DUPLOMATIC

HYDRAULICS

41 510/104 ED

EXPLOSION-PROOF VERSION
SOLENOID OPERATED
DIRECTIONAL CONTROL VALVES
in compliance with ATEX 94/9/CE

standards
SERIES 21
MD1K CETOP 03
E4P4K CETOP P05
E07P4K CETOP 07
E5P4K CETOP 08

p max (see specifications table)

Q max (see specifications table)

— The solenoid operated directional
control valves are in compliance with
ATEX 94/9/CE standards and are
suitable for the use in potentially
explosive atmospheres, that fall within
the ATEX CE & Il 2G classification.

— Thanks to the solenoid special
construction, these valves allow a safe
operation on systems installed in a
dangerous environment due to
explosion risks (see par. 6.2 for
electrical characteristics).

- =i b - — These valves are direct operated type,
o I | I . == = RN | CETOP 03 size and pilot operated type,
H H MAVE - CETOP P05, CETOP 07, CETOP 08.
The piloted valve CETOP 10 can be

s supplied upon request.

— With the valve and the distributor the
statement of conformity to the
upmentioned standards is always
supplied.

PERFORMANCE RATINGS (with mineral oil of viscosity of 36 cSt at 50°C) MD1K E4P4K EO7P4K E5P4K

Maximum - P A B ports (standard version) 350 320

working bar

pressure: - T port 140 see operating limits par. 4.4

Maximum flow I/min See 150 300 600

par. 4.2

Electrical features See par. 6

Ambient temperature range °C -20 = +50

Fluid temperature range °C -20 + +80

Fluid viscosity range cSt 10 + 400

Recommended viscosity cSt 25

Fluid contamination degree according to NAS 1638 class 10

Mass: single solenoid valve kg 25 9.0 9.5 16.0
double solenoid valve kg 3.6 10.2 10.7 17.2
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1 - IDENTIFICATION CODES

1.1 MD1K solenoid valves identification code

M| D| 1| K| - /21 -1 K5
 — I

Solenoid valve Coil with outgoing cables and cable clamp

direct operated

Size CETOP 03 Coil type:
; : D24 =24V
Explosion-proof execution direct current supply
ing to ATEX 94 E
according to 94/9/C AR110 = 110 V
Spool type (see table 2.1) AR230 =230V N o
alternating current supply (coil with built-in
S1 S2 S3 sS4 rectifier bridge)
TA TA002 *TA *TC
Series No.: (the overall and mounting — Seals: ) )
dimensions remain unchanged from 20 to 29) N = NBR seals for mineral oil (standard)

V = FPM seals for special fluids

1.2 - E4P4K - EO7P4K - E5P4K pilot-solenoid valves

E|l |Pl4K]|- / 1121 |- K5

LT |
Directional Coil with
solenoid valve, outgoing cables
pilot operated and cable clamp
Sizes:
4 = CETOP P05
07 = CETOP 07
5 = CETOP 08
Coil type:
D24 =24V
direct current supply
P = Subplate mounting —— AR110=110V
R = Mounting interface CETOP R05 AR230=230V
(only for valve E4 - not available a|ternating current
for version H high pressure) supply_ B
(coil with built-in
rectifier bridge)
Number of ways
—— Seals:
N = NBR seals for
mineral oil (standard)
Explosion-proof executon —— V = FPM seals for
according to ATEX 94/9/CE special fluids

—— Series No.: (the overall and

Spool type (see table 2.2) mounting dimensions remain
S* TA  *TA unchanged from 20 to 29)

TC *TC

) o ] — C3 = backpressure valve, mounted on P-T
Options - see par. 11 (omit if not required): line, default setting 5 bar - see par. 5.1
C = main spool stroke control Available only for EO7P4K and E5P4K
D = main spool shifting speed control valves

G = main spool stroke and shifting speed control
PF = subplate with restrictor & 0,8 on port P placed under solenoid valve

Piloting: omit for internal piloting L Drainage: | = internal drainage (omit for external
E = external piloting (mandatory for spools S2-S4-S7-S8 - drainage which is recommended when the valve is
With these spools internal piloting is possible only with C3 option) used with back pressure on the outlet)
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2 - CONFIGURATIONS

2.1 - Configurations available for MD1K

Version S:
2 solenoids - 3 positions
with spring centering

Version *TA:

1 solenoid side A

2 positions (central + external)
with spring centering

Version *TC:

1 solenoid side B

2 positions (central + external)
with spring centering

S v o
s> ELAH RIS
ss PLALNHE [T

v B
o LA
3TA |Z[Z:[T\LHM
aw L]

we L T
2TC NV‘E[H]EE
are L
4TC NVHH@E

Version TA:

1 solenoid side A

2 external positions
with return spring

. AT
TA002 ﬂHW

Version TC:

1 solenoid side B

2 external positions
with return spring

o T T
TC002 %HME

2.2 - Configurations available for E4P4K - EQ7P4K - E5P4K

S1

S2

S3

s4

S5

S6

S7

S8

S9

Version S:
2 solenoids - 3 positions
with spring centering

el ;III;]TI% s
a3 R D
o 31| RTR (DA
ol [[HL D
a2 00T WA D
a2 0 T
va 2 R ESTAN DA
a2 TSR VA
va 2 R IR DN

Version *TA:

1 solenoid side B

2 positions (central + external)
with spring centering

A_B.
wilo] [olams
P T
1TA Mﬁii&ﬂ
Version TA:
1 solenoid side B

2 external positions
with return spring

A B
wile] [Pk,
P T

SN i B A
TA002 m H ]:Z]ZE

Version *TC:

1 solenoid side A

2 positions (central + external)
with spring centering

A B
P T
1TC IZE'EEiE%
Version TC:
1 solenoid side A

2 external positions
with return spring

A B
o] [ohee
P T

SO v 3 1 B
TC002 deH%

v 3 | R L VA B
v 2 S AN D
ste 31l <[] D

Besides the diagrams shown, which are the most frequently used, other special
versions are available: consult our technical department for their identification,
feasibility and operating limits.
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3 - HYDRAULIC FLUIDS

Use mineral oil-based hydraulic fluids HL or HLP type, according to ISO 6743/3.
For fluids HFD-R type (phosphate esters) use FPM seals (code V).
For the use of other fluid types as HFA, HFB, HFC, please consult our technical department.

Using fluids at temperatures higher than 70°C causes a faster degrading of the fluid’s characteristics and of the seals.
The fluid must be preserved in its physical and chemical characteristics.

4 - PERFORMANCE CHARACTERISTICS (values obtained at viscosity 36 cSt at 50°C)

4.1 - Pressure drops Ap-Q MD1K

Ap
[bar] ‘

15

10

N

N\
=N who

=

20

40 60

4.2 - Operating limits for MD1K

Q [l/min]

CONNECTIONS
SPOOL A [PoBl AT BT PoT
SPOOL posiTion p—=Al—ElAo 152 P2
CURVES ON GRAPH
S1.116. 1 Energized 5 5 3 3
De-energized 6%
S ek % Energized 2 2 1 1
De-energized 7 70
$o: JEeSTq Energized 5 5 1 1
De-energized 7
S474TA, 4TC Energized 8 8 7 7
De-energized
TA, TC Energized 5 5 4 4
* A-B blocked * B blocked o A blocked

The curves define the flow rate operating fields according to the solenoid valve pressure.
The values have been obtained with solenoids at rated temperature and supplied with voltage equal to 90% of the nominal voltage.
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60 Q [I/min]

curve type curve type
1 S1, 1TA, 1TC 3 S4, ATA, 4TC
2 TA, TC 4 S3, 3TA, 3TC
3 S2, 2TA, 2TC
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4.3 - Pressure drops Ap-Q per E4P4K - EO7P4K - E5P4K

E4P4K

Ap Ap Ap
[bar]‘ [bar]‘ E07P4K [bar] E5P4K
6 1 6 4 5 4 63
10 10 3 10 / 1
8 8 2 8 /) 2
/ 5 / /, 1 / / v,
6 /// ZE 6 /A Z 5 6 7 ’é/ //
4 A 4 4 //// 4 %//
7 o
2 / 2 2 /
| — /
0 50 100 150 o 0 100 200 300 0 200 400 600 o
Q [I/min] Q [I/min] Q [I/min]
E4P4K EQ7P4K E5P4K
CONNECTIONS CONNECTIONS CONNECTIONS
SPoOL SPOOL PoA[PoB[AST[BT[PoT PA[PB[AST[BT[PT PoA[PoB[AST[BHT[PT
POSITION CURVES ON GRAPH CURVES ON GRAPH CURVES ON GRAPH
S1 Energized 1 1 2 3 1 1 2 3 1 1 2 3
s2 De-energized 6* 6* 6*
Energized 5 5 2 4 5 5 1 2 2 1
s3 De-energized 1° 1° 40 4° 40 4°
Energized 1 1 2 4 1 1 1 2 1 1 1 2
s4 De-energized 6 6 5
Energized 6 6 3 5 6 6 3 4 6 6 3 4
s5 De-energized 1 4 4
Energized 1 5 2 3 1 5 2 3 1 2 2 3
s6 De-energized 1 4 4
Energized 1 1 2 4 1 1 2 2 1 1 2 2
57 De-energized 6° 6° 5°
Energized 6 6 3 5 6 6 3 4 6 6 3 4
ss De-energized 6® 6® 5e
Energized 6 6 3 5 6 6 4 3 6 6 4 3
S9 Energized 1 1 2 2 1 1 2 3 1 1 2 3
s10 De-energized 19 1° 4® 4° 4® 4°
Energized 5 5 2 3 5 5 2 3 2 2 2 3
s11 De-energized 1 3 3
Energized 1 1 2 3 1 1 1 3 1 1 1 3
De-energized 5 4 4
Si8 Energized 5 1 2 3 5 1 2 3 2 1 2 3
TA De-energized 1 3 1 3 1 3
Energized 1 4 1 2 1 2
* A-B blocked ®B blocked ° A blocked
4.4 - Operating limits for E4P4K - EO7P4K - E5P4K
PRESSURES [bar]
MIN MAX
Piloting pressure 5 210
Pressure on line T with internal drainage - 140
Pressure on line T with external drainage - 250
MAXIMUM FLOW RATES [l/min] E4P4K EO07P4K E5P4K
PRESSURES
Spool type 210 bar 320 bar 210 bar 320 bar 210 bar 320 bar
S4, S7, S8 120 100 250 200 500 450
All other spools 150 120 300 250 600 500
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4.5 Switching times

The values indicated refer to a solenoid valve S1 configuration
with Q = 25 I/min, p = 150 bar and with PA and BT connections.
The switch on and off times are obtained at the time a pressure
variation occurs on the line.

The values indicated refer to a solenoid operated directional
control valve operating with piloting pressure = 100 bar and with
PA and BT connections.

The switch on and off times are obtained at the time a pressure
variation occurs on the line.

5- PILOTING AND DRAINAGE

The E*P4K valves are available with piloting and drainage, both
internal and external.

The version with external drainage allows for a higher back
pressure on the outlet.

TIMES (+10%) ENERGIZING DE-ENERGIZING
MD1K 100 ms 80 ms
TIMES (+ 10%) ENERGIZING DE-ENERGIZING
[ms] 2 Pos. 3 Pos. 2 Pos. 3 Pos.
E4P4K 70 60 70 50
EO7P4K 70 60 80 50
E5P4K 80 60 90 60
Plug assembly
TYPE OF VALVE
X %
INTERNAL PILOT AND
ExPAK-w EXTERNAL DRAIN NO YES
INTERNAL PILOT AND
ExP4K-##/| EXTERNAL DRAIN NO NO
INTERNAL PILOT AND
ExPAK-/E " EXNTERNAL DRAIN YES | YES
INTERNAL PILOT AND
ExP4K-=/El £y TERNAL DRAIN YES NO

E4P4K EOQ7P4K

X: plug M5x6 for external pilot

Y: plug M5x6 for external drain

X: plug M6x8 for external pilot

Y: plug M6x8 for external drain

X: plug M6x8 for external pilot

Y: plug M6x8 for external drain

5.1 - Check valve incorporated on line P
(Available only for valves EQ7P4K - E5P4K)

E*P4K /C3

Valves EOP4K7 and E5P4K are available upon request with check valve
incorporated on line P. This is particularly useful to obtain the necessary
piloting pressure when the control valve, in the rest position, has line P
connected to the T outlet (spools type S2, S4, S7, S8). The cracking
pressure is 5 bar. Add C3 to the identification code for this request (see

par. 1.2).

C3version is available only with internal pilot.

41 510/104 ED
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. EO07P4K (C3 option)
[baF;]
% The curve refers to the pressure drop (body
1 / part only) with backpressure valve energized to
16 / which the pressure drop of the refrence spool
14 / must be added. (see parag. 4.3)
12 4
10 / NOTE: the backpressure valve can't be used
o // as direct check valve because it doesn’t assure
6 // the seal.
lasl
. | |
pilot always internal
0 50 100 150 200 150 300 Y: plug M6x8 for external drain
Q [I/min]
o E5P4K (C3 option)
20
18 /
16 //
14
/
12 //
10 / -
8 // |
6 — ‘
o= |
|
pilot always internal
0 100 200 300 400 500 600
Q [imin] Y: plug M6x8 for external drain

6 - ELECTRICAL CHARACTERISTICS

6.1 Classification

The valves can be used for applications and installations in
potentially explosive atmospheres that fall within the ATEX CE
& 11 2G classification.

- Group: 1l (surface plants)

- Category: 2 (high protection for areas 1 and 2)

- Type of atmosphere: G (explosive atmosphere with gas or vapours)

6.2 Solenoids

These are essentially made up of two parts: tube and coil. The
tube is threaded onto the valve body and includes the armature that
moves immersed in oil, without wear. The inner part, in contact with
the oil in the return line, ensures heat dissipation.

The coil is fastened to the tube by an hexagonal threaded nut
provided with anti-unlocking safety screw and it can be turned 360°
on its axis, depending on the available space.

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.

Moreover, the solenoid is designed to maintain its surface
temperature below the limits specified to the relevant class.

The AR coils (for alternating current supply) contain a built-in
rectifier bridge.

6.3 Current and power consumption

The table shows current and power consumption values relevant
to the different coil types, for direct or alternating 50 or 60 Hz
current supply. AR coils must be used when the valve is fed with
AC power supply and then rectified by means of the rectifier
bridge incorporated into the coil.

41 510/104 ED

VOLTAGE SUPPLY FLUCTUATION +10% Vnom

MAX. SWITCH ON FREQUENCY

MD1K 8.000 ins/hr
E4P4K - EO7P4K 6.000 ins/hr
E5P4K 4.000 ins/hr
DUTY CYCLE 100%

According to

EXPLOSION-PROOF VERSION ATEX 94/9/CE

ELECTROMAGNETIC COMPATIBILITY (EMC) )
According to

EMISSIONS 89/336 CEE
IMMUNITY
According to
LOW VOLTAGE 73/23/CEE
96/68/CEE

TEMPERATURE CLASS T5 (surface

temperature < 100°C)

Class of protection according to IEC 144 standards: P 67
Atmospheric agents | H
Coil insulation class
Coil type Absorbed current | Power (+ 5%)

A (£ 5%) w VA
D24 0,46 11
AR110 0,1 11
AR230 0,05 11

Note: AR coils are for alternating current supply either 50 or 60 Hz.
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7 - OVERALL AND MOUNTING DIMENSIONS MD1K

MD1K - S

——

2

N
)

[
f—

117.5

118

4

N

MOUNTING SURFACE
CETOP 4.2-4-03-350
ISO/CD 4401-03

Single valve fastening: 4 screws M5x50

Tightening torque: 5 Nm

Mounting holes threading: M5x10

Sealing rings: 4 OR type 2037 - 90 shore

‘ @ 1T ‘
@ 1@
! & "o !
|
F,J#L,j
MD1K - TA &‘Ir“]
boand
e
P 7 L,
LRI Rt =
T v e
; o W
0.8
7
117.5 65 —=
189

TC configuration
solenoid position

dimensions in mm

Mounting interface with sealing rings

Explosion-proof solenoid

w

Hexagonal nut for coil fastening:

spanner 24

Anti-unlocking safety screw: spanner 1,5

Coil removal space

Manual override

~N|jojoa|bd

Fire-proof power cable CEI 20-22

L =1500 mm

external diameter = @ 8 mm
Wires number= 3 (2 poles + earth)
Wires section= 1,5 mm’

Cable clamp

Terminal for supplementary earth

connection

41 510/104 ED
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8 - OVERALL AND MOUNTING DIMENSIONS E4P4K
E4P4K-S

300

!

b
‘
o ‘F 1 1 : 208 ]
| @O | |
H + 90 1% i %
ol * i
' |
P | d I F = L AABe
i !
@ I TC configuration
27 f solenoid position
120 —30 =
180 $ E4P4K-TA
N
r& ( ) ‘
23
70 T —_—- — - f
| =l |
MOUNTING SURFACE (STANDARD) -— 651 —=
CETOP 4.2-4 P05-320 = 54
——— 508 —=
— 373 dimensions in mm
—= 27 -
187 —=—1~ 1 Mounting interface with sealing rings
32 —=
< g oo 1.1 i Explosion-proof solenoid
IR . ‘ 6.3 (max) 3 . .
| * | |4 1 %@{/ Hexagonal nut for coil fastening:
oo | ) A é I - spanner 24
e % 8 T 1 optional “T
N i~ N M port 4 Anti-unlocking safety screw: spanner 1,5
}»t s & 5 Coil removal space
1.2 (max) 6 6 Manual override
7 Fire-proof power cable CEI 20-22
L =1500 mm
external diameter = @ 8 mm
Single valve fastening: 4 screws M6x35 (see par. 12) Wires number= 3 (2 poles + earth)
Tightening torque: 8 Nm (screws A 8.8) - 14 Nm (screws A 12.9) Wires section= 1,5 mm’
Mounting holes threading: M6x10 8 Cable clamp
Sealing rings: 5 OR type 2050 - 90 shore 9 Terminal for supplementary earth
2 OR type 2037 - 90 shore connection

41 510/104 ED 9/12


www.laheghi.com

9 - OVERALL AND MOUNTING DIMENSIONS E07P4K

EOQ7P4K-S
300
!
! 1
‘ T
|
|
l 9
o |
{ 218
‘ |
D |
; ‘ N
} ﬁw /%p @L ! l@
N i |
bl i [
g, |
f / - <
@ ‘ ‘ 4.5
L w E07P4K-TA
50 ~ 23 r’$’7 EQ7P4K-TA
1235 — GErEe
Le12l
144 Er
204 "CSHE SRR - ‘
i * - H
ﬂ@%,f 0
s ﬁ% 77777777777 ! H
/ T
TC configuration )\ /A&’]
solenoid position ‘ D ‘ \ E
_— T T a1
T#— o ii
+ o i i I
345 e | @[  Emm il i fHiNmE
92 {—- — H— -l f L
: e | @ ‘ 150 ———
BY 252
101.6

MOUNTING SURFACE — 881 ——

CETOP 4.2-4-07-320 DA o
~— 659 — dimensions in mm
= 50 =

o0 ias Bt 1 Mounting interface with sealing rings
2 2 Explosion-proof solenoid
) o e (N P . .
? $ g ﬁlml & 3 Hexagonal nut for coil fastening:
N Qo F NP K| 4
2 Sh 8 *79 : spanner 24
~ © L AlA B ! - -
¢ ‘ i 4 ; 4 Anti-unlocking safety screw: spanner 1,5
Q=/—4— [ © | 5 Coil removal space
6 Manual override
17.5 (max)
7 Fire-proof power cable CEI 20-22
Single valve fasteni 4 M10x60 ( 12) L = 1500 mm
ingle valve fastening: screws x60 (see par. . _
2 screws M6x60 external diameter = @ 8 mm
- - Wires number = 3 (2 poles + earth)
Tightening torque M10x60: 40 Nm (screws A 8.8) - 67 Nm (screws A 12.9) ) o )
M6x60: 8 Nm (screws A8.8) - 14 Nm (screws A 12.9) Wires section = 1,5 mm
Mounting holes threading: ~ M6x18; M10x18 8 Cable clamp
Sealing rings: 4 OR type 130 - 90 shore 9 Terminal for supplementary earth
2 OR type 2043 - 90 shore connection
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10 - OVERALL AND MOUNTING DIMENSIONS E5P4K

®

112

E5P4K-S

300

A

Fan i
ﬁﬁt\ © o
11.2 (max) 7.5

! 177
LT T
o \‘\ A
T iii 42
- L f
‘+'/ T
@ 5
5.5 11 26
42 152
2715
: l ‘ 1T
He | @ 1
115 — o - A&
46t s He | o[ |
l [
a— C NI 1317@
130.2
MOUNTING SURFACE e 127 ——
~— 100.8 —
CETOP 4.2-4-08-320 l— 945
f— 77 —~
~ 53.2 =
29.4 -
0la e JT|
¢ * 69 Fan
e HH—T07D 0 ssimn
"‘O'Qv L T pPlTY max
— N e
L R OTY

Single valve fastening: 6 screws M12x60 (see par. 12)

Tightening torque: 69 Nm (screws A 8.8) - 115 Nm (screws A 12.9)

Mounting holes threading: M12x20

Sealing rings:

4 OR type 3118 - 90 shore
2 OR type 3081 - 90 shore

AH}*A

TC configuration
solenoid position

E5P4K-TA

I
I
|
T
|
|
|
=

L

|
i
|

dimensions in mm

Mounting interface with sealing rings

Explosion-proof solenoid

w

Hexagonal nut for coil fastening:

spanner 24

Anti-unlocking safety screw: spanner 1,5

Coil removal space

Manual override

~N[fo|jo|bs~

Fire-proof power cable CEI 20-22

L =1500 mm

external diameter = @ 8 mm
Wires number= 3 (2 poles + earth)
Wires section= 1,5 mm’

Cable clamp

Terminal for supplementary earth
connection
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11 - CONTROLS

11.1 Control of the main spool stroke: C

It is possible to introduce special stroke controls in the heads of the
hydropiloted valve so as to vary the maximum spool clearance opening.
This solution allows control of the flow rate from the pump to the actuator
and from the actuator to the outlet, obtaining a double adjustable control
on the actuator. Add the letter C to the identification code to request this
device (see par. 1.2).

11.2 Control of the main spool shifting speed: D

By placing a MERS type double flow control valve between the pilot
solenoid valve and the hydropiloted valve, the piloted flow rate can be
controlled and therefore the changeover smoothness can be varied. Add
the letter D to the identification code to request this device (see par. 1.2).

11.3 Control of the main spool stroke and shifting speed: G

It is possible to have the valve fitted with both the spool stroke device and
the piloting flow rate control device. Add the letter G to the identification
code to request this solution (see par. 1.2).

E4P4K | EO7P4K | E5P4K
A 280 320 415
C 240 250 276

12 - INSTALLATION

Configurations with centering and recall springs can be mounted in any
position. 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.

13 - SUBPLATES (see catalogue 51 000)

Surface quality

E4P4K EO07P4K E5P4K
Type with rear ports PME4-AISG PMEQ7-AI6G
Type with side ports PME4-AL5G PMEOQ7-AL6G PME5-AL8G
Threading P, T, A, B, 3/4” 1"BSP 1%:" BSP
XY 1/4" BSP 1/4” BSP 1/4” BSP

DUPLOMATIC

HYDRAULICS

DUPLOMATIC OLEODINAMICA SpA

20025 LEGNANO (M) - P.le Bozzi, 1 / Via Edison
Tel. 0331/472111 - Fax 0331/548328

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