined with an
- ] external electronic card to exploit valve
Max operating pressure: performance to the full (see par. 10).
P - A- B ports bar 350
T port 160
Nominal flow with p 10 bar P-T I/min 8-16-26
Step response see chapter 6
HYDRAULIC SYMBOLS (typical
Hysteresis (with PWM 200 Hz) % Q max <6% (typical)
Repeatability % Q max <+ 2% DSE3B-C*
Electrical characteristics see chapter 5 A B
Ambient temperature range °C -20/ +50 WW
Fluid temperature range °C -20/+80 a P T b
Fluid viscosity range cSt 10 + 400
DSE3B-A*

Fluid contamination degree According to 1ISO 4406:1999 class 18/16/13 A B
Recommended viscosity cSt 25 f
Mass: single solenoid valve K 1,6

double solenoid valve 9 2,0

83 215/111 ED 1/6



D

1 - IDENTIFICATION CODE

DSE3B

SERIES

10

DS E 3 B|-

10 - /

Directly operated
directional control valve

Electric proportional control

Size 1SO 4401-03 (CETOP 03)

Spool type:
C =closed centers
A = open centers

Spool nominal flow
(see paragraph 2)

Solenoid position (omit for configuration with two solenoids):——
SA = 1 solenoid on side A
SB =1 solenoid on side B

NOTE:The valve is supplied with standard surface treatment of
phosphatising black. On request we can supply these valves with
other surface finishes.

Add suffix / W * at the end of the code.

W2 = mat epoxy painting black RAL 9005
thickness 20 + 40

W4 = gas nitriding and oxidation process black colour

Manual override
(see par. 9)

Coil electrical connection:
K1 = plug for connector type
DIN 43650 (standard)

K7 = plug DEUTSCH DT04-2P
for male connector type
DEUTSCH DT06-2S

D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

— Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

— Series No.
(from 10 to 19 sizes and mounting dimensions
remain unchanged)

2 - CONFIGURATIONS

Valve configuration depends on the combination of the following elements:

number of proportional solenoids, spool type, nominal flow rate.

2 solenoids configuration: *SAZ configuration: 1 solenoid on side A. *SBZ configuration: 1 solenoid on side B.
3 positions with spring centering 2 positions (central + external) with 2 positions (central + external) with

spring centering

spring centering

Lo R
\
\
\
|
* Controlled flow with p10 bar P-T
08 8 I/min
16 16 I/min
26 26 I/min

A B A B A B
%t >ﬂ T T >ﬂ T T T T 4’?
I T X C [*] 11l Clx|sA T | c[*]sB
a P T b } P T | P T b |
| | |
| | |
A B | A B \ A B \
| |
>L>€< Y [ >ﬂ )Ll( \ >L>€< 4d [
¥ >§ T | A x| T A x| SA T | AEchB
a P T b P T P T b

83 215/111 ED
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D

DSE3B

SERIES 10

3 - CHARACTERISTIC CURVES (values measured with viscosity of 36 cSt at 50°C with valves connected to the relative electronic control units)

Typical constant flow rate control curves at p according to current supply to solenoid A& B Aﬁ' B
(D24 version, maximum current 860 mA), measured for the various spool types available.

The reference p values are measured between ports P and T on the valve.

SPOOL TYPE CO08
Q [I/min]
“ AP-T [bar]
30
‘ 210
25 A B /| 140
20 E // 70
P T /
15 V‘ 30
" / //// 10
/’_
5 //,/
//
0 100 200 300 400 500 600 700 800 860
| [mA]
SPOOL TYPE C16
Q [I/min]
i AP-T [bar]
35 ‘ 70
30
|
80 A B /’/ 140
» 1 0 7
20 P T /] 4 /|
/ '/ L 10
15 /y
10
0 100 200 300 400 500 600 700 800 860

I [mA]
SPOOL TYPE C26
Q [I/min]
“ AP-T [bar]
50 ‘ 30
A B /
40 T T / 70
o e /e
=
20 // A 210
/
10 /,
0 100 200 300 400 500 600 700 800 860

83 215/111 ED

I [mA]

SPOOL TYPE A08

Q [I/min]

“ AP-T [bar]

30 ‘
25 A'B 210 140
20 o
y
P T // %0
. yad
10 A 10
/ L~
5 /d
s
0 100 200 300 400 500 600 700 800 860
I [mA]
SPOOL TYPE Al6
Q [I/min]
“ AP-T [bar]
35 ‘ 70
140
.
30 A B A 200
25 s ol /7
20 PT
15 g "
L
10 ///
5
== =
0 100 200 300 400 500 600 700 800 860
I [mA]
SPOOL TYPE A26
Q [I/min]

“ AP-T [bar]
50 ‘ 30
40 A B / 70

¢ Hf¢ /
140
% PT Z= 10
20
10
0 100 200 300 400 500 600 700 800 860

| [mA]
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D

4 - HYDRAULIC FLUIDS

DSE3B

SERIES 10

Use mineral oil-based hydraulic fluids like HL or HM type, according to ISO 6743-4. With this kind of fluids, use NBR seals type (code N). For
HFDR fluids type (phosphate esters) use FPM seals (code V). For use with other kind of fluids such as HFA, HFB, HFC please consult our

technical department.

Operation with fluid temperature exceeding 80°C causes premature deterioration of the quality of the fluid and seals. The physical and

chemical properties of the fluid must be maintained.

5- ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut.

It can be rotated through 360° depending on installation clearances.

Protection from atmospheric agents CEl EN 60529

Plug-in type IP 65 IP 69 K
K1 DIN 43650 X (%)
K7 DEUTSCH DT04 male X X (*)

(*) The protection degree is guaranteed only with the connector
correctly connected and installed

6 - STEP RESPONSE
(measured with mineral oil with viscosity of 36 ¢St at 50°C with the relative
electronic control units)

Step response is the time taken for the valve to reach 90% of the
setted positioning value, following a step change of reference
signal.

The table shows typical response times tested with spool type C16
and p =30 bar P-T.

7 - INSTALLATION

DSE3B valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

83 215/111 ED

NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) 4,4 18,6
MAXIMUM CURRENT A 1,88 0,86
DUTY CYCLE 100%
ELECTROMAGNETIC according to
COMPATIBILITY (EMC) 2004/108/EC
CLASS OF PROTECTION:
coil insulation (VDE 0580) class H
impregnation class F
REFERENCE o o
SIGNAL STEP 0 100% 100 0%
Step response [ms]
DSE3B-A*
DSE3B-C* 50 40

Surface finishing

oo
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D

9 - OVERALL AND MOUNTING DIMENSIONS

DSE3B

SERIES 10

DSE3B-A*
DSEB3-C*

65 75

il

7.5

)
I
|
[
—®
|
1}
Zh
NNV2
VNN
(o3
L
|
*94
*l*
N
INAAR)
I

DSE3B-A*SA
DSE3B-C*SA

N0,

1
I
|
|
::::J‘
Agriiig
=y
|
4444“4
| BRI |
|
S L
N
[(6)]
(o]
(o]

148

,,,,,,

A*SB and C*SB versions solenoid position

5

|

o
-

N0

©

I
|

i
l

LX
46 —

plug code K7: DEUTSCH DT04-2P for
male connector DEUTSCH DT06-2S

centre line
of coil

dimensions in mm

131

Mounting surface with sealing rings:

4 OR type 2037 (9.25 x 1.78)

90 shore

Standard manual override integrated
in the solenoid tube (included in the

supply) see par. 9

Coil (360° revolving)

Coil removal space

DIN 43650 electric coil connector

Connector removal space

Fastening bolts: 4 SHCS M5x30

Torque: 5 Nm

Locking ring tightening torque:

5+ 0.5Nm

83 215/111 ED
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D DSE3B

SERIES 10

9 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

Two different manual override version are available upon request:
- CM version, manual override belt protected.

- CK version, knob. When the set screw is screwed and its point is aligned with the edge of the knob, tighten the knob till it touches the spool:
in this position the override is not engaged and the valve is de-energized. After adjusting the override, tighten the set screw in order to avoid
the knob loosing.

Version CM Version CS

97

Code: 3401150006 Code: 3401150009 Spanner for set screw: 3 mm

10 - ELECTRONIC CONTROL UNITS
DSE3B - »  SA (SB)

EDC-112 for solenoid 24V DC

plug version see cat.89 120
EDC-142 for solenoid 12V DC

EDM-M112 | for solenoid 24V DC DIN EN 50022

. . see cat. 89 250
EDM-M142 | for solenoid 12v DCc | rail mounting

DSE3B - A* DSESB - C*

EDM-M212 24V DC solenoids rail mounting see cat. 89 250

EDM-M242 | 12V DC solenoids | P!N EN 50022

11 - SUBPLATES (see catalogue 51 000)

Type PMMD-AI3G ports on rear (3/8Z BSP threaded)

Type PMMD-AL3G side ports (3/8Z BSP threaded)

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

MOUNTING SURFACE

83 220/112 ED

DSE3G

DIRECTIONAL VALVE

WITH PROPORTIONAL CONTROL
AND INTEGRATED
ELECTRONICS
SERIES 11

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max 40 I/min

OPERATING PRINCIPLE

1ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

31 259

PERFORMANCES (obtained with mineral oil with viscosity of

36 ¢St at 50°C and with digital integrated electronics)

i

>

121H) standards.

speed of hydraulic actuators.

Max operating pressure:

B

» The DSE3G is a direct operated directional valve with
integrated electric proportional control and mounting
interface in compliance with ISO 4401 (CETOP RP

» Itis normally used to control the positioning and the

» The valve opening and hence "ow rate can
be modulated continuously in proportion to

-P-A-Bports bar 350 the reference signal.
- T port 210 » The valve is controlled directly by an
Nominal flow with p 10 bar P-T I/min 4-8-16-26 integrated digital ampli“er (see par. 5).
Response times see paragraph 4
Hysteresis % of Qmax <3% HYDRAULIC SYMBOLS (typical)
Repeatability % of Qmax <+1% A B
Electrical characteristics see paragraph 5 DSE3G-C* |> Lo
Ambient temperature range °C -20/ +60 @ P T b
Fluid temperature range °C -20/ +80 A B

P . h \WALE] {
Fluid viscosity range cSt 10 + 400 DSE3G-A*  |[X q [T X

. o according to 1SO 4406:1999 a P T b
Fluid contamination degree class 18/16/13
Recommended viscosity cSt 25 A( )(B
Mass:  single solenoid valve K 1,9 psesc-zr > T T

double solenoid valve 9 2,4 a PoT b

83 220/112 ED
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D

1 - IDENTIFICATION CODE

DSE3G

SERIES 11

D S E 3G

11

- | K1/ /

Direct operated
directional
control valve

Electric
proportional control

Size 1SO 4401-03
(CETOP 03)

Digital integrated electronics ——
for open loop

Spool type:
C = closed centres
A = open centres
Z = zero overlap

Nominal "ow rate of the spool
(see chart par. 2)

Reference signal:
EO = voltage £10V
E1 = current 4 / 20mA

Seals:

N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

Series No. (the overall and mounting dimensions remain

unchanged from 10 to 19)

Solenoid position (omit for 2 solenoids configuration):

SA =1 solenoid on side A

Manual override
(see paragraph 10)

B = standard version
C = with connection for
CAN communication

L—— Main connector 6 pin + PE

2 - CONFIGURATIONS

Con“guration 2 solenoids :
3 positions with spring centering

A B
T T
A o
a P T b
A B
b ok 4
Eralia |
a P T b
A B
L £ 4
Sl |
a P T b

Valve con“guration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated "ow.

Con“guration 1 solenoid on side A « SAZ:
2 positions (central + external) with

spring centering

A B
>ﬂ 1 T
[l [
c [x] [T 1] clx]sa
} a P T |
} I
\
} A B I
\
\ b >ﬂ Tk \
[ [
A B‘U |§i T A * ) SA
| a P T \
\
\
\
\
| \
| \
[ !
z LTJ |
[ [
,,,,,, ————
\
\
\
\
* Controlled flow with p10 bar P-T
04 4 |/min
08 8 I/min
16 16 I/min
16/08 16 (P-A) / 08 (B-T) I/min
26 26 I/min
26/13 26 (P-A) / 13 (B-T) I/min

83 220/112 ED
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D DSE3G

SERIES 11

3 - CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)

Typical "ow rate curves at constant p related to the reference signal and measured for the
available spools. The p values are measured between P and T valve ports. A B A B
The curves are obtained after linearization in factory of the characteristic curve through the digital
ampli“er. The linearization of the curve is performed with a constant p of 30 bar and by setting the
value of "ow start at 10% of the reference signal.

NOTE: for the zero overlap spool (Z), please refer to the characteristic curves of C type spool, P T = T
considering that the starting "ow rate value is approx. 150 mV.

SPOOL TYPE C04

Q [min] Q [Umin]
A AP-T [bar] i 9% V rif. [Volt]
14 ‘ ‘ 15
12 100
A B P 210 | 90
140 "
ol [ p= L L
70 L
8 P T S~ / o 70
/ / / 0 // et
6 e
B Ny = .
4
10
I
fpsm] 50
2 L1 s
40
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
V rif. [volt] AP-Tbar]
SPOOL TYPE CO08
Q [Vmin] Q [Vmin]
) AP-T [bar] A % V rif. [volt]
20 ‘ ‘ 140-210 ]
70
16 A B // L~ 20 — 100
Eﬂ // 30 P %
12 P T Z - 15 80
y. 10 fd 70
8 7 — 10 a
T _L— 7 60
7/ //
4 o 5 50
L~ 40
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
V rif. [volt] AP-T [bar]
SPOOL TYPE C16
Q [I/min] Q [Umin]
“ AP-T [bar] “ % V rif. [Volt]
32 ‘ 70 35
140
28 . /
A B // 30 30 \\
24 W 7 210 25 / S~
20 BT I/ / 20 / T T ~100
10
16 // T~ | %0
15 e 80
12 # // I e S 70
8 10 —
60
4 5 50
40
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
V rif. [volt] A P-T [bar]
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D DSE3G

SERIES 11
SPOOL TYPE C26
Q [I/min] Q [/min]
i AP-T [bar] i % V rif. [Voli]
42 30 45
36 ‘ ‘ / 40 4 S
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30 / 70 % T~ \\
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> 50
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SPOOL TYPE A04
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i AP-T [bar] | T
12 15 100
‘ ‘ L1 /'_——' 90
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[ 50
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SERIES 11
SPOOL TYPE A16
Q [Vimin] Q [Vmin]
i AP-T [bar] i % V rif. [Volt]
30 ‘ ‘ 70 35
140 T ———
25 / 30-210 30 100
A B L / — 90
i 25 e
20 /, 80
P T 10 20 / /
15 4 70
7 15 60
10
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5 ol
5 40
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
V rif. [volt] A P-T[bar]
SPOOL TYPE A26
Q [Vmin] Q [Vmin]
“ AP-T [bar] .
” 20 5 “ % V rif. [Volt]
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//é 210 /L e
24 PT 7 30 e ~ e 100
Vi 25 I/ 9
18 4 r/ 1140 B—
A 20 ] 80
12 g Va4 70
10 60
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5 50
— 40
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V rif. [volt] A P-T[bar]
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4 - RESPONSE TIMES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)

% | max

A

100 i
/

75

“ \

25 || \

—
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50

t [ms]

With reference time + 100%, the rising time is 50 ms, the fall time 25 ms

5 - ELECTRICAL CHARACTERISTICS

5.1 - Digital integrated electronics

The proportional valve is controlled by a digital ampli“er (driver), which incorporates a microprocessor that controls, via sof tware, all the valve
functions, such as:

- continuous converting (0,5ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see note)

- gains limit (see note)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: these parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software
(see par. 6.3).

The digital driver enables the valve to reach better performance compared to the analogic version, such as:

- reduced hysteresis and better repeatability

- reduced response times

- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to interface a CAN-Open network

- possibility to perform a diagnostic program by means of the CAN connection

- high immunity to electromagnetic troubles
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5.2 - Functional block diagram

DSE3G

SERIES 11

il
] T [ )
N
A B
1 | Valve with proportional solenoids 3 Digital card
2 | Electronics envelope 4 Main connector

5.3 - Electrical characteristics

NOMINAL VOLTAGE VvV DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER W 50

MAXIMUM CURRENT A 1,88

DUTY CYCLE 100%

VOLTAGE SIGNAL (EO) vV DC +10 (Impedance Ri > 50K))
CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri =500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4
immunity CEI EN 61000-4-2

According to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC AGENTS :

IP65 / IP67 (CEI EN 60529 standards)

83 220/112 ED
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SERIES 11

6 - OPERATING MODALITIES
The digital driver of DSE3G valve may be used with different functions and operating modalities, depending on the requested performances.

6.1 - Standard version with voltage reference signal (E0)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analogic type
integrated electronics. The valve has only to be connected as indicated below. This version doesnst allow the setting of the valve parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

Connection scheme ( B version - EO)

‘V’ S j _ Pin Values | Function NOTES
\ Al ()
} — - } F%—:—:i A 24 VDC Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
| B | | |
} = } F%—‘—‘i‘ | B oV Power supply (zero) oV
| c ! [
| I R N
} = } b O c Not used
\ ol } }
} = } <+ | D +10V Input rated command Impedance R; > 50 k (see NOTE 1)
| | | |
E [
} — - } I+ 11— | E ov Input rated command —
| | | |
F [
=TT | F +10V | Coil current + 100% Iy ax (see NOTE 2)
IS; L
} r - b* " r— | PE GND Protective ground
oy ! \ )
[ T
LL __J L

6.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in
current 4 - 20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve performs the con“gur ation P-A and
B-T, while with 4 mA the con“guration is P-B and A-T. For «SAZ single solenoid valves, with reference 20 mA to pin D, the valve full opening is
P-B and A-T, while with 4 mA the valve is at rest. This con“guration may be modi“ed via software. If the current to solenoid is lower, than the
card shows a BREAKDOWN CABLE error. To reset the error switch-off the supply.

Connection scheme (B version - E1)

‘F****ﬂ Pin Values Function NOTES

‘ _

()

&yl | A | 24vDC | Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
[ [ Lo
| B | [
| — e %%—:—:— B ov Power supply (zero) ov
| |
| c | [
i 1| ¢ — Not used —
| o ! [
} — - } %%% D | 4+20mA | Inputsignal Impedance R; = 500
| | [

E
} — - } %%% E oV Zero reference -
| | [

F
- 11— | F +10V | Coil current + 100% lyax (see NOTE 2)
RIS] L
} . - })* -—-r—— | PE GND Protective ground ----
Ly \ .
| T
LL ] L

NOTE 1: The input signal is differential type on EO version only. For double solenoid valves, with positive reference signal connected to pin D,
the valve opening is P - A and B - T. With zero reference signal the valve is in central position. For SAZ single solenoid vaVes, with positive
reference to pin D, the valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug.

If only one input signal (single-end) is available, the pin B (OV power supply) and the pin E (0V reference signal) must be connected through a
jumper and both connected to GND, electric panel side.
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SERIES 11

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the ampli“er. Recommended cable sizes are 0,75 mm? for
cables up to 20m and 1,00 mm? for cables up to 40m, for power supply. The signal cables must be 0,50 mm®. A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

NOTE 2: read the test point pin F in relation to pin B (0V).

6.3 - Version with parameters set by means of CAN connector (version C)

This version enables the setting of some parameters of the valve, by connecting the CAN connector to a traditional computer.

To do this, it is necessary to order the interface device for USB port CANPC-USB/20, cod. 3898101002, with the relevant con“guration
software, the communication cable (L=3 meters) and an hardware converter for connecting the valve to the PC USB port. The software is
Microsoft Windows Xp® compliant.

The parameters that can be set are described below:

Maximum current (Gain regulation)

Imax A and Imax B set the maximum current to the solenoid A corresponding to the positive value of the input reference.
This parameter allows the reduction of the valve "ow rate with the maximum reference.

Default value = 100% of full scale

Range: from 100% to 50% of full scale

PWM Frequency

Sets the PWM frequency, which is the pulsating frequency of the control
current. The PWM decrease improves the valve accuracy, decreasing the }
regulation stability. The PWM increase improves the regulation stability, }
causing a higher hysteresis. Qmaxset |—————f———— =
Default value = 300 Hz - }
Range 50 + 500 Hz L= \

Qfullscale | —
100%

Ramps CONTROL
Increase time of Ramp R1 - solenoid A: sets the current increase time for a
variation from 0 to 100% of the input reference from zero to -10V.
Decrease time of Ramp R2 - solenoid A: sets the current decrease time for
a variation from 100 to 0% of the input reference from -10V to zero. Qmax L
Increase time of Ramp R3 - solenoid B: sets the current increase time for a uP DOWN
variation from O to 100% of the input reference from zero to -10V.
Decrease time of Ramp R4 - solenoid B: sets the current decrease time for
a variation from 100 to 0% of the input reference from -10V to zero.

Min time = 0,001 sec

Max time = 40,000 sec

Default time = 0,001 sec.

FLOW “

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value
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6.4 - Version with CAN-Bus interface (version C)

This version allows the valve piloting through the industrial “eld bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth).

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Function

1 CAN_SHLD Monitor

2 | CAN +24VDC | BUS + 24 VDC (max 30 mA)

3 CANODC BUS 0 vDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

DSE3G

SERIES 11

[ — T T 7™ ™ Acmive
‘ NODE

DIGITAL DRIVE

o

ie
MICROCONTROLLER

Rx Tx

ity

CAN-TRANSCEIVER

<
PNl

T

|
|
|
|
|
|
|
|
| |
N N O I
CAN_GND CAN_V
CAN_H CAN_L

[:] 120 Q BUS_LINE /

|
|
|
|
|
‘ CAN_CONTROLLER
|
|
|
|

NOTE: If the valve is the closing node of the CAN web, insert a 120 resistance on the connector pins n° 4 and 5.

7 - INSTALLATION

DSE3G valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are “xed by means of screws or tie rods on a "at surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, "uid
can easily leak between the valve and support surface.

83 220/112 ED

8 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other
kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

Surface “nishing

10/12



D

9 - OVERALL AND MOUNTING DIMENSIONS

DSE3G

SERIES 11

266

244

200

202

180

136

DSE3G-A*
DSE3G-C*
DSE3G-Z*

DSE3G-A* SA
DSE3G-C* SA

dimensions in mm

Mounting surface with sealing rings: 4 OR type
2037 - 90 shore (9.25 x 1.78)

Standard manual override embedded in the pipe
of the solenoid (included in the supply)

Coil removal space

Main connection

Electrical connector 7 pin DIN 43563 - IP67 PG11
EX7S/L/10 code 3890000003
(to be ordered separately)

Fastening bolts: 4 bolts M5x30 - ISO 4762

Torque: 5 Nm

CAN-Bus connection (only for version C)

Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001

only for version C

(to be ordered separately)

83 220/112 ED
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10 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.
Two different manual override version are available upon request:

- CM version, manual override belt protected.

- CS version, with metal ring nut provided with a M4 screw and a blocking locknut to allow the continuous mechanical operations.

Version CM Version CS

|

)

—= 6.4 max stroke

95 97.2

Code: 3803210003 Code: 3803210004

11 - SUBPLATES (see catalogue 51 000)

PMMD-AI3G rear ports

PMMD-AL3G side ports

Ports dimensions: P, T, A, B: 3/8Z BSP

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com « e-mail: sales.exp@duplomatic.com

83 220/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 12/12



DUPLOMATIC

OLEODINAMICA

83 230/112 ED

DSE3J

DIRECTIONAL VALVE WITH
PROPORTIONAL CONTROL
FEEDBACK AND INTEGRATED
ELECTRONICS

12.7
% 5.1 J' 0.75
‘P 15 ‘5 ﬁ }

2 7.5 (max)
g4
M5

SERIES 20
SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)
p max 350 bar
Q max 80 I/min
MOUNTING SURFACE OPERATING PRINCIPLE
1ISO 4401-03-02-0-05 =405 —
(CETOP 4.2-4-03-350) ——
~- 33 \

» The DSE3J is a direct operated directional valve with
integrated electric proportional control, feedback and
mounting interface in compliance with 1ISO 4401
(CETOP RP 121H) standards.

» The valve opening and hence "ow rate can be
modulated continuously in proportion to the reference
signal. Transducer and digital card allow a “ne control of
the positioning of the cursor, reducing hysteresis and

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C
and with digital integrated electronic)

response time and optimizing the performance of the

Max operating pressure: - P - A - B ports

- T port

Nominal flow with p 10 bar P-T

Response times

Hysteresis

Repeatability

Threshold

Valve reproducibility

Electrical characteristics, IP

Ambient temperature range

Fluid temperature range

Fluid viscosity range

Fluid contamination degree

Recommended viscosity

Mass:  single solenoid valve

double solenoid valve

valve.
» Itis available with fail safe function.
bar 350 » The valve is easy to install. The driver
210 directly manages digital settings (see par.
I/min 4-12-30 6). For special applications, its possible to
customize the settings using the optional
see paragraph 4 .
kit (see at paragraph 7).
% of Q max <0,2%
% of Q max <0,2%
<0.1% HYDRAULIC SYMBOLS (typical)
A B
5% I T
see paragraph 5 X T T _Xi
P T
°C -20/ +60
°C -20/ +80 A B
N
cSt 10 + 400 > I Hﬁ%
according to ISO 4406:1999 a P T b
class 18/16/13
cSt 25 A B
C
k 2,2 D Ul ) (W
g 2,7 a " p 1 b
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SERIES 20

1 - IDENTIFICATION CODE

DISIE|3|J]|- /200 |-] K1
T s

Direct operated
directional control

valve

Electi Reference signal:
ectric —— EO = voltage £10V

proportional control El= curre%t 4/ 20mA

Size 1SO 4401-03 (CETOP 03) Seals:

for valves with feedback

Main connector 6 pin + PE

N = NBR seals for mineral oil (standard)
Digital integrated electronics —— V = FPM seals for special fluids

—— Series No. (the overall and mounting dimensions

Spool type: remain unchanged from 10 to 19)

C = closed centres

A = open centres — Solenoid position (omit for 2 solenoids configuration):

Z = zero overlap SA =1 solenoid on side A

Nominal "ow rate of the spool FS = Fail safe option. Available on symmetrical spool type Z only.
(see chart par. 2) (omit if not required)

2 - CONFIGURATIONS

Valve con“guration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated "ow.

Con“guration 2 solenoids : Con“guration 1 solenoid on side A « SAZ:
3 positions with spring centering 2 positions (central + external) with spring
centering
A B A B
At AL ofF
S - Clx] >[4 IT C[*|SA
a P T b a P T
A B A B
HiElE A o
>EAHX T INES DEAHX ] /A A{*xlsA
a P T b a P T
A B
A «
>4 IOk Z | *|
a P T b
A B
XA L X i
|§|%|:FX_ >< )>< X X Zi%!FS * Controlled flow with p10 bar P-T
a P T b 04 4 I/min (available for spools Z only)
12 12 l/min
30 30 I/min
30/15 30 (P-A) / 15 (P-B) I/min

83 230/112 ED
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DSE3J

SERIES 20

3 - CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)

Typical "ow rate curves at constant p related to the reference signal and measured for the

available spools. The p values are measured between P and T valve ports.
The curves are obtained after linearization in factory of the characteristic curve through the digital

ampli“er.
Q [/min] SPOOL 704
‘ A P-T [bar]
15
100
12
9 /// — 50
yd /// 30
/' 7 T
6 v /' 20
10
"]
3 L ’éé// —
T
/4/
0 10 20 30 40 50 60 70 80 90 100
Command value [%)]
Q [I/min] SPOOL 712
‘ A P-T [bar]
40 100
35
30 ,/
50
25 —
20 i //'/ "
15 ’/ e /’j// 20
10
10 /;éﬁ |
0 10 20 30 40 50 60 70 80 90 100
Command value [%)]
Q [I/min] SPOOL Z30
A A P-T [bar]
100
80
50
70 //
60 / e 30
» g // ~
20
40 ,/ / — //
30 ///% // 10
4% //
10 =
4/
0 10 20 30 40 50 60 70 80 90 100
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Command value [%)]

Q [/min] SPOOLS A12 - C12
‘ A P-T [bar]
40
35 100
30 //
25 A 50
/ /
20 // > — 30
15 / /; [~ 20
10 zé ~ é'é/ 10
"]
5 //// |
0 10 20 30 40 50 60 70 80 90 100
Command value [%]
Q [/min] SPOOLS A30 - C30
‘ AP-T [bar]
100
80 / 50
70 /, ,/
60 30
//
50 20
/ pd —
40 VS d
30 N AT 10
s
2 VIVA/ "
10 /,/
0 10 20 30 40 50 60 70 80 90 100

Command value [%]
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1 %

APpB
Pp
3

Z SPOOLS - PRESSURE GAIN

-5

The diagram shows the valve pressure gain, expressed
as % of the ratio between the port pressure variation in
A or B ( p AB) and the P system pressure, according to

4 3 2 A

2 3 4 5

DSE3J

SERIES 20

PN [bar] Z*FS SPOOLS - FAIL SAFE FEATURE
‘ Z12FS e Z30FS
300 /
250 /
200
150 //
100 /’ /
P
50 /‘ =
é/ -
0 2 3 4 8

Reference signal [%]

the reference signal.

In practice, the pressure gain states the valve reaction
towards external disturbances aimed at changing the

actuator position.

4 - RESPONSE TIME (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics and p (P-T) 10 bar)

Q [I/min]

Flow P B / A T with valve in fail safe position, depending on the
incoming pressure.

When a power failure (enabling OFF) occurs, the valve moves in «fail safes

position by maintaining a minimum flow that allows the actuator to return

position.

FREQUENCY RESPONSE (SPOOL 2)

Q [I/min]
o
S
€0
2
S 4 \
E \ \
2 \ \ -110
\ . \L/
‘\\ P
-3 /‘),\ 7 -90
/
-4 -
\ /L
\ \ -50
\ \ 30
—--” / 10
3 5 20 30 40 50 70
Frequency [Hz]
%Imax | RESPONSE TIME
100
75
50 \\
25 i~ \‘
i
0 10 20 30 10 20 30 t[ms]
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slowly to a safety position.

Signal
+10%

—-—— 125%
m=——=== +100%
o

[]

L

(=]

5]

S

[

©

[}

(2]

©

<

o

During the black-out the centering springs retain the spool in fail safe-
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SERIES 20
5 - ELECTRICAL CHARACTERISTICS
5.1 - Digital integrated electronics The digital driver enables the valve to reach better performances
The proportional valve is controlled by a digital ampli“er (driver), compared to the analogic version, such as:
which incorporates a microprocessor that controls, via software, all - reduced response times

the valve functions, such as: - optimization and reproducibility of the characteristic curve,
- continuous converting of the voltage reference signal (EO) or of optimised in factory for each valve

the current reference signal (E1) in a digital value - complete interchangeability in case of valve replacement

- generation of up and down ramps - possibility to set, via software, the functional parameters

- gains limit - possibility to perform a diagnostic program by means of the LIN
- compensation of the dead band connection
- protection of the solenoid outputs against possible short circuits - high immunity to electromagnetic troubles

We deliver the DSE3J with these standard settings:

UP/DOWN ramp at minimum value, no deadband compensation,
max valve opening (100% of spool stroke). It is possible to
customize these parameters using the special kit, to be ordered
separately (see par 7).

5.2 - Functional block diagram

DITHER

—i M?/@ @

NS |
| o | L
i | €
I
1 | Valve with proportional solenoids 3 Digital card
2 | Electronics envelope 4 Main connector
5.3 - Electrical characteristics
24 (from 19 to 35 VDC, ripple max 3 Vpp)
NOMINAL VOLTAGE vDbe external fuse 5A (fast), max current 3A
ABSORBED POWER W 70
MAXIMUM CURRENT A 2.6
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) vV DC +10 (Impedance Ri > 50K )
CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri = 500 )

Overload and electronics overheating, LVDT sensor error, cable

ALARMS breakdown or power failure or < 4mA.
COMMUNICATION LIN-bus Interface (with the optional kit)
MAIN CONNECTOR 7 - pin MIL-C-5015-G (DIN 43563)
ELECTROMAGNETIC COMPATIBILITY (EMC)
emissions CEI EN 61000-6-4 According to 2004/108/CE standards
immunity CEI EN 61000-6-2
PROTECTION AGAINST ATMOSPHERIC AGENTS IP65 / IP67 (CEI EN 60529 standards)
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SERIES 20

6 - OPERATING MODALITIES

The digital driver of DSE3J valve is available in two versions, with voltage or current reference signal.

6.1 - Version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analogic type
integrated electronics. The valve has only to be connected as indicated below. This version doesnet allow the setting of the vave parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

Connection scheme EO

‘Fi T 77 - Pin Values Function NOTES
| Al
— I e i
} = } ] C A 24V DC Voltage from 19 to 35 V DC (ripple max 3 Vpp) (see NOTE 1)
| B | | |
} — - } F%—?—:ﬁ B oV Power supply (zero) ov
| c | [
1 I I B,
} ) } — ) c 24V DC | Valve Enable NOTE 2
| o ! | |
} — - } F%% D +10V Differential input Impedance R;> 50 k (see NOTE 3)
| £ | | |
} — - } %%% E oV Differential input
| | | |
[ 3 L 6-10Vo | Monitor feedback or see NOTE 4
} @} } } F 2-6-10V | Lin comm
| | | |
| r =y —r—r— | PE GND Protective ground
I \ L)
\ T 2
Le—— I L

6.2 - Version with current reference signal (E1)

The reference signal is supplied in current 4 - 20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve
performs the configuration P-A and B-T, while with 4 mA the configuration is P-B and A-T. For «SAZ single solenoid valves, withreference 20
mA to pin D, the valve full opening is P-B and A-T, while with 4 mA the valve is at rest. If the current to solenoid is lower, than the card shows a
BREAKDOWN CABLE error. To reset the error is sufficient to restore the current 4mA.

Connection scheme E1

‘F****ﬂ Pin Values Function NOTES
‘ —
\ Al ()
| — - %%—:—:— A 24V DC Voltage from 19 to 35 V DC (ripple max 3 Vpp) (see NOTE 1)
| |
| B I | |
} — - } F%—?—:ﬁ B ov Power supply (zero) ov
\ c | Lo
_ | I I N
} S } — T C 24V DC Valve Enable NOTE 2
\ D! } }
} e } > D | 4+20mA | Inputsignal Impedance R;> 500 k
el
} — - } 17| E oV Zero reference
| | | |
F L 6-10V o i i
} R L } 11— E Monltor point or see NOTE 4
| @‘ Lo 2-6-10V Lin comm
| | | |
| r = T)\’ — | PE GND Protective ground
I | _
| T
LL 1 L

NOTE 1: preview on the Pin A (24 VDC) an external fuse for protecting electronics. Fuse characteristics: 5A/50V type fast.

NOTE 2: preview 24V DC on the PIN C to activate the card power stage.

NOTE 3: The input signal is differential type on EO version only. For double solenoid valves, with positive reference signal connected to pin D,
the valve opening is P - A and B - T. With zero reference signal the valve is in central position. For *SAZ single solenoid vaVes, with positive
reference to pin D, the valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug.

If only one input signal (single-end) is available, the pin B (OV power supply) and the pin E (OV reference signal) must be connected through a
jumper and both connected to GND, electric panel side.
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DSE3J

SERIES 20

D

NOTE 4: This value changes, as shown in the table below. When MONITOR function is enabled and the card is enabled, read the test point pin
F in relation to pin B (0V). When detect a failure or error of the sensor LVDT, the drive bring the valve back in central position and locks it. In
this condition the pin F, referring to the pin B, indicates OV DC output. To reset the fault, the card must be disabled and re-enable. When the
card is disabled, the pin F referred to the pin B shows 2.7V DC output: this value is given by the voltage of the LIN bus communication and not
by the MONITOR value.

double solenoid valves single solenoid valve
command (Pin D) Pin F command (Pin D) Pin F
-10V oV - -
ov 6V ov 6V
+10V 2V +10V 0V

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm?2 for
cables up to 20m and 1,00 mm?2 for cables up to 40m, for power supply. The signal cables must be 0,50 mm2. A suitable cable would have
7 cores, a separate screen for the signal wires and an overall screen.

7 - OPTIONAL KIT LINPC-USB/10

The kit (to be ordered separately, code 3898501001) includes control box with 7 poles connector, USB PC cable (1.8 m length), software for
card configuration. The software is Microsoft XP© compliant.

The box has three main functions:

- It can be used to read the values from the external command (PLC, etc. ..) to the valve. In this case, the box simply acts as monitor through
points of measurement.

- It may exclude the command from the PLC and controls the valve, choosing the direction and speed of movement (keys gr.2 and 4). This
way you can test the response of the valve control input, and diagnose failures, malfunctions, simulating the valve working.

- The control box acts as interface between PC and electronic card (key 3) to allow customization of the parameters via software.

For more detailed information on the use of the box, see the documentation on the software CD.

@ G®

CONTROL BOX

from the system

— Tontrol _Pol = | Lin-Bus _Enable (C) -
nt, On!
Oﬂ " ] N N B
Ext Exil u
Pol - Monitor -
D |

- [©ry Test points

@Mcn ==

00 00

N

Keys for control of valve
movements.

\
/@
=

3 | Switch LinBus/Monitor
// - — 4 | Enable Switch
k to the valve 5 Leds
\\ 6 RS232 connection to PC
7

cable length =2 mt Main connector

7.1 - Programming the parameters via LIN Bus
The software included in the kit allows the customization of the following parameters:

Deadband compensation
You can change the mechanical spool overlap by adjusting the parameters V: MINA and V MINB.

Gain Adjustment
You can change the parameters V and V MAXA: MAXB, which restrict the spool opening for positive and negative values of the reference
signal.

AINW: W command input scaling
This command allows to scale the input signal and determine whether the input is enabled for signals in voltage or in current.

V: TRIGGER
Value in percentage by which you activate the deadband function of V: MinA and V: minB
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D DSE3J

SERIES 20

Ramps row |
Ramps are divided into four quadrants and can be customized by
setting the parameters 1Q, 2Q, 3Q and 4Q. They define the time
variation of current in the solenoid in reference to input command.
range: 1 + 60000 ms.

Q max

1
UP DOWN

7.2 - Wiring scheme of Lin/Bus box

1 USB connector

2 | Main connection from
the system

3 Lin/Bus connection

4 | 7 poles connection to
command the valve.

8 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

9 - INSTALLATION

DSE3J valves can be installed in any position without impairing
correct operation.
Ensure that there is no air in the hydraulic circuit.

Surface “nishing

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.
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D DSE3J

SERIES 20
10 - OVERALL AND MOUNTING DIMENSIONS
DSE3J-A*
265 DSE3J-C*
| 200 DSE3J-Z*
[ o e Sam—m— B—
T T
(:F—{}+———: — H—=—
S . R S : ) O
‘ /
a = |
- 119
| |
Al ! | B
~—=T 1 T T m— T ‘
1 1| —
B | (T A ﬁ::F* = i\ ONS
1 I L] 25 = |
L
o |
65 71 @ — 46 —=
2755 V\——
75
Adjustment sealing performed at factory.
Do not disassemble the transducer. 11.2
7.5
P
DSE3J-A* SA
DSE3J-C* SA
202
‘ 136
—a———s—m-_ o~
qTT T
@i [
(o S LG
) FT dimensions in mm
P ] : : —
T": o I ~ il & 1 | Mounting surface with sealing rings:
WA “i » 2; 5 4 OR type 2037 (9.25 x 1.78) - 90 shore
| .
1! 1!
|
/ ‘ I 2 | Coil removal space (solenoid B only)
( ) 3 Main connection
65 8
4 | Electrical connector 7 pin DIN 43563
213 IP67 PG11 EX7S/L/10
code 3890000003
Adjustment sealing performed at factory. (to be ordered separately)

Do not disassemble the transducer.

1.2

Fastening bolts: 4 bolts M5x30 - ISO 4762
Torque: 5 Nm
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SERIES 20

11 - SUBPLATES (see catalogue 51 000)

PMMD-AI3G rear ports

PMMD-AL3G side ports

Ports dimensions: P, T, A, B: 3/8Z BSP

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com

83 230/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 10/10
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DSE3F

DIRECTIONAL VALVE WITH
PROPORTIONAL CONTROL AND
ELECTRICAL FEEDBACK

2 7.5 (max)
g4
M5

and with digital integrated electronic)

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C

Max operating pressure:

The DSE3F is a direct operated directional valve with
proportional control, electrical feedback and mounting
interface in compliance with 1SO 4401 (CETOP RP
121H) standards.

» It is normally used to control position and the speed of
hydraulic actuators.

» The valve opening and hence "ow rate can be modulated
continuously in proportion to the reference signal.

» The valve must be controlled directly by the UEIK-*RSD

digital card (see par.9), that maximize the
valve performances: the input signal and
the signal from the valve are compared to
obtain an accurate positioning and a
reduces hysteresis.

SERIES 11
SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)
p max 350 bar
Q max 40 I/min
MOUNTING SURFACE OPERATING PRINCIPLE
1ISO 4401-03-02-0-05 =405 —
(CETOP 4.2-4-03-350) - 33 } }
s ] L=
12.7 | i iy e  ——
5.1 Ll

-P-A-Bports bar 350

- T port 210
Nominal flow with p 10 bar P-T I/min 8-16-26
Response times see paragraph 6
Hysteresis % of Q max <15%
Repeatability % of Q max <1%
Electrical characteristics, IP see paragraph 5
Valve reproducibility < 5%
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20 / +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

according to 1ISO 4406:1999
class 18/16/13

Recommended viscosity cSt 25
Mass:  single solenoid valve K 1,9
double solenoid valve 9 2,3

83 240/112 ED

HYDRAULIC SYMBOLS (typical)
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D DSE3F

SERIES 11

1 - IDENTIFICATION CODE

D S|E|3|F|- /|11 - D12|K1
Direct operated :’_’

directional control valve

Electric proportional control . . .
Coil electrical connection:
plug for connector type
DIN 43650 (standard)

Size ISO 4401-03 (CETOP 03) —

Position feedback

Nominal solenoid voltage 12 VDC

Spool type: i _
C = closed centres Seals: _ _
A = open centres N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

Nominal flow rate:

08 = 8 I/min — Series No. (the overall and mounting
16 = 16 I/min dimensions remain unchanged from 10 to 19)
26 =26 I/min

Solenoid position (omit for configuration with two solenoids):
SA =1 solenoid on side A

2 - CONFIGURATIONS

Valve con“guration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated "ow.

Con“guration 2 solenoids : Con“guration 1 solenoid on side A « SAZ:
3 positions with spring centering 2 positions (central + external) with spring
centering
A B A B
N >§Z T T b >§Z T T
|Z|:| T T X C [*] %ﬂ T T c [*j SA
a P T b | a P T |
\ \
[ [
A B } A B \
_ [
>L)€< q | [N >§ >L1< |
%! %
%:'%X_KT | ALTJ %:' T AL*“JSA
a P T b | a P T }
\
| |
‘ |
L 77777 F—————————————— — — I
\
\
\
[
|
* Controlled flow with p10 bar P-T
08 8 I/min
16 16 I/min
26 26 I/min
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D DSE3F

SERIES 11
3 - CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)
Typical "ow rate curves at constant p related to the reference signal and measured for the . .
available spools. The p values are measured between P and T valve ports. A B A B

SPOOL C08
Q [min] Q [Vimin]
A A P-T [bar] “ % Vit [V]
30 30
210 T T
% AB 7 1% 2 80 T
— 60
ol A o
L—
15 i y %/ " 15 VAVA/ /// 40
LT —
10 / ol 10 A A/4/, —T| — 30
Z L T |
A P N~ —]
5 // 5 — 20
L
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
1V] p [bar]
SPOOL C16
Q [I/min] Q [I/min]
A A P-T [bar] A % Vrif [V]
45 45 T
40 ‘ " 40 20 ‘
AL 90
2]
35 /’ 30 35 // N 70
30 Ej y /7 140 20 /////\>\60
»s P T 15/ 210 »s /, '// I~ 50
L
20 ,/ A 20 / // 40
s L~ — 10 e ///// |
/ — s
0 /A 0 ,///i ] L — 30
5 = 5 20
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
1[V] p [bar]
SPOOL C26
Q [Vmin] Q [Uimin]
A A P oar] A % Virif [V]
45 | 45 100 ]
40 \ 30 40 A\ 80
A'B —
35 e 35 ,0> O
30 Ej / 70 30 | / 50
P T / 10 // / 40
25 / 7 140 25 // A
20 ,// o210 20 #/ “ —
15 / 4/ 15 / = 30
10 ///,/ 10 ’/ [ — —
5 ,/ [ 5 / ,/// 20
— _ _
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
1V] p [bar]
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Q [I/min] APT par]
A - ar
30
210
25 4 140
,
A // 70
= P=
P //
15 — 30
//
10
10
s |
. I'// |t
L
0 1 3 4 5 6 7 8 9 10
I[V]
Q [I/min] APT par
“ -T [bar]
45
40 A 70
o |1 H o
30 30
p 210
25 /' = e
20 /,/,/ Pz,
/ A 7 L
15 p—
10 //
/ =
5 /’
0 1 3 4 5 6 7 8 9 10
I[V]
Q [I/min] APT o]
A - ar]
45 30
40
35 A 1 70
H yapzl
30 ~
25 P '/ 7 12(10
/Y
20 7
15 // o
0 v
/ =
5 L~
e
0 1 3 4 5 6 7 8 9 10
1[V]

83 240/112 ED

SPOOL A08

SPOOL A16

SPOOL A26

DSE3F

SERIES 11
Q [I/min]
i % Vrif [V]
30 100
i
25 // /74/ (758
L
20 Y /'é //’// 50
/
—
"Iz /'/é :"/ 40
LT L —
10 //A;//’I//
130
5 Z// B,
—— 20
0 20 40 60 80 100 120 140 160 180 200
p [bar]
Q [I/min]
A % Vrif [V]
45
100 |
40 0
35 / /,>> %6
30 ',// -~ />\>_ 50
25 y /4 A | T 40
T =
// T 30
15 v - —
10 AV 1 |
—
"
0 20 40 60 80 100 120 140 160 180 200
p [bar]
Q [l/min]
i % Vrif [V]
45 100925
40 7060
NN/ <L
S T
20 /// / // N
15 ‘/ /// \\>
_ 30
10 ] —
5 / L= 20
—
0 20 40 60 80 100 120 140 160 180 200

p [bar]
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4 - HYDRAULIC FLUIDS

DSE3F

SERIES 11

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical

department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

5 - ELECTRICAL CHARACTERISTICS

5.1 - Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which is
designed to reduce friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube and secured by means of a lock nut
and can be rotated through 360°depending on installation
clearances.

5.2 - Positional transducer

The DSE3F valve mounts an LVDT type positional transducer with
amplified signal to enable precise control of the restrictor and the
set flow rate, thus improving repeatability and hysteresis
characteristics.

The transducer is fitted coaxially on the proportional solenoid and
the connector features 360° positioning.

We recommend to use a screened cable to avoid interferences.
Technical specifications and connections are indicated here beside.

The transducer is protected against polarity inversion on the
power line.

6 - STEP RESPONSE (measured with mineral oil with viscosity of

36 ¢St at 50°C with electronic control unit)
Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table illustrates typical response times with the C13 spool and
with p =30 bar P-T.

7 - INSTALLATION

DSES3F valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and mounting surface.

83 240/112 ED

NOMINAL VOLTAGE vV DC 12
RESISTANCE (at 20°C) 3.66
MAXIMUM CURRENT A 1.88
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE
CLASS OF PROTECTION:

Atmospheric agents (CEI EN 60529) IP 65

Position transducer connection

Electronic card
connections

(see par. 9)
pin 1 supply 18 + 36 V pin 8c
pin 2 output2 + 10V pin 24a
pin 3 oV pin 22¢
pin 4 NC NC
reference
) supply output
1 18 + 36V 2+10V
3 = = 3-
3 |
REFERENCE SIGNAL STEP 0 100% 100 0%
Step response [ms] 30 25

Surface finishing

5/8
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9 - OVERALL AND MOUNTING DIMENSIONS

DSE3F

SERIES 11

DSE3F-A*
DSE3F-C*

i

_¢_%¢_
B 10 el =
3“ | 225 -
\‘\ | \‘\ L
/Y
@ 65 71
._\f 276
75
11.2
7.5
|
G — B Q’éifﬂ —
CO R
PH’@
|
DSE3F-A* SA
DSE3F-C* SA
4
i 'N'
7774\\ @ | \7 _
Al -
THEEEEL 225
\‘\ | \‘\ 1'
/{ | *
® . ‘

75

213

o\
.IIIIIIIIII \IIIIIIIII-

dimensions in mm

1 | Mounting surface with sealing rings:
4 OR type 2037 (9.25 x 1.78) - 90 shore

2 | Transducer and coil removal space

3 Main electrical connector DIN 43650

4 | Electrical connector 4 pin
EC4S/M12S/10 code 3491001002 for
position transducer (included)

connector

5 | Removal space of the main electrical

Fastening bolts: 4 bolts M5x30 - ISO 4762

Torque: 5 Nm

83 240/112 ED
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9 - ELECTRONIC CONTROL UNITS

for two solenoids valves

UEIK-21RSD 12V DC

Eurocard format

see cat. 89 335

for single solenoid valve

UEIK-11RSD 12V DC

Eurocard format

see cat. 89 315

A card holder, PSC-32D/20 is available, to be ordered separately with code 3899000001.

10 - SUBPLATES (see catalogue 51 000)

PMMD-AI3G rear ports

PMMD-ALS3G side ports

Ports dimensions: P, T, A, B: 3/8Z BSP

83 240/112 ED

DSE3F

SERIES 11
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D DSE3F

SERIES 11

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) + Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 8/8
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ISO

MOUNTING INTERFACE

83 260/112 ED

DSES

DIRECTIONAL VALVE

WITH PROPORTIONAL CONTROL

SERIES 10

SUBPLATE MOUNTING

4401-05 (CETOP 05)

p max 320 bar
Q max 90 I/min

OPERATING PRINCIPLE

ISO 4401-05-04-0-05
(CETOP 4.2-4-05-320)

37.3
— 27 [—Hr
16.7 —= [«
j; g 3.2 »T
N
¢ }7*%@ @€ \
Jrf 4@ @K M6 x 10
optional «TZ
2 11.2 (max) port
PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and electronic control cards)

» The DSES5 valve is a directly operated directional control
valve with electric proportional control and with ports in
compliance with 1ISO 4401 standards (CETOP RP 121H).

,» Itis used for directional and speed control of the hydraulic

» Valve opening and hence flow rate can be modulated

» The valve can be controlled directly by a current control

actuators.

continuously in proportion to the current supplied to the
solenoid.

supply unit or by means of the relative

- - electronic control units to exploit valve
Maximum operating pressure: performance to the full (see paragraph 11)
-P-A-Bports 320 ’
- T port: standard version bar 210 » The DSE5 valve is available in special
version with Y port 320 version with Y external subplate drain port
Maximum flow with p 10 bar P-T imin 30-60 (see paragraph 9).
Step response see paragraph 6
Hysteresis (with PWM 100 Hz) % of Q max <6% HYDRAULIC SYMBOLS (typical)
Repeatability % of Q max <+1,5% DSE5-C*
Electrical characteristics see paragraph 5 A B
Ambient temperature range °C -20/ +60 W
T T
Fluid temperature range °C -20/+80 a P T b
Fluid viscosity range cSt 10 + 400
Fluid contamination dearee According to 1ISO 4406:1999 DSE5-A*
9 class 18/16/13
Recommended viscosity cSt 25
Mass: single solenoid valve K 4,4
double solenoid valve 9 5,9

83 260/112 ED
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D DSES

SERIES 10

1 - IDENTIFICATION CODE

D S|E| 5] - /110 - K1
Directly operated :I_,

directional control valve Manual override
(see par. 10)

Electric proportional control Coil electrical connection:
plug for connector type

Size ISO 4401-05 (CETOP 05) —— DIN 43650 (standard)
Spool type: D12 = Nominal solenoid voltage 12V DC

p_ Ype: D24 = Nominal solenoid voltage 24V DC
C = closed centers
A = open centers L Seals:

) N = NBR seals for mineral oil (standard)

Spool nominal flow V = FPM seals for special fluids

(see table 2)

Solenoid position (omit for configuration with two solenoids): L Series No. (from 10 to 19 sizes and mounting
SA =1 solenoid on side A dimensions remain unchanged)
SB = 1 solenoid on side B

2 - CONFIGURATIONS

Valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, nominal flow rate.

2 solenoids configuration: *SAZ configuration: 1 solenoid on side A. *SBZ configuration: 1 solenoid on side B.
3 positions with spring centering 2 positions (central + external) with 2 positions (central + external) with
spring centering spring centering
A B A B A B
ht >ﬂ T T ’ﬂg ht >ﬂ T T T T ’,g
I T | c[e‘c] I Tl Cix|sA T | C x|sB
a P T b ‘ a P T } P T b }
\ \ \
‘ \ \
A B } A B \ A B \
\ \
b >ﬂ >L){( | [N >§ >LZ( | )Ll( 4 |
| T Y] A El‘cj | I A [*] SA T | A [*] SB
a P T b | a P T } P T b }
\
| } }
! | |
L77777;7 7777777777777777 _— -
\
\
\
|
* Controlled flow withAp 10 bar P-T
30 30 I/min
60 60 I/min
60/30 60 (P-A) /30 (B-T) I/min
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D DSES

SERIES 10

3 - CHARACTERISTIC CURVES (values measured with viscosity of 36 ¢St at 50°C with valves connected to the relative electronic control units)

Typical constant flow rate control curves at p according to current supply to solenoid
(D24 version, maximum current 1600 mA), measured for the various spool types available.
The reference p values are measured between ports P and T on the valve.

A B A B

Pl T Pl T
SPOOL TYPE C30
Q [/min] Q [/min]
“ AP-T[bar] ﬂ % | max
70 70
60 60
70
AB
== 140 >
oL -k NZ ~ &
40 / 0 40 4
P T
80
30 L—t 10 30 //
/ 70
20 ——F—F— B 20 ] 60
10 Z 10 L1 50
/
— _— éo
0 200 400 600 800 1000 1200 1400 1600 0 20 40 60 80 100 120 140 160 180 200
1 [mA] AP-T [bar]
SPOOL TYPE C60
Q [I/min] Q [I/min]
| AP-Tbar] | % | max
100 100
90 90 —
80 _— 30 80 b
70 A B 70 70 / =
60 E / 149 60 — \Q\
—
50 PT ///’_ 210 50 15/ T —] 188
40 /7/ 40 L— = 80
Va —
30 30 70
20 20 60
s ol 3
. — —
0 200 400 600 800 1000 1200 1400 1600 0 20 40 60 80 100 120 140 160 180 200
I [mA] AP-T [bar]
SPOOL TYPE A30
Q [/min] Q [I/min]
A AP-Tibar] i % I max
70 70
60 60 S
A B 70 e T N e
50 140 50 Ve — ——r— 100
I 210 / 90
40 y Y 30 40 /4
P T 80
30 10 30 /
/ / 70
20 20 60
fem——
10 ’ 10 W] 50
] 40
0 200 400 600 800 1000 1200 1400 1600 0 20 40 60 80 100 120 140 160 180 200
I [mA] AP-T [bar]
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D DSES

SERIES 10
SPOOL TYPE A60
Q [/min] Q [/min]
A AP-Tlbar] i % | max
100 100
80 / 70 80 e .
v /4 ~ T~
70 ~B /f 140 70 / ~ S ——
60 I /. 10 60 I/ — —T— 100
T—
o0 T ] 71 210 oo | T 90
40 74 40 l/ 80
/7 N
30 30 70
20 20 W~ 60
10 i 10 50
— = ;O
0 200 400 600 800 1000 1200 1400 1600 0 20 40 70 80 100 120 140 160 180 200
1 [mA] AP-T [bar]
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4 - HYDRAULIC FLUIDS

DSES5

SERIES 10

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.
Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

5 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.

The tube, screwed to the valve body, contains the armature which
is designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut.

It can be rotated through 360° depending on installation clearances.

6 - STEP RESPONSE (measured with mineral oil with viscosity of

36 ¢St at 50°C with the relative electronic control units)

Step response is the time taken for the valve to reach 90% of the
set position value following a step change of reference signal.

The table shows typical response times tested with spool type C60
and p =20 bar P-T.

7 - INSTALLATION

DSES5 valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed fluid
can easily leak between the valve and support surface.

83 260/112 ED

NOMINAL VOLTAGE VDC 12 24
RESISTANCE (at 20°C) 3-34 | 865
MAXIMUM CURRENT A 2.6 1.6
DUTY CYCLE 100%
ELECTROMAGNETIC according to
COMPATIBILITY (EMC) 2004/108/CE
CLASS OF PROTECTION:
atmospheric agents (CEI EN 60529) IP 65
coil insulation (VDE 0580) class H
Impregnation class F
REFERENCE o o
SIGNAL STEP 0100% 100%0
Step response [ms]
DSE5-A*
DSE5-C* 50 40

Surface finishing

0.01/100
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D DSES

SERIES 10

8 - OVERALL AND MOUNTING DIMENSIONS

DSES5-A*
DSES5-C*

——— = +’® 74,

106

DSE5-A*SA

DSE5-C*SA
@ =06

‘}g, ]
Eﬂ 31

?
N
I
L

97 10

N
=
w

75
: dimensions in mm

1 | Mounting surface with sealing rings:
5 OR type 2050 (12.42x1.78) - 90 Shore

H R R

| 2 | standard manual override integrated in the
solenoid tube

3 | Coil removal space

4 | DIN 43650 electric coil connector

5 | Connector removal space

A*SB and C*SB versions solenoid position

Fastening bolts: 4 bolts M6x40 - ISO 4762
Torque: 8 Nm (bolts A 8.8)

83 260/112 ED 6/8
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9 - SPECIAL VERSION WITH Y EXTERNAL SUBPLATE DRAIN PORT

Identification Code

DSES5

SERIES 10

D S|E|5]| -

10 - K1

/

Y

Directly operated :|

directional control valve

Electric proportional control

ISO 4401-05 (CETOP 05) size

Spool type:
C =closed centers
A = open centers

Spool nominal flow
(see table 2)

Solenoid position (omit for configuration with two solenoids): —
SA = 1 solenoid on side A
SB = 1 solenoid on side B

Seals:

Port for subplate
external drain

Coil electrical connection:
plug for connector type
DIN 43650 (standard)

D12 = Nominal solenoid voltage 12V DC
D24 = Nominal solenoid voltage 24V DC

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (from 10 to 19 sizes and mounting

dimensions remain unchanged)

This version allows the operation with pressures up to 320 bar on
the valve T port.

It is a drain port Y realized on the valve mounting interface in
compliance with 1ISO 4401-05-05-0-05 (CETOP 4.2-4-R05). The Y
port is connected with the solenoid chamber: in this way the tubes
are not stressed by the pressure operating on the valve T port.

83 260/112 ED

- B2 —w=d
=— 54 ﬂ
—— 50.8 T
—=— 37.3 =
— 27 =
16.7 —= =
32 —— =
s ™
896
IR

46 —f=—
325 [~
j‘

—T
4"—»

2 11.2 (max)

@ 6.3 (max)
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D DSES

SERIES 10

10 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed

with a suitable tool, minding not to damage the sliding surface.

The following manual override is available upon request:

- CK version, knob. When the set screw is screwed and its point is aligned with the edge of the knob, tighten the knob till it touches the spool:
in this position the override is not engaged and the valve is de-energized. After adjusting the override, tighten the set screw in order to avoid
the knob loosing.

CK Version

b

|
|

|
HEC
T —1

\ /
128

Spanner for set screw: 3 mm

Code: 3803260003
11 - ELECTRONIC CONTROL UNITS
DSES5- = «*SA (SB)

EDC-131 for solenoid 24V DC

plug version see cat.89 120

EDC-151 for solenoid 12V DC

_ ) see cat. 89 250
EDM-M151 | for solenoid 12v DC | rail mounting

DSES5- Ax DSES5-C+

EDM-M231 | for solenoid 24V DC DIN EN 50022

. . see cat. 89 250
EDM-M251 | for solenoid 12v Dc | rail mounting

12 - SUBPLATES (see cat. 51 000)

Type PMD4-AI4G with rear ports 3/4Z BSP
Type PMD4-AL4G with side ports 1/2Z BSP

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com « e-mail: sales.exp@duplomatic.com

83 260/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 8/8
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OLEODINAMICA

83 270/110 ED

DSESG

DIRECTIONAL VALVE
WITH PROPORTIONAL CONTROL
AND INTEGRATED ELECTRONICS

\MG x 10

2 11.2 (max) /

\ optional «TZ

PERFORMANCES

(obtained with mineral oil with viscosity of 36 cSt at 50°C and integrated electronics)

Maximum operating pressure:

-P-A-Bports bar 320
- T port 140
Maximum flow with p 10 bar P-T I/min 30-60

» The DSE5G is a direct operated directional valve with
integrated electric proportional control and mounting
interface in compliance with ISO 4401 (CETOP RP 121H)

port standards.

» Itis normally used to control the positioning and the speed
of hydraulic actuators.

» The valve opening and hence flow rate can be modulated
continuously in proportion to the reference signal.

» The valve is controlled directly by an

integrated digital amplifier (see par. 5).

SERIES 10
SUBPLATE MOUNTING
ISO 4401-05 (CETOP 05)
p max 320 bar
Q max 90 I/min
MOUNTING SURFACE OPERATING PRINCIPLE
ISO 4401-05-04-0-05 —
(CETOP 4.2-4-05-320) I »‘ wﬂzn |
s~ | == D G =T
—= 37.3 f -® W
— 27 B —
167 = = :
to ool = ——5
! STl
| @A’@‘ B@\ A B
Q8 OO

Response times

see paragraph 4

Hysteresis

% of Q max < 3%

HYDRAULIC SYMBOLS (typical)

Repeatability

% of Q max <+1%

Electrical characteristics

see paragraph 5

Ambient temperature range °C -10/+50
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400

Fluid contamination degree

According to ISO 4406:1999
class 18/16/13

Recommended viscosity cSt 25
Mass: single solenoid valve K 51
double solenoid valve 9 6,6

DSE5G-C*  |[> -

DSESG-A*

DSE5G-Z* D I x
a P T b

83 270/110 ED
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1 - IDENTIFICATION CODE

DSESG

SERIES 10

D S| E|l5

10 -

K1 /

Direct operated
directional control valve

Electric
proportional control

Size 1SO 4401-05
(CETOP 05)

Digital integrated electronics
for open loop

Spool type:
C =closed centres
A = open centers
Z = zero overlap

Nominal flow rate of the spool
(see chart par. 2)

Seals:

Solenoid position (omit for 2 solenoids configuration):

SA = 1 solenoid on side A

—— Reference signal:
EO = voltage = 10V
E1 = current 4 / 20mA

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions
remain unchanged fron 10 to 19)

B = standard version
C = with CAN connector

Main connector 6 pin + PE

2 - CONFIGURATION

Configuration 2 solenoids :
3 positions with spring centering

A B
W
|Ei >ﬂTT _%C
a P T b
A B
Y Nl 4
B A | A
a P T b
A B
L x 4
i, | 2
a P T b

Valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated flow.

Configuration 1 solenoid on side A *SAZ:
2 positions (central + external) with
spring centering

A B
N 71T T
x| > >ﬂ ol clx|sa
| a P T }
} |
|
} A B \
|
‘ b Tk \
) = K_T A [x]sA
| a P T |
\
|
|
|
| |
| |
o |
L"p |
| [
,,,,,, e —
\
|
|
|
|
* Controlled flow with10 bar P-T
30 30 I/min
60 60 I/min
60/30 60 (P-A) / 30 (B-T) I/n

83 270/110 ED
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DSESG

SERIES 10
3 - CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)
Typical flow rate curves at constant p related to the reference signal and measured for the
available spools. The p values are measured between P and T valve ports. ™ 7
A B A B
The curves are obtained after linearization in factory of the characteristic curve through the digital
amplifier. The linearization of the curve is performed with a constant p of 30 bar and by setting the
value of flow start at 10% of the reference signal.
NOTE: for the zero overlap spool (Z), please refer to the characteristic curves of C type spool, P T P T
considering that the starting flow rate value is approx. 150 mV.
SPOOL TYPE C30
Q [I/min] Q [I/min]
| AP-Tibar] i % | max
70 70
60 60
A B
140 -
50 E 70 50 / — 100
40 / 2%8 40 / %0
PT
80
30 = o< 10 30 /
/ ] // 70
20 /,// — 20 L 60
// V/
10 Z = 10 b 50
Il
- & 20
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
V rif. [volt] AP-T [bar]
SPOOL TYPE C60
Q [I/min] Q [/min]
A AP-Tbar] i % I max
100 100
P
90 30 90 /
80 80 b
70 /
70 AB 70 Y
00 E /7 140 s0 [ — e -
~—
50 210 50 I/ \\‘ D— 100
PT / ’/ — 90
40 —~ 40 i — 80
/ A
30 30 70
20 20 60
o o 50
10 — 10 2
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200
V rif. [volt] AP-T [bar]
SPOOL TYPE A30
Q [/min] Q [I/min]
A AP-Tibar] | % | max
70 70
60 60 S
/ \\
50 o 149 50 VP T 1%
o /
40 30 40 /
PT 80
30 10 30 /
Z | / / 70
1
20 — 20
o 60
T
10 10 ! 50
| sl 40
0 1 2 3 4 5 6 7 8 9 10 0 20 40 60 80 100 120 140 160 180 200

V rif. [volt]

83 270/110 ED

AP-T [bar]
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D DSESG

SERIES 10
SPOOL TYPE A60
Q [I/min] Q [I/min]
“ AP-Tlbar] “ % | max
100 100
30
90 %0 /7 —\\\
80 / 70 80 ’-—\\ \\
70 A B / 140 70 l/ I~
60 EI S L8 o |4 — T 100
50 P T A 50 [ T T %
40 7 // 40 I/ — T 80
L Z= /] E—
30 30 70
20 20 W~ 60
L 50
10 /' 10 20
0 1 2 3 4 5 6 7 8 9 10 0 20 40 70 80 100 120 140 160 180 200
V rif. [volt] AP-T [bar]
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D DSESG

SERIES 10

4 - RESPONSE TIMES (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)

% | max

A

100 i
/

/
50 /

25 |

s

0 20 40 60 80 0 20 40 60
t[ms]

5 - ELECTRICAL CHARACTERISTICS
5.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5 ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see NOTE)

- gains limit (see NOTE)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: these parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software
(see paragraph 6.3)

The digital driver enables the valve to reach better perfomance compared to the analogic version, such as:

- reduced hysteresis and improved repeatability

- reduced response times

- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to interface a CAN-Open network

- possibility to perform a diagnostic program by means of the CAN connection

- high immunity to electromagnetic troubles

83 270/110 ED 5/12
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DSESG

SERIES 10
5.2 - Functional block diagram
l m
Al
g .0
ole
D
P e E— ¢ orao
&——— = F e =
_h G
> /J\
|
1 | Valve with proportional solenoids 3 Digital card
2 | Electronics envelope 4 Main connector
5.3 - Electrical characteristics
NOMINAL VOLTAGE Vv DC 24 (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER w 70
MAXIMUM CURRENT A 2,60
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) Vv DC +10 (Impedence Ri > 50K)
CURRENT SIGNAL (E1) mA 4 + 20 (Impedence Ri =500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the optoisolated industrial Field-bus type CAN-Bus 1ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4
immunity CEI EN 61000-4-2

According to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC AGENTS :

IP67 (CEI EN 60529 standards)

83 270/110 ED
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6 - OPERATING MODALITIES

DSESG

SERIES 10

The digital driver of DSE5G valve may be used with different functions and operating modalities, depending on the requested performances.

6.1 - Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analog type
integrated electronics. The valve has only to be connected as indicated below. This version doesnst allow the setting of the valve parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

Connection scheme (B version - EQ)

6.2 - Standard version with current reference signal (E1)

‘V S j _ Pin Values | Function NOTES
\ Al ()
} — - } F%—:—:i A 24 VvDC Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
| B | | |
} I } F%—‘—‘i‘ | B oV Power supply (zero) oV
| c ! [
_ I N B

} el } b O C Not used
\ D! } }
} = } <+ | D 10V Input rated command Impedence R; >50 k (see NOTE 1)
\ \ Lol

E [
} — - } 71— | E ov Input rated command -
| | [

F |
=TT | F +10V | Coil current + 100% Iy ax (se€ NOTE 2)
S] L
} r - }3* " r— I — | PE GND Protective ground
} | [ ()

T

Le——_ |

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in current

4 -20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve performs the configuration P-A and B-T, while
with 4 mA the configuration is P-B and A-T. For *SAZ single solenoid valves, with reference 20 mA to pin D, the valve full opeing is P-B and
A-T, while with 4 mA the valve is at rest. This configuration may be modified via software. If the current to solenoid is lower, than the card
shows a BREAKDOWN CABLE error. To reset the error switch-off the supply.

Connection scheme (B- version - E1)

83 270/110 ED

‘r . Pin Values Function NOTES

‘ ~

()

&yl v+ | A | 24vDc | voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
[ [ Lol
| B I [
| — e %%—:—:— B oV Power supply (zero) ov
| |
| c | [
= +——— | ¢ — Not used
\ o ! Lol
= >+—=————| D | 4+20mA | Inputsignal Impedence R; = 500
| | [

E
} — - } %%% E ov Zero reference
| | [

F
| = —t—t—1— | F +10V | Coil current + 100% Iy (See NOTE 2)
S L
} " o })f -—-—— | PE GND Protective ground
L \ \_J
| T
LL ___ -+
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D DSESG

SERIES 10

NOTE 1: Only on version EO (with voltage reference signal) the input signal is differential type. For double solenoid valves, with positive
reference signal connected to pin D, the valve opening is P - A and B - T. With zero reference signal the valve is in central position. For «SAZ
single solenoid valves, with positive reference to pin D, the valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug.

If only one input signal (single-end) is available, the pin B (OV power supply) and the pin E (0V reference signal) must be connected through a
jumper and both connected to GND, electric panel side.

NOTE 2: read the test point pin F in relation to pin B (0V)
NOTE 3: preview on the Pin A (24 VDC) an external fuse for protecting electronics. Fuse characteristics: 5A/50V type fast.

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm? for
cables up to 20m and 1,00 mm? for cables up to 40m, for power supply. The signal cables must be 0,50 mm’. A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

6.3 - Version with parameters set by means of CAN connector (version C)

This version allow to set some parameters of the valve connecting a PC to the CAN connector.

To do this, you have to order the interface device for USB port CANPC-USB/20 (code 3898101002), complete of the configuration software, a
communication cable (lenght 3 mt) and a hardware converter needed to connect the valve to the USB port. The software is Microsoft Windows
Xp® compliant.

The parameters that can be set are described below:

Maximum current (Gain regulation)
Imax A and Imax B set the maximum current to the solenoid A
corresponding to the positive value of the input reference. With this

parameter is possible to reduce the valve flow with the maximum ‘
reference.
Default value = 100% of full scale Q full scale 100% | ———————————

Range: from 100% to 50% of full scale

PWM Frequency Qmaxset L ———_—/ ——_ 1
Sets the PWM frequency, which is the pulsating frequency of the control - }
current. The PWM decrease improves the valve accuracy, decreasing the - [
regulation stability. p—
The PWM increase improves the regulation stability, causing a higher CONTROL
hysteresis.

Default value = 200 Hz

Range 50 + 500 Hz

Ramps

Increase time of Ramp R1 - solenoid A: sets the current increase time for a FLOW “

variation from 0 to 100% of the input reference from zero to -10V.

Decrease time of Ramp R2 - solenoid A: sets the current decrease time for Qmax [ ——

a variation from 100 to 0% of the input reference from -10V to zero. upP DOWN

Increase time of Ramp R3 - solenoid B: sets the current increase time for a
variation from 0 to 100% of the input reference from zero to +10V.
Decrease time of Ramp R4 - solenoid B: sets the current decrease time
for a variation from 100 to 0% of the input reference from +10V to zero.
Min time = 0,001 sec

Max time = 40,000 sec

Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

83 270/110 ED 8/12
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6.4 - Version with CAN-Bus interface (version C)

This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth)

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Function

1 CAN_SHLD Monitor

2 | CAN +24VDC| BUS + 24 VDC (max 30 mA)

3 CAN O DC BUS 0 VDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

N.B. :insert a 120 resistance on pin 4 and pin 5 of the CAN
connector when the valve is the closure knot of the CAN network.

7 - INSTALLATION

DSES5G valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

83 270/110 ED

DSESG

SERIES 10

[ — — —— /™ 71 AcTmIve
NODE

DIGITAL DRIVE

¢

uc
MICROCONTROLLER

CAN_CONTROLLER
Rx Tx

<

25
[~ =]

T

|
|
|
|
|
|
|
|
|
| |
L |11
CAN_GND| |CAN_V
CAN_H CAN_L

[:] 1200 BUS_LINE /

CAN-TRANSCEIVER

8 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N).

For fluids HFDR type (phosphate esters) use FPM seals (code V).
For the use of other fluid types such as HFA, HFB, HFC, please
consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

Surface finishing

[oormo0]
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9 - OVERALL AND MOUNTING DIMENSIONS

DSESG

SERIES 10

DSES5G-A*
DSE5G-C*
DSE5G-Z*

106

w 213

75 276

21.5

Fastening bolts: 4 bolts M6x40 (advised class A12.9)
Torque: 8 Nm (bolts A8.8) - 14 Nm (bolts A12.9)

DSESG-A* SA
DSE5G-C* SA

dimensions in mm

Mounting surface with sealing rings: 5 OR type
2050 (12.42x1.78) - 90 shore

Standard manual override embedded in the
pipe of the solenoid

Coil removal space

Main connection

Electrical connector 7 pin DIN 43563 - IP67 PG11
EX7S/L/10 code 3890000003
(to be ordered separately)

CAN-Bus connection (only for version C)

Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001

only for version C

(to be ordered separately)

83 270/110 ED
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D DSESG

SERIES 10

10 - SUBPLATES (See catalogue 51 000)

Type PMD4-AI4G rear ports 1/2Z BSP

Type PMD4-ALA4G side ports 1/2Z BSP

83 270/110 ED 11/12
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DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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MOUNTING SURFACE

83 280/112 ED

DSESJ

DIRECTIONAL VALVE WITH
PROPORTIONAL CONTROL
FEEDBACK AND INTEGRATED
ELECTRONICS

SERIES 10

SUBPLATE MOUNTING
ISO 4401-05 (CETOP 05)

p max 320 bar
Q max 180 I/min

OPERATING PRINCIPLE

1ISO 4401-05-04-0-05
(CETOP 4.2-4-05-320)

—= 373
—— 27ﬁr
167 = =~
S 3.2»r
N ©
tis AN
A B
Qs DD

<
/ optional T
2 11.2 (max) port

— < {i\m x 10
©
\

PERFORMANCES (obtained with mineral oil with viscosity of 36 cSt at 50°C
and with digital integrated electronic)

» The DSEbJ is a direct operated directional valve with
integrated electric proportional control, feedback and
mounting interface in compliance with 1ISO 4401
(CETOP RP 121H) standards.

» Itis normally used to control the direction and the speed
of hydraulic actuators.

» The valve opening and hence "ow rate can be
modulated continuously in proportion to the reference
signal. Transducer and digital card allow a “ne control of

the positioning of the cursor, reducing

- hysteresis and response time and
Max operating pressure: - P - A - B ports bar 350 optimizing the performance of the valve.
- T port 210
Nominal flow with p 10 bar P-T Vmin 5075 » Th.e valve is easy t.o.mstall.. The driver
directly manages digital settings (see par.
Response times see paragraph 4 6). In the case of special applications, you
Hysteresis % of Q max <0.2% can customize the settings using the
. optional kit (see par. 7).
Repeatability % of Q max <+0,1%
Threshold <0,1% HYDRAULIC SYMBOLS (typical)
Valve reproducibility 5% _A B
Electrical characteristics, IP see paragraph 5 DSE5J-C* IEW
_ b
Ambient temperature range °C -20/ +60 : PT
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 10 + 400 DSE5J-A*
. N according to 1ISO 4406:1999
Fluid contamination degree class 18/16/13
Recommended viscosity cSt 25
Mass:  single solenoid valve K 5,6 DSE5J-Z*
double solenoid valve 9 7,1

83 280/112 ED
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1 - IDENTIFICATION CODE

DSESJ

SERIES 20

DISIE|5|J| - /120 |-

K1l

=

Direct operated
directional control
valve

Electric
proportional control

Size 1SO 4401-05 (CETOP 05)

Digital integrated electronics —
for valves with feedback

Spool type:
C = closed centres
A = open centres
Z = zero overlap

(see chart par. 2)

Reference signal:
EO = voltage +10V
E1 = current 4 / 20mA

Seals:

N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

— Series N. (the overall and mounting dimensions remain
Nominal "ow rate of the spool ——M8MM unchanged from 10 to 19)

Solenoid position (omit for 2 solenoids configuration):
SA =1 solenoid on side A

Main connector 6 pin + PE

2 - CONFIGURATIONS

Valve con“guration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated "ow.

Con“guration 2 solenoids : Con“guration 1 solenoid on side A « SAZ:
3 positions with spring centering 2 positions (central + external) with spring
centering
A B A B
At AL o
>34 TT Ci*| >4 TT C[*|SA
a P T b a P T
A B A B
Sl VTN
>IEHX T AL* ] DEAHX ] /A A% ]sA
a P T b a P T
A B
Al g
>34 % O Zi*]
a P T b
* Controlled flow with p10 bar P-T
50 50 I/min
75 75 1/min
70/35 70 (P-A) / 35 (P-B) l/min
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D

3 - CHARACTERISTIC CURVES (obtained with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)

Typical "ow rate curves at constant p related to the reference signal and measured for the
available spools. The p values are measured between P and T valve ports.
The curves are obtained after linearization in factory of the characteristic curve through the digital

ampli“er.
SPOOLS A50 - C50
Q [I/min]
A AP-T [bar]
180
100
160
140 ,/
120 // 50
100 / ~
/ ~ ] 30
// 20
60
40 v 5/'4 " °
—
=

0 10 20 30 40 50 60 70 80 90 100

Command value [%)]

SPOOLS A75 - C75

Q [I/min]
A A P-T [bar]
100
180
y 50
160 / —
140
120 / %
/ —
100 ] 20
80 Vay4 — —— 10
40 v Z ///’/
20 Z L~
=

0 10 20 30 40 50 60 70 80 90 100
Command value [%)]
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SERIES 20
A B
Pl T
SPOOL 750
Q [I/min]
‘ A P-T [bar]
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100
160
140 /
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100 ,/
P 30
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20
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D DSESJ

SERIES 20
Z PRESSURE GAIN
° 100 The diagram shows the valve pressure gain, expressed as % of the
ca\ 80 ratio between the port pressure variation in A or B ( p AB) and the
C:( Iy 60 P system pressure, according to the reference signal. In practice,
< 40 / the pressure gain states the valve reaction towards external
disturbances aimed at changing the actuator position.

20

0

-20

-40 /

-60

-80

-100

5 -4 -3 -2-1 01 2 3 4 5
Command value [%]

4 - RESPONSE TIME (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)

Q [I/min] FREQUENCY RESPONSE (SPOOL Z - 4/3 valve)
@ Signal
= | +10%
3 I -— = +25%
2 0 ; ——e— +90%
£ -,
< NN 4
\\ ,I \\
-2 Y '/\‘ 7 \ -110
4
-3 }'\ = }( -90
Vi \ —_
-4 ‘/l } /,/ \ -70 §
7L / 50 8
¢ d / 5
2 L ”~ /
- /‘, ~ /’ 30 & These test amplitude are
_35{—’ — " | _ L 10 § performed with 50% of max flow,
B o and p (P-T) 10 bar.
3 5 10 20 30 40 50 70

Frequency [Hz]

% | max RESPONSE TIME

LT
/

ol

N

\

7 \
N N e
0 10 20 30 40 50 0 10 20 30 40 50

t [ms]
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5 - ELECTRICAL CHARACTERISTICS

5.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver),
which incorporates a microprocessor that controls, via software, all
the valve functions, such as:

- continuous converting of the voltage reference signal (EO) or of
the current reference signal (E1) in a digital value

- generation of up and down ramps

- gains limit

- compensation of the dead band

- protection of the solenoid outputs against possible short circuits

5.2 - Functional block diagram

DSESJ

SERIES 20

The digital driver enables the valve to reach better performance

compared to the analogic version, such as:

- reduced response times

- optimization and reproducibility of the characteristic curve,
optimised in factory for each valve

- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to perform a diagnostic program by means of the LIN
connection

- high immunity to electromagnetic troubles

We deliver the DSE5J with these standard settings:

UP/DOWN ramp at minimum value, no deadband compensation,

max valve opening (100% of spool stroke). It is possible to

customize these parameters using the special kit, to be ordered

separately (see par 7).

1 | Valve with proportional solenoids 3

Digital card

2 | Electronics envelope 4

Main connector

5.3 - Electrical characteristics

24 (from 19 to 35 VDC, ripple max 3 Vpp)

NOMINAL VOLTAGE vbC external fuse 5A (fast), max current 3A
ABSORBED POWER W 70

MAXIMUM CURRENT A 2.6

DUTY CYCLE 100%

VOLTAGE SIGNAL (EO) Vv DC +10 (Impedance Ri>50K)

CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri =500 )

ALARMS Overload and electronics overheating, LVDT sensor error, cable

breakdown or power failure or < 4mA.

COMMUNICATION

LIN-bus Interface (with the optional kit)

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

ELECTROMAGNETIC COMPATIBILITY (EMC)
emissions CEI EN 61000-6-4
immunity CEI EN 61000-6-2

According to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC
AGENTS

IP65 / IP67 (CEI EN 60529 standards)

83 280/112 ED
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D DSESJ

SERIES 20

6 - OPERATING MODALITIES

The digital driver of DSE5J valve is available in two versions, with voltage or current reference signal.

6.1 - Version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analogic type
integrated electronics. The valve has only to be connected as indicated below. This version doesnet allow the setting of the valve parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

Connection scheme EO

‘Fi T 77 - Pin Values Function NOTES
| Al
— I e i
} = } ] C A 24V DC Voltage from 19 to 35 V DC (ripple max 3 Vpp) (see NOTE 1)
| B | | |
} — - } F%—?—:ﬁ B oV Power supply (zero) ov
| c | [
1 I I B,
} ) } — ) c 24V DC | Valve Enable NOTE 2
| o ! | |
} — - } F%% D +10V Differential input Impedance R;> 50 k (see NOTE 3)
| £ | | |
} — - } %%% E oV Differential input
| | | |
[ 3 L 6-10Vo | Monitor feedback or see NOTE 4
} @} } } F 2-6-10V | Lin comm
| | | |
| r =y —r—r— | PE GND Protective ground
I \ L)
\ T 2
Le—— I L

6.2 - Version with current reference signal (E1)

The reference signal is supplied in current 4 - 20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve
performs the configuration P-A and B-T, while with 4 mA the configuration is P-B and A-T. For «SAZ single solenoid valves, withreference 20
mA to pin D, the valve full opening is P-B and A-T, while with 4 mA the valve is at rest. If the current to solenoid is lower, than the card shows a
BREAKDOWN CABLE error. To reset the error is sufficient to restore the current 4mA.

Connection scheme E1

‘r****T Pin Values Function NOTES
‘ —~
\ Al ()
| — - F%—:—:i A 24V DC Voltage from 19 to 35 V DC (ripple max 3 Vpp) (see NOTE 1)
| |
| B I [
} — - } %%—?—:7 B ov Power supply (zero) oV
| c | [
J— I I N
} - } > T C 24V DC Valve Enable NOTE2
\ D! } }
} | e } >I=""——"| D | 4+20mA | Inputsignal Impedance R;> 500 k
\ £ | } }
} — - } +1——| E oV Zero reference
| | [
i I 6-10V o i i
} N } 17— E Monltor point or see NOTE 4
| @‘ Lo 2-6-10V Lin comm
| | [
| r = - m’ — | PE GND Protective ground
Iy | _
| T
lLe_ L

NOTE 1: preview on the Pin A (24 VDC) an external fuse for protecting electronics. Fuse characteristics: 5A/50V type fast.

NOTE 2: preview 24V DC on the PIN C to activate the card power stage.

NOTE 3: The input signal is differential type on EO version only. For double solenoid valves, with positive reference signal connected to pin D,
the valve opening is P - A and B - T. With zero reference signal the valve is in central position. For *SAZ single solenoid vaVes, with positive
reference to pin D, the valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug.

If only one input signal (single-end) is available, the pin B (OV power supply) and the pin E (OV reference signal) must be connected through a
jumper and both connected to GND, electric panel side.
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SERIES 20

D

NOTE 4: This value changes, as shown in the table below. When MONITOR function is enabled and the card is enabled, read the test point pin
F in relation to pin B (0V). When detect a failure or error of the sensor LVDT, the drive bring the valve back in central position and locks it. In
this condition the pin F, referring to the pin B, indicates OV DC output. To reset the fault, the card must be disabled and re-enable. When the
card is disabled, the pin F referred to the pin B shows 2.7V DC output: this value is given by the voltage of the LIN bus communication and not
by the MONITOR value.

double solenoid valves single solenoid valve
command (Pin D) Pin F command (Pin D) Pin F
-10V oV - -
ov 6V ov 6V
+10V 2V +10V 0V

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm?2 for
cables up to 20m and 1,00 mm?2 for cables up to 40m, for power supply. The signal cables must be 0,50 mm2. A suitable cable would have
7 cores, a separate screen for the signal wires and an overall screen.

7 - OPTIONAL KIT LINPC-USB/10

The kit (to be ordered separately, code 3898501001) includes control box with 7 poles connector, USB PC cable (1.8 m length), software for
card configuration. The software is Microsoft XP© compliant.

The box has three main functions:

- It can be used to read the values from the external command (PLC, etc. ..) to the valve. In this case, the box simply acts as monitor through
points of measurement.

- It may exclude the command from the PLC and controls the valve, choosing the direction and speed of movement (keys gr.2 and 4). This
way you can test the response of the valve control input, and diagnose failures, malfunctions, simulating the valve working.

- The control box acts as interface between PC and electronic card (key 3) to allow customization of the parameters via software.

For more detailed information on the use of the box, see the documentation on the software CD.

@ G®

CONTROL BOX

from the system

— Tontrol _Pol = | Lin-Bus _Enable (C) -
nt, On!
Oﬂ " ] N N B
Ext Exil u
Pol - Monitor -
D |

- [©ry Test points

@Mcn ==

00 00

N

Keys for control of valve
movements.

\
/@
=

3 | Switch LinBus/Monitor
// - — 4 | Enable Switch
k to the valve 5 Leds
\\ 6 RS232 connection to PC
7

cable length =2 mt Main connector

7.1 - Programming the parameters via LIN Bus
The software included in the kit allows the customization of the following parameters:

Deadband compensation
You can change the mechanical spool overlap by adjusting the parameters V: MINA and V MINB.

Gain Adjustment
You can change the parameters V and V MAXA: MAXB, which restrict the spool opening for positive and negative values of the reference
signal.

AINW: W command input scaling
This command allows to scale the input signal and determine whether the input is enabled for signals in voltage or in current.

V: TRIGGER
Value in percentage by which you activate the deadband function of V: MinA and V: minB.
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SERIES 20

Ramps ow

Ramps are divided into four quadrants and can be customized by

setting the parameters 1Q, 2Q, 3Q and 4Q. They define the time Qmax |
variation of current in the solenoid in reference to input command. UP DOWN

range: 1 + 60000 ms.

7.2 - Wiring scheme of Lin/Bus box

1 USB connector

2 | Main connection from
the system

3 Lin/Bus connection

4 | 7 poles connection to
command the valve.

8 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

9 - INSTALLATION

DSES5J valves can be installed in any position without impairing
correct operation.
Ensure that there is no air in the hydraulic circuit.

Surface “nishing

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.
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SERIES 20
10 - OVERALL AND MOUNTING DIMENSIONS
DSE5J-A* ‘ 2963
DSE5J-C* 2318
DSE5J-Z*
P o | -
T L A | J
@—F—1IT R
H l = 147
B
[ *777777%W;_FM7 ‘ ..T.H'*]i*i’ AN 1 r NI
- 31
b | 0 e L ;
JI | ‘
on I
72 97 105.9 ——=
374 M\.
Adjustment sealing performed at 75
factory. Do not disassemble the 215 l——
transducer.
12 —
| |
f == - ’ i
| A . N /, B ‘
ri i TAT | TB’i’#'? >
‘E' N NI Ik e —P
4 P) &
DSE5J-A* SA
DSE5J-C* SA
£ LI
L T L Ln | ]
C) . @L’,T;"fl
A —] | I.:::l
|
[ : S _.%.IM*4*M..Z¥;T”
- 0 [
4E/:I|I # [: dimensions in mm
@ 1 | Mounting surface with sealing rings:
98.9 72 97 10 5 OR type 2050 (12.42x1.78)
297 J 90 shore
2 | Electrical connector 7 pin DIN 43563 -
Adjustment sealing performed at IP67 PG11 EX7S/L/10
factory. Do not disassemble the 21.5 t— code 3890000003
transducer. 12 — (to be ordered separately)
— 3 | Coil removal space (solenoid B only)
= 4 | Main connection
Fastening bolts: N. 4 bolts M6x40 - ISO 4762
Torque: 8 Nm (A8.8 bolts)
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SERIES 20

11 - SUBPLATES (see catalogue 51 000)

PMD4-AI4G rear ports 3/47 BSP

PMD4-ALA4G side ports 1/2Z BSP

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com

83 280/112 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 10/10



DUPLOMATIC

OLEODINAMICA

OPERATING PRINCIPLE

83 310/112 ED

DSPE*

PILOT OPERATED
DIRECTIONAL VALVE

WITH PROPORTIONAL CONTROL

SERIES 11
DSPE5S CETOP P05
DSPE5R ISO 4401-05 (CETOP RO05)
DSPE7 ISO 4401-07 (CETOP 07)
DSPES ISO 4401-08 (CETOP 08)
DSPE10 ISO 4401-10 (CETOP 10)

p max (see performances table)
Q max (see performances table)

» The DSPE =« are pilot operated directional control

valves with electric proportional control and
mounting interface in compliance with 1SO 4401
(CETOP RP121H) standards.

— — .
=i = » The valve opening (and hence the flow rate) can
:i j be modulated continuously in proportion to the
current supplied to the proportional solenoids of
B | A the pilot valve.
' » They can be controlled directly by a current control
-E——- X | =3t supply unit or by means of the relative electronic
T = i — control units to exploit valve performance to the
‘?' ) I full (see par. 15).
== W UNTA] L S , They are available in CETOP P05, ISO 4401-05
i i (CETOP RO05), ISO 4401-07 (CETOP 07), ISO
Y A i B X 4401-08 (CETOP 08) and ISO 4401-10 (CETOP
| 10) sizes. Every size can be supplied with different
controlled flow rates, up to
1600 I/min.
PERFORMANCES (obtained with viscosity of 36 cSt DSPE5
at 50°C with the relative electronic control units) DSPE5SR DSPEY DSPE8 | DSPE10
Max operating:
-P-A-Bports bar 350
- T port see paragraph 6
Controlled flow rate with p 10 bar P-T I/min see paragraph 2
Step response see paragraph 8
Hysteresis (with PWM 100 Hz) % Q max < 4%
Repeatabilit % Q < +2% .
P y max ° HYDRAULIC SYMBOL (typical)
Electrical characteristics see paragraph 7
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/ +80
A B
Fluid viscosity range cSt 10 + 400 ; ,\N\‘7ﬁﬁ==w ‘
Fluid contamination degree According to ISO 4406:1999 class 18/16/13 a PT TT b
Recommended viscosity cSt 25
Mass: single solenoid valve K 7,1 9,3 15,6 52,5
double solenoid valve 9 7,5 9,7 16 53

83 310/112 ED
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D

1 - IDENTIFICATION CODE

DSPE*

SERIES 11

D S|P E

Pilot operated
directional

control valve

Electric
proportional control

Nominal size:

5 = CETOP P05 (NOTE)
5R = 1S0O 4401-05 (CETOP RO05)
7 =1S0 4401-07 (CETOP 07)

8 = ISO 4401-08 (CETOP 08)

10 = 1SO 4401-10 (CETOP 10)

Spool type:
C = closed centres

A = open centres

RC = regenerative closed centres
RA = regenerative open centres

Spool nominal flow rate (see table par. 2)

Configurations for single solenoid version
(omit for double solenoid version):

SA =1 solenoid for cross configuration
SB = 1 solenoid for parallel configuration

NOTE: This version is interchangeable with the model E4E Duplomatic

Piloting: | = internal

K1 /
|

Manual override:
(see par. 15)

Caoil electrical connection:
for connector type
DIN 43650

D12 = voltage 12V DC
D24 = voltage 24V DC

— Drainage: | =internal

E = external

— Seals:

E = external
Z = internal piloting with 30 bar fixed
adj. pressure reducing valve (see par. 6)

N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (the overall and mounting dimensions

remain unchanged from 10 to 19)

2 - AVAILABLE CONFIGURATIONS

3 positions with

Configuration 2 solenoids:

spring centering

The valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated flow.

1 solenoid for cross configuration «SAZ:
2 positions (central + external)
with spring centering

1 solenoid for parallel configuration *SBZ:
2 positions (central + external)
with spring centering

valve type * nominal flow rate with p 10 bar P-T
DSPE5 80 80 I/min
DSPE5R 80/40 80 (P-A) / 40 (B-T) I/min
100 100 I/min
DSPE7 150 150 I/min
150/75 150 (P-A) / 75 (B-T) I/min
200 200 I/min
DSPES8 300 300 I/min
300/150 300 (P-A) / 150 (B-T) I/min
350 350 I/min
DSPE10 500 500 I/min
A B 500/250 500 (P-A) / 250 (B-T) I/min
|\ > Tl v d . RC %!
N -
o |
i valve type * nominal flow rate with p 10 bar P-T
—£ 3 __ ‘ DSPE7 150/75 150 (P-A) / 75 (B-T) I/min
X ML RA %! -
D [ Adr [« el DSPES8 300/150 300 (P-A) / 150 (B-T) I/min
a P T DSPE10 500/250 500 (P-A) / 250 (B-T) I/min

83 310/112 ED
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D DSPE*

SERIES 11
3 - CHARACTERISTIC CURVES (values measured with viscosity of 36 cSt at 50°C with valves in conjunction with the relative electronic control units)
Typical flow rate control curves at constant p according to current supply to the solenoid ] ]
(D24 version, 860 mA max current), measured for the available spool types. A B A B

The reference p values are measured between valve ports P and T.

3.1 - Characteristic curves DSPE5 e DSPE5SR

SPOOL C80 - A80

Q Vmin] A p-T [Bar]
180 ‘ 100
50
Vad
/ L~
//,/ 20
|+ 10

100 / /
) 5/5,4/
= _

0 100 200 300 400 500 600 700 800 860

N

I [mA]
3.2 - Characteristic curves DSPE7
SPOOL C100 - A100 SPOOL C150 - A150
I/min I/min
Q Vmin} A p-T [Bar] Ql ] A p-1 [Bar]
‘ ‘ 100
400 450 7
350 400 /
100 /
300 L~ 350 /r 50
/ 300
250 / 50 / 30
250 -~
30 f 0T ) 2
/ / L~ 200 LA ,/
e 150 77
100 7/’%/' 10 100 ’,// =
50 ///,/ 50 //{/
— —
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]
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D DSPE*

SERIES 11
3.3 - Characteristic curves DSPE8
SPOOL €200 - A200 SPOOL C300 - A300
. Ui
Q [/min] ApT [Bar] Q [V/min] A p-1 [Bar]
‘ 100
700 800
100 /
600 / 700 y
L/ / P 50
500 /| 600 d
/ 50 500 / 30
400 / L~ /,
30 400 1 1 20
/ VA
200 Pt 10 / A/,/
o o o
100 L 2%'/ 100 Py s
— —
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]
SPOOL C350 - A350 SPOOL C500 - A500
Q [Vmi Q [I/min
[ n‘1|n] A P-T [Bar] [ ‘ ! A p-1 [Bar]
/ 1600
1000 /' 1400 y
800 o 1200 ,/ 50
/ N 1000 /7
600 S 30 / 30
20 800 20
400 / lé/ 600 // s i =
10
/ &// 400 /| /'é'//
200 V/ é [ —1 200 / 7//
I~
— -
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]

4 - HYDRAULIC CHARACTERISTICS (values measured with viscosity of 36 cSt at 50°C with valves in conjunction with the relative electronic control units)

DSPES
DSPERS5 DSPE7 DSPES DSPE10
Max flow rate I/min 180 450 800 1600
Piloting flow requested with .
- I/ 3 5 9 13

operation 0 100% min

Piloting volume requested with 3

operation 0 100% em L7 3.2 9.1 216
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SERIES 11

5- HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N).
For fluids HFDR type (phosphate esters) use FPM seals (code V).

For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.
The fluid must be preserved in its physical and chemical characteristics.

6 - PILOTING AND DRAINAGE

The DSPE valves are available with piloting and drainage, both internal and external.
The version with external drainage allows a higher backpressure on the unloading.
DSPES and DSPERS

Plug assembly

VALVE TYPE
X Y X: M5x6 plug for
INTERNAL PILOT AND external pilot
N YE .
IE EXTERNAL DRAIN © S Y: M5x6 plug for
INTERNAL PILOT AND external drain
I N NO NO

INTERNAL DRAIN

EXTERNAL PILOT AND
EE EXTERNAL DRAIN YES YES

EXTERNAL PILOT AND
El INTERNAL DRAIN YES NO

PRESSURES (bar)

Pressure MIN MAX
X: M6x8 plug for
Piloting pressure on X port 30 210 external pilot
(NOTE) Y: M6x8 plug for
Pressure on T port with interal drain 10 external drain
Pressure on T port with external drain 250

NOTE: the version with external pilot with reduced
pressure must be used when higher pressures are
needed.

Otherwise the valve with internal pilot and pressure reducing
valve with 30 bar fixed adjustment can be ordered.

Add the letter Z to the identification code to order this option

(see par. 1). X: M6x8 plug for

external pilot
Y: M6x8 plug for
external drain

X: M6x8 plug for
external pilot
Y: M6x8 plug for
external drain

83 310/112 ED 5/12
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7 - ELECTRICAL CHARACTERISTICS

Proportional solenoid
The proportional solenoid comprises two parts: tube and coil.
The tube, screwed to the valve body, contains the armature which is

designed to maintain friction to a minimum thereby reducing
hysteresis.

The coil is mounted on the tube secured by means of a lock nut.
It can be rotated through 360° depending on installation clearances.

8 - STEP RESPONSE (measured with mineral oil with viscosity of

36 cSt at 50°C in conjunction with the relative electronic control units)

Step response is the time taken for the valve to reach 90% of the
set pressure value following a step change of reference signal.

The table shows the typical step response tested with static pressure
100 bar.

9 - INSTALLATION

The DSPE+ valves can be installed in any position without impairing
correct operation.

Ensure that there is no air in the hydraulic circuit.
Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated

in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

83 310/112 ED

DSPE*

SERIES 11

NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (at 20°C) 3.66 17.6
NOMINAL CURRENT A 1.88 0.86
DUTY CYCLE 100%
ELECTROMAGNETIC COMPATIBILITY According to
(EMC) 2004/108/CE
CLASS OF PROTECTION:
atmospheric agents (CEI EN 60529) IP 65
coil insulation (VDE 0580) class H
Impregnation class F

REFERENCE SIGNAL | 0 100% 100 0%

Step response [ms]

DSPES5 and DSPE5R 50 40
DSPE7 80 50
DSPES 100 70

DSPE10 200 120

Surface finishing

6/12
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DSPE*

10 - OVERALL AND MOUNTING DIMENSIONS DSPE5 AND DSPESR

SERIES 11

75
N\ DSPE5-C* -
DSPES-A* 207
DSPES5-C*SA .
@ DSPE5-A*SA 144
DSPE5-C*SB 144 -
DSPES-A*SB
a

i + oo

140.5

il

33

~— 52

ISO 4401-05-05-0-05
(CETOP 4.2-4 R05-350)

\WYARERWWas
®|
70 1— = L | — & |
23 \
=N 77\ ]
MOUNTING SURFACE DSPE5R - 62

6.3 (max)

Valve fastening: N. 4 SHC screws M6x35 - ISO 4762

Tightening torque:

8 Nm (A 8.8 bolts)

Thread of mounting holes: M6x10

Sealing rings:

N. 5 OR type 2050 (12.42x1.78) - 90 Shore
N. 2 OR type 2037 (9.25x1.78) - 90 Shore

NOTE: for overall dimensions with Z option (fixed
adjustment pressure reducing valve) see par. 14.

MOUNTING SURFACE DSPE5
CETOP 4.2-4 P05-350

|
i
i
X i

|
|
|
|
|
|
|
|

175.

dimensions in mm

5

3 6.3 (max)

.optional
#TZ port

M6

Mounting surface with sealing rings

DIN 43650 electrical connector

Connector removal space

AW |IN |

solenoid tube
(included in the supply - see par. 15).

Standard manual override integrated inside the

5 | Coil removal space

83 310/112 ED
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11 - OVERALL AND MOUNTING DIMENSIONS DSPE7

DSPE*

SERIES 11

75

dimensions in mm

/\ DSPE7-C*
DSPE7-A* 207
DSPE7-C*SA
@ \ DSPE7T-A*SA 44
DSPE7-C*SB 144
DSPE7-A*SB @ § 15
b a o |
f f }
O | —@
‘ ! 185.5
2
150.5 |
| - i / \ - © | ®
=== = T = 3_E 100 |
[ S AU o I I A A ___J____
W [ Il \ \ [ i
(N n [
== 1 1l M= 45 @ | @
i i i L i
o — !
22 au% 23 4.5
123.6
—~— 52 144
220.5
iz ) d X|\ /7
;5 I ® ; NOTE: for overall dimensions with Z option (fixed
e \g ! adjustment pressure reducing valve) see par. 14.
92 —1-— — - —f—-H--+— X1
|
" ﬂ@\ TRAS

MOUNTING SURFACE
1ISO 4401-07-07-0-05
(CETOP 4.2-4-07-250)

~ 14.3
1.6
[N
©
w

o o
3
H“ ¢ O
T$NQ$% g&ﬁ4
0 QP !
SO Y — M10
Pt PGS 4
2 17.5 (max) @ 6.3 (max)

Single valve fastening:

N. 4 TCEI M10x60 bolts - ISO 4762
N. 2 TCEI M6x60 bolts - ISO 4762

Mounting surface with sealing rings

DIN 43650 electrical connector

Tightening torque M10x60: 40 Nm (A 8.8 bolts)

M6x60: 8 Nm (A 8.8 bolts)

Connector removal space

AW |IN |

Standard manual override integrated inside the

Thread of mounting holes:

M6x18; M10x18

solenoid tube

Sealing rings:

N. 4 OR type 130 (22.22x2.62) - 90 Shore
N. 2 OR type 2043 (10.82x1.78) - 90 Shore

(included in the supply - see par. 15).

5 | Coil removal space

83 310/112 ED
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12 - OVERALL AND MOUNTING DIMENSIONS DSPES8

DSPE*

SERIES 11

75

A\ DSPE8-C* .
pspes-a* 27

@ DSPES-C*SA ., _ .
DSPES-A*SA

- DSPE8-C*SB
DSPE8-A*SB

144 —=

dimensions in mm

2 @$15

2115

176.5

Valve fastening: N. 6 TCEI M12x60 bolts - ISO 4762

Tightening torque: 69 Nm (A 8.8 bolts)

Thread of mounting holes: M12x20

Sealing rings:
N. 4 OR type 3118 (29.82x2.62) - 90 Shore
N: 2 OR type 3081 (20.24x2.62) - 90 Shore

NOTE: for overall dimensions with Z option (fixed
adjustment pressure reducing valve) see par. 14.

16.5 L 26 6
152
76 187.5
308.5
) Lt LI
| Q
[ | [ |
46
i j °l
115 4 é—H- L & - =
4 |
| T1 © I
7an\ }
S\ X A 1Br

MOUNTING SURFACE

ISO 4401-08-08-0-05 130.2
(CETOP 4.2-4-08-250) 2.7
~— 100.8 —=
= 945
e 77 —=
~ 53.2 =
29.4 »—'«
o 175 —
- 0
ang 56
pyd
e
(e}
o g © ~ @ 25 (max)
S'I L 4 M 12
@ 11.2 (max)

Mounting surface with sealing rings

DIN 43650 electrical connector

Connector removal space

AW |IN |

Standard manual override integrated inside the
solenoid tube
(included in the supply - see par. 15).

5 | Coil removal space

83 310/112 ED
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DSPE*

SERIES 11
13 - OVERALL AND MOUNTING DIMENSIONS DSPE10
75
DSPE10-C*
@ Ve DSPE10-A* 297 )
> 144 DSPE10-C*SA 15

DSPE10-C*SB 144 F
DSPE10-A*SB

DSPE10-A*SA

Sealing rings:
N. 4 OR type 4150 (37.59x3.53) - 90 Shore
N: 2 OR type 3081 (20.24x2.62) - 90 Shore

solenoid tube
(included in the supply - see par. 15).

v ’ ‘ \ 108 ‘
| ‘ | 267.5
F - —- ‘ L — ] 232.2 ‘
4»7%77<i A*A{A
| L r——- ! -4 182 !
| 7 |
| s LY -0 T He
Irr— | [T il i = ) | @
L—jiff—f/‘rl‘l l!‘ l‘lﬁ\’_'*% !
™ T ; g { '
19.7 26 4.5
—= 39 230
=71 340
453.5
. . | .
OO0
; /'4"\ ;
—
T - e
OBy B
QO x i@p‘ ©
T T T
MOUNTING SURFACE
ISO 4401-10-09-0-05
(CETOP 4.2-4-10-350)
0
I3 41.3
B
N X
NOTE: for overall dimensions with Z option (fixed - Ly M 20
adjustment pressure reducing valve) see par. 14. {‘1 :
@ 11.2 (max) @ 32 (max)
- 1 | Mounting surface with sealing rings
Valve fastening: N. 6 TCEI M12x70 bolts - ISO 4762 g gring
2 | DIN 43650 electrical connector
Tightening torque: 330 Nm (A 8.8 bolts)
3 Connector removal space
Thread of mounting holes: M20x40 4 | Standard manual override integrated inside the

5 | Coil removal space

83 310/112 ED
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DSPE*

SERIES 11
14 - OVERALL AND MOUNTING DIMENSIONS DSPE*-*/11*-Z*/*
DSPES5-*/11*-Z*/* b DSPE?-*/ll*-Z*/;
b a
0 ; = e
I I ' L~ '
‘ ‘ |
= N 4@ —F Tt
=, | 0
®—~f ,4%,71‘7, 2155 | 74”74‘77 225.5
- f ! m | - TTDAT‘T\MTT -
T [He sl - sl ulled
_— QD | CP -4 = il 1l ==
T T | Ih | Ih [
b a
[ NOTE: f issi
DSPE8-+/11*-27 @ @ overall dicr’r:emnlssiz:sgand
) ‘ ‘ characteristics see par.
@T o 10-11-12-13
7,4{*,T7 P
i 251.5
)—/ | \k
B \m H/‘\/ = dimensions in mm
B R e = ‘ 11 1 | 30 bar fixed
o T e e
= ! ‘ ! ! ‘ L ! ‘ ! — Ferglsjilijr:evalve
Ll r Ll ‘ r Ll 9
b a
DSPE10-*/11*-Z*/* m m
] __\ _ ]
e oo
T TIo
V) l |
/ ’ i ‘ \ 307.5
i h =
I — ] I
I I l
B [ | il
L 3 —— il
|

83 310/112 ED
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D DSPE*

SERIES 11

15 - MANUAL OVERRIDE

The standard valve has solenoids whose pin for the manual operation is integrated in the tube. The operation of this control must be executed
with a suitable tool, minding not to damage the sliding surface.

Two different manual override version are available upon request:
- CM version, manual override belt protected
- CS version, with metal ring nut provided with a M4 screw and a blocking locknut to allow the continuous mechanical operations.

NOTE: The manual override use doesn't allow any proportional regulation; in fact using this kind of override, the main stage spool will open
completely and the valve will behave as an on-off valve.

CM Version CS Version

NN

LT

—— max stroke 6.4
‘ 95 fe—— 972 ———=
Code: 3803210003 Code: 3803210004
16 - ELECTRONIC CONTROL UNITS
DSPEx - x x SA (SB)
EDC-111 for solenoid 24V DC
plug version see cat.89 120
EDC-141 for solenoid 12V DC
EDM-M111 | for solenoid 24V DC
DIN EN 50_022 see cat. 89 250
EDM-M141 | for solenoid 12v DC | rail mounting
DSPEx* - Ax DSPEx* - Cx
EDM-M211 | for solenoid 24V DC rail mounting
see cat. 89 250
EDM-M241 | for solenoid 12v Dc | PIN EN 50022
17 - SUBPLATES (see catalogue 51 000)
DSPE5S DSPE7 DSPES8 DSPE10
Model with rear ports PMEA4-AI5G PMEOQ7-AI6G - -
Model with side ports PME4-AL5G PMEQ7-AL6G PMES5-AL8G -
Thread of ports: P-T-A-B 3/4Z BSP 1Z BSP 1v»7 BSP i
X-Y 1/47 BSP 1/47 BSP 1/47 BSP

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com « e-mail: sales.exp@duplomatic.com

83 310/109 ED REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 12/12



DUPLOMATIC 83 320/112 ED

DSPE*G

PILOT OPERATED

DIRECTIONAL VALVE

WITH PROPORTIONAL CONTROL
AND INTEGRATED ELECTRONICS

SERIES 11
SUBPLATE MOUNTING
DSPESG CETOP P05
DSPESRG ISO 4401-05 (CETOP RO05)
DSPE7G ISO 4401-07 (CETOP 07)
DSPESG ISO 4401-08 (CETOP 08)
DSPE10G ISO 4401-10 (CETOP 10)

p max (see performance table)
Q max (see performance table)

OPERATING PRINCIPLE

» The DSPE «G are pilot operated directional control valves
with electric proportional control and integrated
electronics and with mounting interface in compliance
with 1SO 4401 (CETOP RP121H) standards.

— » The valve opening and hence the flow rate can be
= | modulated continuously in proportion to the current
f supplied to the proportional solenoids of the pilot valve.
B A » They are controlled directly by an integrated digital
B = | B = amplifier (see par. 6).
= | =0 , They are available in CETOP P05, ISO 4401-05 (CETOP
S # RO05), ISO 4401-07 (CETOP 07), ISO 4401-08 (CETOP
o =S ga= i =T T 08) and ISO 4401-10 (CETOP 10) sizes. Every size can
e | T A‘ ‘B N —._j_a_ be supplied with different controlled flow rates, up to a
- i i == maximum flow rate of 1600 I/min.
Y A ‘ B X
PERFORMANCES (obtained with mineral oil with DSPE5G
viscosity of 36 cSt at 50°C and with digital integrated electronics) [ DSPESRG DSPE7G | DSPESG | DSPE10G
Max operating pressure:
P - A-B ports bar 350
T port see paragraph 10
Controlled flow with p 10 bar P-T I/min see paragraph 2
Step response see paragraph 5
Hysteresis % Q max <2%
Repeatability % Q max <+1% )
HYDRAULIC SYMBOL (typical)
Electrical characteristics see paragraph 6
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/ +80
A B
Fluid viscosity range cSt 10 + 400 F ‘Tﬁﬁ==‘ i
Fluid contamination degree According to ISO 4406:1999 class 18/16/13 [> —L b
a P T
Recommended viscosity cSt 25
Mass: single solenoid valve K 7.4 9,6 15,9 52,8
double solenoid valve 9 7,9 10,1 16,4 53,3

83 320/112 ED 1/18



D DSPE*G

SERIES 11

1 - IDENTIFICATION CODE

D S|P E G| - /|11 - [ KW /

Pilot operated B = standard
directional control valve version
. . C = with CAN
Electric proportional control connection
Nominal size: Main connector
5=CETOP P05 6 pin + PE
5R = 1S0O 4401-05 (CETOP RO05)

7 =1S0 4401-07 (CETOP 07) — Reference signal:

8 =1S0 4401-08 (CETOP 08) EO = voltage = 10 V
10 = 1SO 4401-10 (CETOP 10) E1 = current 4/20 mA
Integrated electronics for open loop — Drainage: | = internal
Spool type: E = external
g z closed centres Piloting: | = internal

= open centres E = external
RC = regenerative closed centers — — ; .
_ . Z = internal piloting with 30 bar fixed
RA = regenerative open centers adjustment pressure reducing valve

Configurations for single solenoid version ———— (see par. 10)
(omit for double solenoid version) :

SA = 1 solenoid for cross configuration Seals: ) )
(not available for DSPESG and DSPE10G) N = NBR seals for mineral oil (standard)
SB = 1 solenoid for parallel configuration V = FPM seals for special fluids
(for DSPESG and DSPE10G only) — Series No. (the overall and mounting dimensions

Spool nominal flow rate (see table par. 2) remain unchanged from 10 to 19)

2 - AVAILABLE CONFIGURATIONS

The valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated flow.

Configuration 2 solenoids: 1 solenoid for cross configuration «SAZ: 1 solenoid for parallel configuration *SBZ:
3 positions with spring centering 2 positions (central + external) with spring centering 2 positions (central + external) with spring
(not available for DSPE8G and DSPE10G) centering (for DSPE8G and DSPE10G only)
A B A B A B
D TT 4 C[*] E'XD’A‘E C[*]sA EII'“‘E' C[*]sB
a P T b ! a P T | P T b |
| | |
| | |
| | |
| | |
| |
valve type * Nominal flow with p 10 bar P-T
DSPE5G 80 80 I/min
DSPESRG 80/40 80 (P-A) /40 (B-T) I/min
100 100 I/min
DSPE7G 150 150 I/min
150/75 150 (P-A) /75 (B-T) I/min
200 200 I/min
DSPESG 300 300 I/min
300/150 300 (P-A) /150 (B-T) I/min
350 350 I/min
A B DSPE10G
Sy arma el 500 500 I/min
Sh D HE RC [*]
a P T b }
-
| ‘
A B } valve type * Nominal flow with p 10 bar P-T
Ei* 3 N ( TI ol RA %] DSPE7G 150/75 150 (P-A) /75 (B-T) I/min
a P T b DSPESG 300/150 300 (P-A) /150 (B-T) l/min
DSPE10G 500/250 500 (P-A) /250 (B-T) I/min

83 320/112 ED 2/18



D DSPE*G

SERIES 11
3 - CHARACTERISTIC CURVES (with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)
Typical flow rate curves at constant p related to the reference signal and measured for the available ~ —
spools. The p values are measured between P and T valve ports. A B A B
The curves are obtained after linearization in factory of the characteristic curve through the digital
amplifier. The adjustment of the curve is performed with a constant p of 30 bar by setting the value of
flow start at 10% of the reference signal. p T p T
3.1 - Characteristic curves DSPE5G and DSPE5RG
SPOOL C80 - A80
/mi
Q [fmin] A p-1 [Bar]
‘ 100
180 /' LT 50
150 / 7
/ / L~ 30
/| T 2
100 y ’/,/ // ;
1
L
; / / -
=
0 1 2 3 4 5 6 7 8 9 10
V rif. [volt]
3.2 - Characteristic curves DSPE7G
SPOOL C100 - A100 SPOOL C150 - A150
[/min I/mi
Ql ] A p-T [Bar] Q [/min] A p-1 [Bar]
400 ‘ 450 ‘ 100
350 400 //
100 v/
300 L~ 350 / 50
250 300 //
L >0 250 s 30
200 / 30 200 / 120
150 T = 20 L~
/// 150 rd / / [ — 10
100 e 10 100 AN/ -
e 7
50 ‘,/é/ 50 A
— —
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
V rif. [volt] V rif. [volt]

83 320/112 ED 3/18



D

3.3 - Characteristic curves DSPE8G

SPOOL C200 - A200

DSPE*G

Q {ifmin] A p-T [Bar]
700
100
600 //
500 /
A L
400 7
/ v 30
300 // /’ — 20
200 // é,/ 10
100 /’Véé//
=
==
0 1 2 3 4 5 6 7 8 9 10
V rif. [volt]
3.4 - Characteristic curves DSPE10G
SPOOL C300 - A300
Q [Vfmin] A p-1 [Bar]
400
350 100
300 L
250
50
200 v =] 30
150 L~ /’; 20
100 /ééﬁ-——f 10
7 /4/
50 o
[T
0 1 2 3 4 5 6 7 8 9 10
V rif. [volt]

SERIES 11
SPOOL C300 - A300
Q [/min] A p-T [Bar]
‘ 100
800 /
700 / 50
600 /, L
500 30
400 // 1 _- 20
300 / éé// 10
200 /////,//
/ A ]
100 =~
—
0 1 3 4 5 6 7 8 9 10
V rif. [volt]
_ SPOOL C500 - A500
Q [fmin] A p-1 [Bar]
450 ‘ 100
//
400 /
350 / 50
300 /,
30
250 —
200 | L— 20
150 = 10
7
100 % ééi
o N
—
0 1 2 3 4 5 6 7 8 9 10
V rif. [volt]

4 - HYDRAULIC CHARACTERISTICS (with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)

DSPES5G

DSPERSG DSPE7G DSPESG DSPE10G
Max flow rate I/min 180 450 800 1600
Piloting flow requested with .
operation 0 100% I/min 3,5 6 10,5 15
Piloting volume requested with 3

: 1,7 3,2 9,1 21,6

operation 0 100% em

83 320/112 ED
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D DSPE*G

SERIES 11
5 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)
The table shows the typical step response tested with static pressure 100 bar.
% | max DSPE5G and DSPESRG % I max DSPE7G
100 /" 100 /
75 / \ 75 //
50 / \ 50 / \
25 25 / \
/ \
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50
t [ms] t [ms]

% | max

% | max DSPESG “ DSPE10G
|
100 7T \ 100 /f
75 // \ / \

111/ \ / )
25 / \ % /
N o

0 40 80 120 160 0 40 80 120 160
t [ms]

Y

0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50
t [ms]

6 - ELECTRICAL CHARACTERISTICS

6.1 - Digital integrated electronics

The proportional valve is controlled by a digital amplifier (driver), which incorporates a microprocessor that controls, via software, all the valve
functions, such as:

- continuous converting (0,5ms) of the voltage reference signal (EO) or of the current reference signal (E1) in a digital value

- generation of up and down ramps (see NOTE)

- gains limit (see NOTE)

- compensation of the dead band

- linearization of the characteristic curve

- regulation of the current to the solenoid

- dynamic regulation of PWM frequency

- protection of the solenoid outputs against possible short circuits

NOTE: These parameters can be set through the connection to the CAN connector, by means of a personal computer and relevant software (see par. 7.3)

The digital driver enables the valve to reach better performance compared to the analogic version, such as:
- reduced hysteresis and better repeatability
- reduced response times
- linearization of the characteristic curve which is optimised in factory for each valve
- complete interchangeability in case of valve replacement
- possibility to set, via software, the functional parameters
- possibility to interface a CAN-Open network
- possibility to perform a diagnostic program by means of the CAN connection
- high immunity to electromagnetic troubles

83 320/112 ED 5/18



D

6.2 - Functional block diagram

DSPE*G

SERIES 11

4@

AMPLIFIER |  LNEARIZATION PRESSURE  GAIN RANP

UP-DOWN

G

— Lol |

rﬁp

ULiJU

1 | Valve with proportional solenoids 3 Digital card
2 | Electronics envelope 4 Main connector
6.3 - Electrical characteristics
NOMINAL VOLTAGE VDC 24 VDC (from 19 to 35 VDC, ripple max 3 Vpp)
ABSORBED POWER w 50
MAXIMUM CURRENT A 1,88
DUTY CYCLE 100%
VOLTAGE SIGNAL (EQ) VDC +10 (Impedance Ri > 50 K)
CURRENT SIGNAL (E1) mA 4+20 (Impedance Ri=500 )

ALARMS

Overload and electronics overheating

COMMUNICATION

Interface of the optoisolated industrial Field-bus type CAN-Bus ISO 11898

MAIN CONNECTOR

7 - pin MIL-C-5015-G (DIN 43563)

CAN-BUS CONNECTOR

M12-IEC 60947-5-2

ELECTROMAGNETIC COMPATIBILITY (EMC)
EMISSIONS EN 61000-6-4
IMMUNITY EN 61000-6-2

according to 2004/108/CE standards

PROTECTION AGAINST ATMOSPHERIC AGENTS

IP65 / IP67 (CEI EN 60529 standards)

83 320/112 ED
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7 - OPERATING MODALITIES

DSPE*G

SERIES 11

The digital driver of DSPE*G valve may be used with different functions and operating modalities, depending on the requested performances.

7.1 -Standard version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analogic type
integrated electronics. The valve has only to be connected as indicated below. This version doesnet allow the setting of the valve parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

EO connection scheme (B version - EO)

‘V o T _ Pin Values | Function NOTES
\ Al ()
} — - } F%—:—:i A 24 VDC Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
| B | | |
} = } F%—‘—‘i‘ | B oV Power supply (zero) oV
| c ! [
] I N B
} = } b O C - Not used ---
\ o ! } }
} = } | D £10V Input rated command Impedance R; > 50 k (see NOTE 1)
| | [
E [
} — - } 171 | E oV Input rated command -
| | | |
F |
=11 | F +10V | Coil current + 100% lyax (se€ NOTE 2)
S] L
} r - b* T PE GND Protective ground e
I | L)
\ T
LL ] L

7.2 - Standard version with current reference signal (E1)

This version has characteristics which are similar to the previous one, with the difference that in this case the reference signal is supplied in current

4 -20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve performs the configuration P-A and B-T, while
with 4 mA the configuration is P-B and A-T. For *SAZ single solenoid valves, with reference 20 mA to pin D, the valve full opaiing is P-B and
A-T, while with 4 mA the valve is at rest. This configuration may be modified via software.

If the current to solenoid is lower, than the card shows a BREAKDOWN CABLE error. To reset the error switch-off the supply.

E1 connection scheme (B version - E1)

‘F TN Pin Values Function NOTES

‘ —

()

} —la } <t A 24 VvDC Voltage from 19 to 35 VDC (ripple max 3 Vpp) (see NOTE 3)
| | [
| B I [
| — - %%—:—:— B ov Power supply (zero) ov
\ \
| c | [
i el +——] c Not used —
| o ! [
} o } %%% D | 4+20mA | Inputsignal Impedance R; = 500
| | [

E
} — - } %%% E ov Zero reference ---
\ \ Lo

F
L - —1—— | F +10V Coil current + 100% lyax (see NOTE 2)
RS] L
} " - })* -—-r—r— | PE GND Protective ground -
I ! \_J
\ T
Le L

83 320/112 ED

7/18



D DSPE*G

SERIES 11

NOTE 1: The input signal is differential type. For double solenoid valves, with positive reference signal connected to pin D, the valve opening is
P - A and B - T. With zero reference signal the valve is in central position. For «<SAZ single solenoid valves, with positive rderence to pin D, the
valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug. If only one input signal (single-end) is available, the pin B (OV power

supply) and the pin E (OV reference signal) must be connected through a jumper and both connected to GND, electric panel side.
NOTE 2: read the test point pin F in relation to pin B (0V).
NOTE 3: preview on the Pin A (24 VDC) an external fuse for protecting electronics. Fuse characteristics: 5A/50V type fast.

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm? for
cables up to 20m and 1,00 mm® for cables up to 40m, for power supply. The signal cables must be 0,50 mm’ . A suitable cable would have 7
cores, a separate screen for the signal wires and an overall screen.

7.3 - Version with parameters set by means of CAN connector (version C)

This version enables the setting of some parameters of the valve, by connecting the CAN connector to a traditional computer.

To do this, it is necessary to order the interface device for USB port CANPC-USB/20, cod. 3898101002, with the relevant configuration
software, the communication cable (L=3 meters) and an hardware converter for connecting the valve to the PC USB port. The software is
Microsoft Windows Xp® compliant.

The parameters that can be set are described below:

Maximum current (Gain regulation)

Imax A and Imax B set the maximum current to the solenoid A

corresponding to the positive value of the input reference. This parameter

allows the reduction of the valve "ow rate with the maximum reference.

Default value = 100% of full scale Q full scale 100%
Range: from 100% to 50% of full scale

PWM Frequency Q max set
Sets the PWM frequency, which is the pulsating frequency of the control
current. The PWM decrease improves the valve accuracy, decreasing the
regulation stability. 100%
The PWM increase improves the regulation stability, causing a higher

hysteresis.

Default value = 300 Hz

Range 50 + 500 Hz

CONTROL

Ramps

Increase time of Ramp R1 - solenoid A: sets the current increase time for a FLOW “

variation from 0 to 100% of the input reference from zero to -10V.

Decrease time of Ramp R2 - solenoid A: sets the current decrease time for Qmax | .

a variation from 100 to 0% of the input reference from -10V to zero. uP DOWN

Increase time of Ramp R3 - solenoid B: sets the current increase time for a
variation from 0 to 100% of the input reference from zero to -10V.
Decrease time of Ramp R4 - solenoid B: sets the current decrease time
for a variation from 100 to 0% of the input reference from -10V to zero.
Min time = 0,001 sec

Max time = 40,000 sec

Default time = 0,001 sec.

Diagnostics

Provides several information parameters, such as:
The electronic driver status (Working or Broken)
The active regulation
Input reference
Current value

83 320/112 ED 8/18
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7.4 - Version with CAN-Bus interface (version C)

This version allows the valve piloting through the industrial field bus
CAN-Open, according to ISO 11898 standards.

The CAN connector must be connected (see scheme) as a slave
node of the CAN-Open bus, while the main connector is wired only
for the power supply (pin A and B + earth).

The most important characteristics of a CAN - Open connection are:
- Parameter storage also in PLC

- Parameters setting in real-time (PDO communication)

- On-line valve diagnostics

- Easy wiring with the serial connection

- Communication program according to international standards

For detailed information on the CAN-Open communication
software, see cat. 89 800.

CAN connector connection scheme

Pin Values Function

1 CAN_SHLD Monitor

2 | CAN +24VDC | BUS + 24 VDC (max 30 mA)

3 CANODC BUS 0 VDC

4 CAN_H BUS line (high signal)

5 CAN_L BUS line (low signal)

N.B. Insert a 120 resistance on pin 4 and 5 of the CAN connector
when the valve is the closure knot of the CAN network.

8 - INSTALLATION

The DSPE*G valves can be installed in any position without
impairing correct operation.

Ensure that there is no air in the hydraulic circuit. In particular
applications, it can be necessary to vent the air entrapped in the
solenoid tube, by using the apposite drain screw in the solenoid
tube. Ensure that the solenoid tube is always filled with oil (see par.
11-12-13). At the end of the operation, make sure of having
screwed correctly the drain screw.

Valves are fixed by means of screws or tie rods on a flat surface
with planarity and roughness equal to or better than those indicated
in the relative symbols. If minimum values are not observed, fluid
can easily leak between the valve and support surface.

Surface finishing

83 320/112 ED

DSPE*G

SERIES 11
[~ — T T T ACTIVE
NODE
‘ DIGITAL DRIVE ‘
| o |
| |
pc
‘ MICROCONTROLLER ‘
| |
‘ CAN_CONTROLLER ‘
‘ Rx Tx ‘
<
CAN-TRANSCEIVER PaN N~ [__
I
| | |
[ A A I A

CAN_GND| |CAN_V
CAN_H CAN_L

——

[:] 120 Q BUS_LINE /

®

9 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to
ISO 6743-4. For these fluids, use NBR seals (code N).

For fluids HFDR type (phosphate esters) use FPM seals (code V).
For the use of other fluid types such as HFA, HFB, HFC, please
consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster
degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical
characteristics.

9/18
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10 - PILOTING AND DRAINAGE

DSPE*G

SERIES 11

back pressure on the unloading.

The DSPE valves are available with piloting and drainage, both internal and external. The version with external drainage allows a higher

Plug assembly

VALVE TYPE
X Y
INTERNAL PILOT AND
IE EXTERNAL DRAIN NO VES
INTERNAL PILOT AND
I INTERNAL DRAIN NO NO
EXTERNAL PILOT AND
EE EXTERNAL DRAIN YES YES
EXTERNAL PILOT AND
El INTERNAL DRAIN YES NO
PRESSURES (bar)
Pressure MIN MAX
- 210
Piloting pressure on X port 30 (NOTE)
Pressure on T port with interal drain 10
Pressure on T port with external drain 250

(see par. 1).

NOTE: The version with external pilot with reduced
pressure must be used when higher pressures are needed.
Otherwise the valve with internal pilot and pressure
reducing valve with 30 bar fixed adjustment can be ordered.
Add the letter Z to the identification code to order this option

DSPESG e DSPE5SRG

X: M5x6 plug for
external pilot
Y: M5x6 plug for
external drain

X: M6x8 plug for
external pilot
Y: M6x8 plug for
external drain

X: M6x8 plug for
external pilot
Y: M6x8 plug for
external drain

83 320/112 ED
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D DSPE*G

SERIES 11

11 - OVERALL AND MOUNTING DIMENSIONS DSPE5G and DSPE5RG

209.5

NOTES:

- for single solenoid overall dimensions see par. 15.

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

. dimensions in mm
- for mounting surface see par. 17.

- at the first start up, or after a long period of no use, it is 1 Mounting surface with sealing rings
necessary to vent the air through the breather (2) placed 2 | Breather (male hexagonal spanner 4)
at the end of the solenoid tube. 3 Coil removal space
4 Main connection
5 Electrical connector 7 pin DIN 43563 - IP67 PG11
Valve fastening: 4 bolts M6x35 - ISO 4762 EX7S/L/10 code 3890000003 (to be ordered separately)
Tightening torque: 8 Nm (bolts A 8.8) 6 CAN-Bus connection (only for version C)
Thread of mounting holes: M6x10 Electrical connector 5 pin M12 - IP67 PG7
Sealing rings: 5 OR type 2050 (12.42x1.78) - 90 Shore EC5S/M12L/10 code 3491001001
2 OR type 2037 (9.25x1.78) - 90 Shore only for version C (to be ordered separately)

83 320/112 ED 11/18
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12 - OVERALL AND MOUNTING DIMENSIONS DSPE7G

DSPE*G

SERIES 11

s

266

244

200

- for single solenoid overall dimensions see par. 15.

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

- for mounting surface see par. 17.

- at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (2) placed at
the end of the solenoid tube.

Valve fastening: 4 bolts M10x60 - ISO 4762

2 bolts M6x60 - ISO 4762

Tightening torque M10x60: 40 Nm (bolts A 8.8)

M6x60: 8 Nm (bolts A 8.8)

219.5 [
— ! ~ 20.5
l
& | & = 1 U /\ .| 3=H 100
‘ = SR T SRS -
T Lo g
‘ _ ‘ ‘ - 45
& | 9 = 0 =
| T
oXii
22 23
~—— 1236 ——
~— 52 144
220.5
NOTES:

dimensions in mm

Mounting surface with sealing rings

Breather (male hexagonal spanner 4)

Coil removal space

Main connection

|l W[IN|F

Electrical connector 7 pin DIN 43563 - IP67 PG11
EX7S/L/10 code 3890000003 (to be ordered separately)

o

CAN-Bus connection (only for version C)

Thread of mounting holes: M6x18; M10x18

Sealing rings: 4 OR type 130 (22.22x2.62) - 90 Shore

2 OR type 2043 (10.82x1.78) - 90 Shore

Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001
only for version C (to be ordered separately)

83 320/112 ED
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13 - OVERALL AND MOUNTING DIMENSIONS DSPES8G

DSPE*G

SERIES 11

266
244
| 200
= —
O]
Fﬂ(’ 1
I I
——-—L2
/T
[ ) S

16.5 T 26
152
76 187.5
308.5

NOTES:

- for mounting surface see par. 17.

- at the first start up, or after a long period of no use, it is
necessary to vent the air through the breather (2) placed at
the end of the solenoid tube.

- for single solenoid overall dimensions see par. 15.

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

dimensions in mm

Mounting surface with sealing rings

Breather (male hexagonal spanner 4)

Coil removal space

Main connection

Valve fastening: 6 bolts M12x60 - ISO 4762

Tightening torque: 69 Nm (bolts A 8.8)

albhlw|(N]|F

Electrical connector 7 pin DIN 43563 - IP67 PG11
EX7S/L/10 code 3890000003 (to be ordered separately)

Thread of mounting holes: M12x20

[e)]

CAN-Bus connection (only for version C)

Sealing rings: 4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

Electrical connector 5 pin M12 - IP67 PG7
EC5S/M12L/10 code 3491001001
only for version C (to be ordered separately)

83 320/112 ED
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SERIES 11
14 - OVERALL AND MOUNTING DIMENSIONS DSPE10G
75
266 =
244
200 @
@)= 4 0
\ T 301.2
e N N T V) A
[ J A\ -
g7 182

W fo ;
y @)
19.7 ~— @6

— 39 230

794 T iz r — - J
¥ gl : Gl =N -
[
197 L 5 el X
B — O, — -

NOTES:

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

- for mounting surface see par. 17.

- at the first start up, or after a long period of no use, it is L | Mounting surface with sealing rings
necessary to vent the air through the breather (2) placed at 2 | Breather (male hexagonal spanner 4)
the end of the solenoid tube. 3 | Coil removal space
4 | Main connection
Valve fastening: N. 6 SHC screws M12x70 - ISO 4762 5 | Electrical connector 7 pin DIN 43563 - IP67 PG11
Tightening torque: 330 Nm (A 8.8 bolts) (Eglsellg}é)efggesgﬁz?g?e?%)s
Thread of mounting holes: M20x40 6 | CAN-Bus connection (only for version C)
E.eihggRr;;g:Mso (37.59x3.53) - 90 Shore 7| Escuica) connector 5 pio 12 - P67 PGT
N: 2 OR type 3081 (20.24x2.62) - 90 Shore only for version C (to be ordered separately)
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DSPE*G

15 - OVERALL AND MOUNTING DIMENSIONS SINGLE SOLENOID VALVES

SERIES 11

DSPES5G-*SA
~71.6 202 -
180 -
136
S
3-8
!
+
|
!
=S ! =4
ekl
E= |job [ & []=F
DSPE8G-*SB
202 98.4 —=
180
136
ot
=t
l
S\

— | —
= T
1=

= He e | =

i = i I & i

~=- 83.6

DSPE7G-*SA

dimensions in mm

202

180
136

o p—

=
ey

TR
R

DSPE10G-*SB

168.1

,_
o

|
_———H

NOTE: for the missing overall dimensions and
characteristics see par. 11 -12-13-14.
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16 - OVERALL AND MOUNTING DIMENSIONS DSPE*G-*/11*-Z*/*

DSPE*G

SERIES 11

DSPESG-*/11*-Z*/*

iy 0.
T
=
e ——
—E
I R

EST

DSPE8G-*/11*-Z*/*

285.5

DSPE7G-*/11*-Z*/*

dimensions in mm

259.5

jae=sy

=

DSPE10G-*/11*-Z*/*

301.2

3

I e N R ]
-1 7777
E——— L J L __} L J
.._.I_._._ : 4]
= ———] L _— |
o o

NOTE: for the missing
overall dimensions and
characteristics see par.
11-12-13-14.

30 bar fixed adjustment

pressure reducing valve

83 320/112 ED

16/18



D DSPE*G

SERIES 11
17 - MOUNTING SURFACES
MOUNTING SURFACE =— 65.1 —=f MOUNTING SURFACE
DSPE5SG ~— 54 - DSPE5RG
CETOP 4.2-4 P05-350 T %08 = 1ISO 4401-05-05-0-05
(CETOP 4.2-4 R05-350)
16.7
3.2 —
S - @ 8 —
‘ & N - © 6.3 (max)
= EREW
S § © § I Optional
}»F j’rr «TZ port
@11.2 (max) M6

MOUNTING SURFACE 101.6 MOUNTING SURFACE 1302
DSPE7G 88.1 DSPESG 1%)})25.;7
ISO 4401-07-07-0-05 - 766 ISO 4401-08-08-0-05 - o4s
(CETOP 4.2-4-07-350) — 659 —— (CETOP 4.2-4-08-350) = 77 —=
- 53.2 -
~ 50 ~
29.4 -
1341 175 ==
S e© 183 ™ on® 56
- - <
L1t o*f—%‘f Sto 17 * |
(<]
ﬁ,% D Do 4, ng# B 25 (ma)
™ < N~y
1

~ 57.2 =

f— 92.1 ——

% 1]
}Lé
D"

f=— 715 —
=— 69.8 —

5
Ju:

-

Kif

@ 11.2 (max)

@ 17.5 (max) M6 2 6.3 (max)

MOUNTING SURFACE
DSPE10G

ISO 4401-10-09-0-05
(CETOP 4.2-4-10-350)

n
3§49 41.3
P!
o X
—
L gt M 20
!
@ 11.2 (max) @ 32 (max)
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DSPE*G

SERIES 11
18 - SUBPLATES (see catalogue 51 000)
DSPE5G DSPE7G DSPESG DSPE10G
Model with rear ports PME4-AI5G PMEO7-AlI6G - -
Model with side ports PME4-AL5G PMEOQ7-AL6G PME5-AL8G -
Thread of ports: P-T-A-B 3/47 BSP 1Z BSP 1v27 BSP i
X-Y 1/4Z BSP 1/4Z BSP 1/4Z BSP
DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com
REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 18/18
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DUPLOMATIC
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OLEODINAMICA

DSPE*J

PROPORTIONAL DIRECTIONAL
VALVE PILOT OPERATED WITH
FEEDBACK AND INTEGRATED
ELECTRONICS

SUBPLATE MOUNTING SERIES 20
DSPES5J] CETOP P05

DSPE5RJ ISO 4401-05 (CETOP RO5)
DSPE7J ISO 4401-07 (CETOP 07)
DSPES8J ISO 4401-08 (CETOP 08)

p max (see performance table)
Q max (see performance table)

OPERATING PRINCIPLE

» The DSPE*]J are pilot operated directional control valves
with electric proportional control, feedback and integrated
electronics and with mounting interface in compliance
with 1SO 4401 (CETOP RP121H) standards.

» The valve opening and hence "ow rate can be modulated
continuously in proportion to the current supplied to the
proportional solenoids of the pilot valve. Transducer and
digital card allow a “ne control of the positioning of the

cursor, reducing hysteresis and response time and

optimizing the performance of the valve.

» They are available in CETOP P05, ISO 4401-05 (CETOP
1 RO05), ISO 4401-07 (CETOP 07) and 1SO 4401-08
‘ (CETOP 08) sizes. Every size can be supplied with
different controlled flow rates, up to a maximum flow rate
of 800 I/min.

» The valve is easy to install. The driver directly

manages digital settings (see par. 6).

In the case of special applications,

PERFORMANCES (obtained with mineral oil with DSPESJ ) . )

viscosity of 36 cSt at 50°C and with digital integrated electronics) | DSPE5RJ DSPE7J | DSPE8J you Car_] CUStc_)mlze the settings using
the optional kit (see par. 8).

Max operating pressure:

P - A-B ports bar 350

T port see paragraph 11

Controlled flow with p 10 bar P-T

I/min see paragraph 2

Step response

see paragraph 5

Hysteresis

% Q max < 0,5%

Repeatability

% Q max <+0,2%

Electrical characteristics

HYDRAULIC SYMBOL (typical)

see paragraph 6

Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/+80
Fluid viscosity range cSt 10 + 400 A2
Fluid contamination degree According to 1SO 4406:1999 class 18/16/13 " PT TT o u<
Recommended viscosity cSt 25
Mass: single solenoiq valve kg 8,5 10,5 17

double solenoid valve 9 11 17,4

83 330/212 ED
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1 - IDENTIFICATION CODE

DSPE*J

SERIES 20

D S|P E

/120

K11

Pilot operated
directional control valve

Electric proportional control

Nominal size:
5= CETOP P05
5R = ISO 4401-05 (CETOP RO05)
7 =1S0 4401-07 (CETOP 07)
8 = SO 4401-08 (CETOP 08)

Digital integrated electronics
for valves with feedback

Spool type:
C = closed centres

A = open centres

RC = regenerative closed centers
RA = regenerative open centers

Configurations for single solenoid version

(omit for double solenoid version) :

SA = 1 solenoid for cross configuration
(not available for DSPE8J)

SB = 1 solenoid for parallel configuration
(for DSPE8J only)

Spool nominal flow rate (see table par. 2)

— Series No. (the overall and mounting dimensions

Main connector
6 pin + PE

— Reference signal:
EO = voltage + 10 V
E1 = current 4/20 mA

| = internal
E = external

Drainage:

Piloting: | = internal
E = external
Z = internal piloting with 30 bar fixed
adjustment pressure reducing valve
(see par. 11)

Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

remain unchanged from 20 to 29)

2 - AVAILABLE CONFIGURATIONS

Configuration 2 solenoids:
3 positions with spring centering

A B
A *
AL - n
a P T b 1
|
A B |
ye SRASiil 5
L v_%a AL*J
T
|
|
|
L
A B
\A | ] _
X Tl T '-%El RC[*]
a P T b !
A B 3
A DO ] !
X T T '-%a RA[*]
a P T b N

The valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, rated flow.

1 solenoid for cross configuration «SAZ:
2 positions (central + external) with spring centering 2 positions (central + external) with spring
(not available for DSPESJ)

M)"E“%EI cl-lsa % cl-]sB

1 solenoid for parallel configuration *SBZ:

centering (for DSPE8J)

|
| \
| |
| |
A B | B |
X : WH R =N
DIC)'A <] Al+isA <] Al
a P T T; T b T
| |
| |
| |
| |
,,,,,,,,,,,,,,, ]
valve type * Controlled flow with p 10 bar P-T
DSPES5J 80 80 I/min
DSPESRJ 80/40 80 (P-A) /40 (B-T) I/min
100 100 I/min
DSPE7J 150 150 I/min
150/75 150 (P-A) /75 (B-T) l/min
200 200 I/min
DSPES8J 300 300 I/min
300/150 300 (P-A) /150 (B-T) I/min
valve type * Controlled flow with p 10 bar P-T
DSPE7J 150/75 150 (P-A) /75 (B-T) l/min
DSPE8J 300/150 300 (P-A) /150 (B-T) l/min

83 330/212 ED
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DSPE*J

SERIES 20
3 - CHARACTERISTIC CURVES (with mineral oil with viscosity of 36 cSt at 50°C and with digital integrated electronics)
Typical "ow rate curves at constant p related to the reference signal and measured for the available
spools. The p values are measured between P and T valve ports. -— e
The curves are obtained after linearization in factory of the characteristic curve through the digital A B A B
ampli“er.
3.1 - Characteristic curves DSPE5J and DSPE5RJ
P T P T
Q [/min] SPOOL C80 - A80
A p-1 [Bar]
80 ‘ 100
1 y
50
/ L~
150 ]
/ i 30
/ A 20
100 o
// L 10
L~ ol
B / o
=
0 10 20 30 40 50 60 70 80 90 100
Command value [%)]
3.2 - Characteristic curves DSPE7J
Q [I/min] ) I/min -
‘ SPOOL C100 - A100 ApT [Bar] QI ‘ ] SPOOL C150 - A150 AT [Bar]
100
400 450 /
350 400 A
] w0 ,/
300 - 350 50
250 300 ’/ v -~
_— 250 / =
200 = 30 AT 2
A 200 —
150 T = 20 -
100 A AN
s 7z
50 = 50 g
— —
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Command value [%)] Command value [%)]
3.3 - Characteristic curves DSPE8J
I/min - I/min -
Q [V/min] SPOOL €200 - A200 Apr [Bar] Q [Vmin] SPOOL C300 - A300 Apr [Bar]
200 ‘ ‘ 100
800
100 /
600 / 700
Ve / 50
/1 600 L =
500 /
// -~ 50 500 30
400 - /
// L~ 30 400 / T4 20
300 17T o 300 / /’?/ 10
200 A A~ 10 / // ///
//// |~ 200 7/
100 = A
L~ &/ 100 T
— —
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100

Command value [%]
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DSPE*J

SERIES 20
4 - HYDRAULIC CHARACTERISTICS (with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)
DSPESJ
DSPER5G DSPE7J DSPES8J
Max flow rate I/min 180 450 800
Piloting flow requested with .
operation 0 100% Vmin 47 .6 16
Piloting volume requested with 3
- 1,7 2 1
operation 0 100% em ’ 3 0
5 - STEP RESPONSE (obtained with mineral oil with viscosity of 36 ¢St at 50°C and with digital integrated electronics)
The table shows the typical step response tested with static pressure 100 bar.
% | max DSPES5J and DSPE5RJ % | max DSPE7J
A A
100 , \ 100 /" \
U . \
25 / 25 / \\
0 10 30 50 70 90 010 30 50 0 10 30 50 70 90 010 30 50
t[ms] t [ms]
% | max DSPE8J
A
100 \
50 // \
0 10 30 50 70 90 010 30 50 70
t [ms]

83 330/212 ED
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6 - ELECTRICAL CHARACTERISTICS

6.1 - Digital integrated electronics

The proportional valve is controlled by a digital ampli“er (driver),

which incorporates a microprocessor that controls, via software, all

the valve functions, such as:

- continuous converting of the voltage reference signal (EO) or of
the current reference signal (E1) in a digital value

- generation of up and down ramps

- gains limit

- compensation of the dead band

- protection of the solenoid outputs against possible short circuits

6.2 - Functional block diagram

DSPE*J

SERIES 20

The digital driver enables the valve to reach better performance

compared to the analogic version, such as:

- reduced response times

- optimization and reproducibility of the characteristic curve,
optimised in factory for each valve

- complete interchangeability in case of valve replacement

- possibility to set, via software, the functional parameters

- possibility to perform a diagnostic program by means of the LIN
connection

- high immunity to electromagnetic troubles

We deliver the DSPE*J with these standard settings:

UP/DOWN ramp at minimum value, no deadband compensation,

max valve opening (100% of spool stroke). It is possible to

customize these parameters using the special kit, to be ordered

separately (see par 8).

4 /@ /@
i o o
= == = ]
— T Ad
— 1] B |
\ I gy
D 1
E
F e
Ny
B AJ
(@ L))
- i ) -
EHir— & I =
— =3 | C H—
1 1 \
A B \
1 | Valve with proportional solenoids 3 | Digital card
2 | Electronic envelope 4 | Main connector
6.3 - Electrical characteristics
24 (from 19 to 35 VDC, ripple max 3 Vpp)
NOMINAL VOLTAGE vbe external fuse 5A (fast), max current 3A
ABSORBED POWER w 70
MAXIMUM CURRENT A 2.6
DUTY CYCLE 100%
VOLTAGE SIGNAL (EO) VvV DC +10 (Impedance Ri > 50 K)
CURRENT SIGNAL (E1) mA 4 + 20 (Impedance Ri =500 )
ALARMS Overload and electronics overheating, LVDT sensor error, cable
breakdown or power failure or < 4mA.
COMMUNICATION LIN-bus Interface (with the optional kit)
MAIN CONNECTOR 7 - pin MIL-C-5015-G (DIN 43563)
ELECTROMAGNETIC COMPATIBILITY ( (EMC)
emissions CEI EN 61000-6-4 According to 2004/108/CE standards
immunity CEI EN 61000-6-2
PROTECTION AGAINST ATMOSPHERIC AGENTS IP65 / 1P67 (CEI EN 60529 standards)

83 330/212 ED
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D DSPE*J

SERIES 20

7 - OPERATING MODALITIES

The digital driver of DSPE*J valves is available in two versions, with voltage or current reference signal.

7.1 - Version with voltage reference signal (EO)

This is the most common version; it makes the valve completely interchangeable with the traditional proportional valves with analogic type
integrated electronics. The valve has only to be connected as indicated below. This version doesnet allow the setting of the vave parameters,
for example the ramps must be performed in the PLC program, as well as the reference signal limit.

Connection scheme EO

‘Fi T 77 - Pin Values Function NOTES
| Al
— I e i
} = } ] C A 24V DC Voltage from 19 to 35 V DC (ripple max 3 Vpp) (see NOTE 1)
| B | | |
} — - } F%—?—:ﬁ B oV Power supply (zero) ov
| c | [
1 I I B,
} ) } — ) c 24V DC | Valve Enable NOTE 2
| o ! | |
} — - } F%% D +10V Differential input Impedance R;> 50 k (see NOTE 3)
| £ | | |
} — - } %%% E oV Differential input
| | | |
[ 3 L 6-10Vo | Monitor feedback or see NOTE 4
} @} } } F 2-6-10V | Lin comm
| | | |
| r =y —r—r— | PE GND Protective ground
I \ L)
\ T 2
Le—— I L

7.2 - Version with current reference signal (E1)

The reference signal is supplied in current 4 - 20 mA. With the 12 mA signal the valve is in central position, with the 20 mA signal the valve
performs the configuration P-A and B-T, while with 4 mA the configuration is P-B and A-T. For «SAZ single solenoid valves, withreference 20
mA to pin D, the valve full opening is P-B and A-T, while with 4 mA the valve is at rest. If the current to solenoid is lower, than the card shows a
BREAKDOWN CABLE error. To reset the error is sufficient to restore the current 4mA.

Connection scheme E1

‘r****T Pin Values Function NOTES
‘ —~
\ Al ()
| — - F%—:—:i A 24V DC Voltage from 19 to 35 V DC (ripple max 3 Vpp) (see NOTE 1)
| |
| B I [
} — - } %%—?—:7 B ov Power supply (zero) oV
| c | [
J— I I N
} - } > T C 24V DC Valve Enable NOTE2
\ D! } }
} | e } >I=""——"| D | 4+20mA | Inputsignal Impedance R;> 500 k
\ £ | } }
} — - } +1——| E oV Zero reference
| | [
i I 6-10V o i i
} N } 17— E Monltor point or see NOTE 4
| @‘ Lo 2-6-10V Lin comm
| | [
| r = - m’ — | PE GND Protective ground
Iy | _
| T
lLe_ L

NOTE 1: preview on the Pin A (24 VDC) an external fuse for protecting electronics. Fuse characteristics: 5A/50V type fast.

NOTE 2: preview 24V DC on the PIN C to activate the card power stage.

NOTE 3: The input signal is differential type on EO version only. For double solenoid valves, with positive reference signal connected to pin D,
the valve opening is P - A and B - T. With zero reference signal the valve is in central position. For *SAZ single solenoid vaVes, with positive
reference to pin D, the valve opening is P-B and A-T. The spool stroke is proportional to Up - Ug.

If only one input signal (single-end) is available, the pin B (OV power supply) and the pin E (OV reference signal) must be connected through a
jumper and both connected to GND, electric panel side.
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D DSPE*J

SERIES 20

NOTE 4: This value changes, as shown in the table below. When MONITOR function is enabled and the card is enabled, read the test point pin
F in relation to pin B (0V). When detect a failure or error of the sensor LVDT, the drive bring the valve back in central position and locks it. In
this condition the pin F, referring to the pin B, indicates OV DC output. To reset the fault, the card must be disabled and re-enable. When the
card is disabled, the pin F referred to the pin B shows 2.7V DC output: this value is given by the voltage of the LIN bus communication and not
by the MONITOR value.

double solenoid valves single solenoid valve
command (Pin D) Pin F command (Pin D) Pin F
-10V oV - -
ov 6V ov 6V
+10V 2V +10V 0V

NOTE for the wiring: connections must be made via the 7-pin plug mounted on the amplifier. Recommended cable sizes are 0,75 mm?2 for
cables up to 20m and 1,00 mm?2 for cables up to 40m, for power supply. The signal cables must be 0,50 mm2. A suitable cable would have
7 cores, a separate screen for the signal wires and an overall screen.

8 - OPTIONAL KIT LINPC-USB/10

The kit (to be ordered separately, code 3898501001) includes control box with 7 poles connector, USB PC cable (1.8 m length), software for
card configuration. The software is Microsoft XP®, Microsoft Windows Vista® and Windows 7® compliant.

The box has three main functions:

- It can be used to read the values from the external command (PLC, etc. ..) to the valve. In this case, the box simply acts as monitor through
points of measurement.

- It may exclude the command from the PLC and controls the valve, choosing the direction and speed of movement (keys gr. 2 and 4). This
way you can test the response of the valve control input, and diagnose failures, malfunctions, simulating the valve working.

- The control box acts as interface between PC and electronic card (key 3) to allow customization of the parameters via software.
For more detailed information on the use of the box, see the documentation on the software CD.

CONTROL BOX @ @ @

T Conol _Pol+ | Lin-Bus Enable (©) -

Int on
O« o | 7] - N
Ext ™

Pol - | Monitor

D= F gW @ 1 | Testpoints
]
__/

from the system

—

A B D E
QO OO O©H Keys for control of valve

movements.

N

3 | Switch LinBus/Monitor
// - — 4 | Enable Switch
k to the valve 5 Leds
\\ 6 RS232 connection to PC
7

cable length =2 mt Main connector

8.1 - Programming the parameters via LIN Bus
The software included in the kit allows the customization of the following parameters:

Deadband compensation
You can change the mechanical spool overlap by adjusting the parameters V: MINA and V MINB.

Gain Adjustment
You can change the parameters V and V MAXA: MAXB, which restrict the spool opening for positive and negative values of the reference
signal.

AINW: W command input scaling
This command allows to scale the input signal and determine whether the input is enabled for signals in voltage or in current.

V: TRIGGER
Value in percentage by which you activate the deadband function of V: MinA and V: minB

83 330/212 ED 7/16
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Ramps

Ramps are divided into four quadrants and can be customized by
setting the parameters 1Q, 2Q, 3Q and 4Q. They define the time
variation of current in the solenoid in reference to input command.
range: 1 + 60000 ms.

8.2 - Wiring scheme of Lin/Bus box

FLOW

Q max

[

DSPE*J

SERIES 20

1
UP DOWN

1 USB connector

2 | Main connection from
the system

3 Lin/Bus connection

4 | 7 poles connection to
command the valve.

9 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical

department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

10 - INSTALLATION

DSPE*J valves can be installed in any position without impairing
correct operation.
Ensure that there is no air in the hydraulic circuit.

Valves are fixed by means of bolts or tie rods on a flat surface with
planarity and roughness equal to or better than those indicated in
the relative symbols. If minimum values are not observed, fluid can
easily leak between the valve and support surface.

83 330/212 ED
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11 - PILOTING AND DRAINAGE

DSPE*J

SERIES 20

back pressure on the unloading.

The DSPE valves are available with piloting and drainage, both internal and external. The version with external drainage allows a higher

Plug assembly

VALVE TYPE
X Y
INTERNAL PILOT AND
IE EXTERNAL DRAIN NO YES
INTERNAL PILOT AND
I INTERNAL DRAIN NO NO
EXTERNAL PILOT AND
EE EXTERNAL DRAIN YES YES
EXTERNAL PILOT AND
El INTERNAL DRAIN YES NO
PRESSURES (bar)
Pressure MIN MAX
_ 210
Piloting pressure on X port 30 (NOTE)
Pressure on T port with interal drain 10
Pressure on T port with external drain 250

(see par. 1).

NOTE: The version with external pilot with reduced
pressure must be used when higher pressures are needed.
Otherwise the valve with internal pilot and pressure
reducing valve with 30 bar fixed adjustment can be ordered.
Add the letter Z to the identification code to order this option

DSPES5J and DSPE5RJ

X: M5x6 plug for
external pilot
Y: M5x6 plug for
external drain

X: M6x8 plug for
external pilot
Y: M6x8 plug for
external drain

83 330/212 ED

9/16



D

DSPE*J

12 - OVERALL AND MOUNTING DIMENSIONS DSPES5J and DSPE5RJ

SERIES 20

__/\/ 266
75 200
-G = S O
I
| ] | \
‘\ — T . g
| 1 _EF _______l______
210 ) - i
7.6~‘—L & ! N\
I
|
I
G0 I 1
OO | @ 2
- | I i I !
*33“
! 100
- 52 120 24.5 80
276.5

NOTES:
- for single solenoid overall dimensions see par. 15.

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

- for mounting surface see par. 17.

- is recommended not to disassemble the transducer.

dimensions in mm

Valve fastening: N. 4 bolts M6x35 - ISO 4762

Mounting surface with sealing rings

Tightening torque: 8 Nm (bolts A 8.8)

Coil removal space

Threads of mounting holes: M6x10

Main connection

Sealing rings: 5 OR type 2050 (12.42x1.78) - 90 Shore

1 OR type 2037 (9.25x1.78) - 90 Shore

AlW|N| PR

Electrical connector 7 pin DIN 43563 - IP67

PG11 EX7S/L/10 code 3890000003
(to be ordered separately)

83 330/212 ED

10/16



D

DSPE*J

SERIES 20
13 - OVERALL AND MOUNTING DIMENSIONS DSPE7J
——/\/ 266 '
75 200
@ o~ T T
\__ —_—
' 5@
J \
|
B ; A _
, = L u
220 N , _5_______—!______
|
4 ! \
2 20.5 i = \
I I
] ]
J @ |t ‘ /i\ ‘ 100
o 7 ek
Iyl i I T
" i i
oo i
: )] L L) I
| l‘l | l‘l
22 | \_@ 45
I 124
~— 52 144 245 80
300.5
35
92 (I — - - S1e) -
@ BY
NOTES:

- for single solenoid overall dimensions see par. 15.

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

- for mounting surface see par. 17.

- is recommended not to disassemble the transducer.

Valve fastening: N. 4 bolts M10x60 - ISO 4762

N. 2 bolts M6x60 - 1ISO 4762

dimensions in mm

Mounting surface with sealing rings

Tightening torque M10x60: 40 Nm (bolts A 8.8)

M6x60: 8 Nm (bolts A 8.8)

Threads of mounting holes: M6x18; M10x18

Sealing rings: 4 OR type 130 (22.22X2.62) - 90 Shore
2 OR type 2043 (10.82x1.78) - 90 Shore

Coil removal space

Main connection

Alw|N]|r

Electrical connector 7 pin DIN 43563 - IP67
PG11 EX7S/L/10 code 3890000003
(to be ordered separately)

83 330/212 ED
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SERIES 20
14 - OVERALL AND MOUNTING DIMENSIONS DSPES8J
266 J\——
207 75
200 @
—a—m
—\
|
{ y B
257 !
{ \L
\n/
| |
T T T
| ] 42
v L | ! ‘ L ! % ! —
6
16.54'—J «u»ze\®
76 187 50 80
393
(7 TAU
T %)
46 [T 1
N
115 L»—f—f - — = >
|
7
N 1B
NOTES:

- for single solenoid overall dimensions see par. 15.

- for overall dimensions with Z option (fixed adjustment
pressure reducing valve) see par. 16.

- for mounting surface see par. 17.

- is recommended not to disassemble the transducer.

Fastening of single valve: N. 6 bolts M12X60 - 1ISO 4762

Mounting surface with sealing rings

Tightening torque: 69 Nm (bolts A 8.8)

Coil removal space

Threads of mounting holes: M12X20

Main connection

Alw| Nk

Sealing rings: 4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

Main connection for Electrical connector 7 pin
DIN 43563 - IP67 PG11 EX7S/L/10 code
3890000003 (to be ordered separately)

83 330/212 ED
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SERIES 20

15 - OVERALL AND MOUNTING DIMENSIONS SINGLE SOLENOID VALVES

dimensions in mm

DSPE7J-*SA

DSPESJ-*SA

202

136

S

84

300

202
136

r—l-—.

~— 71

276,5

DSPE8J-*SB

183

202

136

393

NOTE: for the missing overall dimensions and

characteristics see par. 12 - 13 - 14.

13/16
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16 - OVERALL AND MOUNTING DIMENSIONS DSPE*J-*-Z*

DSPE*J

SERIES 20

DSPE5J-*-Z*

DSPE7J-*-Z*

dimensions in mm

gl

1

!
i A

i EEa T ERE
Al H H H
i ST S
op . @ HIT |
T { T T
DSPE8J-*-Z*

NOTE: for the missing
overall dimensions and
characteristics see par.
12-13-14.

30 bar fixed adjustment

pressure reducing valve

83 330/212 ED
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SERIES 20
17 - MOUNTING SURFACES
MOUNTING SURFACE ~— 65.1 —= MOUNTING SURFACE — 62 —=f
DSPE5J ~— 54 DSPE5RJ = 54
CETOP 4.2-4 P05-350 —= 50.8 1SO 4401-05-05-0-94 ——— 50.8 T
(CETOP 4.2-4 R05-350) — 373 =
‘ & 6.3 (max)
‘ [
S § Optional
}»F «TZ port
M6

MOUNTING SURFACE 101.6 MOUNTING SURFACE 130.2
DSPE7J 88.1 DSPES8J 11(-)1(-)25.;7
ISO 4401-07-06-0-94 L~ 766 ISO 4401-08-07-0-94 Iy
(CETOP 4.2-4-07-350) ~ 65.9 —— (CETOP 4.2-4-08-350) — 77 —f
- 53.2 —
—~ 50 =
29.4 »—'«
—r34.1 17.5 —
5 Go 183 ™ on® 56
— — <
i L1t o*f—%‘f Sle HH
il ENF-IPONES lel
TR BN N P ! 1o~
SeBBE e . e g
I I I
|| P i - | @ Y~ M10 J |
*ﬁgi Ziéﬁ jﬁ -
@ 17.5 (max) M6 @ 6.3 (max) 2 11.2 (max) 875
18 - SUBPLATES (see catalogue 51 000)
DSPES5J DSPE7J DSPE8J DSPE10G
Model with rear ports PME4-AISG PMEOQ7-AlI6G - -
Model with side ports PME4-AL5G PMEO7-AL6G PME5-AL8G -
Thread of ports: P-T-A-B 3/47 BSP 1Z BSP 1v»7 BSP
X-Y 1/47 BSP 1/47 BSP 1/47 BSP

83 330/212 ED
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SERIES 20

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) + Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS. 16/16
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DUPLOMATIC
OLEODINAMICA

OPERATING PRINCIPLE

83 510/313 ED

DS(P)E*KD2

EXPLOSION-PROOF VERSION

DIRECTIONAL VALVES

WITH PROPORTIONAL CONTROL
in compliance with ATEX 94/9/EC

DSE3KD2

DSPE5KD2 CETOP P05
DSPE5RKD2 ISO 4401-05 (CETOP RO05)

DSPE7KD2
DSPE8SKD2

ISO 4401-03 (CETOP 03)

ISO 4401-07 (CETOP 07)
ISO 4401-08 (CETOP 08)

DSPE10KD2 I1SO 4401-10 (CETOP 10)

TYPE EXAMINATION CERTIFICATE No: 1131-CEC 13 ATEX 030

» The explosion-proof directional valves with proportional

control are in compliance with ATEX 94/9/EC standards
and are suitable for the use in potentially explosive
atmospheres, that fall within the ATEX Il 2GD either for gas
or for dust classification. See par. 4 for ATEX classification,
operating temperatures and electrical characteristics.

» These valves are direct operated type, ISO 4401-03

(CETOP 03) size and pilot operated type, CETOP P05,
ISO 4401-05 (CETOP RO05), SO 4401-07 (CETOP 07),
1ISO 4401-08 (CETOP 08) and ISO 4401-10 (CETOP 10).

, With the valve and the distributor the statement of

conformity to the up mentioned standards is always
supplied.

» The DSE3KD2 valves are supplied with a finishing surface

treatment (zinc-nickel) suitable to ensure a salt spray
resistance up to 600 h (test operated according to UNI EN
ISO 9227 standards and test evaluation operated
according to UNI EN ISO 10289 standards); for DSPE*KD2
valves, this treatment is available upon request.

PERFORMANCES el vl vy f 05 1 0

Max operating pressure:

P - A - B ports bar 350 350

T ports 210 see par. 8

Controlled flow rate with p 10 bar P-T I/min see par. 2 see par. 7

Step response see par. 10

Hysteresis % of Q max |<6%(PWM 200Hz) < 4% (PWM 100Hz)

Repeatability % of Q nax < *1,5% <#2%

Electrical characteristics see par. 4.4

Ambient temperature range °C -20 / +80 (NBR and FPM) -40/+80 (NL)

Fluid temperature range °C -20/ +80 (NBR and FPM) -40/+80 (NL)

Fluid viscosity range cSt 10 + 400

Fluid contamination degree According to ISO 4406:1999 class 18/16/13

Recommended viscosity cSt 25

Mass Zingle solenoic_i valve kg 1,9 7,5 9,9 16,1 52,8
ouble solenoid valve 2,8 8,3 10,7 16,9 53,5

83 510/313 ED
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1 - IDENTIFICATION OF DIRECT OPERATED SOLENOID VALVES DSE3KD2

1.1 - Identification code

E*KD2

SERIES 10

DS E|3 KD2 -

/110 -

=

Direct operated
solenoid valve

Electric
proportional control

Size: 1ISO 4401-03 (CETOP 03)

Explosion-proof version,
according to ATEX - Il 2GD for gas or_
for dust (protection type of the coil: «dZ)

Spool type:
C = closed centers
A = open centers

Spool nominal flow rate (see table par. 1.2)

Solenoid position
(omit for double solenoid version):

SA =1 solenoid for cross configuration
SB = 1 solenoid for parallel configuration

Series No.: (the overall and mounting
dimensions remain unchanged from 10 to 19)

Seals:

For temperature range -20 / +80 °C

N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

For temperature range -40 / +80 °C

NL = seal for low temperatures (for mineral oil)

NOTE: zinc-nickel standard finishing surface treatment.

Nominal solenoid voltage:
D12 =12v DC
D24 = 24V DC

K9 /
[

Manual override:

CM = manual override, boot
protected (standard for
both N and V seals - not
available for NL seals)

CB = blind ring nut
(standard for NL seals -
available upon request for
both N and V seals)

CH = lever manual override
For dimension details of CB
and CH versions, see
paragraph 18

Connection type for cable gland
Available for upper connection:
TO1 = M20x1.5 - ISO 261

TO02 = Gk 1/2 - UNI EN 10226-2
T03 = 1/2Z NPT - ANSI B1.20.1
(ex ANSI B2.1)

Available for side connection:
S04 = M16x1.5 - ISO 261

(only for power supply D24)
S01 = M20x1.5 - ISO 261
(available upon request only)

L— Coil electrical connection:
electrical connection by
terminal block

1.2 - Available spools

Valve configuration depends on the combination of the following elements:
number of proportional solenoids, spool type, nominal flow rate.

2 solenoids configuration: *SAZ configuration: 1 solenoid on side A.
3 positions with spring centering 2 positions (central + external) with
spring centering

*SBZ configuration: 1 solenoid on side B.
2 positions (central + external) with
spring centering

B

* Controlled flow with p10 bar P-T
01 1,3 l/min (NOTE)
04 4 |/min
08 8 I/min
16 16 I/min
16/08 16 (P-A) / 08 (B-T) I/min
26 26 I/min
26/13 26 (P-A) / 13 (B-T) I/min

NOTE: the 01 spool is available in version C
(closed center) only.

83 510/313 ED
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E*KD2

2 - CHARACTERISTIC CURVES OF DIRECT OPERATED SOLENOID VALVES DSE3KD2

(values measured with viscosity of 36 cSt at 50°C with valves connected to the relative electronic control units)

Typical constant flow rate control curves at p according to current supply to solenoid
(D24 version, maximum current 860 mA), measured for the various spool types available.
The reference p values are measured between ports P and T on the valve.

Q [I/min]
[\ A P-T [bar]
i |
7 i
) AB 210
140
° P T
4 74 // 70
; =il
2 lﬁ//l //
) St e
0 100 200 300 400 500 600 700 800 860
I [mA]
Q [I/min]
| AP-T [bar]
15
‘ 210
A'B /’ 140
ol ] S
i /// 30
Ve
5 //é/ 10
|~
L
0 100 200 300 400 500 600 700 800 860
I [mA]
Q [/min]
“ A P-T [bar]
25
A‘B 210
20 140
. 2
* PT | 30
10 e
L~ 10
5 =

—

0 100 200 300 400 500 600 700 800 860
1 [mA]
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SERIES 10
A B A B
P T P T
SPOOL TYPE C01
Q [I/min]
“ % | max
8
! 100
6 - = 9
/
5 //4;’4: — 80
4 ///,/ﬁ'l/ —=70
3 //,/ﬁ,‘//
f— 60
=
1 /,4: %0
— 9
0 20 40 60 80 100 120 140 160 180 200
A P-T [bar]
SPOOL TYPE C04
Q [/min]
“ % | max
15
E
"
//’
10 = 80
, pm———
|
//
L~ 70
L1
5 60
"1
- 50
|
40
0 20 40 60 80 100 120 140 160 180 200
AP-T [bar]
SPOOL TYPE C08
Q [Vmin]
“ % | max
25
20 — 100
7 90
15 ] 80
"
y =
10 // 70
L~ 60
5 50
40
0 20 40 60 80 100 120 140 160 180 200
AP-T [bar]
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SERIES 10
SPOOL TYPE C16
Q [Vmin] Q [/min]
A P-T [bar]
“ 70 - 140 “ % | max
30 35
‘ // 30
£ pe L —
20 —
4 —
PT f__ 10 20 / B 100
15 —— // T~ | %0
T ———
10 /’f — 70
60
5 5 50
40
o — —
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
SPOOL TYPE C26
Q [Vmin] Q [/min]
“ AP-T [bar] “ % | max
35 ‘ 45
/7
30 - 30 40
% E —1 10 30 S ~_
— 140 T I
20 PT — 210 25 — = 100
P~
/ —
15 20 ~—— 90
. i B I — 80
15 —
10 70
] 10 60
5 50
40
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] AP-T [bar]
SPOOL TYPE A04
Q [I/min] Q [I/min]
“ AP-T [bar] “ % | max
15 210 15 100
‘ / 120 T — 90
A B / 0 /;/ 80
10 E /A/ 10 A///
4 /e 70
P T v 30 / L
/ / 10 / / d L — 00
5 /// ~ 5
/ / / 50
|
" 40
fpe
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
I [mA] A P-T [bar]
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SERIES 10
SPOOL TYPE A08
Q [/min] Q [V/min]
“ A P-T [bar] “ % | max
20 —— 140 25 100
\ B = :
A B / 70 20 ]
" o4 p o .
ST / / 30 15 70
10 Y. / //
/S L~ 60
10 10 -~
5 /A L~ ol 4/ %0
7 A 1
y 22 {2 :
L
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] A P-T [bar]
SPOOL TYPE Al6
Q [/min] Q [I/min]
“ A P-T [bar] “ % | max
35 35
‘ 4 13 T T——100
30 AB / 30
25 ] / 30 25 el %
LI /, 210 7/ -
20 PT p 20 /7
/ d 10 / 70
15 | 15
L~ L~ 60
10 10 / 50
-
5 5 40
A - -
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
1 [mA] AP-T [bar]
SPOOL TYPE A26
Q [/min] Q [V/min]
| A P-T [bar] | % 1 max
45 30 50
40 l / 45 TN
35 AB / 40 AN
Se Hf¢ l " 70 \\\
20 / / 140 35 / .
- PT V= 30 —— S 100
7 /f— 210 o5 ’/ P~
20 -’ - 90
15 20 T 80
15 /] 70
10 10 60
5 5 50
4 — ﬂ
0 100 200 300 400 500 600 700 800 860 0 20 40 60 80 100 120 140 160 180 200
I [mA] Ap [bar]
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SERIES 10
3 - DSE3KD2 OVERALL AND MOUNTING DIMENSIONS
DSE3KD2-A*/10*-*K9T*/CM dimensions in mm
DSE3KD2-C*/10*-*K9T*/CM
r{’#ﬁ
4 [
I I
5
T 88.5
47

67.3 109.9 ——

DSE3KD2-*/10*-*K9S*/CM

g -
DSE3KD2-A*SA/10*-*K9T*/CM }zl
DSE3KD2-C*SA/10*-*K9T*/CM _ _ | =

il b

|
]

|
L

oy 1
| | ~——- 80.6
%1:% Side port type | Dimension A
Q}****@Zi So1 60.5
__________ S04 61.5

Mounting surface with sealing rings

Explosion-proof coil

Coil removal space

|

|

|

|

—

|
-
~3
|

I

rlw|n]|e

Manual override, boot protected

(standard for both N and V seals) - for
blind ring nut dimensions (standard for
NL seals) see par. 18

Solenoid position for 5 | Terminal for supplementary earth
168 versions A*SB and C*SB connection

6 Upper port for cable gland

7 Cable gland (upper port shown). To be

Fastening of single valve: 4 SHC screws ISO 4762 M5x30 ordered separately, see paragraph 19

Tightening torque: 5 Nm (A8.8 screws) 8 | side port for cable gland

Th f ing holes: M5x1
reads of mounting holes: M5x10 9 Cable gland (side port shown). To be

Sealing rings: 4 OR type 2037 (9.25x1.78) - 90 Shore ordered separately, see paragraph 19
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SERIES 10

4 - ATEX CLASSIFICATION, OPERATING TEMPERATURES AND ELECTRICAL CHARACTERISTICS

For valves suitable for application and installation in potentially explosive atmospheres, according to ATEX directive prescriptions,
Duplomatic certificates the combination valve-coil; the supply always includes the declaration of conformity to the directive and the
operating and maintenance manual, that contains all the information needed for a correct use of the valve in potentially explosive

environments.

Coils assembled on these valves have been separately certified according to ATEX directive and so they are suitable for use in potentially

explosive atmospheres.

4.1 - Valve ATEX classification

The valves can be used for applications and installations in potentially explosive atmospheres that fall within either the ATEX Il 2G or the ATEX

Il 2D classification, with the follow marking:

MARKING FOR GASES, VAPOURS, MISTS

for N and V seals:

@ I 2G IIC T4 Gb (-20°C Ta +80°C)

fori NL seals:

& Il 2G IIC T4 Gb (-40°C Ta +80°C)

EX Specific marking of explosion protection as ATEX 94/9/EC
directive and related technical specification requests.

Il: ~ Group Il for surface plants
2:  Category 2 high protection, eligible for zone 1
(therefore also eligible for category 3 zone 2)
G: Type of atmosphere with gases, vapours, mists
IIC: Gas group
(therefore also eligible for group II1A and 11B)
T4: Temperature class (max surface temperature)
Gb EPL protection level for electrical devices

-20°C Ta +80°C: Ambient temperature range for valves with both N
and V seals

-40°C Ta +80°C: Ambient temperature range for valves with NL
seals

4.2 - Coils ATEX classification

MARKING FOR DUSTS

for N and V seals:

@ 112D 11IC T154°C Db IP66/IP68 (-20°C Ta +80°C)

for NL seals:

@ 112D 11IC T154°C Db IP66/IP68 (- 40°C Ta +80°C)

EX Specific marking of explosion protection as ATEX 94/9/EC
directive and related technical specification requests.

Il: ~ Group Il for surface plants
2:  Category 2 high protection, eligible for zone 21
(therefore also eligible for category 3 zone 22)
D: Type of atmosphere with dusts
IIC: Dusts group
(therefore also eligible for group IlIA and 11IB)
T154°C: Temperature class (max surface temperature)
Db EPL protection level for electrical devices

IP66/IP68: Protection degree from atmospheric agents according to
IEC EN 60529

-20°C Ta +80°C: Ambient temperature range for valves with both N
and V seals
-40°C Ta +80°C: Ambient temperature range for valves with NL seals

The coil of the explosion-proof valves is identified with its own tag, which carries the relative ATEX marking. The mechanical construction of
the coil housing is made in order to ensure its resistance to possible internal explosion and to avoid any explosion propagation to
the outside environment, matching an *Ex dZ type protection (explosion-proof coil).

Moreover, the solenoid is designed to maintain its surface temperature below the limits specified to the relevant class.

Here below you find the coils marking:
MARKING FOR GASES, VAPOURS, MISTS

@ 112G Ex d IIC T4 Gb (-40°C Ta +80°C)

EX: Specific marking of explosion protection as ATEX 94/9/EC
directive and related technical specification requests.

Il Group Il for surface plants

2: Category 2 high protection, eligible for zone 1
(therefore also eligible for category 3 zone 2)

G:  Type of atmosphere with gases, vapours, mists

Ex d: +dZ protection type, explosion-proof case

IIC: Gas group
(therefore also eligible for group I1A and 11B)

T4: Temperature class (max surface temperature)
Gh: EPL protection level for electrical devices
-40°C Ta +80°C: Ambient temperature range

83 510/313 ED

MARKING FOR DUSTS

@ I 2D Ex tb IlIC T154°C Db IP66/IP68 (- 40°C Ta +80°C)

EX  Specific marking of explosion protection as ATEX 94/9/EC
directive and related technical specification requests.

I Group |l for surface plants

2: Category 2 high protection, eligible for zone 21
(therefore also eligible for category 3 zone 22)

D:  Type of atmosphere with dusts

Ex th: tbe protection type

IIIC: Dusts group
(therefore also eligible for group IlIA and 11IB)

T154°C: Temperature class (max surface temperature)
Db: EPL protection level for electrical devices

IP66/IP68: Protection degree from atmospheric agents according to
IEC EN 60529

-40°C Ta +80°C: Ambient temperature range
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4.3 - Operating temperatures
The operating ambient temperature must be between -20 / +80 °C, for valves with both N and V seals and -40°C / +80°C, for valves with NL
seals.

The fluid temperature must be between -20 / +80 °C, for valves with both N and V seals and -40°C / +80°C, for valves with NL seals.

The valves are classified in T4 temperature class (T 154 °C), therefore they are eligible for operation also at higher class temperature (T3, T2,
T1 for gas and T200° C for dust).

4.4 - Electrical characteristics (values + 5%)

NOMINAL VOLTAGE VvV DC 12 24
RESISTANCE (AT 20°C) 3,4 15,6
NOMINAL CURRENT A 1,88 0,86
DUTY CYCLE 100%

According to

EXPLOSION-PROOF VERSION ATEX 94/9/EC

ELECTROMAGNETIC COMPATIBILITY According to
(EMC) (NOTE) 2004/108/CE
CLASS OF PROTECTION:

Atmospheric agents IP66 / IP68
Coll insulation (VDE 0580) class H

5 - ELECTRICAL CONNECTION

5.1 - Wiring

In order to realise the electrical connection of the coll, it is necessary to access the terminal block (1) unscrewing the 4 screws (2) that fasten
the cover (3) with the box (4) that contains the terminal block.

The electrical connection is polarity-independent.

By doing electrical connection it is important to connect also the grounding point (5) in the terminal block box (M4 screws), through suitable
conductors with the general grounding line of the system.

On the external body of the coil there is a grounding point (6) (M4 screw) that allow to ensure equipotentiality between the valve and the
general grounding line of the system; connecting this point the regulation of the EN 13463-1 standard, that impose to verify the equipotentiality
of the elements included in a potentially explosive environment (the maximum resistance between the elements must be 100 ), is
guaranteed.

At the end of the electrical wiring, it is necessary to reassemble the cover (3) on the box (4), checking the correct positioning of the seal located
in the cover seat and fastening the 4 M5 screws with a torque of 4.9+6 Nm.

Electrical wiring must be done following the instructions of the rules in compliance with ATEX standards.

1 t
O |{| DSE3KD2-*/10*-*K9T*/* DSE3KD2-*/10*-*K9S*/*

@ DSPE*K D2-#/10%-*/*K QT*/* @ DSPE*KD2-*/10*-*/*K 9S*/*
X I

Ll \

= ] x\ﬂf
: B =il

o =6

83 510/313 ED 8/24
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Characteristics of the cables connectable for wiring are indicated in the table below:

Function

Cable section

Operating voltage cables connection

max 2.5 mmz2

Connection for internal grounding point

max 2.5 mmz2

Connection for external equipotential grounding point

max 6 mm?2

E*KD2

SERIES 10

Cables for wiring must be non-armoured cables, with external covering sheath and must be suitable for use in environments with temperatures
from - 20 °C to +110 °C (for valves either with N or V seals) or from - 40 °C to +110 °C (for valves with NL seals).

Cable glands (which must be ordered separately, see paragraph 19) allow to use cables with external diameter between 8 and 10 mm.

5.2 - Electrical diagrams

recommended
upstream fuse
(see par. 5.3)

N

+(-) o——}
-(*)o
PE o O

5.3 - Overcurrent fuse and switch-off voltage peak

.|||_

Upstream of each valve, an appropriate fuse (max 3 x In according to IEC 60127) or a protective motor switch with short-circuit and thermal
instantaneous tripping, as short-circuit protection, must be connected. The cut-off power of the fuse must correspond or exceed the short
circuit current of the supply source. The fuse or the protective motor must be placed outside the dangerous area or they must be protected
with an explosion-proof covering.

In order to safeguard the electronic device to which the valve is connected, there is a protection circuit in the coil, that reduces voltage peaks,
which can occur when inductances are switched off.

The table shows the type of fuse recommended according to the nominal voltage of the valve and to the value of the voltage peaks reduction.

Recommended pre-fuse .
characteristics medium time-lag Maximum voltage
Coil type Nominal voltage [V] | Rated current [A] according to DIN 41571 value upo[?/]swnch off | Suppressor circuit
[A]
D12 12 1,88 2,5 -49 Transient voltage
suppressor
D24 24 0,86 1,25 -49 bidirectional

83 510/313 ED
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6 - IDENTIFICATION OF PILOT OPERATED SOLENOID VALVES DSPE*KD2

6.1 - Identification code

E*KD2

SERIES 10

DS P E| |[KD2| - /110

I_'_l

Pilot operated
directional valve

Electric
proportional control

Nominal size:
5= CETOP P05
5R = I1SO 4401-05 (CETOP RO05)
7 =1S0 4401-07 (CETOP 07)

8 = 1S0O 4401-08 (CETOP 08)

10 = 1SO 4401-10 (CETOP 10)

Explosion-proof version,
according to ATEX - 1l 2GD for gas or_
for dust (protection type of the coil: «dZ)

Spool type:
C = closed centres

A = open centres

RC = regenerative closed centres
RA = regenerative open centres

Spool nominal flow rate (see table par. 6.2)

Configurations for single solenoid version
(omit for double solenoid version):

SA =1 solenoid for cross configuration
SB =1 solenoid for parallel configuration

Series No. (the overall and mounting dimensions
remain unchanged from 10 to 19)

Seals:

For temperature range -20 / +80 °C
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

For temperature range -40 / +80 °C
NL = seal for low temperatures (for mineral oil)

NOTE 1: the valve is supplied with standard surface treatment of

Upon request we can supply these valves completely with zinc-nickel
surface treatment; for this option add the suffix /W7 at the end of the
identification code.

phosphating black for the main body and zinc-nickel for the pilot body.

Piloting:

Option: surface
treatment not
standard. Omit if
not required (see
NOTE 1)

Manual override:

CM = manual override,
boot protected
(standard for both N
and V seals - not
available for NL seals)
CB = blind ring nut
(standard for NL seals
- available upon
request for both N and
V seals)

For dimension details
of CB versions, see
paragraph 18

Connection type for cable
gland

Upper connection:

TO1 = M20x1.5 - ISO 261
T02 =Gk 1/2 - UNI EN
10226-2

TO3 = 1/2Z NPT - ANSI
B1.20.1 (ex ANSI B2.1)
Side connection:

S04 = M16x1.5 - ISO 261
(only for power supply D24)
S01 = M20x1.5 - ISO 261
(available upon request
only)

Coil electrical connection:

electrical connection by
terminal block

Nominal solenoid voltage:
D12 =12V DC
D24 =24V DC

— Drainage: | =internal
E = external

| = internal

E = external

Z = internal piloting with 30 bar fixed
adjustment pressure reducing valve

83 510/313 ED
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6.2 - Configurations

The valve configuration depends on the combination of the following elements: number of proportional solenoids, spool type, rated flow.
Configuration 2 solenoids: 1 solenoid for cross configuration *SAZ: 1 solenoid for parallel configuration *SBZ:
3 positions with spring centering 2 positions (central + external) 2 positions (central + external)

with spring centering with spring centering
A B A B A B
AN v s U] cme Rl cms
a P T b | a P T | P T b |
| | |
A B i A B } A B }
—_— —_— I — I
) \WALE] d I [ \WALES I X d I
LU R A U] A s sa A amse
a P T b | a P T } P T b |
(
valve type * nominal flow rate with p 10 bar P-T |
DSPE5KD2 80 80 I/min
DSPE5RKD2 80/40 80 (P-A) / 40 (B-T) I/min
100 100 l/min
DSPE7KD2 150 150 I/min
150/75 150 (P-A) / 75 (B-T) I/min
200 200 I/min
DSPE8KD2 300 300 I/min
300/150 300 (P-A) / 150 (B-T) I/min
350 350 I/min
DSPE10KD2 500 500 I/min
A B 500/250 500 (P-A) / 250 (B-T) I/min
\
X1 o - [€X] RC [*j
a P T b }
R,
| 1
A B } valve type * nominal flow rate with p 10 bar P-T
I\ - T = /I RA %! DSPE7KD2 150/75 150 (P-A) / 75 (B-T) I/min
a % b = DSPESKD2 | 300/150 300 (P-A) / 150 (B-T) I/min
DSPE10KD2 | 500/250 500 (P-A) / 250 (B-T) I/min

83 510/313 ED 11/24
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7 - CHARACTERISTIC CURVES OF PILOT OPERATED SOLENOID VALVES DSPE*KD2
(values measured with viscosity of 36 ¢St at 50°C with valves in conjunction with the relative electronic control units)
Typical flow rate control curves at constant p according to current supply to the solenoid A& B A ] B

(D24 version, 860 mA max current), measured for the available spool types.
The reference p values are measured between valve ports P and T.

7.1 - Characteristic curves DSPE5KD2 and DSPE5RKD2

SPOOL C80 - A80

Q [V/min] A p-T [Bar]
” [\ 100 6
150 / //
// v 30
100 / //;/ iz
1
50 / A’é/
=
—

0 100 200 300 400 500 600 700 800 860

I [mA]
7.2 - Characteristic curves DSPE7KD2
SPOOL C100 - A100 SPOOL C150 - A150
I/mi I/min
Q [I/min] ApT [Bar] Ql ] A p-T [Bar]
‘ ‘ 100

400 450 7
350 400 /

100 /
300 L~ 350 /, 50

/ 300
250 / 50 250 / 30
N~ Ry A
200 30 L N~ 20
)= 200 Yl
150 1= 20 / yd 10
100 ///’7 T 10 100 /, Z /
50 ///,/ 50 //{/
= =
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]
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7.3 - Characteristic curves DSPE8KD2
SPOOL C200 - A200 SPOOL C300 - A300
I/min I/min
Ql ] A p-1 [Bar] of ] A p-T [Bar]
‘ ‘ 100
700 800
100 /
600 / 700 7/
L/ / 50
500 / 600 A
/ >0 500 ,/ 30
400 / a / P 20
30 400 —
/ VA
300 /, T o 200 /// 0
200 Y //,/ 10 200 /| A/,/
ez s 7l
100 g ZE% 100 S //
— —
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
I [mA] I [mA]
7.4 - Characteristic curves DSPE10KD2
SPOOL C350 - A350 SPOOL C500 - A500
Q [I/min] Q [I/min]
‘ A p-T [Bar] ‘ A p1 [Bar]
1200 1800
100 100
/ 1600
1000 /
/ 1400 /
800 / / 50 1200 rd 50
/ P 1000 / ]
600 _— 30 800 / _ 30
20 20
400 7 ’é/ 600 Ve
/ &// " 400 A A
200 S — g%
7 200 1
— ==
0 100 200 300 400 500 600 700 800 860 0 100 200 300 400 500 600 700 800 860
1 [mA] I [mA]
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8 - PRESSURES

Pressure MIN MAX
Piloting pressure on X port 30 210 (NOTE)
Pressure on T port with interal drain 10
Pressure on T port with external drain 250

E*KD2

SERIES 10

NOTE: if the valve operates with higher pressures it is necessary to use the version with external pilot and reduced pressure. Otherwise, the
valve with internal pilot and pressure reducing valve with 30 bar fixed adjustment can be ordered. Add the letter Z to the identification code to
order this option (see par. 6.1). Consider that, by adding the pressure reducing valve, the overall dimensions increase 40 mm in height.

9 - HYDRAULIC CHARACTERISTICS (values measured with viscosity of 36 cSt at 50°C with valves in conjunction with the relative electronic control units)

operation 0 100%

DSPE5KD2
DSPERSK D2 DSPE7KD2 | DSPE8KD2 | DSPE10KD2
Max flow rate I/min 180 450 800 1600
Piloting flow requested with .
- I 1
operation 0 100% fmin 3 5 o 3
Piloting volume requested with om3 17 3.2 9.1 216

10 - STEP RESPONSE (measured with mineral oil with viscosity of

36 cSt at 50°C in conjunction with the relative electronic control units)

Step response is the time taken for the valve to reach 90% of the

set pressure value following a step change of reference signal.

The table shows the typical step response tested with static

pressure 100 bar.

83 510/313 ED

REFERENCE SIGNAL

0 100%

100

0%

Step response [ms]

DSE3KD2 50 40
DSPE5KD2 and DSPE5RKD2 50 40
DSPE7KD2 80 50
DSPE8KD2 100 70
DSPE10KD2 200 120

14/24
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11 - PILOTING AND DRAINAGE

DSPE*KD?2 valves are available with piloting and drainage, both Plug assembly
internal and external. TYPE OF VALVE X v
The version with external drainage allows for a higher back INTERNAL PILOT AND
pressure on the outlet. IE EXTERNAL DRAIN NO | YES
INTERNAL PILOT AND
I INTERNAL DRAIN NO | NO
EXTERNAL PILOT AND
EE EXTERNAL DRAIN YES YES
EXTERNAL PILOT AND
El INTERNAL DRAIN YES | NO

X: plug M5x6 for external pilot
Y: plug M5x6 for external drain

DSPE5KD2
DSPE5RKD2

X: plug M6x8 for external pilot
Y: plug M6x8 for external drain

DSPE8SKD2

83 510/313 ED

X: plug M6x8 for external pilot
Y: plug M6x8 for external drain

DSPE7KD2

X: plug M6x8 for external pilot
Y: plug M6x8 for external drain

DSPE10KD2

15/24
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12 - DSPE5KD2 and DSPE5RKD2 OVERALL AND MOUNTING DIMENSIONS

®

75

DSPE5KD2-A*/10*-*/*K9T*/CM
DSPE5KD2-C*/10*-**K9T*/CM

dimensions in mm

@

255

178.5

LL-o

~— 52 120 26 —=—

NOTE 1: for overall dimensions with Z option (fixed
adjustment pressure reducing valve) consider an
increase of 40 mm in height.

NOTE 2: for side port cable gland see paragraph 16

DSPE5KD2-A*SA/10*-*/*K9T*/CM
DSPE5KD2-C*SA/10*-*/*K9T*/CM

Solenoid 4/ ‘ }
position for o ‘ "
versions A*SB Om ' }
and C*SB | B
; 128
240

Mounting surface with sealing rings

Explosion-proof coil

Coil removal space

Al W[IDN

Manual override, boot protected (standard for
both N and V seals) - for blind ring nut
dimensions (standard for NL seals) see par. 18

Fastening of single valve: 4 SHC ISO 4762 screws M6x35

Terminal for supplementary earth connection

Tightening torque: 8 Nm (A8.8 screws)

Upper port for cable gland

Threads of mounting holes: M6x10

Cable gland (upper port shown). To be ordered
separately, see paragraph 19

Sealing rings: 5 OR type 2050 (12.42x1.78) - 90 Shore
2 OR type 2037 (9.25x1.78) - 90 Shore

83 510/313 ED
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13 - DSPE7KD2 OVERALL AND MOUNTING DIMENSIONS

DSPE7KD2-A*/10%**K9T*/CM dimensions in mm

DSPE7KD2-C*/10*-*/*K9T*/CM

-\ 255

Il o ] I o I 1
— —c
5 |
B
==
|
‘ 187.5 I
e |- ]
T i T ‘ T i T . x 100 @ 1 @_'
! \ ! ‘
- - 48
IR © ©
L ! L w ‘ w L : L ‘
L @_/ 44
—=—— 22 @3
— 52 144 26—+
222 DSPE7KD2-A*SA/10*-*/*K9T*/CM

DSPE7KD2-C*SA/10*-*/*K9T*/CM

T
f—mr—1
Il Il
4
Solenoid ‘ H ‘ }
position for | ‘ | | ‘ i
NOTE 1: for overall dimensions with Z option (fixed versions A*SB H‘—‘—‘H H‘-‘-‘H
adjustment pressure reducing valve) consider an and C*SB ! ‘ ! ‘ ! ‘ ! }
increase of 40 mm in height. ——r 1 T
NOTE 2: for side port cable gland see paragraph 16
p g paragrap 128
252
1 Mounting surface with sealing rings
2 Explosion-proof coil
3 Coil removal space
4 | Manual override, boot protected (standard for Fastening of single valve: 4 SHC screws 1SO 4762 M10x60
both N and V seals) - for blind ring nut 2 SHC screws 1SO 4762 M6x60

dimensions (standard for NL seals) see par. 18

Tightening torque: M10x60: 40 Nm (A8.8 screws)

5 Terminal for supplementary earth connection M6x60: 8 Nm (A8.8 screws)

6 Upper port for cable gland Threads of mounting holes: M6x18; M10x18

7 | Cable gland (upper port shown). To be ordered Sealing rings: 4 OR type 130 (22.22X2.62) - 90 Shore
separately, see paragraph 19 2 OR type 2043 (10.82x1.78) - 90 Shore

83 510/313 ED 17/24
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14 - DSPE8BKD2 OVERALL AND MOUNTING DIMENSIONS

E*KD2
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DSPESKD2-A*/10*-**K9T*/CM

@ DSPE8KD2-C*/10*-*/*K9T*/CM
.st 255
® ==

dimensions in mm

.
w1

2145 I

176 ‘
126 @ | @
|
T T T | |
1 1 1 42 w
1 1 1 | N
— I ‘\‘_=1,.=' — qi'_
‘ ‘ \—® 55
1 @6
55 152 30 =
76 187.5 50 —=| DSPE8KD2-A*SA/10*-*/*K9T*/CM
313.5 DSPE8KD2-C*SA/10*-*/*K9T*/CM
165.7
1.6 @ ‘ 128
) FL—:«‘:{T FL—:«‘Z—%
—r— f—r—1
js o N
| S
- 115 f-———————— H
: R b

3 Coil removal space

4 Manual override, boot protected (standard for
both N and V seals) - for blind ring nut
dimensions (standard for NL seals) see par. 18

I
|
/ k”J»Lffff I

g twiw—

17 Hel

Solenoid
position for
versions A*SB
and C*SB
NOTE 1: for overall dimensions with Z option (fixed
gdjustment pressurg red.ucmg valve) consider an #T‘# T #T‘#
increase of 40 mm in height. N BN N
NOTE 2: for side port cable gland see paragraph 16. ! i ! b ! i !
L ! L
1 Mounting surface with sealing rings W ‘ hd
2 Explosion-proof coil ‘ 144.1
3135

Fastening of single valve: 6 SHC ISO 4762 screws M12x60

5 Terminal for supplementary earth connection

Tightening torque: 69 Nm (A8.8 screws)

6 Upper port for cable gland

Threads of mounting holes: M12x20

7 Cable gland (upper port shown). To be ordered
separately, see paragraph 19

Sealing rings: 4 OR type 3118 (29.82x2.62) - 90 Shore
2 OR type 3081 (20.24x2.62) - 90 Shore

83 510/313 ED
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15 - DSPE10KD2 OVERALL AND MOUNTING DIMENSIONS
DSPEL0KD2-A*/10**+K9T*CM dimensions in mm
DSPE10KD2-C*/10*-*/*K9T*/CM
75
W 255
FL’:I:’lﬁ (:) i i r—{%—a
4 | | | | |
[l I | 1 TA— ]
_ ) gun
i O |
-l e
i ©
I T‘ |
| 2 |
I 270.5
] @ | ©
i 182 ‘
; |
T T i |
T bt cHNe)
| | | i 1
g T O \
. e 6
19.7 —~ 6
—— 39 230
—o 71 340 41.5 =
4525
DSPE10KD2-A*SA/10*-*/*K9T*/CM
DSPE10KD2-C*SA/10*-*/*K9T*/CM
[ 199.7
Solenoid
position for
versions A*SB
and C*SB

© .0

NOTE 1: for overall dimensions with Z option (fixed
adjustment pressure reducing valve) consider an
increase of 40 mm in height.

NOTE 2: for side port cable gland see paragraph 16.

1 Mounting surface with sealing rings
2 Explosion-proof coil ‘ ‘
211.5 1
3 Coil removal space
4 Manual override, boot protected (standard for
both N and V seals) - for blind ring nut
dimensions (standard for NL seals) see par. 18 Fastening of single valve: 6 SHC screws 1SO 4762 M20x70
5 Terminal for supplementary earth connection Tightening torque: 330 Nm (A8.8 screws)
6 | Upper port for cable gland Threads of mounting holes: M20x40
7 | Cable gland (upper port shown). To be ordered Sealing rings: 4 OR type 4150 (37.59x3.53) - 90 shore
separately, see paragraph 19 2 OR type 3081 (20.24x2.62) - 90 shore
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16 - DSPE*KD2-*/10*-*/*K9S*/* (SIDE CONNECTION) OVERALL AND MOUNTING DIMENSIONS
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DSPE5KD2-*/10*-*/*K9S*/*
DSPES5RKD2-*/10*-*/*K9S*/*

DSPE7KD2-*/10*-*/*K9S*/*

&

i ‘ 1
,/ 1 A ; A
/ | 0
1 , ‘
,/ ‘ T i T / '—@ | @—-
J [Nl
TTT / [
@ 1 @/ | - I ‘
— L e
/ ‘ \
Side port type | Dimension A Side port type | Dimension A
S01 150.5 S01 157.5
S04 151.5 S04 158.5
36.1
dp L
Side port type | Dimension A
DSPE8KD2-*/10*-*/*K9S*/*
S01 186.5
S04 187.5
2
T .. !
Ei{‘— > € =4 @ 1
#
-5
DSPE 10K D2-*/10%-*/*K 9S*/* / 7 A‘ I Side port type | Dimension A
pd | | So1 242.5
~—— | A
7 @ | @ S04 2435
i ‘
/ |
Tﬁ* 3 /, @ i @ dimensions in mm
| / :
L [ 8 | Side port for cable gland

Cable gland (side port
9 | shown). To be ordered
separately, see par. 19

20/24
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17 - MOUNTING SURFACES

DSE3KD2
ISO 4401-03-02-0-05
(CETOP 4.2-4-03-350)

12.7
5.1

' S

I

7.5 (max)
24
M5

DSPE5RKD2
ISO 4401-05-05-0-05
(CETOP 4.2-4 R05-350)

16.7
< 3.2
Sg8 8
‘ ¢ ‘ ¢ ‘ | ‘ @6.3 (max)
Lg I X [—Jy optional
5 @ f M «TZ port

A—Y»
]

@11.2 (max) M6
DSPESKD2 130.2
ISO 4401-08-08-0-05 1%)102:'37
(CETOP 4.2-4-08-350) -~ oas
e 77 — =
= 53.2 =
294 ———
o 175
o~® 5.6
— < G
f € 16 S ©
ek D o
LeoY L /T‘ \/p Y @25 (max)
|
™~ 7$ A B i M 12
L X 1
| - ;
oo ©-

o
A g\
@11.2 (max) J

@7.5

83 510/313 ED
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DSPE5KD2
CETOP 4.2-4 P05-350
16.7
3.2
T oo 11.1
N © o @6.3 (max)
R :
L LL @ }L Xi opEionaI
5 Q }L i *TZ port
A .
@11.2 (max) M6

DSPE7KD2
ISO 4401-07-07-0-05
(CETOP 4.2-4-07-350)

~—15.9
~—14.3
1.6

34.9 =—

= 57.2 =
= 55.6 -

)

24

M10

~— 715 —=
~— 69.8 —

@17.5 (max)

DSPE10KD2
ISO 4401-10-09-0-05
(CETOP 4.2-4-10-350)

n
:{,Q 41.3
!

th!

o~ @

© S ®

gt

!
@ 11.2 (max)
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SERIES 10

18 - MANUAL OVERRIDE

18.1 - CB - Blind ring nut

78.5

18.2 - CH - Lever manual override

275

e————— 1225 ——= ~— 50.5 —
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D E*KD2

SERIES 10

19 - CABLE GLANDS

Cable glands must be ordered separately; Duplomatic offers some types of cable glands with the following features:

€ version for non-armoured cable, external seal on the cable (suitable for @8+10 mm cables);
€ according to ATEX Il 2GD directive certified

€ cable gland material: nickel brass

€ rubber tip material: silicone
o CH/SW 24

€ ambient temperature range: -70°C + +220°C ‘ ‘
€ protection degree: IP66 / IP68

_— CHisw 24

For the request of the version needed, indicate the description and the code mentioned here below:

Description: CGK2/NB-01/10
Code: 3908108001

Version with M20x1.5 - ISO 261 male thread, suitable for coils with TO1 and SO1 connection types; it is supplied equipped with silicone seal,
that must be assembled between the cable gland and the coil cover, so as to ensure IP66 / IP68 protection degree.

Description: CGK2/NB-02/10

Code: 3908108002

Version with Gk 1/2 - UNI EN 10226-2 male thread, suitable for coils with TO2 connection type; in order to ensure |IP66 / IP68 protection
degree, the customer must apply LOCTITE® 243’ threadlocker or similar between the cable gland connection thread and the coil cover.

Description: CGK2/NB-03/10

Code: 3908108003

Version with 1/2Z NPT - ANSI B1.20.1 (ex ANSI B2.1), suitable for coils with TO3 connection type; in order to ensure IP66 / IP@ protection
degree, the customer must apply LOCTITE® 243’ threadlocker or similar between the cable gland connection thread and the coil cover.

Description: CGK2/NB-04/10

Code: 3908108004

Version with M16x1.5 - ISO 261 male thread, suitable for coils with S04 connection type; it is supplied equipped with silicone seal, that must
be assembled between the cable gland and the coil cover, so as to ensure IP66 / IP68 protection degree.

20 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to ISO 6743-4. For these fluids, use NBR seals (code N). For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other fluid types such as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics. The fluid must be
preserved in its physical and chemical characteristics.
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E*KD2

SERIES 10
21 - INSTALLATION
The valves can be installed in any position without impairing correct Surface finishing
operation.
P 0.01/100
Valve fastening takes place by means of screws or tie rods, laying
the valve on a lapped surface, with values of planarity and
smoothness that are equal to or better than those indicated in the
drawing.
If the minimum values of planarity or smoothness are not met, fluid
leakages between valve and mounting surface can easily occur.
22 - SUBPLATES (see catalogue 51 000)
DSE3KD2 DSPE5KD2 DSPE7KD2 DSPE8KD2
Type with rear ports PMMD-AI3G PME4-AI5G PMEOQ7-AlI6G
Type with side ports PMMD-AL3G PME4-AL5G PMEQ7-AL6G PME5-AL8G
P, T, A, B ports dimensions 3/87 BSP 3/47 BSP 17 BSP 1 %7 BSP
X, Y ports dimensions - 1/47 BSP 1/47 BSP 1/47 BSP

NOTE: Subplates (to be ordered separately) do not contain neither aluminium nor magnesium at a higher rate than the value allowed by norms

according to ATEX directive for category 2GD.

The user must take care and make a complete assessment of the ignition risk, that can occur from the relative use in potentially explosive

environments.

23 - ELECTRONIC CONTROL UNITS

DSE3KD2 - ** SA DSE3KD2 - ** SB

DSPE*KD2 - * * SA

DSPE*KD2 - * * SB

. X see cat. 89 250 . . see cat. 89 250
EDM-M142 | for solenoid 12V DC | ail mounting EDM-M141 | for solenoid 12V DC | ail mounting
DSE3KD2 - A* DSE3KD?2 - C* DSPE*KD2 - A* DSPE*KD2 - C*
. . see cat. 89 250 R . see cat. 89 250
EDM-M242 | for solenoid 12v DC | rail mounting EDM-M241 | for solenoid 12v DC | ail mounting

NOTE: electronic control units offered are not certified according to ATEX 94/9/EC Directive; therefore, they must be installed
outside the classified area.

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com

83 510/313 ED

REPRODUCTION IS FORBIDDEN. THE COMPANY RESERVES THE RIGHT TO APPLY ANY MODIFICATIONS.
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OLEODINAMICA

MOUNTING INTERFACE

85 110/112 ED

DXJ3

ELECTRO-HYDRAULIC

SERVOVALVE WITH INTEGRATED

ELECTRONICS
SERIES 10

SUBPLATE MOUNTING
ISO 4401-03 (CETOP 03)

p max 350 bar
Q max (see performances table)
OPERATING PRINCIPLE

1ISO 4401-03-02-0-05
(CETOP 4.2-4.03-350)

23.3 (max)

9

0.75

}

|
M
= HE==]

R
[

PERFORMANCES (with mineral oil of viscosity 36 cSt at 50°C)

Maximum operating pressure

PortsP-A-B bar 350

Port T (standard) 50

Port T with Y 350
Rated flow Q nom (with p 70 bar P - T) I/min 5-10-20-40
Null leakage flow (with p=140 bar) I/min 3% of Q nom
Hysteresis % In <0,2
Threshold % In <01
Thermal drift (with T=50°C) % In <15
Response time ms 12
Vibration on the three axes g 30

Electric features

see paragraph 3

A B

» The DXJ3 valve is a four-way servo-proportional valve
where the spool moves inside a sleeve. This valve has a
direct drive with a linear force motor resulting in high
dynamic performances which are independent of system
pressure. The spool position is controlled by a linear
transducer (LVDT) with closed loop which ensures high

precision and repeatability.

,» Itis available in four different flow rate control
ranges up to 40 I/min, with spools with zero
overlap and a mounting surface in compliance
with ISO 4401 (CETOP RP 121H) standards.

» The valve is featured by integrated electronic
based on SMD technology which ensures
standard regulations and simplifies the electric
wiring. The unit does not require any
adjustment other than the possible electronic

regulation of the zero.

,» Suitable for control applications with closed loop
of position, velocity and pressure. With a loss of
power or with a zero reference signal, the spool
goes automatically at rest-position. In this
position the valve has a minimum leakage,
depending on the operating pressure (see the

performances table).

» A version with external drain is available.

Protection degree according CEI EN 60529 IP 65

Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 5+ 400

Fluid contamination degree

according to ISO 4406:1999

class 17/15/12

(16/14/11 for longer life)

Recommended viscosity

cSt

25

Mass

kg

2,5

HYDRAULIC SYMBOL

Ak
I AN
A

oe]

—
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1 - IDENTIFICATION CODE

DXJ3

SERIES 10

D X{J|3|-D|0O|L

/110, |/ |EOK1Y /

| I

Servo-proportional-valve -
with bushing spool

Integrated electronics and
position feedback

Rated size
1SO 4401-03 (CETOP 03)

Symmetric spool

Spool with zero overlap

Option:
Y= port for subplate
external drain

6 + PE pole connector

Reference signal: +10V (other
signals available on request)

—— Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

Series No. (from 10 to 19 sizes and mounting
dimensions remain unchanged)

Spool with a linear flow rate curve

Rated flow (withp=70barP-T)

05= 51/min 20 = 20 I/min
10 = 10 I/min 40 = 40 I/min

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

REFERENCE / FLOW RATE CURVE

° 100 T
X A B

5 ill
elle} 60

P T

40
20

-100 -60 -20 20 60 100
Reference signal [%]

Typical flow rate curves at constant p = 70 bar P-T according to the
reference signal.

NOTE: with positive reference signal connected to pin D the
valve regulates P-A /B -T.

PRESSURE GAIN

. 100
S
or 8
Q
Il 60 /
<

5 -4 -3 24101 2 3 45
Reference signal [%]

85 110/112 ED

FLOW RATE CURVE ACCORDING TO P

c
€ 70
= 50 -
o 40 B ) dia=
30 H— ot
20 44,[ l il
/Jzo\“(\\“ L 1
L~
10 SM o
8 ’\0\‘“\\“ —
6 ] L
4 | ““ 1
3 \““‘\g
2
1

10 20 30 50 70100 200 350
Ap [bar]

The diagram states the maximum valve controlled flow rate
according to the pressure drop between the P and T ports.

The diagram shows the valve pressure gain, expressed as % of the
ratio between the port pressure variation in A or B ( p AB) and the
P system pressure, according to the reference signal. In practice,
the pressure gain states the valve reaction towards external
disturbances aimed at changing the actuator position.
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DXJ3

SERIES 10
RESPONSE TIME FREQUENCY RESPONSE
i) —
o o
= el
U) —_
= 100 — o 0 g
= // 2 2 \ N
< 80 g -3 \
< 4 \ \
\ /
60 // % // / 90
, —_—
4 o [}
40 // Y/ 70 o
/ 50 @
y > / / S,
20 L~ Z 30 R
0 pd 10 @
] &
o
0 S 10 15 20 5 10 20 40 60 100 200
tms] Frequency [Hz]
Signal + 10 %
3 - ELECTRICAL FEATURES e Signal + 90 %
CONNECTION WIRING
‘777777‘ _ Pin Values Function NOTES
\ Al ()
e F%—:—:i A 24 VDC Supply From 1910 32 VDC Iy yax = 1.2 A
\ \
| B | [
} = } F%—:—:ﬁ B oV Signal ground oV
| c ! [
] I R B
} = } b O c - Not used
\ D | } }
} B } D D +10V Input rated command R, =10k (see NOTE 1)
\ \ Lol
E
} — - } Fﬁ% E oV Input rated command
| | [
F |
| = >t=T7T1— | F |4:20mA | Spool position R, = from 300t0 500 (see NOTE 2)
.
19 | .
L T i  a— PE - Protective earth
I ! L )
| T
LL, 4 L

NOTE 1: The input stage is a differential amplifier. With positive reference signal connected to pin D, valve opening P - A e B - T is achieved.
With a zero reference signal the spool is in centred position. The spool stroke is proportional to Up, - Ug. If only one command signal is available

(single-end), pin E must be connected to pin B (OV ground).

NOTE 2: The spool position value can be measured at pin F (see diagram right).

The position signal output goes from 4 to 20 mA. The centered position is at 12 mA,

valve side

while 20 mA corresponds to 100% valve opening P - A and B - T. This monitoring allows 4+20 mA

to detect a cable break when I = OV.

General requirements:
€ Externalfuse=1,6 A

1 Minimum cross-section of all leads 0,75 mm ?

(GND)

out

1

R,=500 €(0.25W)

u

out
l spool stroke range

U out 2510V

€ When making electric connections to the valve (shield, protective earth) appropriate measures must be taken to ensure that loally
different earth potentials do not results in excessive ground currents.

€ The differential and the spool position signal lines must be connected to the mating connector housing at valve side and to the OV (signal

ground) at cabinet side.

€ EMC: meets the requirements of EN 55011:1998, class B, and the immunity regulation according to EN 61000-6-2:1998

85 110/112 ED
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D DXJ3

SERIES 10

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

5-INSTALLATION

The DXJ3 valve can be installed in any position without impairing its Surface finishing

correct operation.

The valve is “xed by means of screws on a "at surface with
planarity between 0,01 mm over 100 mm and roughness
R, <0,8 m. If the minimum values are not observed, the "uid can
easily leak between the valve and the mounting surface. While

mounting pay attention to the environment and valve cleanliness.

6 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

47 — 1 1 T

1 | Mounting surface with sealing rings:

N. 5 OR type 2037 (9.25x1.78) - 90 Shore - 17
N. 1 OR type 2021 (5.28x1.78) - 90 Shore 9.5
(for Y port)

2 | Integrated electronics - @. A Y__ I
AN AL
Linear force motor —1 -¢9———— ST T
4 | Electric connector 7 pins DIN 43563 - IP67 @- N ’p@- e

PG11 EX7S/L/10 cod. 3890000003
(to be ordered separately) |

88 T 75 76

Fastening bolts: 4 bolts SHC M5 x 55 - ISO 4762
Torque: 8,5 Nm 239

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

Tel. +39 0331.895.111
Fax +39 0331.895.339

www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

MOUNTING INTERFACE

85 210/112 ED

DXJ

)

ELECTRO-HYDRAULIC

SERVOVALVE WITH INTEGRATED

ELECTRONICS

SERIES 10

SUBPLATE MOUNTING
ISO 4401-05 (CETOP RO05)

p max 350 bar
Q max (see performances table)

OPERATING PRINCIPLE

ISO 4401-05-05-0-94 ——
(CETOP 4.2-4-R05-350)

@ 11.2 (max)

2 6.3 (Mmax)

PERFORMANCES (with mineral oil of viscosity 36 cSt at 50°C)

» The DXJ5 is a four-way servo-proportional valve where the
spool moves inside a sleeve. This valve has a direct drive
with a linear force motor resulting in high dynamic
performances independent of system pressure. A linear
transducer (LVDT) with closed loop controls the spool
position, ensuring high precision and repeatability.

,» It is available in four different "ow rate control

ranges up to 100 I/min, with spools with zero
overlap and a ISO 4401 (CETOP RP 121H)
mounting surface.

» The valve is featured by integrated electronic

based on SMD technology which ensures
standard regulations and simpli“es the electric
wiring. The unit does not require any
adjustment other than the possible electronic
regulation of the zero.

» Suitable for control applications with closed

loop of position, velocity and pressure. With a
loss of power or with a zero reference signal,
the spool goes automatically at rest-position. In
this position the valve has a minimum leakage,
depending on the operating pressure (see the
performances table).

» A version with external drain is available.

Maximum operating pressure

PortsP -A-B bar 350

Port T (standard) 50

Port T with Y 350
Rated flow Q nom (with p 70 bar P - T) I/min 60 + 100
Null leakage flow (with p=140 bar) I/min 3% of Q nom
Hysteresis % In <0,2
Threshold % In <01
Thermal drift (with T=50°C) % In <15
Response time ms 20
Vibration on the three axes g 30
Electric features see paragraph 3
Protection degree according CEI EN 60529 IP 65
Ambient temperature range °C -20/ +60
Fluid temperature range °C -20/ +80
Fluid viscosity range cSt 5+ 400

according to 1ISO 4406:1999
Fluid contamination degree class 17/15/12
(16/14/11 for longer life)

Recommended viscosity cSt 25
Mass kg 6,3

85 210/112 ED
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1 - IDENTIFICATION CODE

DXJ5

SERIES 10

Dl X J

/110, |/ |EOK1 /

Servo-proportional-valve
with bushing spool

Integrated electronics and ———
position feedback

Rated size 1SO 4401-05
(CETOP 05)

Symmetric spool

Spool with zero overlap

Spool with a linear characteristic of "ow

Options:
Y = port for subplate
external drain

6 + PE pole connector

Reference signal: +10V (other
signals available on request)

— Seals:
N = NBR seals for mineral oil (standard)
V = FPM seals for special fluids

— Series N. (from 10 to 19 sizes and mounting
dimensions remain unchanged)

Rated "ow (with p=70bar P - T)
060= 60 1l/min 100 = 100 I/min

2 - CHARACTERISTIC CURVES (measured with viscosity of 36 cSt at 50°C)

REFERENCE / FLOW RATE CURVE

. 100 T
=
~ 80

z

old ] ]

>
[oe}

o
—

40
20

-100  -60 -20 20 60 100
Reference signal [%]

Typical "ow rate curves at constant p = 70 bar P-T according to the
reference signal.

NOTE: with positive reference signal connected to pin D the
valve regulates P-A /B -T.

PRESSURE GAIN

< 100
~ 80
Ze
60
g /

40
20 /

5 4 3 -2 -1 01 2 3 45
Reference signal [%]

85 210/112 ED

FLOW RATE CURVE ACCORDING TO P

250
200

150

Q [I/min]

100 Y
~

70 AT
50 \\
40 )

30
25
20

15

10

10 20 30 50 70 100 200 350
Ap [bar]

The diagram states the maximum valve controlled "ow rate
according to the pressure drop between the P and T ports.

The diagram on the left shows the valve pressure gain, expressed
as % of the ratio between the port pressure variation in Aor B (p
AB) and the P system pressure, according to the reference signal.
Practically, the pressure gain states the valve reaction towards
external disturbances aimed at changing the actuator position.

2/4



DXJ5

SERIES 10
STEP RESPONSE FREQUENCY RESPONSE
2 120 @ *2
S k=3
2 00 g ° ™
: — I RN N
Q. Q.
7] g -3 \
s 80 < RY
/1 /
-6 -90
60 /| / -
/ / -70 g
40 ,/ g
/ 05
v | / £
20 > v 30 o
/ vz 7]
/,/ -10 e
0 | s o
0 5 10 15 20 25 30 5 10 20 40 60 100 200
tms] Frequency [Hz]
Signal = 10 %
--------- Signal + 90 %
3 - ELECTRICAL FEATURES
CONNECTION WIRING
‘F****j Pin Values Function NOTES
‘ _
| | ()
A 0 S S A | 2avDCc | Supply From 19 to 32 VDC Ip yax = 2.2 A
| | | |
| B | [
| —1e| F%—:—:— B oV Signal ground oV
| |
| c | [
} — - } F‘%fi C Not used -
| D | [
= D A D +10V Input rated command R, =10k (see NOTE 1)
| | [
E
} — - } %ﬁ% E ov Input rated command -—--
| | [
F
| -t — F | 4+20mA | Spool position R, =from 300t0 500 (see NOTE 2)
|9 L
} . - bf — PE Protective earth ----
Ly ! \_)
| T
LL, ] <

NOTE 1: The input stage is a differential ampli“er. With positive reference signal connected to pin D, valve opening P - Ae B - T is achieved.
With a zero reference signal the spool is in centred position. The spool stroke is proportional to Up - Ug. If only one command signal is available

(single-end), pin E must be connected to pin B (OV ground).

NOTE 2: The spool position value can be measured at pin F (see diagram right). The valve side | R =5000(0.25W)
position signal output goes from 4 to 20 mA. The centered position is at 12 mA, while F| o«
20 mA, corresponds to 100% valve opening P - A and B - T. This monitoring allows to U out
detect a cable break when I = 0V. 4+20 mA l spool stroke range
_ U i 2510V
General requirements: B)j_
External fuse =2,5 A (GND)

Minimum cross-section of all leads 0,75 mm®

When making electric connections to the valve (shield, protective earth) appropriate measures must be taken to ensure that loc ally

different earth potentials do not results in excessive ground currents.

The differential and the spool position signal lines must be connected to the mating connector housing at valve side and to th e 0V (signal

ground) at cabinet side.

EMC: meets the requirements of EN 55011:1998, class B, and the immunity regulation according to EN 61000-6-2:1998

85 210/112 ED
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D DXJ5

SERIES 10

4 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HM type, according to 1ISO 6743-4. For these fluids, use NBR seals. For fluids HFDR type
(phosphate esters) use FPM seals (code V). For the use of other kinds of fluid such as HFA, HFB, HFC, please consult our technical
department. Using fluids at temperatures higher than 80 °C causes a faster degradation of the fluid and of the seals characteristics.

The fluid must be preserved in its physical and chemical characteristics.

5-INSTALLATION

The DXJ5 valve can be installed in any position without impairing its correct operation. Surface “nishing
The valve is “xed by means of screws on a "at surface with planarity between 0,01 mm

y su P y m 0.01/100
over 100 mm and roughness R, < 0,8 m. If the minimum values are not observed, the "uid
can easily leak between the valve and the mounting surface. While mounting pay attention
to the environment and valve cleanliness.

7 - OVERALL AND MOUNTING DIMENSIONS

dimensions in mm

1 | Mounting surface with sealing rings:
N. 5 OR type 2050 (12.42x1.78) - 90 Shore
N. 1 OR type 2037 (9.25x1.78) - 90 Shore (Y port)

2 Integrated electronics

3 Linear force motor

93 100
4 | Electric connector 7 pins DIN 43563 - IP67 PG11
EX7S/L/10 cod. 3890000003 290

(to be ordered separately)

Fastening bolts: 4 bolts SHC M6 x 60 - ISO 4762
Torque: 13 Nm

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24
Tel. +39 0331.895.111

Fax +39 0331.895.339
www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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DUPLOMATIC
OLEODINAMICA

89 120/111 ED

EDC-1

DIGITAL ELECTRONIC CONTROL

UNIT FOR OPEN-LOOP
SINGLE SOLENOID
PROPORTIONAL VALVES

SERIES 10
PLUG VERSION
OPERATING PRINCIPLE
r7777AgTU/#T9F17777j \F/’ARR/F!’EORTIONAL SERIAL — =m0 ___|
i m OF
I

- ©1E BUTTON 1

DISPLAY —<’ m D
\%@ BUTTON 2

SdnaL \ [:D/

TECHNICAL CHARACTERISTICS

Power supply VvV DC 10 + 30 - ripple included
Required power W min 20 - max 40 (see paragraph 2.1)
Output current mA min 800 - max 2600 (see paragraph 1)
. . overload over 33V
Power supply electrical protections L -
polarity inversion
Output electrical protections short-circuit
Analogue electrical protections upto 30 VDC
Available reference signals 0 _ 1ov !nput !mpedance 100k
(selectable from the jumper) 0+ SV input impedance 100 k
Jump 4 +20 mA input impedance max 500
Connector type DIN 43650
Electromagnetic compatibility (EMC): .
- EMISSIONS  CEI EN 61000-6-4 accozg;”eg tgri()?:/ ?58/_ Cﬁgisgards
-IMMUNITY  CEI EN 61000-6-2 paragrap
Protection to atmospheric agents (CEI EN 60529) IP 65 - 67
Operating temperature range °C -20/+70
Mass kg 0,10

89 120/111 ED
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D

1 - IDENTIFICATION CODE

EDC-1

SERIES 10

I

DIN 43650 electric plug

Digital amplifier

One channel version

I— Reference signal:

EO = voltage 0/ +10V (standard)
E1 = current 4 + 20 mA

E2 = voltage 0/ +5V

Series number (from 10 to 19 sizes
and mounting dimensions are
unchanged)

Maximum current (Imax):

1= 860 mA
2=1200 mA
3 =1600 mA
4 =1880 mA
5=2600 mA

— Switching frequency (PWM):

1=100Hz
2 =200 Hz
3 =300 Hz
4 =400 Hz
5 =500 Hz

The EDC-1 connector is a digital amplifier controlling open loop
proportional valves. The unit supplies a variable current
proportionally to the reference signal and independently of
temperature variations or load impedance, with a resolution of 1%
on 2600 mA (the full scale value).

The PWM stage on the solenoid power supply makes it possible to
reduce the valve hysteresis thus optimising control precision. The
connector is customizable with different maximum current sizes and
switching frequencies (PWM), optimized according to the valve to
be controlled.

Setting is possible by buttons and display inside the case, or with a
notebook by RS232 with the software EDC-PC, (see par. 6.2)

2 - FUNCTIONAL SPECIFICATIONS

Electric power supply

The connector requires a power supply of 10 + 30 V DC (terminals
1 and 2).

NOTE: The value of the power supply voltage on the connector
must be higher than the rated working voltage of the solenoid
to be controlled.

The power supply voltage must be rectified and filtered, with
maximum admissible ripple within the above voltage range.

The power required by the connector depends on the power supply
voltage and on the maximum value of the supplied current (it is
determined by the card version). In general a conservative value of
the required power can be considered as the product of V x I.

Example: a connector with a maximum current = 800 mA and a
power supply voltage of 24 V DC requires a power of about 20W. In
case of a card with a maximum current =1600 mA and a power
supply voltage of 24 VV DC the used power is equal to 38.5 W.

2.2 - Electrical protection
The connector is protected against overvoltage and polarity
inversion.

On the output a protection against any short circuit is foreseen.

89 120/111 ED

2.3 - Reference signal

The connector accepts voltage reference signals with 0 + 10V and
0+ 5V, in4 + 20 mA current, from an external generator (PLC, CNC)
or external potentiometer.

See paragraph 7 for electric connections referring to the different
connector versions.

CURRENT
Ref. signal
0 +10 [V]
0 + 5[V]
4 20 [mA]
3 - SIGNALS

3.1 - POWER ON (Power supply)
Display indicate the connector is ON and with +24V DC.

4 - ADJUSTMENTS

There are two way adjustments: variables view and parameters
editing. The first one enables the real time monitoring of the control
values, for both required and read current, on both channels. The
second modality enables the operating parameters view and
editing.

4.1 - Variables view

The card is switched on at the variables view modality, and it shows
the first variable value, that is the U1 parameter (reference signal).
Pushing button (1) the current to solenoid is displayed. By means of
(1) key, the different variables can be selected. Each time a variable
is selected, its short name appears for approximately one second.
By briefly pressing the keys, the current variable name appears for
approximately one second.
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The variables that can be selected are:

U1: Reference signal:
0+ 10V
0+5V
4 + 20mA (displayed as 2 + 10)

C1l: current required according to the applied
reference signal, expressed in ampere, ranging
between 0 and 2.6 A

All the mentioned parameters can be viewed on the two digits
display, located on the connector front panel.

The selected value has to be read as follows (example for EDC-
15*/10E* card):

REFERENCE |DISPLAY Ul | DISPLAY C1

V)  (mA) V) (Ampere)
0|4 |00(20| 4D ma
5 |12 |80 |60 =

10 |20 | 10 10| 2B @

4.2 - PARAMETERS EDITING

To access the parameter editing, press the key (2) for at least 3
seconds.

The first parameter displayed is G1. To modify it, press the key (1) for
two seconds, until the display starts blinking. Use the key (2) to
increase the value and the key (1) to decrease it. To save the new
value, press both the keys. The display stops blinking.

Pressing the key (2) again is possible to scroll all the parameters. To
modify some parameters, repeat the steps above-mentioned for the
G1 parameter.

The parameters that can be selected are:

G1: «I MaxZ current, expressed in milliampere.
It sets the maximum current to the solenoid, when the
reference signal is at the maximum value of +10 V (or 20 mA).
It is used to limit the maximum value of the hydraulic size
controlled by the valve.
Default value = Imax
Range = 50 + 100% of Imax

01: I MinZ current, expressed in milliampere.
It sets the offset current to the solenoid, when the reference
signal exceeds the limit of 0,1 V (or 0,1 mA). It is used to null
the insensitiveness area of the valve (dead band).
Default value = 0%
Range = 0 + 50% of Imax

ul: *Ramp UpZ increasing ramp time, expressed in seconds.
It sets the current increasing time, for a variation from 0 to
100% of the input reference.
It is used to slow down the valve response time in the case of
a sudden variation of the reference signal.
Default value = 00 sec.
Range = 00 + 50 sec.

89 120/111 ED
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SERIES 10

d1: <Ramp DnZ decreasing ramp time, expressed in seconds.
It sets the current decreasing time, for a variation from 100% to
0 of the input reference. It is used to slow down the valve
response time in the case of a sudden variation of the
reference signal.
Default value = 00 sec.
Range = 00+ 50 sec.

Fr:  PWM frequency, in Hertz.
It sets the PWM frequency, which is the pulsating frequency of
the control current. The PWM decrease improves the valve
accuracy, decreasing the regulation stability. The PWM
increase improves the regulation stability, causing a higher
hysteresis.
Default value = PWM (according to version card)
Range = 50 + 500Hz

CURRENT ‘
- N |
ul di }
|
|
RAMP Up RAMPDn _
TIME ' [sec]
I[A]‘
| Max
G1
01

- Ref

(0%+50% | Max) (50%+100% | Max)

4.3 - ERROR SIGNAL

EE: breakdown cable error on 4 + 20 mA signal (threshold 3 mA).
Reset the alarm turning off the +24 V DC cable.
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5-INSTALLATION

The connector type electronic unit is suitable for direct assembly on
the solenoid of the relative proportional valve. The 4-core
connection cable (0,5 mm2 individual wire section) is supplied pre-
wired and in a standard length of 2.5 m (DIN 47100 standard).

NOTE 1

To observe EMC requirements ites important that the control unit
electrical connection is in compliance with the wiring diagram of
chapter 7. As a general rule, the valve and the electronic unit
connection wires must be kept as far as possible from interference
sources (e.g. power wires, electrical motors, inverters and electrical
switches).

In environments where there are critical electromagnetic

interferences, a complete protection of the connection wires
can be requested.

7 - WIRING DIAGRAM

EDC-1

SERIES 10

6 - START UP, CONTROL SETTINGS AND SIGNAL
MEASUREMENT

6.1 - Set up

Settings can be changed by either acting on the (1) and (2) keys
located on the card front panel, or using the EDC-PC hardware and
software Kkit.

6.2 - EDC-PC Software

The relevant hardware and software kit (to be ordered separately)
allows to read the values and to set the connector easily.

The software communicates, through a flat cable, to the relevant
connector placed in the EDC-1 panel, behind the protecting gate.
The EDC-PC software compatibility is guaranteed only on Windows
2000 and Windows XP operating systems.

PROPORTIONAL
VALVE
+10/+30Vce 1<
1=+24VDC
2=0V Qe 5 a2<
3 = O N 10 V REFERENCE SIGNAL
4 +20 mA . ’ .
O_5V 0 +10V / 4-20mA /0 +5V > Ee
GND = 0V signal
0 SIGNAL
> GND —(
8 - OVERALL AND MOUNTING DIMENSIONS
‘ | dimensions in mm
\
@ |
| T
I
i I T 111.7
M3 7*7‘7* +0.1 ‘
|
I ‘ ] * 63
28 {j 1L T” N I T H 18 %01
j— |
s (Y | | I
55 A—L 36 —= L 28 ’J
- 4] —=

DUPLOMATIC
OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (M) « Via M. Re Depaolini 24
Tel. +39 0331.895.111
Fax +39 0331.895.339
www.duplomatic.com ¢ e-mail: sales.exp@duplomatic.com
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EDM-M+

DIGITAL AMPLIFIER

FOR OPEN LOOP
PROPORTIONAL VALVES
SERIES 20

EDM-M1 single solenoid

EDM-M2 double solenoid

EDM-M3 two single solenoids
independent channels

RAIL MOUNTING TYPE: DIN EN 50022

PROPORTIONAL
VALVE

REFERENCE
SIGNAL

The EDM-Mx card is a digital ampli“er for open loop proportional valves
control. It is designed for rail mounting type: DIN EN 50022.

The unit supplies a variable current in proportion to the reference signal
and independently of temperature variations or load impedance.

The PWM stage on the solenoid power supply allows the reduction of
the valve hysteresis, thus optimising control precision. The unit is
available in three main versions, to control single solenoid valves (M1),
double solenoid valves (M2) and valves with two independent channels
controlling two single solenoid valves (M3). Each version is available
with different maximum current settings and switching frequencies
(PWM), optimised according to the relevant valve.

The parameters adjustment is carried out either through keyboard and
display, placed on the front panel, or with a notebook, via RS232 or via
USB converter (EDMPC/20 software).

TECHNICAL CHARACTERISTICS

Power supply vbC ripp:llé)i;c?l?ded
Required power W min 20 - max 40 (see paragraph 3.1)
Output current mA min 800 - max 2600 (see paragraph 1)
Power supply electrical protections over Ic_Jad_ over .33\/
polarity inversion
Output electrical protections short-circuit
Analogue electrical protections up to 30V DC due to incorrect power supply connection
0+ 10V input impedance 10-100 k

Available reference signals +10V input impedance 10-100 k

4+ 20 mA input impedance max 500
Additional output ports +10V DC to supply 50 + 50 mA to external potentiometer
Electromagnetic compatibility (EMC) acco(rsdeiggpz)r:gg:)/r:][ %8_/?\1%§-t;nld)ards
Housing material thermoplastic polyamide
Housing dimensions mm 120 x 93 x 23
Connector Plug-in terminal block with tightening screws: 15 poles
Operating temperature range °C -20/+70
Mass kg 0,15

89 250/112 ED
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1 - IDENTIFICATION CODE

EDM-M*

SERIES 20

E|D|M| -

20

Digital ampli“er —\—'—‘

for rail mounting DIN EN 50022

for open loop

Versions:

1 = for single solenoid proportional valves
2 = for double solenoid proportional valves

3 =2 channels for an independent control of two single solenoid valves

Max current (I Max):
(“rst channel for EDM - M3 version)
1= 860 mA 3=1600 mA
2=1200 mA 4 =1880 mA

Only for EDM-M3 version, omit for other versions
Max current (I Max) second channel:

1= 860 mA 3=1600 mA

2=1200 mA 4 =1880 mA

5=2600 mA

Reference signal:
EO = voltage 0 + +10V (standard)
E1 =current 4 - 20 mA

Series N. (from 20 to 29 sizes and
mounting dimensions remain
unchanged)

Switching frequency (PWM):

2 - EDM-M, DUPLOMATIC VALVES AND DEFAULT SETTINGS

The card is preset at factory. The following table shows the default settings for the standard EDM versions and the Duplomatic valve to be
coupled to. As shown at par. 1 different settings are possible. Apply for them at our Technical Dept.

CARDS FOR 24V VALVES

CARD COUPLING VALVES
(you can find the matches between valves names and catalogue numbers in the group 8 index)
Name | Min 1 | Max | Lim PWM Name single coil double coil
mA] | [mA] | [mA] [Hz] g
DSPE*, RPCED1, RPCED1-T3, RPCE2, RPCE3
EDM-M111 2 1 1 ’ ! ’ ’ ’
00 860 350 00 BLS6, ZDE3, QDE3
EDM-M112 200 860 1350 200 DSES3, CRE, PRE*, PRE3, PRED3, MZE, DZCE*
EDM-M131 200 | 1600 2350 100 DSE5, QDE5
EDM-M211 200 860 1350 100 DSPE*, ZDE3, BLS6
EDM-M212 200 860 1350 200 DSE3
EDM-M231 200 | 1600 2350 100 DSE5
200 | 1600 2350 .
EDM-M3312 200 860 1350 200 VPPM-*PQCE regulator
CARDS FOR 12V VALVES
CARD COUPLING VALVES
(you can find the matches between valves names and catalogue numbers in the group 8 index)
Name I Min | I Max | | Lim (#) PWM . . .
N | | | |
mA] | [mA] [mA] HZ] ame single coi double coi
EDM-M141 300 | 1880 2700 100 DSPE*, BLS6
DSE3, CRE, PRE*, PRES3, PRED3, MZE, DZCE?*,
EDM-M142 300 | 1880 2700 200 ZDE3, QDE3
EDM-M151 500 | 2600 4000 100 DSES5, QDE5
EDM-M241 300 | 1880 2700 100 DSPE*, BLS6
EDM-M242 300 | 1880 2700 200 DSE3, ZDE3
EDM-M251 500 | 2600 4000 100 DSE5

I Lim: Max output current from the card.

89 250/112 ED
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3 - FUNCTIONAL SPECIFICATIONS

3.1 - Power supply

The card requires a power supply of between 10 and 30V DC ripple
included (terminals 1 and 2).

NOTE: The value of the power supply voltage on the card must
not be lower than the rated working voltage of the solenoid to
be controlled.

The power supply voltage must be recti“ed and “ltered, with
maximum admissible ripple within the above voltage range.

The power required by the card depends on the power supply
voltage and on the maximum value of the supplied current (it is
determined by the card version).

In general a conservative value of the required power can be
considered as the product of V x I.

Example: a card with a maximum current = 860 mA and a power
supply voltage of 24V DC requires a power of about 20W. With a
card with a maximum current =1600 mA and a power supply voltage
of 24V DC, the used power is equal to 38,5W.

3.2 - Electrical protections

The card is protected against overvoltage and polarity inversion.
On the output a protection against any short circuit is foreseen.

3.3 - Reference signal

The card accepts voltage reference signals 0 + 10 V and + 10 V,
current reference signal 4 + 20 mA, coming from an external
generator (PLC, CNC) or from an external potentiometer powered
by the card itself. The reference value depends on the card version
as stated in the diagrams along side.

See paragraph 12 for the electric connections referring to the
different card versions.

4 - SIGNALS

4.1 - Power ON (Power supply)
The two red displays indicates the card power supply:

ON - normal power supply
OFF - no power supply
FLASHING - see table at paragraph 12.

4.2 - Card ok output

The state of the card can be checked by means of the output «card
ok OUTPUTZ, located on pin 9 (referred to zero power supply, pin
15) with load resistance of 220 K and max current 100 mA . When
the card works normally, on this pin there is the same voltage as the
power supply; when there is an anomaly, the output voltage is zero.
The anomalies could be:

- low voltage (lower than 10V)
- short circuit
- unconnected coil

If the output pin 9 is low, the control logic forbids the power outputs
towards the solenoids. When the anomaly is settled, the card resets
automatically.

89 250/112 ED
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SERIES 20
EDM-M1 VERSION
CURRENT
CH1
Ref. Signal
0 +10 [V]
4 20 [mA]
EDM-M2 VERSION
CURRENT
CH1
Ref. Signal
-10 [V] 0 +10 [V]
4 [mA] 12 20 [mA]
CH2
EDM-M3 VERSION
CURRENT
CH1
e
CH2
Ref. Signal
0 +10 [V]
4 20 [mA]

5- ADJUSTMENTS

There are two adjustments modalities: variables view and
parameters editing. The “rst one enables the real time monitoring of
the control values, for both the required and the read current, on
both channels. The second modality enables the operating
parameters view and editing.

5.1 - Variables view

The card is switched on at the variables view modality, and it shows
the “rst variable value, that is the reference signal to channel 1.
By means of (+) and (-) keys, the different variables can be
selected. Each time a variable is selected, its short name appears
for approximately one second.

By brie"y pressing the (E) key, the current variable name appears
for approximately one second.

The variables that can be selected are:

ul: Reference signal to channel 1:
0+99V o sincle solenoid
4 =20 mA or single solenoi
4?51)2/ /02/0?12 v for double solenoid
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Cl: current required for channel 1, according to the applied
reference signal, expressed in ampere, ranging
between 0 and 3.0 A

El: current actually supplied by channel 1, expressed in
ampere, ranging between 0 and 3.0 A

u2: Reference signal to channel 2:
0+99V
4 +20 mA
-99/0/+9,9V
4/12/20 mA

for single solenoid

for double solenoid

C2: current required for channel 2, according to the applied
reference signal, expressed in ampere, ranging
between 0 and 3.0 A

E2: current actually supplied by channel 1, expressed in
ampere, ranging between 0 and 3.0 A

Only the variables of channel 1 (U1, C1 ed E1) will be viewed, if the
card is set for a single solenoid valve.

All the mentioned parameters can be viewed on the display located
on the card front panel. It is a two digits display.

The selected value has to be read as follows (example for EDM-
M15*/20E* card):

REFERENCE |yAR U1 |VAR. C1/E1|VAR. U2 |VAR. C2/E2
VM A () )
+10 | 20| {0 | 1B.@»
+ |16 | S0 |10 ®w
o |12 00 |[40ma
0 | 12 0.0 |[40ma)
5 | 8 50 [ 10w
10 | 4 0. | 1B ®»

5.2 - Parameters editing

By pressing the (-) key for longer than 1,5 seconds, it is possible to
switch from the variables view modality to the parameters editing
modality, and vice versa.

In the parameters editing modality, the different parameters can be
selected, as in the previous modality, by brie"y pressing (+) and (-)
keys. Each time a parameter is selected, its short name appears for
approximately one second.

By brie"y pressing the (E) key, the current parameter name appears
for approximately one second.

By pressing the (E) key for longer than 1,5 seconds, the parameters
name "ashes for approximately one second: by means of (+) and (-)
keys, the parameter value can be edited. Each time one of these
keys is pressed, the value is either increased or decreased of one
unit; by holding the key pressed, the value is continuously
increased.

Once the desired value is edited, exit by pressing the (E) key. The
value is recorded in the EEPROM, the (+) and (-) keys resume their
parameters selection function.

Once the parametrization cycle is completed, by pressing the (+)
key more than 2 seconds and until displays blinking, all parameters
are saved in EEPROM and the visualization goes back to variables
view modality.
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The parameters that can be selected are:

G1: *l MaxZ current, expressed in milliampere.
It sets the maximum current to the solenoid of channel 1, when
the reference signal is at the maximum value of +10 V (or 20
mA). It is used to limit the maximum value of the hydraulic size
controlled by the valve.
Default value = see paragraph 2

01: I MinZ current, expressed in milliampere.
It sets the offset current to the solenoid of channel 1, when the
reference signal exceeds the limit of 0,1 V (or 0,1 mA). It is
used to null the insensitiveness area of the valve (dead band).
Default value = see paragraph 2
Range = 0 + 50% of | Max

rl eMax RampZ - Ramp time, expressed in seconds.

It sets the time it takes to the current supplied by channel 1 to
go from zero to the maximum value, in the case of a reference
signal variation from zero to 100% and vice versa. It is used to
slow down the valve response time in the case of a sudden
variation of the reference signal.

Default value = see paragraph 2

Range = 00 + 20 sec.

ul: <Ramp UpZ increasing time, expressed in % of the r1 ramp
time. It sets the current increasing time on channel 1, for a
variation from 0 to 100% of the input reference.
Default value = 99%
Range = 00 + 99%

d1: «Ramp DnZ - decreasing time, expressed in % of the ramp
time. It sets the current decreasing time on channel 1, for a
variation from 100% to O of the input reference.
Default value = 99%
Range = 00 + 99%

G2: <l MaxZ - current, expressed in milliampere.
It sets the maximum current to the solenoid of channel 2, when
the reference signal is at the maximum value.
Default time = see paragraph 2

02: I MinZ - current, expressed in milliampere.
It sets the offset current to the solenoid of channel 2.
Default value = see paragraph 2
Range = 0 + 50% of Imax

r2: Max RampZ - Ramp time, expressed in seconds.
It sets the time it takes to the current supplied by channel 1 to
go from zero to the max value, in the case of a reference signal
variation from zero to 100% and vice versa. It is used to slow
down the valve response time in the case of a sudden variation
of the reference signal.
Default value = see paragraph 2
Range = 00 + 20 sec.

u2: *Ramp UpZ increasing time, expressed in % of the r2 ramp
time. It sets the current increasing time on channel 2, for a
variation from 0 to 100% of the input reference.
Default value = 99%
Range = 00 + 99%

d2: <Ramp DnZ decreasing time, expressed in % of the r2 ramp
time. It sets the current decreasing time on channel 2, for a
variation from 100% to 0 of the input reference.
Default value = 99%
Range = 00 + 99%
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Fr: +PWM FreqZ - PWM expressed in Hertz.
It sets the PWM frequency, which is the pulsating frequency of
the control current. The PWM decrease improves the valve
accuracy, decreasing the regulation stability. The PWM
increase improves the regulation stability, causing a higher
hysteresis.
Default value = PWM (according to card version)
Range = 50 + 400Hz

U1 and U2: They represent the set point full scale.
By means of this parameter (that is modi“able only via
software) it is possible to keep the same resolution, even if the
set point is lower than 10V.
Example: with a card EDM-M121 with command 10V and with
parameter set as standard, the output current charge is 1200
mA. If sUZ is set with a value of 500, the output current charge
will be 600 mA.

If the card is set for a single solenoid valve, only the channel 1
parameters will be viewed.

Parameters that can be modified
in EDM-M2 version

Gl - | Max
(VMax)  (-10v) S I (+1ovy ' M
u2 ul
4AmA 20mA
N N o (20mA)| (v Max)
L G2
CURRENT ‘
Max Ramp |- — — R
(r1) T
ul dl }
|
} RAMP Up RAMP Dn
RAMP Up RAMP Dn |
| | TIME [sec]
| |
Max Ramp | u2 a2 |
@ Fo———————————— + --—-
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6 - INSTALLATION

The card is designed for rail mounting type DIN EN 50022.

The wiring connections are on the terminal strip located on the
bottom of the electronic control unit.

It is recommended to use cable sections of 0.75 mmZ2 up to 20 m
length and of 1.00 mm2 up to 40m length, for power supply and
solenoid connections. For other connections it is recommended to
use cables with a screened sheath connected to earth only on the
card side.

NOTE 1

To observe EMC requirements it is important that the control unit
electrical connection is in strict compliance with the wiring diagram
of paragraphs 8 - 9 - 10 and 11 of this catalogue.

As a general rule, the valve and the electronic unit connection wires
must be kept as far as possible from interference sources
(e.g. power wires, electric motors, inverters and electrical switches).
In environments that are critical from the electromagnetic
interference point of view, a complete protection of the connection
wires can be requested.

7 - CONTROL SETTINGS AND SIGNAL
MEASUREMENT

7.1 - Setting device

Settings can be changed by either acting on the (+) (E) (-) keys
located on the card front panel, or by means of the EDMPC/20
hardware and software Kkit.

7.2 - EDMPC/20 hardware and software kit (code 3898201010)

The relevant hardware and software kit (to be ordered separately)

enables the signals measurement and the card operations.

The software communicates, through a "at cable, to the relevant

mini USB connector on the EDM card front panel, behind the

protecting gate.

The supply includes:

- a communication cable (L=1 meter) for connecting the EDM card
to the PC RS232 port;

- a converter from RS232 to USB.

The EDM-PC software compatibility is guaranteed only on

Windows 2000 and Windows XP operating systems.
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8 - EDM-M1 CARD CIRCUIT AND WIRING DIAGRAM

EDM-M*

SERIES 20

+24V

EXTERNAL REFERENCE
SIGNAL 0 +10V / 4-20mA

REFERENCE SIGNAL 0V

> @74

4 Card OK OUTPUT Vdc

> Os8 (4

9 =

UP/DOWN

OFFSET 1

PROTECTION
+10/+30Vdc > 1 4 Imax = 50 mA +10V
Imax = 50 mA -10V.
ovde 3 ov
> 2 * * > 1

DITHER

> 12
> 13
> 14
> 15

. >4
FEEDBACK @ i
9 - EDM-M2 CARD CIRCUIT AND WIRING DIAGRAM
+24V
10/s30va PROTECTION r12
c > 1< Imax = 50 mA +10V > 13
Imax = 50 mA -10V ) 14
N E
ovde > 2 + i s 3 LY G
EXTERNAL REFERENCE
SIGNAL +10V / 4-20mA RAMP
> ®7 < UP/DOWN ~ OFFSET 1 PID
b -3
REFERENCE SIGNAL 0V
> 8~
CH1
Card OK OUTPUT vde 0

RAMP
UP/DOWN

OFFSET 2

PID

DITHER

> 4

Vi Vi

2]
5
m
5[

FEEDBACK @ i
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10 - EDM-M3 CARD CIRCUIT AND WIRING DIAGRAM

EDM-M*

SERIES 20

w2av §y g,
10/+30Vd -
+10/+ c > 1 4 Imax = 50 mA +10V ¥ 13
Imax = 50 mA -10v
0ovdc M oV o
> 2 < <+ > 15
EXTERNAL REFERENCE
SIGNAL 0 +10V / 4-20mA RAMP
> @7« UP/DOWN
b >7 3
REFERENCE SIGNAL 0V
> O8 (9
Card OK OUTPUT Vdc
<t 9 <
>a
EXTERNAL REFERENCE
SIGNAL 0 +10V / 4-20mA RAMP
> @10 4 UPIDOWN  OFFSET 2
REFERENCE SIGNAL 0V
> Ou
DITHER
>6
FEEDBACK @ i

11 - WIRING DIAGRAM FOR REFERENCE SIGNAL

EDM-M1 EDM-M2 EDM-M3
A CHANNEL 1| CHANNEL 2
7 7 +10V e E—
GENERATOR 0-10v GENERATOR | 4-20mA
8 4-20mA 8
e, s, AT
GENERATOR |l 0+10V
8 11 4-20mA
13 13 \ﬁb 2 2
POTENTIOMETER 0510V POTENTIOMETER 7 v
+ *
10K Q TIP. 15 10KQ TIP. 14 13 13
2 2 POTENTIOMETER 7 0 oy
10KQ TIP. 15 15
2 2

NOTE: the pin 8 (and 11 for EDM-M3 version) must be connected to pin 15 (0V), when the potentiometer is used as reference signal.
This is recommended also when the generator has a pure differential output (not connected to ground).

89 250/112 ED
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12 - OVERALL AND MOUNTING DIMENSIONS

EDM-M*

SERIES 20

P

(+) key

() key

Mini USB

Display ——

(E)key —

Terminal block——

®

)

@
15[ 000000000000000 |1

110

FRONT PANEL

120

| | — DISPLAYED CODE:

A1l current lower than 3,5 mA
on input 1

A2 current lower than 3,5 mA
on input 2

A3 output 1 in short circuit

A4 output 2 in short circuit

A5 output 1 solenoid
disconnected

A6 output 2 solenoid
disconnected

A7 power supply voltage lower
than 10V

NOTE: the displayed code is
eliminated removing the cause.

dimensions in mm

15 - WITH
TERMINAL
BLOCK ON

1 | Display and mini USB side

2 Buttons protecting gate

3 | Display - for card power
supply and faults
displaying

4 | Plug-in 15-pole terminal
strip with downwards
cables output and
fastening bolts

5 | Screen printing with card
circuit and wiring diagram

6 Connection for rails
DIN EN 50022

Tel. +39 0331.895.111
Fax +39 0331.895.339

DUPLOMATIC

OLEODINAMICA
DUPLOMATIC OLEODINAMICA S.p.A.
20015 PARABIAGO (MI) * Via M. Re Depaolini 24

www.duplomatic.com « e-mail: sales.exp@duplomatic.com
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FUNCTIONAL BLOCK DIAGRAM
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UEIK-1+

ELECTRONIC CONTROL UNIT
FOR OPEN LOOP

SINGLE SOLENOID
PROPORTIONAL VALVE

SERIES 51

EUROCARD TYPE

FRONT PANEL

UEIK-1+ ELECTRONIC CONTROL UNIT
REFERENCE

REFERENCE SIGNAL CURRENT-VOLTAGE
SIGNAL SELECTION ~CONVERSION RAMP

SCALE OFFSET CURRENT
AMPLIFIER

ACTUATOR PROPORTIONAL
VALVE

fffffffffffffffffffff

TECHNICAL CHARACTERISTICS

Power supply V DC . 22 _ 30
Ripple included

Required power See par. 2.1

Output current See par. 3.3

Power supply electrical ... overload

protection ... polarity inversion

Reference signal:

... Voltage \% 0/+10
... Current mA 4+ 20
Input reference signal

impedance:

... Voltage k 10
... Current 250

Electromagnetic compatibility (EMC) in compliance with

(see par. 5- NOTE 1) 2004/108/CE
Card size Eurocard 100x160x35
Connector interface DIN 41612-D 32 Male
Operating temperature range °C 0+ 50
Mass kg 0,20

24V DC POWER SUPPLY
YELLOW LED
... On: normal operation
... Off: card disconnected,
DUPLOMATIC faulty power supply to
Q card or fuse blown
O POWERON —j
CARD ENABLE
O ENABLE —  GREENLED
... Off: disabled
O GAIN ... On: enabled
O OFFS [ Scale factor regulation
FFSET —
\ Offset current regulation
(O RAMP UP — [ Ramp up regulation
(O RAMP DOWN ——— Ramp down regulation
(O CURRENT ————— Solenoid current
measurement point
(O REFERENCE |——— Reference signal
measurement point
(O COMMON 0V -———— Common zero
UEIK-1+/51-24
(:) MADE IN ITALY c (
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1 - IDENTIFICATION CODE

UEIK-1*

SERIES 51

Ul E| I

/151 - 1|24

[ ]
Eurocard type electronic control unit J

For open loop single solenoid proportional valves

Maximum current: 1 =800 mA 2=1.200 mA

L Power supply voltage = 24 V DC

Series No. (from 50 to 59 sizes and
mounting dimensions remain
unchanged)

The UEIK-1* card is an electronic control unit Eurocard type for
open loop single solenoid proportional valves.

The unit supplies a variable current in proportion to the reference
signal and independently of temperature variations or load
impedance.

The PWM stage on the solenoid power supply makes it possible to
reduce valve hysteresis thus optimising control precision. The front
panel is fitted with LEDs to indicate card functions and
potentiometers to optimize control.

2 - FUNCTIONAL SPECIFICATIONS
2.1 - Electric power supply

The card requires a power supply of between 22 and 30 V DC (pin
2a/2c - 4a/4c) and a power of: 20W (UEIK-11) - 29W (UEIK-12).
Power supply voltage must be rectified and filtered, with maximum
admissible ripple within the above voltage range.

2.2 - Electrical protection

The card is protected against overvoltage and polarity inversion.

A 2A fast-acting fuse is fitted for power circuit protection.

2.3 - Reference signal

The card accepts voltage reference signals (0 to +10V) or current
reference signals (4+20 mA).

N.B: If the signal is transmitted by potentiometer, please verify
that this has aload of at least 200 Q.

See para. 9 for electrical connections.

The diagram shows characteristics of current supplied according to
the reference signal.

| EV[A]

Ref. Sign.
0 +10 [V]
4 20 [mA]

3 - SIGNALS AND ADJUSTMENT
3.1 - POWER ON

The green LED indicates card power supply:
ON - normal power supply
OFF - no power supply, faulty power supply or blown fuse
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3.2- ENABLE

A 22 to 30 V DC enable command on pin 24c is required for card
operation.

The condition of the card enable is shown by both a visible LED on
the front panel and as a contact available for the user on pins 6a and
6C.

The green LED indicates:
ON - card enabled
OFF - card disabled or failed

3.3 - GAIN (Scale factor regulation)

The «GAINZ potentiometer enables regulation of the relation between
the set reference value and maximum current supplied to the
solenoid and therefore the hydraulic parameter controlled by the
valve.

The maximum current of the card is limited to 1,0A (UEIK-11) - 1,2A
(UEIK-12). See par. 6 for default values.

Rotate clockwise to increase current.

3.4 - OFFSET (Offset current regulation)

The *OFFSETZ potentiometer enables regulation of the offset
current of the valve. It is used to eliminate the insensitivity zone
(dead zone) of the valve.

The regulation field is from 0 to 0,5A (UEIK-11) - from O to 0,65A
(UEIK-12).

The offset current is activated when the reference signal exceeds
the threshold of + 150 mV (or 4,25 mA).

The offset is not active and only the polarization current equal to 25
mA is present beneath this threshold.

NOTE: The variation of the set value of the offset current causes a
corresponding variation of the scale factor value.

Rotate clockwise to increase current.

3.5 - RAMP UP / RAMP DOWN (Ramp regulation)

*RAMP UPZ and *RAMP DOWNZ potentiometers, in a range from
0,03 to 7 sec., regulates the time required to reach the supplied
current according to a step change of the reference signal up or
down.

It is possible, in this way, to control the valve response time,
adjusting it to the requirements of the hydraulic circuit and the
machine cycle.

Ramps can be inhibited by transmitting a 22 to 30 V DC exclusion
command to pin 16a. In this case, the ramp residual time is 10 ms.

Rotate clockwise to increase ramp time.
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4 - SIGNAL MEASUREMENT

4.1 - CURRENT (Solenoid current measurement point)

Enables voltage reading of current supplied to the solenoid.
Reading conversion: 1V DC = 1A (UEIK-11)
0,82V DC = 1A (UEIK-12).

4.2 - REFERENCE (Reference signal measurement point)

Enables reading in voltage of reference signal sent to the card.
Reading is direct, but of opposite sign, with voltage reference while
current conversionis: 4 mA=0V 20 mA = - 10V.

5-INSTALLATION

The card is suitable for assembly on a rack or a card holder with
interface for connector types DIN 41612 - size D - 32 pole.

It is recommended to use cable sections of 1 to 2,5 mm2, depending
on their length, for power supply and solenoid connections. For
other connections it is recommended to use cables with a screened
sheath connected to earth only on the card side.

NOTE 1: To observe EMC requirements it is important that the control
unit electrical connection is in strict compliance with the wiring diagram of
par. 9.

As a general rule, the valve and the electronic unit connection wires
must be kept as far as possible from interference sources (e.g.
power wires, electric motors, inverters and electrical switches).

In environments that are critical from the electromagnetic
interference point of view, a complete protection of the connection
wires can be requested.

6 - DEFAULT CONDITIONS

The electronic unit is supplied factory set.
The setting conditions are:

.. *GAINZ regulation: +10V (or 20 mA) reference signal
corresponding to a current supply of 0,7 A to the solenoid.
.. *OFFSETZ regulation: zero
... *RAMP UPZ and *RAMP DOWNZ regulation: minimum
... position SW1 onV
... position SW2 on S
... position SW3 on AA
.. switching frequency (PWM) = 200Hz (UEIK-11)
100Hz (UEIK-12).

7 - START-UP AND CONTROL SETTINGS
If required, it is possible to change the settings as follows:
a) OFFSET CURRENT ADJUSTMENT

... Set *GAINZ potentiometer to minimum.
... Enter reference signal at maximum value (+10V or 20 mA).

... Set the *OFFSETZ potentiometer so that the valve is

positioned at the start of the work zone.

b) SCALE FACTOR ADJUSTMENT

... Enter the reference signal at maximum value (+10V or 20 mA).
... Set *GAINZ potentiometer so that the controlled hydraulic

parameter reaches the maximum required value.
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