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PFEA vane and PVPCA piston pumps - for potentially explosive atmospheres 
according to 2014/34/EU Atex directive 


Table A300-1/E


PFEA vane and PVPCA piston pumps are
certified for application in potentially
explosive atmospheres according to
ATEX 2014/34/EU, protection mode
Ex II 2/2 GD cbk IIC T6/T5/T4 (group
II for surface plants with gas, vapours
and dust environment, category 2,
zone 1, 2, 21 and 22).
The external surface temperature of the
pump is in accordance with the certi-
fied class, to avoid the self ignition of
the explosive mixture present in the
environment.


�PFEA are fixed displacement-twelve-
vane pumps available in three diffe-
rent body sizes and with following
executions:
PFEA-*1 max pressure 210 bar
PFEA-*2 max pressure 300 bar
Displacements up to 150 cm3/rev.
SAE J744 mounting flange and shaft.
Optional through output shaft execution.


�PVPCA are variable displacement
axial piston pumps for high pressure
operation, and low noise level, availa-
ble in a wide range of hydraulic and
proportional controls.


PVPCA max working pressure 280 bar
max peak pressure 350 bar


Displacement: 29-46-73-88 cm3/rev.
SAE J744 mounting flange and shaft.
Optional through output shaft execution.
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PFEA-41
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2 CERTIFICATION
2.2 GROUP II, Atex 


At side are resumed the pumps marking according to Atex certification
2.1 EXAMPLE OF PFEA NAMEPLATE MARKING


Notified body and certificate number


Marking according to Atex Directive


366332


PVPCA-L-4046


The pumps must not be operated in dry conditions or with oil ports blockedWARNING:


3 TECHNICAL CHARACTERISTICS and OVERALL DIMENSIONS


PFEA-*1, see tab. A005
PFEA-*2, see tab. A007


PVPCA (with hydraulic controls), see tab. A160
PVPCA (with proportional controls), see tab. AS170


4 INSTALLATION NOTES


Before installation and start-up please consult tab. A600


- According to EN 1127-1:2008, the maximum surface temperature indicated in the nameplate must be
lower than the following Tmax values:


Gas - Tmax= max value (80% of gas ignition temperature)
Dust - Tmax = dust ignition tempeature - 75K


- The fluid ignition temperature must be 50K greater than the maximum surface temperature indica-
ted in the nameplate


- The maximum operating pressure and minimum inlet pressure are indicated on pump’s nameplate.


- The pump must be connected to ground using the ground facility (threaded hole M3x7) provided
on the pump body and evidenced with special nameplate. The pump’s body and the electric
motor, or other devices used to driving the pump, must be connected at the same electric potential.


1 EXPLOSION PROOF CERTIFICATION MAIN DATA


ground


Ex =  Equipment for explosive atmospheres
II   =  Group II for surfaces plants
2/2 =  Pump category
GD =  For gas, vapours and dust
c   =  Protection by constructional safety
b   =  Protection by control of ignition source
k   =  Protection by liquid immersion
IIC =  Gas group (acetylene, hydrogen)
T6/T5/T4  = Temperature class
Zone 1 (gas) and 21 (dust) = Possibility of
explosive atmosphere during normal functioning
Zone 2 (gas) and 22 (dust) = Low probability
of explosive atmosphere


ground


PVPCA


PFEA


ATEX certification Ex II 2/2 GD cbk IIC Tx


PUMP TYPE


Temperature class 


Surface temperature


Ambient temperature


Max inlet fluid temperature


Protection degree IP 66 


Reference Norm UNI  EN  13463


T6


£ 85 °C


(std and /PE)


T5


£ 100 °C


-20 ÷ +60 °C


(std and /PE)


+60 °C


T6


£ 85 °C


water glycol 


T5


£ 100 °C


-20 ÷ +60 °C


water glycol 


+50 °C


T5


£ 100 °C


/7 /PE


T4


£ 135 °C


-20 ÷ +70 °C


/7 /PE


+80 °C


-20 ÷ +60 °C


+60 °C


-20 ÷ +60 °C


+50 °C


-20 ÷ +70 °C


+80 °C


PVPCA*PFEA*







5 MODEL CODE of VANE PUMPS type PFEA


Fixed displacement vane pump
with Ex-proof certification


PFEA XA – 31


Additional suffix for pumps with through shaft:
XA = for coupling with PFEA-31
XB = for coupling with PFEA-41 
          (only for PFEA-4* and PFEA-5*)
XC = for coupling with PFEA-51 
          (only for PFEA-5*)
XO = with through shaft, without rear flange


Size:
31, 41, 51 (standard)
32, 42, 52 (high pressure and low noise)


036 / 1 D


Direction of rotation (viewed from the shaft end):
     D = clockwise
     S = counterclockwise
Note: PFEA* are not reversible


T


Port orientation, see table A005 section 5:
T = standard
U, V, W = on request


**


Series number


/*/ 7


Option (only for /PE version):
/ 7 = for ambient temperature up to 70°C


1)  Shaft type 5 has to be selected for PFEA rear pumps to be coupled with PFEAX* first pumps


6 MODEL CODE of PISTON PUMPS type PVPCA (with hydraulic controls)


Variable  displacement vane
pump with Ex-proof certification


PVPCA - / /31044 /*XA C 4 046 /7 101


Type of control (2):
C   = manual pressure compensator
CH = manual pressure compensator with venting
R   = remote pressure compensator
L    = load sensing (pressure & flow)
LW= constant power (combined pressure & flow)
For proportional controls see note (2)


Size:
3 = for displacement 029
4 = for displacement 046
5 = for displacement 073 and 090


Max displacement of axial piston pump:
029   = 29 cm3/rev
046   = 46 cm3/rev
073   = 73 cm3/rev
090   = 88 cm3/rev


Type of PVPCA (for double pumps), see tab. A160


1)  Pumps with ISO 3019/2 mounting flange and shaft (option /M) are available on request


Shaft (SAE Standard):
1 =  keyed (7/8” for 029 - 1” for 046 - 1 1/4” for 073 and 090)
5 =  splined (13 teeth for 029 - 15 for 046 - 14 for 073 and 090)


Direction of rotation (viewed at the shaft end):
D = clockwise
S = counterclockwise


D 24DC


Series number


Voltage code
(see table E120)


Additional suffix for pumps 
with through shaft:


XA = for coupling with PFEA-3*
          (only for PVPCA*-3*)
XB = for coupling with PFEA-4* 
          (only for PVPCA*-4*)
XC = for coupling with PFEA-5* 
          (only for PVPCA*-5*)


Option:
/ 7 = for ambient temperature up to 70°C (only for /PE)
/ O = horizontal cable entrance
/ WP = prolongued manual override protected by


metallic cap


- /PA


Cable gland:
-     = without cable gland
PA  = with threaded cable gland arleady installed


-GK


Solenoid threaded connection (only for PA cable gland):
GK   = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M      = M20x1,5 UNI-4535 (6H/6g)


2)  Pumps with proportional controls type: CZ, LQZ, LZQZ, LZQZR, PES and PERS are available on request.
     For the technical characteristics of PVPCA pumps with proportional controls, see table AS170 and F600


Displacement of PFEA-*1 [cm3/rev] 
for PFEA-31: 016, 022, 028, 036, 044
for PFEA-41: 029, 037, 045, 056, 070, 085
for PFEA-51: 090, 110, 129, 150


Displacement of PFEA-*2 [cm3/rev]
for PFEA-32: 022, 028, 036
for PFEA-42: 045, 056, 070, 085
for PFEA-52: 090, 110, 129, 150


Drive shaft:
cylindrical, keyed (not for PFEA rear pumps to be coupled with PFEAX*)
     1 = standard (only for PFEA*-*1)
     2 = long version (only for PFEA*-41 and PFEA*-51)
     3 = for high torque applications
splined
     5 = standard (1)
     6 = for high torque application (only for PFEA*-3* and PFEA*-4*, single and first pumps)
     with through output shaft


7 OPERATING AND MAINTENANCE


Specific Operating and maintenance instructions are always enclosed with the delivered pumps together with the CE conformity declaration and the rele-
vant catalogue technical tables.


For the operating and maintenance instructions, refer to the following documentations:
-PFEA and -PVPCA see table A600
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Seals material:
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material:
omit for NBR (mineral
oil & water glycol)
PE = FPM








A600-1/Ewww.atos.com 


3 HARMONIZED STANDARDS


The PFEA and PVPCA pumps are suitable for using in environments where the possible risk of explosion comes from the surrounding area for the pre-
sence of flammable substances such as gas, vapor and dust.
Atos PFEA*, PVPCA* pumps are manufactured in accordance with Directive 2014/34/EU (explosive atmosphere directive) in the valid issue and associated technical rules.
For an overall view relevant to application of the European directive in electrohydraulics, see tab. P004


PFEA and PVPCA pumps meet the requirements defined in the explosive atmosphere directive 2014/34/EU with reference to following European standards:
EN 13463-1 “Non electrical equipment for potentially explosive atmospheres - Basic method and requirements”
EN 13463-5 “Non electrical equipment for potentially explosive atmospheres - Protection by constructional safety” -c
EN 13463-5 “Non electrical equipment for potentially explosive atmospheres - Protection by control of ignition source” -b
EN 13463-8 “Non electrical equipment for potentially explosive atmospheres - Protection by liquid immersion” -k
The pumps may exclusively be used in areas and zones assigned to the equipments group and category. Also observe the other details about
explosion protection given as follow sections. See section      for zones in relation to equipment groups and category.


2 GENERAL NOTES


The PFE(A) and PVPC(A) operating instructions are a part of the operating instructions for the complete machine but thay cannot replace it


Check the code in the nameplate to ensure that the pump is suitable for the installation area


These operating instructions must always be kept near the machine where the pump is installed to ensure an easy and fast consultation
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Operating and maintenance norms for pumps type PFE(A), PVPC(A)
These operating and maintenance norms are valid for ATOS pumps type PFE, PFEA, PVPC, PVPCA and are intended to provide useful
information to avoid risks when the pumps are installed in a system. 
Information and notes on the transport and storage of the pumps are also provided.
These norms must be strictly observed to avoid damages and to ensure trouble-free operation. The respect of these operating and
maintenance norms grant an increased working life and thus reduced repairing costs of the hydraulic pump and system.


1 SYMBOLS CONVENTIONS


This symbol refers to the mandatory notes for ATEX pumps in potentially explosive atmospheres, see tab. A300


This symbol refers to possible dangers which can cause serious injuries


A600


Atos is not liable for damages resulting from an incorrect observance of these instructions.
All the hydraulic pumps have 1 year warranty; the expiration of warranty results from the following operations:


- Unauthorized mechanical or electronic interventions
- The hydraulic pumps are not used exclusively for their intended porpose as defined in these operating and maintenance instructions
- Respect the working limits indicated on nameplate and on technical tables: 
A005 for PFE(A)-*1,  A007 for PFE(A)-*2,  A160 for PVPC(A)-* with mechanical controls


SYMBOLS CONVENTIONS
GENERAL NOTES
HARMONIZED STANDARDS
WORKING CONDITIONS
NAMEPLATES 
ATEX CERTIFICATION
SAFETY NOTES
MAINTENANCE
TRANSPORT AND STORAGE


1


2


3


4


9


6


7


8


5


Index PFE(A) PVPC(A)


4 WORKING CONDITIONS


The operation of hydraulic pumps is not permitted for operating and environmental conditions different than those below specified 


STD


PFE PFEA PVPCAPumps type 


/PE STD, /PE /7 /PE STD, /PE /7 /PEPumps version


Surface temperature [°C] / Temperature class


Ambient temperature 


Max inlet fluid temperature


-20 ÷ +70


+80+60 +80+60 +80+60


-20 ÷ +60 [°C]


[°C]


-20÷+70 -20÷+70-20 ÷ +60 


- £ 85 / T6 £100 / T5 £ 100 / T5 £135 / T4


PVPC


STD /PE


-20 ÷ +70


+80+60


-


Protection degree IP 66


(1) max working pressure and speed range must be reduced for /PE versions, see tab. A005 for PFE(A)-*1,  A007 for PFE(A)-*2,  A160 for PVPC(A)-*


max at cold start 800 mm2/s; max at full power 100 mm2/s;
during operation 24 mm2/s; min at full power 10 mm2/s


PFE(A)*-*1: 210 bar,
PFE(A)*-*2: from 210 to 300 bar


ISO 19/16, Filters at 25 mm value with b25 75 recommended 


PFE(A)*-*1: from -0,15 to +1,5 bar for speed up to 1800 rpm;
from 0 to +1,5 bar for speed over 1800 rpm 


PFE(A)*-*2: from 0 to +1,5 bar


PFE(A)*-*1: from 800 to 2800 rpm, depending to the size
PFE(A)*-*2: from 800 to 2500 rpm, depending to the size 


Recommended pressure at inlet port


Recommended viscosity


Fluid contamination class (see sect. 7.6, 7.7) 


Max working pressure (1)


Speed range (1) [rpm]


max at cold start 1000 mm2/s; during operation 15-100 mm2/s


250 bar for size 90, 280 bar for all other sizes


ISO 16/13 Filters at 10 mm value with b10 75 recommended


from -0,2 to +24 bar


from 600 to 3000 rpm, depending to the size







5 NAMEPLATES


The user must define the overall areas of the system into different explosive atmospheres zones in accordance with directive 1999/92/CE. 
The table below shows the available installation zones related to the equipment group and category. 


Equipment
group


to 2014/34/EU


Category
to


2014/34/EU


Application, properties
(excerpt from Directives)


Zones
to 1999/92/CE


II 1G Potentially explosive atmospheres, in which explosive gases, mists or vapors are likely to be present
continuously, for long periods or frequently. Very high level of protection


0, 1, 2


II 2G Potentially explosive atmospheres, in which explosive gases, mists or vapors are likely to occur occa-
sionally. High level of protection


1, 2


II 3G Potentially explosive atmospheres, in which explosive gases, mists or vapors are likely to occur for short
periods. Normal level of protection


2


II 1D Potentially explosive atmospheres, in which explosive dust/air mixtures are likely to be present conti-
nuously, for long periods or frequently. Very high level of protection


20, 21, 22


II 2D Potentially explosive atmospheres, in which explosive dust/air mixtures are likely to occur occasionally.
High level of protection


21, 22


II 3D Potentially explosive atmospheres, in which explosive dust/air mixtures are likely to occur rarely or for short
periods. Normal level of protection


22


Note: the permitted areas for PFEA and PVPCA pumps are evidenced in shaded area


6 ATEX CERTIFICATION


These pumps are suitable for functioning with Hydraulic oil DIN 52524...535, Water glycol, Phosphate esters


Ex II 2/2 GD cbk IIC T**°C (T*°C)
GROUP II, Atex certification


Ex = Specific marking for explosion protection
II = Equipement group (II = two)
2/2 = Pump category
GD = Explosive atmosphere due to gas vapours and dust
c = Protection by constructional safety
b = Protection by control of igniction source
k = Protection by liquid immersion
IIC = Gas group
T**°C = Max pump surface temperature (+100= T5, +135= T4) 
(T*) = Class temperature (T5= +100°C, T4= +135°C)


� � � �


� � � � 	 



Nameplate for PFEA


Nameplate for PVPCA


� � �


�� � 	 � � 



PFE(A)
nameplate


� Serial number
� Pump code
� Ex II 2/2 GD cbk IIC T**°C (T*°C) -see sect. 
� Maximum inlet fluid temperature
� Pump shaft rotation direction: clockwise or counterclockwise


� Minimum pump rotation speed in RPM = revolution/min 
� Maximum pump rotation speed in RPM = revolution/min
� Mimimun inlet pressure (PFEA), range inlet pressure (PVPCA)
	 Maximum working pressure

 Maximum ambient temperature
� Delivery date


Description


PUMP VERSION Group Equipment category Gas group Temperature class Zone


PFEA and PVPCA


PFEA* /7 /PE and PVPCA* /7 /PE


II


II


2 GD


2 GD


II C


II C


PFEA T6, PVPCA T5


PFEA* T5, PVPCA* T4


1, 2, 21, 22


1, 2, 21, 22


PVPC(A)
nameplate
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�


ATEX pumps are CE marked according to ATEX directive (2014/34/EU).


Nameplate for PFE


Nameplate for PVPC


�


��


PFE-31***


PVPC-*-3029/*


�


�







7.1 Installation position and port orientation
The installation must ensure that the pump remains always filled with the working fluid. 
-For PFE(A): The pump can operate in any position, the available orientation of the oil ports is according to the below picture. 
At the ordering  must be specified the selected orientation.


-For PVPC(A):
H The pumps can be installed in horizontal or in vertical position. In case of vertical position the pump shaft must be oriented upward.
H The drain pipe must be oriented so that the pump body always remains filled with the fluid, specially when not working. For this reason the pump is provi-


ded with 2 drain connections located in opposite side of the body, so that, depending to the pump orientation, the optimal drain piping can be arranged.
H Before the commissioning the pump body must be filled with the working fluid through one of the drain connections.
H The connection with the electric motor must be realized by means of proper elastic coupling.


- According to EN 1127-1:2008, the maximum surface temperature indicated in the nameplate must be lower than
the following Tmax values:
Gas - Tmax= max value (80% of gas ignition temperature)
Dust - Tmax = dust ignition tempeature - 75°C


- Make sure that the pump is suitable for the use in the designated installation area, on the base of the zone classifica-
tion according to the Directive 1999/92/CE and to the type of flammable atmosphere (gas, vapor, dust).


- The fluid ignition temperature must be 50K greater than the maximum surface temperature indicated in the nameplate
- The maximum operating pressure and minimum inlet pressure are indicated on pump’s nameplate
- The pump must be connected to ground using the ground facility (screw M3x5) provided on the pump body and evi-


denced with grounding nameplate.
- The pump’s body and the electric motor, or other devices used to driving the pump, must be connected at the same


electric equipotential level.
- Pumps PVPCA with control devices type CH are equipped with Explosion-proof solenoid valves (assembled to the pump


body certified according to ATEX 2014/34/EU.
- Pumps PVPCA with control devices type LW are equipped with a device to achieve a constant power set in the factory at a specific power value required


by customer. To avoid a changing of the control setting the regulating screw will be protected with red paint and this operation (carried out in a factory)
will be indicates in the maintenance and using manual also.


7.2 Shaft loads
PFE(A): axial and radial loads acting on shaft are not permitted. 
PVPC(A): axial and radial loads acting on shaft are permitted, max permissible loads are indicated in the table A160, section     .
The coupling with the electric motor must be sized to absorb the power peaks. 
It is therefore important that the installer / end user takes great care to ensure in the coupling the alignment between the motor and pump shaft


7.3 Shaft rotation
Check direction of shaft rotation (D = clockwise, S = counterclockwaise, viewed from the shaft end) will be the same of the arrow on the nameplate.


7.4 Oil level
Make sure that the pump is always filled with fluid, therefore, the installer / end user has to provide a level meter to verify the presence of fluid inside the
tank. The compliance with this condition implies that the instrument is installed on the tank / pump suction tank and it is always under level.


The monitoring of  the inlet fluid temperature it is required only when it can reach critical values.
This monitoring should be performed on the surface of the fluid inlet pipe in the immediate proximity of the pump’s suction flange and anyway not more than
one meter far from the flange itself. The monitoring system must operating with a tolerance of -5 °C of the maximum declared value. For example, if the maxi-
mum inlet fluid temperature is 60 °C, the control system must be operating  between + 55 °C and + 60 °C.
The sensor used for monitoring the fluid level and the temperature must be ATEX certified and conform to the installation area: the control unit
(PLC) must be certified IPL1 or SIL 1 also.


- General:


- Before start up make sure that pump is always filled with the working fluid. See section 7.4.
- The pump must not be used with “OUT” port closed; in order to limit the maximum working pressure a relief valve must be installed on the pressure line.
- Make sure that the maximum working conditions shown in section        are not exceeded


7 SAFETY NOTES


7.5 Important notes
- A pressure relief valve must be installed on the pressure line near the pump outlet port.


- The electric motor to be used for the pump operation must be also certified in compliance with installation zone. The compliance with applicable
norms is extended to all electrical components connected with the installed pump.


- The piping have to be dimensioned according to the max pressure and max flow rate required
- All pipes and surfaces must be cleaned from dirt before mounting
- Make sure that connections are sealed before giving pressure to the system
- Ensure to not exchange the pipe ports when connecting the system
- Ensure that the pump installation allows an easy acces for maintenance purpose


A600


2


The correct fluid filtration ensures a long service life of the pump and it prevent anomalous wearing which can cause loss of efficiency and increment of noise level.
The recommended class for the best pump operation and endurance should be equal or better than ISO 19/16 (NAS 1638 class 10) for PFE(A) and ISO 16/13
(NAS 1638 class 7) for PVPC(A)
A 150 microns suction filter is suggested on the pumps inlet port to avoid that big contaminants as part of rubber pips, metallic burrs, etc, can be get into the pump.


7.7 Filtration


Recommended mineral oils type HLP having high viscosity index.


Ensure to use hydraulic fluids compatible with the selected seals
Make sure that the hydraulic fluid is compatible with gas and dust present in the application: in case of doubts contact ATOS. 


The type of fluid has to be selected in consideration of the effective working temperature range, so that the fluid viscosity remains at the optimal level. 
To ensure the best efficiency and working life, the fluid viscosity should be selected in the range 15 to 36 mm2/s at the effective working temperature.
Note: the temperature of the fluid contained in the pump body (drain line) is always higher than the tank temperature, specially if the pump is working for


long time in null flow conditions and at high pressure


Fluid viscosity limits:
- 10 mm2/s for short periods at max fluid temperature on drain line
- 1000 mm2/s for short period at cold start-up (800 mm2/sec for PVPC(A))


7.6 Hydraulic fluids and operating viscosity range


Consult table P002 for installation commissioning and maintenance of electrohydraulic system
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Ground connection


Grounding nameplate


T U WV







8.1 Ordinary Maintenance
- The pump does not require other maintenance operations except for bearing and front shaft seal, according to the following schedule which is strictly


mandatory for PFEA and PVPCA, and suggested for PFE and PVPC:
    PFE(A) must be replaced after reaching 58000 working hours.
    PVPC(A) without radial loads must be replaced after reaching 58000 working hours.


In presence of radial loads (permitted only for PVPC(A)) the following maintenance schedule must be considerated:
    PVPC(A)-3029 must be replaced after reaching 4100 working hours.
    PVPC(A)-4046 must be replaced after reaching 6500 working hours.
    PVPC(A)-5073 must be replaced after reaching 8000 working hours.
    PVPC(A)-5090 must be replaced after reaching 4700 working hours.
- When mounting bearings and front seal, observe the correct position as indicated in the drawing below. Any bad positioning can result in oil leakages
- Results of maintenance and inspection must be planned and documented
- Follow the maintenance instructions of the fluid manufacturer


- Any preventive maintenance should be performed only by experienced personnel authorized by ATOS.
- Cleaning the external surfaces using a wet cloth to avoid accumulation of dust layer over 5 mm
- Don’t use compressed air for cleaning to avoid any dangerous dust dispersion on the surrounding atmosphere
- Any sudden increment in temperature requires the immediate stop of the system and the inspection of the relevant components


8.2 Repairing
Before beginning any repairing activity, the following guidelines must be observed:


- Unauthorized opening of the pump during the warranty period invalidates the warranty


- Be sure to use only original spare parts manufactured or supplied by ATOS factory
- Provide all the required tools to make the repair operations safely and to don’t damage the components
- Read and follow all the safety notes given in section
- Ensure that the pump is well locked to the motors bell


- Any repairing must be performed only by experienced personnel authorized by ATOS.


9 TRANSPORT AND STORAGE


9.1 Transport
Observe the following guidelines for transportation of pumps:
- Hydraulic pumps should be transported using a forklift or a lifting gear ensuring a stable position of the pump
- Use soft lifting belts to move or lift the pumps in order to avoid damages 
- Before any movement check the pumps weight specified on technical tables indicated in section     (due to tolerances, the weight may be 10% grater


than the values specified in the technical table)  


9.2 Storage


PFE(A) corrosion protection is achieved with zinc phosphating: this treatment protect the pump to grant a storage period up to 12 months.


PVPC(A) corrosion protection is achieved with trasparent oil film


Additionally all pumps are tested with mineral oil OSO 46; the oil film left after testing ensure the internal corrosion protection.


In case of storage period longer than 12 months please contact our technical office


Anyway when a storage in the open air is foreseen, ensure that pumps are well protected against water and humidity
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8 MAINTENANCE


7


Maintenance must be carried out only by qualified personnel with a specific knowledge of hydraulics and electrohydraulics


2


PVPC(A)


�


�


� Front seal
� Bearings


�


PFE(A)
� �








Rod diameter (1)
from 12 to 140 mm


Options (1)(3):
Rod end 
F  =female thread
G =light female thread
H =light male thread
Oversized oil ports
D =front oversized oil port
Y =rear oversized oil port
Ex-proof proximity sensors, see section 
R =front sensor
S =rear sensor
Rod treatment
K =nickel and chrome plating
T  =induction surface hardening and chrome plating
Air bleeds
A =front air bleed
W=rear air bleed
Draining
L  =rod side draining
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Incorporated subplate (1)
-  =   omit if subplate is not requested 
10 =   size 06 
20 =   size 10
30 =   size 16
40 =   size 25 


Hydraulic cylinders type CKA - for potentially explosive atmospheres
to 2014/34/EU ATEX directive - ISO 6020-2 - nominal pressure 16 MPa (160 bar) - max 25 MPa (250 bar)


Table BX400-2/E


Cylinder series
CKA to ATEX 2014/34/EU
dimensions to ISO 6020 - 2 


2 MODEL CODE


Ex-proof position transducer
See section 
- = omit if not requested
M= Digital magnetostrictive
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Second rod diameter for double rod (1)
from 12 to 140 mm, omit for single rod


Stroke (1)
up to 5000 mm ( 4000 mm for CKAM )


Sealing system, see section 
1 = (NBR + POLYURETHANE) high static and dynamic sealing 
2 = (FKM + PTFE) very low friction and high temperatures
4 = (NBR + PTFE) very low friction and high speeds
6 = (NBR + PTFE) very low friction, single acting - pushing
7 = (NBR + PTFE) very low friction, single acting - pulling
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Series number (2)


Cushionings (1)
0 = none
Fast adjustable            Slow adjustable           Fast fixed
1 = rear only                 4 = rear only                  7 = rear only 
2 = front only                 5 = front only                 8 = front only
3 = front and rear         6 = front and rear          9 = front and rear 
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CKA cylinders are derived from stan-
dard CK (tab.B137) with certification
according to ATEX 2014/34/EU. They
are designed to limit the external surfa-
ce temperature, according to the certi-
fied class, to avoid the self-ignition of
the explosive mixtures potentially pre-
sent in the environment. CKAM ser-
vocylinders are equipped with ex-proof
built-in digital magnetostrictive position
transducer, ATEX certified. 
• Optional ex-proof proximity sensors,
ATEX certified 


• Bore sizes from 25 to 200 mm
• Up to 3 rod diameters per bore
• Strokes up to 5000 mm
• Single or double rod
• 16 standard mounting styles
• 5 seals options
• Attachments for rods and mounting
styles, see tab. B500


For cylinder’s dimensions and options
see tab B.137
For cylinder’s choice and sizing criteria
see tab. B015


Bore size (1)
from 25 to 200 mm


Heads’ configuration (1)(3)
Oil ports positions 
B*= front head 
X*= rear head 
Cushioning adjustments positions, to be entered
only if adjustable cushionings are selected
E*= front head
Z* = rear head
*   = selected position (1, 2, 3 or 4)


1 ATEX CERTIFICATION


CKAM-80/45*100-X004- L - B1X1


(1) Temperature class depends to the max fluid temperature and sealing system
(2) The rod position transducer is certified to work with explosive gas (cat. 2G) and dust (cat. 3D)


(1) For details see table B137 (2) For spare parts request indicate the series number printed on the nameplate only for series < 30
(3) To be entered in alphabetical order (4) Not available for double rod          (5) XV dimension must be indicated in the model code


CKA M 10 50/ B1E3X1Z3S 3 0 1 A22 22 0500/ * - -- - **


Mounting style (1)


C  =   fixed clevis
D  =   fixed eye
E  =   feet
G  =   front trunnion
H  =   rear trunnion
K  =   feet with key Ø 25÷63
L  =   intermediate trunnion 
N  =   front flange
P  =   rear flange
S  =   fixed eye + spherical bearing
T  =   threaded hole+tie rods extended 
V  =   rear tie rods extended 
W =   both end tie rods extended 
X  =   basic execution
Y  =   front tie rods extended 
Z  =   front threaded holes


REF. ISO


MP1 (4)
MP3 (4)
MS2
MT1
MT2 (4)
-


MT4 (5)
ME5
ME6 (4)
MP5 (4)
MX7
MX2
MX1
-


MX3
MX5


Spacer (1)
0 = none 2 = 50 mm 4 = 100 mm 6 = 150 mm 8 = 200 mm


BX400


/


Cylinder type Group
Equipment 
category


Gas
group


Temperature
class (1)


Zone


CKA II 2 GD II C T85°C(T6) / T135 °C(T4) 1,2,21,22


CKA + ex-proof 
rod position transducer (2)


II 2 G II B T6 1,2


II 3 D - T85°C 22


CKA + ex-proof proximity sensors II 3 G II T4 2







In the following are resumed the cylinders marking according to Atex certification.
Reference norm UNI EN 13463.


Ex II 2GD ck IIC T85°C(T6)


GROUP II, Atex
Ex   = Equipment for explosive atmospheres
II     = Group II for surface plants
2     = High protection (equipment category)
GD  = For gas, vapours and dust
c,k  = Protection by contructional safety and by liquid immersion
IIC   = Gas group
T85°C/T135°C = Surface temperature class for dust
T6/T4 = Surface temperature class for gas, see section 
Zone 1 (gas) and 21 (dust) = Possibility of explosive atmospheres during normal functioning
Zone 2 (gas) and 22 (dust) = Low probability of explosive atmospheres


6


CODES: R = front sensor; S = rear sensor
CKA cylinders are available with ex-proof proximity sensors, ATEX certified to Ex II 3G Ex nA II T4 X.
They meet the requirements of the following european standard documentations: EN 60079-0, EN
60079-15.
Their functioning is based on the variation of the magnetic field, generated by the sensor itself,
when the cushioning piston enters on its influence area, causing a change of state (on/off) of the
sensors. The sensor housing is made in stainless steel.
For dimensions and details, contact our technical office.


For certification and start-up refer to the user’s guide included in the supply 


5 EX-PROOF ROD POSITION TRANSDUCER


CODE: M
CKA cylinders are available with “Balluff” Ex-proof rod position transducer, ATEX certified to
II 1/2 G Ex d IIB+H2 T6 X for gas and Ex tD IP67 T85°C for dust. Ex-proof transducers meet the
requirements of the following european standard documentations:


II 1/2 G  Ex d IIB + H2 T6 X Ex tD IP67 T85°C
EN 60079-0 EN 61241-0
EN 60079-1 EN 61241-0/AA
EN 60079-26 EN 61241-1


The transducer housing is made in AISI 303. 
For dimensions and details, contact our technical office.


For certification and start-up refer to the user’s guide included in the supply 


3 CERTIFICATION


7 SEALING SYSTEM FEATURES


Sealing
system


Material


-20°C to 120°C


-20°C to 70°C


Mineral oils HH, HL, HLP, HLP-D, HM, HV,
fire resistance fluids HFA, HFB, HFD-U,HFD-R


Mineral oils HH, HL, HLP, HLP-D, HM, HV


Max 
speed 
[m/s]


Fluid
temperature 


range


1


2


4


6 - 7 NBR + PTFE


NBR + PTFE


FKM + PTFE


NBR + 
POLYURETHANE


Features


very low friction
single acting - pushing/pulling


very low friction 
and high speeds


very low friction 
and high temperatures


high static 
and dynamic sealing 0.5


1


1


1


-20°C to 70°C


-20°C to 70°C


Fluids compatibility


Mineral oils HH, HL, HLP, HLP-D, HM, HV, MIL-H-5606
fire resistance fluids HFA, HFC (water max 45%), HFD-U
Mineral oils HH, HL, HLP, HLP-D, HM, HV, 
fire resistance fluids HFA, HFC (water max 45%), HFD-U


ISO Standards for seals


Piston Rod


The sealing system must be choosen according to the working conditions of the system: speed, operating frequencies, fluid type and temperature.
Additional verifications about minimum in/out rod speed ratio, static and dynamic sealing friction are warmly suggested, see tab. B015
When single acting seals are selected (types 6 and 7), the not pressurized cylinder’s chamber must be connected to the tank. Contact our technical offi-
ce for the compatibility with other fluids not mentioned below and specify type and composition.


ISO 7425/1


ISO 7425/2


ISO 5597/1


ISO 7425/1


ISO 7425/2ISO 7425/1


ISO 7425/2ISO 7425/1


www.atos.com


R


Pmax 250bar
Tfmax +70°C


II 2GD ck IIC T85°C(T6)


Serial N°


TÜV 09 ATEX 366333 


-20°C<Tamb<+70°C
fmax 5Hz


2/2


6 MAIN CHARACTERISTICS AND FLUID REQUIREMENTS


Notified body and certified number


Marking according to Atex directive


CKA cylinders are suitable for operation with
mineral oils with or without additives (HH,
HL, HLP, HLP-D, HM, HV), fire resistant
fluids (HFA oil in water emulsion - 90-95%
water and 5-10% oil, HFB water in oil emul-
sion - 40% water, HFC water glycol - max
45% water) and synthetic fluids (HFD-U
organic esters, HFD-R phosphate esters)
depending to the sealing system.               


24  VDC


-20 � 70°C


Max load


Operating voltage


Nominal voltage


Ambient temperature


10 � 30 VDC


200 mA


Repeatability


Protection degree


Max frequency


<5%


IP 68


1000 Hz


Max pressure 25 MPa


SENSORS TECHNICAL DATA


56~39
ø 61
ø 80


CKAM WITH ROD POSITION TRANSDUCER


Note: (*) Cylinders with seals type 2may also be certified T6 limiting the max fluid temperature to 70°C


06/17


Ground


8 EX-PROOF PROXIMITY SENSORS


4 INSTALLATION NOTES


Before installation and start-up refer to tab. B600
- The max surface temperature indicated in the nameplate must be lower than the following values:
GAS   - 80% of gas ignition temperature
DUST - max value between dust ignition temperature - 75°C and 2/3 of dust ignition temperature
- The ignition temperature of the fluid must be 50°C greater than the maximum surface temperature
indicated in the nameplate
- The cylinder must be grounded using the threaded hole on the rear head, evidenced by the
nameplate with ground symbol. The hydraulic cylinder must be put at the same electric potential
of the machine


Working conditions - legend
Tfmax = Max fluid temperature
Pmax = Max pressure
Tamb = Ambient temperature
fmax = Max frequency


cable connection with protection 
degree IP 67


GROUNDING


Ambient temperature -20�+70°C


Fluid temperature -20�+70°C (T6); -20�+120°C (T4) for seals type 2 (*)
-20 � +60°C for CKAM


Max surface temperature � +85 °C (T6);   � +135 °C (T4) for seals type 2 (*)


Max working pressure 16 MPa (160 bar)


Max pressure 25 MPa (250 bar)


Max frequency 5 Hz


Max speed (see section )7 1 m/s (seals type 2, 4, 6, 7);  0,5 m/s (seals type 1)


Recommended viscosity 15 � 100 mm2/s


Fluid contamination class according to ISO 4406 ISO 19/16 (achievable with in-line filters at 25 �m)








www.atos.com


On-off ex-proof solenoid valves
multicertification ATEX, IECEx, EAC


Table E120-28/E


E120


DHA-06*
�  valve body
�  spool
�  ex-proof solenoid
�  manual override
�  threaded connections for cable gland or conduit pipe
�  internal terminal board for cable connection


On/off valves equipped with explosion-proof
solenoids available with fol lowing
multicertifications:
Multicertification for solenoids group II for
surface plants with gas, vapours and dust
environment
• ATEX 2014/34/UE
  Ex II 2G Ex d IIC T6/T4 Gb
  Ex II 2D Ex tb IIIC T85°C/T135°C Db
• IECEx worldwide recognized certification
  Ex d IIC T6/T4 Gb
  Ex tb IIIC T85°C/T135°C Db
• EAC EurAsian Certification
  Ex II 2G Exd IIC T6/T4
Multicertification for solenoids group I for
surface, tunnels or mining plants
• ATEX 2014/34/UE: Ex I M2 Ex db I Mb
• IECEx: Ex db I Mb 
DHA and DLAH are SIL compliance with
IEC 61508 (TÜV certified) - see section 3.6
The solenoid case is designed to contain the
possible explosion which could be caused
by the presence of the gas mixture inside
the housing, thus avoiding dangerous
propagation in the external environment.
They are also designed to limit the external
temperature according to the certified class
to avoid the self ignition of the explosive
mixture present in the environment.


 Method of protection                                                                                                                      Ex d
 Temperature class (only for Group II) T6                                   T4
 Surface         Multicertification for Group II £ 85 °C                               £135 °C
 temperature    Multicertification for Group I (mining)                                150 °C
 Ambient        Multicertification for Group II -40 ÷ +45 °C  (2)                        -40 ÷ +70 °C  (2)
 temperature    Multicertification for Group I (mining)                                                                         -20 ÷ +70


1 EX-PROOF SOLENOIDS: MAIN DATA


 SOLENOID TYPE                                                                                                                       ON/OFF
                Multicertification for Group II                                   OA
                 Multicertification for Group I (mining)                                  OAM
Solenoid
code


Power consumption                                                                                                                       8W                              
Coil insulation                                                                                                                             Class H                     


Protection degree                                                                                 IP 66/67 According to IEC 144 when correctly coupled                                                                                                                   with the relevant cable gland PA*, see section 16
Duty factor                                                                                                                                    100%
Mechanical construction
Cable entrance and 
electrical wiring


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007
Internal terminal board for cable connection. Threaded connection for cable entrance, 
vertical (standard) or horizontal (option /O). See section for cable gland and wiring16


Voltage 12DC, 24DC, 28DC, 48DC, 110DC, 125DC, 220DC
code                                                                                                                12AC, 24AC, 110-120AC, 230-240AC (1)


VDC
VAC 50/60 Hz


(1) For alternating current supply a rectifier bridge is provided built-in the solenoid
(2) The Group II solenoids are certified according to ATEX and IECEx for minimum ambient temperature -40°C. 


In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code


±10%
±10%


Mineral oils
Hydraulic fluid


NBR, FKM, HNBR
FKM


NBR, HNBR


DIN 51524


ISO 12922


HL, HLP, HLPD, HVLP, HVLPD
HFDU, HFDR


HFC


Suitable seals type Classification Ref. Standard


Flame resistant without water
Flame resistant with water


2 MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUID - for other fluids not included in below table, consult our technical office


                                                                          NBR seals (standard) = -20°C ÷ +60°C, with HFC hydraulic fluids = -20°C ÷ +50°C
 Seals, recommended fluid temperature           FKM seals (/PE option) = -20°C ÷ +80°C
                                                                          HNBR seals (/BT option) = -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°C
 Recommended viscosity                                  15÷100 mm2/s - max allowed range 2.8 ÷ 500 mm2/s
 Fluid contamination class                                 ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 mm (b10 _>75 recommended)


 Assembly position / location                             Any position for all valves
 Subplate surface finishing                                Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


A B
� �


�


�


�


�







3 MULTICERTIFICATIONS
In the following are resumed the valves marking according to multicertifications for Group II and Group I (mining)


EXAMPLE OF NAMEPLATE MARKING


Marking 
according to
ATEX Directive


3.1 GROUP II, ATEX marking


3.2 GROUP II, IECEx marking


3.4 GROUP I, ATEX (mining) 


EAC (EurAsian certification) acknowledges the whole ATEX Directive
2014/34/EU.
This certification is available only for gas environment (not for dust).


3.3 EAC marking


Note:
According to EN60079-0 the valves with Atex certification
can be coated with a non-metallic material (for ex. pain-
tened), observing the maximum thickness:
Group IIC = 0,2 mm max


WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification


    = ATEX identification for explosive atmospheres equipments
I          = Group I for mines and surface plants
M2      = High protection (equipment category)
Ex db  = Explosion-proof equipment
I          = Gas group (Methane)
Mb      = Equipment protection level, high level protection for 


explosive atmospheres
IP66/67 = Protection degree


3.5 GROUP I, IECEx (mining)
Ex db  = Explosion-proof equipment
I          = Gas group (Methane)
Mb      = Equipment protection level, high level protection for explosive


atmospheres
IP66/67 = Protection degree


3.6 SIL compliance with IEC 61508: 2010
DHA and DLAH (multicertified for surface and mining) meets the requirements of:
-  SC3 (systematic capability)
-  max SIL 2 (HFT = 0 if the hydraulic system does not provide the redundancy for the specific safety function where the component is applied) 
-  max SIL 3 (HFT = 1 if the hydraulic system provides the redundancy for the specific safety function where the component is applied)


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Atex notified
body and certifi-
cate number


Marking 
according to
ATEX Directive


EAC notified
body and certifi-
cate number


EXAMPLE OF NAMEPLATE MARKING


II 2 G   = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
      = Mark of conformity to the applicable European directives


II 2 D   = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22


Ex d   = Explosion-proof equipment
III C     = Suitable for conductive dust (applicable also IIIB and/or IIIA)
IP66/67 = Protection degree
T85/T135 = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
    = Mark of conformity to the 94/9/CE directive and to the techni-


cal norms


Ex d   = Explosion-proof equipment
IIC       = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature classes (Gas)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
Ex tb   = Equipment protection by enclosure”tb”
IIIC      = Suitable for conductive dust (applicable also IIIB and/or IIIA)
T85°C/T135°C = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
IP66/67 = Protection degree


II 2 G   = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of


group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)


    = Mark of conformity to the 94/9/CE directive and to the technical
norms


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Marking 
according to
Atex Directive


Atex notified
body and certifi-
cate number







DHA  = spool type -
direct


Optional multicertifications
-     = omit for Group II
M   = Group I (mining)


Solenoid threaded connection for cable gland:
GK    = GK-1/2” ISO/UNI-6125 (tapered)
NPT   = 1/2”  NPT ANSI B2.1 (tapered)
M       = M20x1,5 UNI-4535 (6H/6g)


4 MODEL CODE OF SPOOL TYPE, DIRECT SOLENOID VALVES


Valve configuration, see section �


Spool type, see section �


Series number


Valve size (ISO 4401) 
for DHA      0 = 06 Voltage code - see section �


(1) Not for multicertification M group I (mining)
(2) Available only for DHA, configuration 61, 63, 71 and spool type 0, 0/2, 1, 1P, 1/2, 1/2P, 3, 3P, 4, 7


Options:
A     = solenoid at side of port B (for single solenoid


valves)
MV  = vertical hand lever (2)
O    = horizontal cable entrance (1)
WP = prolongued manual override protected by


metallic cap


E120


21


21


0 21


01


71


63


61


75


67/A


63/A


61/A


67


5 CONFIGURATIONS and SPOOLS for DHA valves


0


8


49


1


90


16


09


17


3


91


58


4


19


5


93


6


39


7


94


0 2


0 2


01


21


0/2


1/2


2/2


01 0 201 0 201 0 201 0 201 0 2


Configurations Spools Configurations Spools


21
70


Note:  spools 1, 1/2 and 3 are available as 1P, 1/2P and 3P to limit the valve internal leakage


DHA / / // - GK * 24DC ** ** 0 1/263
Seals material, 
see section �:
-     = NBR 
PE = FKM 
BT  = HNBR


6 Q/Dp DIAGRAMS AND OPERATING LIMITS OF DHA (based on mineral oil ISO VG 46 at 50°C)


  0                                 C        C        C        C
  0/2, 1, 1/2                    A        A        A        A
  3                                  A        A        C        C
  4, 5                             D        D        D        D        A
  6                                  A        A        C        A
  7                                  A        A        A        C
  8                                 C        C        B        B


DHA


va
lve
 p
re
ss
ur
e 
dr
op
 [b
ar
]


Flow rate [l/min]


D B


A


C


Flow direction


Spool type
P→A P→B A→T  B→T  P→T


Flow rate [l/min]


In
let
 p
re
ss
ur
e 
[b
ar
]


V


M


S


DHA


M=Spools 0, 1, 8;
S =Spools 0/2,1/2, 3, 6, 7;
V =Spools 4, 5


PRESSURE LIMITS: P, A, B = 350 bar;  T = 210 bar


only for spool 0/2 and 1/2


not for 
configuration 75







DPHA   = spool type -
piloted


Optional multicertifications
-     = omit for Group II
M   = Group I (mining)


Solenoid threaded connection for cable gland:
GK    = GK-1/2” ISO/UNI-6125 (tapered)
NPT   = 1/2”  NPT ANSI B2.1 (tapered)
M       = M20x1,5 UNI-4535 (6H/6g)


7 MODEL CODE OF SPOOL TYPE, PILOTED SOLENOID VALVES


Valve configuration, see section �


Spool type, see section �


Series number


Valve size (ISO 4401) 
for DPHA    1  = 10 2  = 16
                   4  = 25 6  = 32


Voltage code - see section �


(1) Not for multicertification M group I (mining)


Options:
A    = solenoid at side of port B (for single solenoid


valves)
O    = horizontal cable entrance (1)
WP= prolongued manual override protected by metallic


cap
/D   = Internal drain
/E   = external pilot pressure
/H   = adjustable chokes (meter-out to the pilot chambers


of the main valve)
/H9= adjustable chokes (meter-in to the pilot chambers


of the main valve)
/L9 = (only for DPHA-2 and DPHA-4) plug with calibrated


restrictor on port P of pilot valve
/R   = pilot pressure generator (not for DPHA-1)
/S   = main spool stroke adjustment (not for DPHA-1)


NOTES: - For DP*-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7
- For DP*-6 are available only spools: 0, 1, 2, 3, 4, 5, 58, 6, 7, 8, 19, 91


1 2


1 2


1 2


1


1 0 2


1 0
1 2 1 2


1


0 2


0 2


1


1 0


71


63


61


75


67/A


63/A


61/A


67


8 CONFIGURATIONS and SPOOLS for DPHA valves


0


8


49


1


90


16


2


09


17


3


91


58


4


19


5


93


6


39


7


94


0/2


1/2


2/2


01 0 201 0 201 0 201 0 201 0 2


70


Configurations Spools Configurations Spools


DPHA / / // - GK * 24DC ** ** 2 1/263
Seals material, 
see section �:
-     = NBR 
PE = FKM 
BT  = HNBR







9 MODEL CODE OF POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES


11 Q/Dp DIAGRAMS AND OPERATING LIMITS OF DLAH AND DLAHM (based on mineral oil ISO VG 46 at 50°C)


DLAH DLAHM


      P→A              A→T
     (P→B)           (B →T)


Flow rate [l/min] Flow rate [l/min]


va
lve
 p
re
ss
ur
e 
dr
op
 [b
ar
]


va
lve
 p
re
ss
ur
e 
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op
 [b
ar
]


A


D


C


B


G
F


E


 DLAH-2A                      B                    –
 DLAH-2C                      C                    –
 DLAH-3A                      D                   C
 DLAH-3C                      C                   A
 DLAHM-3A                   G                    F
 DLAHM-3C                   F                    E


Flow direction


Valve type


(1)


(1) For two-way valves pressure drop
refers to P→T 


INTERNAL LEAKAGE of DLAH and DLAHM
less than 5 drops/min (0,36 cm3/min) at max
pressure


10 CONFIGURATION OF DLAH AND DLAHM


DLAH-2A DLAH-2A/R DLAH-2C DLAH-2C/R DLAHM-3A


DLAH-3A DLAH-3A/R DLAH-3C DLAH-3C/R DLAHM-3C


Directional control valve
poppet type, size 06
DLAH = max flow 12 l/min
DLAHM = max flow 30 l/min


Valve configuration, see section 
A   = open in rest position
C   = closed in rest position


10


Optional multicertifications
-    = omit for Group II
M  = Group I (mining)


Series number


2  = two way (only for DLAH)
3  = three way


Voltage code - see section �


Options:
 O    = horizontal cable entrance (1)
 R     = with check valve on port P (only for DLAH)
 WP = prolongued manual override protected by


metallic cap


DLAH /- // GK * 24DC **/ ** 2 A
Seals material, 
see section �:
-     = NBR 
PE = FKM 
BT  = HNBR


Solenoid threaded connection for cable gland:
GK   = GK-1/2” ISO/UNI-6125 (tapered)
NPT  = 1/2”  NPT ANSI B2.1 (tapered)
M      =M20x1,5 UNI-4535 (6H/6g)


(1) Not for multicertification M group I (mining)


Flow rate [l/min]


In
let
 p
re
ss
ur
e 
[b
ar
]


A


B


DLAH


Flow rate [l/min]


In
let
 p
re
ss
ur
e 
[b
ar
]


DC


DLAHM


A =DLAH-3A;
B =DLAH-2A, DLAH-3C


C =DLAHM-3A;
D =DLAHM-3C


PRESSURE LIMITS:
P, A, B = 350 bar;  T = 210 bar


/







AGAM = pressure relief
valve: subplate
mounting, see tab.
C066


ARAM = pressure relief
valve: threated
connections, see tab.
C045


12 MODEL CODE OF PRESSURE RELIEF VALVES


Valve size
for AGAM:  10 (ISO 6264)
                  20 (ISO 6264)
                  32 (ISO 6264)
for ARAM:  20 = G 3/4”
                  32 = G 1 1/4”


Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting


Max regulated pressure of first (second / third) setting see sect. 13


Solenoid threaded connection for cable gland:
GK   = GK-1/2” ISO/UNI-6125 (tapered)
NPT  = 1/2” NPT ANSI B2.1 (tapered)
M      =M20x1,5 UNI-4535 (6H/6g)


Options:
E    = external pilot
O    = horizontal cable entrance (1)
V    = regulating handweel
WP= prolongued manual override protected by


metallic cap
Y    = external drainNumber of the different setting


pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure


E120


Certification type
AO      =Multicertification for Group II
AO/M  =Multicertification for Group I (mining)


Series number


Voltage code - see section �


AGAM // / /- 210/100/100 NPT AO * 24DC ** *20 02
Seals material, 
see section �:
-     = NBR 
PE = FKM 
BT  = HNBR


  Valve model                                                          Size 10                                              Size 20                                              Size 32
  Setting                                                                                                         50;          100;          210;          350
  Max pressure port P            [bar]                                                                                        350


                                                       


  Pressure range                     [bar]                                                      4÷50;          6÷100;          7÷210;          8÷350                      
  Max flow AGAM                 [l/min]                             200                                                     400                                                     600
  Max flow ARAM                 [l/min]                               -                                                       350                                                     500


13 HYDRAULIC CHARACTERISTICS


AGAM-**/10
ARAM-**/10


AGAM-**/20
ARAM-**/20


ARAM-**/10
AGAM-**/11


AGAM-**/21
ARAM-**/21


AGAM-**/22
ARAM-**/22


AGAM-**/32
ARAM-**/32


(1) Not for multicertification M group I (mining)


/ - /







E120


14 MODEL CODE OF COVERS FOR CARTRIDGE VALVES


Series number


Certification type
AO      =Multicertifications for Group II,
AO/M  =Multicertifications for Group I, ATEX (mining)


Solenoid threaded connection for cable gland:
GK   = GK-1/2” ISO/UNI-6125 (tapered)
NPT  = 1/2” NPT ANSI B2.1 (tapered)
M      =M20x1,5 UNI-4535 (6H/6g)


Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �


Voltage code - see section �


Options:
B    = cartridge piloted via port “B” of solenoid pilot valve
E    = external attachments X (1/4" GAS) and underneath


port X supplied plugged (only for sizes 40...63)
O    = horizontal cable entrance (1)
WP = prolongued manual override protected by metallic


cap


Size (ISO 7368)
1 = 16;         4 = 40;
2 = 25;         5 = 50;
3 = 32;         6 = 63;


Optional different
provision or setting
of the calibrated
plugs in the pilot
channels
see table H030
sect. �


15 HYDRAULIC SYMBOLS


LIDBH1A-*


LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*


LIDBH1C-* LIDBH2A-* LIDBH2C-*


Cover type:
LIDBH* = with solenoid valve and
shuttle valve for pilot selection
LIDEW*= with solenoid valve for


pilot selection
*            = valve configuration (see


H030 section �)


Seals material, 
see section �:
-     = NBR 
PE = FKM 
BT  = HNBR


LIDEW /- - // AO * 24DC ** * *1 GK


(1) Not for multicertification M group I (mining)


16 CABLE GLANDS AND WIRING 


16.3 Wiring specifications
Power supply: section of coil connection wires = 2,5 mm2


Grounding:  section of internal ground wire = 2,5 mm2 


  additional equipotential grounding can be also performed by the user on the external facility provided on the solenoid case.
                    section of external ground wire = 4 mm2


The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the
products.


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature


45 °C
70 °C


T6
T4


85 °C
135 °C


not prescribed
90 °C


16.1 Cable glands
Cable glands with threaded connections GK-1/2”, 1/2”NPT or M20x1,5 for standard or armoured cables have to be ordered separately,
see tech. table K600


16.2 Terminal board for cable connection
PCB 3 poles terminal board suitable for wires cross sections up to 2,5 mm2  (max AWG14)


1   =  Coil
2   =  GND
3   =  Coil
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OA; OA/M


Option /WP


� = Cable entrance for solenoid wiring 


� = screw terminal for additional equipotential grounding


�


�


17 SOLENOIDS DIMENSIONS AND WIRING


Option /OWP


Option /O


�


�


�


�


�


�


Option /MV


�


Option /O


�


Mass: 1,67 kg Mass: 2 kg


Mass: 1,91 kg Mass: 2,24 kg
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On-off explosion-proof solenoid valves with MA certification  
ISO 4401 size 06 and 10 (direct), 16 and 25 (pilot operated)


Table E121-0/E


E121


DKA/MA-16


DHA/MA-07


�  valve body
�  ex-proof solenoid
�  horizontal cable gland


1 EXPLOSION PROOF SOLENOIDS: MAIN DATA


Power consumption 16,5 W (DHA, DPHA) 18W (DKA)


Method of protection Ex d


Temperature class T4


Surface temperature ≤135 °C


Ambient temperature -20 ÷ +40 °C


Protection degree IP 65


Duty factor 100%


Mechanical construction Flame proof housing classified Ex d


Cable entrance and electrical wiring Horizontal cable gland, internal terminal board for cable connection, see section �
MA Certification Ex d = Equipment for explosive atmosphere, flame proof housing


I = Gas group (Methane)
Mb = Equipment protection, high level protection for explosive atmospheres


Voltage code VDC ±10% 12DC, 24DC, 110DC


SOLENOID TYPE ON/OFF


On/off direct and pilot operated directional
valves equipped with explosion-proof
solenoids certified according to MA Chinese
mining certification, protection mode:


Ex d I Mb for surface, tunnel or mine plants


The solenoids are provided with cable glands
(horizontally oriented) for cable entrance and
internal terminal board for power supply coils
connections.


The solenoid case classified Ex d is designed
to contain the possible explosion which could
be caused by the presence of the gas mixture
inside the housing, thus avoiding dangerous
propagation in the external environment.


They are also designed to limit the external
temperature according to the certified class to
avoid the self ignition of the explosive mixture
present in the environment.


��


��


�


�


Assembly position / location Any position


Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


Fluid Hydraulic oil as per DIN 51524 .... 535


Recommended viscosity 15 ÷ 100 mm2/s at 40°C (ISO VG 15 ÷ 100)


Fluid contamination class ISO 4406 class 21/19/16  NAS 1638  class 10, in line filters of 25 μm (β25 _>75 recommended)


Fluid temperature -20°C +60°C (standard seals)     -20°C +80°C (/PE seals)


Flow direction As shown in the symbols of table � and �


Operating pressure


2 MAIN CHARACTERISTICS OF EX-PROOF VALVES


P, A, B = 350 bar
T = 210 bar
P, A, B = 315 bar
T = 210 bar
P, A, B, X = 350 bar
T = 250 bar for external drain (standard)
T = 210 bar with internal drain (option /D)
Ports Y = 0 bar  - Minimum pilot pressure for correct operation is 8 bar


DHA


DKA


DPHA


80 l/min  see section 8, operating limits 
120 l/min  see section 8, operating limits 
DPHA-2: 300 l/min; DPHA-4: 700 l/min, see section �, operating limits


DHA
DKA
DPHA


Maximum flow







4 CONFIGURATION OF DHA VALVES


DPHA = spool type - piloted


5 MODEL CODE OF PILOTED SOLENOID VALVES TYPE DPHA


MA = Ex-proof Ma Chinese mining certification


Valve configuration, see section �


Spool type, see section�


Seals material:
omit for NBR (mineral oil
& water glycol)
PE = FPM


Series number


DPHA 2MA/ – 63 1/2 24DC ** /*


Valve size (ISO 4401)
2 = 16         4 = 25


Voltage code - see section �


- A


(1) Not for group I, Atex (mining)  


Options:
A = solenoid at side of port B (for single solenoid valves)
/D =Internal drain
/E =External pilot pressure
/H =Adjustable chokes (meter-out to the pilot chambers of the main valve)
/S = Main spool stroke adjustment


21


21


0 21


01


71


63
61


7567/A


63/A61/A


67


0


8


1 2 3


91


58


4


19


5


93


6


39


7


0 2


0 2


01
21


0/2


1/2


2/2


1/2


0/2


01 0 2


01 0 2


01 0 201 0 201 0 201 0 2


Configurations Spools Configurations Spools


DHA = spool type - direct, size 06
DKA = spool type - direct, size 10


3 MODEL CODE OF DIRECT SOLENOID VALVES TYPE DHA, DKA


Valve configuration, see section �


0 = size 06 for DHA
1 = size 10 for DKA


MA = Ex-proof Ma Chinese mining certification


Spool type, see section �


Seals material:
omit for NBR (mineral oil & water glycol)
PE = FPM


Series number


DHA –/ MA 630 1/2 24DC ** /*


Voltage code - see section �


- A


Options:
A = solenoid at side of port B (for single solenoid valves)


Spools type 0 and 3 are also available as 0/1 and 3/1 with restricted oil passages in central
position, from user ports to tank.


Spools type 1, 4, 5, 6 and 7 are also available as 1/1, 4/8, 5/1, 6/1 and 7/1 that are properly sha-
ped to reduce water-hammer shocks during the switching.


1 2


1 2


1 2


1 0 2


1 0


1 2


0 2


0 2


1 0


71


63


61


75


67/A


63/A


61/A


67


6 CONFIGURATIONS and SPOOLS


0 1 2 3


91


4


19


5


93


6


39


7


0/2


1/2


2/2


01 0 201 0 201 0 201 0 201 0 2


70


Configurations Spools Configurations Spools


Spools 0 and 3 are also available as 0/1
and 3/1 with restricted oil passages in
central position, from user ports to tank.
Spools 1, 4, 5 and 58 are also available as
1/1, 4/8, 5/1 and 58/1. They are properly
shaped to reduce water-hammer shocks
during the swiching.
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7 Q/ΔP DIAGRAMS based on mineral oil ISO VG 46 at 50°C


Flow direction


Spool type
P�A P�B A�T B�T P�T


DHA


V
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p
 Δ


p
 [
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ar


]


Flow rate [l/min]


G F E


D


C


B


A


0, 0/1 A A C C D


1, 1/1 D C C C


3, 3/1 D D A A


4, 4/8, 5, 5/1, 58, 58/1
F F G C E


19, 91, 93, 39


1/2, 0/2 D D D D


6, 7 D D D D


8 A A E E


2 D D


2/2 F F


0, 0/1, 0/2, 2/2 A A B B


1, 1/1, 1/3, 6, 8 A A D C


3, 3/1, 7 A A C D


4 B B B B F


5 A B C C G


1/2 B C C B


19 A D C H


Flow direction


Spool type
P→A P→B A→T B→T P→T B→A


DKA DKA
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DPHA-4


A


B


C


D


E


FGHIL


Spool 
type


Flow 
direction


Spool 
type


Flow 
direction P�A P�B A�T B�T P�T


0/2, 1, 3, 6, 7, 8 A A D A -
1/1, 1/2, 7/1 B B D E -
0 A A D E C
0/1 A A D - -
2 A A - - -
2/2 B B - - -
3/1 A A D D -
4 C C H I F
4/8 C C G I F
5 A B F H G
5/1 A B D F -
6/1 B B C E -
19 C - - G -
39 C - - H -
91 C C E - -
93 - C D - -


DPHA-2


P�A P�B A�T B�T P�T


1 B B B D -
1/1 D E E F -
1/2 E D B C -
0 D C D E F
0/1, 3/1, 5/1, 6, 7 D D D F -
0/2 D D D E -
2 B B - - -
2/2 E D - - -
3 B B D F -
4 C C H L L
5 A D D D H
6/1 D E D F -
7/1 D E F F -
8 D D E F -
19 F - - E -
39 G F - F -
91 F F D
93 - G D - -


DPHA-4


DHA







8 OPERATING LIMITS    For a correct valve operation do not exceed the max recommended flow rates (l/min) shown in the below tables


Spool 70 140 210 350


0, 1, 3, 6, 7, 8 300 300 300 250


2, 4, 4/8 300 300 240 140


5 260 220 180 100


0/1, 0/2, 1/2 300 250 210 180


16, 17, 56, *9, 9* 300 300 270 200


Inlet pressure [bar]


Flow rate [l/min]


Spool


70 140 210 350


1, 6, 7, 8 700 700 700 600


2, 4, 4/8 500 500 450 400


5, 0/1, 0/2, 1/2 600 520 400 300


0, 3 700 700 600 540


16, 17, 58, *9, 9* 500 500 500 450


Inlet pressure [bar]


DPHA-2 DPHA-4


Flow rate [l/min]
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A
B
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Flow rate [l/min]


DKA


V Y S M
T


DHA


A = Spools 0, 0/1, 1, 1/2, 3, 8
B = Spools 0/2, 1/1, 6, 7
C = Spools 3/1, 4, 4/8, 5, 5/1, 19, 39, 58,


58/1, 09, 90, 91, 93, 94
D = Spools 2, 2/2


DKA
M = Spools 0, 0/1, 1, 1/1, 3, 3/1, 1/2, 0/2, 8
S = Spools 1/3, 6, 7
Y = Spools 4, 5
V = Spools 2/2
T = Spools 19


CH.3


CH.7


9 SOLENOID WIRING


�


�


�


� cable entrance = ø 10,5 mm
� terminal board for power supply coil connection
� screw terminal for ground connection


�


view from X


X


Flow rate [l/min]







10 INSTALLATION DIMENSIONS FOR SDHA AND DKA


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 4 socket head screws:
M5x30 class 12.9 
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max)


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT


ISO 4401: 2005
Mounting surface according to 4401-05-05-0-05
(without X port, Y port optional)
Fastening bolts:
4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Seals: 5 OR 2050 and 1 OR 108
Ports P,A,B,T:  Ø = 11.5 mm (max)
Ports Y: Ø = 5 mm


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT


DKA


DHA


DHA-06
DHA-07 (dotted line)


DKA-16
DKA-07 (dotted line)


Mass of basic versions:
DHA-06: 3,2 kg
DHA-07: 4,9 kg


�


�


� manual override
� horizontal cable gland, cable entrance = ø 10,5 mm
� screw terminal for additional equipotential grounding


Mass of basic versions:
DKA-16: 5,7 kg
DKA-17: 8,7 kg


� manual override
� horizontal cable gland, cable entrance = ø 10,5 mm
� screw terminal for additional equipotential grounding


�


�


�


�


E121







11 INSTALLATION DIMENSIONS FOR DPHA


ISO 4401: 2005
Mounting surface: 4401-07-07-0-05


Mass of basic versions
DPHA-26: 10,8 kg
DPHA-27: 12,5 kg


Fastening bolts:
4 socket head screws M10x50 class 12.9
Tightening torque = 70 Nm
2 socket head screws M6x45 class 12.9
Tightening torque = 15 Nm
Diameter of ports A, B, P, T: Ø = 20 mm;
Diameter of ports X, Y: Ø = 7 mm;
Seals: 4 OR 130, 2 OR 2043 P = PRESSURE PORT


A,B = USE PORT
T = TANK PORT
X = EXTERNAL OIL 


PILOT PORT
Y = DRAIN PORT


View from X


max


ISO 4401: 2005
Mounting surface: 4401-08-08-0-05 (see table P005)
Fastening bolts: 
6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm
Seals: 4 OR 4112; 2 OR 3056
Diameter of ports A, B, P, T: Ø = 24 mm;
Diameter of ports X, Y: Ø = 7 mm;


Mass of basic versions:
DPHA-46: 19,4 kg
DPHA-47: 21,9 kg


10/14


� manual override
� horizontal cable gland, cable entrance = ø 10,5 mm
� screw terminal for additional equipotential grounding


DPHA-2


DPHA-26
DPHA-27 (dotted line)


DPHA-46
DPHA-47 (dotted line)


� manual override
� horizontal cable gland, cable entrance = ø 10,5 mm
� screw terminal for additional equipotential grounding


�


�


�


�


�


�


DPHA-4


P = PRESSURE PORT
A,B = USE PORT
T = TANK PORT
X = EXTERNAL OIL PILOT PORT
Y = DRAIN PORT
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Explosion-proof solenoid valves
on/off and proportional controls - CULUS certification


Table E125-16/E


E125


DLHZA/UL-T-040
�  valve body
�  ex-proof solenoid
�  ex-proof transducer (only for proportional -T valves)
�  threaded connections for conduit pipe


2 EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA


1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA


SOLENOID TYPE
                                               PROPORTIONAL                                                              ON-OFF                                                        without transducer            with transducer


                                                               OZAUL-A                         OZAUL-T                                                   OAULSolenoid code


Power consumption                                                       35W                                                                            12W
Coil insulation                                                                                                               Class H                                  
Protection degree                                             IP 67 According to IEC 144 when correctly coupled with the relevant conduit pipe
Duty factor                                                                                                                     100%
Mechanical construction
Cable entrance and 
electrical wiring


Flame proof housing classified, according to UL 1203 and UL429, CSA 22.2 n°30-1986 and CSA 22.2 n°139-13
Connection 1/2” NPT (ANSI/ASME B46.1) for cable gland 


internal terminal board for cable connection


Voltage                                               12 DC, 24 DC                       12 DC                             12DC, 24DC, 110DC, 125DC, 220DC
code                                                                                 –                                                  12AC, 24AC, 110-120AC, 230-240AC (1)


VDC
VAC 50/60 Hz


3 CERTIFICATIONS


(1)  For alternating current supply a rectifier bridge is provided built-in the solenoid


3.1 EXAMPLE OF NAMEPLATE MARKING


Explosion-proof on/off and proportional
solenoids certified CULUS according to UL
1203 and UL429, CSA 22.2 n°30-1986
and CSA 22.2 n°139-13.
These solenoids are applied to hydraulic
valves for application in explosion-
hazardous environments.
The solenoid case is designed to contain
the possible explosion which could be
caused by the presence of the gas
mixture inside the housing, thus avoiding
dangerous propagation in the external
environment.
They are also designed to limit the external
temperature according to the certified  class to
avoid the self ignition of the explosive mixture
present in the environment.
DHA and DLAH valves are SIL
compliance with IEC 61508 (TÜV
certified) - see section 3.2


±10%
±10%


= Equipment for famable gas and vapours
= Possibility of explosive atmosphere during normal functioning 
= Atmosphere containing flamable gas
= Gas group
= Temperature class of solenoid surface referred to +55°C / +70°C
ambient temperature


Class I 
Division 1
Groups C&D
Groups IIA&IIB
T6/T5


3.2 SIL compliance with IEC 61508: 2010
DHA/UL and DLAH/UL meets the requirements of:
-  SC3 (systematic capability)
-  max SIL 2 (HFT = 0 if the hydraulic system does not provide the redundancy for the
specific safety function where the component is applied) 


-  max SIL 3 (HFT = 1 if the hydraulic system provides the redundancy for the specific
safety function where the component is applied)


SOLENOID TYPE
Method of protection
Temperature class
Ambient temperature
Surface temperature


Ex d
PROPORTIONAL ON/OFF


£135 °C £ 85 °C


T4 (£ 135°C) T3 (£ 200°C) T6 (£ 85°C) T5 (£ 100°C)
-40 � +55 -40 � +70 -40 � +55 -40 � +70


In the following is resumed the valves marking according to UL certification


Marking according to UL Directive
Notified body and certificate number







Options:
  A    = solenoid at side of port B (for single solenoid valves)
  O    = horizontal cable entrance
  MV = vertical hand lever (1)
  WP = prolongued manual override protected by metallic cap
Only for DPHA:
  /D    =Internal drain
  /E    =External pilot pressure
  /H    =Adjustable chokes (meter-out to the pilot chambers of 
            the main valve).
  /H9  =Adjustable chokes (meter-in to the pilot chambers of the
            main valve)
  /L9  =(only for DPHA-2 and DPHA-4) plug with calibrated


restrictor on port P of pilot valve
  /S =  Main spool stroke adjustment (only for DPHA-2, -4)


NPT


DHA    = spool type - direct
DPHA  = spool type - piloted


UL =  C UL US certification


Solenoid threated connection:
  NPT = 1/2”  NPT ANSI/ASME B46.1 (tapered)


4 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES


Valve configuration, DHA see section � and DPHA see section �


Spool type, DHA see section � and DPHA see section�


Series number


DHA 0–/ UL 63 1/2 24DC ** /*


Valve size (ISO 4401) 
for DHA     0  = 06
for DPHA   1  = 10 2  = 16 4  = 25 6  = 32


Voltage code - see section �


/ / *


(1) Option /MV available only for DHA, configuration 61, 63, 71 and spool type 0, 0/2, 1, 1P, 1/2, 1/2P, 3, 3P, 4, 7
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5 CONFIGURATIONS and SPOOLS for DHA valves
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Configurations Spools Configurations Spools


21
70


NOTES:
- For DP*-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7
- For DP*-6 are available only spools: 0, 1, 2, 3, 4, 5, 58, 6, 7, 8, 19, 91
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6 CONFIGURATIONS and SPOOLS for DPHA valves
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Configurations Spools Configurations Spools


Seals material:
omit for NBR (mineral oil &
water glycol)
PE = FPM
Low temperature execution:
BT = low temperature -40°C


only for spool 0/2 and 1/2


not for 
configuration 75
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NPT


Directional control valve 
poppet type, size 06
DLAH     = max flow 12 l/min
DLAHM = max flow 30 l/min


Solenoid threated connection:
  NPT = 1/2”  NPT ANSI/ASME B46.1 (tapered)


7 MODEL CODE OF POPPET TYPE, LEAK FREE, DIRECTIONAL SOLENOID VALVES


Valve configuration, see section �
A    = open in rest position
C    = closed in rest position


Series number


DLAH 2–/UL A 24DC ** /*


2  = two way (only for DLAH)
3  = three way


Voltage code - see section �


/ / *


Options:
  O    = horizontal cable entrance 
  R    = with check valve on port P (only for DLAH)
  WP = prolongued manual override protected by metallic cap


UL = C UL US certification


9 Q/Dp DIAGRAMS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


  0                                 C       C       C       C
  0/2, 1, 1/2                   A       A       A       A
  3                                 A       A       C       C
  4, 5                             D       D       D       D       A
  6                                 A       A       C       A
  7                                 A       A       A       C
  8                                 C       C       B       B


DHA


DLAH DLAHM


va
lve
 p
re
ss
ur
e 
dr
op
 [b
ar
]


Flow rate [l/min]


D B


A


C


Flow direction


Spool type
P→A P→B A→T B→T P→T


     P → A           A → T
    (P → B)         (B →T)


Flow rate [l/min] Flow rate [l/min]


va
lve
 p
re
ss
ur
e 
dr
op
 [b
ar
]


va
lve
 p
re
ss
ur
e 
dr
op
 [b
ar
]


A


D


C


B


G
F


E
 DLAH-2A                     B                   –
 DLAH-2C                     C                   –
 DLAH-3A                     D                   C
 DLAH-3C                     C                   A
 DLAHM-3A                  G                   F
 DLAHM-3C                  F                   E


Flow direction


Valve type


(1)


(1) For two-way valves pressure drop refers to P→T 
10 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)
The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHA valves the curves refer to appli-
cation with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits must be reduced.
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DLAHM


M = Spools 0, 1, 8;
S = Spools 0/2,1/2, 3, 6, 7;


V = Spools 4, 5 A = DLAH-3A;
B = DLAH-2A, DLAH-3C


C = DLOK-3A;
D = DLAHM-3C


INTERNAL LEAKAGE of DLAH and DLAHM
less than 5 drops/min (0,36 cm3/min) 
at max pressure.


8 CONFIGURATION OF DLAH AND DLAHM


DLAH-2A DLAH-2A/R DLAH-2C DLAH-2C/R DLAHM-3A


DLAH-3A DLAH-3A/R DLAH-3C DLAH-3C/R DLAHM-3C


10.1 Max pressure in port T = 210 bar


(1) Option /BT = low temperature -40°C also available on request


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







12


AGAM
AGAM= pressure relief valve: subplate


mounting, see tab. C066
ARAM = pressure relief valve: threated 


connections, see tab. C045


11 MODEL CODE OF PRESSURE RELIEF VALVES


Valve size
for AGAM:
        10 (ISO 6264)
        20 (ISO 6264)
        32 (ISO 6264)


for ARAM:
        20 = G 3/4”
        32 = G 1 1/4”


20


Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting


2 0


Max regulated pressure of first (second / third) setting


NPT 24 DC /*


Series number


**- / AO/UL


Voltage Code, see section �


-


NPT
13 MODEL CODE OF COVERS FOR CARTRIDGE VALVES


Series number


LIDEW 1- AO/UL 24DC ** /*


Certification type
AO/UL   = C UL US certification


/ -


Solenoid threated connection:
NPT   = 1/2”  NPT ANSI/ASME B46.1 (tapered)


Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �.


Voltage code - see section �


/ / *


Solenoid threated connection:
NPT   = 1/2”  NPT ANSI/ASME B46.1 (tapered)


AO/UL = C UL US certification


Options:
E       = external pilot
O       = horizontal cable entrance
V       = regulating handweel
WP    = prolongued manual override protected by 
             metallic cap
Y       = external drain


Options:
B = cartridge piloted via port “B” of solenoid pilot valve
E = external attachments X (1/4" GAS) and underneath port X


supplied plugged (only forsizes 40...80)
O = horizontal cable entrance 
WP = prolongued manual override protected by metallic cap


Size (ISO 7368)
1 = 16;              4 = 40;             8 = 80 (only for LIDEW);
2 = 25;              5 = 50;
3 = 32;              6 = 63;


*
Optional different provision
or setting of the calibrated
plugs in the pilot channels
see table H030 sect. �


*-


/210/100/100


Number of the different setting pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure


see section


14 HYDRAULIC SYMBOLS


LIDBH1A-*


LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*


LIDBH1C-* LIDBH2A-* LIDBH2C-*


Cover type:
LIDBH*    = with solenoid valve and shuttle valve for 
                pilot selection
LIDEW*   = with solenoid valve for pilot selection
*               = valve configuration (see H030 section �)


12 HYDRAULIC CHARACTERISTICS


AGAM-**/10
ARAM-**/10


AGAM-**/20
ARAM-**/20


ARAM-**/10
AGAM-**/11


AGAM-**/21
ARAM-**/21


AGAM-**/22
ARAM-**/22


AGAM-**/32
ARAM-**/32


   Valve model                                                                               Size 10                                                            Size 20                                                            Size 32
   Setting                                                                                                                                            50;          100;          210;          350
   Max pressure port P                        [bar]                                                                                              350                                                                      
   Pressure range                                [bar]                                                                            4÷50;          6÷100;          7÷210;          8÷350                                    
   Max flow AGAM                            [l/min]                                    200                                                                   400                                                                   600
   Max flow ARAM                            [l/min] 350 500-


(1) Option /BT = low temperature -40°C also available on request


(1) Option /BT = low temperature -40°C also available on request


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







1716Spool overlapping in central position, DHZA and DKZA see section   , DPZA see section
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative


1716


17


Configuration, DHZA and DKZA see section   , DPZA see section
5 = external plus central position, spring centered
7 = 3 position, spring centered


16


Series number


DHZA
DHZA    = size 06
DKZA    = size 10
DPZA    = size 10
              = size 16
              = size 25


A = without integral position transducer
T = with integral position transducer (not for DPZA)


Spool type
L = linear;  S = progressive;  D = as S, but with P-A = Q, P-B = Q/2


/UL T 0 7 - L 5 / ** /*- -
15 MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES


UL = C UL US certification


NPT *1


Solenoid threated connection:
  NPT = 1/2”  NPT ANSI/ASME B46.1 (tapered)


Options:
  B    = solenoid at side of port A (only for single solenoid


valves)
  C    = position transducer with current feedback 4÷20 mA


(only for -T)
  D    = internal drain (only for DPZA)
  E    = external pilot (only for DPZA)
  G    = pressure reducing valve for piloting 
         (only for DPZA)
  MV = vertical hand lever (2)
  O    = horizontal cable entrance (only for -A)
  WP = prolongued manual override protected 
             by metallic cap (only for -A)
  Y    = external drain (only for DHZA and DKZA)


/


Spool size: DHZA and DKZA see section   , DPZA see section


ELECTRONIC DRIVERS TO BE USED WITH EX-PROOF PROPORTIONAL VALVES
- Atos driver for proportional valves type -A (without transducer): E-ME-AC, see tab. G035
- Atos driver for proportional valves type -T (with transducer): E-ME-T, see tab. G140


E125


/* /


Omit for standard coil 12 VDC:
  24    = with 24 VDC coils (only A version)


(1) Option /BT = low temperature -40°C also available on request
(2) Option /MV Available only for DHZA configuration 51, 53, 71, spool type S3, S5, D3, D5, L3, L5


Valve size (ISO 4401)
DHZA                        DKZA DPZA
0= size 06                 1= size 10 1= size 10
                                 2= size 16
                                 4= size 25
                                 6= size 32


(1)  Additional spools and configurations for -T execution, see table F172.
(2)  Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation


16 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)


(1)  Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation


Valve model DHZA-A    DHZA-T


Spool type and size                
Spool overlapping                  


Max flow                       [l/min]
at Dp = 10 bar (P-T)               
at Dp = 30 bar (P-T)
max permissible flow
Response time (1)           [ms]
Hysteresis                         [%]
Repeatability


1
2
3


4,5
8
12


45
80
90


60
105
120


L14 L1


17
30
45


S3, L3, D3


28
50
60


S5, L5, D5 S3, L3, D3 S5, L5, D5
1, 3 1, 3 1, 3 1, 3 1, 3 1, 3


Hydraulic symbols *71, *71/B *73, *73/B *51 *53 *51/B *53/B


b b b a aaa b


DKZA-A    DKZA-T


Pressure limits                [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y)


8
14
21


S2
1, 3


< 30 (A)
≤ 5% (A)
± 1% (A)


< 40 (A)
≤ 5% (A)
± 1% (A)


< 20 (T)
≤ 0,2% (T)
± 0,1% (T)


< 15 (T)
≤ 0,2% (T)
± 0,1% (T)


Dp max P-T                     [bar] 405070


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Valve model
Spool type and size (1)             
Pressure limits                     [bar]


DPZA-1


17 HYDRAULIC CHARACTERISTICS OF DPZA (based on mineral oil ISO VG 46 at 50 °C)


DPZA-2


                                                    Ports P, A, B, X = 350;           T = 250;            Y = 0


DPZA-4


Max flow                            [l/min] 
at Dp = 10 bar                             
at Dp = 30 bar
max permissible flow
Response time (2)              [ms] 
Hysteresis                            [%]
Repeatability


100
160
180


100
160
180


100 : 60
160 : 100
180 : 110


160:98
270:160
400:245


250
430
550


225
390
550


225 : 160
390 : 280
550 : 390


420
720
900


400
690
900


400 : 245
690 : 420
900 : 550


S5 D5 S3 D3 L5 S5 D5 L5 S5 D5 L5 S5 D5L5


Hydraulic symbols


< 80
£ 5% 
± 1%


< 100
£ 5% 
± 1%


< 120 
£ 5% 
± 1%


*71, *71/B *73 *51 *53


a a b b


*51/B


a


*53/B


ab b


600
1000
1600


600
1000
1600


600:370
1000:620
1600:990


DPZA-6


160
270
400







19


19


18 MODEL CODE  OF SERVOPROPORTIONAL VALVES


DLHZA = size 06
DLKZA = size 10


Series number


DLHZA


T = with integral position transducer


Spool type
L = linear;  T = not linear; Spool size: see section


/UL T 0 4 - L 7 / ** /*- -


Valve size (ISO 4401)
0    = size 06 (DLHZA)
1    = size 10 (DLKZA)


UL = C UL US certification


NPT *0


Solenoid threated connection:
  NPT = 1/2”  NPT ANSI/ASME B46.1 (tapered)


Options:
  B    = solenoid at side of port A
  C    = position transducer with current feedback


4÷20 mA 
Y   = external drain


3


Fail safe configuration:
1 = A, B, P, T with positive overlapping  3 = P, positive overlapping; A, B, T negative


/


19


Configuration, see section 
4 = spring offset with fail safe
6 = spring offset


Spool overlapping in central position, see section 
0 = P, A, B, T zero overlapping


Options:
 C   = current feedback signal 4÷20 mA (only for -T versions)
 D   = quick venting
 O   = horizontal cable entrace (only for -A versions)
 WP= prolongued manual override protected by metallic cap


(only for valves without transducer)


Series number


** /*


Max regulated flow:


  3 = 3,5 l/min;  
  12 = 12 l/min
  18 = 18 l/min;


QVKZA
65 = 65 l/min
90 = 90 l/min


12/ / NPT *
20 MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES


Solenoid threated connection:
  NPT = 1/2”  NPT ANSI/ASME B46.1 (tapered)


QVHZA   = size 06
QVKZA   = size 10


A = without position transducer
T = with integral position transducer


QVHZA T 06


Valve size (ISO 4401)
QVHZA: 06 QVKZA: 10


UL/ - -


UL =  C UL US certification


/*


  36 = 36 l/min;
  45 = 45 l/min;  


QVHZA


/


21 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Max regulated flow                                      [l/min]
Min regulated flow (1)                             [cm3/min]
Regulating Dp                                                [bar]
Max flow on port A                                       [l/min]


Valve model


Note:    In three-way versions port P is open.
                 In two-way versions port P must be plugged.
                 Port T must always be plugged.


Hydraulic symbols
QVHZA-A
QVKZA-A


QVHZA-A QVHZA-T QVKZA-A QVKZA-T


QVHZA-T
QVKZA-T 


3,5 12 18 45 12 18 35 45 65 90
15 20 30 50 60 15 20 30 50 60 85 85 100
4 - 6 10 - 12 15 4 - 6 10 - 12 15


60
6 - 8 6 - 8 10 - 12


40 35 50 55 50 70 10070


90
100
10 - 12
100


Above performance data refer to valves coupled with Atos electronic drivers.
(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher


36 3,5 65


Valve size 06 06 10 10


A


P


B


A


P


B


Max pressure ports P, A, B                          [l/min] 210


Omit for standard coil 12 VDC:
  24    = with 24 VDC coils (only A version)


(1) Option /BT = low temperature -40°C also available on request


(1) Option /BT = low temperature -40°C also available on request


19 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Valve model


Pressure limits                               [bar]


DLHZA-T*
ports P, A, B = 350;   


T = 160 (250 with external drain /Y)


DLKZA-T*
ports P, A, B = 315; 


T = 160 (250 with external drain /Y)


Spool


Leakage [cm3/min] at P = 100 bar  (1)
Response time                               [ms]
Hysteresis                                       [%]
Thermal drift


≤ 10
≤ 0,1%


≤ 15
≤ 0,1%


Hydraulic
symbols


*60-L*1
*60-V*1


b b


*60-L*1/B
*60-V*1/B


a a a


b


zero point displacement < 1% at DT = 40°C


L0


Max flow                                       [l/min]
at Dp = 30 bar
max permissible flow


2,5
4


L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7


4,5
7


5
8


9
14


13
20


18
28


26
40


26÷13
40÷20


40
55


65
80


65÷33
80÷40


<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400


*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B


*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B


*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3


*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1


(1)  Referred to spool in center position and 50°C oil temperature.


Dp max P-T 70 60


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







25
Max regulated pressure:
see section


25
Valve size:
see section       for size code


23


23


Max regulated pressure:
see section


Valve size:
see section       for size code


E125


250


Series number


NPT/ ** /*


Options:
E   = external pilot (only for AGMZA)
O   = horizontal cable entrace
P   = with integral mechanical pressure limiter (only for LI*ZA)
Y   = external drain (only for AGMZA)


*
22 MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES


Solenoid threated connection:
NPT    = 1/2”  NPT ANSI/ASME B46.1 (tapered)


Pressure relief:
RZMA = subplate size 06
HZMA = modular size 06
AGMZA= subplate size 10, 20, 32
LIMZA = cartridge (1)
Pressure compensator:
LICZA = cartridge (1)


A = without integral pressure transducer


UL = C UL US certification


RZMA AUL/ 010 /– –


250


Series
number


NPT/ ** /**
24 MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES


Solenoid threated connection:
NPT    = 1/2”  NPT ANSI/ASME B46.1 (tapered)


Pressure reducing:
RZGA  = subplate size 06
HZGA  = modular size 06
KZGA  = modular size 10
AGRCZA = subplate size 10, 20
LIRZA = cartridge


A = without integral transducer


UL = C UL US certification


RZGA AUL/ 010 /– –


/*


Options:
O   = horizontal cable entrace (1)
P   = with integral mechanical pressure limiter 
        (only for AGRCZA and LIRZA)
R  = with check valve (only for AGRCZA)


/*


(1) For the code of the ISO cartridge to use with LIMZA and LICZA, see tab. F300 section �.


Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section �.


/


/


Omit for standard coil 12 VDC:
  24    = with 24 VDC coils (only A version)


Omit for standard coil 12 VDC:
  24    = with 24 VDC coils (only A version)


(2) Option /BT = low temperature -40°C also available on request


(1) Option /BT = low temperature -40°C also available on request


23 HYDRAULIC CHARACTERISTICS


RZMA-010 HZMA


LIMZA LICZA


RZMA-030 AGMZA


Valve model
Size code
Valve size
Max regulated pressure                                 [bar]
Max pressure at port P, A, B, X                      [bar]
Max pressure at port T, Y                               [bar]
Max flow                                                       [l/min]


RZMA HZMA AGMZA LIMZA LICZA
010 030 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5


80;          180;          250
315
210


4 40 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 2000


06 10 20 32 16 25 32 40 50 63 16 25 32 40 50


4500


8
80


25 HYDRAULIC CHARACTERISTICS


RZGA-A-010 KZGA-A-031 AGRCZA-A


LIRZA-A


RZGA-A-033 HZGA-A-031


Valve model
Size code
Valve size
Max regulated pressure                                 [bar]
Min regulated pressure                                  [bar]
Max pressure at port P                                   [bar]
Max pressure at port T                                   [bar]
Max flow                                                       [l/min]


RZGA HZGA KZGA AGRCZA LIRZA
010 033 031 10 20


                             80; 180;                250


315
0,8


031


32; 100; 210
1 1 1 11 7 77


210
12 40 40 160 300100 300 550


06 10 2010 25 3216
321


160


7


800


40
4


Seals material (2):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







26 EX PROOF SOLENOIDS WIRING


CH 3
M4
locking torque 4Nm


�


�  solenoid cover with threaded connection for cable gland fitting
�  transducer cover with threaded connection for cable gland fitting
�  solenoid terminal board for cables wiring
�  transducer terminal board for cables wiring 


Proportional valves -TON-OFF and proportional valves -A


�


�


�


Solenoid wiring


PCB 4 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


Position transducer wiring
1  = Output signal
2  = Supply -15 V
3  = Supply +15 V
4  = GND


Standard version Option /O 


CH 3
M4 
locking torque 4Nm


�


�


�  cover with threaded connection for vertical cable gland fitting
�  cover with threaded connection for horizontal cable gland fitting
�  terminal board for cables wiring
�  standard manual override


Cable Specification:
Power supply and transducer cables have to comply with following characteristics
•  Suitable for use in Class I Division 1, Gas Groups C
•  Armored Marine Shipboard Cable which meets UL 1309
•   Tinned Stranded Copper Conductors
•   Bronze braided armor
•   Overall impervious sheath over the armor
Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V min, 15A min.  3C 2,5 mm2 (14 AWG) having a suitable service
temperature range of at least -25°C to +110°C (“/BT” Models require a temperature range from -40°C to +110°C)
For Class I wiring the 3C 1,5 mm2 AWG 16 cable size is admitted only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.
Note: a Loctite sealant type 545, should be used on the cable gland entry threads


�


�


�


�


26.1 Cable temperature


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature
55 °C T6 �85 °C 100 °C
70 °C T5 �100 °C 100 °C


ON-OFF


1  = Coil +
2  = GND
3  = Coil -


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


(2) = alternative GND screw terminal 
        connected to solenoid housing


1  = Coil +
2  = GND
3  = Coil -


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


(2) = alternative GND screw terminal 
        connected to solenoid housing


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature
55 °C T4 �135 °C 100 °C
70 °C T3 �200 °C 100 °C


PROPORTIONAL


The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.







05/17


OAUL
OZAUL-A


OZAUL-T


Option /WP


27 SOLENOIDS DIMENSIONS AND WIRING


Option /OWP


Option /O


Option /MV


only for OAUL 


Mass: 3,71 kgMass: 1,92 kg


Mass: 2,1 kgMass: 2 kg


Mass: 2,4 kg








www.atos.com


Explosion-proof solenoid valves
on/off and proportional controls - CULUS certification
obsolete components - availability on request


Table E125obs/E


E125obs


DLHZA/UL-T-040
� valve body
�  ex-proof solenoid
� ex-proof transducer (only for proportional -T valves)
�  threaded connections for conduit pipe


2 EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA


1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA


SOLENOID TYPE
PROPORTIONAL


ON-OFFwithout transducer with transducer


OZAUL-A OZAUL-T OAULSolenoid code


Power consumption 35W 12W


Coil insulation Class H


Protection degree IP 67 According to IEC 144 when correctly coupled with the relevant conduit pipe


Duty factor 100%


Mechanical construction


Cable entrance and 
electrical wiring


Flame proof housing classified, according to UL 1002 and CSA 22.2 n°139-1982, class I, groups C&D (Groups IIA & IIB to NEC 505-7)


Connection 1/2” NPT (ANSI B2.1) for conduit pipe.
The valves are supplied with 1,07 m (42 inches) cable lenght factory wired - cable size AWG 16


Voltage 12 DC, 24 DC 12 DC 12DC, 24DC, 110DC, 125DC, 220DC


code – 12AC, 24AC, 110-120AC, 230-240AC (1)


VDC


VAC 50/60 Hz


3 CERTIFICATIONS


(1) For alternating current supply a rectifier bridge is provided built-in the solenoid


In the following is resumed the valves marking according to UL 1002 and CSA 22.2 n° 139-1982 certification


3.1 EXAMPLE OF NAMEPLATE MARKING


Explosion-proof on/off and proportional
solenoids certified CULUS according to UL
1002 and CSA 22.2 n°139-1982 Standard,
Class I, Groups C&D (Groups IIA & IIB to
NEC 505-7).
The solenoid case is designed to contain
the possible explosion which could be
caused by the presence of the gas
mixture inside the housing, thus avoiding
dangerous propagation in the external
environment.
DHA and DLAH valves are SIL
compliance with IEC 61508 (TÜV
certified) - see section 3.2
They are also designed to l imit the
external temperature according to the
certified  class to avoid the self ignition of
the explosive mixture present in the
environment.
These solenoids are applied to hydraulic
valves for application in explosion-
hazardous environments.


SOLENOID TYPE PROPORTIONAL ON/OFF


Metod of protection Ex d


Temperature class with +70°C ambient temp. T4 Not applicable


Surface temperature ≤135 °C ≤ 85 °C


Ambient temperature -40 ÷ +70 °C


±10%


±10%


C UL US identification mark


Marking according to UL 1002 norms


Marking according to NEC 505-7 norms


= Equipment for famable gas and vapours
= Possibility of explosive atmosphere during normal functioning 
= Gas group (according to UL 1002)
= Gas group (according to NEC 505-7)
= Temperature class of solenoid surface referred to +70°C ambient temperature


Class I 
Division 1
Groups C&D
Groups IIA&IIB
T4


3.2 SIL compliance with IEC 61508: 2010
DHA/UL and DLAH/UL meets the requirements of:
- SC3 (systematic capability)
- max SIL 2 (HFT = 0 if the hydraulic system does not provide the redundancy for the specific


safety function where the component is applied) 
- max SIL 3 (HFT = 1 if the hydraulic system provides the redundancy for the specific safety


function where the component is applied)







Options:
A = solenoid at side of port B (for single solenoid valves)
O = horizontal cable entrance
MV = vertical hand lever (1)
WP = prolongued manual override protected by metallic cap


Only for DPHA:
/D =Internal drain
/E =External pilot pressure
/H =Adjustable chokes (meter-out to the pilot chambers of 


the main valve).
/H9 =Adjustable chokes (meter-in to the pilot chambers of the


main valve)
/L9 =(only for DPHA-2 and DPHA-4) plug with calibrated


restrictor on port P of pilot valve
/S = Main spool stroke adjustment (only for DPHA-2, -4)


NPT


DHA = spool type - direct
DPHA = spool type - piloted


UL =  C UL US certification


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


4 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES


Valve configuration, DHA see section � and DPHA see section �


Spool type, DHA see section � and DPHA see section�


Series number


DHA 0–/ UL 63 1/2 24DC ** /*


Valve size (ISO 4401) 


for DHA 0  = 06
for DPHA 1  = 10 2  = 16 4  = 25 6  = 32


Voltage code - see section �


/ / *


(1) Option /MV available only for DHA, configuration 61, 63, 71 and spool type 0, 0/2, 1, 1P, 1/2, 1/2P, 3, 3P, 4, 7


21


21


0 21


01


71


63


61


75


67/A


63/A


61/A


67


5 CONFIGURATIONS and SPOOLS for DHA valves


0


8


49


1


90


16


09


17


3


91


58


4


19


5


93


6


39


7


94


0 2


0 2


01


21


0/2


1/2


2/2


01 0 201 0 201 0 201 0 201 0 2
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NOTES:
- For DP*-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7
- For DP*-6 are available only spools: 0, 1, 2, 3, 4, 5, 58, 6, 7, 8, 19, 91
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6 CONFIGURATIONS and SPOOLS for DPHA valves
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Configurations Spools Configurations Spools


Seals material:
omit for NBR (mineral oil &
water glycol)
PE = FPM


Low temperature execution:
BT = low temperature -40°C


only for spool 0/2 and 1/2


not for 
configuration 75







E125obs


NPT


Directional control valve 
poppet type, size 06


DLAH     = max flow 12 l/min
DLAHM = max flow 30 l/min


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


7 MODEL CODE OF POPPET TYPE, LEAK FREE, DIRECTIONAL SOLENOID VALVES


Valve configuration, see section �
A = open in rest position
C = closed in rest position


Series number


DLAH 2–/UL A 24DC ** /*


2  = two way (only for DLAH)
3  = three way


Voltage code - see section �


/ / *


Options:
O = horizontal cable entrance 
R = with check valve on port P (only for DLAH)
WP = prolongued manual override protected by metallic cap


UL = C UL US certification


9 Q/Δp DIAGRAMS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)
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6 A A C A


7 A A A C


8 C C B B


DHA


DLAH DLAHM
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DLAH-2A B –


DLAH-2C C –


DLAH-3A D C


DLAH-3C C A


DLAHM-3A G F


DLAHM-3C F E


Flow direction


Valve type


(1)


(1) For two-way valves pressure drop refers to P→T 


10 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHA valves the curves refer to appli-
cation with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits must be reduced.
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M = Spools 0, 1, 8;
S = Spools 0/2,1/2, 3, 6, 7;


V = Spools 4, 5. A = DLAH-3A;
B = DLAH-2A, DLAH-3C.


C = DLOK-3A;
D = DLAHM-3C.


INTERNAL LEAKAGE of DLAH and DLAHM
less than 5 drops/min (0,36 cm3/min) 
at max pressure.


8 CONFIGURATION OF DLAH AND DLAHM


DLAH-2A DLAH-2A/R DLAH-2C DLAH-2C/R DLAHM-3A


DLAH-3A DLAH-3A/R DLAH-3C DLAH-3C/R DLAHM-3C


10.1 Max pressure in port T = 210 bar


(1) Option /BT = low temperature -40°C also available on request


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







12


AGAM


AGAM = pressure relief valve: subplate
mounting, see tab. C066


ARAM = pressure relief valve: threated 
connections, see tab. C045


11 MODEL CODE OF PRESSURE RELIEF VALVES


Valve size
for AGAM:


10 (ISO 6264)
20 (ISO 6264)
32 (ISO 6264)


for ARAM:
20 = G 3/4”
32 = G 1 1/4”


20


Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting


2 0


Max regulated pressure of first (second / third) setting


NPT 24 DC /*


Series number


**- / AO/UL


Voltage Code, see section �


-


NPT
13 MODEL CODE OF COVERS FOR CARTRIDGE VALVES


Series number


LIDEW 1- AO/UL 24DC ** /*


Certification type
AO/UL = C UL US certification


/ -


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �.


Voltage code - see section �


/ / *


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


AO/UL = C UL US certification


Options:
E = external pilot
O = horizontal cable entrance
V = regulating handweel
WP = prolongued manual override protected by 


metallic cap
Y = external drain


Options:
B = cartridge piloted via port “B” of solenoid pilot valve
E = external attachments X (1/4" GAS) and underneath port X


supplied plugged (only forsizes 40...80)
O = horizontal cable entrance 
WP = prolongued manual override protected by metallic cap


Size (ISO 7368)
1 = 16; 4 = 40; 8 = 80 (only for LIDEW);
2 = 25; 5 = 50;
3 = 32; 6 = 63;


*
Optional different provision
or setting of the calibrated
plugs in the pilot channels
see table H030 sect. �


*-


/210/100/100


Number of the different setting pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure


see section


14 HYDRAULIC SYMBOLS


LIDBH1A-*


LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*


LIDBH1C-* LIDBH2A-* LIDBH2C-*


Cover type:
LIDBH* = with solenoid valve and shuttle valve for 


pilot selection
LIDEW* = with solenoid valve for pilot selection
* = valve configuration (see H030 section �)


12 HYDRAULIC CHARACTERISTICS


AGAM-**/10
ARAM-**/10


AGAM-**/20
ARAM-**/20


ARAM-**/10
AGAM-**/11


AGAM-**/21
ARAM-**/21


AGAM-**/22
ARAM-**/22


AGAM-**/32
ARAM-**/32


Valve model Size 10 Size 20 Size 32
Setting 50;          100;          210;          350
Max pressure port P [bar] 350
Pressure range [bar] 4÷50;          6÷100;          7÷210;          8÷350
Max flow AGAM [l/min] 200 400 600
Max flow ARAM [l/min] 350 500-


(1) Option /BT = low temperature -40°C also available on request


(1) Option /BT = low temperature -40°C also available on request


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







1716Spool overlapping in central position, DHZA and DKZA see section   , DPZA see section
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative


1716


17


Configuration, DHZA and DKZA see section   , DPZA see section
5 = external plus central position, spring centered
7 = 3 position, spring centered


16


Series number


DHZA
DHZA = size 06
DKZA = size 10
DPZA = size 10


= size 16
= size 25


A = without integral position transducer
T = with integral position transducer (not for DPZA)


Spool type
L = linear;  S = progressive;  D = as S, but with P-A = Q, P-B = Q/2


/UL T 0 7 - L 5 / ** /*- -


15 MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES


UL = C UL US certification


NPT *1


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


Options:
B = solenoid at side of port A (only for single solenoid


valves)
C = position transducer with current feedback 4÷20 mA


(only for -T)
D = internal drain (only for DPZA)
E = external pilot (only for DPZA)
G = pressure reducing valve for piloting 


(only for DPZA)
MV = vertical hand lever (2)
O = horizontal cable entrance (only for -A)
WP = prolongued manual override protected 


by metallic cap (only for -A)
Y = external drain (only for DHZA and DKZA)


/


Spool size: DHZA and DKZA see section   , DPZA see section


ELECTRONIC DRIVERS TO BE USED WITH EX-PROOF PROPORTIONAL VALVES
- Atos driver for proportional valves type -A (without transducer): E-ME-AC, see tab. G035
- Atos driver for proportional valves type -T (with transducer): E-ME-T, see tab. G140


E125obs


/* /


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)


(1) Option /BT = low temperature -40°C also available on request
(2) Option /MV Available only for DHZA configuration 51, 53, 71, spool type S3, S5, D3, D5, L3, L5


Valve size (ISO 4401)
DHZA DKZA DPZA
0= size 06 1= size 10 1= size 10


2= size 16
4= size 25
6= size 32


(1) Additional spools and configurations for -T execution, see table F172.
(2) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


16 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)


(1) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


Valve model DHZA-A    DHZA-T


Spool type and size


Spool overlapping


Max flow [l/min]
at Δp = 10 bar (P-T)
at Δp = 30 bar (P-T)
max permissible flow
Response time (1) [ms]


Hysteresis [%]


Repeatability


1
2
3


4,5
8
12


45
80
90


60
105
120


L14 L1


17
30
45


S3, L3, D3


28
50
60


S5, L5, D5 S3, L3, D3 S5, L5, D5


1, 3 1, 3 1, 3 1, 3 1, 3 1, 3


Hydraulic symbols *71, *71/B *73, *73/B *51 *53 *51/B *53/B


b b b a aaa b


DKZA-A    DKZA-T


Pressure limits [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y)


8
14
21


S2


1, 3


< 30 (A)


≤ 5% (A)


± 1% (A)


< 40 (A)


≤ 5% (A)


± 1% (A)


< 20 (T)


≤ 0,2% (T)


± 0,1% (T)


< 15 (T)


≤ 0,2% (T)


± 0,1% (T)


Δp max P-T [bar] 405070


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Valve model


Spool type and size (1)


Pressure limits [bar]


DPZA-1


17 HYDRAULIC CHARACTERISTICS OF DPZA (based on mineral oil ISO VG 46 at 50 °C)


DPZA-2


Ports P, A, B, X = 350; T = 250; Y = 0


DPZA-4


Max flow [l/min] 


at Δp = 10 bar
at Δp = 30 bar
max permissible flow


Response time (2) [ms] 


Hysteresis [%]


Repeatability


100
160
180


100
160
180


100 : 60
160 : 100
180 : 110


160:98
270:160
400:245


250
430
550


225
390
550


225 : 160
390 : 280
550 : 390


420
720
900


400
690
900


400 : 245
690 : 420
900 : 550


S5 D5 S3 D3 L5 S5 D5 L5 S5 D5 L5 S5 D5L5


Hydraulic symbols


< 80


≤ 5% 


± 1%


< 100


≤ 5% 


± 1%


< 120 


≤ 5% 


± 1%


*71, *71/B *73 *51 *53


a a b b


*51/B


a


*53/B


ab b


600
1000
1600


600
1000
1600


600:370
1000:620
1600:990


DPZA-6


160
270
400
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19


18 MODEL CODE  OF SERVOPROPORTIONAL VALVES


DLHZA = size 06
DLKZA = size 10


Series number


DLHZA


T = with integral position transducer


Spool type
L = linear;  T = not linear; Spool size: see section


/UL T 0 4 - L 7 / ** /*- -


Valve size (ISO 4401)
0 = size 06 (DLHZA)
1 = size 10 (DLKZA)


UL = C UL US certification


NPT *0


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


Options:
B = solenoid at side of port A
C = position transducer with current feedback


4÷20 mA 
Y = external drain


3


Fail safe configuration:
1 = A, B, P, T with positive overlapping  3 = P, positive overlapping; A, B, T negative


/


19


Configuration, see section 
4 = spring offset with fail safe
6 = spring offset


Spool overlapping in central position, see section 
0 = P, A, B, T zero overlapping


Options:
C = current feedback signal 4÷20 mA (only for -T versions)
D = quick venting
O = horizontal cable entrace (only for -A versions)
WP= prolongued manual override protected by metallic cap


(only for valves without transducer)


Series number


** /*


Max regulated flow:


3 = 3,5 l/min;  
12 = 12 l/min
18 = 18 l/min;


QVKZA
65 = 65 l/min
90 = 90 l/min


12/ / NPT *


20 MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


QVHZA = size 06
QVKZA = size 10


A = without position transducer
T = with integral position transducer


QVHZA T 06


Valve size (ISO 4401)
QVHZA: 06 QVKZA: 10


UL/ - -


UL =  C UL US certification


/*


36 = 36 l/min;
45 = 45 l/min;  


QVHZA


/


21 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Max regulated flow [l/min]


Min regulated flow (1) [cm3/min]


Regulating Δp [bar]


Max flow on port A [l/min]


Valve model


Note: In three-way versions port P is open.
In two-way versions port P must be plugged.
Port T must always be plugged.


Hydraulic symbols
QVHZA-A
QVKZA-A


QVHZA-A QVHZA-T QVKZA-A QVKZA-T


QVHZA-T
QVKZA-T 


3,5 12 18 45 12 18 35 45 65 90


15 20 30 50 60 15 20 30 50 60 85 85 100


4 - 6 10 - 12 15 4 - 6 10 - 12 15


60


6 - 8 6 - 8 10 - 12


40 35 50 55 50 70 10070


90


100


10 - 12


100


Above performance data refer to valves coupled with Atos electronic drivers.
(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher


36 3,5 65


Valve size 06 06 10 10


A


P


B


A


P


B


Max pressure ports P, A, B [l/min] 210


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)


(1) Option /BT = low temperature -40°C also available on request


(1) Option /BT = low temperature -40°C also available on request


19 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Valve model


Pressure limits [bar]


DLHZA-T*
ports P, A, B = 350;   


T = 160 (250 with external drain /Y)


DLKZA-T*


ports P, A, B = 315; 
T = 160 (250 with external drain /Y)


Spool


Leakage [cm3/min] at P = 100 bar  (1)


Response time [ms]


Hysteresis [%]


Thermal drift


≤ 10


≤ 0,1%


≤ 15


≤ 0,1%


Hydraulic
symbols


*60-L*1
*60-V*1


b b


*60-L*1/B
*60-V*1/B


a a a


b


zero point displacement < 1% at ΔT = 40°C


L0


Max flow [l/min]
at Δp = 30 bar
max permissible flow


2,5
4


L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7


4,5
7


5
8


9
14


13
20


18
28


26
40


26÷13
40÷20


40
55


65
80


65÷33
80÷40


<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400


*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B


*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B


*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3


*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1


(1) Referred to spool in center position and 50°C oil temperature.


Δp max P-T 70 60


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM







25
Max regulated pressure:
see section


25
Valve size:
see section       for size code


23


23


Max regulated pressure:
see section


Valve size:
see section       for size code


E125obs


250


Series number


NPT/ ** /*


Options:
E = external pilot (only for AGMZA)
O = horizontal cable entrace
P = with integral mechanical pressure limiter (only for LI*ZA)
Y = external drain (only for AGMZA)


*
22 MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


Pressure relief:
RZMA = subplate size 06
HZMA = modular size 06
AGMZA= subplate size 10, 20, 32
LIMZA = cartridge (1)
Pressure compensator:
LICZA = cartridge (1)


A = without integral pressure transducer


UL = C UL US certification


RZMA AUL/ 010 /– –


250


Series
number


NPT/ ** /**
24 MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES


Solenoid threated connection:
NPT = 1/2”  NPT ANSI B2.1 (tapered)


Pressure reducing:
RZGA = subplate size 06
HZGA = modular size 06
KZGA = modular size 10
AGRCZA = subplate size 10, 20
LIRZA = cartridge


A = without integral transducer


UL = C UL US certification


RZGA AUL/ 010 /– –


/*


Options:
O = horizontal cable entrace (1)
P = with integral mechanical pressure limiter 


(only for AGRCZA and LIRZA)
R = with check valve (only for AGRCZA)


/*


(1) For the code of the ISO cartridge to use with LIMZA and LICZA, see tab. F300 section �.


Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section �.


/


/


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)


(2) Option /BT = low temperature -40°C also available on request


(1) Option /BT = low temperature -40°C also available on request


23 HYDRAULIC CHARACTERISTICS


RZMA-010 HZMA


LIMZA LICZA


RZMA-030 AGMZA


Valve model
Size code
Valve size
Max regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]


RZMA HZMA AGMZA LIMZA LICZA


010 030 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5


80;          180;          250


315


210


4 40 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 2000


06 10 20 32 16 25 32 40 50 63 16 25 32 40 50


4500


8


80


25 HYDRAULIC CHARACTERISTICS


RZGA-A-010 KZGA-A-031 AGRCZA-A


LIRZA-A


RZGA-A-033 HZGA-A-031


Valve model
Size code
Valve size
Max regulated pressure [bar]
Min regulated pressure [bar]
Max pressure at port P [bar]
Max pressure at port T [bar]
Max flow [l/min]


RZGA HZGA KZGA AGRCZA LIRZA


010 033 031 10 20


80; 180; 250


315


0,8


031


32; 100; 210


1 1 1 11 7 77


210


12 40 40 160 300100 300 550


06 10 2010 25 3216


321


160


7


800


40


4


Seals material (2):
omit for NBR (mineral oil &
water glycol)
PE = FPM


Seals material (1):
omit for NBR (mineral oil &
water glycol)
PE = FPM
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OAUL
OZAUL-A


OZAUL-T


Option /WP


�


	


26 SOLENOIDS DIMENSIONS AND WIRING


Option /OWP


Option /O


	


	


	


	


�


�


�


�


�


�


�


The valves are supplied with 1 m (42 inches) cable len-
ght, factory wired. 
Wire AVLV2 UL Listed AWG16, 120° /300 V


Power supply: section = 1,2 mm2 


Grounding: section = 1,2 mm2 


� �


�


� �


�


� �


�


� �


�


�


Solenoid wiring (connection 1/2”NPT)	


Option /MV


*


* only for OAUL 


Mass: 3,71 kgMass: 1,92 kg


Mass: 2,1 kgMass: 2 kg


Mass: 2,4 kg Coil


GND


Coil


AC


white


green


black


DC


red


green


black


Solenoid OAUL
=  +


= -


�
�
�


Coil


GND


Coil


red


green


black


Solenoid OZAUL


�
�
�


�
�
�
�


Position transducer wiring (connection 1/2”NPT)


Output signal


Supply -15V


Supply +15V


GND


white
black
red
yellow








Gas group


Temperature class


V max 27 V 19,5 V 19,11 V


Electrical characteristic I max 130 mA 360 mA 360 mA


P max 0,9 W 1,64 W 1,72 W


Minimum supply current ≥ 65mA, for I.S. barriers see section 18  to 21


Surface temperature (ambient temp. +60°C)


Ambient temperature -40 ÷ +60°C (1)


Nominal resistance at 20°C


Coil insulation


Protection degree


Duty factor


Electrical connector


www.atos.com


Intrinsically safe solenoid valves
on/off controls - ATEX or IECEX certification


Table E130-20/E


E130


DHW-0611/WP/6
� valve body
� valve spool
� intrinsically safe solenoid 
� electrical connector
� manual override


On/off valves equipped with intrinsically
safe solenoids available with following
certifications and protection modes:
Solenoids group II for surface plants with
gas environment category 1, zone 0, 1 and 2
• ATEX 94/9/CE, Ex II 1 G, Ex ia IIC T6


(IIB T6 or IIA T5)
• IECEx, wordwide recognized safety cer-


tification Ex ia IIC T6 (IIB T6, IIA T5) Ga
Solenoids group I for surface, tunnels or
mining plants
• ATEX 94/9/CE, Ex I M2 Ex ia I 
• IECEx, wordwide recognized safety


certificationEx ia (ib) I Mb
DHW are SIL compliance with IEC 61508
(TÜV certified) - see section 3.5
The "intrinsically safe" protection is based
on the principle of limiting the energy of
electric circuits in environments with pre-
sence of hazardous atmospheres. For this
reason the valves must be supplied throu-
gh specific “safety barriers” limiting the
max current to the solenoid. Atos provides
galvanically insulated barriers for single
and double solenoid valves, see section


to . The "intrinsically safe" circuit is vir-
tually unable to produce electrical surges
or thermic effects able to cause explosion
in hazardous environments also in presen-
ce of specific break-down situations.


18 21


1 INTRINSICALLY SAFE SOLENOIDS: MAIN DATA


2 INTRINSICALLY SAFE SOLENOIDS: ELECTRICAL AND TEMPERATURE DATA


(1) The group II solenoids are Atex certified for minimum temperature -40°C. Select /BT in the valve code for the application with minimum temperature -40°C


Group II ATEX


Group I ATEX (mining)


Group II IECEx


Group I IECEX (mining)


Solenoid code


OW-18/6


OWM-18/6


OWI-18/6


OWIM-18/6


IP66


DIN 43650 2 pin+GND


150 Ω


Class H


100%


≤ 85°C


I and IIB 


T6


28 V


250 mA


1,8 W


I and IIA 


T5


28 V


396 mA


2,8 W


I 


- 


12,4 V


2200 mA


6,82 W


≤ 100°C 150 °C


-20 ÷ +60°C


I and IIC 


T6


Method of protection Ex ia / Ex ib according to EN60079-0: 2006, EN60079-11:2007







Ex = Equipment for explosive atmospheres
II = Group II for surface plants
1 = Very high protection (equipment category)
G = For gas and vapours
ia = Intrinsically safe execution
IIC, IIB, IIA = Gas group - applications or surface plants
T6 / T5 = Temperature class of the solenoid surface referred to +60°C ambient temperature
Ga = Equipment protection level >1000 hrs/y in explosive atmosphere
IP66 = High protection from dust and water jets
Zone 0 (1 and 2)  = Explosive atmosphere continuosly present


3 CERTIFICATIONS


In the following are resumed the valves marking according to the Atex and IECEx Group I and Group II certification:


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to Atex Directive


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to Atex Directive


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to IECEx Directive


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to Atex Directive


3.1 GROUP II, Atex


Ex = Equipment for explosive atmospheres
I = Group I for mines and surface plants
M2 = High protection (equipment category)
Ia, Ib = Intrinsically safe execution
I = Gas group (Methane)
Mb = Equipment protection level, high level protection for explosive atmospheres
IP66 = High protection from dust and water jets


3.2 GROUP I Atex (mining)


Ex = Equipment for explosive atmospheres
Ia = Intrinsically safe execution
IIC, IIB, IIA = Gas group - applications or surface plants
T6, T5 = temperature class of solenoid surface referred to +60°C ambient temperature
Ga = Equipment protection level >1000 hrs/y in explosive atmosphere
IP66 = High protection from dust and water jets


3.3 GROUP II IECEx 


Ex = Equipment for explosive atmospheres
Ia (Ib) = Intrinsically safe execution
I = Gas group (Methane)
Mb = Equipment protection level, high level protection for explosive atmospheres
IP66 = High protection from dust and water jets


3.4 GROUP I IECEx (mining)


WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification


3.5 SIL compliance with IEC 61508: 2010
DHA and DLAH (multicertified for surface and mining) meets the requirements of:
- SC3 (systematic capability)
- max SIL 2 (HFT = 0 if the hydraulic system does not provide the redundancy for the specific safety function where the component is applied) 
- max SIL 3 (HFT = 1 if the hydraulic system provides the redundancy for the specific safety function where the component is applied)







Assembly position the installation of DHW valves with the axis in vertical position is not recommended. 
If this type of installation is absolutely necessary, please consult our technical office


Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)
Standard execution = -30°C ÷ +70°C


Ambient temperature /PE option = -20°C ÷ +70°C
/BT option = -40°C ÷ +70°C
NBR seals (standard) = -20°C ÷ +60°C, with HFC hydraulic fluids = -20°C ÷ +50°C


Seals, recommended fluid temperature FKM seals (/PE option) = -20°C ÷ +80°C
HNBR seals (/BT option) = -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°C


Fluid Hydraulic oil as per DIN 51524 .... 535; for other fluids see section �
Recommended viscosity 15 ÷ 100 mm2/s at 40°C (ISO VG 15 ÷ 100) max viscosity 400 mm2/s
Fluid contamination class ISO 4406  class 20/18/15  NAS 1638  class 9, in line filters of 10 μm (β10 ≥75 recommended)
Fluid temperature -20°C +60°C (standard and /PE seals)         -40°C to +60°C for /BT option   


-20°C to +80°C for /PE  option 


4 MAIN CHARACTERISTICS OF INTRINSICALLY SAFE VALVES


A


DH = spool type - direct
DPH = spool type - piloted


Options:
/A = solenoid at side of port B
/WP= prolunged manual override


Only for DPHW
/D = internal drain
/E = external pilot pressure
/H = adjustable chokes (meter-out to the pilot chambers of 


the main valve)
/L9 = (only for DPHA-2 and DPHA-4) plug with calibrated restric-


tor on port P of pilot valve


5 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES


Valve configuration, DHW see section � and DPHW see section �
Spool type, DHW see section � and DPHW see section �
3H = spool type 3H for marine applications (1) Only for DHW-071


Series number


DH 0– 71 3H 6 ** /*


Valve size (ISO 4401):


for DHW: 0 = size 06;
for DPHW:  1 = size 10   2  = size 16;   4  = size 25


Connector type - see section  17


/6 = DIN 43650 (standard)


/ /W


W = intrinsically safe solenoid, Atex certified


6 HYDRAULIC CONFIGURATIONS OF DHW VALVES


7 CONFIGURATION OF DPHW VALVES


(1) Spool type 3H provides larger passages A-B to T in central position than spool type 3, see section 11.3


/*


omit for Atex Group II


M = Atex Group I (mining)
IE = IECEx Group II
IEM = IECEx Group I (mining)


4.1 Corrosion protection characteristics
Valve screws: all screws made in stainless steel class A2


(2) Not for group I Atex -mining


NOTES (see also section 4,2 for special shaped spools):
- For DPHW-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7


1 2


1 2


1 2


1 0 2


1 0


1 2


0 2


0 2


1 0


71


63


61


75


67/A


63/A


61/A


67


0


8


49


1


90


16


2


09


17


3


91


58


4


19


5


93


6


39


7


94


0/2


1/2


2/2


01 0 201 0 201 0 2 01 0 2 01 0 2


70


Configurations Spools Configurations Spools


0 2 21


1 2


1 21 0 2


1 0


-071*


Configuration for DHW Spools for DHW


-075


-063*-061*


-061*/A
0/2


1/2


-063*/A


01 0 2


Configuration for DHWSpools for DHW


0


1


3
3H


01 0 2


E130


Seals material, see sect.�:
- = NBR 
PE = FKM 
BT (2)= HNBR







10 Q/Δp DIAGRAMS based on mineral oil ISO VG 46 at 50°C
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(1) For two-way valves pressure drop refers to P→T 


11 OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C


The diagrams refer to warm solenoids and power supply provided by the Atos barrier type Y-BXNE-412. For DHW valves the curves refer to
application with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits must be reduced.
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9 HYDRAULIC CONFIGURATIONS OF DLOH VALVES


DLOH*-WO


12 INTERNAL LEAKAGES


12.2 DLOH-*-WO internal leakages based on mineral oil ISO VG 46 at 50°C
less than 5 drops/min (0,36 cm3/min) at max pressure.


12.1 DHW internal leakages
18 cm3/min with P=100 bar - fluid viscosity = 43 cSt at 40 °C
30 cm3/min with P=140 bar - fluid viscosity = 22 cSt at 45 °C


11.1 Operating pressure: 
Ports P, A, B = 350 bar Port T = 160 bar


11.2 Operating limits (only for DHW-0713H)
Max flow = 10 l/1’ - Max pressure = 150 bar


11.3 Flow capability in central position A-B → T (only for DHW-0713H)
Max flow = 25 l/1’ with Δp 10,5 bar


R
directional control valve, 
poppet type size 06


Options:
/R = with check valve on port P
/WP = prolunged manual override


8 MODEL CODE OF POPPET TYPE LEAK FREE ON-OFF DIRECTIONAL SOLENOID VALVES


Series number


DLOH A– 6 ** /*


Connector type - see section  17


/6 = DIN 43650 (standard)


/ /2


2 = 2 way 3 = 3 way


A = open in rest position C = closed in rest position


– WO


WO = intrinsically safe solenoid


/*


DLOH*-WO


spool type


Flow direction


P→A / P→B (1)


A→T / B→T


configuration


Flow direction


DHW


0 0/2 1/2 1 3 3H


P→A / P→B


A→T / B→T


4


6


5


2


5


1


3


2


3


4


3


5


2A 2C 3A 3C


1


-


2


-


4


5


3


4


Diagram


DHW type


DLOH type


0 0/2 1/2 1 3 3H


B B C C A D


Diagram


2A 2C 3A 3C


G G F E
D


(1) Not for group I Atex -mining


omit for Atex Group II
M = Atex Group I (mining)
IE = IECEx Group II
IEM = IECEx Group I (mining)


DLOH-2C-WO DLOH-3A-WO DLOH-3C-WODLOH-2A-WO


DLOH*-WO


Seals material, see sect.�:
- = NBR 
PE = FKM 
BT (1)= HNBR







WO
Cover type:
LIDBH = with solenoid valve 


and shuttle valve for pilot selection
LIDEW = with solenoid valve


for pilot selection


15 MODEL CODE OF COVERS FOR CARTRIDGE VALVES


Series number


LIDEW 1 *– 6 ** /*


Valve size (ISO 7368)
for LIDBH*: 1 = 16,  2 = 25,  3 = 32,  4 = 40,  5 = 50 
for LIDEW* 1 = 16,  2 = 25,  3 = 32,  4 = 40,  5 = 50,  6 = 63


Options:
/B = cartridge piloted via port “B” of solenoid pilot valve 
/E = external attachments X (G 1/4") and underneath port X supplied plugged (only


for sizes 40 to 80)


Connector type - see section 17


/6 = DIN 43650 (standard)


/ - /


WO = Intrinsically safe solenoid


Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section � and tab. H030, section �.


AGAM


AGAM = pressure relief valve, 
subplate mounting, see tab. C066


ARAM = pressure relief valve, 
threaded connections, see tab. C045


13 MODEL CODE OF PRESSURE CONTROLS


Valve size
for AGAM:


10 = size 10 (ISO 6264);
20 = size 20 (ISO 6264);
32 = size 32 (ISO 6264);


20


Valve configuration
0 = venting with de-energized solenoid
1 = venting with energized solenoid
2 = without venting


2 0


Pressure range of first/second/third setting:
50 = 4 - 50 bar 210 = 7 - 210 bar
100 = 6 - 100 bar 350 = 8 - 350 bar


210 WO


Connector type - see section 17


/6 = DIN 43650 (standard)


/*


Series number


**– / - // 6


WO = Intrinsically safe solenoid


Number of the different setting pressure values:
1 = one setting pressure
2 = two setting pressure 
3 = three setting pressure


14 HYDRAULIC CHARACTERISTICS


AGAM-**/10/***-WO


AGAM-**/20/***-WO


AGAM-**/11/***-WO


AGAM-**/21/***-WO


AGAM-**/22/***-WO


AGAM-**/32/***-WO


16 HYDRAULIC SYMBOLS


LIDBH1A-*


LIDEW1-* LIDEW2-* LIDEW4-* LIDEW5-* LIDEW6-*


LIDBH1C-* LIDBH2A-* LIDBH2C-*


Valve configuration, see section 16


1


for ARAM:
20 = G 3/4”;
32 = G 1 1/4”


/*


Valve model AGAM-10-WO AGAM-20-WO AGAM-32-WO


Max pressure [bar] 350


Setting 50;          100;          210;          350


Pressure range [bar] 4÷50;          6÷100;          7÷210;          8÷350


Max flow [l/min] 200 400 600


/*


(1) Not for group I Atex -mining


(1) Not for group I Atex -mining


Option:


/WP = prolunged manual override


WP /


omit for Atex Group II
M = Atex Group I (mining)
IE = IECEx Group II
IEM = IECEx Group I (mining)


omit for Atex Group II
M = Atex Group I (mining)
IE = IECEx Group II
IEM = IECEx Group I (mining)


E130


Seals material, see sect.�:
- = NBR 
PE = FKM 
BT (1)= HNBR


Seals material, see sect.�:
- = NBR 
PE = FKM 
BT (1)= HNBR







18 INTRINSICALLY SAFE BARRIERS


The electric supply to these solenoids must be done through electronic devices situated out of potentially flammable environment (i.e. in safe
zone), which limit the electric current to the intrinsically safe solenoid. These electronic devices are normally called “intrinsically safe barriers”
approved and certified according to the Ex ia protection mode. To select the proper intrinsically safe barriers following data must be considered:
1) Vmax and Imax of the solenoid as specified in section � must not be exceeded also in fault conditions;
2) the resistance of the solenoid is 150 Ω and the current supplied by the barrier, in normal operation condition, must be over the min. limit 


(65 mA) to ensure the valve correct operation (over 70 mA for max performances).
The barriers type Y-BXNE 412 are galvanically isolated electronic devices, developed according to the European Norms EN60079-0/06, EN60079-
11/07 and certified ATEX 94/9/CE, protection mode Ex ia IIC.
These barriers ensure the optimized functioning of the Atos valves up to the max operating limits specified in section .
The barriers Y-BXNE-412 are double channel type, suitable to operate valves with double or single solenoid.
Two single solenoid valves can be connected to the barrier (one to each channel) but they cannot be contemporary operated.


11


19 MODEL CODE OF I.S. BARRIER


Supply voltage
E = 110/230 VAC


2 = 24÷48 VDC


19.1 I.S. barrier for double solenoid valves
Y-BXNE 412  00 *


The above barrier can be used both for double or for single solenoid
valves.
With one barrier, two single solenoid valves can be operated but not
contemporary, see section .18


17 SOLENOID DIMENSIONS AND WIRING


OW-18/6 (standard)Dimension [mm]


DIN 43650
Connector wiring


/6 /H Connections


1 A Coil


2 C Coil


3 B GND


manual 
override pin


note: the connectors are supplied with the valves


1 (A)


2 (C)


cover shape for mining version


Option /WP


20 TECHNICAL CHARACTERISTICS OF I.S. BARRIER


Y-BXNE 412


N° output channels 2


Power supply voltage 110÷230 VAC ±10% (50/60 HZ)


21,6 ÷ 53 VDC


Power consumption < 3W


Output voltage Uo 19,5 V


Output current Io 341 mA


Output power Po 1,64 W


Galvanic insulation supply/output 2500 VAC / 50 Hz


Storage temperature -25 °C ÷ +70 °C


Working  temperature -10 °C ÷ +60 °C


Housing material ABS case


Mounting on rail EN 50022


Electrical connections screw terminals


Method of protection Ex ia IIC


ATEX classification Ex II 1 G/D


Safe zone Hazardous zone


INSTALLATION DIMENSIONS OF I.S. BARRIER [mm]


Power
supply


Input 
command


Sol. B


Input 
command


Sol. A


Sol. B


Sol. AY-BXNE 412


Y-BXNE 412


GND


GND


+24 VDC


+24 VDC


+ VDC/~


- VDC/~
Power On


led


Sol. A
enabled led


Sol. B
enabled led


21


90







INSTALLATION DIMENSIONS [mm]22


DLOH


DHW


DPHW-4


DPHW-2


DPHW-1


E130


ISO 4401: 2005 
Mounting surface: 4401-03-02-0-05  (see table P005)
(for /Y version, surface 4401-03-03-0-05 without X port)


Fastening bolts: 4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108;   1 OR 2025
Diameter of ports A, B, P, T:    Ø 7,5 mm (max)
Diameter of port Y:   Ø = 3,2 mm (only for /Y option)


ISO 4401: 2005
Mounting surface: 4401-05-05-0-05 (see table P005)
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Seals: 5 OR 2050; 2 OR 108
Diameter of ports A, B, P, T: Ø = 11 mm;
Diameter of ports X, Y: Ø = 5 mm;


ISO 4401: 2005
Mounting surface: 4401-07-07-0-05 (see table P005)
Fastening bolts:
4 socket head screws M10x50 class 12.9
Tightening torque = 70 Nm
2 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Seals: 4 OR 130; 3 OR 109/70
Diameter of ports A, B, P, T: Ø = 20 mm;
Diameter of ports X, Y: Ø = 7 mm;


ISO 4401: 2005
Mounting surface: 4401-08-08-0-05 (see table P005)
Fastening bolts: 
6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm
Seals: 4 OR 4112; 2 OR 3056
Diameter of ports A, B, P, T: Ø = 24 mm;
Diameter of ports X, Y: Ø = 7 mm;







05/16


AGAM-10


AGAM-20


AGAM-32


ARAM-20 ARAM-32


ISO 6264: 2007
Mounting surface: 6264-06-09-1-97
Fastening bolts:
4 socket head screws M12x35 class 12.9
Tightening torque = 125 Nm
Seals: 2 OR 123; 1 OR 109/70
Ports P, T: Ø = 14,5 mm
Ports X: Ø = 3,2 mm


ISO 6264: 2007
Mounting surface: 6264-08-11-1-97
Fastening bolts:
4 socket head screws M16x50 class 12.9
Tightening torque = 300 Nm
Seals: 2 OR 4112; 1 OR 109/70
Ports P, T: Ø = 24 mm
Ports X: Ø = 3,2 mm


ISO 6264: 2007
Mounting surface: 6264-10-17-1-97
(with M20 fixing holes instead of standard M18)
Fastening bolts:
4 socket head screws M20x60 class 12.9
Tightening torque = 600 Nm
Seals: 2 OR 4131; 1 OR 109/70
Ports P, T: Ø = 28,5 mm
Ports X: Ø = 3,2 mm
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diagram
at section 


www.atos.com


Stainless steel valves for corrosive environments & water base fluids
ex-proof solenoid valves, Multicertification ATEX, IECEx, EAC or CULUS certification


Table E135-16/E


E135


B P A B A


A B


DLAHMX(S)4-3A/M/R


DHAX(S)4-0711/M


DLAHX(S)6-3A/M/V


�


� �


� � �


�


	


� � � �


� � � �


�  Ex-proof solenoid
�  Valve body
�  Solenoid plunger
�  Spool  / poppet
�  Spring
�  Manual override pin
�  Cable entrance
�  Handwheel manual override
	  Manual reset


New line of directional solenoid valves and
pressure relief valves in stainless steel
execution for corrosive environments.
Ex-proof Stainless steel solenoids �, with
ATEX, IECEx, EAC Multicertification or
CULUS North American certification, for
hazardous areas - see section �, �.
Two executions are available:
•X   stainless steel for external and internal


parts, to withstand extreme and
corrosive environmental conditions,
and to ensure full compatibility also
with water base and special fluids.


•XSstainless steel for external parts to
withstand extreme and corrosive
environmental conditions. 


       Internal components are derived from
standard valves.


Directional valves are available in two
basic versions: poppet type, 3-way leak
free (suitable for accumulator systems) or
spool type, 4-way on-off valves.


DHAX(S) and DLAHX(S) valves are SIL
compliance with IEC 61508 (TÜV certified)
- see section 1.1


1 STAINLESS STEEL VALVES: MAIN DATA


Description ISO 
size T class (2) 


Input
Power


Max flow
l/min


Dp 
(at max flow)


bar


Max 
pressure
bar (3)


3 way, poppet type, 
direct solenoid valves


06
(ISO4401)


06
(ISO4401)


06
(ISO4401)


no


no
no
no
06


(ISO4401)
25


(ISO7368)


T6, T4
T4, T3
T6, T4
T4, T3


-


–


–


–


–


–


–


–


–


–


–


–


–


12
24
48
110
220


12
24
110
230


8 W
25 W
8 W
25 W


-


10
12
25
30


40


220


40


400


30


35


6


315
350


4 way, spool type
direct solenoid valves


06
(ISO4401)


T6, T4
T4, T3


8 W
25 W


60
70 350


250
315


315


315


315


350


350


3 way, poppet type, 
direct solenoid valves


3 way, poppet type, 
hydraulic operated valve
3 way, poppet type, 


hydraulic operated valve


relief valve
direct screw-in


relief valve
direct modular 
relief valve


DIN cartridge (4)


Notes:
(1) XS6 and XS4 versions differ only for the coil power (see Input Power)
(2) Solenoid temperature class see section �
(3) Max pressure on T port = 110 bar
(4) Optional electrohydraulic venting available on request.
(5)The “X” valves in full stainless steel execution are factory tested by Atos with


mineral oil or pure water in order to avoid the contamination of the end user system.
At the end of each valve model code must be specified the type of fluid to be used
in the valve’s testing: “H” for hydraulic oil or “W” for pure water.


–
–
–


–
–
–


–
–
–


–
–
–


2,5
40 (60 PED)
120 (150 PED)


420
500
400


T class
(2) 


Input
Power


ATEX, IECEx CULUS


12 W
33 W
12 W
33 W


-


T6, T5
T3


T6, T5
T3


-


T6, T5
T3


12 W
33 W


–


–


–


–


–


–


–
–
–


–
–
–


DLAHXS6 
DLAHXS4


DLHPXS


DLPXS


CART-MXS-3
CART-MXS-6


CART AREXS-20


HMPXS-*


LIMMXS-2/*


DHAXS6
DHAXS4


DLAHMXS6
DLAHMXS4


Valve execution (1)


DLAHX6 
DLAHX4


DLHPX


no T6, T4 8 W 220 3153 way, poppet type, 
piloted solenoid valve 12 W(2)DLAPXS6DLAPX6


06
(ISO4401) T6, T4 8 W 403 way, poppet type, 


piloted solenoid valve 12 W–DLAHPXS6DLAHPX6


DLPX


CART-MX-3
CART-MX-6


CART AREX-20


HMPX-*


SC LIX-2531*
LIMMX-2/*


DHAX4


DLAHMX4


X (5) XS


Voltages
DC AC


50/60Hz


1.1 SIL compliance with IEC 61508: 2010
DHAX(S), DLAHX(S) meets the requirements of:
-  SC3 (systematic capability)
-  max SIL 2 (HFT = 0 if the hydraulic system does not
provide the redundancy for the specific safety
function where the component is applied) 


-  max SIL 3 (HFT = 1 if the hydraulic system provides
the redundancy for the specific safety function
where the component is applied)


Ambient temperature:
Valves are provided by HNBR seals, which allow min ambient temperature down to 
-40 °C (max oil viscosity = 380 cSt). The min ambient temperature for valves with /PE
option (FKM seals) is -20°C
Max ambient temperature for valves without solenoids is 70°C.







Valve type solenoid housing
�


DLAHX(S)
DLAHMX(S) AISI 630


AISI 630
–
–
–
–


valve body
�


AISI 316L


AISI 630
AISI 630
AISI 316L
AISI 316L
AISI 316L


internal parts 
for X execution


� + �
seals


HNBR (buna) FKM (viton)


DHAX(S) AISI 630 AISI 316L HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)
HNBR (buna) FKM (viton)
HNBR (buna) FKM (viton)
HNBR (buna) FKM (viton)
HNBR (buna) FKM (viton)


DLAPX(S)
DLPX(S)
CART-*X(S)
HMPX(S)
LIMMX(S)


std


2 MATERIALS SPECIFICATION


3 EX-PROOF SOLENOIDS: MAIN DATA


spring
�


AISI 302


AISI 302


AISI 302


AISI 302


AISI 302
AISI 302


AISI 302


/PE


internal parts 
for XS execution


� + �
Carbon steel


Carbon steel


Carbon steel
Carbon steel
Carbon steel
Carbon steel
Carbon steel


AISI 316L, 
420B, 440C, 430F 


AISI 316L, 420B, 440C, 430F 
AISI 420B


AISI 630
–


AISI 630
AISI 630


HNBR (buna) FKM (viton)
HNBR (buna) FKM (viton)DLHPX(S)


DLAHPX(S) AISI 302
AISI 302


Carbon steel
Carbon steel


AISI 316L, 420B, 440C, 430F 
AISI 420B


AISI 316L, 420B, 630 
AISI 316L, 420B, 630 
AISI 316L, 420B, 630 
AISI 630, AISI 420B


AISI 316L, 420B, 440C, 430F 


SC LIX – AISI 316L HNBR (buna) FKM (viton)AISI 302-


Mineral oils
Hydraulic fluid


HNBR, FKM
FKM
HNBR


DIN 51524


ISO 12922


HL, HLP, HLPD, HVLP, HVLPD
HFDU, HFDR


HFC


Suitable seals type Classification Ref. Standard


Flame resistant without water
Flame resistant with water


MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office


                                                                          HNBR seals (standard) = -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°C
 Seals, recommended fluid temperature           FKM seals (/PE option) = -20°C ÷ +80°C
 Recommended viscosity                                  15÷100 mm2/s - max allowed range 2.8 ÷ 500 mm2/s
 Fluid contamination class                                 ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 mm (b10 _>75 recommended)


 Assembly position / location                             Any position for all valves
 Subplate surface finishing                                Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)
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                                                              CULUS                         OAULX/WP, OAULXS/WP                                         OAKULX/WP, OAKULXS/WP
                       OAX/WP, OAXS/WP                                                    OAKX/WP, OAKXS/WPSolenoid 


code
Multicertification 


                                                                                                                   8W                                                                               25W


Coil insulation                                                                                                                                   Class H
Protection degree                                                                       IP 66/67 According to IEC 144 when correctly coupled with the relevant cable gland PAXMC/M
Duty factor


Mechanical construction


Cable entrance and 
electrical wiring


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007


Metod of protection                                                                                                                             Ex d                              
Temperature class 


Ambient temperature 
          T6 (£ 85°C)                       T4 (£ 135°C)                       T4 (£ 135°C)                      T3 (£ 200°C)
         -40 ÷ +45 °C                      -40 ÷ +70 °C                     -40 ÷ +45 °C                      -40 ÷ +70 °C


Internal terminal board for cable connection 
threaded connection for cable entrance vertical (standard) or Horizontal (option /O) 


Voltage                                                                                                           12DC, 24DC, 48DC (1), 110DC, 125DC (1), 220DC
code                                                                                                                         12AC, 24AC, 110-120AC, 230-240AC


VDC
VAC 50/60 Hz


Notes: (1) 48DC and 125DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid


100%


±10%
±10%


Power 
consumption                                                                                                                  12W                                                                              33W


-40 ÷ +70 °C


CULUS


T5 (£ 100°C)


VALVE TYPE


EXAMPLE OF NAMEPLATE MARKING


Marking according to UL Directive
Notified body and certificate number


CULUS marking


CULUS CERTIFICATION


Multicertification 


Multicertification 


CULUS


DHAX4
DHAXS4
DLAHMX4
DLAHX4


DHAXS6
DLAHX6
DLAHXS6
DLAPXS6


DLAHMXS6
DLAHPXS6
DLAPX6
DLAHPX6


DLAHXS4 
DLAHMXS4 


= Equipment for famable gas and vapours
= Possibility of explosive atmosphere during normal functioning 
= Atmosphere containing flamable gas
= Gas group
= Temperature class of solenoid surface referred to +55°C / +70°C
ambient temperature


Class I 
Division 1
Groups C&D
Groups IIA&IIB
T6/T5


T3 (£ 200°C)T6 (£ 85°C)
-40 ÷ +70 °C-40 ÷ +55 °C


Temperature class 
Ambient temperature 


Flame proof housing classified according to UL 1203 and UL429, CSA 22.2 n°30-1986 and CSA 22.2 n°139-13CULUS
Multicertification 







MULTICERTIFICATION ATEX, IECEx, EAC


EXAMPLE OF NAMEPLATE MARKING


Marking 
according to
ATEX Directive


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Atex notified
body and certifi-
cate number


Marking 
according to
ATEX Directive


EAC notified
body and certifi-
cate number


In the following are resumed the valves marking according to multicertifications for Group II and Group I (mining)
GROUP II, ATEX, marking


GROUP II, IECEx marking


II 2 G   = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
      = Mark of conformity to the applicable European directives


II 2 D   = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22


Ex d   = Explosion-proof equipment
III C     = Suitable for conductive dust (applicable also IIIB and/or IIIA)
IP66/67 = Protection degree
T85/T135 = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
    = Mark of conformity to the 94/9/CE directive and to the techni-


cal norms


Ex d   = Explosion-proof equipment
IIC       = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature classes (Gas)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
Ex tb   = Equipment protection by enclosure”tb”
IIIC      = Suitable for conductive dust (applicable also IIIB and/or IIIA)
T85°C/T135°C = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
IP66/67 = Protection degree


6
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7.1  Hydraulic configuration


7 SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE


Size: 0 = 06


0 2 211 2


1 2
1 0 2


1 0


-071*


Configurations Spools


-075


-063*-061* -061*/A


1/2


-063*/A


01 0 2


ConfigurationsSpools


01 0 2


spool type - direct


Certification type
-     = omit for Multicertification
/UL = CULUS certification


Series number


DHA - / / /63 1/2 M V 24DC ** *X 4 0*


Seals material, see section �:
-     = HNBR 
PE = FKM 


X   = Stainless steel execution
for all parts


XS= Stainless steel execution
for external parts


Temperature class, see section �
4 = T4
6 = T6 (only for XS execution )


Valve configuration, see section 7.1
61, 63, 71, 75
(configurations 63 and 75 are available only with spool type 1/2)


Spool type, see section 7.1


Solenoid threated connection for cable gland:
M = M20x1,5 UNI-4535 (6H/6g) for Multicertification
NPT = 1/2” NPT ANSI/ASME B46.1 (tapered) for /UL


Options:
A= solenoid at side of port B
V = with handweel manual override
O= horizontal cable entrance


Voltage code - see section �


EAC (EurAsian certification) acknowledges the whole ATEX Directive 2014/34/EU. This certification is available only for gas environment (not for dust).
6.1 EAC marking


II 2 G   = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)


    = Mark of conformity to the 94/9/CE directive and to the technical norms


0


1


3


01 0 2
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E135


/ *
Test fluid, only for
X esecution:
H = mineral oil 
W= pure water 







DLAH = direct (10 l/min)
DLAHM = direct (25 l/min)
DLHP = hydraulic operated
DLAHP = solenoid piloted
DLP = hydraulic operated
DLAP = solenoid piloted


8 POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE


3  = three way


Valve configuration, see section 8.1
A = A (B) to T in rest position           C = P to A (B) in rest position


Temperature class (not for DLHP and DLP)
see sect. �
4 = T4 
6 = T6 


Voltage code - see section �


8.1  Hydraulic configuration


DLAPX(S)6-3A DLAPX(S)6-3C DLPX(S)-3A DLPX(S)-3C


Options: (not for DLHP, DLP)
R = solenoid manual reset (not combinable with /V)
V = handweel manual override (not combinable with /R)
O= Horizontal cable entrance
Only for DLAP
D= internal drain
E = external pilot pressure


P T X Y


A


P T X Y


A


P T P T


A A


P T


A


P T


A


P T X


A


P T X


X  = Stainless steel execution for
all parts


XS = Stainless steel execution for
external parts


DLAH - / /A M V 24DC ** *X 6 3*


Solenoid threated connection for cable gland:
M = M20x1,5 UNI-4535 (6H/6g) for Multicertification
NPT = 1/2” NPT ANSI/ASME B46.1 (tapered) for /UL


Series number


Seals material,see section �:
-     = HNBR 
PE = FKM 


Certification type
-     = omit for Multicertification
/UL = CULUS certification


DLAHMX(S)*-3C DLHPX(S)*-3CDLAHMX(S)*-3A*DLAHX(S)*-3A*


Screw-in relief cartridge


9 PRESSURE CONTROL VALVES: MODEL CODE 


9.1  Screw-in type


See note (1):
MX(S)-3 = G1/2
MX(S)-6 = M33x1,5
AREX(S)-20 =M35x1,5


Series
number


Only for PED
* = factory preset regulation to be defined depending to the


customer requirements 
min step: 1bar  -  min pressure setting: 25 bar
(example 280 = 280 bar)


Options
PED = reduced leakages and certified according to 2014/68/UE


Pressure range:
see hydraulic characteristics in table below


(1):  X   = Stainless steel execution for all parts
       XS= Stainless steel execution for external parts


Seals material, 
see section �:
-     = HNBR 
PE = FKM 


Valve model CART  MX(S)-3 CART  MX(S)-6 CART  AREX(S)-20
Max pressure 
setting [bar]


Pressure range 
[bar]


Max flow [l/min]
(1)


(1) The values correspond to the min and max regulation of the valve’s craking pressure.


2,5 2,5 40 60 120 150


/100 /210/50
/350


6÷1002÷50
8÷350 15÷420


25÷50 25÷100
25÷210 25÷350


25÷100 100÷210
210÷350


/100 /210
/350


2÷50 3÷100
15÷350


/50 /100 /210
/350


/100 /210
/315 /400


3÷50 5÷100 6÷210
8÷315 10÷400


8÷210
/420


7÷210
/420


15÷420


CART  MX(S)-3 /PED
/50
/210


/100
/350


CART  MX(S)-6 /PED CART  AREX(S)-20 /PED
/100 /210
/315 /400


25÷100 100÷210
210÷315 315÷400


Hydraulic characteristics


/50


CART / / / /350MX-3 *****


P T


B


P T


A


X X


DLAHX(S)*-3C* DLHPX(S)*-3A


P T X P T X


A A A


DLAHPX(S)-3A DLAHPX(S)-3C


/ / *
Test fluid, only for
X esecution:
H = mineral oil 
W= pure water 


/ *
Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 







9.5  Hydraulic configuration


CART-*X(S)
LIMMX(S)-2/*


SC LIX-2531*


P T


P1 A1 T1


P A T


B1


B


A


B


Y


F


X


P1 A1 T1B1


P A TB


P1 A1 T1


P A T


B1


B


HMPX(S)-013/* HMPX(S)-014/*HMPX(S)-011/*


Cover according to
ISO 7368


Pressure range
 50 =   6 ÷ 50 bar
100=   8 ÷ 100 bar Size: 2  =  25


9.3 Control cover


X     = Stainless steel execution for all parts
XS   = Stainless steel execution for external


parts


Cartridge 
according to ISO 7368


Spring cracking pressure
1 = 0,3           bar
2 = 1,2           barArea ratio 1÷1


9.4 Standard cartridge valve to be coupled with LIMMX(S) cover


X= Stainless steel execution for all
parts


Note: for LIMMXS cover, the standard SCLI-25* cartridge can be used


Size 25


Series
number


Seals material, 
see section �:
-     = HNBR 
PE = FKM 


     
210= 10 ÷ 210 bar
350= 15 ÷ 350 bar


3 = 3  bar       
6 = 6  bar


LIMM - / /2X ***350


Series
number


Seals material, 
see section �:
-     = HNBR 
PE = FKM 


SC LI - / /25 31X ***2


Modular pressure relief
valve ISO 4401 size 06


Pressure range for HMP:
50    =50bar
100  =100 bar


Configuration, see section 9.5
011        013        014


9.2 Modular type


Series
number


X     = Stainless steel execution for all parts
XS   = Stainless steel execution for external


parts


Seals material, 
see section �:
-     = HNBR 
PE = FKM 


210  =210 bar
350 =350 bar


HMP - / /011X ***350


E135


/ *
Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 


/ *
Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 


/ *
Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 







10 CABLE GLANDS AND WIRING 


Wiring specifications
Power supply: section of coil connection wires = 2,5 mm2 


Grounding: section of internal ground wire = 2,5 mm2 


The additional equipotential grounding can be also performed by
the user on the external facility provided on the solenoid case.
Section of external ground wire = 4 mm2


10.1 Cable glands - only for Multicertification
Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech. table K600


For Multicertification


1   =  Coil
2   =  GND
3   =  Coil


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


10.2 Ex proof solenoid wiring


Standard version Option /O 


CH 3
n°4 M4x20
locking torque 4Nm


�


�


�  cover with threaded connection for vertical cable gland fitting
�  cover with threaded connection for horizontal cable gland fitting
�  terminal board for cables wiring
�  screw terminal for additional equipotential grounding 
�  standard manual override


Multicertification CULUS certification


�


�


�


�


�


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature
45 °C T6 
85 °C not prescribed
70 °C T4 
135 °C 90 °C


Power supply: section of coil connection wires = 2,5 mm2 


Grounding:      section of internal ground wire = 2,5 mm2 


                                                  section of external ground wire = 4 mm2


1   =  Coil +
2   =  GND
3   =  Coil -


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


Standard version Option /O 


CH 3
M4 
locking torque 4Nm


�


�


�  cover with threaded connection for vertical cable gland fitting
�  cover with threaded connection for horizontal cable gland fitting
�  terminal board for cables wiring
�  standard manual override


�


�


�


�


Cable Specification:
Power supply and transducer cables have to comply with following
characteristics
•  Suitable for use in Class I Division 1, Gas Groups C
•  Armored Marine Shipboard Cable which meets UL 1309
•   Tinned Stranded Copper Conductors
•   Bronze braided armor
•   Overall impervious sheath over the armor
Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V
min, 15A min.  3C 2,5 mm2 (14 AWG) having a suitable service
temperature range of at least -25°C to +110°C (“/BT” Models
require a temperature range from -40°C to +110°C)
For Class I wiring the 3C 1,5 mm2 AWG 16 cable size is admitted
only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.
Note: a Loctite sealant type 545, should be used on the cable
gland entry threads


10.3 Cable temperature


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature
55 °C T6 
85 °C 100 °C
70 °C T5 
100 °C 100 °C


The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.


For cULus


(2) = alternative GND screw terminal 
        connected to solenoid housing







11 Q/Dp DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)


12 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)
The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHAX(S) valves the curves refer to
application with symmetrical flow through the valve (i.e. P � A and B � T). In case of asymmetric flow the operating limits must be reduced.
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     P � A            A � T
    (P � B)          (B �T)


 DLAHX(S)-3A               C                   B
 DLAHX(S)-3C               B                    A
 DLAHMX(S)-3A            F                    E
 DLAHMX(S)-3C            E                    D


Flow direction


Valve type


DLAHX(S) DLAHMX(S)


DLAPX(S)
  0                                  B        B        B        B        A
  1, 1/2                           A        A        A        A
  3                                  A        A        B        B
  6                                  A        A        B        A
  7                                  A        A        A        B


DHAX(S)


DHAX(S)
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Flow rate [l/min]


A


B


Flow direction


Spool type
P�A  P�B  A�T  B�T  P�T


Flow rate [l/min]


Flow rate [l/min]


Flow rate [l/min] Piloting pressure [bar]


minimum 
piloting pressure


DLAHX(S)4


DLAHMX(S)6 DLAPX(S)6 and DLPX(S)


Flow rate [l/min]


In
let
 p
re
ss
ur
e 
[b
ar
]


In
let
 p
re
ss
ur
e 
[b
ar
]


In
let
 p
re
ss
ur
e 
[b
ar
]


In
let
 p
re
ss
ur
e 
[b
ar
]


DHAX(S)6


A = Spools 0,1          B = Spools 1/2, 3, 6, 7


12.2 Piloting pressure for DLAHPX(S) and DLHPX(S) max piloting pressure = 315 bar; min piloting pressure = 90 bar
for DLAPX(S) and DLPX(S) max piloting pressure = 315 bar; min piloting pressure = see above diagram
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CB


DHAX(S)4


DHAX4       A = Spools 0,1     B = Spools 1/2, 3, 6, 7
DHAXS4    C = Spools 0,1     D = Spools 1/2, 3, 6, 7


12.1  Internal leakages for DLAHX(S), DLAHMX(S), DLAHPX(S), DLHPX(S), DLAPX(S) and DLPX(S): less than 5 drops/min (0,36 cm3/min) at max pressure.


A D
B A


CA B


A B


CD


A D
C


B C
B


B
A


D
C


E


E


DLAHX4        A = Spool 3C        B = Spool 3A
DLAHXS4     C = Spools 3C, 3A


DLAHMX4     A = Spool 3C        B = Spool 3A
DLAHMXS4  C = Spool 3A        D = Spool 3C
DLAHMXS6  E = Spool 3A, 3C


DLAHX6        A = Spool 3A        B = Spool 3C
DLAHXS6     C = Spool 3A        D = Spool 3C
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Flow [l/min]


PERMITTED WORKING RANGES of screw-in cartridge valves with PED option (shared area)


CART  MX(S)-3 **/PED


Re
gu


lat
ed


 p
re
ss
ur
e 
[b
ar
]


Flow [l/min]


Re
gu


lat
ed


 p
re
ss
ur
e 
[b
ar
]


Flow [l/min]


CART  MX(S)-6 **/PED


CART  MX(S)-3 **/PED
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CART  AREX(S)-20 **/PED
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Flow [l/min]


CART  AREX(S)-20 **/PED


HMPX(S)-*
Min. regulated pressure
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13 REGULATED PRESSURE VERSUS FLOW DIAGRAM of screw-in cartridge valves (based on mineral oil ISO VG 46 at 50°C)


14


14.1 Regulated pressure for modular valves


CART  MX(S)-3 CART  MX(S)-6 CART  AREX(S)-20
Min. regulated pressure Min. regulated pressure


E135







15 INSTALLATION DIMENSIONS OF DHAX(S) [mm]


DHAX(S)**-06* DHAX(S)**-06*/V


DHAX(S)**-07* DHAX(S)**-07*/V


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT


Mass: 2,9 kg Mass: 3 kg


Mass: 4,6 kg Mass: 4,8 kg


16 INSTALLATION DIMENSIONS OF DLAHX(S) AND DLAHMX(S) [mm]


DLAHX(S)*-3A/M/V


DLAHMX(S)*-3A/M/R


DLAHX(S)*-3C/M


DLAHMX(S)*-3C/M


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).
P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT


Mass: 3 kg


Mass: 3,8 kg


Mass: 2,9 kg


Mass: 2,9 kg


horizontal cable entrance option /O


horizontal cable entrance option /O
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18 INSTALLATION DIMENSIONS OF DLAPX(S) AND DLPX(S) [mm]


DLAPX(S)6-3A/M
DLAPX(S)6-3C/M (dotted line)


DLPX(S)-3C


Mass: 5 kg


Mounting surface DLAPX(S)6 and DLPX(S)
not ISO standard
Fastening bolts: 
4 socket head screws M10x70-A4-70
Tightening torque = 40 Nm
Seals: 3 OR 3081; 2 OR 108
Ports P,A,T: Ø = 16 mm (max)
Ports X, Y: Ø = 7 mm (max)


option /O


A


PT


DLPX(S)-3A


option /V
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= =
70


22
88


66


25 50105
180


= =
70


22
88


85 25105
215


= =
70


66
15
3


87
66


15
3


87


66
18
1


11
5


125


17 INSTALLATION DIMENSIONS OF DLHPX(S) AND DLAHPX(S) [mm]


Mass: 5 kg


50


31
.75


0.7
5


40.5
30.2


ø5.5
21.5


12.7


5.
1


15
.5


25
.9


3122


3.5 17.566
109


22 3.517.5 66
109


22


75


25


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x75-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A     = USE PORT
B      = not present
T      = TANK PORT
X      = PILOT PORT


109.3 66 22109.36617.5


45


45


11
8.
5 13
7


E135


DLHPX(S)-3A DLHPX(S)-3C


DLAHPX(S)-3A DLAHPX(S)-3C


3.5
192.8 200.8


14
9 
(c
UL


us
)


16
5 
(c
UL


us
)


16
5 
(c
UL


us
)







09/17


20 INSTALLATION DIMENSIONS OF MODULAR AND CARTRIDGE VALVES


HMPX(S)-011/* LIMMX(S)-2/*


Mass: 1,4 kg


Recess dimensions 
for SC LIX-25


Mass: 2,2 kg


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: M5x**-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max)


HMPX(S)-013/*


HMPX(S)-014/*


Mass: 1,2 kg


Mass: 1,2 kg


Cover interface 
dimensions for LIMMX(S)-2


60 Nm


55 Nm
140 Nm


19 INSTALLATION DIMENSIONS OF SCREW IN PRESSURE RELIEF VALVES [mm]


CART  MX(S)-6/*CART  MX(S)-3/* CART  AREX(S)-20


dotted line only 
for option /PED


dotted line only 
for option /PED


dotted line only 
for option /PED


42
.5


ø26


Note: for cavity dimensions see table C010 section 11


20 43


ø26


20
70


51


ø38.2


79
.3


20








11


see 
diagram
at section 
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Stainless steel valves for corrosive environments & water base fluids
ex-proof solenoid valves, Multicertification ATEX, IECEx, EAC or CULUS certification
UL certified valves are obsolete components - availability on request


Table E135obs/E


E135obs


B P A B A


A B


DLAHMX(S)4-3A/M/R


DHAX(S)4-0711/M


DLAHX(S)6-3A/M/V


�


� �


� � �


�


	


� � � �


� � � �


�  Ex-proof solenoid
�  Valve body
�  Solenoid plunger
�  Spool  / poppet
�  Spring
�  Manual override pin
�  Cable entrance
�  Handwheel manual override
�  Manual reset


New line of directional solenoid valves and
pressure relief valves in stainless steel
execution for corrosive environments.
Ex-proof Stainless steel solenoids �, with
ATEX, IECEx, EAC Multicertification or
CULUS North American certification, for
hazardous areas - see section 5, 6.


Two executions are available:
•X   stainless steel for external and internal


parts, to withstand extreme and
corrosive environmental conditions,
and to ensure full compatibility also
with water base and special fluids.


•XSstainless steel for external parts to
withstand extreme and corrosive
environmental conditions. 


      Internal components are derived from
standard valves.


Directional valves are available in two
basic versions: poppet type, 3-way leak
free (suitable for accumulator systems) or
spool type, 4-way on-off valves.


DHAX(S) and DLAHX(S) valves are SIL
compliance with IEC 61508 (TÜV certified)
- see section 1.1


1 STAINLESS STEEL VALVES: MAIN DATA


Description
ISO 
size T class (1) 


Input
Power


Max flow
l/min


Dp 
(at max flow)


bar


Max 
pressure
bar (3)


3 way, poppet type, 
direct solenoid valves


06
(ISO4401)


06
(ISO4401)


06
(ISO4401)


no


no
no
no


06
(ISO4401)


25
(ISO7368)


T6, T4
T4, T3
T6, T4
T4, T3


-


–


–


–


–


–


–


–


–


–


–


–


–


12


24


48


110


220


12


24


110


230


8 W
25 W
8 W
25 W


-


10
12


25
30


40


220


40


400


30


35


6


315
350


4 way, spool type
direct solenoid valves


06
(ISO4401)


T6, T4
T4, T3


8 W
25 W


60
70


350


250
315


315


315


315


350


350


3 way, poppet type, 
direct solenoid valves


3 way, poppet type, 
hydraulic operated valve


3 way, poppet type, 
hydraulic operated valve


relief valve
direct screw-in


relief valve
direct modular 


relief valve
DIN cartridge (4)


Notes:
(1) XS6 and XS4 versions differ only for the coil power (see Input Power) - For ATEX,


IECEx, EAC multicertification the temperature class T6, T4, T3 is related to the max
ambient temperature, from which results the max solenoid surface temperature
allowed in the application (see section 3). The reference ambient temperature is
-40÷+40°C (+45°C for X*6), for higher ambient temperature (-40÷+70 °C) the
temperature class has to be degraded. For CULUS certification the temperature class
is related to the coil power 12W or 33 W
Special execution for ambient temperature -60°C (option /BBT) available on request


(2) For CULUS certification the temperature class corresponding to the coil power 12W
is not reported in the nameplate marking. For coil power 33W the temperature
class is T4.


(3) Max pressure on T port = 110 bar
(4) Optional electrohydraulic venting available on request.
(5)The “X” valves in full stainless steel execution are factory tested by Atos with


mineral oil or pure water in order to avoid the contamination of the end user system.
At the end of each valve model code must be specified the type of fluid to be used
in the valve’s testing: “H” for hydraulic oil or “W” for pure water.


–
–
–


–
–
–


–
–
–


–
–
–


2,5
40 (60 PED)
120 (150 PED)


420
500
400


T class
(1) 


Input
Power


ATEX, IECEx CULUS


12 W
33 W


12 W
33 W


-


(2)
T4
(2)
T4


-


(2)
T4


12 W
33 W


–


–


–


–


–


–


–
–
–


–
–
–


DLAHXS6 
DLAHXS4


DLHPXS


DLPXS


CART-MXS-3
CART-MXS-6


CART AREXS-20


HMPXS-*


LIMMXS-2/*


DHAXS6
DHAXS4


DLAHMXS6
DLAHMXS4


Valve execution (1)


DLAHX6 
DLAHX4


DLHPX


no T6, T4 8 W 220 3153 way, poppet type, 
piloted solenoid valve 12 W(2)DLAPXS6DLAPX6


06
(ISO4401) T6, T4 8 W 403 way, poppet type, 


piloted solenoid valve 12 W–DLAHPXS6DLAHPX6


DLPX


CART-MX-3
CART-MX-6


CART AREX-20


HMPX-*


SC LIX-2531*
LIMMX-2/*


DHAX4


DLAHMX4


X (5) XS


Voltages
DC AC


50/60Hz


1.1 SIL compliance with IEC 61508: 2010
DHAX(S), DLAHX(S) meets the requirements of:
- SC3 (systematic capability)
- max SIL 2 (HFT = 0 if the hydraulic system does
not provide the redundancy for the specific safety
function where the component is applied)


- max SIL 3 (HFT = 1 if the hydraulic system
provides the redundancy for the specific safety
function where the component is applied)


   Ambient temperature:
   Valves are provided by HNBR seals, which allow
min ambient temperature down to -40 °C (max oil
viscosity = 380 cSt). The min ambient temperature
for valves with /PE option (FKM seals) is -20°C


    Max ambient temperature for valves without
solenoids is 70°C.







Valve type
solenoid housing


�


DLAHX(S)
DLAHMX(S)


AISI 630


AISI 630


–


–


–


–


valve body
�


AISI 316L


AISI 630


AISI 630


AISI 316L


AISI 316L


AISI 316L


internal parts 
for X execution


� + �
seals


HNBR (buna) FKM (viton)


DHAX(S) AISI 630 AISI 316L HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)


DLAPX(S)


DLPX(S)


CART-*X(S)


HMPX(S)


LIMMX(S)


std


2 MATERIALS SPECIFICATION


3 EX-PROOF SOLENOIDS: MAIN DATA


spring
�


AISI 302


AISI 302


AISI 302


AISI 302


AISI 302


AISI 302


AISI 302


/PE


internal parts 
for XS execution


� + �
Carbon steel


Carbon steel


Carbon steel


Carbon steel


Carbon steel


Carbon steel


Carbon steel


AISI 316L, 
420B, 440C, 430F 


AISI 316L, 420B, 440C, 430F 


AISI 420B


AISI 630


–


AISI 630


AISI 630


HNBR (buna) FKM (viton)


HNBR (buna) FKM (viton)DLHPX(S)


DLAHPX(S) AISI 302


AISI 302


Carbon steel


Carbon steel


AISI 316L, 420B, 440C, 430F 


AISI 420B


AISI 316L, 420B, 630 


AISI 316L, 420B, 630 


AISI 316L, 420B, 630 


AISI 630, AISI 420B


AISI 316L, 420B, 440C, 430F 


SC LIX – AISI 316L HNBR (buna) FKM (viton)AISI 302-


Mineral oils


Hydraulic fluid


HNBR, FKM


FKM


HNBR


DIN 51524


ISO 12922


HL, HLP, HLPD, HVLP, HVLPD


HFDU, HFDR


HFC


Suitable seals type Classification Ref. Standard


Flame resistant without water


Flame resistant with water


MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office


                                                                          HNBR seals (standard) = -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°CSeals, recommended fluid temperature
          FKM seals (/PE option) = -20°C ÷ +80°C


 Recommended viscosity 15÷100 mm2/s - max allowed range 2.8 ÷ 500 mm2/s


 Fluid contamination class ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 mm (b10 _>75 recommended)


 Assembly position / location Any position for all valves


 Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


4


5


        CULUS  OAULX/WP, OAULXS/WP OAKULX/WP, OAKULXS/WP


OAX/WP, OAXS/WP OAKX/WP, OAKXS/WPSolenoid 
code


Multicertification 


                                       8W 25W


Coil insulation Class H


Protection degree IP 66/67 According to IEC 144 when correctly coupled with the relevant cable gland PAXMC/M


Duty factor


Mechanical construction


Cable entrance and 
electrical wiring


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007


Metod of protection Ex d


Temperature class 
(surface temperature)


          T6 (£ 85°C) T4 (£ 135°C) T4 (£ 135°C) T3 (£ 200°C)


Ambient temperature 
-40 ÷ +45 °C -40 ÷ +70 °C -40 ÷ +40 °C -40 ÷ +70 °C


Internal terminal board for cable connection 
threaded connection for cable entrance vertical (standard) or Horizontal (option /O) 


Voltage                       12DC, 24DC, 48DC (1), 110DC, 220DC
code                                12AC, 24AC, 110-120AC, 230-240AC


VDC


VAC 50/60 Hz


Notes: (1) 48DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid


100%


±10%


±10%


Power 
consumption                               12W 33W


-40 ÷ +70 °C


                     T4 (£ 135°C)


CULUS


Not applicable


VALVE TYPE


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to UL Directive


Class I = Equipment for famable gas and vapours
Division 1         = Possibility of explosive atmosphere during normal functioning 
Groups C&D     = Gas group (according to UL 1002)
Groups IIA&IIB = Gas group (according to NEC 505-7)
T4 = Temperature class of solenoid surface referred to +70°C


ambient temperature


CULUS marking


CULUS CERTIFICATION


Multicertification 


CULUS


Multicertification 


CULUS


Multicertification 


DHAX4
DHAXS4
DLAHMX4
DLAHX4


DHAXS6
DLAHX6
DLAHXS6
DLAPXS6


DLAHMXS6
DLAHPXS6
DLAPX6
DLAHPX6


DLAHXS4 
DLAHMXS4 







MULTICERTIFICATION ATEX, IECEx, EAC


EXAMPLE OF NAMEPLATE MARKING


Marking 
according to
ATEX Directive


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Atex notified
body and certifi-
cate number


Marking 
according to
ATEX Directive


EAC notified
body and certifi-
cate number


In the following are resumed the valves marking according to multicertifications for Group II and Group I (mining)


GROUP II, ATEX, marking


GROUP II, IECEx marking


II 2 G   = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
      = Mark of conformity to the applicable European directives


II 2 D   = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22


Ex d   = Explosion-proof equipment
III C     = Suitable for conductive dust (applicable also IIIB and/or IIIA)
IP66/67 = Protection degree
T85/T135 = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
    = Mark of conformity to the 94/9/CE directive and to the techni-


cal norms


Ex d   = Explosion-proof equipment
IIC       = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature classes (Gas)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
Ex tb   = Equipment protection by enclosure”tb”
IIIC      = Suitable for conductive dust (applicable also IIIB and/or IIIA)
T85°C/T135°C = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
IP66/67 = Protection degree


6


7


7.1  Hydraulic configuration


7 SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE


Size: 0 = 06


0 2 211 2


1 2
1 0 2


1 0


-071*


Configurations Spools


-075


-063*-061* -061*/A


1/2


-063*/A


01 0 2


ConfigurationsSpools


01 0 2


spool type - direct


Certification type
-     = omit for Multicertification
/UL = CULUS with 1 m cables lenght, factory wired


Series number


DHA - / / /63 1/2 M V 24DC ** *X 4 0*


Seals material, see section 4:
-     = HNBR 
PE = FKM


X   = Stainless steel execution
for all parts


XS= Stainless steel execution
for external parts


Temperature class, see section 1
4 = T4
6 = T6 (only for XS execution )


Valve configuration, see section 7.1
61, 63, 71, 75
(configurations 63 and 75 are available only with spool type 1/2)


Spool type, see section 4.2


Solenoid threated connection for cable gland:
M = M20x1,5 UNI-4535 (6H/6g) for Multicertification
NPT = 1/2” NPT ANSI B2.1 (tapered) for /UL


Options:
A= solenoid at side of port B
V = with handweel manual override
O= horizontal cable entrance


Voltage code - see section 3


EAC (EurAsian certification) acknowledges the whole ATEX Directive 94/9/EC. This certification is available only for gas environment (not for dust).
6.1 EAC marking


II 2 G   = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)


    = Mark of conformity to the 94/9/CE directive and to the technical norms


0


1


3


01 0 2


6


E135obs


/ *
Test fluid, only for
X esecution:
H = mineral oil 
W= pure water 







DLAH = direct (10 l/min)
DLAHM = direct (25 l/min)
DLHP = hydraulic operated
DLAHP = solenoid piloted
DLP = hydraulic operated
DLAP = solenoid piloted


8 POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE


3  = three way


Valve configuration, see section 8.1
A = A (B) to T in rest position       C = P to A (B) in rest position


Temperature class (not for DLHP and DLP)
see sect. 1
4 = T4 
6 = T6 


Voltage code - see section 3


8.1  Hydraulic configuration


DLAPX(S)6-3A DLAPX(S)6-3C DLPX(S)-3A DLPX(S)-3C


Options: (not for DLHP, DLP)
R = solenoid manual reset (not combinable with /V)
V = handweel manual override (not combinable with /R)
O= Horizontal cable entrance
Only for DLAP
D= internal drain
E = external pilot pressure


P T X Y


A


P T X Y


A


P T P T


A A


P T


A


P T


A


P T X


A


P T X


X  = Stainless steel execution for
all parts


XS = Stainless steel execution for
external parts


DLAH - / /A M V 24DC ** *X 6 3*


Solenoid threated connection for cable gland:
M = M20x1,5 UNI-4535 (6H/6g) for Multicertification
NPT = 1/2” NPT ANSI B2.1 (tapered) for /UL


Series number


Seals material,see section 4:
- = HNBR
PE = FKM


Certification type
- = omit for Multicertification
/UL= CULUS with 1 m cables lenght, factory wired


DLAHMX(S)*-3C DLHPX(S)*-3ADLAHMX(S)*-3A*DLAHX(S)*-3A*


Screw-in relief cartridge


9 PRESSURE CONTROL VALVES: MODEL CODE 


9.1  Screw-in type


See note (1):
MX(S)-3 = G1/2
MX(S)-6 = M33x1,5
AREX(S)-20 =M35x1,5


Series
number


Only for PED
* = factory preset regulation to be defined depending to the


customer requirements
min step: 1bar  -  min pressure setting: 25 bar
(example 280 = 280 bar)


Options
PED = reduced leakages and certified according to 2014/68/UE


Pressure range:
see hydraulic characteristics in table below


(1):  X   = Stainless steel execution for all parts
       XS= Stainless steel execution for external parts


Seals material, 
see section 4:
- = HNBR 
PE = FKM


Valve model CART  MX(S)-3 CART  MX(S)-6 CART  AREX(S)-20


Max pressure 
setting [bar]


Pressure range 
[bar]


Max flow [l/min]


(1)


(1) The values correspond to the min and max regulation of the valve’s craking pressure.


2,5 2,5 40 60 120 150


/100 /210/50


/350


6÷1002÷50


8÷350 15÷420


25÷50 25÷100


25÷210 25÷350


25÷100 100÷210


210÷350


/100 /210


/350


2÷50 3÷100


15÷350


/50 /100 /210


/350


/100 /210


/315 /400


3÷50 5÷100 6÷210


8÷315 10÷400


8÷210


/420


7÷210


/420


15÷420


CART  MX(S)-3 /PED


/50


/210


/100


/350


CART  MX(S)-6 /PED CART  AREX(S)-20 /PED


/100 /210


/315 /400


25÷100 100÷210


210÷315 315÷400


Hydraulic characteristics


/50


CART / / / /350MX-3 *****


P T


B


P T


A


X X


DLAHX(S)*-3C* DLHPX(S)*-3C


P T X P T X


A A A


DLAHPX(S)-3A DLAHPX(S)-3C


/ / *
Test fluid, only for
X esecution:
H = mineral oil 
W= pure water 


/ *


Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 







9.5  Hydraulic configuration


CART-*X(S)
LIMMX(S)-2/*


SC LIX-2531*


P T


P1 A1 T1


P A T


B1


B


A


B


Y


F


X


P1 A1 T1B1


P A TB


P1 A1 T1


P A T


B1


B


HMPX(S)-013/* HMPX(S)-014/*HMPX(S)-011/*


Cover according to
ISO 7368


Pressure range
 50 =   6 ÷ 50 bar
100=   8 ÷ 100 bar Size: 2  =  25


9.3 Control cover


X     = Stainless steel execution for all parts
XS   = Stainless steel execution for external


parts


Cartridge 
according to ISO 7368


Spring cracking pressure
1 = 0,3           bar
2 = 1,2           barArea ratio 1÷1


9.4 Standard cartridge valve to be coupled with LIMMX(S) cover


X= Stainless steel execution for all
parts


Note: for LIMMXS cover, the standard SCLI-25* cartridge can be used


Size 25


Series
number


Seals material, 
see section 4:
- = HNBR 
PE = FKM 


210= 10 ÷ 210 bar
350= 15 ÷ 350 bar


3 = 3  bar       
6 = 6  bar


LIMM - / /2X ***350


Series
number


Seals material, 
see section 4:
- = HNBR 
PE = FKM


SC LI - / /25 31X ***2


Modular pressure relief
valve ISO 4401 size 06


Pressure range for HMP:
50    =50bar
100  =100 bar


Configuration, see section 9.5
011        013        014


9.2 Modular type


Series
number


X     = Stainless steel execution for all parts
XS   = Stainless steel execution for external


parts


Seals material, 
see section 4:
- = HNBR 
PE = FKM


210  =210 bar
350 =350 bar


HMP - / /011X ***350


Coil


GND


Coil


AC


white


green


black


DC


red


green


black


E135obs


10 CABLE GLANDS AND WIRING 


10.3 Wiring specifications


Power supply: section of coil connection wires = 2,5 mm2 for Multicertification        1,2 mm2 for CULUS certification


Grounding:  section of internal ground wire = 2,5 mm2 for Multicertification        1,2 mm2 for CULUS certification


Only for Multicertification the additional equipotential grounding can be also performed by the user on the external facility provided on the solenoid
case. Section of external ground wire = 4 mm2


For Multicertification the cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the
first supply of the products.


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature


45 °C


70 °C


T6


T4


85 °C


135 °C


not prescribed


90 °C


10.1 Cable glands - only for Multicertification


Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech. table K600


10.2 Terminal board and solenoid wiring


1   =  Coil
2   =  GND
3   =  Coil


Solenoid wiring CULUS certificationTerminal board for Multicertification


=  +


= -


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


Wire AVLV2 UL Listed
AWG16, 120° /300 V


/ *


Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 


/ *


Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 


/ *


Test fluid, only
for X esecution:
H = mineral oil 
W= pure water 







11 Q/Dp DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)


12 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHAX(S) valves the curves refer to
application with symmetrical flow through the valve (i.e. P � A and B � T). In case of asymmetric flow the operating limits must be reduced.


Flow rate [l/min] Flow rate [l/min]
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     P � A    A � T
    (P � B)          (B �T)


 DLAHX(S)-3A C B


 DLAHX(S)-3C B A


 DLAHMX(S)-3A            F E


 DLAHMX(S)-3C            E D


Flow direction


Valve type


DLAHX(S) DLAHMX(S)


DLAPX(S)


  0 B        B        B        B        A


  1, 1/2 A        A        A        A


  3 A        A        B        B


  6 A        A        B        A


  7 A        A        A        B


DHAX(S)


DHAX(S)
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Flow rate [l/min]


A


B


Flow direction


Spool type
P�A  P�B  A�T  B�T  P�T


Flow rate [l/min]


Flow rate [l/min]


Flow rate [l/min] Piloting pressure [bar]


minimum 
piloting pressure


DLAHX(S)4


DLAHMX(S)6 DLAPX(S)6 and DLPX(S)
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DHAX(S)6


A = Spools 0,1          B = Spools 1/2, 3, 6, 7


12.2 Piloting pressure for DLAHPX(S) and DLHPX(S) max piloting pressure = 315 bar; min piloting pressure = 90 bar
for DLAPX(S) and DLPX(S) max piloting pressure = 315 bar; min piloting pressure = see above diagram
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CB


DHAX(S)4


DHAX4       A = Spools 0,1     B = Spools 1/2, 3, 6, 7
DHAXS4    C = Spools 0,1     D = Spools 1/2, 3, 6, 7


12.1  Internal leakages for DLAHX(S), DLAHMX(S), DLAHPX(S), DLHPX(S), DLAPX(S) and DLPX(S): less than 5 drops/min (0,36 cm3/min) at max pressure.


A D
B A


CA B


A B


CD


A D
C


B C
B


B
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D
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E


DLAHX4        A = Spool 3C        B = Spool 3A
DLAHXS4     C = Spools 3C, 3A


DLAHMX4     A = Spool 3C        B = Spool 3A
DLAHMXS4  C = Spool 3A        D = Spool 3C
DLAHMXS6  E = Spool 3A, 3C


DLAHX6        A = Spool 3A        B = Spool 3C
DLAHXS6     C = Spool 3A        D = Spool 3C
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Flow [l/min]


PERMITTED WORKING RANGES of screw-in cartridge valves with PED option (shared area)


CART  MX(S)-3 **/PED
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CART  MX(S)-6 **/PED


CART  MX(S)-3 **/PED
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CART  AREX(S)-20 **/PED
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Flow [l/min]


CART  AREX(S)-20 **/PED


HMPX(S)-*
Min. regulated pressure
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13 REGULATED PRESSURE VERSUS FLOW DIAGRAM of screw-in cartridge valves (based on mineral oil ISO VG 46 at 50°C)


14


14.1 Regulated pressure for modular valves


CART  MX(S)-3 CART  MX(S)-6 CART  AREX(S)-20


Min. regulated pressure Min. regulated pressure


E135obs







15 INSTALLATION DIMENSIONS OF DHAX(S) [mm]


DHAX(S)**-06* DHAX(S)**-06*/V


DHAX(S)**-07* DHAX(S)**-07*/V


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT


Mass: 2,9 kg Mass: 3 kg


Mass: 4,6 kg Mass: 4,8 kg


16 INSTALLATION DIMENSIONS OF DLAHX(S) AND DLAHMX(S) [mm]


DLAHX(S)*-3A/M/V


DLAHMX(S)*-3A/M/R


DLAHX(S)*-3C/M


DLAHMX(S)*-3C/M


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT


Mass: 3 kg


Mass: 3,8 kg


Mass: 2,9 kg


Mass: 2,9 kg


horizontal cable entrance option /O


horizontal cable entrance option /O


� Factory wired cables for UL certification (see section 10 for solenoid wiring)


� Factory wired cables for UL certification (see section 10 for solenoid wiring)
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18 INSTALLATION DIMENSIONS OF DLAPX(S) AND DLPX(S) [mm]


DLAPX(S)6-3A/M
DLAPX(S)6-3C/M (dotted line)


DLPX(S)-3C


Mass: 5 kg


Mounting surface DLAPX(S)6 and DLPX(S)
not ISO standard
Fastening bolts: 
4 socket head screws M10x70-A4-70
Tightening torque = 40 Nm
Seals: 3 OR 3081; 2 OR 108
Ports P,A,T: Ø = 16 mm (max)
Ports X, Y: Ø = 7 mm (max)


option /O


A


PT


DLPX(S)-3A


option /V
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=


=
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17 INSTALLATION DIMENSIONS OF DLHPX(S) AND DLAHPX(S) [mm]


Mass: 5 kg
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ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x75-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P    = PRESSURE PORT
A     = USE PORT
B      = not present
T      = TANK PORT
X      = PILOT PORT


109.3 66 22109.36617.5


45


45
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13
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E135obs


DLHPX(S)-3A DLHPX(S)-3C


DLAHPX(S)-3A DLAHPX(S)-3C


� Factory wired cables for UL certification (see section 10 for solenoid wiring)


� Factory wired cables for UL certification (see section 10 for solenoid wiring)


3.5


192.8 200.8
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20 INSTALLATION DIMENSIONS OF MODULAR AND CARTRIDGE VALVES


HMPX(S)-011/* LIMMX(S)-2/*


Mass: 1,4 kg


Recess dimensions 
for SC LIX-25


Mass: 2,2 kg


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: M5x**-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max)


HMPX(S)-013/*


HMPX(S)-014/*


Mass: 1,2 kg


Mass: 1,2 kg


Cover interface 
dimensions for LIMMX(S)-2


60 Nm


55 Nm
140 Nm


19 INSTALLATION DIMENSIONS OF SCREW IN PRESSURE RELIEF VALVES [mm]


CART  MX(S)-6/*CART  MX(S)-3/* CART  AREX(S)-20


dotted line only 
for option /PED


dotted line only 
for option /PED


dotted line only 
for option /PED


42
.5


ø26


Note: for cavity dimensions see table C010 section 11
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Ex-proof proportional valves
multicertification ATEX, IECEx, EAC


Table F600-5/E


F600


DLHZA-T-040


�  valve body
�  ex-proof solenoid
�  ex-proof transducer (only for proportional -T valves)
�  threaded connections for cable clamp or conduit pipe


Note: 
For ex-proof ON-OFF valves without
integral digital drivers, see table E120


Proportional valves equipped with
explosion-proof solenoids available with
following multicertifications:
Multicertifications for solenoids group II for
surface plants with gas, vapours and dust
environment
• ATEX 94/9/EC


Ex II 2G Ex d IIC T4/T3 Gb
Ex II 2D Ex tb IIIC T135°C/T200°C Db


• IECEx worldwide recognized certification
Ex d IIC T4/T3 Gb
Ex tb IIIC T135°C/T200°C Db


• EAC EurAsian Certification
Ex II 2G Exd IIC T4/T3 


Multicertifications for solenoids group I for
surface, tunnels or mining plants
• ATEX 94/9/EC: Ex I M2 Ex d I Mb
• IECEx: I M2 Ex d I Mb 
The solenoid case is designed to contain the
possible explosion which could be caused
by the presence of the gas mixture inside
the housing, thus avoiding dangerous
propagation in the external environment.
They are also designed to limit the external
temperature according to the certified class
to avoid the self ignition of the explosive
mixture present in the environment.


1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA


SOLENOID TYPE PROPORTIONAL
without transducer with transducer


Multicertification for Group II OZA-A OZA-T
Multicertification for Group I (mining) OZAM-A OZAM-T


Solenoid
code


Power consumption 35W
Coil insulation Class H


Protection degree
IP 66/67 According to IEC 144 when correctly coupled 


with the relevant cable gland PA*, see section 26


Duty factor 100%


Mechanical construction


Cable entrance and 
electrical wiring


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007


Internal terminal board for cable connection. Threaded connection for cable entrance, 
vertical (standard) or horizontal (option /O). See section for cable gland26


Voltage 12 DC, 24 DC 12 DC
code -


VDC


VAC 50/60 Hz
±10%
±10%


Method of protection Ex d


Temperature class (only for Group II) T4 (with and without transducer) T3 (with and without transducer)


Surface Multicertification for Group II ≤ 135 °C ≤200 °C


temperature Multicertification for Group I (mining) 150 °C


Ambient Multicertification for Group II -40 ÷ +40 °C  (1) -40 ÷ +70 °C  (1)


temperature Multicertification for Group I (mining) -20 ÷ +60


(1) The Group II solenoids are certified according to ATEX and IECEx for minimum ambient temperature -40°C. 
In case the complete valve must withstand with minimum ambient temperature of -40°C, select /BT in the model code


Mineral oils


Hydraulic fluid


NBR, FKM, HNBR


FKM


NBR, HNBR


DIN 51524


ISO 12922


HL, HLP, HLPD, HVLP, HVLPD


HFDU, HFDR


HFC


Suitable seals type Classification Ref. Standard


Flame resistant without water


Flame resistant with water


2 MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUID - for other fluids not included in above table, consult our technical office


NBR seals (standard) = -20°C ÷ +60°C, with HFC hydraulic fluids = -20°C ÷ +50°C
Seals, recommended fluid temperature FKM seals (/PE option)= -20°C ÷ +80°C


HNBR seals (/BT option)= -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°C


Recommended viscosity 15÷100 mm2/s - max allowed range 2.8 ÷ 500 mm2/s


Fluid contamination class ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 μm (β10 _>75 recommended)


Assembly position / location Any position for all valves


Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)







3 CERTIFICATIONS


In the following are resumed the valves marking according to ATEX Group I, ATEX and IECEx Group II, EAC certifications.


3.1 GROUP II, ATEX marking


3.2 GROUP II, IECEx marking


3.4 GROUP I, ATEX (mining) 


EAC (EurAsian Certification) acknowledges the whole ATEX Directive 94/9/EC.
This certification is available only for gas environment (not for dust).


3.3 EAC marking


Note:
According to EN60079-0 the valves with Atex certification can be coated with a non-metallic material (for ex. paintened), observing the maximum thickness:
Group IIC = 0,2 mm max


WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification


= ATEX identification for explosive atmospheres equipments
I = Group I for mines and surface plants
M2 = High protection (equipment category)
Ex d = Explosion-proof equipment
I = Gas group (Methane)
Mb = Equipment protection level, high level protection for explosive


atmospheres
IP66/67 = Protection degree


3.5 GROUP I, IECEx (mining)


I = Group I for mines and surface plants
M2 = High protection (equipment category)
Ex d = Explosion-proof equipment
I = Gas group (Methane)
Mb = Equipment protection level, high level protection for explosive


atmospheres
IP66/67 = Protection degree


EXAMPLE OF NAMEPLATE MARKING


II 2 G = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d = Explosion-proof equipment
II C = Equipment of group IIC suitable for substances (gas) of group IIC
T4/T3 = Solenoid temperature class (maximum surface temperature)
Gb = Equipment protection level, high level protection for explosive


Gas atmospheres
= Mark of conformity to the applicable European directives


II 2 D = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22


Ex d = Explosion-proof equipment
III C = Suitable for conductive dust (applicable also IIIB and/or IIIA)
IP66/67 = Protection degree
T135°C/T200°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive


Dust atmospheres
= Mark of conformity to the 94/9/CE directive and to the technical


norms


Ex d = Explosion-proof equipment
IIC = Equipment of group IIC suitable for substances (gas) of group IIC
T4/T3 = Solenoid temperature classes (Gas)
Gb = Equipment protection level, high level protection for explosive


Gas atmospheres
Ex tb = Equipment protection by enclosure”tb”
IIIC = Suitable for conductive dust (applicable also IIIB and/or IIIA)
T135°C/T200°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive


Dust atmospheres
IP66/67 = Protection degree


II 2 G = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex d = Explosion-proof equipment
II C = Equipment of group IIC suitable for substances (gas) of group IIC
T4/T3 = Solenoid temperature class (maximum surface temperature)


= Mark of conformity to the 94/9/CE directive and to the technical norms


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Marking 
according to
Atex Directive


Atex notified
body and certifi-
cate number


EXAMPLE OF NAMEPLATE MARKING


Marking 
according to
ATEX Directive


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Atex notified
body and certifi-
cate number


Marking 
according to
ATEX Directive


Russian notified
body and certifi-
cate number







Spool overlapping in central position, see section �
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative


Configuration, see section �
5 = external plus central position, spring centered
7 = 3 position, spring centered


A = without integral position transducer
T = with integral position transducer 


Spool type
L = linear;     S = progressive;     D = as S, but with P-A = Q, P-B = Q/2


Solenoid threaded connection for cable gland:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


Options:
B =solenoid at side of port A (and posi-


tion transducer for -T version)
C =position transducer with current feed-


back 4÷20 mA (only for -T version)
MV = vertical hand lever (only for DHZA) (1)
O =horizontal cable entrance


(only for -A, not for group I)
WP = prolongued manual override protec-


ted by metallic cap (only for -A)
Y = external drain (only for DHZA - DKZA)


Valve size (ISO 4401)
DHZA DKZA
0= size 06 1= size 10 


Spool size: see section 5


(1) Option /MV available only for DHZA configuration 51, 53, 71, spool type S3, S5, D3, D5, L3, L5


5 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)


(1) Additional spools and configurations for -T execution, see table F172.
(2) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


Valve model DHZA-A    DHZA-T


Spool type and size  (1)


Spool overlapping


Max flow [l/min]
at Δp = 10 bar (P-T)
at Δp = 30 bar (P-T)
max permissible flow
Response time (2) [ms]


Hysteresis [%]


Repeatability


1
2
3


4,5
8
12


45
80
90


60
105
120


L14 L1


17
30
45


S3, L3, D3


28
50
60


S5, L5, D5 S3, L3, D3 S5, L5, D5


1, 3 1, 3 1, 3 1, 3 1, 3 1, 3


Hydraulic symbols


*71 *73 *51 *53 *51/B *53/B


b b b a aaa b


DKZA-A    DKZA-T


Pressure limits [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y)


8
14
21


S2


1, 3


< 30 (A)


≤ 5% (A)


± 1% (A)


< 40 (A)


≤ 5% (A)


± 1% (A)


< 20 (T)


≤ 0,2% (T)


± 0,1% (T)


< 15 (T)


≤ 0,2% (T)


± 0,1% (T)


Δp max P-T [bar] 70 50 40


Optional multicertifications
- = omit for Group II
M = Group I (mining)


DHZA = size 06
DKZA = size 10


4 MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES


Series
number


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A


version)


DHZA ---- //// GK * * ** ** T L 50 7 1


Seals material, 
see section �:
- = NBR 
PE = FKM 
BT = HNBR


F600







Spool overlapping in central position, see section �
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative


Configuration, see section �
5 = external plus central position, spring centered
7 = 3 position, spring centered


A = without integral position transducer
T = with integral position transducer 


Spool type
L = linear;     S = progressive;     D = as S, but with P-A = Q, P-B = Q/2


Solenoid threaded connection for cable gland:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


(1) Response times at step signal (0%→100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


Options:
B =solenoid at side of port A (and


position transducer for -T version)
C =position transducer with current


feedback 4÷20 mA (only for -T version)
D =internal drain
E =external pilot
G =pressure reducing valve for piloting
O =horizontal cable entrance


(only for -A, not for group I)
WP = prolongued manual override


protected by metallic cap (only for -A)


Valve size (ISO 4401)
1= size 10 
2= size 16 
4= size 25 
6= size 32 


Spool size: see section �


ELECTRONIC DRIVERS TO BE USED WITH EX-PROOF PROPORTIONAL VALVES
- Atos driver for proportional valves type -A (without transducer): E-ME-AC, see tab. G035
- Atos driver for proportional valves type -T (with transducer): E-ME-T, see tab. G140


Optional multicertifications
- = omit for Group II
M = Group I (mining)


Valve model


Spool type and size


Pressure limits [bar]


DPZA-1


7 HYDRAULIC CHARACTERISTICS OF DPZA (based on mineral oil ISO VG 46 at 50 °C)


DPZA-2


Ports P, A, B, X = 350; T = 250; Y = 0


DPZA-4


Max flow [l/min] 


at Δp = 10 bar
at Δp = 30 bar
max permissible flow


Response time (1) [ms] 


Hysteresis [%]


Repeatability


100
160
180


100
160
180


100 : 60
160 : 100
180 : 110


160
270
400


160 : 98
270 : 160
400 : 245


250
430
550


225
390
550


225 : 160
390 : 280
550 : 390


360
620
770


360
620
770


360 : 220
620 : 380
770 : 470


S5 D5 S3 D3 L5 S5 D5 L5 S5 D5 L5 S5 D5L5


Hydraulic symbols


< 80


≤ 5% 


± 1%


< 100


≤ 5% 


± 1%


< 120 


≤ 5% 


± 1%


*71 *73 *51 *53


a a b b


*51/B


a


*53/B


ab b


500
860
1300


500
860
1300


500:300
860:530
1300:800


DPZA-6


DPZA = spool type -
piloted


6 MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES


Series number


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A


version)


DPZA ---- //// GK * * ** ** T L 52 7 1


Seals material, 
see section �:
- = NBR 
PE = FKM 
BT = HNBR


F600







8 MODEL CODE  OF SERVOPROPORTIONAL VALVES


Valve model


Pressure limits [bar]


DLHZA-T*


ports P, A, B = 350;   


T = 210 (250 with external drain /Y)


9 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


DLKZA-T*


ports P, A, B = 315; 


T = 210 (250 with external drain /Y)


Spool


Leakage [cm3/min] at P = 100 bar (2)


Fail safe connections


Fail safe 1


Fail safe 3


DLHZA  


DLKZA   
Fail safe 3


Response time [ms]


Hysteresis [%]


Thermal drift


≤ 10


≤ 0,1%


P → A P → B A → T B → T


50 70 70 50


50 70 70 50


- - 15÷30 10÷20


- - 40÷60 25÷40


≤ 15


≤ 0,1%


Hydraulic
symbols


*60-L*1
*60-V*1


*60-L*1/B
*60-V*1/B


zero point displacement < 1% at ΔT = 40°C


L0


Max flow (1) [l/min]
at Δp = 30 bar
at Δp = 70 bar
max permissible flow


2,5
4
10


L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7


4,5
7
18


5
8
18


9
14
32


13
20
40


18
28
50


26
40
70


26÷13
40÷20
70÷40


40
60
90


60
100
160


60÷33
100÷50
160÷80


Notes:
� Above performance data refer to valves coupled with Atos electronic drivers, see table G140.
� The flow regulated by the directional proportional valves is not pressure compensated, thus it is affected by the load variations.To keep costant the


regulated flow under different load conditions, modular pressure compensators are available (see tab. D150).
(1) For different Δp, the max flow is in accordance to the diagrams in section 13.2
(2) Referred to spool in neutral position and 50°C oil temperature.
(3) Referred to spool in fail safe position and 50°C oil temperature.
(4) Referred to spool in fail safe position at Δp = 35 bar per edge and 50°C oil temperature.


<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400


*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B


*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B


*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3


*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1


Leakage [cm3/min] 
at P = 100 bar (3)


Flow [l/min]  (4)


bbb


a aa


T = with integral position transducer


Spool type
L = linear;  T = not linear (1); D = different-linear (1);  
V = progressive;  DT = as D but with non-linear regulation (1); 


Solenoid threaded connection for cable gland:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


Fail safe configuration:
1 = A, B, P, T with positive overlapping
3 = P positive overlapping; A, B, T negative


Options:
B = solenoid at side of port A
C = position transducer with


current feedback 4÷20 mA 
Y = external drain


Valve size (ISO 4401)
0 = size 06 (DLHZA)        1 = size 10 (DLKZA)


Spool size: see section 9


(1) Spool type D, DT and T are available only for valve with fail safe position DLHZA-*-040 and DLKZA-*-140


Optional multicertifications
- = omit for Group II
M = Group I (mining)


DLHZA = size 06
DLKZA = size 10


Series number


DLHZA -- -- /// GK * ** ** T L 7 30 40


Seals material, 
see section �:
- = NBR 
PE = FKM 
BT = HNBR


Configuration, see section 
40 = zero overlap spring offset with fail safe
60 = zero overlap spring offset


9







Options:
C = current feedback signal 4÷20 mA (only for -T version)
D = quick venting (only for -A version)
O = horizontal cable entrace (only for -A 


version, not for group I)
WP= prolongued manual override protected by metallic


cap (only for -A version)
Max regulated flow: QVKZA


65 = 65 l/min
90 = 90 l/min


10 MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES


QVHZA = size 06
QVKZA = size 10


A = without position transducer
T = with integral position transducer


Valve size (ISO 4401)       QVHZA: 06        QVKZA: 10


Optional multicertifications
- = omit for Group II
M = Group I (mining)


36 = 36 l/min;
45 = 45 l/min;  


QVHZA


Above performance data refer to valves coupled with Atos electronic drivers.
(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher.


11 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Max regulated flow [l/min]


Min regulated flow (1) [cm3/min]


Regulating Δp [bar]


Max flow on port A [l/min]


Valve model


Note: In 3-way versions port P is open
In 2-way versions port P must be plugged
Port T must always be plugged


Hydraulic symbols
QVHZA-A
QVKZA-A


QVHZA-A QVHZA-T QVKZA-A QVKZA-T


QVHZA-T
QVKZA-T 


3,5 12 18 45 12 18 35 45 65 90


15 20 30 50 60 15 20 30 50 60 85 85 100


4 - 6 10 - 12 15 4 - 6 10 - 12 15


60


6 - 8 6 - 8 10 - 12


40 35 50 55 50 70 10070


90


100


10 - 12


100


36 3,5 65


Valve size 06 06 10 10


A


P


B


A


P


B


210Max pressure ports P, A, B [bar]


3 = 3,5 l/min;  
12 = 12 l/min
18 = 18 l/min;


Max regulated pressure: see section 13


Valve size: see section for size code13


12 MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES


Pressure relief:
RZMA = subplate size 06
HZMA = modular size 06
AGMZA= subplate size 10, 20, 32
LIMZA = cartridge (1)
Pressure compensator:
LICZA = cartridge (1)


A = without integral pressure transducer


Optional multicertifications
- = omit for Group II
M = Group I (mining)


13 HYDRAULIC CHARACTERISTICS


Omit for standard coil 12 VDC:
24 = with 24 VDC coils


RZMA-010 HZMA


LIMZA LICZA


RZMA-030 AGMZA


Valve model
Size code
Valve size
Max regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]


RZMA HZMA AGMZA LIMZA LICZA


010 030 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5


80;          180;          250


315


210


4 40 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 2000


06 10 20 32 16 25 32 40 50 63 16 25 32 40 50


4500


8


80


Options:
E = external pilot (only for AGMZA)
O = horizontal cable entrace (not for group I)
P = with integral mechanical pressure limiter


(only for LI*ZA, standard for size 1, 2, 3)
Y = external drain (only for AGMZA)


QVHZA - - - ///// GK *** * ** T 06 12


Solenoid threaded connection for cable gland:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


Series
number


Seals material, 
see section �:
- = NBR 
PE = FKM 
BT = HNBR


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)


RZMA - - / - / / // GK *** * ** A 010 250


Solenoid threaded connection for cable gland:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


Series
number


Seals material, 
see section �:
- = NBR 
PE = FKM 
BT = HNBR


F600







16 CABLE GLANDS - only for Group II - to be ordered separately - see technical table K600


Max regulated pressure:
see section 15


Valve size:
see section for size code15


14 MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES


Pressure reducing:
RZGA = subplate size 06
HZGA = modular size 06
KZGA = modular size 10
AGRCZA = subplate size 10, 20
LIRZA = cartridge


A = without integral transducer


Optional multicertifications
- = omit for Group II
M = Group I (mining)


Options:
O = horizontal cable entrance 


(not for group I Atex)
P = with integral mechanical pressure limiter 


(only for AGRCZA and LIRZA)
R = with check valve (only for AGRCZA)


Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section �


Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A version)


15 HYDRAULIC CHARACTERISTICS


RZGA-A-010 KZGA-A-031 AGRCZA-A


LIRZA-A


RZGA-A-033 HZGA-A-031


Valve model
Size code
Valve size
Max regulated pressure [bar]
Min regulated pressure [bar]
Max pressure at port P [bar]
Max pressure at port T [bar]
Max flow [l/min]


RZGA HZGA KZGA AGRCZA LIRZA


010 033 031 10 20


80; 180;                250


315


0,8


031


32; 100; 210


1 1 1 11 7 77


210


12 40 40 160 300100 300 550


06 10 2010 25 3216


321


160


7


800


40


4


RZGA - - / /- / // GK *** * ** A 010 210


Series number


Seals material, 
see section �:
- = NBR 
PE = FKM 
BT = HNBR


Solenoid threaded connection for cable gland:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


Wiring specifications


The cable must be suitable for the working temperature as specified in the
“safety instructions” delivered with the first supply of the products.
Additional equipotential grounding can be also performed by the user on the external
facility provided on the solenoid case.
Minimum section of external ground wire = 4 mm2.
Minimum section of internal ground wire = the same of supply wire. 







07/15


OZA-A OZA/M-A OZA-T OZA/M-T


Option /WP


1 = Coil
2 = GND
3 = Coil


� = Solenoid wiring 


� = screw terminal for additional equipotential grounding


� = Position transducer wiring 


1 = Output signal
2 = Supply -15 V
3 = Supply +15 V
4 = GND


� �


�


�


�


17 SOLENOIDS DIMENSIONS AND WIRING


Option /OWP


Option /O


�


�


�


�


�


�


Option /MV


�


Option /O


�


*


* only for OA 
and OA/M








 Assembly position                                                 Any position


 Subplate surface finishing                                     Roughness index, Ra 0,4 flatness ratio 0,01/100 (ISO 1101)


 Ambient temperature                                             See section 1


 Fluid                                                                       Hydraulic oil as per DIN 51524 ... 535 for other fluids see model code sections


 Recommended viscosity                                       15 ÷100 mm2/s at 40°C (ISO VG 15÷100)


 Fluid contamination class                                      ISO 4406  class 20/18/15  NAS 1638  class 9, in line filters of 10 mm (b10 _>75 recommended)
 Fluid temperature                                                  -20°C +60°C (standard seals)     -20°C +80°C (/PE seals)


2 MAIN CHARACTERISTICS OF EX-PROOF PROPORTIONAL VALVES


www.atos.com


Ex-proof proportional valves with integral digital drivers
with or without integral position or pressure transducer - ATEX or IECEx certification


Table F650-4/E


F650


DKZA-TES-*


�  valve body
�  ex-proof solenoid
�  ex-proof position transducer
�  ex-proof electronics housing
�  digital integral electronics
�  ex-proof cable glands (to be ordered separately)
�  ex-proof solenoid


3 CERTIFICATION


     = ATEX identification for explosive atmospheres


II   = Group II for surfaces plants
2   = High protection (equipment category)
G  = For gas and vapours
d   = Flame proof housing
IIC= Gas group
T6/T5/T4/T3


In the following are resumed the valves marking according to Atex 94/9/CE and IECEx


Zone 1 
Zone 2


= Temperature class of solenoid surface referred to
the max ambient temperature


= Possibility of explosive atmosphere during normal functioning
= Low probability of explosive atmosphere


�


� �


�


�


�


WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification


Ex-proof ZA valves are proportional valves
equipped with specific solenoids and inte-
gral digital electronic drivers available with
following certifications and protection mode:
� ATEX 94/9/CE 
Ex II 2 G Ex d IIC T6/T5/T4/T3 (group II
for surface plants with gas or vapours
environment, category 2, zone 1 and 2)


� IECEx worldwide recognized safety certi-
fication, Ex d IIC T6/T5/T4/T3 Gb IP66


The solenoid and the electronics housing
are designed to contain the possible
explosion which could be caused by the
presence of the gas mixture inside the
housing, thus avoiding dangerous propa-
gation in the external environment. They
are also designed to limit the external
temperature according to the certified
class to avoid the self ignition of the
explosive mixture present in the environ-
ment.
The integral digital drivers in explosion
proof construction provides consistent
advantages respect to the separated ana-
log drivers for ex-proof valves:
� compact execution
� simplified valve wiring 
� reduced risk of electromagnetic distur-
bances on the valve’s transducer feed-
back signal


� possibility to exploit in hazardous envi-
ronment all the advantages provided by
the standard digital electronics: softwa-
re setting of the main functional parame-
ters as bias, ramps, scale, linearization
of the hydraulic regulation characteristic


� complete diagnostics of the driver sta-
tus, and fault condition.


Following communication interfaces are
available:
� PS, Serial communication interface for
configuration, monitoring and firmware
updating through Atos PC software.


� BC, CANopen interface
� BP, PROFIBUS DP interface
The valves with BC and BP interfaces can
be integrated into a fieldbus communication
network and thus digitally operated by the
machine control unit.
The ex-proof digital integral electronics is
available for the full range of proportional
valves, as shown in the following pages.


ATEX certification


IECEx certification


Ex II 2G Ex d IIC T6/T5/T4/T3


Ex d IIC T6/T5/T4/T3 Gb IP66


1 EXPLOSION PROOF CERTIFICATION MAIN DATA


VALVE TYPE


Temperature class
(only for Group II)


Surface temperature


Ambient temperature


DOUBLE SOLENOID VALVES 
(with or without transducer)


SINGLE SOLENOID VALVES 
(with or without transducer)


T4


£ 135 °C


-20 ÷ +40 °C


T3 (option /7)


£ 200 °C


-20 ÷ +60 °C


T6


£ 85 °C


-20 ÷ +45 °C


T5 (option /7)


£100 °C


-20 ÷ +60 °C


Mechanical construction


Cable entrance and 
electrical wiring


Protection degree
IP66 According to IEC 144 when correctly coupled with the relevant cable gland 


see section 22


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007


Internal terminal board for cable connections 
M20x1.5 threaded connection for cable entrance


�


Note: This technical table contains information about ex-proof certification data, model codes,
dimensions and wiring of the ex-proof proportional valves with integral digital electronics.
For detailed information about:
-valve’s functional characteristics and mounting surface dimensions
-digital drivers technical data and functional parameters setting
see the relevant technical tables of the standard proportional valves and digital drivers.


Ex   = Equipment for explosive atmospheres
d     = Flame proof housing
IIC   = Gas group
T6/T5/T4/T3 = Temperature class of solenoid surface
Gb  = Equipment protection level, high level 


protection for explosive Gas atmospheres
IP66= Protection degree


3.2 GROUP II, IECEx3.1 GROUP II, ATEX







Series number


DHZA = size 06
DKZA = size 10


AES = without integral position transducer
TES = with integral position transducer 


Spool type:
L = linear
S = progressive
D = as S, but with P-A = Q, P-B = Q/2


4 MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES DIRECT OPERATED


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


Options:
7  = for ambient temp. up to 60°C
B = solenoid with integral digital


electronics at side of port A
C = current feedback 4 ÷ 20 mA for


remote transducer, only for W
(only AES)


I   = current reference 4 ÷ 20 mA,
omit for standard voltage
reference ±10 VDC


W= power limitation function
(only AES)


Y  = external drain


//----/


Spool size: see section 5


Communication interfaces:
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP


Valve size (ISO 4401):
0 = size 06 (DHZA)
1 = size 10 (DKZA)


5 HYDRAULIC CHARACTERISTICS of DHZA and DKZA (based on mineral oil ISO VG 46 at 50 °C)


Hydraulic symbols of AES version


*70 *71


*72 *73


*51 *53*51/B *53/B


Hydraulic symbols of TES version


*70/B *71/B


*72/B *73/B


Configuration: DHZA and DKZA see section 5:
5 = external plus central position, spring centered
7 = 3 positions, spring centered


Spool overlapping in central position, DHZA and DKZA see section 5:
0 = zero overlapping (only TES)
1 = P, A, B, T positive overlapping
2 = P, A, B, T positive overlapping (2)
3 = P positive overlapping; A, B, T, negative


Note: For mounting surface dimensions see table P005
          For the digital drivers technical data and functional parameters setting, see:  table G115 (AES); G210 (TES)


(1)  Serial interface always present for AES-BC and AES-BP.
(2)  Only for DKZA-TES-172-S5 the spool overlapping type 2 provides the same characteristic of type 1, but in central position the internal leakages from


P to A and B are drained to tank, avoiding the drift of cylinders with differential areas.


Thermal drift (only TES) zero point displacement < 1% at DT = 40°C


(1)  Spool type S2 only for AES version; spool type 0L5, 0D5, 0L3 only for TES version


Valve model DHZA-AES     DHZA-TES


Spool type and size (1)           


Spool overlapping                   


Max flow                       [l/min]
at Dp = 10 bar (P-T)                
at Dp = 30 bar (P-T)
at Dp max (P-T)
Response time (2)            [ms]


Hysteresis                         [%]


Repeatability


< 30 (AES)   < 15 (TES)


£ 5%(AES)   £ 0,2% (TES)


± 1% (AES)   ± 0,1% (TES)


< 40 (AES)   < 20 (TES)


£ 5%(AES)   £ 0,2% (TES)


± 1% (AES)   ± 0,1% (TES)


1
2
3


4,5
8
12


45
80
90


60
105
120


L14 L1


18
30
45


S3, L3, D3


28
50
60


S5, L5, D5 S3, L3, D3 S5, L5, D5


1, 3 1, 3 1, 3 1, 3 1, 3 1, 3


(2)  Response times at step signal (0%�100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


DKZA-AES     DKZA-TES


Pressure limits                [bar] ports P, A, B = 350;    T = 160 (250 with external drain /Y) ports P, A, B = 315; T = 160 (250 with external drain /Y)


Dp max P-T                      [bar] 70 70 50 50 40 40


L5, D5


0


L5, D5


0


S5


2


8
14
21


S2 L3


0


Certification (omit for Atex):
IE = IECEx


*71 *73


*51 *53*51/B *53/B


*71/B *73/B


Seals material:
-     = NBR 
PE = FKM 


*DHZA IE TES PS 0 7 1 L 5 M 7 **







Spool size: see section 7


F650


Series number


DPZA= size 10
          = size 16
          = size 25


AES = without integral position
transducer


Spool type:
L = linear
S = progressive  
D = as S, but with P-A = Q, P-B = Q/2


6 MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES PILOT OPERATED


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


Options:
7  =  for ambient temperature up to


60°C
B =  solenoid with integral digital


electronics  at side of port A
C = current feedback 4 ÷ 20 mA for


remote transducer, only for W
D =  internal drain 
E =  external pilot 
G =  pressure reducing valve for


piloting (2)
I   =  current reference 4 ÷ 20 mA,


omit for standard voltage
reference ±10 VDC


W=  power limitation function


Communication interfaces:
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP


Valve size (ISO 4401):
1 = size 10
2 = size 16
4 = size 25 


Configuration: see section 7:   
5 = external plus central position, spring centered
7 = 3 positions, spring centered


Spool overlapping in central position, see section 7:
1 = P, A, B, T positive overlapping
3 = P positive overlapping; A, B, T, negative


Note:For mounting surface dimensions see table P005
         For the digital drivers technical data and functional parameters setting, see table G115 


(1) Serial interface always present for AES-BC and AES-BP.
(2) Pressure reducing valve with fixed setting (40 bar for DPZA-1 and -2; 100 bar for DPZA-4) installed between pilot valve and main body.


It is advisable for valves with internal pilot in case of system pressure higher than 200 bar.


Certification (omit for Atex):
IE = IECEx


*71 *71/B *73 *73/B


a ab b a b a b


b ba a


*51 *51/B *53 *53/B


(1)  Response times at step signal (0%�100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


7 HYDRAULIC CHARACTERISTICS OF DPZA-AES (based on mineral oil ISO VG 46 at 50 °C)


Hydraulic symbols of AES version


480
830
900


160
270
400


250
430
550


0, 1, 3


100
160
180


0, 1, 3 0, 1, 3


Valve model


Spool overlapping
Spool type and size (1)               
Max flow:                           [l/min]
at Dp = 10 bar
at Dp = 30 bar
max permissible flow


DPZA-4DPZA-2DPZA-1


L5 S5 D5 S3 D3 L5 S5 D5 L5 S5 D5


                          


                          spool overlapping 1-3


Hysteresis                              [%]


Repeatability


Response
time [ms] (1)


Pressure limits                       [bar] ports P, A, B, X = 350;    T = 250 (5 for option /D);    Y = 5


£ 5%
±1% 


<80 <120<100


Seals material:
-     = NBR 
PE = FKM 


// /----/ *DPZA IE AES PS 2 7 1 L 5 M 7 **







Spool size: see section 9


Series number


DPZA = size 10
          = size 16
          = size 25
          = size 27


LES = with double integral position
transducer 


Spool type:
L = linear
S = progressive
D = as S, but with P-A = Q, P-B = Q/2
DL = differential-linear as L, but with P-A = Q, P-B = Q/2


8 MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES PILOT OPERATED


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


Options:
7  = for ambient temperature up


to 60°C
B = solenoid with integral digital


electronics  at side of port B
of the main stage


D = internal drain 
E = external pilot 
G = pressure reducing valve (1)


for piloting standard for
DPZA-LES-1


I   = current reference 4 ÷ 20 mA,
omit for standard voltage
reference ±10 VDC


Communication interfaces:
PS = Serial
BC = CANopen
BP = PROFIBUS DP


Valve size (ISO 4401):
1   = size 10
2   = size 16
4   = size 25
4M= size 27 


Note: For mounting surface dimensions see: table P005
          For the digital drivers technical data and functional parameters setting, see table G210


(1) Pressure reducing valve with fixed setting (40 bar for DPZA-1 and -2; 100 bar for DPZA-4) installed between pilot valve and main body.
It is advisable for valves with internal pilot in case of system pressure higher than 200 bar. This option is standard for DPZA-LES-1


Certification (omit for Atex):
IE = IECEx


(1)  For zero overlapping spool 0L5, the valve offset position (with switch-off power supply) is 1 ÷ 6% P-B/A-T
(2)  Response times at step signal (0%�100%) are measured from 10% to 90% of step value and are strictly referred to the valve regulation.


9 HYDRAULIC CHARACTERISTICS OF DPZA-LES (based on mineral oil ISO VG 46 at 50 °C)


Hydraulic symbols of LES version


Valve model


Spool overlapping
Spool type and size                    
Max flow:                           [l/min]
at Dp = 10 bar
at Dp = 30 bar
max permissible flow


DPZA-2DPZA-1


Valve model


Spool overlapping
Spool type and size                    
Max flow:                           [l/min]
at Dp = 10 bar
at Dp = 30 bar
max permissible flow


DPZA-4 DPZA-4M


                          spool overlapping    0


                          spool overlapping 1-3


Hysteresis                              [%]


Repeatability


Thermal drift


Response
time [ms] (2)


zero point displacement < 1% at DT = 40°C


Pressure limits                       [bar] ports P, A, B, X = 350;    T = 250 (5 for option /D);    Y = 5


£ 0,1% [% of max regulation]


±0,1% [% of max regulation]


DPZA-1, DPZA-2 <25ms;   DPZA-4 <30ms;   DPZA-4M <35ms


DPZA-1 <50ms;   DPZA-1 <60ms;   DPZA-4 <80ms;   DPZA-4M <85ms


160
270
400


250
430
550


100
160
180


0, 1, 3 1, 3 0, 1, 3 0, 1, 3 1, 3 0, 1, 3 1, 3 0, 1, 3


L5 (1)


0, 1, 3


L5 (1)


1, 3


S5 D5


0, 1, 3


DL5


0, 1, 3


L5


1, 3


S5 D5


0, 1, 3


DL5


S5 D5 DL5 L3 S3 D3 L5 (1) S5 D5 DL5


360
620
770


380
660
800


// /----/ *DPZA IE LES PS 2 70 L 5 M 7 **


Seals material:
-     = NBR 
PE = FKM 


*60 *70


*71 *73


*60/B *70/B


*71/B *73/B


Configuration, see section 9:
Positive spool overlap:
71, 73
Zero spool overlap:
60, 70







10 MODEL CODE  OF EX-PROOF SERVOPROPORTIONAL VALVES 


DLHZA = size 06
DLKZA = size 10


Series number


Spool type:
L    = linear regulation
T    = not linear regulation    
V   = progressive regulation
D   = not linear regulation  
DT = not linear regulation  Spool size 1, 3, 5, 7 see section 11


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


Options:
7  = for ambient temperature up to


60°C
B= solenoid at side of port A
I   = current reference 4 ÷ 20 mA,


omit for standard voltage
reference ±10 VDC


Y = external drain


0 = zero overlapping


TES = with integral position transducer 


Communication interfaces: 
PS = Serial
BC = CANopen
BP = PROFIBUS DP


Valve size (ISO 4401):
0 = size 06 (DLHZA)
1 = size 10 (DLKZA)


Fail safe configuration:
1 = A, B, P, T with positive overlapping    
3 = P positive overlapping; A, B, T negative


Note:For mounting surface dimensions see table P005
         For the digital drivers technical data and functional parameters setting, see table G210 (TES)


Configuration, see section :
4 = external plus central position, spring centered
6 = 3 position, spring centered


11


Certification (omit for Atex):
IE = IECEx


11 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Valve model


Pressure limits                               [bar]


DLHZA-T*


ports P, A, B = 350;   


T = 210 (250 with external drain /Y)


DLKZA-T*


ports P, A, B = 315; 


T = 210 (250 with external drain /Y)


Spool


Leakage [cm3/min] at P = 100 bar (1)


Fail safe connections


                                                        Fail safe 1


                                                        Fail safe 3


DLHZA  


DLKZA   
Fail safe 3


Response time                               [ms]


Hysteresis                                       [%]


Thermal drift


£ 10
£ 0,1%


                  P �A                                     P � B                                   A� T                                     B �T


                    50                                          70                                        70                                         50


                    50                                          70                                        70                                         50


                      -                                             -                                      15÷30                                   10÷20


                      -                                             -                                      40÷60                                   25÷40


£ 15
£ 0,1%


Hydraulic symbols


*60-L*1
*60-V*1


b b


*60-L*1/B
*60-V*1/B


a a a


b


zero point displacement < 1% at DT = 40°C


L0


Max flow                                        [l/min]
at Dp = 30 bar
at Dp = 70 bar
max permissible flow


2,5
4
8


L1 V1 L3 V3 L5 T5 L7 T7 V7 D7 DT7 L3 L7 T7 V7 D7 DT7


4,5
7
14


8
12
16


9
14
30


13
20
40


18
28
50


26
40
70


26÷13
40÷20
70÷40


40
60
90


60
100
160


60÷33
100÷50
160÷80


(1) Referred to spool in neutral position and 50°C oil temperature.
(2) Referred to spool in fail safe position and 50°C oil temperature.
(3) Referred to spool in fail safe position at Dp = 35 bar per edge and 50°C oil temperature.


<200 <300 <500 <200 <900 <200 <1000 <1500 <400<100 <100 <150 <200 <200<700 <1200<400 <400


*40-L*3/B
*40-D*3/B
*40-DT*3/B
*40-T*3/B
*40-V*3/B


*40-L*1/B
*40-D*1/B
*40-DT*1/B
*40-T*1/B
*40-V*1/B


*40-L*3
*40-D*3
*40-DT*3
*40-T*3
*40-V*3


*40-L*1
*40-D*1
*40-DT*1
*40-T*1
*40-V*1


Leakage [cm3/min] 
at P = 100 bar (2)


Flow [l/min]  (3)


Seals material:
-     = NBR 
PE = FKM 


// /----/ *DLHZA IE TES PS 0 6 0 L 35 M 7 **


F650







Series number


Options:
7=for ambient temperature up to 60° C
C= current feedback 4 ÷ 20 mA for


remote transducer, only for W
(only AES)


E=external pilot (only for AGMZA)
I  =current reference 4 ÷ 20 mA,


omit for standard voltage
reference ±10 VDC


P=with integral mechanical pressure
limiter (only for LI*ZA)


Y=external drain (only for AGMZA)


12 MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


Pressure relief:
RZMA   = subplate size 06
AGMZA= subplate size 10, 20, 32
LIMZA  = cartridge type see sec. 
Pressure compensator:
LICZA   = cartridge type see sect. 14


14


Communication interfaces:
PS = Serial
BC = CANopen
BP = PROFIBUS DP


RZMA-AES-010 RZMA-AES-030 AGMZA-AES


RZMA-TERS-010 RZMA-TERS-030 AGMZA-TERS LIMZA-AES


LIMZA-TERS LICZA-TERS


AES    = without integral pressure transducer (1)
TERS  = with integral pressure transducer (2)


Series number


TYPICAL FUNCTIONS OF CARTRIDGES


Cartridge according 
to ISO 7368


Size: 16; 25; 32;
40; 50; 63 and 80 (only for LIMZA)


Type of cartridge
31 = for LIMZA and LICZA
36 = for LICZA


-


Spring cracking pressure:
2=1,5 bar for poppet 31
3=3 bar  
4=4 bar
6=6 bar for poppet 31 and 36


Type Functional sketch
(hydraulic symbol)


Typical
section


Area ratio
(1)


31


36


1:1


1:1


(1) It is the ratio of the area A to the area on which the
pilot pressure is applied.


14 MODEL CODE OF CARTRIDGES (for LIMZA and LICZA)


13 HYDRAULIC CHARACTERISTICS


Note:For mounting surface dimensions see table P005
         For the digital drivers technical data and functional parameters setting, see:
         table G115 (AES); table G205 (TERS)


Hydraulic symbols


LICZA-AES


Valve size: see section for size code13 Max regulated pressure: see section 13


Note:For mounting surface dimensions see table P006


Valve model
Size code
Valve size
Max regulated pressure                                 [bar]
Max pressure at port P, A, B, X                      [bar]
Max pressure at port T, Y                               [bar]
Max flow                                                       [l/min]


RZMA AGMZA LIMZA LICZA


010 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5


                             80 180 250


315


210


06 10 20 32 16 25 32 40 50 63 16 25 32 40 50


8


80


4 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 20004500


Certification (omit for Atex):
IE = IECEx


(1) Serial interface always present for AES-BC and AES-BP.
(2) Integral or remote pressure transducer with current feedback 4 � 20 mA.


Seals material:
-     = NBR 
PE = FKM 


///-- -/ *RZMA IE TERS PS 010 250 /*M **


Seals material:
-     = NBR 
PE = FKM 


*31 2 **32SC  LI







Series number


15 MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE REDUCING VALVES


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


Options:
7 = for ambient temperature up to 60° C
I = current reference 4 ÷ 20 mA,


omit for standard voltage
reference ±10 VDC


P= with integral mechanical pressu-
re limiter
(only for AGRCZA and LIRZA)


R= with check valve
(only for AGRCZA)


16 HYDRAULIC CHARACTERISTICS


Communication interfaces:
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP


RZGA-AES-010 RZGA-AES-033 AGRCZA-AES


RZGA-TERS-010 AGRCZA-TERS


LIRZA-AES LIRZA-TERS


AES   = without integral pressure transducer
TERS = with integral pressure transducer (2)


RZGA-TERS-033


TYPICAL FUNCTIONS OF CARTRIDGES


Type Functional sketch
(hydraulic symbol)


Typical
section


Area ratio
(1)


37 1:1


(1) It is the ratio of the area A to the area on which the
pilot pressure is applied.


17 MODEL CODE OF CARTRIDGES (for LIRZA)


Pressure reducing:
RZGA = subplate size 06
AGRCZA = subplate size 10, 20
LIRZA = cartridge type see sect. 17


Hydraulic symbols


Note:For mounting surface dimensions see table P005
         For the digital drivers technical data and functional parameters setting, see:
         table G115 (AES); table G205 (TERS)


Valve size: see section for size code16 Max regulated pressure: see section 16


Valve model
Size code
Valve size
Max regulated pressure                                 [bar]
Min regulated pressure                                  [bar]
Max pressure at port P, A, B, X                      [bar]
Max pressure at port T, Y                               [bar]
Max flow                                                       [l/min]


RZGA AGRCZA LIRZA


010 033 10 20


80                180                250


315


0,8


32; 100; 210


1 1 1 7 77


210


12 40 160 300 300 550160


06 10 20 25 3216


321


7


800


40


4


Certification (omit for Atex):
IE = IECEx


(1) Serial interface always present for AES-BC and AES-BP.
(2) Integral or remote pressure transducer with current feedback 4 � 20 mA.


Seals material:
-     = NBR 
PE = FKM 


///-- -/ *RZGA IE TERS PS 033 250 /*M **


Series number


Cartridge according 
to ISO 7368


Size: 16; 25; 32; 40


Type of cartridge:      37 = for LIRZA


-


Spring cracking pressure:
4 = 4 bar
7 = 7 bar


Note:For mounting surface dimensions see table P006


Seals material:
-     = NBR 
PE = FKM 


*31 2 **25SC  LI


F650







Options:
7  = for ambient temperature up to 60° C
C = current feedback 4 ÷ 20 mA for remo-


te transducer, only for W (only AES)
D = quick venting (only AES)
I   = current reference 4 ÷ 20 mA, omit for


standard voltage reference ±10 VDC
W= power limitation function (only AES)


Series number


Max regulated flow:
QVHZA                QVKZA
3  = 3,5 l/min      65 = 65 l/min
12 = 12 l/min       90 = 90 l/min 
18 = 18 l/min
36 = 36 l/min
45 = 45 l/min 


18 MODEL CODE OF EX-PROOF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES


Cable entrance threaded connection:
M = M20x1,5 (6H/6g)


QVHZA= size 06
QVKZA= size 10


Valve size (ISO 4401):
06 = QVHZA
10 = QVKZA


(1)  Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher.


19 HYDRAULIC CHARACTERISTICS (based on mineral oil ISO VG 46 at 50 °C)


Max regulated flow                                       [l/min]


Min regulated flow (1)                             [cm3/min]


Regulating Dp                                                 [bar]


Max flow on port A                                       [l/min]


Valve model


Note:     In three-way connection port P is open.
                In two-way connection port P must be plugged.
                Port T must always be plugged.


Hydraulic symbols


QVHZA-AES
QVKZA-AES


QVHZA-AES QVHZA-TES QVKZA-AES QVKZA-TES


QVHZA-TES
QVKZA-TES


3,5 12 18 45 12 18 35 45 65 90


15 20 30 50 60 15 20 30 50 60 85 85 100


4 - 6 10 - 12 15 4 - 6 10 - 12 15


60


6 - 8 6 - 8 10 - 12


40 35 50 55 50 70 10070


90


100


10 - 12


100


36 3,5 65


Valve size 06 10


A


P


B


A


P


B


210Max pressure ports P, A, B [bar]


AES = without integral position transducer
TES = with integral position transducer 


Communication interfaces:
PS = Serial (1)
BC = CANopen
BP = PROFIBUS DP


PLUGGED


REGULATED
FLOW


19.1 TYPICAL APPLICATIONS


REGULATED
FLOW


REGULATED FLOW TO THE MAIN LINE
(PRIORITARY)


EXCEEDING
FLOW TO TANK


EXCEEDING FLOW
(NOT COMPENSATED)
TO AUXILIARY LINE


2 WAY CONNECTION 3 WAY CONNECTION 3 WAY CONNECTION
AS PRIORITARY VALVE


In the 2 way connection 
the pump is always working 


at the pressure set on the relief valve


In the 3 way connection 
the pump is working 


at the pressure required by the user load


The regulated flow (pressure compensated)
is sent to the main line 


the exceeding flow for the auxiliary line


Note:For the digital drivers technical data and functional parameters setting, see table G115 (AES); table G210 (TES)
         For mounting surface dimensions see table P005


Certification (omit for Atex):
IE = IECEx


(1) Serial interface always present for AES-BC and AES-BP


///-- -/ *QVHZA IE TES PS 06 12 /*M **


Seals material:
-     = NBR 
PE = FKM 







20 ELECTRONICS WIRING


20.1 MAIN CONNECTIONS FOR ALL MODELS


(1) referred to pin 2 (VL0)
(2) differential mode input


�  Cable entrance for PS, BC, BP communication interfaces:


     The Ex-proof integral digital electronics is provided with serial
(PS) or CANopen (BC) or PROFIBUS DP (BP) communication
interface, depending to the selected model code


     For PS version the communication connector is used for the
software setting of the functional parameters. It is installed in the
cable entrance pos. � (factory plugged). For the electronics para-
meter setting, remove the threaded metal plug and connect the PC
communication cable to the connector -see Fig.2


The above operation must be performed in a safety area.
WARNING:


20.5 CABLE ENTRANCE (see Fig.1)


     After having completed the parameter setting, disconnect the com-
munication cable and close the cable entrance with the proper
threaded plug.


     For BC and BP versions the valve is directly driven through the
fieldbus interface, which connections are available on the terminal
board internal to the electronics housing.


     Depending to the type of connection to the fieldbus network, one
or two cable entrances can be used (see section      TAB.I)


     -“Via stub” connection, cable entrance � to be used
      -“Daisy chain” connection, cable entrance � and � to be used


�  Additional cable entrance for BC and BP communication interfaces
�  Cable entrances for power supply and main connections


�  Cable entrances for remote pressure transducer connections (for
AES/W) 


     The cable entrance � is factory wired for:
     TERS (pressure transducer)
     LES (position transducer)
     AES and TES double solenoid version


22


20.4 BC and BP COMMUNICATION INTERFACE CONNECTIONS


Note: For AES and TES versions the pins 12-13-14-15 are not connected


20.2 TRANSDUCER CONNECTIONS FOR TERS, LES (factory wired),
AES/W (to be wired)


Fig. 2  PC connection to the valve’s serial communication interface (only for PS version)


Plug


� �


M8 Serial 
communication


connectorE-A-PS-USB/DB9
adapter


�


E-C-PS-DB9/M8
cable


�


20.3 PS COMMUNICATION INTERFACE (M8 connector)


Note: For AES-BC and AES-BP versions, the Serial communication interface is always
available for eventual valve’s parameter setting through the E-SW programming
software; M8 connector available inside the electronic box, see Fig.1


 
  


 
 


    


Earth
connection


Terminal board
for cables connection


Internal
fieldbus


terminator


Additional Serial
communication interface
(only for AES-BC / AES-BP)Ex.5


Fig. 1 


20.6 INTERNAL FIELDBUS TERMINATORS SETTING (BC and BP versions)


CANopen - BC version


Switch Termination enabled


4 ON


3 OFF


2 OFF


1 OFF


ON


OFF


PROFIBUS DP - BP version


Switch Terminator Enable


4 OFF


3 ON


2 ON


1 ON


ON


OFF


Note: Drivers with fieldbus interface are delivered by default ‘Not Terminated’.
All switches are set OFF.


PIN CABLE
ENTRANCE DESCRIPTION TECHNICAL SPECIFICATION


1 3 ENABLE Enabling input, normal working = 24 VDC


2 3 VL0 Power supply (logic stage)
Stabilized +24 VDC
Filtered and rectified: Vrms 21-33 (ripple max 2Vpp)3 3 VL+


4 3 FAULT Alarm = 0 VDC Correct functioning = +24VDC


5 3 COIL S2
Coil connection only for double solenoid valves


6 3 COIL S2


7 3 INPUT- Negative reference signal for INPUT+   (2)


8 3 MONITOR


Monitor output signal for AES: (1) (2)
±5 VDC maximum range
Monitor output signal for TERS, TES, LES: (1) (2)
±10 VDC maximum range (4 � 20 mA only for /I option)


9 3 INPUT+ Reference input signal:   (2)
±10 VDC maximum range (4 � 20 mA only for /I option)


10 3 V0 Power supply (logic stage)
Stabilized +24 VDC
Filtered and rectified: Vrms 21-33 (ripple max 2Vpp)11 3 V+


PE 3 EARTH Earth connection


PIN CABLE
ENTRANCE VERSION DESCRIPTION TECHNICAL SPECIFICATION


12 4


AES/W Monitor 2 2nd Monitor ± 5 VDC


TERS NC Not connected


LES AGND Power supply and signal = 0 VDC


13 4


AES/W AGND Power supply and signal = 0 VDC


TERS VT+ Transduder supply +24 VDC


LES VT+ Transduder supply +15 VDC


14 4


AES/W TR Pressure transducer signal


TERS NC Not connected


LES VT- Transduder supply -15 VDC


15 4


AES/W VT+ Transduder supply +24 VDC


TERS TR Pressure transducer signal


LES TR Position transducer signal


PIN CABLE
ENTRANCE


DESCRIPTION


BC BP


16 1 / 2 NC do not connect +5V BUS


17 1 / 2 SHIELD SHIELD


18 1 / 2 CAN_H B_LINE


19 1 / 2 CAN_L A_LINE


20 1 / 2 BUS  GND BUS  GND


PIN CABLE
ENTRANCE SIGNAL


WIRE
COLOUR


CONNECTOR INTERFACE


1


1


RS_RX brown


3 RS_TX blue


4 RS_GND black Front view


F650







22 MODEL CODE OF CABLE GLANDS AND THREADED PLUGS (for non-armoured cables)


Atos can supply different kind of cable glands, depending to the valve’s certification, and to the cable’s diameter used by the costumer.
The cable glands and the threaded plugs (to be ordered separately) are available ATEX certified according to EN 60079-0 and EN 60079-1,
or multicertified ATEX, IECEx, EAC


TAB. I


21 SOFTWARE TOOLS


VALVE TYPE
MASS 
(Kg)


23 MASS


DHZA-*-05


DHZA-*-07


DKZA-*-05


DKZA-*-07


DPZA-*-15


DPZA-*-17


DPZA-*-25


DPZA-*-27


DPZA-*-45


DPZA-*-47


DLHZA


DLKZA


RZMA-*-010


RZMA-*-030


AGMZA-*-10


AGMZA-*-20


AGMZA-*-32


LIMZA-*-1


LIMZA-*-2


LIMZA-*-3


LIMZA-*-4


LIMZA-*-5


LIMZA-*-6


LICZA-*-1


LICZA-*-2


LICZA-*-3


LICZA-*-4


LICZA-*-5


RZGA-*-010


RZGA-*-033


AGRCZA-*-10


AGRCZA-*-20


LIRZA-*-1


LIRZA-*-2


LIRZA-*-3


QVHZA


QVKZA


MASS 
(Kg)VALVE TYPE MASS 


(Kg)VALVE TYPE VALVE TYPE
MASS 
(Kg)


MASS 
(Kg)VALVE TYPE MASS 


(Kg)VALVE TYPE


The driver configuration and parameters can be easily set with the Atos E-SW programming software.
The programming software is available in different versions according to the driver’s communication interfacing: 
E-SW-BASIC (PS Serial) and E-SW-FIELDBUS (BC CANopen and BP PROFIBUS DP).
A proper connection is required between the PC and the electronic driver communication port (PS, BC or BP).
For a more detailed decription of software interface, PC requirements and adapter/cable/terminator characteristics please refer to technical table GS500.


DVD programming software, must be ordered separately: 


E-SW-*     (first supply - mandatory) = include software installer, user manuals and fieldbus configuration files (EDS for BC, GSD for BP)
E-SW-*-N  (next supplies - optional)  = only for supplies after the first; service not included, web registration not allowed


USB Adapters, Cables and Terminators, can be ordered separately:


E-A-PS-USB/DB9 and E-C-PS-DB9/M8                                            =  USB adapter and cable for PS drivers
E-A-PS-USB/DB9 adapter is required only if a RS232 serial port is not available on the PC


E-A-BC-USB/DB9, E-C-BC-DB9/RA and E-TRM-BC-DB9/DB9       =  USB adapter, cable and terminator for BC drivers
E-A-BP-USB/DB9, E-C-BP-DB9/RA and E-TRM-BP-DB9/DB9       =  USB adapter, cable and terminator for BP drivers
E-TRM-BC-DB9/DB9 (CANopen) and E-TRM-BP-DB9/DB9 (PROFIBUS DP) fieldbus terminators are required when the adapter is directly connected to
the digital driver or to one end of the fieldbus network.


8,2


9


9


9,6


13,6


14,6


17,7


18,7


22


23


8,5


10,2


9


9,3


12,2


16


18,5


10,3


10,8


12


15,7


19,2


28


13,6


14,6


17,7


8,2


9


9


9,6


13,6


14,6


17,7


8,2


9


8,6


9,5


Valve’s 
communication


interfaces quantity position quantity position


PS 1 3 none none


BC, BP
“via stub”
connection 


2 1, 3 1 2


BC, BP
“daisy chain”
connection 


3 1, 2, 3 none none


Scheme


1 2


3


4


Cable gland Threaded plug


1 2


3


4


1 2


3


4


3


4


1 2


3


4


Notes


Cable entrance 1 and 2 are factory plugged


Cable entrance 3 is open for costumers


Cable entrance 4 is factory plugged or wired depending to the valve model


Cable entrance 1, 2 and 3 are open for costumers


Cable entrance 4 is factory plugged or wired depending to the valve model


Cable entrance 1, 2 and 3 are open for costumers


Cable entrance 4 is factory plugged or wired depending to the valve model


1 2


To be ordered separately


Depending to the model code, the valves are
supplied with:


� Atex certified cable gland code ZMX-S
for factory wired connections


� Atex and IECEx certified threaded plugs code
ZMX-T (for connections not to be used)


� Multicertified cable gland code PAMC/M
for factory wired connectionsZMX-S ZMX-L


cable Æ 3,2�8,7 mm cable Æ 6,5�14 mm


PAMC/M


cable Æ 6,5�11,9 mm


Following codes have to be specified for spare cable glands (IP66), or plug:
ZMX-T            = brass threaded plug,threated connection M20x1,5 (6H/6g).
ZMX-S           = brass cable gland, threaded connection M20x1,5 (6H/6g). Cable size 3,2 � 8,7 mm
ZMX-L           = brass cable gland, threaded connection M20x1,5 (6H/6g). Cable size 6,5 � 14 mm
PAMC/M        = with threated connection M20x1,5 UNI-4535 (6H/6g). Cable size PG-9 (IP66/67)


The cable gland PA*/M must be blocked with loctite or similar or with a locking nut.
For connections available for the costumers, the cable glands and the treaded metal plug have to be ordered separately. The quantity and the mounting position of the
cable glands and threaded plugs is depending to the selected connection of the of communication interface, as shown in the following TAB. I
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~35


CH.24CH.27CH.27CH.24


25 15 25 15


torque 
20 Nm


torque 
20 Nm


torque 
20 Nm







DHZA
DLHZA


DKZA
DLKZA


RZGA-010 RZGA-033


AGMZA


RZMA-010 RZMA-030 LIMZA
LICZA
LIRZA


AGRCZA


QVHZA QVKZA


23665.5 27069


DPZA-1=280, DPZA-2=303, DPZA-4=333 74,5


AGMZA 10, 20= 237, AGMZA 32= 248
A
G
M
Z
A
 1
0 
=
 3
05
, A


G
M
Z
A
 2
0,
 3
2 
=
 3
20
 


221 97 295 97


236
270


AGRCZA 10= 226, AGRCZA 20= 244


20
2


21
2


D
P
Z
A
-1
=
28
7,
 D
P
Z
A
-2
 =
29
7,
 D
P
Z
A
-4
=
32
8


20
2


20
2


21
2


20
2


A
G
R
C
Z
A
 1
0 
=
 3
12


, A
G
R
C
Z
A
 2
0=


 3
30


LIMZA, LICZA, LIRZA


size  


dimension


A


B


C


16 25 32 40 50 63 80


228 230 238 253 261 281 361,5


243 243 252 261,5 271,5 281,5 311,5


90 88 80 68 60 37 -


AC


B


320


24 DIMENSIONS OF EXPLOSION PROOF SOLENOIDS WITH INTEGRAL DIGITAL ELECTRONICS [mm]


25 DIMENSIONS OF EXPLOSION PROOF VALVES WITH INTEGRAL DIGITAL ELECTRONICS  [mm]


* for option /H add 40mm to the dimension


*


DIRECTIONAL VALVES
dotted line = double solenoid version


DPZA -AES


PRESSURE CONTROL VALVES
dotted line = -TERS version


DPZA -LES


AGMZA 10, 20= 324, AGMZA 32= 318


01/17


(1
)


(1)   For DPZA-LES-1 the height in the drawing includes the pressure reducing valve (option /G standard)
        For DPZA-AES-1, DPZA-*-2 and -4, in case of option /G the height in the drawings must be increased of 30 mm


DPZA-1=280, DPZA-2=303, DPZA-4=333


D
P
Z
A
-1
=
31
7,
 D
P
Z
A
-2
 =
29
7,
 D
P
Z
A
-4
=
32
8


(1
)








Ex-proof pressure transducers type E-ATRA-7
analog, for open and closed loop systems - ATEX and IECEx certifications


E-ATRA-7


Pressure transducer amplified type
for ex-proof applications


I = current output signal 4 ÷ 20 mA (1)


Series number


400 *


1 MODEL CODE


G466


Pressure measuring range:
60 = 0 ÷   60 bar
160 = 0 ÷ 160 bar
250 = 0 ÷ 250 bar
400 = 0 ÷ 400 bar


I/


Table G466-4/Ewww.atos.com


���


Ex-proof E-ATRA-7 pressure transducers
measure the static and dynamic pressure of
the hydraulic fluid, supplying a current out-
put signal.
The sensor is composed by a thin-film circuit
�, with high resistance to overloads and
pressure peaks.
The integrated electronic circuit � supplies
an amplified voltage or current output signal,
proportional to the hydraulic pressure, with
thermal drift compensation.
The transducer housing and electronics hou-
sing are designed to contain the possible
explosion which could be caused by the pre-
sence of the gas mixture inside the housing,
thus avoiding dangerous propagation in the
external environment.
They are also designed to limit the external
temperature according to the certified class
to avoid the self ignition of the explosive mix-
ture present in the environment.
E-ATRA-7 equip ex-proof pressure control
digital proportional valves with integral tran-
sducer and electronics, TERS execution (see
tech table F650).
They are also used in association with other
Atos ex-proof digital proportionals to perform
closed loop pressure controls:
• pressure control valves with remote pres-


sure transducer, AERS execution (see
tech table F650)


Features:
• Factory preset and calibrated
• 5 m cable connection �
• 1/4" GAS - DIN 3852 hydraulic connection


(pressure port orifice Ø 0,6 mm)
• IP67 protection degree
• CE mark according to EMC directive


3 MAIN CHARACTERISTICS OF EX-PROOF PRESSURE TRANSDUCER


E-ATRA-7 / 400 / I


/


(1) available only with current output signal 4 ÷ 20 mA


Pressure measuring range 0 ÷ 60/160/250/400 bar;  other values availables on request
Note: negative pressure can damage the pressure transducer


Overload pressure 2 x FS without exceeding 600 bar


Burst pressure 5 x FS without exceeding 1700 bar


Response time £ 1 ms
Temperature compensated 0 ÷ +80 °C


Thermal drift @ zero: £ ±0,025 % FS/°C max;   @ FS: £ ±0,025 % FS/°C max
Accuracy £ ±0,5 % FS
Non-Linearity £  ±0,2 % of FS (BFSL) as per IEC 61298-2
Fluid Compatibility Hydraulic oil as per DIN51524...535 for other fluid please contact Atos technical department


Power supply 24 VDC nominal;    maximum range 10 ÷ 30 VDC


Output signal Current output signal 4 ÷ 20 mA (2 wire); for max load see section 5


Wiring protections Against reverse polarity on power supply and short-circuit on output signal


Materials Wetted parts: stainless steel and Elgiloy®; seals: FPM


Mass Approx. 240 g


Electromagnetic compatibility (EMC) EN 61326 emission (group 1, class B) and immunity (industrial application)


Vibration resistance 20 g   according to DIN EN 60068-2-6


Shock resistance 1000 g   according to DIN EN 60068-2-27


Protection class IP67


Notes: FS = Full Scale;     BFSL = Best Fit Straight Line


ATEX certification
IECEx certification


II 2G Ex db IIC T6...T1 Gb
Ex db IIC T6...T1 Gb


Temperature class
(only for Group II) T6 T5 T4


Surface temperature £ 85 °C £ 100 °C £ 135 °C
Ambient temperature -40 ÷ +60 °C -40 ÷ +75 °C -40 ÷ +102 °C


Mechanical construction Flame proof housing classified Ex d, according to EN 60079-0: 2012, EN 60079-1: 2014
Electrical connection Type: 5 m cable 2 wires + shield


Special features Available on request with FM, CSA, EAC, INMETRO and KAZINMETR certification
For further details, please contact Atos technical department


2 EXPLOSION PROOF CERTIFICATION MAIN DATA







6 OVERALL DIMENSIONS [mm]


06/16


5 ELECTRONIC CONNECTIONS


BLACK


RED


AGND


The max resistance RL [W] is calculated:


RL


max 50 Nm


4 INSTALLATION AND COMMISSIONING


4.1 Warning


E-ATRA-7 transducers have to be installed as near as possible to the point where the pressure have to be measured, taking care that the oil flow is


not turbulent.


4.2 Commissioning


Install the transducer in the hydraulic circuit.


Switch-off the power supply before connecting and disconnecting the transducer cable as shown in scheme .5


hydraulic
pressure


System supply – 10[V]
0,02 [A]


RL =


GREY


BROWN do not connect


TRANSDUCER
OUTPUT WIRES


USER CONNECTION
EXAMPLE


Signal


System supply


12.2566.8


91.6


25.5


CH. 27


or
ifi


ce
 Ø


 0
,6


Ø
 1


8.
7


Ø
 2


7


Vout


V+


SHIELD


1/
4 


G
A


S


Power supply (10 ÷ 30 VDC)
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Ex-proof solenoid valves with spool position monitor
on/off, with inductive proximity sensor - ATEX certification


Table TE130-1/E


TE130


1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA


SOLENOID TYPE OA


Voltage code VDC ±10% 24DC


Power consumption 8W


Coil insulation Class H


Protection degree IP 67 according to IEC 144 when correctly coupled with the relevant cable gland


Duty factor 100%


Mechanical construction Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007


Cable entrance and 
electrical wiring


Internal terminal board for cable connection. Threaded connection for cable entrance, 
vertical (standard) or Horizontal (option /O). See section 10 for cable gland


2 EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA


Ex-proof on/off solenoid valves equipped with
proximity sensor for the spool posit ion
monitoring, certified according to ATEX
94/9/EC, protection mode: Ex II 2 GD Ex d IIC
T6/T4/T3 category 2, zone 1, and 2 (see
section �).
The inductive proximity sensor provides an
electric on-off output signal indicating the
position of the valve’s spool.
It has to be electrically fed by means of a safety
barrier for intrinsically safe circuits (to be provided
on the market), classified for Zone 1 and 2.
The solenoid case is designed to contain the
possible explosion which could be caused by
the presence of the gas mixture inside the
housing, thus avoiding dangerous propagation
in the external environment. They are also
designed to limit the external temperature
according to the certified class to avoid the self
ignition of the explosive mixture present in the
environment.
Note: the valve is not certified for safety
applications in conformity to the Machine
Directive 2006/42/CE
Applications: any application in explosive
hazardous environments classified Zone 1 or 2
where the valve open/closed condition must be
monitored.


SOLENOID TYPE OA


Method of protection Ex d


Temperature class T6 T4 (option /7)


Surface temperature ≤ 85 °C ≤135 °C


Ambient temperature -40 ÷ +45 °C -40 ÷ +70 °C


Supply voltage   (1) [V] 7,7 ÷ 9 VDC


Current consumption [mA] ≥ 4 mA (de-energized) ≤ 1 mA (energized)


Protection degree IP68 according to IEC 60529


Max pressure [bar] 500


Ambient temperature -25 ÷ +70 °C


ATEX certification Ex II 2G EEx ia IIC T6


3 PROXIMITY SENSOR: MAIN DATA


SENSOR TYPE Y-9-BES 516- 300-S 266-S4


(1) For application in explosive environments, the inductive proximity sensor must be electrically supplied by means of a galvanic insulated
power amplifier (safety barrier) for intrinsically safe circuits, classified for Zone 1 and 2


�


�


Ex-proof solenoid


Ex-proof inductive proximity sensor 


Proximity connector (supplied with the valve)


�


�


�


�


043124 DHA-0631/2/GK/FI/NC 24DC







4 CERTIFICATIONS


The valve can be used only in Gas environments, classified Zone 1 or 2
In fact the valve solenoid is ATEX certified for both Gas and Dust Zones (see the below solenoid marking), but the intrinsically safe proximity sensor is certified
only for Gas according to the protection mode Ex II 2G EEx ia IIC T6
In the following is resumed the solenoid marking according to ATEX Group II certification. EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to Atex Directive


= ATEX identification for explosive atmospheres equipments
II = Group II for surfaces plants
2 = High protection (equipment category)
GD = For gas, vapours and dust
d = Flame proof housing
IIC = Gas group
T6/T4/T3 = Temperature class of solenoid surface
tD = Dust igniction protection
A21 = Housing protection practice (for dust)
IP67 = Protection degree


Zone 1 (gas) and 21 (dust) = Possibility of explosive atmosphere during normal functioning


Zone 2 (gas) and 22 (dust) = Low probability of explosive atmosphere


Note:
According to EN60079-0 the valves with Atex certification can be coated with a non-
metallic material (for ex. paintened), observing the maximum thickness:
Group IIC = 0,2 mm max


WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification


Special execution with
ex-proof proximity sensor


DHA = spool type - direct


Solenoid threated connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT= 1/2” NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


5 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES


Valve configuration, see section �


Spool type, see section �


Series number


- / - / /


Valve size (ISO 4401) 
0 = 06


Voltage code 24 VDC


Optional cable gland:
PA = with threated cable gland, see section �


0
0/2


1
1/2 2/2 3 4


6 CONFIGURATION AND SPOOLS


Spools 


Options:
7 = for ambient temperature up to 70°C (not for


Group I)
A = solenoid at side of port B (for single sole-


noid valves)
O = horizontal cable entrance (1)


-630/2/A
-631/2/A


-61*/A -67*/A


Where the symbol doesn't show the hydraulic connection (*),
it depends on the central configuration of the spool;


(1) Configurations 63 is available only for spool type 0/2, 1/2 and 2/2
(2) Configurations 61, 67 and 71 are available only for spools 1, 3 and 4


(1)


-71* -630/2
-631/2


-61* -67*


(1)


Electrical signal (only for FI version):
/NC = electric contact is closed when the valve is de-


energized
/NO = electric contact is open when the valve is 


de-energized


/FI = inductive proximity sensor (ATEX certified)


043124 DHA 0 63 1/2 PA GK FI * 7 24DC ** /*


Seals material
- = NBR 
PE = FKM 
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8 Q/Δp DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)


0 A A A A


0/2, 1, 1/2 B B B A


3 B A A A
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Flow rate [l/min]


C


B


A


Spool 
type P→A P→B A→T B→T P→T


9 OPERATING LIMITS (based on mineral oil ISO VG 46 at 50°C)


The diagram have been obtained with warm solenoids and
power supply at lowest value (Vnom-10%). 
The curves refer to application with symmetrical flow
through the valve (i.e. P → A and B → T). 
In case of asymmetric flow the operating limits must be
reduced.


Flow rate [l/min]


In
le


t p
re


ss
ur


e 
[b


ar
]


V


M


S


M = Spools 0, 1;
S = Spools 0/2,1/2, 3


V = Spool 4


Assembly position / location Any position


Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


Ambient temperature -25 °C ÷ +45°C (+70°C for option /7)


Fluid   Hydraulic oil as per DIN 51524 .... 535; for other fluids see section �


Recommended viscosity 15 ÷ 100 mm2/s at 40°C (ISO VG 15 ÷ 100)


Fluid contamination class ISO 4406  class 21/19/16  NAS 1638  class 10, in line filters of 25 μm (β25 _>75 recommended)


Fluid temperature -20°C +60°C (standard seals)     -20°C +80°C (/PE seals)


Flow direction As shown in the symbols of table �


Rated flow See diagrams Q/Δp at section �


Maximum flow 60 l/min see operating limits at section �


7 MAIN CHARACTERISTICS


Ports P,A,B: 350 bar; 
Port T: 210 bar 


Operating pressure 


Flow 
direction


Cable size 6,5 to 11,9 mm


10 CABLE GLANDS - only for Group II


Following codes have to be specified for spare cable glands:
PAMC/GK =with threated connection GK-1/2” ISO/UNI-6125 (tapered)
PAMC/NPT =with threated connection 1/2” NPT ANSI B2.1 (tapered)
PAMC/M =with threated connection M20x1,5 UNI-4535 (6H/6g).


The cable glands PAMC, are Multicertified according to:
ATEX: EN 60079-0, EN 60079-1, EN 60079-7 and EN 60079-31
IECEx: IEC 60079-0, IEC 60079-1, IEC 60079-7 and IEC 60079-31
Rost: EN60079-0 and EN60079-1


The cable glands must be blocked with loctite or similar or with a lock nut.
The valves must be connected to the power supply using the terminal board inside the
solenoid.


Cable gland PAMC/* (IP66/67) for valves with multicertification Group II


The cable must be suitable for the working temperature as specified in the
“safety instructions” delivered with the first supply of the products.
Additional equipotential grounding can be also performed by the user on the external
facility provided on the solenoid case.
Minimum section of external ground wire = 4 mm2.
Minimum section of internal ground wire = the same of supply wire. 


M20x1.5
or


1/2”NPT


~
35


~
55


CH.24


CH.24


CH.30


1/2”GK


PAMC/GK


PAMC/M
PAMC/NPT







01/15


1 = Coil
2 = GND
3 = Coil


� = Solenoid wiring � = Proximity sensor wiring


	 = screw terminal for additional equipotential grounding


11 INSTALLATION DIMENSIONS


cable lenght = 3 mt


043124 DHA-06*


043124 DHA-06*/A


Option /O


043124 DHA-07*


�
�


	


�


�


	


	


	


�


�


brown


blue


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT
For the max pressures on ports, see section �
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Stainless steel valves for water base fluids standard or ex-proof solenoid
valves with Multicertification ATEX, IECEx, EAC or CULUS certification


Table TE137-1/E


TE137


New line of directional solenoid valves with
stainless steel internal parts for application
with water base fluids.
Features:
•These valves are made by selected
inoxidizable materials for internal 
parts to withstand applications with water
base fluids or just pure water. 
External components are derived from
standard valves.


•Two basic versions are available, poppet
type, 3-way leak free (suitable for
accumulator systems) or spool type, 4-
way on-off valves.


•The valves are available with standard �
or ex-proof solenoids �, these last
certified according to:
  - Multicertification ATEX, IECEx, EAC
  - CULUS certification
• ISO standard subplate mounting.
Options for ex-proof version:
•Handwheel manual override � (option /V)
•Manual reset 	 (option /R) for safety
applications


•Horizontal cable entrance.
Common Applications:
Steel plants, die casting, foundry.


Notes:
1)  XW6 and XW4 versions differ only for the coil power (see Input Power) 


2)  Solenoid temperature class, see section 3


3)  Max pressure on T port = 110 bar
Valves are provided by HNBR seals, which allow min ambient temperature down to -40 °C (max oil viscosity = 380 cSt). The min ambient temperature for valves with PE
option (FPM seals) is -20°C. 


Max ambient temperature without solenoids is 70°C


A B


DHAXW4-07*/M


� � � �


� � � �


�  Ex-proof solenoid
�  Valve body
�  Solenoid plunger
�  Spool / poppet
�  Spring
�  Manual override pin
�  Cable entrance
�  Standard solenoid


1 STAINLESS STEEL VALVES: MAIN DATA


Code
(1) Description ISO size T class (2)


Standard Option /7


Input
Power


Max flow
l/min


Dp 
(at max flow)


bar


Max pressure
bar (3)


DLAHXW6
DLAHXW4


3 way, poppet type, 
direct solenoid valves


06
(ISO 4401)


06
(ISO 4401)


no


T6
T4


T6
T4


T6


–


–


–


8 W
25 W


8W
25 W


8 W


10
12


25
30


220


315
350


4 way, spool type
direct solenoid valves


06
(ISO 4401)


T6
T4


T4
T3


T4
T3


T4


T4
T3


8 W
25 W


60
70


see diagram


at section 8
350


250
315


315


3 way, poppet type, 
direct solenoid valves


3 way, poppet type, 
piloted solenoid valveDLAPXW6


T class
(2) 


Input
Power


Multicertification CULUS


12 W
33 W


12 W
33 W


12 W


T6, T5
T3


T6, T5
T3


T6, T5


T6, T5
T3


12 W
33 W


DHAXW6
DHAXW4


DLAHMXW6
DLAHMXW4


DLOHXW


DLOPXW


DHOXW


DLOHMXW


3 way, poppet type, 
direct solenoid valves


4 way, spool type
direct solenoid valves


3 way, poppet type, 
direct solenoid valves


3 way, poppet type, 
piloted solenoid valve


12


24


110


220


06
(ISO 4401)


06
(ISO 4401)


no


06
(ISO 4401) 32 W


(only for 12
and 24 DC)


40 W
(only for
110 and
220 DC)


12


25


220


60


350


350


315


315


–


–


–


–


–


–


–


–


–


–


–


–


–


–


DHOXW-06*


��


� ����


12


24


48


110


220


12


24


110


230


   DC        AC
             50/60Hz


Voltages







3 EX-PROOF SOLENOIDS: MAIN DATA


Mineral oils


Hydraulic fluid


HNBR, FKM


FKM


HNBR


DIN 51524


ISO 12922


HL, HLP, HLPD, HVLP, HVLPD


HFDU, HFDR


HFC


Suitable seals type Classification Ref. Standard


Flame resistant without water


Flame resistant with water


MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office


                                                                          HNBR seals (standard) = -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°C
 
Seals, recommended fluid temperature


          FKM seals (/PE option) = -20°C ÷ +80°C


 Recommended viscosity                                  15÷100 mm2/s - max allowed range 2.8 ÷ 500 mm2/s


 Fluid contamination class                                 ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 mm (b10 _>75 recommended)


 Assembly position / location                             Any position for all valves


 Subplate surface finishing                                Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


4


                                                              CULUS                                  OAXWUL/WP                                                              OAKXWUL/WP


                              OAXW/WP                                                                    OAKXW/WPSolenoid 
code


                                                                                                                   8W                                                                               25W


Coil insulation                                                                                                                                   Class H                           


Protection degree                                                                  IP 66/67 According to IEC 144 when correctly coupled with the relevant cable gland, see table K600


Duty factor


VDC


VAC 50/60 Hz


                                                                          100%                                           


±10%


±10%


Power 
consumption                                                                                                                  12W                                                                              33WCULUS


DHAXW4
DLAHXW4


DHAXW6
DLAHXW6


DLAHMXW6
DLAHPXW6VALVE TYPE DLAHMXW4 


Multicertification 


Valve type
solenoid housing


�


DLOHXW
DLOHMXW
DLAHXW
DLAHMXW


Cast iron


Cast iron


valve body
�


AISI 316L


AISI 630


internal parts
� + �


seals


HNBR (buna) FPM (viton)


DHAXW
DHOXW Cast iron AISI 316L HNBR (buna) FPM (viton)


HNBR (buna) FPM (viton)
DLOPXW
DLAPXW


          std                         /PE


2 MATERIALS SPECIFICATION


AISI 316L, 420B, 440C, 430F


spring
�


AISI 302


AISI 302


AISI 302


AISI 316L, 420B, 440C, 430F


AISI 316L, 420B, 440C, 430F


Voltage                                                                                                           12DC, 24DC, 48DC (1), 110DC, 125DC (1), 220DC
code                                                                                                                         12AC, 24AC, 110-120AC, 230-240AC


Mechanical construction


Cable entrance and 
electrical wiring


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007


Metod of protection                                                                                                                             Ex d                              


Temperature class 


Ambient temperature 


          T6 (£ 85°C)                       T4 (£ 135°C)                       T4 (£ 135°C)                      T3 (£ 200°C)


         -40 ÷ +45 °C                      -40 ÷ +70 °C                     -40 ÷ +40 °C                      -40 ÷ +70 °C


Internal terminal board for cable connection 
threaded connection for cable entrance vertical (standard) or Horizontal (option /O) 


Notes: (1) 48DC and 125DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid


-40 ÷ +70 °C


T5 (£ 100°C)


Multicertification 


CULUS
T3 (£ 200°C)T6 (£ 85°C)


-40 ÷ +70 °C-40 ÷ +55 °C


Temperature class 


Ambient temperature 


Flame proof housing classified according to UL 1203 and UL429, CSA 22.2 n°30-1986 and CSA 22.2 n°139-13CULUS


Multicertification 


Multicertification 







MULTICERTIFICATION ATEX, IECEx, EAC


EXAMPLE OF NAMEPLATE MARKING


Marking 
according to
ATEX Directive


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Atex notified
body and certifi-
cate number


Marking 
according to
ATEX Directive


Russian notified
body and certifi-
cate number


In the following are resumed the valves marking according to multicertifications for Group II


GROUP II, ATEX, marking


GROUP II, IECEx marking


II 2 G   = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres


      = Mark of conformity to the applicable European directives
II 2 D   = Solenoid for surface plants with dust environment, category 2,


suitable for zone 21 and zone 22
Ex d   = Explosion-proof equipment
III C     = Suitable for conductive dust (applicable also IIIB and/or IIIA)
IP66/67 = Protection degree
T85/T135 = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres


    = Mark of conformity to the 94/9/CE directive and to the techni-
cal norms


Ex d   = Explosion-proof equipment
IIC       = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature classes (Gas)
Gb       = Equipment protection level, high level protection for explosive


Gas atmospheres
Ex tb   = Equipment protection by enclosure”tb”
IIIC      = Suitable for conductive dust (applicable also IIIB and/or IIIA)
T85°C/T135°C = Maximum surface temperature (Dust)
Db       = Equipment protection level, high level protection for explosive


Dust atmospheres
IP66/67 = Protection degree


EAC certification acknowledges the whole ATEX Directive 94/9/EC. This certification is available only for gas environment (not for dust).


6.1 EAC marking


II 2 G   = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex d    = Explosion-proof equipment
II C      = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4  = Solenoid temperature class (maximum surface temperature)


    = Mark of conformity to the 94/9/CE directive and to the technical norms


6


5
EXAMPLE OF NAMEPLATE MARKING


Marking according to UL Directive


Notified body and certificate number


CULUS marking


CULUS CERTIFICATION


= Equipment for famable gas and vapours
= Possibility of explosive atmosphere during normal functioning 
= Atmosphere containing flamable gas
= Gas group
= Temperature class of solenoid surface referred to +55°C / +70°C
ambient temperature


Class I 
Division 1
Groups C&D
Groups IIA&IIB
T6/T5







TE137


Standard solenoid
DLOH = direct (12 l/min)
DLOHM = direct (25 l/min)
DLOP = electro-hydraulically piloted
Ex-proof solenoid
DLAH = direct (10 l/min)
DLAHM = direct (25 l/min)
DLAP = electro-hydraulically piloted


Stainless steel execution for internal parts


8 POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE


3  = three way
Valve configuration, see section 8.1
A  = A to T in rest position                 C = P to A in rest position


Series number


Temperature class, see sect. 1 (only for ex-proof solenoids)
4  = T4 (for DLAH and DLAHM)
6 = T6 (for all ex-proof models)


Certification type
-      omit for Multicertification
/UL  = CULUS with 1 m cable lenght, factory wired


Voltage code - see section 1


8.1  Hydraulic configuration


DLAHXW*-3A/M/V DLAHXW*-3C/M


DLAPXW6-3A/M


DLAHMXW*-3A/M-AO/R DLAHMXW*-3C/M-AO


DLAPXW6-3C/M


Options (only for ex-proof solenoids):
R = with solenoid manual reset
V = with handweel manual override
O= Horizontal cable entrance
Only for DLAPXW
D = internal drain
E = external pilot pressure


P T X Y


A


P T X Y


A


P T P T


A B


P T


A


P T


A


Solenoid threated connection (only for ex-proof solenoids):
M = M20x1,5 UNI-4535 (6H/6g)
NPT = 1/2” NPT ANSI/ASME B46.1 (tapered) only for /UL


Spool type - direct


Stainless steel execution for internal parts


7 SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE


Size:    0 = 06


Valve configuration, see section 7.1
61, 63, 71, 75
(configurations 63 and 75 are available only with spool type 1/2) Spool type, see section 7.1


Series number


Temperature class, see sect. 1 (only for DHA)
4 = T4              6 = T6


Voltage code - see section 1


- /-


7.1  Hydraulic configuration


Options:
A = solenoid at side of port B
Options (only for DHA):
V = with handweel manual override
O= horizontal cable entrance


Certification type
-      omit for Multicertification
/UL  = CULUS with 1 m cable lenght, factory wired


Solenoid threated connection (only for DHA):
M = M20x1,5 UNI-4535 (6H/6g)
NPT = 1/2” NPT ANSI/ASME B46.1 (tapered) only for /UL


A = ex-proof solenoids
O = standard solenoids


6


7


0 2 21


1 2


1 21 0 2


1 0


-071*


Configuration for DHA Spools for DHA


-075


-063*-061*


-061*/A


1/2


-063*/A


01 0 2


Configuration for DHASpools for DHA


0


1


3


01 0 2


/*DH A XW 4 * 0 63 1/2 M V 24DC **
Seals material, 
see section 4:
-     = NBR 
PE = FKM 


DLOH XW 6 * - - /3 A M V 24DC ** /*
Seals material, 
see section 4:
-     = NBR 
PE = FKM 







9 Q/Dp DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)


10 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom -10%). For DHAXW valves the curves
refer to application with symmetrical flow through the valve (i.e. P � A and B � T). In case of asymmetric flow the operating limits
must be reduced.
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A-T


P-A


Flow direction


Valve type


DLOHXW, DLAHXW DLOHMXW, DLAHMXW


DLOPXW, DLAPXW


  0                                  B        B        B        B        A


  1, 1/2                           A        A        A        A


  3                                  A        A        B        B


  6                                  A        A        B        A


  7                                  A        A        A        B


DHOXW, DHAXW4


DHOXW, DHAXW
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Flow rate [l/min]


A


B


Flow direction


Spool type
P�A  P�B  A�T  B�T  P�T


Flow rate [l/min]


Flow rate [l/min] Piloting pressure [bar]


minimum 
piloting pressure


3A


3C


3A
3C


DLOHXW, DLAHXW4


DLAHXW6 DLOPXW, DLAPXW6
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M
S


DHAXW6-AO


M = Spools 0, 1    S = Spools  1/2, 3, 6, 7


10.2 Piloting pressure (DLOPXW) 
- max piloting pressure = 315 bar            
- min piloting pressure = see diagram


Flow rate [l/min]


DLOHMXW, DLAHMXW
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M
S


DHOXW, DHAXW4


M = Spools 0, 1    S = Spools 1/2, 3, 6, 7   


internal leakage of DLOHXW, DLOHMXW,
DLOPXW: less than 5 drops/min (0,36
cm3/min) at max pressure.


10.1 Internal leakages 


P � A


(P � B)


A � T


(B � T)


 DLOHXW-3A


 DLOHXW-3C


 DLOHMXW-3A


 DLOHMXW-3C


C


B


B


A


F


E


E


D


�   DLOHMXW-3A and DLOKXW4-3A-AO


�   DLOHMXW-3C and DLOKXW4-3C-AO


�   DLOHMXW6-3A(3C)-AO


�


�


�







11 CABLE GLANDS AND WIRING 


Wiring specifications


Power supply: section of coil connection wires = 2,5 mm2 


Grounding: section of internal ground wire = 2,5 mm2 


The additional equipotential grounding can be also performed by
the user on the external facility provided on the solenoid case.
Section of external ground wire = 4 mm2


11.1 Cable glands - only for Multicertification


Cable glands with threaded connections M20x1,5 for standard or armoured cables have to be ordered separately, see tech. table K600


For Multicertification


1   =  Coil
2   =  GND
3   =  Coil


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


11.2 Ex proof solenoid wiring


Standard version Option /O 


CH 3
n°4 M4x20
locking torque 4Nm


�


�


�  cover with threaded connection for vertical cable gland fitting
�  cover with threaded connection for horizontal cable gland fitting
�  terminal board for cables wiring
�  screw terminal for additional equipotential grounding 
�  standard manual override


Multicertification CULUS certification


�


�


�


�


�


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature


45 °C T6 
85 °C not prescribed


70 °C T4 
135 °C 90 °C


Power supply: section of coil connection wires = 2,5 mm2 


Grounding:      section of internal ground wire = 2,5 mm2 


                                                  section of external ground wire = 4 mm2


1   =  Coil +
2   =  GND
3   =  Coil -


PCB 3 poles terminal board
suitable for wires cross sections
up to 2,5 mm2  (max AWG14)


Standard version Option /O 


CH 3
M4 
locking torque 4Nm


�


�


�  cover with threaded connection for vertical cable gland fitting
�  cover with threaded connection for horizontal cable gland fitting
�  terminal board for cables wiring
�  standard manual override


�


�


�


�


Cable Specification:
Power supply and transducer cables have to comply with following
characteristics


•  Suitable for use in Class I Division 1, Gas Groups C
•  Armored Marine Shipboard Cable which meets UL 1309
•   Tinned Stranded Copper Conductors
•   Bronze braided armor
•   Overall impervious sheath over the armor


Any Listed (UBVZ/ UBVZ7) Marine Shipboard Cable rated 300 V
min, 15A min.  3C 2,5 mm2 (14 AWG) having a suitable service
temperature range of at least -25°C to +110°C (“/BT” Models
require a temperature range from -40°C to +110°C)


For Class I wiring the 3C 1,5 mm2 AWG 16 cable size is admitted
only if a fuse lower than 10 A is connected to the load side of the
solenoid wiring.


Note: a Loctite sealant type 545, should be used on the cable
gland entry threads


11.3 Cable temperature


Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature


55 °C T6 
85 °C 100 °C


70 °C T5 
100 °C 100 °C


The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.


For cULus


(2) = alternative GND screw terminal 
        connected to solenoid housing


TE137







12 INSTALLATION DIMENSIONS OF DHOXW [mm]


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT
For the max pressures on ports, see section 4


Mass: 1,9 kg Mass: 2,6 kg


DHOXW-06 DHOXW-07


Overall dimensions refer to valves with connectors type 666


14 INSTALLATION DIMENSIONS OF DLOPXW [mm]


DLOPXW-3*


Mass: 7 kg


Mounting surface of DLOPXW 
is not ISO standard


Fastening bolts: 
4 socket head screws M10x70-A4-70
Tightening torque = 40 Nm
Seals: 3 OR 3081; 2 OR 108
Ports P,A,T: Ø = 16 mm (max)
Ports X, Y: Ø = 7 mm (max)


Overall dimensions refer to valves with connectors type 666


Overall dimensions refer to valves with connectors type 666


13 INSTALLATION DIMENSIONS OF DLOHMXW  [mm]


DLOHMXW-3*


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P, A, B, T:
Ø = 7,5 mm (max)


P = PRESSURE PORT
A = USE PORT
B = CLOSED 
T  = TANK PORT


Mass: 1,6 Kg Mass: 1,6 Kg


DLOHMXW-3C DLOHMXW-3A







15 INSTALLATION DIMENSIONS OF EX-PROOF DHAXW [mm]


16 INSTALLATION DIMENSIONS OF EX-PROOF DLAHXW AND DLAHMXW [mm]


DHAXW**-06* DHAXW**-06*/V


DHAXW**-07* DHAXW**-07*/V


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT


Mass: 2,9 kg Mass: 3 kg


Mass: 4,6 kg Mass: 4,8 kg


horizontal cable entrance option /O
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DLAHXW*-3A/M/V


DLAHMXW*-3A/M/R


DLAHXW*-3C/M


DLAHMXW*-3C/M


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P      = PRESSURE PORT
A, B = USE PORT
T      = TANK PORT


Mass: 3 kg


Mass: 3,8 kg


Mass: 2,9 kg


Mass: 2,9 kg


horizontal cable entrance option /O
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17 INSTALLATION DIMENSIONS OF EX-PROOF DLAPXW [mm]


DLAPXW6-3A/M
DLAPXW6-3C/M (dotted line)


Mounting surface DLAPX(S)6 and DLPX(S)
not ISO standard
Fastening bolts: 
4 socket head screws M10x70-A4-70
Tightening torque = 40 Nm
Seals: 3 OR 3081; 2 OR 108
Ports P,A,T: Ø = 16 mm (max)
Ports X, Y: Ø = 7 mm (max)
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Stainless steel valves for water base fluids standard or ex-proof 
solenoid valves with Multicertification ATEX, IECEx, EAC or CULUS certification
UL certified valves are obsolete components - availability on request


Table TE137obs/E


TE137obs


New line of directional solenoid valves with
stainless steel internal parts for application
with water base fluids.
Features:
•These valves are made by selected


inoxidizable materials for internal
parts to withstand applications with water
base fluids or just pure water.
External components are derived from
standard valves.


•Two basic versions are available, poppet
type, 3-way leak free (suitable for
accumulator systems) or spool type, 4-
way on-off valves.


•The valves are available with standard �
or ex-proof solenoids �, these last
certified according to:
- Multicertification ATEX, IECEx, EAC
- CULUS certification


• ISO standard subplate mounting.
Options for ex-proof version:
•Handwheel manual override � (option /V)
•Manual reset � (option /R) for safety


applications
•Horizontal cable entrance.
Common Applications:
Steel plants, die casting, foundry.


Notes:
1) XW6 and XW4 versions differ only for the coil power (see Input Power) - For ATEX, IECEx and EAC multicertification the certified temperature class T6,


T4, T3 is related to the max ambient temperature, from which results the max solenoid surface temperature allowed in the application (see section �).
The reference ambient temperature is -40÷+40°C (+45° for XW6), for higher ambient temperature (-40÷+70 °C) the temperature class has to be degra-
ded. For CULUS certification the temperature class is related to the coil power 12W or 33W


2) For CULUS certification the temperature class corresponding to the coil power 12W is not reported in the nameplate marking. For coil power 33W the
temperature class is T4.


3) Max pressure on T port = 110 bar
Valves are provided by HNBR seals, which allow min ambient temperature down to -40 °C (max oil viscosity = 380 cSt). The min ambient temperature for valves with PE
option (FPM seals) is -20°C. 


Max ambient temperature without solenoids is 70°C


A B


DHAXW4-07*/M


� � � �


� 	 
 



� Ex-proof solenoid
� Valve body
� Solenoid plunger
� Spool / poppet
� Spring
� Manual override pin
� Cable entrance
	 Standard solenoid


1 STAINLESS STEEL VALVES: MAIN DATA


Code
(1) Description ISO size T class (1)


Standard Option /7


Input
Power


Max flow
l/min


Δp 
(at max flow)


bar


Max pressure
bar (3)


DLAHXW4
DLAHXW6


3 way, poppet type, 
direct solenoid valves


06
(ISO 4401)


06
(ISO 4401)


no


T6
T4


T6
T4


T6


–


–


–


8 W
25 W


8W
25 W


8 W


10
12


25
30


220


315
350


4 way, spool type
direct solenoid valves


06
(ISO 4401)


T6
T4


T4
T3


T4
T3


T4


T4
T3


8 W
25 W


60
70


see diagram


at section �
350


250
315


315


3 way, poppet type, 
direct solenoid valves


3 way, poppet type, 
piloted solenoid valve


DLAPXW6


T class
(1) 


Input
Power


Multicertification CULUS


12 W
33 W


12 W
33 W


12 W


(2)
T4


(2)
T4


(2)


(2)
T4


12 W
33 W


DHAXW4
DHAXW6


DLAHMXW4
DLAHMXW6


DLOHXW


DLOPXW


DHOXW


DLOHMXW


3 way, poppet type, 
direct solenoid valves


4 way, spool type
direct solenoid valves


3 way, poppet type, 
direct solenoid valves


3 way, poppet type, 
piloted solenoid valve


12


24


110


220


06
(ISO 4401)


06
(ISO 4401)


no


06
(ISO 4401) 32 W


(only for 12
and 24 DC)


40 W
(only for
110 and
220 DC)


12


25


220


60


350


350


315


315


–


–


–


–


–


–


–


–


–


–


–


–


–


–


DHOXW-06*


��


� 

	�


12


24


48


110


220


12


24


110


230


DC AC
50/60Hz


Voltages







3 EX-PROOF SOLENOIDS: MAIN DATA


Mineral oils


Hydraulic fluid


HNBR, FKM


FKM


HNBR


DIN 51524


ISO 12922


HL, HLP, HLPD, HVLP, HVLPD


HFDU, HFDR


HFC


Suitable seals type Classification Ref. Standard


Flame resistant without water


Flame resistant with water


MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office


HNBR seals (standard) = -40°C ÷ +60°C, with HFC hydraulic fluids = -40°C ÷ +50°CSeals, recommended fluid temperature
FKM seals (/PE option) = -20°C ÷ +80°C


Recommended viscosity 15÷100 mm2/s - max allowed range 2.8 ÷ 500 mm2/s


Fluid contamination class ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 μm (β10 _>75 recommended)


Assembly position / location Any position for all valves


Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


4


CULUS OAXWUL/WP OAKXWUL/WP


OAXW/WP OAKXW/WPSolenoid 
code


Multicertification 


8W 25W


Coil insulation Class H


Protection degree IP 66/67 According to IEC 144 when correctly coupled with the relevant cable gland, see table K600


Duty factor


Mechanical construction


Cable entrance and 
electrical wiring


Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007


Metod of protection Ex d


Temperature class 
(surface temperature)


T6 (≤ 85°C) T4 (≤ 135°C) T4 (≤ 135°C) T3 (≤ 200°C)


Ambient temperature 
-40 ÷ +45 °C -40 ÷ +70 °C -40 ÷ +40 °C -40 ÷ +70 °C


Internal terminal board for cable connection threaded connection M20x1,5 for cable entrance, 
vertical (standard) or Horizontal (option /O) 


Voltage 12DC, 24DC, 48DC (1), 110DC, 220DC
code 12AC, 24AC, 110-120AC, 230-240AC


VDC


VAC 50/60 Hz


Notes: (1) 48DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid


100%


±10%


±10%


Power 
consumption 12W 33W


-40 ÷ +70 °C


T4 (≤ 135°C)


CULUS


DHAXW4
DLAHXW4


Not applicable


DHAXW6
DLAHXW6


DLAHMXW6
DLAHPXW6


VALVE TYPE DLAHMXW4 


Multicertification 


CULUS


Multicertification 


CULUS


Multicertification 


Valve type
solenoid housing


�


DLOHXW
DLOHMXW
DLAHXW


DLAHMXW
Cast iron


Cast iron


valve body
�


AISI 316L


AISI 630


internal parts
	 + �


seals


HNBR (buna) FPM (viton)


DHAXW
DHOXW Cast iron AISI 316L HNBR (buna) FPM (viton)


HNBR (buna) FPM (viton)
DLOPXW
DLAPXW


std /PE


2 MATERIALS SPECIFICATION


AISI 316L, 420B, 440C, 430F


spring




AISI 302


AISI 302


AISI 302


AISI 316L, 420B, 440C, 430F


AISI 316L, 420B, 440C, 430F







MULTICERTIFICATION ATEX, IECEx, EAC


EXAMPLE OF NAMEPLATE MARKING


Marking 
according to
ATEX Directive


Marking 
according to
IECEx Directive


IECEx notified
body and certifi-
cate number


Atex notified
body and certifi-
cate number


Marking 
according to
ATEX Directive


Russian notified
body and certifi-
cate number


In the following are resumed the valves marking according to multicertifications for Group II


GROUP II, ATEX, marking


GROUP II, IECEx marking


II 2 G = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2


Ex d = Explosion-proof equipment
II C = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4 = Solenoid temperature class (maximum surface temperature)
Gb = Equipment protection level, high level protection for explosive


Gas atmospheres
= Mark of conformity to the applicable European directives


II 2 D = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22


Ex d = Explosion-proof equipment
III C = Suitable for conductive dust (applicable also IIIB and/or IIIA)
IP66/67 = Protection degree
T85/T135 = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive


Dust atmospheres


= Mark of conformity to the 94/9/CE directive and to the techni-
cal norms


Ex d = Explosion-proof equipment
IIC = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4 = Solenoid temperature classes (Gas)
Gb = Equipment protection level, high level protection for explosive


Gas atmospheres
Ex tb = Equipment protection by enclosure”tb”
IIIC = Suitable for conductive dust (applicable also IIIB and/or IIIA)
T85°C/T135°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive


Dust atmospheres
IP66/67 = Protection degree


EAC certification acknowledges the whole ATEX Directive 94/9/EC. This certification is available only for gas environment (not for dust).


6.1 EAC marking


II 2 G = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Ex d = Explosion-proof equipment
II C = Equipment of group IIC suitable for substances (gas) of group IIC
T6/T4 = Solenoid temperature class (maximum surface temperature)


= Mark of conformity to the 94/9/CE directive and to the technical norms


6


5


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to UL Directive


Class I = Equipment for famable gas and vapours
Division 1 = Possibility of explosive atmosphere during 


normal functioning 
Groups C&D = Gas group (according to UL 1002)
Groups IIA&IIB = Gas group (according to NEC 505-7)
T4 = Temperature class of solenoid surface referred


to +70°C ambient temperature


CULUS marking


CULUS CERTIFICATION







TE137obs


Standard solenoid
DLOH = direct (12 l/min)
DLOHM = direct (25 l/min)
DLOP = electro-hydraulically piloted
Ex-proof solenoid
DLAH = direct (10 l/min)
DLAHM = direct (25 l/min)
DLAP = electro-hydraulically piloted


Stainless steel execution for internal parts


8 POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE


3 = three way
Valve configuration, see section 8.1
A = A to T in rest position C = P to A in rest position


Series number


Temperature class, see sect. � (only for ex-proof solenoids)
4 = T4 (for DLAH and DLAHM)
6 = T6 (for all ex-proof models)


Certification type
- omit for Multicertification
/UL = CULUS with 1 m cable lenght, factory wired


Voltage code - see section �


8.1 Hydraulic configuration


DLAHXW*-3A/M/V DLAHXW*-3C/M


DLAPXW6-3A/M


DLAHMXW*-3A/M-AO/R DLAHMXW*-3C/M-AO


DLAPXW6-3C/M


Options (only for ex-proof solenoids):
R = with solenoid manual reset
V = with handweel manual override
O = Horizontal cable entrance
Only for DLAPXW
D = internal drain
E = external pilot pressure


P T X Y


A


P T X Y


A


P T P T


A B


P T


A


P T


A


Solenoid threated connection (only for ex-proof solenoids):
M = M20x1,5 UNI-4535 (6H/6g)
NPT = 1/2” NPT ANSI B2.1 (tapered) only for /UL


Spool type - direct


Stainless steel execution for internal parts


7 SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE


Size:    0 = 06


Valve configuration, see section 7.1
61, 63, 71, 75
(configurations 63 and 75 are available only with spool type 1/2) Spool type, see section 7.1


Series number


Temperature class, see sect. � (only for DHA)
4 = T4              6 = T6


Voltage code - see section �


- /-


7.1 Hydraulic configuration


Options:
A = solenoid at side of port B
Options (only for DHA):
V = with handweel manual override
O = horizontal cable entrance


Certification type
- omit for Multicertification
/UL = CULUS with 1 m cable lenght, factory wired


Solenoid threated connection (only for DHA):
M = M20x1,5 UNI-4535 (6H/6g)
NPT = 1/2” NPT ANSI B2.1 (tapered) only for /UL


A = ex-proof solenoids
O = standard solenoids


6


7


0 2 21


1 2


1 21 0 2


1 0


-071*


Configuration for DHA Spools for DHA


-075


-063*-061*


-061*/A


1/2


-063*/A


01 0 2


Configuration for DHASpools for DHA


0


1


3


01 0 2


/*DH A XW 4 * 0 63 1/2 M V 24DC **
Seals material, 
see section �:
- = NBR 
PE = FKM


DLOH XW 6 * - - /3 A M V 24DC ** /*
Seals material, 
see section �:
- = NBR 
PE = FKM







9 Q/Δp DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)


10 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom -10%). For DHAXW valves the curves
refer to application with symmetrical flow through the valve (i.e. P → A and B → T). In case of asymmetric flow the operating limits
must be reduced.
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P-A


Flow direction


Valve type


DLOHXW, DLAHXW DLOHMXW, DLAHMXW


DLOPXW, DLAPXW


0 B B B B A


1, 1/2 A A A A


3 A A B B


6 A A B A


7 A A A B


DHOXW, DHAXW4


DHOXW, DHAXW
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A


B


Flow direction


Spool type


P→A P→B A→T B→T P→T


Flow rate [l/min]


Flow rate [l/min] Piloting pressure [bar]


minimum 
piloting pressure


3A


3C


3A
3C


DLOHXW, DLAHXW4


DLAHXW6 DLOPXW, DLAPXW6
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DHAXW6-AO


M = Spools 0, 1    S = Spools  1/2, 3, 6, 7


10.2 Piloting pressure (DLOPXW) 
- max piloting pressure = 315 bar
- min piloting pressure = see diagram
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DHOXW, DHAXW4


M = Spools 0, 1    S = Spools 1/2, 3, 6, 7   


internal leakage of DLOHXW, DLOHMXW,
DLOPXW: less than 5 drops/min (0,36
cm3/min) at max pressure.


10.1 Internal leakages 


P → A


(P → B)
A → T


(B →T)


DLOHXW-3A


DLOHXW-3C


DLOHMXW-3A


DLOHMXW-3C


C


B


B


A


F


E


E


D


� DLOHMXW-3A and DLOKXW4-3A-AO


� DLOHMXW-3C and DLOKXW4-3C-AO


� DLOHMXW6-3A(3C)-AO


�


�


�
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11 INSTALLATION DIMENSIONS OF DHOXW [mm]


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT
For the max pressures on ports, see section �


Mass: 1,9 kg Mass: 2,6 kg


DHOXW-06 DHOXW-07


Overall dimensions refer to valves with connectors type 666


13 INSTALLATION DIMENSIONS OF DLOPXW [mm]


DLOPXW-3*


Mass: 7 kg


Mounting surface of DLOPXW 
is not ISO standard


Fastening bolts: 
4 socket head screws M10x70-A4-70
Tightening torque = 40 Nm
Seals: 3 OR 3081; 2 OR 108
Ports P,A,T: Ø = 16 mm (max)
Ports X, Y: Ø = 7 mm (max)


Overall dimensions refer to valves with connectors type 666


Overall dimensions refer to valves with connectors type 666


12 INSTALLATION DIMENSIONS OF DLOHMXW  [mm]


DLOHMXW-3*


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts:
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P, A, B, T:
Ø = 7,5 mm (max)


P = PRESSURE PORT
A = USE PORT
B = CLOSED 
T = TANK PORT


Mass: 1,6 Kg Mass: 1,6 Kg


DLOHMXW-3C DLOHMXW-3A







14 INSTALLATION DIMENSIONS OF EX-PROOF DHAXW [mm]


15 INSTALLATION DIMENSIONS OF EX-PROOF DLAHXW AND DLAHMXW [mm]


DLAHXW*(/UL)-3A/M/V


DLAHMXW*(/UL)-3A/M/R


DLAHXW*(/UL)-3C/M


DLAHMXW*(/UL)-3C/M


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT


Mass: 3 kg


Mass: 3,8 kg


Mass: 2,9 kg


Mass: 2,9 kg


horizontal cable entrance option /O


DHAXW*(/UL)-06* DHAXW*(/UL)-06*/V


DHAXW*(/UL)-07* DHAXW*(/UL)-07*/V


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT


Mass: 2,9 kg Mass: 3 kg


Mass: 4,6 kg Mass: 4,8 kg


horizontal cable entrance option /O


� Only for /UL: factory wired cables (see section for solenoid wiring)17


� Only for /UL: factory wired cables (see section for solenoid wiring)17







16 INSTALLATION DIMENSIONS OF EX-PROOF DLAPXW [mm]


DLAPXW6(/UL)-3A/M
DLAPXW6(/UL)-3C/M dotted line


Mass: 7 kg


05/17


Mounting surface of DLOPXW is not ISO standard
Fastening bolts: 
4 socket head screws M10x70-A4-70
Tightening torque = 40 Nm
Seals: 3 OR 3081; 2 OR 108
Ports P,A,T: Ø = 16 mm (max)
Ports X, Y: Ø = 7 mm (max)


1 = Coil


2 = GND


3 = Coil


Terminal board (Multicertification ATEX, IECEx, EAC)


Coil


GND


Coil


Wired cables (UL)


AC


white


green


black


DC


red


green


black


17 SOLENOID WIRING


option /O option /V


� Only for /UL: factory wired cables (see section for solenoid wiring)17


215


10585 25


70


115


11
5


66


18
1 87


66


15
3


18 CABLE GLANDS - to be ordered separately - see technical table K600


Wiring specifications


The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the
products.
Additional equipotential grounding can be also performed by the user on the external facility provided on the solenoid case.
Minimum section of external ground wire = 4 mm2.
Minimum section of internal ground wire = the same of supply wire. 
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Explosion-proof solenoid valves with suppressor diode
on/off controls - ATEX certification


Table TE140-0/E


TE140


002290 DHA-0611


1 EXPLOSION  PROOF SOLENOIDS: MAIN DATA


SOLENOID TYPE OA


Voltage code VDC ±10% 12DC, 24DC, 28DC, 48DC, 110DC, 125DC, 220DC


(1) VAC 50/60 Hz±10% 110AC, 230AC


Power consumption 8W


Coil insulation Class H


Protection degree IP 67 according to IEC 144 when correctly coupled with the relevant cable gland SP-PA*


Duty factor 100%


Mechanical construction Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007


Cable entrance and 
electrical wiring


Internal terminal board for cable connection. Threaded connection for cable entrance, 
vertical (standard) or Horizontal (option /O). See section 9  for cable gland


2 EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA


SOLENOID TYPE OA


Method of protection Ex d


Temperature class T6 T4 (option /7)


Surface temperature ≤ 85 °C ≤135 °C


Ambient temperature -40 ÷ +45 °C -40 ÷ +70 °C


On/off directional valves equipped with
explosion-proof solenoids provided with
internal suppressor diode which eliminates
the electric disturbances at the valve de-
energizing.
They are certified ccording to ATEX 94/9/EC
for surface plants with gas, vapours and dust
environment, protection mode:
Ex II 2 GD Ex d IIC T6/T4/T3;
Ex tD A21 IP67 - category 2, zone 1, 2, 21 &
22.
These solenoids are applied to hydraulic
valves for application in explosion hazardous
environments.


(1) For alternating current supply a rectifier bridge is provided built-in the solenoid


A B







Note:
According to EN60079-0 the valves with Atex certification can be coated with a non-metallic material (for ex. paintened), observing the maximum thickness:
Group IIC = 0,2 mm max


WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification


3 CERTIFICATIONS


In the following are resumed the valves marking according to ATEX certifications


EXAMPLE OF NAMEPLATE MARKING


Notified body and certificate number


Marking according to Atex Directive


= ATEX identification for explosive atmospheres equipments
II = Group II for surfaces plants
2 = High protection (equipment category)
GD = For gas, vapours and dust
d = Flame proof housing
IIC = Gas group
T6/T4/T3 = Temperature class of solenoid surface
tD = Dust igniction protection
A21 = Housing protection practice (for dust)
IP67 = Protection degree


3.1 GROUP II, ATEX 


Zone 1 (gas) and 21 (dust) = Possibility of explosive atmosphere during normal functioning


Zone 2 (gas) and 22 (dust) = Low probability of explosive atmosphere


9


GKPA


Special execution with internal
suppressor diode


DHA = spool type - direct


Solenoid threated connection:
GK = GK-1/2” ISO/UNI-6125 (tapered)
NPT = 1/2”  NPT ANSI B2.1 (tapered)
M = M20x1,5 UNI-4535 (6H/6g)


4 MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES


Valve configuration, see section �


Spool type, see section �


Seals material:
omit for NBR (mineral oil &
water glycol)
PE = FPM


Low temperature execution:
BT = low temperature -40°C


Series number


002290 0–DHA 63 1/2 24DC ** /*


Valve size (ISO 4401) 


0  = 06


Voltage code - see section �


/ -


Optional cable gland:
PA = with threated cable gland, see section 


/ 7


(1) Available only for configuration 61, 63, 71


Options:
7 = for ambient temperature up to 70°C (not for Group I)
A = solenoid at side of port B (for single solenoid valves)
MV = vertical hand lever (1)
O = horizontal cable entrance
WP = prolongued manual override protected by metallic cap


a b


a b


a 0 b


a 0


71


63


61


75


67/A


63/A
61/A


67


5 CONFIGURATIONS and SPOOLS
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1


90


16
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17
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91


58


4


19


5


93
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39
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0 b
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a 0


a b


0/2


1/2
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0/2


a 0 b


a 0 b


a 0 ba 0 ba 0 ba 0 b


a b


70
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9 CABLE GLAND


Following codes have to be specified for spare cable glands:
PA(M)19/GK = with threated connection GK-1/2” ISO/UNI-6125 (tapered)
PA(M)19/NPT = with threated connection 1/2” NPT ANSI B2.1 (tapered)
PA(M)19/M = with threated connection M20x1,5 UNI-4535 (6H/6g).


This cable gland must be blocked with loctite or similar or with a locking nut.


Note: special cable clamps PA112 (PG12)  available on request only as spare parts.


CABLE GLAND PA19/*
(PG9 - IP67) 


The valves must be connected to the power supply using the terminal board inside the solenoid.
The cable must be suitable for the working temperature as specified in the “safety instructions” delivered with the first supply of the products.
Additional equipotential grounding can be also performed by the user on the external facility provided on the solenoid case.
Minimum section of external ground wire = 4 mm2.
Minimum section of internal ground wire = the same of supply wire. 
In order to reach the terminal board inside the solenoid, the top plate of the solenoid must be removed.
Solenoids are provided with threated connection for cable entrance:
GK-1/2" GAS (ISO/UNI 6125) or M20x1,5 (UNI-4535) or 1/2"NPT (ANSI B2.1)


The cable glands are available on request certified ATEX according to EN 60079-0 and EN 60079-1.
PA19 cable size 7÷9,5 mm
PA112 cable size 9÷12 mm


Assembly position / location Any position


Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)


Ambient temperature -25 °C ÷ +45°C (+70°C for option /7)


Fluid   Hydraulic oil as per DIN 51524 .... 535; for other fluids see section �


Recommended viscosity 15 ÷ 100 mm2/s at 40°C (ISO VG 15 ÷ 100)


Fluid contamination class ISO 4406  class 21/19/16  NAS 1638  class 10, in line filters of 25 μm (β25 _>75 recommended)


Fluid temperature -20°C +60°C (standard seals)     -20°C +80°C (/PE seals)


Flow direction As shown in the symbols of table �


Rated flow See diagrams Q/Δp at section �


Maximum flow 70 l/min see operating limits at section �


6 MAIN CHARACTERISTICS


Ports P,A,B: 350 bar; 
Port T: 210 bar 


Operating pressure 


7 Q/Δp DIAGRAMS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


0 C C C C


0/2, 1, 1/2 A A A A


3 A A C C


4, 5 D D D D A


6 A A C A


7 A A A C


8 C C B B
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Flow direction


Spool type
P�A P�B A�T B�T P�T


8 OPERATING LIMITS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)


The diagram have been obtained with warm solenoids and power supply at lowest value (Vnom-10%). For DHA valves the curves refer to appli-
cation with symmetrical flow through the valve (i.e. P � A and B � T). In case of asymmetric flow the operating limits must be reduced.
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DHA


M = Spools 0, 1, 8;
S = Spools 0/2,1/2, 3, 6, 7;


V = Spools 4, 5.


8.1 Pressure limits: P, A, B = 350 bar;  T = 210 bar
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1 = +
2 = GND
3 = -


� = Solenoid wiring 


Electric scheme� = screw terminal for additional equipotential grounding


10 INSTALLATION DIMENSIONS


002290 DHA-06*


002290 DHA-06*/A


Option /O


002290 DHA-07*


�


�


�


�


�


�


�


�


�


�


Dotted line = additional diodes for AC version


ISO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 
4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P,A,B,T: Ø  = 7.5 mm (max).


P = PRESSURE PORT
A, B = USE PORT
T = TANK PORT
For the max pressures on ports, see section �
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Ex-proof proportional pressure control valves - Pmax 350 bar
Atex, IECEx or CULUS certified


Table TF030-2/E


TF030


Ex-proof proportional pressure relief,
compensator and reducing valves with
pressure regulation range up to 350 bar,
instead of 315 / 250 bar of standard exe-
cutions.
They are available with following certifica-
tions:
� ATEX 94/9/CE, protection mode Ex II


2GD Ex d IIC T6/T5/T4, Ex tD A21, IP67
(solenoids group II for surface plants
with gas, vapors and dust environment,
category 2, zone 1, 2, 21, and 22)


� ATEX 94/9/CE, protection mode Ex I M2
Ex d I (solenoids group 1 for surface,
tunnels or mining plants)


� IECEx worldwide recognized safety certi-
fication, Ex d IIC T6/T4/T3, Ex tD A21 IP67


� CULUS according to UL1002 and CSA 22.2
n°139-1982 Standard, Class I, Groups
C&D (Groups IIA & IIB to NEC 505-7)


� Rostechnadzor Russian certification
Ex d IIC T6/T4/T3


1 MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE REDUCING VALVES


Max regulated pressure = 350 bar


Special number for execution Pmax = 350 bar
to be added to standard valves model code


Model code:
RZGA-A (1)
RZGA-AES, -TERS, -AERS (2)
HZGA-A (1) 
KZGA-A (1) 
AGRCZA-A (1)
AGRCZA-AES, -TERS, -AERS (2)
LIRZA-A (1)
LIRZA-AES, -TERS, -AERS (2)


(1) see KT master catalog, table F600 (Multicertification Atex, IECEx and Rostechnadzor), E125 (CULUS)
(2) see KT master catalog, table F650 (Atex and IECEx)


Options
(see standard valves
model code)


2 HYDRAULIC CHARACTERISTICS OF PROPORTIONAL PRESSURE REDUCING VALVES


Hydraulic symbols


Valve model


Size code
Valve size
Max regulated pressure[bar]
Min regulated pressure [bar]
Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]


RZGA AGRCZA LIRZA


033 10 20


350


350


3 3 3 12 1212


210


100 160 300 300 550160


06 10 20 25 3216


321


12


800


40


4


970255 RZGA-A-033/350/*


RZGA-A(-AES)-033 AGRCZA-A(-AES)


AGRCZA-AERS(-TERS)RZGA-AERS(-TERS)-033


LIRZA-A(-AES) LIRZA-AERS(-TERS)


KZGA


10


3


10


40


A1 T1 P1 T1 B1


A T P T B


A1 P1 T1 B1


A P T B


MM


HZGA-A KZGA-A


HZGA


031


3


06


40


***350***970255 - / /
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4 HYDRAULIC CHARACTERISTICS OF PROPORTIONAL RELIEF AND COMPENSATOR VALVES


Hydraulic symbols


3 MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES


LIMZA-AERS(-TERS) LICZA-AERS(-TERS)LICZA-A (-AES)


RZMA-AERS(-TERS)-010 RZMA-AERS(-TERS)-030 AGMZA-AERS(-TERS)


RZMA-A(-AES)-010 RZMA-A(-AES)-030 AGMZA-A(-AES)


LIMZA-A (-AES)


A1 P1 T1 B1


A P T B


M


HZMA-A


Valve  model


Size code
Valve size
Min regulated pressure [bar]
Measured with flow [l/min] 
Max regulated pressure [bar]


Max pressure at port P, A, B, X [bar]
Max pressure at port T, Y [bar]
Max flow [l/min]


AGMZA LIMZA LICZA


010 030 10 20 32 1 2 3 4 5 6 1 2 3 4 5


350 


350


210


06 10 20 32 16 25 32 40 50 63 16 25 32 40 50


8


80


4 40 200 400 600 200 400 750 1000 2000 3000 200 400 750 1000 20004500


RZMA HZMA


030


06


40


11 11 10 11 11 10 13 15 15 12 11 11 15 181878 7


25 25 25 20 40 75 100 200 300 20 40 75 100 200450101 10


Max regulated pressure = 350 bar


Special number for execution Pmax = 350 bar
to be added to standard valves model code


Model code:
RZMA-A (1)
RZMA-AES, -TERS, -AERS (2)
HZMA-A (1)
AGMZA-A (1)
AGMZA-AES, -TERS, -AERS (2)
LIMZA-A (1)
LIMZA-AES, -TERS, -AERS (2)
LICZA-A (1)
LICZA-AES, -TERS, -AERS (2)


(1) see KT master catalog, table F600 (Multicertification Atex, IECEx and Rostechnadzor), E125 (CULUS)
(2) see KT master catalog, table F650 (Atex and IECEx)


Options
(see standard valves
model code)
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