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Table A300-1/E

PFEA vane and PVPCA piston PUMPS - for potentially explosive atmospheres

according to 2014/34/EU Atex directive

PFEA-41 PVPCA-L-4046

E EXPLOSION PROOF CERTIFICATION MAIN DATA

ATEX certification Ex Il 2/2 GD cbk IIC Tx

Reference Norm UNI EN 13463

PUMP TYPE (std and /PE) wa::i;l\ycol 7 IPE (std and /PE) wa':ZrP:ICcol 17 [PE
Temperature class T6 T6 T5 T5 T5 T4
Surface temperature <85°C <85°C <100 °C <100 °C <100 °C <135°C
Ambient temperature -20 + +60 °C [-20 + +60 °C | -20 + +70 °C | -20 + +60 °C|-20 + +60 °C |-20 + +70 °C
Max inlet fluid temperature +60 °C +50 °C +80 °C +60 °C +50°C +80 °C
Protection degree IP 66

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

MODEL N°| PFEA-3F1xxx

o CECH

TOV 08 ATEX366332)0X | IP66
O é rotation —l

made_in lkaly wwp.atos.com RPM[ l/l l Pin l

| atos A

Alos spa Sesto Calende faly

22 6Dtk o T J°C (T[_])| -20°C<Tolet[  PC O

-20°C<Tamb.et[  |°C

|+15bar Pmax bar

Notified body and certificate number

T-765

Marking according to Atex Directive

E TECHNICAL CHARACTERISTICS and OVERALL DIMENSIONS

PFEA-*1, see tab. A005 PVPCA (with hydraulic controls), see tab. A160
PFEA-*2, see tab. A007 PVPCA (with proportional controls), see tab. AS170

E 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.

A WARNING: The pumps must not be operated in dry conditions or with oil ports blocked

PFEA vane and PVPCA piston pumps are
certified for application in potentially
explosive atmospheres according to
ATEX 2014/34/EU, protection mode
Ex Il 2/2 GD cbk IIC T6/T5/T4 (group
Il 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 cm®/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 cm?®/rev.
SAE J744 mounting flange and shaft.
Optional through output shaft execution.

2.2 GROUP II, Atex

Ex = Equipment for explosive atmospheres
Il = Group Il for surfaces plants

2/2 = Pump category

GD = For gas, vapours and dust

¢ = 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

PFEA

ground






| 5| MODEL CODE of VANE PUMPS type PFEA
PFEA XA - 31

Fixed displacement vane pump
with Ex-proof certification

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)

Displacement of PFEA-*1 [cm?®/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 [cm?/rev]
for PFEA-32: 022, 028, 036

for PFEA-42: 045, 056, 070, 085
for PFEA-52: 090, 110, 129, 150

036

1 D T 17 ** r

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

Series number

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

Port orientation, see table AO05 section [5]:
T = standard
U, V, W = on request

Direction of rotation (viewed from the shaft end):

D = clockwise
S = counterclockwise

Note: PFEA* are not reversible

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

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

@ MODEL CODE of PISTON PUMPS type PVPCA (with hydraulic controls)
PVPCA XA -C -4 046 / 31044 / 1 D /PA -GK /7 24DC 10 I

Variable displacement vane
pump with Ex-proof certification

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%)

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 cm/rev
046 = 46 cmé/rev
073 =73 cm’rev
090 =88 cm’rev

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

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

Series number

Voltage code
(see table E120)

Option:
17 = for ambient temperature up to 70°C (only for /PE)
/0 = horizontal cable entrance

/ WP = prolongued manual override protected by
metallic cap

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)

Cable gland:

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

Direction of rotation (viewed at the shaft end):

D = clockwise
S = counterclockwise

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)

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

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

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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A600-1/E

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.

PFE(A) PVPC(A)

Index

SYMBOLS CONVENTIONS
GENERAL NOTES
HARMONIZED STANDARDS
[2] WORKING CONDITIONS
NAMEPLATES

[6] ATEX CERTIFICATION
SAFETY NOTES
MAINTENANCE

[3] TRANSPORT AND STORAGE

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

A This symbol refers to possible dangers which can cause serious injuries

2| GENERAL NOTES

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

‘ @ These operating instructions must always be kept near the machine where the pump is installed to ensure an easy and fast consultation

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

E 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.

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

| 4] WORKING CONDITIONS

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

Pumps type PFE PFEA &) PVPC PvPCA &)
Pumps version STD ‘ IPE STD, /PE 17 IPE STD ‘ IPE STD, /PE 17 IPE
Ambient temperature [°C] -20 + +70 -20 + +60 -20++70 -20 = +70 -20 + +60 -20++70
Max inlet fluid temperature [°C] +60 +80 +60 +80 +60 ‘ +80 +60 +80
Surface temperature [°C] / Temperature class - <85/T6 <100/ T5 - <100/T5 <135/T4
Protection degree IP 66

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

max at cold start 800 mm?s; max at full power 100 mm?/s;

Max working pressure (1) 250 bar for size 90, 280 bar for all other sizes

Recommended viscosity

during operation 24 mm?/s; min at full power 10 mm?/s

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

Fluid contamination class (see sect. 7.6, 7.7)

ISO 19/16, Filters at 25 pm value with B25 75 recommended

ISO 16/13 Filters at 10 um value with 10 75 recommended

Recommended pressure at inlet port

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 O to +1,5 bar

from -0,2 to +24 bar

Speed range (1)

[rpm]

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

from 600 to 3000 rpm, depending to the size

(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)-*

AB00





5] NAMEPLATES

@ Nameplate for PFEA Nameplate for PFE

|
MODEN | PFEA. Jhaex ] at@ “’A %: ratation —F——— at@S@)A
SERIAL N c € 1226 etk ic T ¢ (T[_) | -20°CsTolleH] e O = O
o T;V 08 ATEX 000000X P86 -20°CeTamb.ct PRESt

rotation e

N
sade ) ol weatoscon RPM[_ /[ Pin [, J#15bar _Pmax b made in oy wwatoscon [ ] -

® o ® ®

@ Nameplate for PVPCA Nameplate for PVPC

GP ) ® ® ® ()
[ atosA

os s Sest alnce Hly

T-765

PFE(A)
nameplate

M PVPCA XA-C-4046/31044/1DYPA-GK/7 24DC 10

dtosA
TOV 08 ATEX |XXXXXX X IP66
Oc € é n2:2@p bk IcT__Fc () O PVPC3020" O PVPC(A)

Pin-0.2++24bar  Pmax| bar  -20°CsTolls+| (2 s nameplate
rotation e -20CeTambat[_'C — 2 P :
‘nade in Haly - .

N — z
wawalos.con | RPM . ’ - <C——"—rotation mode in Italy  wwwafoscon  T-549

® 6 00

Description ® Minimum pump rotation speed in RPM = revolution/min

@ Serial number @ Maximum pump rotation speed in RPM = revolution/min

(@ Pump code Mimimun inlet pressure (PFEA), range inlet pressure (PVPCA)
® Ex112/2 GD cbk IIC T++°C (T*°C) -see sect. [6] (® Maximum working pressure

@ Maximum inlet fluid temperature Maximum ambient temperature

(B Pump shaft rotation direction: clockwise or counterclockwise @ Delivery date

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

@ ATEX CERTIFICATION

@ 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.

Eq;:g:\:nt cat?gory Application, properties Zones
10 2014/34/EU| 2014/34/EU (excerpt from Directives) to 1999/92/CE
I 1G Potentially explosive atmospheres, in which explosive gases, mists or vapors are likely to be present 0.1 2
continuously, for long periods or frequently. Very high level of protection Y
I G Potentially explosive atmospheres, in which explosive gases, mists or vapors are likely to occur occa- 10
sionally. High level of protection '
I 3G Potentially explosive atmospheres, in which explosive gases, mists or vapors are likely to occur for short 2
periods. Normal level of protection
Potentially explosive atmospheres, in which explosive dust/air mixtures are likely to be present conti-
I 1D . A . 20, 21, 22
nuously, for long periods or frequently. Very high level of protection
I 2D Potentially explosive atmospheres, in which explosive dust/air mixtures are likely to occur occasionally. 21 22
High level of protection '
I 3D Potentially explosive atmospheres, in which explosive dust/air mixtures are likely to occur rarely or for short 20
periods. Normal level of protection
Note: the permitted areas for PFEA and PVPCA pumps are evidenced in shaded area
These pumps are suitable for functioning with Hydraulic oil DIN 52524...535, Water glycol, Phosphate esters
PUMP VERSION Group Equipment category Gas group Temperature class Zone
PFEA and PVPCA Il 2GD Ic PFEA T6, PVPCA T5 1,2,21,22
PFEA* /7 |PE and PVPCA* /7 |PE I 2GD IIc PFEA* T5, PVPCA* T4 1,2,21,22

Ex 11 2/2 GD cbk IIC T++°C (T*°C)
GROUP I, Atex certification

Ex = Specific marking for explosion protection

Il = Equipement group (Il = two)

2/2 = Pump category

GD = Explosive atmosphere due to gas vapours and dust

¢ = 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)






SAFETY NOTES

- 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

Consult table POO2 for installation commissioning and maintenance of electrohydraulic system

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):
e The pumps can be installed in horizontal or in vertical position. In case of vertical position the pump shaft must be oriented upward.
o 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.
o Before the commissioning the pump body must be filled with the working fluid through one of the drain connections.
o The connection with the electric motor must be realized by means of proper elastic coupling.

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[2].
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.

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

@ - 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. Grounding nameplate

- 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.

Ground connection

[}
=

7.6 Hydraulic fluids and operating viscosity range
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 mm?/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 mm?/s for short periods at max fluid temperature on drain line

- 1000 mm?/s for short period at cold start-up (800 mm2/sec for PVPC(A))

7.7 Filtration

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.

AB00





MAINTENANCE

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

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

@ Front seal
(@ Bearings

PVPC(A)

PFE(A)

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.

@ 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 [2] (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.

A 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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at@g A www.atos.com Table BX400-2/E

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

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.

@ c € CKAM-80/45*100-X004- L - B1X1 e Optional ex-proof proximity sensors,
ATEX certified

e Bore sizes from 25 to 200 mm

e Up to 3 rod diameters per bore

e Strokes up to 5000 mm

| 1] ATEX CERTIFICATION

Cylinder type Group E:at.;:on;ent ?:: Tetr:\r;)sesl'a(:l;re Zone e Single or double rod
gory | group ¢ 16 standard mounting styles

CKA Il 2GD I1C | T85°C(T6)/T135°C(T4) | 1,2,21,22 « 5 seals options

CKA + ex-proof I 2G B T6 1,2 e Attachments for rods and mounting
rod position transducer (2) I 3D B T85°C 2 styles, see tab. B500

CKA . — m 3G m 2 p For cylinder's dimensions and options

+ ex-proof proximity sensors see tab B.137
(1) Temperature class depends to the max fluid temperature and sealing system For cylinder's choice and sizing criteria

2) The rod position transducer is certified to work with explosive gas (cat. 2G) and dust (cat. 3D
@ P plosive gas ( ) ( ) see tab. B015

2| MODEL CODE

| CKA M|/ [10] - 50|/ 22| /[22] *[0500|- S| [3] [0] [1]-|A]- B1E3X1Z3 >

Cylinder series Series number (2)

CKA to ATEX 2014/34/EU ’ 7 i
dimensions 1o ISO 6020 - 2 Heads’ configuration (1)(3)
Oil ports positions

B*= front head

Ex-proof position transducer X* = rear head
See segtlpn Cushioning adjustments positions, to be entered
- = omit if not requested only if adjustable cushionings are selected

M= Digital magnetostrictive E* = front head

Z* = rear head

Incorporated subplate (1) + = selected position (1, 2, 3 or 4)
- = omitif subplate is not requested
10 = size 06 Options (1)(3):
20 = size 10 Rod end
30 = size 16 F =female thread
40 = size 25 G =light female thread
H =light male thread
Bore size (1) Oversized oil ports
; D =front oversized oil port
rom 25 to 200 mm Y =rear oversized oil port
Ex-proof proximity sensors, see section
Rod diameter (1) R =front sensor

S =rear sensor
Rod treatment
K =nickel and chrome plating

from 12 to 140 mm

Second rod diameter for double rod (1) T =induction surface hardening and chrome plating
from 12 to 140 mm, omit for single rod Air bleeds
A =front air bleed
W =rear air bleed
Stroke (1) Draining
up to 5000 mm ( 4000 mm for CKAM ) L =rod side draining
Mounting style (1) REF. 1SO Sealing system, see section
C = fixed clevis MP1 (4) 1 = (NBR + POLYURETHANE) high static and dynamic sealing
D = fixed eye MP3 (4) 2 = (FKM + PTFE) very low friction and high temperatures
E = feet . MS2 4 = (NBR + PTFE) very low friction and high speeds
G = front trunnion m% 6 = (NBR + PTFE) very low friction, single acting - pushing
H = rear trunnion @ 7 = (NBR + PTFE) very low friction, single acting - pulling
K = feet with key @ 25+63 M:I'4 ®
L = intermediate trunnion
N = front flange MES Spacer (1)
P = rearflange MEG (4) 0=none 2=50mm 4=100mm 6=150mm 8 =200 mm
S = fixed eye + spherical bearing MP5 (4) o
T = threaded hole+tie rods extended MX7 Cushionings (1)
V = rear tie rods extended MX2 0 = none
y = ggg?ceggetc'itgggs extended M?ﬂ Fast adjustable Slow adjustable Fast fixed
Y _ front tie rods extended MX3 1 =rear only 4 = rear only 7 =rear only
Z — front threaded holes MX5 2 = front only 5 = front only 8 = front only
B 3 = front and rear 6 = front and rear 9 = front and rear
(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

BX400





| 3| CERTIFICATION

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

Ex Il 2GD ck IIC T85°C(T6)

GROUP II, Atex

Ex = Equipment for explosive atmospheres

Il = Group Il for surface plants

2 = High protection (equipment category)

GD = For gas, vapours and dust

¢,k = Protection by contructional safety and by liquid immersion

lIC = Gas group

T85°C/T135°C = Surface temperature class for dust

T6/T4 = Surface temperature class for gas, see section [6]

Zone 1 (gas) and 21 (dust) = Possibility of explosive atmospheres during normal functioning
Zone 2 (gas) and 22 (dust) = Low probability of explosive atmospheres

E 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

| 5| EX-PROOF ROD POSITION TRANSDUCER

CODE: M

CKA cylinders are available with “Balluff” Ex-proof rod position transducer, ATEX certified to
11 1/2 G Ex d 1IB+H, T6 X for gas and Ex tD IP67 T85°C for dust. Ex-proof transducers meet the
requirements of the following european standard documentations:

11/2G ExdIIB + H,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

@ MAIN CHARACTERISTICS AND FLUID REQUIREMENTS

Ambient temperature -20++70°C

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

= +85°C (T6); = +135 °C (T4) for seals type 2 (*)
16 MPa (160 bar)

25 MPa (250 bar)

Max frequency 5Hz

Fluid temperature

Max surface temperature

Max working pressure
Max pressure

Max speed (see section [7])
Recommended viscosity

1m/s (seals type 2, 4, 6, 7); 0,5m/s (seals type 1)
15 + 100 mm?/s
Fluid contamination class according to ISO 4406| 1SO 19/16 (achievable with in-line filters at 25 [In)

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

SEALING SYSTEM FEATURES

© 2/2
Serial N° t A
- www.atos.com &
 C€E 112GD ck IIC T85°C(T6) ‘
Thmax+70°C  -20°C<Tamb<+70°C W
{ Pmax2s50bar______ fmaxSHz _
TUV 09 ATEX 366333

Notified body and certified number

Working conditions - legend
Tfmax = Max fluid temperature
Pmax = Max pressure

Tamb = Ambient temperature
fmax = Max frequency

Marking according to Atex directive

GROUNDING

«HH
6
~39 56 Z g:)

cable connection with protection
degree IP 67

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.

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.

Sealing Max Fluid 1SO Standards for seals
Material Features speed | temperature Fluids compatibility
system [m/s] range Piston Rod
NBR + high static o o P i -
1 POLYURETHANE and dynamic sealing 0.5 -20°C to 70°C | Mineral oils HH, HL, HLP, HLP-D, HM, HV ISO 7425/1 1SO 5597/1
very low friction 5 o Mineral oils HH, HL, HLP, HLP-D, HM, HV,
2 FKM + PTFE and high temperatures ! -20°C 10 120°C fire resistance fluids HFA, HFB, HFD-U,HFD-R 150 74251 180 7425/2
very low friction N o Mineral oils HH, HL, HLP, HLP-D, HM, HV, MIL-H-5606
4 NBR + PTFE and high speeds ! -20°C1070°C | o esistance fluids HFA, HFC (water max 45%), HFD-U | SO 7425/1 | 10 7425/2
_ very low friction _one o Mineral oils HH, HL, HLP, HLP-D, HM, HV,
6-7 NBR + PTFE single acting - pushing/pulling| ! 20°C 1o 70°C fire resistance fluids HFA, HFC (water max 45%), HFD-U 10 7425/1 IS0 7425/2

EX-PROOF PROXIMITY SENSORS

CODES: R = front sensor; S = rear sensor

CKA cylinders are available with ex-proof proximity sensors, ATEX certified to Ex Il 3G Ex nA Il 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

06/17

SENSORS TECHNICAL DATA

Ambient temperature -20 + 70°C
Nominal voltage 24 VpC
Operating voltage 10 + 30 VbC
Max load 200 mA
Repeatability <5%
Protection degree IP 68
Max frequency 1000 Hz
Max pressure 25 MPa
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Table E120-28/E

On-off ex-proof solenoid valves

multicertification ATEX, IECEx, EAC

EAL

® spool

& CE

i

@ valve body

® 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 following
multicertifications:
Multicertification for solenoids group Il for
surface plants with gas, vapours and dust
environment
o ATEX 2014/34/UE

Ex 112G Ex d IIC T6/T4 Gb

Ex I1 2D Ex tb I1IC T85°C/T135°C Db
¢ [ECEx worldwide recognized certification

Ex d IIC T6/T4 Gb

Ex tb I1IC T85°C/T135°C Db
® EAC EurAsian Certification

Ex Il 2G Exd IIC T6/T4
Il Multicertification for solenoids group | for
surface, tunnels or mining plants
o ATEX 2014/34/UE: Ex | M2 Ex db | Mb
e [ECEx: Ex db | Mb
DHA and DLAH are SIL compliance with
IEC 61508 (TUV 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.

DHA-06*

| 1| EX-PROOF SOLENOIDS: MAIN DATA

SOLENOID TYPE ON/OFF

Solenoid Multicertification for Group |l OA

code Multicertification for Group | (mining) OAM

Voltage VDC +10% 12DC, 24DC, 28DC, 48DC, 110DC, 125DC, 220DC
code VAC 50/60 Hz +10% 12AC, 24AC, 110-120AC, 230-240AC (1)

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

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 [ig for cable gland and wiring

Method of protection Exd

Temperature class (only for Group Il) T6 T4
Surface Multicertification for Group Il <85°C <135°C
temperature | Multicertification for Group | (mining) 150 °C

Ambient Multicertification for Group |l -40 + +45 °C (2) -40 + +70°C (2)
temperature | Multicertification for Group | (mining) -20 + +70

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

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

Assembly position / location

Any position for all valves

Subplate surface finishing

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

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
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 mm?s - max allowed range 2.8 + 500 mm?/s

Fluid contamination class

ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (310 >75 recommended)

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

: - ISO 12922
Flame resistant with water NBR, HNBR HFC

E120





| 3| MULTICERTIFICATIONS

In the following are resumed the valves marking according to multicertifications for Group Il and Group | (mining)

3.1 GROUP II, ATEX marking

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

Exd = Explosion-proof equipment

IIC = 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

C€ = Mark of conformity to the applicable European directives

112D = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22

Exd = Explosion-proof equipment

IIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)

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

3.2 GROUP II, IECEx marking

Exd = Explosion-proof equipment

lnc = 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”

HIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)

T85°C/T135°C = Maximum surface temperature (Dust)

Db = Equipment protection level, high level protection for explosive
Dust atmospheres

IP66/67 = Protection degree

3.3 EAC marking

EAC (EurAsian certification) acknowledges the whole ATEX Directive
2014/34/EU.

This certification is available only for gas environment (not for dust).

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

= Explosion-proof equipment

= Equipment of group IIC suitable for substances (gas) of
group lIC

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

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

norms

Exd
nc

3.4 GROUP I, ATEX (mining)

@ = ATEX identification for explosive atmospheres equipments

| = Group | for mines and surface plants

M2 = High protection (equipment category)

Ex db = Explosion-proof equipment

| = Gas group (Methane)

Mb = Equipment protection level, high level protection for
explosive atmospheres

IP66/67 = Protection degree

3.5 GROUP |, IECExX (mining)

Ex db = Explosion-proof equipment

| = 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

Atex notified
body and certifi-
cate number

EXAMPLE OF NAMEPLATE MARKING

N —T SN
SERAL N[ mmieming

Marking
according to
ATEX Directive

]
C € [0722 CESI 02 ATEX 014X
O & N 2G Ex d IIC T8/T4 Gb O

IECEX notified
body and certifi-

cate number

Marking
according to
IECEx Directive

€)1 2D ExtbIIC T85°C /T135°C Db
—1ECEx CES 10.0010X |

ExdIIC T6/T4 Gb
Extb lIC T85°C s T136°C Db

EAC notified 3

body and certifi- TP TC N° TC RU C-IT.T B08.B. 01784

cate number 01272011 Ce pud RU N 0408158

Marking

e o | & 126 Exd lic T6/T4 |

ATEX Directive Supplyl H lw l lv l IHZ
Tamb. -[ |+ +45°C/+70°C IP66/67

For the correct selection of 0)

Atex notified
body and certifi-

cate number

Marking
according to
Atex Directive

connecting cable temperatures

O see safety instructions AT-007/BT

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

EXAMPLE OF NAMEPLATE MARKING

e —(—
SERIAL N[ Jagelemimy

O O
[ CESI 03 ATEX 057X]
[ CE0722 &I M2 Ex db | MbJ

|IECEX notified
body and certifi-

cate number | ECEx CES 12.0007X]
gﬂci:rgirg?ng to EX db I Mb
|IECEx Directive

Supply| I wl v[ Jhe

DHA and DLAH (multicertified for surface and mining) meets the requirements of:

- SC3 (systematic capability)

Tamb. — 20°C + +[  |°C

IP66/67

For the correct selection of
connecting cable temperatures
@) see safety instructions

AT-982/BT

- 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)

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






E MODEL CODE OF SPOOL TYPE, DIRECT SOLENOID VALVES

| DHA /1*1-] o 63 12 |/ GK |/] * 2

anc| [ =

/

*

DHA = spool type -
direct

Optional multicertifications
- =omit for Group Il
M = Group | (mining)

Valve size (ISO 4401)
forDHA  0=06

Series number

- =NBR
PE = FKM

Seals material,
see section [2):

BT =HNBR

Voltage code - see section

Valve configuration, see section

Spool type, see section

Options:
) . valves)
Solenoid threaded connection for cable gland: MV = vertical

hand lever (2)

GK = GK-1/2" ISO/UNI-6125 (tapered) O = horizontal cable entrance (1)

NPT = 1/2" NPT ANSI B2.1 (tapered)

M = M20x1,5 UNI-4535 (6H/69) metallic cap

WP = prolongued manual override protected by

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

(1) Not for multicertification M group | (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

E CONFIGURATIONS and SPOOLS for DHA valves

Configurations Spools

o] Lfol2) [fofa] [nfof2] [1]o]2]
e e | o{HIT XTI DIHITY el Al
WO |2

| S[LIED DS -DETY S[XTEI]
T el H o XTHE] Bl DT

LRI WX <R < EE
CAo [ My [T [T T

Configurations

737—|12

| A

]2

a
only for spool 0/2 and

b
1/2

Spools

[1]o]2]

not for

configuration 75

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

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

B
Flow direction 21
P—A|P—B|A-T|B-T|P-T B 175
Spool type Q / /
[0}
0 C C C C o 14 A
0/2,1,1/2 Al A A]|A ©
2 15
3 Al Al|cC]|cC 2
%) (o}
4,5 D|D|D|D]|A ° 7
o
6 AlA|C|aA © A
= 35
7 AlAlA]cC g . =
8 c|lc|B|B

0 10 20 30 40 50 60

Flow rate [l/min]
PRESSURE LIMITS: P, A, B = 350 bar; T =210 bar

DHA
400
M
_.320
©
o) S
240
[0}
5 ™~
@
3 160
o T~
ol V
< 80
0 B 30 45 60 75

Flow rate [I/min]
M=Spools 0, 1, &;
S =Spools 0/2,1/2, 3, 6, 7;
V =Spools 4, 5

E120






MODEL CODE OF SPOOL TYPE, PILOTED SOLENOID VALVES

| DPHA 2 63

I+ -

1/2

/| GK

DPHA = spool type -
piloted

Optional multicertifications
- =omitfor Group Il
M = Group | (mining)

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

Valve configuration, see section

Spool type, see section

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/69)

: 24DC s |/ *
Seals material,
see section [2I:
-  =NBR
PE =FKM
BT = HNBR
Series number
Voltage code - see section [1]
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)

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

CONFIGURATIONS and SPOOLS for DPHA valves

Configurations Spools

Configurations Spools

>
@

Dof2] [ifof2] [1]ef2] [1]o]2]

e o[LXHIT AT AT LI |l )2

[1]o]2]

o [HIEDA S[IRDG DORM) DO | T2 WD

> XE-PH-EHE-EET |, .y W
— 67/A 1 27“

QERCE e a1 411 21 e

A EMENER. a0 A R 4 B R A = KNERE

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





E MODEL CODE OF POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES

| DLAH /] -] 2 A |/ GK|/| * 24DC| /| = |/ *

Seals material,

. . ion [2]:
Directional control valve see sectio

i - =NBR
poppet type, size 06 PE - FKM
DLAH = max flow 12 I/min BT = HNBR

DLAHM = max flow 30 I/min

Series number

Optional multicertifications
- = omit for Group Il Voltage code - see section [1]

M = Group | (mining)

Options:
O = horizontal cable entrance (1)

_ R = with check valve on port P (only for DLAH)
2 _ two way (only for DLAH) WP = prolongued manual override protected by
3 =three way b
metallic cap
Solenoid threaded connection for cable gland:
Valve configuration, see section GK =GK-1/2" ISO/UNI-6125 (tapered)
A = open in rest position NPT =1/2” NPT ANSI B2.1 (tapered)
C = closed in rest position M  =M20x1,5 UNI-4535 (6H/6Q)

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

CONFIGURATION OF DLAH AND DLAHM

TS ~TF]Shw T ;& 7
DLAH-2A P DLAH-2A/R PQ DLAH-2C P DLAH-2C/R P DLAHM-3A P| T
A A B B A
Wi LFANIaw N o
T Pl T PpoT 3 T £ 3 QT
DLAH-3A DLAH-3A/R DLAH-3C DLAH-3C/R DLAHM-3C

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

DLAH DLAHM
— 16 18
Flow direction
PoA (1))  AST =
P-B BT = G
Valve type (P=8) ®-D % 12 D ERCE E
DLAH-2A B - o g
© (o] S
DLAH-2C C - o 8 e g
S 2 E
DLAH-3A D C g B ¢
DLAH-3C c A a A °
DLAHM-3A G F o ¢ §
. = >
S L~
DLAHM-3C F E z ‘4% Z%
(1) For two-way valves pressure drop 0 3 6 9 12 0 7.5 15 225 30
refers to P>T Flow rate [I/min] Flow rate [I/min]
INTERNAL LEAKAGE of DLAH and DLAHM
less than 5 drops/min (0,36 cm?/min) at max DLAH DLAHM
pressure 350 350
A
— 280 280
PRESSURE LIMITS: 3 5
P, A, B=350bar; T=210bar o B Qa C D
2 210 o 210
2 5
Q 1%}
& 10 8 140
3 =
£ 2 70
0 3 6 9 12 15 0 8 16 24 32 40
Flow rate [I/min] Flow rate [I/min]
A =DLAH-3A; C =DLAHM-3A;

B =DLAH-2A, DLAH-3C D =DLAHM-3C





12 MODEL CODE OF PRESSURE RELIEF VALVES

| AGAM

20 /]2

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

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

Valve size

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

for ARAM: 20 = G 3/4”
32=G11/4

Number of the different setting

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

3 = three setting pressure

Valve configuration

0 = venting with de-energized solenoid
1 = venting with energized solenoid

2 = without venting

0

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

/| 210/100/100 |/

NPT

- A0/

*] [24DC]|

AO

*k ‘/ *

Seals material,
see section [2]:

- =NBR
PE = FKM

BT =HNBR

Series number

Voltage code - see section [1]

Options:

E = external pilot

O = horizontal cable entrance (1)

V  =regulating handweel

WP = prolongued manual override protected by
metallic cap

Y =external drain

Certification type

= Multicertification for Group I
AO/M = Multicertification for Group | (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)

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

13] HYDRAULIC CHARACTERISTICS

AGAM-**/10 ARAM-**/10 AGAM-**/22

ARAM-**/10 AGAM-**/11 ARAM-**/22

AGAM-**/20 AGAM-**/21 AGAM-**/32

ARAM-**/20 ARAM-**/21 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 [I/min] 200 400 600
Max flow ARAM [I/min] - 350 500
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MODEL CODE OF COVERS FOR CARTRIDGE VALVES

a0 /[ +] [ame | [ /[ [

1]/] GK |-

LIDEW -

Cover type:
LIDBH* = with solenoid valve and
shuttle valve for pilot selection
LIDEW*= with solenoid valve for ¢ ¢
pilot selection plugs in the pilot
* = valve configuration (see channels
HO30 section [2]) see table HO30

Optional different
provision or setting
of the calibrated

sect. [6]
Size (ISO 7368) Seals material,
1=16; 4 = 40; see section [2]:
2 =25; 5=50; - =NBR
3 =232 6=63; PE = FKM
BT = HNBR

Series number

Solenoid threaded connection for cable gland:

GK =GK-1/2" ISO/UNI-6125 (tapered) Voltage code - see section [1]
NPT = 1/2" NPT ANSI B2.1 (tapered)
M =M20x1,5 UNI-4535 (6H/6Q) 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)

Certification type_ _— O = horizontal cable entrance (1)
AO  =Multicertifications for Group Il, N WP = prolongued manual override protected by metallic
AO/M =Multicertifications for Group I, ATEX (mining) cap

Note: for the code of the ISO cartridge to use with the above covers see tab. HO03, section [2] and tab. HO30, section
(1) Not for multicertification M group | (mining)

15| HYDRAULIC SYMBOLS

\I@VV \ \7@@?\ | 0| \fﬂ@i\ | a
P Ai ?jr P:_%\ !Taj_}v P:_%\ !Tij_}v P | A !’uj—}v CI ﬁj_}r
A 7T i ;ﬁ . S0 T %ﬂ’ . il 1@} ] ) % i
L Je ] e by L Je0 He e L Pe?
LIDEW1-* ¢ LIDEW2-* U LIDEW4-* * LIDEWS5-* U LIDEW6-* U
\I@j Wi | | JV@f \ | .
N s B P:_%\ ﬁj_}v v:_LA !’uj—‘\r F;_% ﬁj—‘\r
. A T Y
Ls2 AR el USE R
LIDBH1A-* ' LIDBH1C-* ' LIDBH2A-* ' LIDBH2C-* '

CABLE GLANDS AND WIRING

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 mm? (max AWG14)

O] 1 = Coi
Or] 2 =GND
0k 3 = coi

16.3 Wiring specifications
Power supply: section of coil connection wires = 2,5 mm?
Grounding: section of internal ground wire = 2,5 mm?
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 mm?
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 T6 85 °C not prescribed
70°C T4 135 °C 90 °C
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SOLENOIDS DIMENSIONS AND WIRING

OA/M

e © |
46 g
il
T
= @ ®
55.5
Mass: 1,67 kg 80.5 3

Option /WP

Option /O

ﬁ © 7 of |
Riid L. 1o
® ®
805 3
Mass: 2 kg
Option /OWP

13

sl

Mass: 1,91 kg 105 Mass: 2,24 kg
Option /O Option /MV
SRR 0
==X 8
® CIME:
———— © ‘ © s
C —O—
——————
O ‘ O
80.5 27.5 = =
135.5 46
25.6

@ = screw terminal for additional equipotential grounding

= Cable entrance for solenoid wiring

ch. 27

09/17
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Table E121-0/E

On-off explosion-proof solenoid valves with MA certification
ISO 4401 size 06 and 10 (direct), 16 and 25 (pilot operated)

On/off direct and pilot operated directional
valves equipped with explosion-proof
solenoids certified according to MA Chinese
5 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

DHA/MA-07

propagation in the external environment.

They are also designed to limit the external
temperature according to the certified class to

@ valve body
@ ex-proof solenoid
® horizontal cable gland

avoid the self ignition of the explosive mixture
present in the environment.

DKA/MA-16

E EXPLOSION PROOF SOLENOIDS: MAIN DATA

SOLENOID TYPE

ON/OFF

Voltage code Vbc +10% 12DC, 24DC, 110DC

Power consumption 16,5 W (DHA, DPHA) 18W (DKA)
Method of protection Exd

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 [9]

MA Certification

Ex d = Equipment for explosive atmosphere, flame proof housing
| = Gas group (Methane)
Mb = Equipment protection, high level protection for explosive atmospheres

@ MAIN CHARACTERISTICS OF EX-PROOF VALVES

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 mm?/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 um (25 >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 [4] and [&]

Operating pressure DHA P, A, B = 350 bar
T =210 bar
DKA P, A, B =315 bar
T =210 bar
DPHA 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
Maximum flow DHA 80 I/min see section 8, operating limits
DKA 120 I/min see section 8, operating limits
DPHA DPHA-2: 300 I/min; DPHA-4: 700 I/min, see section [8], operating limits
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E MODEL CODE OF DIRECT SOLENOID VALVES TYPE DHA, DKA

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

MA = Ex-proof Ma Chinese mining certification

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

Valve configuration, see section [4]

Spool type, see section [4]

/| MA - 0 63 12 - A 24DC ** I
Seals material:
omit for NBR (mineral oil & water glycol)
PE = FPM
Series number
Voltage code - see section [1]
Options:
A = solenoid at side of port B (for single solenoid valves)

[ 4] CONFIGURATION OF DHA VALVES

Configurations Spools Configurations Spools
Lfof2] [nfofaf [r]of2] [1]of2] [1]o]2]
61 A B —
A B
1o - DA
TT AT IR T 112 o2l /Al
; o AHIN] DAL T =LA AT SRR | @ w
TT TIT T T T R
A8 61/A A 5 63A WA
WO |2 12 /| r -
112 by
| OED SR S A | L
{[IEX] HIHD) {XIE - ARSI
T T 2/2
67 A8 ToT
,7—| 012 —
a T
- = 1o [2]
e o e | oDUBN BRI AL B sES T | -,
'\N 1 O I_vl Spools 0 and 3 are also available as 0/1 1 2 v Ij:
T b and 3/1 with restricted oil passages in 0/2 ‘ oy
7 central position, from user ports to tank. a > b -
A B | >< | L+ | H | | T l |H | >< | Spools 1, 4, 5 and 58 are also available as
39 58 I-T
1 0 2 T T 1/1, 4/8, 5/1 and 58/1. They are properly v I
shaped to reduce water-hammer shocks 12 ‘ I
a b during the swiching. -7
E MODEL CODE OF PILOTED SOLENOID VALVES TYPE DPHA
DPHA /I MA - 2 63 12 - A 24DC ** I
DPHA = spool type - piloted Seals material:
omit for NBR (mineral oil
& water glycol)
MA = Ex-proof Ma Chinese mining certification PE = FPM
Series number
Valve size (ISO 4401) R on [
2. 16 405 Voltage code - see section
Options:
Valve configuration, see section [6] 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)
Spool type, see section[él] IS = Main spool stroke adjustment

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

6] CONFIGURATIONS and SPOOLS

Configurations

>
@

>
@

Spools
Lfola] [afof2] [1]of2] [1]o]2]

DRI AL T8l AL AT DX

ALslnl AL LAl ) oAt o) LKL oIt

sl 2t s XBE] [ ETHT = XL

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.

Configurations

>
@

A B
63/A
112
W, ITW
[N
70 A B
]2 [«
a "I|y;,b
| A B
v SAEERE &y
a |Llh

Spools

[1]o]2]
oa AL1-1[1]
[ AL

VAR






Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C
DHA DHA G

Flow direction
P—A|P—B|A—T|B-T|P->T

N N
o ~
\-“

Spool type

0, 0/1 A A C C D
1,11

3,31
4,4/8,5,5/1,58,58/1
19,91, 93, 39
1/2,0/2

6,7

8

2

2/2

> W O O

/
/1y

[«

Valve pressure drop Ap [bar]
S o

~

5 30 45 60 75 90

Flow rate [I/min]

m|O|>» | 0|0
m|O|>» | 0|0
m
m
o

DKA DKA

Flow direction
P—A|P—B|A—T B—T|P-T|B—A

W]

Spool type

0,0/1,0/2, 2/2
1,1/1,1/3,6,8
3,31,7

4

5

1/2

19

N

>WO0 MMGO I

/

o

W O|wW| OO |w

Valve pressure drop Ap [bar]
s}

__

w

> 0| > 0| >|>| >
O|l0O|m|®@|>|>|>
O0O|0|mwW|O|0|w

0 20 40 60 80 100 120

Flow rate [I/min]

DPHA-2 DPHA-2 |

Flow
direction

i
>
i
(o]

Spool A>T |B>T |P-T
type
0/2,1,3,6,7,8
11,12, 71

0

0/1

2

22

3/1

4

4/8

5

5/1

6/1

19

39

91

93

v)

mimj 3>

g|0|0|0

o

>PWO OmMmTMO I

w

(@]
Valve pressure drop Ap [bar]

Z—

0 60 120 180 240 300
Flow [I/min]

W W@OO|>W> > > o >

OO m®|IT|O

IO mmMI|—|—|0O

OI0|0|w > > 00> w> > > W >

(@]
m

(@)
@)
'

DPHA-4 DPHA-4

Flow
direction

Iy
>
7
m

Spool AT [BoT | PT

type
1
11
1/2
0
01,31,51,6,7
02
2
2

W Oo m

>

O|O|O|w|m|w
m|mmoO|mg

Valve pressure drop Ap [bar]

L 0 140 280 420 560 700
H Flow [I/min]

OmmoO|O|®wW| 0| w|0|0/0|o|m|u
'

m|mo|O|I|O|:

mm MM mgO|r|m|
'

w
M®MO0O|0>» Oomm OO0 m o w

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

DHA DKA DHA
360 360 A= Spools0,0/1,1,1/2,3,8
\ \ A B = Spools 0/2, 1/1,6, 7
300 B 300 1\ AN 1 C = Spools 3/1, 4, 4/8, 5, 5/1, 19, 39, 58,
. Vv Y T S w 58/1,09, 90, 91, 93, 94
s Cc = D = Spools 2, 2/2
2240 & 240
o D
2 <
3 180 % 180
2 N s ~ DKA
=120 5 120 ~_| M = Spools 0, 0/1, 1, 1/1, 3, 3/1, 1/2,0/2, 8
- S = Spools 1/3,6, 7
60 60 Y = Spools 4, 5
V = Spools 2/2
T = Spools 19
0 15 30 45 60 75 90 0 20 40 60 80 100 120
Flow rate [I/min] Flow rate [I/min]
DPHA-2 DPHA-4
Inlet pressure [bar] Spool Inlet pressure [bar]
Spool 70 [ 140 [ 210 [ 350 70 | 140 [ 210 [ 30
Flow rate [I/min] Flow rate [I/min]
0,1,8,6,7,8 300 300 300 250 1,6,7,8 700 700 700 600
2,4,4/8 300 300 240 140 2,4, 4/8 500 500 450 400
5 260 220 180 100 5,0/1,0/2,1/2 600 520 400 300
0/1,0/2,1/2 300 250 210 180 0,3 700 700 600 540
16, 17, 56, *9, 9* 300 300 270 200 16, 17, 58, *9, 9* 500 500 500 450
9| SOLENOID WIRING
view from X

(@ cable entrance = g 10,5 mm

(@ terminal board for power supply coil connection
(® screw terminal for ground connection






INSTALLATION DIMENSIONS FOR SDHA AND DKA

DHA

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,AB,T: @ = 7.5 mm (max)

3
259
15.5
&
AN
3175

N
NE

i

bl
i}
0.75

I

[T

DHA-06
DHA-07 (dotted line)

o— L

O]
®

101
127

(@ manual override
@ horizontal cable gland, cable entrance = g 10,5 mm
® screw terminal for additional equipotential grounding

I1SO 4401: 2005 P P = PRESSURE PORT
A, B = USE PORT
T =TANKPORT

K%

e
K&

4

Mass of basic versions:

DHA-06: 3,2 kg
DHA-07: 4.9 kg

DKA
1SO 4401: 2005 07
Mounting surface according to 4401-05-05-0-05 P = PRESSURE PORT
(without X port, Y port optional) S - A, B = USE PORT
Fastening bolts: R B LA T = TANK PORT
4 socket head screws M6x40 class 12.9 S| RN /@
Tightening torque = 15 Nm Th
Seals: 5 OR 2050 and 1 OR 108 2
Ports P,AB,T: @ =11.5mm (max) w7
Ports Y: @ = 5 mm |27
373

50.8

5S4
DKA-16
DKA-07 (dotted line)

)

126

.
IR
30

|
=5 # 5
L

10 27 130

™
i
i
‘:}:j‘
=
i
=4

(155) 922 155

(@ manual override
@ horizontal cable gland, cable entrance = ¢ 10,5 mm
® screw terminal for additional equipotential grounding

~
N

Mass of basic versions:
DKA-16: 5,7 kg
DKA-17:8,7 kg
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@ INSTALLATION DIMENSIONS FOR DPHA

DPHA-2

1SO 4401: 2005

Mounting surface: 4401-07-07-0-05
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: @ = 20 mm;
Diameter of ports X, Y: @ =7 mm;

Seals: 4 OR 130, 2 OR 2043

DPHA-26
DPHA-27 (dotted line)

View from X

57.2
69.8
715

‘\5.;
55.6

P =PRESSURE PORT
A,B = USE PORT
T

= TANK PORT
X = EXTERNAL OIL
PILOT PORT
1016 Y = DRAIN PORT

SRR | T
1. —o
S ] )
S —Q O
I, 3
M T sol.a O
rOAYTTB YT
I "w :
50 7“4#3‘ - i
§ 144 § 92
10 10
141 max

(@ manual override
@ horizontal cable gland, cable entrance = ¢ 10,5 mm
® screw terminal for additional equipotential grounding

DPHA-4

1SO 4401: 2005

Mounting surface: 4401-08-08-0-05 (see table P0O05)
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: @ = 24 mm;

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

572
69.8
715

34.9
556

15.9

14.3

) P = PRESSURE PORT
Diameter of ports X, Y: @ =7 mm; 659 A,B - USE PORT
76.6 T =TANKPORT
88.1 X = EXTERNAL OIL PILOT PORT
1016 Y =DRAIN PORT
DPHA-46
DPHA-47 (dotted line)
S r
o o
raro- 4 |
Pl ] g
5 i Q)
= ! @ O
td,
S ®
sol. b sol.a 3
] — 7
J— L o @
8
T X A&”‘J B 3
b ' b ~
P I Vo ~
HEH H lw H IE ~ M -
: [ - o6 1|
191 74
. | R 18
290

(@ manual override
(@ horizontal cable gland, cable entrance = g 10,5 mm
® screw terminal for additional equipotential grounding

Mass of basic versions:
DPHA-46: 19,4 kg
DPHA-47: 21,9 kg
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Explosion-proof solenoid valves
on/off and proportional controls - cULuUs certification

@ valve body
@ ex-proof solenoid

@ threaded connections for conduit pipe

DLHZA/UL-T-040

® ex-proof transducer (only for proportional -T valves)

E EXPLOSION PROOF SOLENOIDS: MAIN DATA

Table E125-16/E

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 (TUV
certified) - see section 3.2

SOLENOID TYPE ! PROPORTIONAL ON-OFF
without transducer with transducer
Solenoid code OZAUL-A OZAUL-T OAUL
Voltage VbC +10% 12DC, 24 DC 12DC 12DC, 24DC, 110DC, 125DC, 220DC
code VAC 50/60 Hz +10% - 12AC, 24AC, 110-120AC, 230-240AC (1)
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 Flame proof housing classified, according to UL 1203 and UL429, CSA 22.2 n°30-1986 and CSA 22.2 n°139-13
Cable entrance and Connection 1/2" NPT (ANSI/ASME B46.1) for cable gland
electrical wiring internal terminal board for cable connection

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

@ EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA

SOLENOID TYPE PROPORTIONAL ‘ ON/OFF
Method of protection Ex d
Temperature class T4 (< 135°C) T3 (= 200°C) T6 (< 85°C) T5 (<= 100°C)
Ambient temperature -40 + +55 -40 + +70 -40 + +55 -40 = +70
Surface temperature <135°C =85°C
| 3| CERTIFICATIONS
In the following is resumed the valves marking according to UL certification
Class | = Equipment for famable gas and vapours 3.1 EXAMPLE OF NAMEPLATE MARKING
Division 1 = Possibility of explosive atmosphere during normal functioning
Groups C&D = Atmosphere containing flamable gas o
Groups IIA&IIB = Gas group MoDeL Cobe. OE0-240C |¢(0L)ue slosA
T6/T5 = Temperature class of solenoid surface referred to +55°C / +70°C SERIAL N sooooooocx | R fomuae seraeaton

ambient temperature

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)

Class |, Groups G & D T. class T6/T5
@) Class |, Groups IA&IIB | T.class T6/T6 o
Max ambient temp. 55/70°C 131/158 °F
Electrical rating : 24 V DC 12W

CAUTION: To reduce the risk of ignition of hazardous atmospheres,
disconmect from circut before opening enclostre. Keep fightly closed
when in operation.

ATTENTION: Pour rédure le risque d'allunage des atmospheres
dangereuses, déconnecter le dircuit avant douvrir le boftier.

Garder le bien ferné lorsquil est en fonctionnement T-880

Marking according to UL Directive

Notified body and certificate number
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E MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES
DHA

1/2 / NPT / *

/UL - 0

63

DHA
DPHA

spool type - direct
spool type - piloted

UL = C UL US certification

Valve size (ISO 4401)

for DHA
for DPHA 1

0 =06
=10

2 =16

24DC

*k

r

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

Series number

Voltage code - see section

Options:

Valve configuration, DHA see section [5] and DPHA see section [6]

Spool type, DHA see section [5] and DPHA see sectionlé]

Only for DPHA:
/D
/E
M

Solenoid threated connection:

NPT = 1/2" NPT ANSI/ASME B46.1 (tapered)

=Internal drain
=External pilot pressure
=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)

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

(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

E CONFIGURATIONS and SPOOLS for DHA valves

Configurations
61 A B
wallL
A_ B 61/A
W 012
> b
67 A B
719 |2
a T
A_ B 67/A
110
W b
n A B
A1 Jo [2 14
a T b

Spools

Dlof2] [ifof2] [1]of2] [1]o]2]
LA DAL 1T LA <[l
s(LRDA] DAY ADEE T o A=l
sol o 1111 o) e ALt ) o[l oI o) o[ XL ]
ol el o) s AL ] [l a A s [ nlE]
oL o] o XLAIT 8 (LAl A

Configurations

,637_|1A23
A B

W
75
]2
a b

only for spool 0/2 and 1/2

not for
configuration 75

E CONFIGURATIONS and SPOOLS for DPHA valves

Configurations

Spools

lof2] [r]of2] [1]of2] [1]o]2]

oDAIHITY DALl oL 2RI XTHIE

Configurations

(HIEDA DORT Y DAER D | 2 e
LA s s DXHIE o[ EHIP «DEE T, .
sl s s AR sl sl nls] | er

sol [ DX e AL o] vl ALZIT ol o XTI

Spools

[1]o]2]
o X]H-H[T]
w1
/][]

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






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

DLAH /UL - 2 A / NPT / * 24DC > r*

L Seals material (1):
Directional contro\ valve omit for NBR (mineral oil &
poppet type, size 06 water glycol)

DLAH = max flow 12 I/min PE = FPM
DLAHM = max flow 30 I/min

Series number

UL = C UL US certification

Voltage code - see section

2 = two way (only for DLAH) Options:

3 =three way O = horizontal cable entrance

R = with check valve on port P (only for DLAH)

WP = prolongued manual override protected by metallic cap

Valve configuration, see section ) '
A = open in rest position Solenoid threated connection:

C = closed in rest position NPT = 1/2” NPT ANSI/ASME B46.1 (tapered)

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

CONFIGURATION OF DLAH AND DLAHM

P P P P 71
DLAH-2A DLAH-2A/R DLAH-2C DLAH-2C/R DLAHM-3A
A '* wW{ZTm | SN
\A/MZ] Pl T P T 3 T 2 P <>T
DLAH-3A DLAH-3A/R DLAH-3C DLAH-3C/R DLAHM-3C
E Q/Ap DIAGRAMS OF ON/OFF DIRECTIONAL CONTROLS (based on mineral oil ISO VG 46 at 50°C)
DHA D B
Flow direction 21 INTERNAL LEAKAGE of DLAH and DLAHM
Po>AlPSBIASTIBSTIPST s less than 5 drops/min (0,36 cm®/min)
Spool type & / / at max pressure.
0 clclc|c S 1%
o A
0/2,1,1/2 A A A A ©
3 A A C C g 105
[7]
3 / Cc
4,5 D|D|D|D]|A £ 5
6 Alalc|a 2 / L
> 35
7 A A A C
/ T
8 clc|B|B 0 —
0 0 20 30 40 50 60
Flow rate [I/min]
DLAH DLAHM
Flow direction 16 18 G
P->A(1)] A-T
Valve type (P-B) (B-T) s £l F
s g n D ERE
DLAH-2A B - g / g /
bS] C bS] E
DLAH-2C c - o 4 >
? B 2
DLAH-3A D C 23 3
o [oX
DLAH-3C c A e, A S ..
DLAHM-3A G F g s g
DLAHM-3C F E ‘éé Z%
(1) For two-way valves pressure drop refers to P—T 0 3 6 9 12 0 75 5225 30
Flow rate [I/min] Flow rate [I/min]

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 (Viom-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.

DHA DLAH DLAHM
400 350 350
A
M
320 280 \ 280
5 s 5 B 5
2 240 £ 210 £ 210
<] ~— e <]
3 3 3
2 ? 2
© 160 o 140 o 140
= - = by
<@ \ % %)
= 80 = 70 = 70
0 15 30 45 60 75 0 3 6 9 12 15 0 8 16 24 32 40
Flow rate [I/min] Flow rate [I/min] Flow rate [I/min]
M = Spools 0, 1,8; V =Spools 4,5 A =DLAH-3A; C =DLOK-3A;
S =Spools 0/2,1/2, 3, 6, 7; B = DLAH-2A, DLAH-3C D =DLAHM-3C

10.1 Max pressure in port T =210 bar
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(11| MODEL CODE OF PRESSURE RELIEF VALVES

AGAM

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

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

Valve size

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

Number of the different setting pressure values:
1 = one setting pressure

2 = two setting pressure

3 = three setting pressure

for ARAM:
20 = G 3/4”
32=G11/4"

Valve configuration

0 = venting with de-energized solenoid
1 = venting with energized solenoid

2 = without venting

-20/ 2 0

/210/100/100 / NPT

- AO/UL /

* *k

24 DC r

Max regulated pressure of first (second / third) setting
see section

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

Series number

Voltage Code, see section [i]

Options:

E = external pilot

[0} = horizontal cable entrance

\ = regulating handweel

WP = prolongued manual override protected by
metallic cap

Y = external drain

AO/UL = C UL US certification

Solenoid threated connection:

NPT

= 1/2" NPT ANSI/ASME B46.1 (tapered)

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

12| HYDRAULIC CHARACTERISTICS

AGAM-**/10 ARAM-**/10 AGAM-**/22
ARAM-**/10 AGAM-**/11 ARAM-**/22
AGAM-**/20 AGAM-**/21 AGAM-**/32
ARAM-**/20 ARAM-**/21 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 [I/min 200 400 600
Max flow ARAM [I/min - | 350 | 500
@ MODEL CODE OF COVERS FOR CARTRIDGE VALVES
LIDEW -1 / NPT - AO/UL - * 24DC * r* *
Optional different provision
Cover type: or setting of the calibrated
LIDBH* = with solenoid valve and shuttle valve for plugs in the pilot channels
pilot selection see table HO30 sect. [6]
LIDEW* = with solenoid valve for pilot selection Seals material (1):
= valve configuration (see HO30 section [2]) omit for NBR (mineral oil &
water glycol)
PE = FPM
Size (ISO 7368)
1=16; 4 =40 8 =80 (only for LIDEW);
=25; 5 =50; Series number
3=232 6 =63;
Voltage code - see section [1]
Solenoid threated connection: Options:
NPT = 1/2" NPT ANSI/ASME B46.1 (tapered) 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)
Certification type o = horizontal cable entrance
AO/MUL = C UL US certification WP = prolongued manual override protected by metallic cap

Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section [2] and tab. H030, section [3].
(1) Option /BT = low temperature -40°C also available on request

HYDRAULIC SYMBOLS

| ) oy o Eom=ry
P| A ajr P:_%\ ﬁﬂv P:_%\ ij\v r:_% ﬁj_}v CI ﬁj_}r
(D? o) ? ab? ) ? ] o) <F () o) ?
T‘W e M e T "‘(TD_\ & n oy oama ot o
G u——Jj"b B i B i S S e ol B
LIDEW1-* ¢ LIDEW2-* v LIDEW4-* * LIDEWS5-* U LIDEW6-* U
Il Mot 1| sl | et 1 |
L= = L= i H
- v[ii%ﬂ? %714 } RS T %7;*7 }
= =
= = L sl il
i 9. 0 L. o JO o,
%1 & 1T W TRl T, i & 17T NEEE PN R
ity T ) G ted i nlee ) o
LIDBH1A-* U LIDBH1C-* U LIDBH2A-* U LIDBH2C-* U






@ MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES

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

UL = C UL US certification

UL -

A = without integral position transducer

T = with integral position transducer (not for DPZA)

T

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

DPZA

1=size 1
2=size 1
4= size 2
6= size 3

0
6
5
2

-0 7

Configuration, DHZA and DKZA see section [16], DPZA see section
5 = external plus central position, spring centered

7 = 3 position, spring centered

Spool overlapping in central position, DHZA and DKZA see section[te], DPZA see section[17]

1 =P, A, B, T positive overlapping

3 = P positive overlapping; A, B, T, negative

- L

Spool type

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

5 / NPT /

*k

I

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

FPM

Series number

24

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

Options:
valves)

(only for -T)
= internal drain (only for DPZA)
= external pilot (only for DPZA)
= pressure reducing valve for pi
(only for DPZA)
= vertical hand lever (2)
horizontal cable entrance (only

g0z omo o0

by metallic cap (only for -A)

<
1

loting

for -A)

prolongued manual override protected

external drain (only for DHZA and DKZA)

= solenoid at side of port A (only for single solenoid

= position transducer with current feedback 4+20 mA

Solenoid threated connection:

NPT = 1/2" NPT ANSI/ASME B46.1 (tapered)

Spool size: DHZA and DKZA see section [t6, DPZA see section

(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

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

Hydraulic symbols

*71 *71/B *73 *73/B *5 *5 *51/B *53/B
r“W = F% Sl E% o MFIH% MH T Ih& aeFiE “m SeFdE] %
I T
P T
Valve model DHZA-A DHZA-T DKZA-A DKZA-T
Spool overlapping 1,3 1,3 1,3 1,3 1,3 1,3 1,3
Spool type and size L14 L1 S2 $3,L3, D3 S5, L5, D5 S3, L3, D3 S5, L5, D5
Pressure limits [bar] ports P, A, B =350; T = 160 (250 with external drain /Y)
Ap max P-T [bar] 70 50 40
Max flow [I/min]
at Ap = 10 bar (P-T) 1 4,5 8 17 28 45 60
at Ap = 30 bar (P-T) 2 8 14 30 50 80 105
max permissible flow 3 12 21 45 60 90 120
Response time (1) [ms] <30 (A) < 15(T) <40 (A)  <20(T)
Hysteresis [%] <5% (A) =0,2%(T) <5% (A) =0,2% (T)
Repeatability +1% (A) =0,1%(T) +1% (A) £0,1% (T)
(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
HYDRAULIC CHARACTERISTICS OF DPZA (based on mineral oil ISO VG 46 at 50 °C)
Hydraulic symbols
71, *71/B *51/8 , 598

ﬁ%ﬁ%mﬁmﬁmﬁm

Valve model DPZA-1 DPZA-2 DPZA-4 DPZA-6
Spool type and size (1) L5 | s5 [ D5 | s3 [ D3 [ L5 [ s5 [ D5 | L5 | s5 | D5 L5 | s5 | D5
Pressure limits [bar] Ports P, A, B, X = 350; T =250; Y=0
Max flow [I/min]
at Ap = 10 bar 100 100 |100:60| 160 | 160:98 | 250 | 225 [25:160] 420 | 400 |400:245/ 600 600 | 600:370
at Ap = 30 bar 160 | 160 [160:100| 270 |270:160| 430 | 390 [390:280| 720 | 690 |690:420| 1000 | 1000 |1000:620
max permissible flow 180 | 180 |180:110| 400 |400:245| 550 | 550 |550:390| 900 | 900 |900:550| 1g00 | 1600 |1600:990
Response time (2) [ms] <80 < 100 <120
Hysteresis [%] =5% =5% =5%
Repeatability +1% +1% +1%

(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

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
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MODEL CODE OF SERVOPROPORTIONAL VALVES
4 0 -

DLHZA AL - T -0

DLHZA = size 06
DLKZA = size 10

UL = C UL US certification

T = with integral position transducer

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

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

Spool type
L =linear; T = not linear;

3 / NPT / *

B
Cc

Y

*%

r

PE = FPM

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

Series number

Options:

= solenoid at side of port A

= position transducer with current feedback
420 mA

= external drain

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

Fail safe configuration:

1=A, B, P, T with positive overlapping 3 = P, positive overlapping; A, B, T negative

Spool size: see section

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

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

Hydraulic A B *40-L*3 A B *40-L*1 A B *60-L*1
symbols CIT¥A ¥ *40-D*3 T ] *40-DM1 % X *60-V*1
A HE 7 -0ors AlHE A a0 AHHH
PT b *40-T*3 P b *40-T*1 P b
*40-L*3/B A8 *A0-V3 *40-L*1/B A8 *40-V A s
*40-D*3/B A [] *40-D*1/B Y % *60-L*1/B v
*40-DT*3/B m—lllbt‘lll *40-DT*1/B N—IHDAIH *60-V*1 N—Illbd
*40-T*3/B Pt *40-T*1/B P T
*40-V*3/B a *40-V*1/B a a
Valve model DLHZA-T* DLKZA-T*
o ports P, A, B = 350; ports P, A, B = 315;
Pressure limits [bar] T = 160 (250 with external drain /Y) T = 160 (250 with external drain /Y)
Ap max P-T 70 60
Spool Lo | L1 | V1 L3 | V3 | L5 ‘ T5 | L7 ‘ T7 ‘ v7 | D7 ‘ DT7 | L3 | L7 ‘ T7 ‘ V7 | D7 ‘ DT7
Max flow [I/min]
at Ap = 30 bar 25 | 45 5 9 13 18 26 26+13 40 65 65+33
max permissible flow 4 7 8 14 | 20 28 40 40+20 55 80 80+40
Leakage [cm¥/min] at P = 100 bar (1) |<100[<200|<100[<300 <150 <500 <200 <900 <200 |<200]|<700]<200 |<1000|<1500] <400]<400|<1200[<400
Response time [ms] <10 <15
Hysteresis [%] <0,1% <0,1%
Thermal drift zero point displacement < 1% at AT = 40°C
(1) Referred to spool in center position and 50°C oil temperature.
MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES
QVHZA / UL - T - 06 / 12 / NPT / * r* * r*
Seals material (1):
QVHZA = size 06 omit for NBR (mineral oil &
QVKZA = size 10 water glycol)

UL = C UL US certification

A = without position transducer
T = with integral position transducer

Valve size (ISO 4401)

QVHZA: 06 QVKZA: 10
Max regulated flow:
QVHZA QVKZA
3 =3,5/min; 36 = 36 I/min; 65 = 65 I/min
12 = 12 |/min 45 = 45 |/min; 90 = 90 I/min
18 = 18 I/min;

PE = FPM

Series number

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

Options:

D = quick venting

O = horizontal cable entrace (only for -A versions)
WP = prolongued manual override protected by metallic cap
(only for valves without transducer)

C =current feedback signal 4+20 mA (only for -T versions)

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

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

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

Hydraulic symbols B B
Note: In three-way versions port P is open. 3 gzzgﬁ:ﬁ P gzagﬁj

In two-way versions port P must be plugged.

Port T must always be plugged. A A
Valve model QVHZA-A QVHZA-T QVKZA-A QVKZA-T
Valve size 06 06 10 10
Max pressure ports P, A, B [I/min] 210
Max regulated flow [I/min] 3,5 12 18 36 45 3,5 12 18 35 45 65 90 65 90
Min regulated flow (1) [em?/min] 15 20 30 50 60 15 20 30 50 60 85 100 85 100
Regulating Ap [bar] 4-6 10-12 15 4-6 10-12 15 | 6-8 [10-12 6-8 [10-12
Max flow on port A [I/min] 40 35 50 55 50 60 70 100 70 100

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






22| MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES
RZMA / UL - A - 010 / 250 / NPT/ * r ** r

:rze'\sns:re relizf“ o <o 06 Seals material (2):

= subplate size omit for NBR (mineral oil &
HZMA = modular size 06 wat‘er glycol)( ‘ ‘
AGMZA-= subplate size 10, 20, 32

LIMZA = cartridge (1) PE =FPM
Pressure Comp_ensator:
LICZA = cartridge (1) Series number

Omit for standard coil 12 Vpc:
UL = C UL US certification 24 = with 24 VDC coils (only A version)

A = without integral pressure transducer Options:
E =external pilot (only for AGMZA)
O = horizontal cable entrace

Valve size: . ! .
- P =with integral mechanical pressure limiter (only for LI*ZA)
see section 3] for size code Y =external drain (only for AGMZA)
Max regulated pressure: Solenoid threated connection:
see section NPT = 1/2" NPT ANSI/ASME B46.1 (tapered)

(1) For the code of the ISO cartridge to use with LIMZA and LICZA, see tab. F300 section [2].
(2) Option /BT = low temperature -40°C also available on request

23| HYDRAULIC CHARACTERISTICS

M P
”‘r 17 PPXOT R PeXOT- OR
RZMA-010 " RzMA-030 g SF B (DY X® e 7 (DY
‘ * B * B
| LIMZA LICZA
A A

Valve model RZMA HzmAl  AGMZA LIMzZA LiczA
Size code 010Jo30 0301020 [32] 1] 2[3[a][5[6]8|1]2]3]4a]s
Valve size 06 10| 20 | 32| 16 | 25 | 32 | 40 | 50 | 63 | 80 | 16 | 25 | 32 | 40 | 50
Max regulated pressure [bar] 80; 180; 250
Max pressure at port P, A, B, X [bar] 315
Max pressure at port T, Y [bar] 210
Max flow [/min] | 4 [ 40 | 40 [ 200 ] 400 ] 600 | 200 | 400 | 750 | 1000]2000]3000]4500] 200 | 400 | 750 | 10002000

MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES

RZGA / UL - A - 010 / 250 / NPT / * r* ** r*
Pressure reducing: Seals material (1):
RZGA = subplate size 06 omit for NBR (mineral oil &
HZGA = modular size 06 water glycol)
KZGA = modular size 10 Series PE = FPM
AGRCZA = subplate size 10, 20
LIRZA = cartridge number

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

UL = C UL US certification

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

A = without integral transducer

Valve size: (only for AGRCZA and LIRZA)

see section P3| for size code R =with check valve (only for AGRCZA)
Max regulated pressure Solenoid threated connection:

see section NPT = 1/2" NPT ANSI/ASME B46.1 (tapered)

Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section [2].
(1) Option /BT = low temperature -40°C also available on request

25| HYDRAULIC CHARACTERISTICS

o g t
| e T
. ® ®e
X
RZGA-A-010 RZGA-A-033 HZGA-A-031 KZGA-A-031 AGRCZA-A \ Qéj‘ . ¥
A LIRZA-A
Valve model RZGA HZGA KZGA AGRCZA LIRZA
Size code 010 033 031 031 10 20 1 2 3 4
Valve size 06 10 10 20 16 25 32 40
Max regulated pressure [bar] [32;100; 210 80; 180; 250
Min regulated pressure [bar] 0,8 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 7 ‘ 7 ‘ 7 ‘ 7
Max pressure at port P [bar] 315
Max pressure at port T [bar] 210
Max flow [I/min] 12 40 [ 40 | 100 | 160 | 300 | 160 [ 300 | s50 | 800

E125





EX PROOF SOLENOIDS WIRING

ON-OFF and proportional valves -A

CH3

Standard version Option /0

@ 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

1 =Coil+ PCB 3 poles terminal board
2 =GND suitable for wires cross sections
3 = Coil- upto25mm?(max AWG14)

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

Cable Specification:

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e Overall impervious sheath over the armor

solenoid wiring.

Proportional valves -T

CH3

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

Solenoid wiring

1 =Coil+ PCB 3 poles terminal board
2 = GND suitable for wires cross sections
3 = Coil- up to 2,5 mm? (max AWG14)

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

Position transducer wiring

0
0

- 1 = Output signal
~L) 2 = Supply-15V
O] 3 = Supply +15V
ORL ] 4 =canND

L PCB 4 poles terminal board
suitable for wires cross sections

up to 2,5 mm? (max AWG14)

Power supply and transducer cables have to comply with following characteristics

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 | 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

Note: a Loctite sealant type 545, should be used on the cable gland entry threads

26.1 Cable temperature

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

ON-OFF
Max ambient temperature [°C] Temperature class Surface temperature [°C] Cable temperature
55°C T6 <85°C 100 °C
70°C 5 <100 °C 100 °C
PROPORTIONAL
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






SOLENOIDS DIMENSIONS AND WIRING

OAUL
OZAUL-A

Mass: 1,92 kg

Option /WP

only for OAUL

L=l
O
— U
Alle & °
Wllle Y o
@ ®
55.5 ch. 27
Mass: 2 kg 805
105
Option /OWP
[— n
Rassgnt mnciomre. ~
m
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i ©li©
i !Ei,i
!E: ii
Il tHEH]
= A0
805 ch. 27
Mass: 2,4 kg 105

OZAUL-T

Mass: 3,71 kg 1555
Option /O
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at@g A www.atos.com Table E1250bs/E

Explosion-proof solenoid valves

on/off and proportional controls - cULus certification
obsolete components - availability on request

Explosion-proof on/off and proportional

solenoids certified cULus according to UL
1002 and CSA 22.2 n°139-1982 Standard,

jJMi

Class I, Groups C&D (Groups IIA & 1IB 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 (TUV
certified) - see section 3.2

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

NN

DLHZA/UL-T-040

@ valve body .

@ ex-proof solenoid environment.

® ex-proof transducer (only for proportional -T valves) These solenoids are applied to hydraulic
@ threaded connections for conduit pipe valves for application in explosion—

hazardous environments.

E EXPLOSION PROOF SOLENOIDS: MAIN DATA

SOLENOID TYPE without transducer PROPO‘RHONA\bith transducer ON-OFF
Solenoid code OZAUL-A I OZAUL-T OAUL
Voltage VDC +10% 12 DC, 24 DC ‘ 12DC 12DC, 24DC, 110DC, 125DC, 220DC
code VAC 50/60 Hz +10% - 12AC, 24AC, 110-120AC, 230-240AC (1)
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 Flame proof housing classified, according to UL 1002 and CSA 22.2 n°139-1982, class |, groups C&D (Groups IIA & 1B to NEC 505-7)
Cable entrance and Connection 1/2" NPT (ANSI B2.1) for conduit pipe.
electrical wiring The valves are supplied with 1,07 m (42 inches) cable lenght factory wired - cable size AWG 16
(1) For alternating current supply a rectifier bridge is provided built-in the solenoid
E EXPLOSION PROOF SOLENOIDS: TEMPERATURE DATA
SOLENOID TYPE PROPORTIONAL ON/OFF
Metod of protection Exd
Temperature class with +70°C ambient temp. T4 Not applicable
Surface temperature <135°C <85°C
Ambient temperature -40 + +70°C

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

Class | = Equipment for famable gas and vapours 3.1 EXAMPLE OF NAMEPLATE MARKING
Division 1 = Possibility of explosive atmosphere during normal functioning
Groups C&D = Gas group (according to UL 1002) MODEL GODE c@us @t@g a
Groups IIA&IIB = Gas group (according to NEC 505-7) seMaL v [ ] USTED Soenod for wse n
T4 = Temperature class of solenoid surface referred to +70°C ambient temperature Class I, Groups G& D | Temperature code T4
OTemperaturs cods T4 o
Max ambient temp. 70°C  158°F
Electrical rating :[ |
3.2 SIL compliance with IEC 61508: 2010 See instructions for use Wil puise widh nodared (PWM verter
. CAUTION: To reduce the risk of ignition of hazardous afmospheres,
DHA/UL and DLAH/UL meets the requirements of: dcomec! fron ol beloe cpenog encosure. Keep ighy closed
- SC3 (systematic capability) hen 11 operfon. 1764
- max SIL 2 (HFT = 0 if the hydraulic system does not provide the redundancy for the specific Marking according to NEC 505-7 norms
safety function where the component is applied) Marking according to UL 1002 norms
- max SIL 3 (HFT = 1 if the hydraulic system provides the redundancy for the specific safety - —
function where the component is applied) C UL US identification mark
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E MODEL CODE OF SPOOL TYPE ON-OFF DIRECTIONAL SOLENOID VALVES

DHA /UL - 0

DHA
DPHA

spool type - direct
spool type - piloted

UL = C UL US certification

Valve size (ISO 4401)

forDHA 0 =06

for DPHA 1 =10 2 =16 4 =25 6 =32

Valve configuration, DHA see section [5] and DPHA see section [6]

63

Spool type, DHA see section [5] and DPHA see sectionlé]

1/2

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

/ NPT /

* 24DC * I*

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

Series number

Voltage code - see section

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

J/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)

(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

E CONFIGURATIONS and SPOOLS for DHA valves

Configurations

Dof2] [ifof2] [a]of2] [1]o]2]

A B

DRI AL T8 <X AHnl X

737—|12

st D LAR T ADCEIN sl |

MW

el e A sl T 8] e ] .

2 not for

sol Al s ARl # =l A = o]

configuration 75

o AT o] wALAIT o sl ] A

Configurations Spools
61 A B
wallL
A_ B 61/A
012
W T b
67 A B
710 |2
A_B 67/A
110
W10 )
7 A B
1o [2 AL
a b

75I A B
2
a b

only for spool 0/2 and 1/2

| 6] CONFIGURATIONS and SPOOLS for DPHA valves

Configurations Spools

Configurations Spools

Llof2] [ifof2] [1]of2] [1]o]2]

[1]o]2]

>

S—rhAo
o,

DB DAL ATs) AR L] LA

oe Al7:[TH]

)
<

A
61/A
02 lj-ﬂ
Nv T y: b
[N
A B

(=]

[HIEDA DRI R DT | 2 e

w1

o (E - HE -EHO-REH |, . WD
W ol S SHE SRR |
Do T2V | I XTI » I KT e 2

- 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






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

DLAH /UL - 2 A / NPT / * 24DC > I
o Seals material (1):
Directional contro\ valve omit for NBR (mineral oil &
poppet type, size 06 water glycol)
DLAH = max flow 12 |/min PE = FPM
DLAHM = max flow 30 I/min

Series number

UL = C UL US certification

Voltage code - see section

2 = two way (only for DLAH) Options:

3 =three way O = horizontal cable entrance

R = with check valve on port P (only for DLAH)

WP = prolongued manual override protected by metallic cap

Valve configuration, see section
A = open in rest position Solenoid threated connection:
C =closed in rest position NPT = 1/2” NPT ANSI B2.1 (tapered)

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

CONFIGURATION OF DLAH AND DLAHM

SNHEY

T v R

P 5 T
DLAH-2A DLAH-2A/R DLAH-2C DLAH-2C/R DLAHM-3A
A A B B A
LAY ja FANIae aSAYj Y
P LT P T e QT
DLAH-3A DLAH-3A/R DLAH-3C DLAH-3C/R DLAHM-3C

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

DHA D
Flow direction 21 B INTERNAL LEAKAGE of DLAH and DLAHM
less than 5 drops/min (0,36 cm®min)
PAP=BIAST BT PET = 175 at max pressure
Spool type g / / p .
0 clclc]c S 4
o A
0/2,1,1/2 Al A]A|A S
2105
3 A|lA|lC|C 2 /
3 c
4,5 D|D|D|D]|A g 7
6 Alalc]|a 2 / 1
> 35
7 Al AlA]|C //
8 clc|B|B 0

0 10 20 30 40 50 60
Flow rate [I/min]

DLAH DLAHM
Flow direction 16 18
P->A(1)] A-T
Valve type (P~ B) (B-T) S S F
S n D 2 135
DLAH-2A B - % / 8 /
© (o] © E
DLAH-2C C - 2 3 [} 9
2 B 2
DLAH-3A D C 3 3
DLAH-3C c A o . A o i
DLAHM-3A G F g = g
DLAHM-3C F E A% ‘é%
(1) For two-way valves pressure drop refers to P=>T 0 3 Flow rati [/min] ? K 0 7.5F\0w ralg [I/mm]225 3

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 (Viom-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.

DHA DLAH DLAHM
400 350 350
A
M

320 280 \ 280
s s s B s Cc
2 240 £ 210 £ 21
o ~— g o
3 3 3
2 2 2
o 160 O 140 O 140
Q {_ o Q
5 y
= 80 = 70 = 70

0 15 30 45 60 75 0 3 6 9 12 5 0 8 16 24 32 40
Flow rate [I/min] Flow rate [I/min] Flow rate [I/min]
M = Spools 0, 1,8; V = Spools 4, 5. A =DLAH-3A; C =DLOK-3A;
S = Spools 0/2,1/2, 3, 6, 7; B = DLAH-2A, DLAH-3C. D =DLAHM-3C.

10.1 Max pressure in port T =210 bar
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E MODEL CODE OF PRESSURE RELIEF
AGAM

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

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

Valve size

for AGAM: for ARAM:
10 (ISO 6264) 20 = G 3/4" .
20 (ISO 6264) 32=G11/4

32 (1SO 6264)

Number of the different setting pressure values:
1 = one setting pressure

2 = two setting pressure

3 = three setting pressure

-20/ 2 0

VALVES

/210/100/100 / NPT

*

- AO/UL /

24 DC

*%

l*

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 section

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

Series number

Voltage Code, see section [i]

Options:

E = external pilot

o} = horizontal cable entrance

\ = regulating handweel

WP = prolongued manual override protected by
metallic cap

Y = external drain

AO/UL = C UL US certification

Solenoid threated connection:
NPT

= 1/2" NPT ANSI B2.1 (tapered)

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

@ HYDRAULIC CHARACTERISTICS

AGAM-**/10 ARAM-**/10 AGAM-**/22
ARAM-**/10 AGAM-**/11 ARAM-**/22
AGAM-**/20 AGAM-**/21 AGAM-**/32
ARAM-**/20 ARAM-**/21 ARAM-**/32
Valve model Size 10 [ Size 20 [
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 [I/min 200 [ 400 [ 600
Max flow ARAM [I/min - 350 500
13| MODEL CODE OF COVERS FOR CARTRIDGE VALVES
LIDEW -1 / NPT - AO/UL - * 24DC ** I *
Optional different provision
Cover type: or setting of the calibrated
LIDBH* = with solenoid valve and shuttle valve for plugs in the pilot channels
pilot selection see table HO30 sect. [6]
LIDEW* = with solenoid valve for pilot selection Seals material (1):
= valve configuration (see HO30 section [2]) omit for NBR (mineral oil &
water glycol)
PE = FPM
Size (ISO 7368)
1=16; 4 = 40; 8 = 80 (only for LIDEW);
2 =25 5 =50; Series number
3=232 6 =63;
Voltage code - see section [1]
Solenoid thrqated connection: Options:
NPT = 1/2' NPT ANSI B2.1 (tapered) 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)
Certification type o = horizontal cable entrance
AO/UL = C UL US certification WP = prolongued manual override protected by metallic cap

Note: for the code of the ISO cartridge to use with the above covers see tab. H003, section [2] and tab. HO30, section [3].
(1) Option /BT = low temperature -40°C also available on request

HYDRAULIC SYMBOLS

ﬁjﬁ{f‘”\ ] e (T
i i ?| P il i Tl ‘
n, — — R ny %»—‘ 7r~u n, a»—‘ 7rk<u n, — 2
Wl WEerF R o
LIDEW1-* UB LIDEW2-* U! LIDEW4-* : LIDEW5-* ° LIDEW
= ‘?7777 Tl
o — SEML L2
T %jﬁ‘ﬁ
=, o
. L0 9 P9 .® 9. .
’ LIS T TTH1rE T |
& i 0 i RN S N O
LIDBH1A-* LIDBH1C-* uu LIDBH2A-* Ua LIDBH2C-* UB






@ MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES

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

UL = C UL US certification

/UL

A = without integral position transducer

T = with integral position transducer (not for DPZA)

T

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

DPZA

1=size 1
2=size 1
4= size 2!
6= size 3.

0
6
5
2

-0 7

Configuration, DHZA and DKZA see section [16], DPZA see section
5 = external plus central position, spring centered

7 = 3 position, spring centered

Spool overlapping in central position, DHZA and DKZA see section[16], DPZA see section[17]

1 =P, A, B, T positive overlapping

3 = P positive overlapping; A, B, T, negative

1 L

Spool type

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

5 / NPT /

* *%

/*

I*

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

Series number

24

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

Options:
valves)

(only for -T)

omo O @

(only for DPZA)

= solenoid at side of port A (only for single solenoid
= position transducer with current feedback 4+20 mA
internal drain (only for DPZA)

external pilot (only for DPZA)
pressure reducing valve for piloting

MV = vertical hand lever (2)

[¢]

= 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)

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

Spool size: DHZA and DKZA see section 16, DPZA see section

(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

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

Hydraulic symbols

*71 *71/B

W@@X

*73 *73/B

l“llu“

*51

*53

A B A B

T Wi &
I

P T b P T b P T

>
®

a

Valve model DHZA-A DHZA-T DKZA-A DKZA-T

Spool overlapping 1,3 1,3 1,3 1,3 1,3 1,3 1,3
Spool type and size L14 L1 S2 S3, L3, D3 S5, L5, D5 S3,L3,D3 S5, L5, D5
Pressure limits [bar] ports P, A, B =350; T = 160 (250 with external drain /Y)

Ap max P-T [bar] 70 50 40

Max flow [I/min]

at Ap = 10 bar (P-T) 1 4,5 8 17 28 45 60

at Ap = 30 bar (P-T) 2 8 14 30 50 80 105

max permissible flow 3 12 21 45 60 90 120
Response time (1) [ms] < 30 (A) <15(T) <40 (A) <20 (T)
Hysteresis [%] =5% (A) =0,2% (T) <5% (A) =0,2% (T)
Repeatability +1% (A)  +£0,1% (T) +1% (A) +0,1% (T)

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

Hydraulic symbols

71, *71/B "51/B . os/B
e ﬂw&% F\Z‘FAWWAG’X’T MFWT% m PXTWM va%
a LT 11T Y
Valve model DPZA-1 DPZA-2 DPZA-4 DPZA-6

Spool type and size (1) L5 | s5 [ D5 | s3 | D3 | L5 | S5 | D5 L5 | s5 [ D5 L5 | s5 | D5
Pressure limits [bar] Ports P, A, B, X = 350; T = 250; Y=0

Max flow [I/min]

at Ap = 10 bar 100 100 [100:60| 160 | 160:98 | 250 225 [225:160| 420 | 400 |400:245 600 600 | 600:370
at Ap = 30 bar 160 160 [160:100, 270 |270:160| 430 390 [390:280| 720 690 [690:420, 1000 1000 | 1000:620
max permissible flow 180 180 |180:110 400 |400:245| 550 550 |550:390| 900 900 |900:550| 1g00 1600 | 1600:990
Response time (2) [ms] <80 <100 <120

Hysteresis [%] =5% =5% =5%

Repeatability +1% +1% +1%

(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.

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
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MODEL CODE OF SERVOPROPORTIONAL VALVES

DLHZA

DLHZA = size 06
DLKZA = size 10

/UL T 0

UL = C UL US certification

T = with integral position transducer

Valve size (I1SO 4401)
0 =size 06 (DLHZA)
1 =size 10 (DLKZA)

4

Configuration, see section

4 = spring offset with fail safe
6 = spring offset

0

3 /

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

Spool type
L =linear; T = not linear;

1=ABP

NPT / * = I*

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

Series number

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

Y

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

Fail safe configuration:

, T with positive overlapping 3 = P, positive overlapping; A, B, T negative

Spool size: see section

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

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

Hydraulic A B *40-L*3 A B *40-L1 A8 *60-L*1
symbols IR ¥ *40-D*3 ] X *40-D™1 v [ *60-V*1
IIIDA‘IIX!—% *40-DT*3 DA!III!—% *40-DT*1 D&‘Illl!—%
PoT b *40-T*3 PT b *40-T* PT b

*40-L*3/B A B *40-V*3 *40-L*1/B A B *40-V*1 A B

*40-D*3/B AT ] *40-D*1/B HTITE *60-L*1/B T T

*40-DT*3/B m-.ﬂh‘lil.l *40-DT*1/B N—Illhdl *60-V*1/B m—lllb&‘l

"40-T"3/B P *40-T*1/B P

*40-V*3/B a *40-V*1/B a a
Valve model DLHZA-T* DLKZA-T*

o ports P, A, B = 350; ports P, A, B = 315;

Pressure limits [bar] T = 160 (250 with external drain /Y) T = 160 (250 with external drain /Y)
Ap max P-T 70 60
Spool Lo | L1 | V1 L3 | V3 | L5 ‘ T5 | L7 ‘ T7 ‘ V7 | D7 ‘ DT7 | L3 | L7 ‘ T7 ‘ V7 | D7 ‘ DT7
Max flow [I/min]
at Ap = 30 bar 25|45 5 | 9 | 13 18 26 26+13 | 40 65 65+33
max permissible flow 4 7 8 14 | 20 28 40 40+20 55 80 80+40
Leakage [cm¥min] at P = 100 bar (1) |<100[<200|<100[<300 |<150 <500 [<200 |<900 <200 |<200]|<700]<200 |<1000|<1500] <400]<400|<1200[<400
Response time [ms] <10 <15
Hysteresis [%] <0,1% <0,1%
Thermal drift zero point displacement < 1% at AT = 40°C

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

ure.

MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES

QVHZA / UL - T - 06 / 12 |/ NPT / * I* o I
Seals material (1):
QVHZA = size 06 omit for NBR (mineral oil &
QVKZA = size 10 water glycol)
PE = FPM
UL = C UL US certification Series number
A = without position transducer Omit for standard coil 12 Vpc:
T = with integral position transducer 24 = with 24 VDC coils (only A version)
Valve size (ISO 4401) Options:
QVHZA: 06 QVKZA: 10 C =current feedback signal 4+20 mA (only for -T versions)
D = quick venting
. O = horizontal cable entrace (only for -A versions)
Max regu\atedcgl\?'\i'v.ZA QVKZA WP = prolongued manual override protected by metallic cap
ly f | ithout transd
335 min: 36 = 36 Jimin; 65 = 65 /min (only for valves without transducer)
12 = 12 l/min 45 = 45 I/min; 90 = 90 /min Solenoid threated connection:
18 = 18 I/min; NPT = 1/2" NPT ANSI B2.1 (tapered)

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

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

Hydraulic symbols B B
Note:  In three-way versions port P is open. P gzziﬁ:ﬁ P gxzi:::

In two-way versions port P must be plugged.

Port T must always be plugged. A A
Valve model QVHZA-A QVHZA-T QVKZA-A QVKZA-T
Valve size 06 06 10 10
Max pressure ports P, A, B [I/min] 210
Max regulated flow [I/min] 3,5 12 18 36 45 3,5 12 18 35 45 65 90 65 90
Min regulated flow (1) [em?/min] 15 20 30 50 60 15 20 30 50 60 85 100 85 100
Regulating Ap [bar] 4-6 10-12 15 4-6 10-12 15 16-8|10-12/ 6-8 |10-12
Max flow on port A [I/min] 40 35 50 55 50 60 70 100 70 100

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






@ MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES

RZMA / UL - A - 010 / 250 / NPT/ * I ** I
Pressure relief: Seals material (2):
E%Mﬁ = ;uéadp\‘a;ress_\zeegg omit for NBR (mineral oil &
= u 1Z
AGMZA-= subplate size 10, 20, 32 \gétirgl:"ﬁon
LIMZA = cartridge (1)
Pressure compensator:
LICZA = cartridge (1) Series number

Omit for standard coil 12 Vpc:
UL = C UL US certification 24 = with 24 VDC coils (only A version)

A = without integral pressure transducer Options:
E =external pilot (only for AGMZA)
O = horizontal cable entrace

Valve size: . : .
- P =with integral mechanical pressure limiter (only for LI*ZA)
see section B9 for size code Y =external drain (only for AGMZA)
Max regulated pressure Solenoid threated connection:
see section NPT = 1/2" NPT ANSI B2.1 (tapered)

(1) For the code of the ISO cartridge to use with LIMZA and LICZA, see tab. F300 section [2].
(2) Option /BT = low temperature -40°C also available on request

@ HYDRAULIC CHARACTERISTICS

Mo o
L i g :
’ L I ‘
T % W e T
RZMA-010 RZMA-030 HZMA
Valve model RZMA HZMA|  AGMZA LIMZA LiczA
Size code 010030 /030 | 10 [20 [32 | 1 [ 2 [ 3[4 |5 [6 |81 ][2]3][4a]s
Valve size 06 10 [ 20 [ [ 1625 |32 |40 [ 506380 | 16| 25 | 32| 40| 50
Max regulated pressure [bar] 80; 180; 250
Max pressure at port P, A, B, X [bar] 315
Max pressure at port T, Y [bar] 210
Max flow [/min] | 4 | 40 | 40 ] 200 | 400 | 600 | 200 | 400 | 750 | 1000] 20003000 |4500] 200 | 400 | 750 | 10002000

MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES

RZGA / UL - A - 010 / 250 / NPT / * I ** I
Pressure reducing: Seals material (1):
RZGA = subplate size 06 omit for NBR (mineral oil &
HZGA = modular size 06 water glycol)
KZGA = modular size 10 Series PE = FPM
AGRCZA = subplate size 10, 20
LIRZA = cartridge number

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

UL = C UL US certification

Options:.
A = without integral transducer O = horizontal cable entrace (1) L
P =with integral mechanical pressure limiter
Valve size: (only for AGRCZA and LIRZA)
see section 125 for size code R =with check valve (only for AGRCZA)
Max regulated pressure Solenoid threated connection:
see section NPT = 1/2° NPT ANSI B2.1 (tapered)

Note: for the code of the ISO cartridge to use with LIRZA, see tab. F300 section [2].
(1) Option /BT = low temperature -40°C also available on request

@ HYDRAULIC CHARACTERISTICS

e il g }k
[ —‘ ‘ - P - | T
MHE - & ! : PC 2
e s @D ®r
X Y
RZGA-A-010 RZGA-A-033 HZGA-A-031 AGRCZA-A ‘ % 8
A LIRZA-A
Valve model RZGA HZGA KZGA AGRCZA LIRZA
Size code 010 033 031 031 10 20 1 2 3 4
Valve size 06 10 10 20 16 25 32 40
Max regulated pressure [bar] [32;100; 210 80; 180; 250
Min regulated pressure [bar] 0,8 1 ‘ 1 ‘ 1 ‘ 1 ‘ 1 ‘ 7 ‘ 7 ‘ 7 ‘ 7
Max pressure at port P [bar] 315
Max pressure at port T [bar] 210
Max flow [I/min] 12 40 [ 40 | 100 | 160 | 300 | 10 [ 300 | 50 | 800
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SOLENOIDS DIMENSIONS AND WIRING

OAUL
OZAUL-A

© | ©

i
PERES

s

* only for OAUL

Mass: 1,92 kg

Option /WP

G ® ®
o
= © @
55.5
Mass: 2 kg 805
105
Option /OWP

ch. 27

Mass: 2,4 kg

section = 1,2 mm?

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 mm?
Grounding:

OZAUL-T

[ Dy
= @ @ & @
® | sss 75
Mass: 3,71 kg 1555
Option /O

oaN
N,
© I - - 3
[ —
46
T "
1o
I =
- "
3
Mass: 2,1 kg
Option /MV
T
2
- o
[ e— © ‘ ©
c —O—
[ —
© ‘ ®©
805 275 - | -
135.5 46
256
® Solenoid wiring (connection 1/2”NPT)
Solenoid OAUL AC DC Solenoid OZAUL
O) Coil  white | red = + [O) Coil  red
@ GND  green | green ® GND  green
® Coil  black | black = - ® Coil  black
Position transducer wiring (connection 1/2”NPT)
® Output signal  white
@) Supply -15V  black
@ Supply +15V red
@ GND yellow

05/17







FOS A sencen

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

IECEx

&

I
Il

(g

@ valve body

@ valve spool

® intrinsically safe solenoid
@ electrical connector

® manual override

DHW-0611/WP/6

Table E130-20/E

On/off valves equipped with intrinsically
safe solenoids available with following
certifications and protection modes:
Solenoids group Il for surface plants with
gas environment category 1, zone 0, 1 and 2
e ATEX 94/9/CE, Ex Il 1 G, Ex ia IIC T6
(1B T6 or IIA T5)
¢ [ECEx, wordwide recognized safety cer-
tification Ex ia IIC T6 (1IB T6, IIA T5) Ga
Solenoids group | for surface, tunnels or
mining plants
e ATEX 94/9/CE, Ex | M2 Ex ia |
e |[ECEX, wordwide recognized safety
certificationEx ia (ib) | Mb
DHW are SIL compliance with IEC 61508
(TUV 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 [21]. 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.

E INTRINSICALLY SAFE SOLENOIDS: MAIN DATA

Group Il ATEX

Duty factor

Ow-18/6
' Group | ATEX (mining) OWM-18/6
Solenoid code
Group Il [ECEx OWI-18/6
Group | [ECEX (mining) OWIM-18/6
Nominal resistance at 20°C 150 @
Coil insulation Class H
Protection degree P66
100%

Electrical connector

DIN 43650 2 pin+GND

E INTRINSICALLY SAFE SOLENOIDS: ELECTRICAL AND TEMPERATURE DATA

Method of protection

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

Gas group land IIC land IIB land 1A |
Temperature class T6 T6 T5 -
V max 27V 195V 19,11V 28V 28V 124V
Electrical characteristic | max 130 mA 360 mA 360 mA 250 mA 396 mA 2200 mA
P max 09w 1,64 W 1,72W 1,8W 28W 6,82 W
Minimum supply current = 65mA, for |.S. barriers see section[18]to[21]
Surface temperature (ambient temp. +60°C) =85°C <100°C 150 °C
Ambient temperature -40 + +60°C (1) -20 + +60°C

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

In the following are resumed the valves marking according to the Atex and IECEx Group | and Group Il certification:

3.1 GROUP II, Atex

Ex = Equipment for explosive atmospheres

] = Group Il for surface plants

1 = Very high protection (equipment category)
G = For gas and vapours

ia = Intrinsically safe execution

IIC, IIB, lIA = 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

3.2 GROUP | Atex (mining)

Ex = Equipment for explosive atmospheres

| = Group | for mines and surface plants

M2 = High protection (equipment category)

la, Ib = Intrinsically safe execution

1 = Gas group (Methane)

Mb = Equipment protection level, high level protection for explosive atmospheres
IP66 = High protection from dust and water jets

3.3 GROUP Il IECEx

Ex = Equipment for explosive atmospheres

la = Intrinsically safe execution

IIC, lIB, lIA = 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

3.4 GROUP | IECEx (mining)

Ex = Equipment for explosive atmospheres

la (Ib) = Intrinsically safe execution

1 = Gas group (Methane)

Mb = Equipment protection level, high level protection for explosive atmospheres
IP66 = High protection from dust and water jets

3.5 SIL compliance with IEC 61508: 2010

DHA and DLAH (multicertified for surface and mining) meets the requirements of:

- SC3 (systematic capability)

EXAMPLE OF NAMEPLATE MARKING

392

FJos A ¢

C€or22 x)Il16 Ex ia IAABAC T6/T5 Ga PGS

‘O—{CEST 02 ATEX 08|

O

WN[___12-26

[B1 ] mopeL[_ow-18/x

| 360

B

72 ] S| A0001

T amb. = -20° + +60°C

Notified body and certificate number

Marking according to Atex Directive

EXAMPLE OF NAMEPLATE MARKING

A0S A ¢

C€or22 ) I M2 Ex la | Mb/Ex Ib | Mb IP8B

- CESI 02 ATEX 013 O
VNL_12-26

B=/g]

7 195 0] 24
0] 360 | 360 [2200|  MOPELLOW/M-16/x

s/NL_A0001

NN
12 [ (3

91164 1172 [ 682

T amb. = -20° + +60°C

Notified body and certificate number

Marking according to Atex Directive

EXAMPLE OF NAMEPLATE MARKING

e I =P\

T-852

550 Sesio Calerce iy

Ex ia lIA/IB/IC T6/T5 Ga IP86 |

O
VN 12-26

=g
=2 |<|

2] 13961)1 MODEL [__OWI-18/x
. 172

SN

T amb. = -20° + +60°C

Marking according to IECEx Directive

Notified body and certificate number

EXAMPLE OF NAMEPLATE MARKING

gos' A

T-854/BT

590 Seslo Caerce oy

Ex ia | Mb/Ex ib | Mb IP66

O
VN 12-26

=

Z1B51BNT2E  ope oW |

164 1172 | 682 SN

T amb. = -20° + +60°C

Marking according to Atex Directive

Notified body and certificate number

- 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)

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






E MAIN CHARACTERISTICS OF INTRINSICALLY SAFE VALVES

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)

Ambient temperature

Standard execution = -30°C + +70°C
/PE option = -20°C + +70°C
/BT option = -40°C + +70°C

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
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 mm?/s at 40°C (ISO VG 15 + 100) max viscosity 400 mm?/s

Fluid contamination class

ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 um (14 =275 recommended)

Fluid temperature

-20°C +60°C (standard and /PE seals)
-20°C to +80°C for /PE option

-40°C to +60°C for /BT option

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

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

DH w r -0

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

W = intrinsically safe solenoid, Atex certified

omit for Atex Group I

M = Atex Group | (mining)

IE = |[ECEx Group Il

IEM = [ECEx Group | (mining)

Valve size (ISO 4401):
for DHW: 0 = size 06;
for DPHW: 1 =size 10 2 =size 16, 4 =size 25

Valve configuration, DHW see section [6] and DPHW see section

71

SBH / A /| 6 ** *

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

Series number

Connector type - see section
/6 = DIN 43650 (standard)

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

Spool type, DHW see section [6] and DPHW see section
3H = spool type 3H for marine applications (1) Only for DHW-071

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

(2) Not for group | Atex -mining

@ HYDRAULIC CONFIGURATIONS OF DHW VALVES

Configuration for DHW Spools for DHW
-061* A B

ot
RN ) { =1 31

2
ol2 iR

A B -071*
1]0]2 i ALl
P T

Configuration for DHW
-063* A B

Spools for DHW
P T
0/2
-063*/A A B ’I‘I=IIII
12 [\A
PT /X
A B

CONFIGURATION OF DPHW VALVES

Configurations Spools

Configurations Spools

A B

Llof2] [nfof2] [1]of2] [1]o]2]

[1]o]2]
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oe A2 [T
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70

] ol ol o) =) sl el =] =

<
=4

=
o
>

! 2P ! A8
T T T T T _Vl 75
7 A8 49|H|W|><‘16|><HTHH17|><|/‘T|H|58|><|THH‘ 1]2
a Ty b
v SRACEENC v =
a Y, b 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
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MODEL CODE OF POPPET TYPE LEAK FREE ON-OFF DIRECTIONAL SOLENOID VALVES

DLOH I* - 2 A / R - WO / 6 ** I
directional control valve, Seals material, see sect [l
poppet type size 06 - = NBR
omit for Atex Group I PE =FKM
M = Atex Group | (mining) BT (1)=HNBR
IE = |[ECEx Group Il
IEM = |[ECEx Group | (mining) Series number
2 =2 way 3 =3 way
A = open in rest position C = closed in rest position Connector type - see section
/6 = DIN 43650 (standard)
Options:
/R = with check valve on port P
/WP = prolunged manual override WO = intrinsically safe solenoid
(1) Not for group | Atex -mining
E HYDRAULIC CONFIGURATIONS OF DLOH VALVES
DLOH*-WO
T DLOH-2A-WO T DLOH-2C-WO A DLOH-3A-WO 8 DLOH-3C-WO
P P P T P T
Q/Ap DIAGRAMS based on mineral oil ISO VG 46 at 50°C
DHW
DHW DLOH*WO 5, .
spool type 12 25
0 (02|12 1| 3 |3H E 3 A
Flow direction — 20
P—A/P—B 415|5|3|3]3 8 12 5 /2
Q 4 Q S
A—T/B—T 6|21 |2]4]5 £ g 15 s
o 9 ko] /
3 5 2 ’
DLOH*-WO 2 2
5 2 10
configuration g— 6 g
2A | 2¢ | 3A | 3C B / ¢ 2
Flow direction 3 g 5
P=A/P—B(1) |1 | 2|43 % é/
A—T/B—>T Sl -5 4
0 S 10 15 20 25 0 36 9 12 B
(1) For two-way valves pressure drop refers to P—T Flow rate [I/min] Flow rate [I/min]

[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.

DHW DLOH*-WO
250 250
DHW type 0 (0212 1| 3 |3H
200 A 200 N\
Diagram B|B|C|C|A|D § \ E G
o 150 o 150
4 B o
DLOH type 2A | 2C | 3A | 3C 3 100 3 100 E
= D c \ =
Diagram G|G|F|E 50 50
0 5 10 15 20 25 0 3 6 9 12 15
11.1 Operating pressure: Flow rate [I/min] Flow rate [l/min]

Ports P, A, B = 350 bar Port T = 160 bar

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

11.3 Flow capability in central position A-B — T (only for DHW-0713H)
Max flow = 25 1/1" with Ap 10,5 bar

@ INTERNAL LEAKAGES

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

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






@ MODEL CODE OF PRESSURE CONTROLS

AGAM ro- 20 / 2 0 / 210 - WO / WP / 6 * I*
AGAM = pressure relief valve, Seals material, see sect.d:
subplate mounting, see tab. C066 ;’E = IBIEI\F;I
ARAM = pressure relief valve, BT (W); HNBR
threaded connections, see tab. C045
Series number
omit for Atex Group I
M = Atex Group | (mining) Connector type - see section [i7
IE = |[ECEx Group Il P
IEM = [ECEx Group | (mining) /6 = DIN 43650 (standard)
Option:

Valve size /WP = prolunged manual override
for AGAM: for ARAM: . .

10 = size 10 (ISO 6264); 20 = G 3/4’; WO = Intrinsically safe solenoid

20 = size 20 (1SO 6264); 32=G11/4" Pressure range of first/second/third setting:

32 = size 32 (ISO 6264); 50 =4-50bar 210 =7-210bar

100 =6- 100 bar 350 =8 - 350 bar

Number of the different setting pressure values: Valve configuration ' )
1 = one setting pressure 0 = venting with de-energized solenoid
2 = two setting pressure 1 = venting with energized solenoid
3 = three setting pressure 2 = without venting

(1) Not for group | Atex -mining

HYDRAULIC CHARACTERISTICS

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

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

7

T

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 [I/min] 200 400 600
15| MODEL CODE OF COVERS FOR CARTRIDGE VALVES
LIDEW I* i -1 /7 * - WO / 6 * I*
Cover type: Seal terial L@
LIDBH = with solenoid valve eals material, see sect i
and shuttle valve for pilot selection PE =FKM
LIDEW = with solenoid valve BT (1)= HNBR
for pilot selection
omit for Atex Group |l Series number
M = Atex Group | (mining)
IE = IECEX Group Il B Connector type - see section
IEM = IECEx Group | (mining) /6 = DIN 43650 (standard)
Valve configuration, see section[ig] WO = Intrinsically safe solenoid
. Options:
Valve S|ze*(ISO 7368) /B = cartridge piloted via port “B” of solenoid pilot valve
for LIDBH" 1=16, 2=25 3=32, 4=40, 5=50 [E = external attachments X (G 1/4") and underneath port X supplied plugged (only
for LIDEW* 1=16, 2=25, 3=32, 4=40, 5=50, 6 =63 for sizes 40 to 80)

Note: for the code of the ISO cartridge to use with the above covers see tab.

(1) Not for group | Atex -mining

HYDRAULIC SYMBOLS

HOO03, section [2] and tab. HO30, section [3].

| | I | | | | |
o 5 i Gl o o Lt
v T T T |
T - STy e e T " -
ST S o1 s e =1 s i o1 e
LIDEW1-* ° LIDEW2-* U LIDEW4-* U LIDEWS5-* ° LIDEW6-*
o ‘?ffﬁf T
o — SEML L2
T %jﬁ‘ﬁ
= o~ |
. 20 9. ald ] 3
’ LIS T TTHIrE I |
np gu i ) el .
LIDBH1A-* U LIDBH1C-* U LIDBH2A-* U" LIDBH2C-* U
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SOLENOID DIMENSIONS AND WIRING

Dimension [mm] OW-18/6 (standard) Option /WP
/ A_Bi
| - o | // ﬁ
m’anua\ 1315 5 1315 2

override pin

DIN 43650 cover shape for mining version
Connector wiring

/6 H Connections

1 A Coil

2 C Coil M

3 B GND

o

1(A)
2(C)

note: the connectors are supplied with the valves

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 [2] must not be exceeded also in fault conditions;

2) the resistance of the solenoid is 150 Q 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 [11].

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.

MODEL CODE OF I.S. BARRIER TECHNICAL CHARACTERISTICS OF I.S. BARRIER

19.1 L.S. barrier for double solenoid valves Y-BXNE 412
Y-BXNE 412 00 * N° output channels 2
Power supply voltage 110+230 VaC +10% (50/60 HZ)
Supply voltage )
E = 110/230 Vac 21,6 + 53 Voe
2 = 24-48 Vo Power consumption < 3w
Output voltage Uo 19,5V
The above barrier can be used both for double or for single solenoid
valves. Output current lo 341 mA
With one barrier, two single solenoid valves can be operated but not Output power Po 1,64 W
contemporary, see section (18] 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 ExiallC
ATEX classification Ex 111 G/D
@ INSTALLATION DIMENSIONS OF I.S. BARRIER [mm)]
M) (e Y-BXNE 412
Safe zone E Hazardous zone
Power - VDC/~
— |A
Power o O ON Supply 4 Vpc/~ o
o Y-BXNE 412 ol 8 — Sol. A
Sol. A > Input
enabled led |O C1 = comn:g)nud +24V_DC
i O = Sol. A GND
enabled led - @
Input +24 Vbc
] command — IE| Sol. B
Sol. B GND
J [AlB[colel| T o
215 135






@ INSTALLATION DIMENSIONS [mm]

DLOH
1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table P005) 5
(for /Y version, surface 4401-03-03-0-05 without X port) N
,
Fastening bolts: 4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108; 1 OR 2025 137 66
Diameter of ports A, B, P, T: @ 7,5 mm (max) 203
Diameter of port Y: @ = 3,2 mm (only for /Y option)
DHW
b
| |
T
,,,,,,,,,, : 1 8
,f’ Y
N iﬂ
137 77 ‘
340
DPHW-1
1SO 4401: 2005 ,
Mounting surface: 4401-05-05-0-05 (see table PO05) T
Fastening bolts: 4 socket head screws M6x40 class 12.9 TR TR
Tightening torque = 15 Nm b g
Seals: 5 OR 2050; 2 OR 108 I ‘, b
Diameter of ports A, B, P, T: @ = 11 mm; H T}J
Diameter of ports X, Y: @ = 5 mm; o
3
| ]
Y X\
72 85
DPHW-2
1SO 4401: 2005
Mounting surface: 4401-07-07-0-05 (see table PO05)
Fastening bolts:
4 socket head screws M10x50 class 12.9 = 8
Tightening torque = 70 Nm
2 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm =
Seals: 4 OR 130; 3 OR 109/70 :D
Diameter of ports A, B, P, T: @ = 20 mm;
Diameter of ports X, Y: @ = 7 mm; 5 &
1 A BY
220 55
DPHW-4
«
ISO 4401: 2005 LR = 8
Mounting surface: 4401-08-08-0-05 (see table PO05) Dﬁ B
Fastening bolts: Ny
6 socket head screws M12x60 class 12.9 T s
Tightening torque = 125 Nm
Seals: 4 OR 4112; 2 OR 3056 Hl
Diameter of ports A, B, P, T: @ = 24 mm;
Diameter of ports X, Y: @ = 7 mm; &
X A
290 20
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1SO 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: @ = 14,56 mm

Ports X: @ = 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: @ = 24 mm

Ports X: @ = 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: @ = 28,5 mm

Ports X: @ = 3,2 mm

AGAM-10

105

103

2185

AGAM-20

105

16

AGAM-32

105

16

232

105

ARAM-20

126

2205

ARAM-32

105

136

G1%" 7
9635

05/16
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Table E135-16/E

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

@ Ex-proof solenoid
@ Valve body

® Solenoid plunger
@ Spool / poppet

® Spring

® Manual override pin
@ Cable entrance

® Manual reset

Handwheel manual override

ot

I-m—%\ll

DHAX(S)4-0711/M

E STAINLESS STEEL VALVES: MAIN DATA

New line of directional solenoid valves and
pressure relief valves in stainless steel
execution for corrosive environments.

Ex-proof Stainless steel solenoids (1), with
ATEX, IECEx, EAC Multicertification or
cULus North American certification, for
hazardous areas - see section [3], [6].

Two executions are available:

oX 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.

eXSstainless 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 (TUV certified)

- see section 1.1

Valve execution (1) o ISO Voltages ATEX, IECEx cULus Max flow Ap Max
Description K DC | AC Input |Tclass| Input Vmi (at max flow) | pressure
X (5) XS size soorz| | ©255 ()| Power | (2) |Power min bar bar (3)
DHAXS6 4 way, spool type 06 T6, T4 8W [T, T5| 12W 60 350
DHAX4 DHAXS4 direct solenoid valves | (ISO4401) T4, T3 25W T3 | 33W 70
DLAHX6 DLAHXS6 3 way, poppet type, 06 12 12 76, T4 8W [T6, T5| 12W 10 315
DLAHX4 DLAHXS4 direct solenoid valves | (ISO4401) 24 T4,73 25W T3 | 33W 12 350
DLAHMXS6 | 3 way, poppet type, 06 18 24 1 76, T4 | 8W [T6,T5| 12W 25 250
DLAHMX4 DLAHMXS4 | direct solenoid valves | (ISO4401) 110 | T4, T3 25 W T3 | 33W 30 315
110 see
3 way, poppet type, 06 B :
DLAHPX6 DLAHPXS6 piloted solenoid valve | (1S04401) | 220 230 | T6, T4 8W 12W 40 dlagrgm 315
at section
3 way, poppet type, il
DLAPX6 DLAPXS6 | (idted'solenoid valve no T6, T4 8w (2 12w 220 il 315
3 way, poppet type, 06 B B
DLHPX DLHPXS hydraulic operated valve | (ISO4401) - - 40 315
3 way, poppet type, B B
DLPX DLPXS hydraulic operated valve no - - - - 220 315
CART-MX-3 CART-MXS-3 relief valve no - - - - - - 2,5 420
CART-MX-6 CART-MXS-6 direct screw-in no - - - - - - 40 (60 PED) 30 500
CART AREX-20 [CART AREXS-20 no - - - - - - [120(150 PED), 400
. . relief valve 06 B -~
HMPX- HMPXS- direct modular (ISO4401) | ~ N N N 40 35 350
SC LIX-2531* relief valve 25 _
Lmmx-2+ | DMMXS-2* b cartridge (4) | (s07368)| T | - -] - 400 6 350

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.

Ambient temperature:

Valves are provided by HNBR seals, which allow min ambient temperature down to

-40 °C (max oil viscosity = 380 c¢St). The min ambient temperature for valves with /PE
option (FKM seals) is -20°C
Max ambient temperature for valves without solenoids is 70°C.

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)
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| 2| MATERIALS SPECIFICATION

) ) internal parts internal parts )
Valve type solenoid housing valve body for X execution for XS execution spring seals
@+® ®+® std /PE
DHAX(S) AISI 630 AISI 316L AISI 316L, 420B, 440C, 430F| Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DEI).LA?'IFI:I)I()(((S%) AISI 630 AISI 316L 4202"?4?(’)?5’130,: Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLAHPX(S) AISI 630 AISI 630 AISI 316L, 420B, 440C, 430F Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLHPX(S) - AISI 630 AlS| 4208 Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLAPX(S) AISI 630 AISI 630 AISI 3161, 420B, 440C, 430F Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLPX(S) - AISI 630 AlISI 420B Carbon steel AlSI 302 HNBR (buna) | FKM (viton)
CART-*X(S) - AISI 316L AISI 316L, 4208, 630 Carbon steel AISI 302 HNBR (buna) | FKM (viton)
HMPX(S) - AISI 316L AISI 316L, 420B, 630 Carbon steel AISI 302 HNBR (buna) | FKM (viton)
LIMMX(S) - AISI 316L AISI 316L, 420B, 630 Carbon steel AISI 302 HNBR (buna) | FKM (viton)
SC LIX - AISI 316L AISI 630, AISI 4208 - AISI 302 HNBR (buna) | FKM (viton)
E EX-PROOF SOLENOIDS: MAIN DATA
DHAXS6 DLAHMXS6 DHAX4
DLAPXS6 DLAHPX6 DLAHX4
Solenoid Multicertification OAX/WP, OAXS/WP OAKX/WP, OAKXS/WP
code cULus OAULX/WP, OAULXS/WP OAKULX/WP, OAKULXS/WP
Voltage Ve +10% 12DC, 24DC, 48DC (1), 110DC, 125DC (1), 220DC
code VAC 50/60 Hz  «10% 12AC, 24AC, 110-120AC, 230-240AC
Power Multicertification 8w 25W
consumption cULus 12W 33W
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 100%
) ) Multicertification Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007
Mechanical construction - — -
cULus |Flame proof housing classified according to UL 1203 and UL429, CSA 22.2 n°30-1986 and CSA 22.2 n°139-13
Cable entrance and Internal terminal board for cable connection
electrical wiring threaded connection for cable entrance vertical (standard) or Horizontal (option /O)
Metod of protection Ex d
L Temperature class T6 (= 85°C) T4 (s 135°C) T4 (= 135°C) T3 (= 200°C)
Multicertification Ambient temperature -40 + +45 °C -40 = +70°C -40 = +45°C -40 = +70°C
Temperature class T6 (= 85°C) T5 (= 100°C) T3 (= 200°C)
cULus Ambient temperature -40 + +55 °C -40 + +70 °C -40 + +70°C

Notes: (1) 48DC and 125DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid

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

Assembly position / location

Any position for all valves

Subplate surface finishing

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

Seals, recommended fluid temperature

HNBR seals (standard) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C
FKM seals (/PE option) = -20°C + +80°C

Recommended viscosity

15+100 mm?/s - max allowed range 2.8 + 500 mm?/s

Fluid contamination class

ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (10 >75 recommended)

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils HNBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

Flame resistant with water HNBR HFC 180 12922

5| cULus CERTIFICATION

cULus marking

Class | = Equipment for famable gas and vapours
Division 1 = Possibility of explosive atmosphere during normal functioning
Groups C&D = Atmosphere containing flamable gas

Groups IIA&IIB = Gas group

T6/T5

= Temperature class of solenoid surface referred to +55°C / +70°C

ambient temperature

EXAMPLE OF NAMEPLATE MARKING
@SOS A

Wi NiTAY
LSTED ORLLING INSTRUMENTATION
E3BE100__ | FOR HAZARDOUS LOCATIONS
T.class T6/T5
T.class T6/T5

85/70°C  131/158 °F
24V DC 12w

MODEL CODE OA/EC-24DC
SERIAL N°

XXXXXXXXX

Class |, Groups C& D

Class |, Groups A& IIB

o

Max amblent temp.
Electrical rating :

CAUTION: To reduce the risk of igriion of hazardous afmospheres,
disconnect from circuit before opening enclosure. Keep tightly closed
when in operation.

ATTENTION: Pour rédire le risque dallunage des afmosphéres
dangereuses, déconmecter le circuit avant douvrir le boTfier.
Garder le bien fermé lorsquil est en fonctionnement

Marking according to UL Directive

T-660

Notified body and certificate number






| 6] MULTICERTIFICATION ATEX, IECEx, EAC
In the following are resumed the valves marking according to multicertifications for Group Il and Group | (mining)

GROUP Il, ATEX, marking EXAMPLE OF NAMEPLATE MARKING
112 G = Solenoid for surface plants with gas and vapors environment,
category 2, suitable for zone 1 and zone 2 Atex notified MODEL N°[ ] @t@S@’ A
Exd = Explosion-proof equipment body and certfi- | «eo s o [ | ieevemtms
IIC = Equipment of group IIC suitable for substances (gas) of group IIC cate number ‘ 21018 Sesto Calende (Va faly
T6/T4 = Solenoid temperature class (maximum surface temperature) Marking C € [0722_CESI 02 ATEX 014X
Gb = Equipment protection level, high level protection for explosive according to
Gas atmospheres ATEX Directive O @ 112G Ex d lIC T6/T4 Gb O
(€3 = Mark of conformity to the applicable European directives |IECEx notified &) 12D Extb lIC T85°C /T135°C Db
112D = Solenoid for surface plants with dust environment, category 2, body and certifi-
suitable for zone 21 and zone 22 mguECEx CES 10.0010X |
Exd = Explosion-proof equipment Marking =
lC = Suitable for conductive dust (applicable also 1B and/or I11A) according to ExdiC T6/T4 Gb
IP66/67 = Protection degree IECEx Directive ExtbIIC T85°C s T135°C Db
T85/T135 = Maximum surface temperature (Dust) EAC notified o _
Db = Equipment protection level, high level protection for explosive Sg?eyni’l‘ﬂ’b%imf" -5?2/-2311 NCeTSHRs;J F?U IT',{; (1?1)36113531784
Dust atmospheres
= Mark of conformity to the 94/9/CE directive and to the techni- Markif&g . | & Il 2G Exd IIC T6/T4 |
cal norms according 1o
. ATEX Directive Supply[ H IW l ]V l ]HZ
GROUP II, IECEx marking . .
Exd = Explosion-proof equipment Tamb. - |+ +45°C/+70°C IP66/67
lc = Equipment of group IIC suitable for substances (gas) of group IIC For the correct selection of
T6/T4 = Solenoid temperature classes (Gas) connecting cable temperatures
Gb = Equipment protection level, high level protection for explosive 0 see safety instructions
Gas atmospheres Y AT-907/BT

Ex tb = Equipment protection by enclosure”tb”

HIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)
T85°C/T135°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive

Dust atmospheres
IP66/67 = Protection degree

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

112 G = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2
Exd = Explosion-proof equipment

IIC = 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

SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE

owa | [ x| [a] [ *|-[0] s3] [sr|/[m)/[V] [2anC| [=)/[ = /[

spool type - direct ‘ Test fluid, only for
X esecution:
X = Stainless steel execution H = mineral oil
for all parts W = pure water
XS = Stainless steel execution
for external parts Seals material, see section [l:
. - =HNBR
Temperature class, see section [1] PE = FKM
4=T4
6 = T6 (only for XS execution ) Series number

Certification type )
- = omit for Multicertification Voltage code - see section

/UL = cULus certification

Options:

A = solenoid at side of port B

V = with handweel manual override
O = horizontal cable entrance

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) Solencid threated connection for cable gland:

M = M20x1,5 UNI-4535 (6H/6g) for Multicertification
Spool type, see section 7.1 NPT = 1/2” NPT ANSI/ASME B46.1 (tapered) for /UL

7.1 Hydraulic configuration

Configurations Spools Configurations Spools
-061* A B -061*/A -063* A B -063*/A

A B AB -
[Lo[z] [Tole] oAz [0z
P T T P T P T
o BHIDLEEE, e s w [T
; R -[XEA) | e

o s ALl
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POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE

| DLAH X |

6 || "

3

A /[ m|7[ v ] 2apc] [#]|/] ]/ *

DLAH = direct (10 I/min)
DLAHM = direct (25 I/min)
DLHP = hydraulic operated
DLAHP = solenoid piloted
DLP = hydraulic operated
DLAP = solenoid piloted

X = Stainless steel execution for
all parts

XS = Stainless steel execution for
external parts

Temperature class (not for DLHP and DLP)

see sect. [1]
4 =T4
6 =T6

Certification type
- = omit for Multicertification
/UL = cULus certification

3 =three way

Valve configuration, see section 8.1

A = A (B)toTinrest position C =Pto A (B) in rest position

Test fluid, only for
X esecution:

H = mineral oil

W = pure water

Seals material,see section [4l:
- =HNBR
PE = FKM

Series number

Voltage code - see section [3]

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

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

8.1 Hydraulic configuration

DLAHX(S)*-3A* DLAHX(S)*-3C*

A B A A A A
wvmﬂ M@E NJQ; QH 17%; QL/\A M@E"TX MM"TX
PT PT P T PT PT ' P T '

DLAHMX(S)*-3A*

DLAHMX(S)*-3C DLHPX(S)*-3A DLHPX(S)*-3C

DLAHPX(S)-3A DLAHPX(S)-3C

DLAPX(S)6-3A

DLAPX(S)6-3C DLPX(S)-3A DLPX(S)-3C

‘ A

i - 2 1A i i A i ‘ Al - CRG - ‘ ‘ 2 I -
IS TS - - Ak | || | |
: G - A : to{---- =oood B =---od ) : :
I — S I T R e A N | S ]
PT P T X P T Xy P T Xy P T X T X
| 9| PRESSURE CONTROL VALVES: MODEL CODE
9.1 Screw-in type
| CART MX-3 | /] 3s0 [/[ * [/] * = /[ / *
Seals material, Test fluid, only

Screw-in relief cartridge see section [4]: for X esecution:

Series - =HNBR H = mineral oil

number PE =FKM W = pure water
See note (1):
MX(S)-3 = G1/2 Only for PED
wéés)zzg)le(\)ﬂ%?\;;55x1 5 * = factory preset regulation to be defined depending to the

- ’ customer requirements
min step: 1bar - min pressure setting: 25 bar
(example 280 = 280 bar)

Pressure range: Options
see hydraulic characteristics in table below PED = reduced leakages and certified according to 2014/68/UE

(1): X = Stainless steel execution for all parts
XS = Stainless steel execution for external parts

Hydraulic characteristics

Valve model CART MX(S)-3 | CART MX(S)-3/PED | CART MX(S)-6 | CART MX(S)-6/PED | CART AREX(S)-20 |CART AREX(S)-20 /PED
Max pressure /50 /100 /210 /50 /100 /50 /100 /210 /100 /210 /50 /100 /210 | /100 /210
setting [bar] /350 /420 /210 /350 /350 /420 /350 /315 /400 /315 /400
Pressure range | 2+50 6:100 7-210| 25:50 25:100 |2+50 3100 8:210| 25:100 100+210|3+50 5:100 6+210| 25100 100:210
[bar] (1) | 8:350 15:420 | 25:210  25:350 15:350 15-420 210+350 8315 10:400 |210:315 315:400
Max flow [l/min] 2,5 2,5 40 60 120 150

(1) The values correspond to the min and max regulation of the valve’s craking pressure.






9.2 Modular type

HMP X - 011 / 350 L @ / *
Modul lief Seals material, Test fluid, only
va?véJ I%ropzaﬁurs?zr;(;% see section [4]: for X esecution:

Series -  =HNBR H = mineral oil

. . number PE =FKM W = pure water
X = Stainless steel execution for all parts
XS = Stainless steel execution for external

parts
Pressure range for HMP:
Configuration, see section 9.5 50 =50bar 210 =210 bar
011 013 014 100 =100 bar 350 =350 bar
9.3 Control cover
LIMM X - 2 / 350 o/ & / *
Cover according to Seals material, Test fluid, only
ISO 7368 see section [@: for X esecution:
Series - =HNBR H = mineral oil
X = Stainless steel execution for all parts number PE =FKM W = pure water
XS = Stainless steel execution for external
parts
Pressure range
) 50 = 6+ 50 bar 210= 10 + 210 bar

Size:2 = 25 100= 8= 100 bar 350= 15 = 350 bar

9.4 Standard cartridge valve to be coupled with LIMMX(S) cover

sc LI I x|-[25] [31 ]/ 2 w ] * / "
Cartridge Seals material, Test fluid, only
according to ISO 7368 see section [ for X esecution:
Series - =HNBR H = mineral oil

) ) number PE = FKM W = pure water

X= Stainless steel execution for all
parts
Size 25 Spring cracking pressure
1=03 bar 3=23 bar

Area ratio 1+1 2=12 bar 6=06 bar

Note: for LIMMXS cover, the standard SCLI-25* cartridge can be used

9.5 Hydraulic configuration

HMPX(S)-011/* HMPX(S)-013/* HMPX(S)-014/* LIMMX(S)-2/*
CART-"X(S) P1 A BT Pi A B T P Al B T
A T ;@\ kg k@
P A B T P A B T P A B T
SC LIX-2531*
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CABLE GLANDS AND WIRING

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 Ex proof solenoid wiring

Multicertification

CH3

n°4 M4x20
locking torque 4Nm &

Standard version

Option /0

@ 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

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

Power supply: section of coil connection wires = 2,5 mm?
Grounding:  section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

Wiring specifications
Power supply: section of coil connection wires = 2,5 mm?
Grounding: section of internal ground wire = 2,5 mm?

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 mm?

cULus certification

CH3
M4
locking torque 4Nm &

[ il

o "
®

Standard version

Option /0

@ 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

1 = Coil +
2 =GND
3 = Coil-

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

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

Cable Specification:
Power supply and transducer cables have to comply with following
characteristics

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e 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 | 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

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

For Multicertification

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

For cULus

Max ambient temperature [°C] Temperature class

Surface temperature [°C] Cable temperature

55°C T6

<85°C 100 °C

70°C 5

<100 °C 100 °C






(11] Q/Ap DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

valve pressure drop [bar]

Inlet pressure [bar]

DHAX(S)
15
125 A
10 V4
75 / B /
/L
: iy
v
25
L~
o
0 0 20 30 40 50 60
Flow rate [I/min]
DLAPX(S)
16 T
12 -
A-T |
|
8
\
\
P-A| |
4 i
\
/ \
— |
0 50 100 150 200220 250

Flow rate [I/min]

DLAHX(S) DLAHMX(S)
16 16
g 12 C S 12 F
g g
© el
° g B e 8 £
g g /
Py A ° D
= 4 z 4
g // g //
0 3 6 9 12 0 5 10 15 20 25
Flow rate [I/min] Flow rate [I/min]
DHAX(S)
Flow direction
P—A|P-B|A—>T|B->T|P->T
SCLIX-2531* Spool type
8 0 B|B|B|B|A
— 1,1/2 A A A A
©
=T 3 Al A|B|B
o
J 6 Al A|lB|A
o 7 A A A B
2 4
o
_g Flow direction P_LA AT
g 2 Valve type (P - B) (B -T)
= / DLAHX(S)-3A C B
DLAHX(S)-3C B A
0 100 200 300 400 DLAHMX(S)-3A F E
Flow rate [I/min] DLAHMX(S)-3C E D

@ 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 (Vrom-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.

DHAX(S)4
350
B\\A & D
280
A
s 210
2 140
Q@
70
0 15 30 45 60 75
Flow rate [I/min]
DHAX4 A =Spools 0,1 B =Spools 1/2, 3, 6,
DHAXS4 C =Spools0,1 D =Spools 1/2, 3, 6,
DLAHMX(S)6
350 D c
280 \
3 A B
o 210
S 140
o
70
0 2 4 6 8 10
Flow rate [I/min]
DLAHX6 A = Spool 3A B = Spool 3C
DLAHXS6 C =Spool 3A D = Spool 3C

7
7

DLAHX(S)4

A

T~

6 9 12
Flow rate [I/min]
A = Spool 3C B = Spool 3A

C = Spools 3C, 3A

DLAPX(S)6 and DLPX(S)

minimum

piloting pressure

DHAX(S)6
350
B A 350
280 280
5 N g
o 210 2 20
> [7]
S 140 8 yo
2 <
£ <
70 70
0 15 30 45 60 75 0 3
Flow rate [I/min]
A = Spools 0,1 B = Spools 1/2, 3,6, 7 DLAHX4
DLAHXS4
DLAHMX(S)*
350
B_[c E
N 300~
280 E A 2
g § 250
g 20 2 200
2 A C 2
[0}
5 140 Bl D g 10
© ©
< E £ 100
70
50
0 5 10 15 20 25 30 0 15
Flow rate [I/min] Pil
DLAHMX4 A = Spool 3C B = Spool 3A
DLAHMXS4 C = Spool 3A D = Spool 3C

DLAHMXS6 E = Spool 3A, 3C

30 45 60 75

oting pressure [bar]

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 cm3min) at max pressure.

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





@ REGULATED PRESSURE VERSUS FLOW DIAGRAM of screw-in cartridge valves (based on mineral oil ISO VG 46 at 50°C)

Regulated pressure [bar]

Regulated pressure [bar]

CART MX(S)-3
. Min. regulated pressure

450

T —
/
360 ——

270

-
/

180
[ —
90 — 1

0 05 1 15 2 2.5
Flow [I/min]
CART MX(S)-3 **/PED

350 [ ——
280

210 ——

140

I
70

0 05 1 15 2 25
Flow [I/min]

Regulated pressure [bar]

Regulated pressure [bar]

500

400

300

200

100

350

280

210

140

70

CART MX(S)-6
Min. regulated pressure

7 14 21 28 35
Flow [I/min]

CART MX(S)-6 **/PED

T

T

12 24 36 48 60
Flow [I/min]

PERMITTED WORKING RANGES of screw-in cartridge valves with PED option (shared area)

Regulated pressure [bar]

Regulated pressure at port P [bar]

CART MX(S)-3 **/PED

350

300

175

125

75

25

0 05 1 15 2 25

Flow [I/min]

14.1 Regulated pressure for modular valves

HMPX(S)-*
[ Min. regulated pressure

400
320
240
160
80

L

0 7 14 21 28 35

Flow rate [I/min]

Regulated pressure [bar]

350

300

175

125

75

25

CART MX(S)-6 **/PED

4

0 12 24 36 48 60
Flow [I/min]

Regulated pressure [bar]

Regulated pressure [bar]

Regulated pressure [bar]

400

320

240

160

80

400

320

240

160

80

400

320

175

125

75

25

CART AREX(S)-20
. Min. regulated pressure

5 "‘M
mAsv‘yM

20 40 60 80

Flow [I/min]

CART AREX(S)-20 **/PED

30 60 90 120 150
Flow [I/min]
CART AREX(S)-20 **/PED
0 30 60 90 120 150

Flow [I/min]
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15| INSTALLATION DIMENSIONS OF DHAX(S) [mm]

horizontal cable entrance option /O

DHAX(S)**-06*

38.5

111 6 1hl

Mass: 2,9 kg

DHAX(S)**-07*

L

A

15

1 66

‘Mass: 4,6 kg

799 (cULus)

40.5

=
N
9

5.1
15.5

1SO 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,AB,T: @ = 7.5 mm (max).

31.75 0.75

25.9
31

P = PRESSURE PORT

(o1
o (@
L@

S
o
3

A, B = USE PORT
T =TANKPORT

DHAX(S)**-06*/V

99 (cULus)

)

38.5

oE=
=
[®a]

o Ilt_

150

Mass: 3 kg

DHAX(S)**-07*/V

_® o

99 (cULus)

38’5

99 (cULus)

~oF - F 4
=
(62}

150

g“I

150

§

M

ass: 4,8 kg

INSTALLATION DIMENSIONS OF DLAHX(S) AND DLAHMX(S) [mm]

horizontal cable entrance option /O

1135

68.5

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

im__..

38.5

331

N

Z ||1

150 6

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

38.5

N
33

m\II

6

40.5

I1SO 4401: 2005

30.2

Mounting surface: 4401-03-02-0-05
Fastening bolts:

21.5
12.7

4 socket head screws M5x50-A4-70
Tightening torque = 5,5 Nm

T

15.5

Seals: 4 OR 108

VA

Ports P,AB,T: @ = 7.5 mm (max).

25.9
31

o

3175, 0.75

P = PRESSURE PORT

A, B = USE PORT

Q
o

99 (cULus)

Mass: 3 kg

Mass: 3,8 kg

= TANK PORT

T

DLAHX(S)*-3C/M

fm_...

38.5

99 (cULus)

DLAHMX(S)*-3C/M

s
——F=<

38.5

87
99 (cULus)

68.5

N
e
(€3]

m III' L

Mass: 2,9 kg






INSTALLATION DIMENSIONS OF DLHPX(S) AND DLAHPX(S) [mm]

Seals: 4 OR 108
Ports PAB,T: @ = 7.5 mm (max).

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 © 0 R D eESSSRE PORT
Fastening bolts: S o|© B -not present
4lsockelt head screws M5x75-A4-70 0 B ,-: N[ o T =TANKPORT
Tightening torque = 5,5 Nm = DD N &l » X =PILOT PORT
N\
7

Q
o
&)

e

1
\

21.5
30.2
40.5
DLHPX(S)-3A DLHPX(S)-3C
©® & ®@
P g 0
I B o |8 Bm | |
35 ]| 22 66 175 45 179 66 2211 35

109 Mass: 5 kg 109

DLAHPX(S)-3A DLAHPX(S)-3C

T (-
| |
-
- - - & -
3 P
P
A B w| B2 | a B
o 2le
hal [©)
- <
o
175 66 109.3 45 109.3 66 22 || 35
192.8 200.8
INSTALLATION DIMENSIONS OF DLAPX(S) AND DLPX(S) [mm]
Mounting surface DLAPX(S)6 and DLPX(S) 105 DLAPX(S)6-3A/M
not ISO standard 125 DLAPX(S)6-3C/M (dotted line)
Fastening bolts: [} .
4 socket head screws M10x70-A4-70 o D @7‘%'%} "
Tightening torque = 40 Nm o ‘\‘l NI AN o
Seals: 3 OR 3081; 2 OR 108 © NARZ D
Ports P,AT: @ = 16 mm (max) @ >
Ports X, Y: @ = 7 mm (max) 14 3
35 3
40 ‘ 173 o
61 [ O I =
oo s 1
80 "
85 105 25 = =
215 70
’—] DLPX(S)-3A | IE
N
© O\ |38
@ @
Fl M® I
50 105 25 = =
180 70 option /0 option /V
] ]
o | |
DLPX(S)-3C ’ ‘ N = [D) ~ .
— ] © 2
— ]
©10 8 e | B2
@@ 2
| [ [ Mass: 5 kg | Yo | Yo -
25 105 50 = = © ©
180 70
125

E135





INSTALLATION DIMENSIONS OF SCREW IN PRESSURE RELIEF VALVES [mm]

CART MX(S)-3/*

CART MX(S)-6/*

dotted line only

for option /PED

—_—

o
A

dotted line only
for option /PED

CART AREX(S)-20

dotted line only
for option /PED

o '
. 3 CH36
ﬁ CH27 140 Nm
N L 55 Nm
_\ﬂ CH.22 T
! @j 60 Nm
226
026
Note: for cavity dimensions see table C0O10 section 238.2
INSTALLATION DIMENSIONS OF MODULAR AND CARTRIDGE VALVES
1SO 4401: 2005 "
Mounting surface: 4401-03-02-0-05 H &
Fastening bolts: M5x**-A4-70 ‘ m
Tightening torque = 5,5 Nm T E{
Seals: 4 OR 108 |215] °
Ports P,AB,T: @ = 7.5 mm (max) | 302
405
HMPX(S)-011/* LIMMX(S)-2/*
e ' 1 = 7< %%E, ans A’ 2 , s
s | —
" E W@E x /———— y
- 72 J T TLes
45 71 105 "85 30
176 127.5
Mass: 1,4 kg Mass: 2,2 kg
Cover interface
dimensions for LIMMX(S)-2
6202
58:02
29:0.2
=
4 +0.2 13:0.2
HMPX(S)-013/*
o " " HH z aios A o c
N s H H | - K £
= @ I ) ﬁ g
= | = 64
45 70 97
167 p6Xx8
Mass: 1,2 kg
M12x30 @ 6 max.
85min.
Recess dimensions
for SC LIX-25
5o
g ® 45H8
n
HMPX(S)-014/* Ovﬂ/ P/
|
i
; _ 150 Rl x
e f | E———ainsA’ _| A Y\ ™ - | g° ’K:: 2
AN By = Nk ~f 5| ©
~ L
[ 64 \ B A
45 97 70 —
167 A n
Mass: 1,2 kg %5 N
?34H ST

09/17







FOS A wsescen

Table E1350bs/E

Stainless steel valves for corrosive environments & water base fluids

ex-proof solenoid valves, Multicertification ATEX, IECEx, EAC or cULuUSs certification
UL certified valves are obsolete components - availability on request

ot

I-m—%\ll

@ Ex-proof solenoid

(@ Valve body

® Solenoid plunger

@ Spool / poppet

® Spring

® Manual override pin

@ Cable entrance

Handwheel manual override
® Manual reset

DHAX(S)4-0711/M

| 1| STAINLESS STEEL VALVES: MAIN DATA

New line of directional solenoid valves and
pressure relief valves in stainless steel
execution for corrosive environments.

Ex-proof Stainless steel solenoids (1), with
ATEX, IECEx, EAC Multicertification or
cULus North American certification, for
hazardous areas - see section [3], [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.

XS stainless 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 (TUV certified)
- see section 1.1

Valve execution (1) o ISO Voltages ATEX, IECEx cULus Max flow Ap Max
Description size DC | AC Tl 1 Input |Tclass| Input Vmin (at max flow) | pressure
X (5) XS sosonz| 1 61255 ()| Power | (1) | Power bar bar (3)
DHAXS6 4 way, spool type 06 16, T4 8 W 2) | 12w 60 350
DHAX4 DHAXS4 direct solenoid valves | (ISO4401) T4, T3 25 W T4 | 33W 70
DLAHX6 DLAHXS6 3 way, poppet type, 06 12 12 T6, T4 8W 2) | 12w 10 315
DLAHX4 DLAHXS4 direct solenoid valves | (1IS04401) 24 T4, T3 25W T4 | 33W 12 350
DLAHMXS6 | 3 way, poppet type, 06 4 | 2 TBTA L BW | (2) | 12W 25 250
DLAHMX4 | DLAHMXS4 | directsolenoid valves | (ISO4401) 110 | T4, T3 25 W T4 | 33W 30 315
110 see
3 way, poppet type, 06 B :
DLAHPX6 DLAHPXS6 piloted solenoid valve | (1S04401) | 220 230 | T6, T4 8W 12W 40 dlagram 315
at section
3 way, poppet type, i
DLAPX6 DLAPXSE | Jicied solnoid valve no 6,74 | 8W (2 |12w| 220 ] 315
3 way, poppet type, 06 ~ ~
DLHPX DLHPXS hydraulic operated valve | (IS04401) - B 40 815
3 way, poppet type, _ _

DLPX DLPXS hydraulic operated valve no - - - - 220 315
CART-MX-3 | CART-MXS-3 relief valve no - - - - - - 25 420
CART-MX-6 | CART-MXS-6 direct screw-in no - - - - - - |40 (60 PED) 30 500

CART AREX-20 |CART AREXS-20 no - - - - - - [120(150 PED) 400
* relief valve 06 B _

HMPX HMPXS-* direct modular | (IS04401)| |~ i 40 3 850
SC LIX-2531* " relief valve 25 _

Limmx-2+ | LMMXS-2Z/ DIN cartridge (4) | (1SO7368)| ~ | - - - 400 6 350

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 Bl). 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.

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.

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)

E1350bs





| 2| MATERIALS SPECIFICATION

) ) internal parts internal parts )
Valve type solenoid housing valve body for X execution for XS execution spring seals
+@ ®+® std IPE
DHAX(S) AlISI 630 AISI 316L AISI 316L, 420B, 440C, 430F| Carbon steel AISI 302 HNBR (buna) | FKM (viton)
D?_LA'?_IP'I\;()(((S%) AISI 630 AISI 316L 4202"?4%155’130,: Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLAHPX(S) AISI 630 AISI 630 AISI 316L, 4208, 440C, 430F Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLHPX(S) - AlSI 630 AlISI 420B Carbon steel AlSI 302 HNBR (buna) | FKM (viton)
DLAPX(S) AISI 630 AISI 630 AISI 316L, 420B, 440C, 430F Carbon steel AISI 302 HNBR (buna) | FKM (viton)
DLPX(S) - AISI 630 AISI 420B Carbon steel AISI 302 HNBR (buna) | FKM (viton)
CART-*X(S) - AISI 316L AISI 316L, 420B, 630 Carbon steel AlISI 302 HNBR (buna) | FKM (viton)
HMPX(S) - AISI 316L AISI 316L, 420B, 630 Carbon steel AISI 302 HNBR (buna) | FKM (viton)
LIMMX(S) - AISI 316L AlSI 316L, 4208, 630 Carbon steel AISI 302 HNBR (buna) | FKM (viton)
SC LIX - AISI 316L AISI 630, AISI 420B - AISI 302 HNBR (buna) | FKM (viton)
E EX-PROOF SOLENOIDS: MAIN DATA
DHAXS6 DLAHMXS6 DHAX4
DLAPXS6 DLAHPX6 DLAHX4
Solenoid Multicertification OAX/WP, OAXS/WP OAKX/WP, OAKXS/WP
code cULus OAULX/WP, OAULXS/WP OAKULX/WP, OAKULXS/WP
Voltage Vbc +10% 12DC, 24DC, 48DC (1), 110DC, 220DC
code VAC 50/60 Hz  10% 12AC, 24AC, 110-120AC, 230-240AC
Power Multicertification 8W 25W
consumption cULus 12W 33W
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 100%

Mechanical construction

Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007

Cable entrance and
electrical wiring

Internal terminal board for cable connection
threaded connection for cable entrance vertical (standard) or Horizontal (option /O)

Metod of protection Ex d
Temperature class Multicertification T6 (< 85°C) | T4(<185°0) T4(<135°C) | T3(200°C)
(surface temperature) cULus Not applicable T4 (<135°C)
) Multicertification -40 + +45°C ‘ -40 + +70°C -40 + +40 °C ‘ -40 + +70 °C
Ambient temperature
cULus -40 + +70 °C

Notes: (1) 48DC only for Multicertification

For alternating current supply a rectifier bridge is integrated in the solenoid

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

Assembly position / location

Any position for all valves

Subplate surface finishing

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

Seals, recommended fluid temperature

HNBR seals (standard) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C
FKM seals (/PE option) = -20°C + +80°C

Recommended viscosity

15+100 mm?s - max allowed range 2.8 + 500 mm?/s

Fluid contamination class

ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (10 >75 recommended)

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils HNBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

Flame resistant with water HNBR HFC IS0 12922

5| cULus CERTIFICATION

cULus marking

EXAMPLE OF NAMEPLATE MARKING

2 ®
Class | = Equipment for famable gas and vapours mooeL coe [ ] @ g.trg ro
Division 1 = Possibility of explosive atmosphere during normal functioning SERIAL N° [ ]| LISTED | Solenod for use in
Groups C&D = Gas group (according to UL 1002) | 48AM_| hazardous locafions
Groups IIA&IIB = Gas group (according to NEC 505-7) {Class 1, Groups ¢ & D] Temperature code [ ]
T4 = Temperature class of solenoid surface referred to +70°C O Max ambient temp. 70°C e O

ambient temperature

Electrical rating: [ ]

CAUTION: To reduce the risk of ignition of hazardous atmospheres,
disconnect from circuit before opening enclosure. Keep fightly closed
when in operation. T-576/BT

Notified body and certificate number

Marking according to UL Directive






@ MULTICERTIFICATION ATEX, IECEx, EAC

In the following are resumed the valves marking according to multicertifications for Group Il and Group | (mining)

GROUP I, ATEX, marking

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

Exd = Explosion-proof equipment

IIC = 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

C€ = Mark of conformity to the applicable European directives

112D = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22

Exd = Explosion-proof equipment

IIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)

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

GROUP II, IECEx marking

Exd = Explosion-proof equipment

lc = Equipment of group IIC suitable for substances (gas) of group 1IC
T6/T4 = Solenoid temperature classes (Gas)

Gb = Equipment protection level, high level protection for explosive

Gas atmospheres
Ex tb = Equipment protection by enclosure”tb”

HIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)
T85°C/T135°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive

Dust atmospheres
IP66/67 = Protection degree

6.1 EAC marking

Atex notified

body and certifi-

cate number

EXAMPLE OF NAMEPLATE MARKING

N Ry
SERML N[ |meisming

Marking
according to
ATEX Directive

1
C €[0722_CESI 02 ATEX 0%X]
O| & I12G Ex d IIC T6/T4 Gb o

|IECEX notified

body and certifi-
cate number

Marking
according to
|IECEx Directive

€& 12D ExtbIIC T85°C /T135°C Db
—1IECEx CES 10.0010X |

Exd IC T6/T4 Gb
ExtblIC T85°C s T136°C Db

EAC notified

body and certifi- TP TC N° TC RU C-IT.T B08.B. 00881
cate number 012/2011 Ce pusa RU N°0239862
Marking
e e | & 1 26 Exd Iic Te/T4 |
ATEX Directive Supplyl H ]w l lv l IHZ
Tamb. -[ |+ +45°C/+70°C IP66/67
For the correct selection of
connecting cable temperatures
©) see safety instructions AT-S07/8T

EAC (EurAsian certification) acknowledges the whole ATEX Directive 94/9/EC. This certification is available only for gas environment (not for dust).
112 G = Solenoid for surface plants with gas and vapors environment, category 2, suitable for zone 1 and zone 2

Exd = Explosion-proof equipment

IIC = Equipment of group IIC suitable for substances (gas) of group 1IC

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

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

SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE

| DHA | [ x| |4 -[0] [63

spool type - direct ‘

‘ *

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 )

Certification type
- = omit for Multicertification
/UL = cULus with 1 m cables lenght, factory wired

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 4.2

/2|1

M |/[v] |24DC]

*x | [ * ‘ / *
Test fluid, only for
X esecution:

H = mineral oil
W = pure water

Seals material, see section [l:
- =HNBR
PE = FKM

Series number

Voltage code - see section

Options:

A = solenoid at side of port B

V = with handweel manual override
O = horizontal cable entrance

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

7.1 Hydraulic configuration

Configurations Spools Configurations Spools
-061* A B A B -061*/A -063* AB A B -063*/A o
Ulof2] [lef2] 2] [1]o]2]
B S41 21 D 4L Y S A i
AB -071* o N -n 2
1]o]2 DAY DA | P
PT
ALY

E1350bs





POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE

DLAH

X ]

6

DLAH = direct (10 I/min)
DLAHM = direct (25 I/min)
DLHP = hydraulic operated
DLAHP = solenoid piloted
DLP = hydraulic operated
DLAP = solenoid piloted

X = Stainless steel execution for

all parts

XS = Stainless steel execution for

external parts

Temperature class (not for
see sect. [

4=T4

6 =T6

DLHP and DLP)

Certification type

= omit for Multicertification

JUL= cULus with 1 m cables lenght, factory wired

3 [A]/m]/ 24DC | | * |/

*‘/

*

3 =three way

Test fluid, only for
X esecution:

H = mineral oil
W = pure water

Seals material,see section [4l:

= HNBR
PE = FKM

Series number

Voltage code - see section [3]

Options: (not for DLHP, DLP)

O = Horizontal cable entrance
Only for DLAP

D = internal drain

E = external pilot pressure

R = solenoid manual reset (not combinable with /V)
V = handweel manual override (not combinable with /R)

Valve configuration, see section 8.1

A = A (B)toTin rest position

C =Pto A (B) in rest position

Solenoid threated connection for cable gland:

NPT = 1/2" NPT ANSI B2.1 (tapered) for /UL

M = M20x1,5 UNI-4535 (6H/69) for Multicertification

8.1 Hydraulic configuration

DLAHX(S)*-3A*

DLAHX(S)*-3C*

DLAHMX(S)*-3A*

DLAHMX(S)*-3C DLHPX(S)*-3C

A B A A A A
wvmﬂ M@E NJQ; QH 17%; QL/\A M@E"TX MM"TX
P T PT P T PT PT ' P T '

DLHPX(S)*-3A

DLAHPX(S)-3A DLAHPX(S)-3C DLAPX(S)6-3A DLAPX(S)6-3C DLPX(S)-3A DLPX(S)-3C

A A A A A

e I == R T A L T ] TR
W B | ) e i
s T e LA a1l

””””” J O e N O e+ N O | L s

PT P T X P T Xy P T Xy P T X T X
E PRESSURE CONTROL VALVES: MODEL CODE
9.1 Screw-in type
| CART Mx3 | /| 350 [/ * /[ * A / .

Seals material, Test fluid, only
Screw-in relief cartridge see section [4I: for X esecution:
Series - =HNBR H = mineral oil
s e (1) number PE =FKM W = pure water
ee note (1):
NX(S16 - W31 5 Only for PED
AREX(S)-20 —l\/l35><1 5 * = factory preset regulation to be defined depending to the
- : customer requirements
min step: 1bar - min pressure setting: 25 bar
(example 280 = 280 bar)

Pressure range: Options
see hydraulic characteristics in table below PED = reduced leakages and certified according to 2014/68/UE

(1): X = Stainless steel execution for all parts
XS = Stainless steel execution for external parts

Hydraulic characteristics

Valve model CART MX(S)-3 | CART MX(S)-3/PED | CART MX(S)}6 | CART MX(S)-6/PED | CART AREX(S)-20 |CART AREX(S)-20 /PED
Max pressure /50 /100 /210 /50 /100 /50 /100 /210 /100 /210 | /50 /100 /210 | /100 /210
setting [bar] /350 /420 210 /350 /350 /420 /350 /315 /400 /315 /400
Pressurerange | 250 6:100 7:210| 25:50 25:100 |2:50 3+100 8:210| 25100 100210 |3:50 5:100 6:210| 25:100 100210
[bar] (1) | 8:350 15:420 | 25:210 251350 152350 15+420 210350 8:315 10-400 |210+315 315:400
Max flow [l/min] 25 25 40 60 120 150

(1) The values correspond to the min and max regulation of the valve’s craking pressure.






9.2 Modular type

HMP X - 011 350 ** / * / i
) Seals material, Test fluid, only
Series - =HNBR H = mineral oil

) ) number PE = FKM W = pure water
X = Stainless steel execution for all parts
XS = Stainless steel execution for external

parts
Pressure range for HMP:
Configuration, see section 9.5 50 =50bar 210 =210 bar
011 013 014 100 =100 bar 350 =350 bar
9.3 Control cover
LIMM X - 2 350 *x / * / *
Cover according to Seals material, Test fluid, only
ISO 7368 see section [l for X esecution:
Series - =HNBR H = mineral oil
X = Stainless steel execution for all parts number PE =FKM W = pure water
XS = Stainless steel execution for external
parts
Pressure range
) 50 = 6+ 50 bar 210= 10 + 210 bar

Size:2 = 25 100= 8 + 100 bar 350= 15 + 350 bar

9.4 Standard cartridge valve to be coupled with LIMMX(S) cover

sc L X |-]25 31 2 ] . / .
Cartridge Seals material, Test fluid, only
according to ISO 7368 see section [: for X esecution:

Series - =HNBR H = mineral ol
) ) number PE = FKM W = pure water
X= Stainless steel execution for all
parts
Size 25 Spring cracking pressure
1=03 bar 3=3 bar
Area ratio 1+1 2=12 bar 6=06 bar

Note: for LIMMXS cover, the standard SCLI-25* cartridge can be used

9.5 Hydraulic configuration

HMPX(S)-011/* HMPX(S)-013/*

CART-*X(S)

HMPX(S)-014/*

P A BT Pi A B T P Al B T
AN T ;@ ;@\ ug
P A B T P A BT P A B T

LIMMX(S)-2/*

CABLE GLANDS AND WIRING
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
Terminal board for Multicertification

0F[] 1 = Coil PCB 3 poles terminal board
0p[] 2 =GND suitable for wires cross sections
04[] 3 = Coil up to 2,5 mm? (max AWG14)

10.3 Wiring specifications

Power supply: section of coil connection wires = 2,5 mm? for Multicertification
Grounding: section of internal ground wire = 2,5 mm? for Multicertification

Solenoid wiring cULus certification

AC DC
Coil white | red = + Wire AVLV2 UL Listed
GND green | green AWG16, 120° /300 V
Coil black | black = -

1,2 mm? for cULus certification
1,2 mm? 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 mm?

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 T6

85°C

not prescribed

70 °C T4

135 °C

90 °C

E1350bs





(11] Q/Ap DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

DHAX(S)

15

15 A
2 /
§ 75 // }4
g . iy
2 >d
©
Z 25

/
o

0 10 20 30 40 50

Flow rate [I/min]

60

DLAPX(S)
16 -
. £
38 AT
o \
2 |
2 8
2 \
b= |
= P-A | |
4 i
\
/ \
— |

0 50 100 150

Flow rate [I/min]

200220 250

valve pressure drop [bar]
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@ 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 (Vrom-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.

DHAX(S)4
350
BN\A C D
280
> 210
2 140
Q@
70
0 15 30 45 60 75
Flow rate [I/min]
DHAX4 A =Spools 0,1 B =Spools 1/2,3,6,7
DHAXS4 C =Spools0,1 D= Spools 1/2,3,6,7
DLAHMX(S)*
350
B C
B] C
280 A
— E
S
o 210
2 Al C
o
S 140 B 15
©
< E
70
0 5 10 15 20 25 30

Flow rate [I/min]
DLAHMX4 A = Spool 3C B = Spool 3A
DLAHMXS4 C = Spool 3A D = Spool 3C
DLAHMXS6 E = Spool 3A, 3C

Inlet pressure [bar]

Inlet pressure [bar]

DHAX(S)6
350
B A
280 ]
210
140
70

0 15 30 45 60 75

Flow rate [I/min]

A = Spools 0,1 B = Spools 1/2, 3,6, 7
DLAHMX(S)6
350 D c
280 \
A B
210
140
70
0 2 4 6 8 10
Flow rate [I/min]
DLAHX6 A = Spool 3A B = Spool 3C
DLAHXS6 C = Spool 3A D = Spool 3C

DLAHX(S)4
350
AN
280
5]
Q
2 210 T~
2 140
ko)
70
0 3 6 9 12
Flow rate [I/min]
DLAHX4  A=Spool3C B =Spool 3A
DLAHXS4 C = Spools 3C, 3A
DLAPX(S)6 and DLPX(S)
350
1 I I I R
300
s 250
2
£ 200
3 minimum
o 150 piloting pressure
(o)
< 100
50
0 15 30 45 60 75

Pil

oting pressure [bar]

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 cm3min) at max pressure.

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





@ REGULATED PRESSURE VERSUS FLOW DIAGRAM of screw-in cartridge valves (based on mineral oil ISO VG 46 at 50°C)
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PERMITTED WORKING RANGES of screw-in cartridge valves with PED option (shared area)
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14.1 Regulated pressure for modular valves
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@ INSTALLATION DIMENSIONS OF DHAX(S) [mm]

>

horizontal cable entrance option /O

38.5

111

~oF =+
==
[6a]

2 ||1

1A

‘Mass: 2,9kg

QM DHAX(S)**-07*

8.5

111

oF=
&1}

2 HI

111

"Mass: 4,6 kg

1SO 4401: 2005

40.5 Mounting surface: 4401-03-02-0-05
30.2 Fastening bolts:
gL§ 4 socket head screws M5x50-A4-70
o 27 Tightening torque = 5,5 Nm
'5 5 © Seals: 4 OR 108
S > T > Ports P,AB,T: @ = 7.5 mm (max).
D Dy )A LKN.’I ®
5 2\ P = PRESSURE PORT
P A, B = USE PORT

S
o
3

= T
150

T =TANKPORT

DHAX(S)**-06*/V

38.5

~oF =+
e
(€]

8 Ill_

Mass: 3 kg

L

@.ﬂhﬂ DHAX(S)**-07*IV

=
~ N - WiﬁAg
il I ) |
) g
= TR STV N et —
big
| 150 66 150

Mass: 4,8 kg

® Factory wired cables for UL certification (see section [i0]for solenoid wiring)

INSTALLATION DIMENSIONS OF DLAHX(S) AND DLAHMX(S) [mm]

horizontal cable entrance option /O

113.5

@‘hﬂh DLAHX(S)*-3A/M/V

i

38.5

150

38.5

ISO 4401: 2005

40.5
302 Mounting surface: 4401-03-02-0-05
215 Fastening bolts:
o F 2.7 4 socket head screws M5x50-A4-70
~ T =2 Tightening torque = 5,5 Nm
© 519 Seals: 4 OR 108
2 BATAA f"’)[ 5 Ports P,AB,T: @ = 7.5 mm (max).
o < P = PRESSURE PORT
055 A, B = USE PORT
- T =TANKPORT
DLAHX(S)*-3C/M
T
HH o
T T )
i i [sp)
| 215
46 | Mass: 3 kg =1= L 46 | Mass: 2,9 kg
66
) DLAHMX(S)*-3C/M
b4
p 9 -
0| © k
g © © R é ®
feo) T
ol Wit
215
Mass: 3,8 kg = .= Mass: 2,9 kg
12.5 66

@ Factory wired cables for UL certification (see section [10| for solenoid wiring)






INSTALLATION DIMENSIONS OF DLHPX(S) AND DLAHPX(S) [mm]

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 © o l‘: = EFS‘E%SCL)JQTE PORT
Fastening bolts: S 5w B B
- = not present
4_sockgt head screws M5x75-A4-70 o 5 A N T - TANK PORT
Tightening torque = 5,5 Nm ~ D& N Qo X  =PILOT PORT
Seals: 4 OR 108 B N
Ports P, AB,T: @ = 7.5 mm (max). 5.5 107
21.
30.2
40.5
DLHPX(S)-3A DLHPX(S)-3C
©@ & ®@
P g 10
[ "® @ |3 By | |
3.5 || 22 66 175 45 175 66 2211 35
109 Mass: 5 kg 109
DLAHPX(S)-3A ﬂﬂf Mﬁ]]]]ﬂ M DLAHPX(S)-3C
atns'a| | | [l |
E— [ L
T Tdamd|
Lo, Fet Fet ’ Lo,
|
P I P
A B I E— o E - | a B
I &
175 66 109.3 45 109.3 66 22 ||.3.5
192.8 200.8
(D Factory wired cables for UL certification (see section 10 for solenoid wiring)
INSTALLATION DIMENSIONS OF DLAPX(S) AND DLPX(S) [mm]
Mounting surface DLAPX(S)6 and DLPX(S) 105
not ISO standard 12,5 DLAPX(S)6-3A/M
Fastening bolts: o . DLAPX(S)6-3C/M (dotted line)
4 socket head screws M10x70-A4-70 m[ DORYy P, @‘ﬂﬂﬁ
Tightening torque = 40 Nm ol N Vﬁ‘ (nﬁ o
Seals: 3 OR 3081; 2 OR 108 © 2 N T L
Ports P,A;T: @ = 16 mm (max) P % s
Ports X, Y: @ = 7 mm (max) 14 =
35 RS S —
40 - 3
61 ! !
66 At — 1t
85 105 25 = =
’—] DLPX(S)-3A ’ ‘ S 215 70
® | @ o 3
F ™ - ® 9 ) )
50 105 25 _ _ Qﬁ option /O option /V
180 70
. it
= 1 |
- DLPX(S)-3C ’ ‘ N 2 .
619\ |3 il N
g - @ 3
@ © — ”
) B Y, \ Mass: 5 kg
25 105 50 = = - 8 - 8
180 70
125
@ Factory wired cables for UL certification (see section {10/ for solenoid wiring)
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INSTALLATION DIMENSIONS OF SCREW IN PRESSURE RELIEF VALVES [mm]

CART MX(S)-3/*

CART MX(S)-6/*

dotted line only

for option /PED

P

o
[§Y)

dotted line only
for option /PED

CART AREX(S)-20

dotted line only
for option /PED

S '
. 5 CH.36
2 CH27 140 Nm
N L 55 Nm
_\ﬂ CH.22 T
! @j 60 Nm
226
026
Note: for cavity dimensions see table CO10 section 238.2
INSTALLATION DIMENSIONS OF MODULAR AND CARTRIDGE VALVES
I1SO 4401: 2005 =
Mounting surface: 4401-03-02-0-05 H &
Fastening bolts: M5x**-A4-70 i‘ ™
Tightening torque = 5,5 Nm T E[
Seals: 4 OR 108 |215] °
Ports P,AB,T: @ =7.5mm (max) | 302
405
HMPX(S)-011/* LIMMX(S)-2/*
Q ' _ 1 = 7< %%E, ans A’ 2 ,  sosa
s | —
" E W@E x /———— y
- 72 J T Les
45 71 105 "85 30
176 127.5
Mass: 1,4 kg Mass: 2,2 kg
Cover interface
dimensions for LIMMX(S)-2
6202
58:02
29:0.2
=
4 +0.2 13:0.2
HMPX(S)-013/*
o " " AH 2 aios A o c
N s H H | - K £
— @A | ® ﬁ g
= | = 64
45 70 97
167 p6Xx8
Mass: 1,2 kg
M12x30 @ 6 max.
85min.
Recess dimensions
for SC LIX-25
5o
H @ 45H8
n
HMPX(S)-014/* 4 P/
|
i
; _ 150 Rl x
e f | E———ainsA’ _| A Y\ ™ - | g° ’K:: 2
AN ] = Nk ~f | ©
~ L
[ 64 \ B A
45 97 70 —
167 A n
Mass: 1,2 kg %5 N
?34H SToo3[A]
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Ex-proof proportional valves
multicertification ATEX, IECEx, EAC

Table F600-5/E

& C€
{1

@ valve body
@ ex-proof solenoid

DLHZA-T-040

® 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 Il for
surface plants with gas, vapours and dust
environment
° ATEX 94/9/EC

Ex I 2G Ex d IIC T4/T3 Gb

Ex I 2D Ex tb I1IC T135°C/T200°C Db
¢ [ECEx worldwide recognized certification

Ex d IIC T4/T3 Gb

Ex tb [1IC T135°C/T200°C Db
¢ EAC EurAsian Certification

Ex Il 2G Exd IIC T4/T3
Multicertifications for solenoids group | for
surface, tunnels or mining plants
o ATEX 94/9/EC: Ex I M2 Ex d | Mb
e [ECEx: IM2 Exd | 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.

m EXPLOSION PROOF SOLENOIDS: MAIN DATA

PROPORTIONAL
SOLENOID TYPE without transducer with transducer
Solenoid Multicertification for Group |l OZA-A OZA-T
code Multicertification for Group | (mining) OZAM-A OZAM-T
Voltage Vbe +10% 12 DC, 24 DC 12DC
code VAC 50/60 Hz +10% -
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

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 [eg] for cable gland

Method of protection Ex d

Temperature class (only for Group Il) T4 (with and without transducer) T3 (with and without transducer)
Surface Multicertification for Group Il <135°C <200 °C

temperature | Multicertification for Group | (mining) 150 °C

Ambient Multicertification for Group Il -40 = +40°C (1) ‘ -40 = +70°C (1)
temperature | Multicertification for Group | (mining) -20 + +60

(1) The Group Il 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

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

Assembly position / location

Any position for all valves

Subplate surface finishing

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

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C

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 mm?/s - max allowed range 2.8 + 500 mm?/s

Fluid contamination class

ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (10 >75 recommended)

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

. ; ISO 12922
Flame resistant with water NBR, HNBR HFC

F600





E CERTIFICATIONS

In the following are resumed the valves marking according to ATEX Group |, ATEX and IECEx Group I, EAC certifications.

3.1 GROUP II, ATEX marking

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

Exd = Explosion-proof equipment

IIC = 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

C€E = Mark of conformity to the applicable European directives

I12 D = Solenoid for surface plants with dust environment, category 2,
suitable for zone 21 and zone 22

Exd = Explosion-proof equipment

IIC = Suitable for conductive dust (applicable also I11B and/or [1A)

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

3.2 GROUP I, IECEx marking

Exd = Explosion-proof equipment

lc = 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”

HIC = Suitable for conductive dust (applicable also I1IB and/or IlIA)

T135°C/T200°C = Maximum surface temperature (Dust)

Db = Equipment protection level, high level protection for explosive
Dust atmospheres

IP66/67 = Protection degree

3.3 EAC marking

Atex notified

body and certifi-

cate number

EXAMPLE OF NAMEPLATE MARKING

wa vl atos A
SERIAL o[ [ime vedefims

Marking
according to
ATEX Directive

]
C € [0722_CESI 02 ATEX 014X
O| &) 112G Ex d IlC T6/T4 Gb o

|IECEx notified

body and certifi-
cate number

Marking
according to
IECEX Directive

& 112D Extb lIC T85°C /T135°C Db

—IECEx CES 10.0010X]
Exd IC T6/T4 Gb
Extb lIC T85°C s T135°C Db

Russian notified o

body and certifi- TP TC N° TC RU C-IT.T B08.B. 00881

cate number 012/201 Cepuss RU N°0239862

Marking

Markng o | & 126 Exd Ic T6/T4 |

ATEX Directive Supplyl H IW l ]V l ]Hz
Tamb. -[ |+ +45°C/470°C IP66/67

For the correct selection of o

EAC (EurAsian Certification) acknowledges the whole ATEX Directive 94/9/EC.

This certification is available only for gas environment (not for dust).

connecting cable temperatures
O see safety instructions

AT-907/BT

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

Ex d
Inc
T4/T3 = Solenoid temperature class (maximum surface temperature)

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

= Explosion-proof equipment

Note:

= Equipment of group IIC suitable for substances (gas) of group 1IC

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

3.4 GROUP I, ATEX (mining)

€&

= ATEX identification for explosive atmospheres equipments
Group | for mines and surface plants

M2 High protection (equipment category)

Exd = Explosion-proof equipment

| = Gas group (Methane)

Mb = Equipment protection level, high level protection for explosive

atmospheres
IP66/67 = Protection degree

3.5 GROUP |, IECExX (mining)

| = Group | for mines and surface plants

M2 = High protection (equipment category)

Exd = Explosion-proof equipment

| = Gas group (Methane)

Mb = Equipment protection level, high level protection for explosive

atmospheres
IP66/67 = Protection degree

Atex notified
body and certifi-
cate number

EXAMPLE OF NAMEPLATE MARKING

L R gy
SERML N[ |meleminy

©) ©)

Marking
according to

Atex Directive

IECEX notified
body and certifi-

cate number |

Marking
according to
IECEx Directive

C € 0722 CESI 03 ATEX 067X |
| &1 M2 Exd M|

— IECEx CES 12.007X]|
M2 Exd I Nb |
Supply| Il w V| Hz

Tamb. -[ |+ +45°C/+70°C IP66/67

For the correct selection of
connecting cable temperatures

O see safety instructions AT-90%/BT

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






E MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES

| DHZA
DHZA = size 06
DKZA = size 10

Optional multicertifications

- =omitfor Group Il
M = Group | (mining)

1]

A = without integral position transducer
T = with integral position transducer

T -

0|7

1

GK|/

**‘/ *

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

Configuration, see section

5 = external plus central position, spring centered

7 = 3 position, spring centered

Spool overlapping in central position, see section [5
1="P, A B, T positive overlapping
3 = P positive overlapping; A, B, T, negative

Spool type
L = linear;

S = progressive;

D = as S, but with P-A = Q, P-B = Q/2

Seals material,
see section [2]:

- =NBR

PE = FKM

BT = HNBR
Series ———————
number

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

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 1)

WP = prolongued manual override protec-

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

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)

Spool size: see section

(1) Option /MV available only for DHZA configuration 51, 53, 71, spool type S3, S5, D3, D5, L3, L5

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

Hydraulic symbols

71 *73 *51 *53 *51/B *53/B
A B A B A B A B A B A B
- 5 O R N
A 5%@2: ii¥ea XD XD
a T b a T b P T /p P 1 /p P a\ P T
Valve model DHZA-A DHZA-T DKZA-A DKZA-T
Spool overlapping 1,3 1,3 1,3 1,3 1,3 1,3 1,3
Spool type and size (1) L14 L1 S2 S3,L3,D3 S5, L5, D5 S3, L3, D3 S5, L5, D5
Pressure limits [bar] ports P, A, B =350; T = 160 (250 with external drain /Y)
Ap max P-T [bar] 70 50 40
Max flow [I/min]
at Ap = 10 bar (P-T) 1 4,5 8 17 28 45 60
at Ap = 30 bar (P-T) 2 8 14 30 50 80 105
max permissible flow 3 12 21 45 60 90 120
Response time (2) [ms] <30 (A) <15(T) <40 (A) <20(T)
Hysteresis [%] <5% (A) =0,2% (T) =5% (A) =0,2% (T)
Repeatability +1% (A) +£0,1% (T) +1% (A) +£0,1% (T)

(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.
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@ MODEL CODE OF PROPORTIONAL DIRECTIONAL VALVES

| DPZA Prl-ir]-l2] (7 (v ]-[ L] |5 |-lGRI/[ * [/[«] [ =1 =
Seals material,
DPZA = spool type - see section [2:
D - =NBR
piloted BE = FKM
BT = HNBR
Optional multicertifications )
- =omitfor Group Il Series number
M = Group | (mining)

Omit for standard coil 12 VDC:
24 = with 24 VDC coils (only A
A = without integral position transducer version)

T = with integral position transducer

Options:

B =solenoid at side of port A (and
Valve size (ISO 4401) position transducer for -T version)
1= size 10 C =position transducer with current
2=size 16 feedback 4+20 mA (only for -T version)
4=size 25 D =internal drain
6= size 32 E =external pilot

G =pressure reducing valve for piloting

O =horizontal cable entrance

Configuration, see section
5 = external plus central position, spring centered
7 = 3 position, spring centered

(only for -A, not for group 1)
WP = prolongued manual override
protected by metallic cap (only for -A)

Spool overlapping in central position, see section Solenoid threaded connection for cable gland:
1="P, A B, T positive overlapping GK = GK-1/2" ISO/UNI-6125 (tapered)
3 = P positive overlapping; A, B, T, negative NPT = 1/2" NPT ANSI B2.1 (tapered)
M =M20x1,5 UNI-4535 (6H/6g)
Spool type
L =linear; S =progressive; D =as$, butwith P-A=Q, P-B=Q/2 Spool size: see section

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

Hydraulic symbols
*71 *73 *51 *53 *51/B *53/B
A B A B A B A B A B A B
I T T I T T T T T
a P T b a P T b T b T b a P T a P T
Valve model DPZA-1 DPZA-2 DPZA-4 DPZA-6
Spool type and size L5 | s5 | D5 | s3 | D3 | L5 | S5 | D5 L5 | s5 | D5 L5 | s5 | D5
Pressure limits [bar] Ports P, A, B, X = 350; T = 250; Y=0
Max flow [I/min]
at Ap = 10 bar 100 100 |100:60| 160 |160:98| 250 225 [225:160, 360 360 (360:220] 500 500 |500:300
at Ap = 30 bar 160 160 |160:100 270 |270:160] 430 390 [390:280 620 620 [620:380, 860 860 |860:530
max permissible flow 180 180 [180:110] 400 |400:245 550 550 [550:3%0| 770 770 |770:470] 1300 1300 |1300:800
Response time (1) [ms] <80 < 100 <120
Hysteresis [%] <5% <5% <5%
Repeatability +1% +1% +1%

(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.

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
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MODEL CODE OF SERVOPROPORTIONAL VALVES

i

| DLHzZA

DLHZA = size 06
DLKZA = size 10

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

T = with integral position transducer

Valve size (ISO 4401)

0 = size 06 (DLHZA) 1 = size 10 (DLKZA)

Configuration, see section [9]
40 = zero overlap spring offset with fail safe
60 = zero overlap spring offset

Spool type
L = linear;
V = progressive;

T = not linear (1);

D = different-linear (1);
DT = as D but with non-linear regulation (1);

Tl-lo] | 4 |-[L]| 7] [3|-[ak|/[*][=]/ *
Seals material,
see section [2:
- =NBR
PE = FKM
BT = HNBR
Series number

Options:

Y = external drain

B = solenoid at side of port A
C = position transducer with
current feedback 4+20 mA

NPT
M

= M20x1,5 UNI-4535 (6H/6g)

Solenoid threaded connection for cable gland:
GK = GK-1/2" ISO/UNI-6125 (tapered)
1/2" NPT ANSI B2.1 (tapered)

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

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

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

Hydraulic A B :48_:5**33 A B i48_:5111 A B *60-L*1
symbols CIT%A 40- A 40- KA * *
HEHE 5 -s00ms [ XH[ 50 “a00r (X [HIFE reg ceo-vt
P T b *40-T*3 P T b *40-T*1 P T b
*40-V*3 *40-V*1
*40-L*3/B A s *40-L*1/B A s A8
*40-D*3/B %A [ *40-D*1/B XA *60-L*1/B
400198 Ll HE A H] *40-DT*1/B nEn el EN\ *60-V*1/B HH]
*40-T*3/B a T *40-T*1/B a P T a P T
*40-V*3/B *40-V*1/B
Valve model DLHZA-T* DLKZA-T*
b it bar] ports P, A, B = 350; ports P, A, B = 315;
ressure limits ar ) :
T = 210 (250 with external drain /Y) T =210 (250 with external drain /Y)
Spool Lo L1 vi L3 , V3 | L5 | T5 | L7 | T7 ‘ v7 | D7 ‘ DT7 | L3 | L7 ‘ T7 ‘ v7 | D7 | DT7
Max flow (1) Wminl) os 45| 5 | 9 | 13 18 26 26:13 | 40 60 6033
at Ap = 30 bar 14| o 5 4 ) 100-
at Ap = 70 bar 4 8 0 8 0 40+20 60 100 00+50
max permissible flow 10 | 18 | 18 | 32 | 40 50 70 70+40 | 90 160 160+80
Leakage [cm*min] at P = 100 bar (2) <100 [<200 |<100|<300 |<150 |<500 |<200 <900‘<200 ‘<200 <700 <200 <1000 <1500‘ <400 ‘<4OO <1200{ <400
Fail safe connections P—=A P—-B A—=T B—T
Leakage [cm¥min] Fail safe 1 50 70 70 50
at P =100 bar (3) Fail safe 3 50 70 70 50
. DLHZA . - - 15+30 10+20
Flow [I/min] (4) Fail safe 3
DLKZA - - 40+60 25+40
Response time [ms] <10 <15
Hysteresis [%] <0,1% <0,1%
Thermal drift zero point displacement < 1% at AT = 40°C

Notes:

o 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
(2
(3
(4

) For different Ap, the max flow is in accordance to the diagrams in section 13.2

) Referred to spool in neutral position and 50°C oil temperature.

) Referred to spool in fail safe position and 50°C oil temperature.

) Referred to spool in fail safe position at Ap = 35 bar per edge and 50°C oil temperature.





MODEL CODE OF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES

JIT = 1/ =

*k / *

GK

| QVHzA I1*|-| 1 |- 06[/] 12

QVHZA = size 06

QVKZA = size 10

Optional multicertifications

- =omit for Group Il

M = Group | (mining)

A = without position transducer

T = with integral position transducer

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

Max regulated flow: QVHZA QVKZA

3=35I/min; 36 =236I/min; 65 =65I/min

12 = 121/min 45 = 451/min; 90 = 90 I/min
18 = 18 I/min;

Seals material,
see section [2):

- =NBR
Series PE =FKM
number BT = HNBR

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

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 1)
WP = prolongued manual override protected by metallic
cap (only for -A version)

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)

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

Hydraulic symbols B B
Note: In 3-way versions port P is open QVHZA-A QVHZA-T
In 2-way versions port P must be plugged P QVKZA-A P QVKZA-T
Port T must always be plugged Iy A
Valve model QVHZA-A QVHZA-T QVKZA-A QVKZA-T
Valve size 06 06 10 10
Max pressure ports P, A, B [bar] 210
Max regulated flow [I/min] 3,5 12 18 36 45 3,5 12 18 35 45 65 90 65 90
Min regulated flow (1) [em¥min] | 15 | 20 | 30 | 50 | 60 | 15 | 20 | 30 | 50 | 60 | 85 | 100 | 85 | 100
Regulating Ap [bar] 4-6 10-12 15 4-6 10-12 15 16-8(10-12/6-8 |10-12
Max flow on port A [I/min] 40 35 50 55 50 60 70 100 70 100
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.
@ MODEL CODE OF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES
| RZMA I[*]-[A]- 1[250] - [GK |/ [ = [ 1]+ ] [ = |1 5
) Seals material,
Pressure relief: see section [2:
RZMA = subplate size 06 - =—NBR
HZMA = modular size 06 . _
AGMZA= subplate size 10, 20, 32 namber | BT = HNBR
LIMZA = cartridge (1) =
Pressure compensator: Omit for standard coil 12 VDC:
LICZA = cartridge (1) 24 = with 24 VDC coils
Optional m;Jlncernflcanons Optlons
- = omit for Group |l = external pilot (only for AGMZA)
M = Group | (mining) 0 = horizontal cable entrace (not for group 1)
P = with integral mechanical pressure limiter
— wi ; (only for LI*ZA, standard for size 1, 2, 3)
A = without integral pressure transducer Y = external drain (only for AGMZA)

Valve size: see section for size code

Max regulated pressure: see section

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/69)

@ HYDRAULIC CHARACTERISTICS

Tj B1 % %
L] ‘ PP%‘*@—F'DR Pprﬂrﬁ%m
T @ ®r @ ®-
RZMA-010 RZMA-030 HZMA
* *
‘ B B
L LIMzZA LiczA
A
Valve model RZMA |HZMA]  AGMZA LIMzA LiczA
Size code 010 [030 030 | 10 [20 [32 | 1 [ 2 [ 3[4 |5 6|8 | 1][2][3[4]s
Valve size 06 1020 [a | 16]25 |3 | 4050|6380 | 1625|3240/ 50
Max regulated pressure [bar] 80; 180; 250
Max pressure at port P, A, B, X [bar] 315
Max pressure at port T, Y [bar] 210
Max flow [/min] | 4 | 40 | 40 [ 200 | 400 | 600 | 200 | 400 | 750 | 1000 2000 [3000]4500] 200 | 400 | 750 | 10002000
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MODEL CODE OF PROPORTIONAL PRESSURE REDUCING VALVES

| RZGA

Pressure reducing:

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

Optional multicertifications
- =omitfor Group Il
M = Group | (mining)

s

A = without integral transducer

A | -|010

/

210

- GK |/

Valve size:
see section [15 for size code

Max regulated pressure:
see section

P
R

Z‘/Z‘ *ok / *

Seals material,
see section [2]:

- =NBR
PE =FKM
BT =HNBR

Series number

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

Options:
O = horizontal cable entrance

(not for group | Atex)

= with integral mechanical pressure limiter
(only for AGRCZA and LIRZA)

= with check valve (only for AGRCZA)

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/6Q)

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

@ HYDRAULIC CHARACTERISTICS

MHE

El
i

B |
RZGA-A-010 RZGA-A-033 HZGA-A-031 KZGA-A-031 AGRCZA-A XL * B i
LIRZA-A
A

Valve model RZGA HZGA KZGA AGRCZA LIRZA
Size code 010 033 031 031 10 20 1 2 3 4
Valve size 06 10 10 20 16 25 32 40
Max regulated pressure [bar] |32;100; 210 80; 180 250
Min regulated pressure [bar] 0,8 1 ‘ 1 1 1 ‘ 1 ‘ 7 ‘ 7 ‘ 7 ‘ 7
Max pressure at port P [bar] 315
Max pressure at port T [bar] 210
Max flow [I/min] 12 40 | 40 100 160 | 300 | 160 | 300 | s50 | 800

CABLE GLANDS - only for Group Il - 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.






SOLENOIDS DIMENSIONS AND WIRING

OZA-A

OZA/M-A

865

* only for OA
and OAM

===l

= ® 9
555
805 3

Option /WP

865

q

)

Option /OWP

[

©

=

OZA-T

OZA/M-T

145

Option /O

46

Option /O

Option /MV

® = screw terminal for additional equipotential grounding

= Solenoid wiring

= 1 = Cail
O[] 2 =GND
Ol[ ] 8 = Cail

© = Position transducer wiring

oo

N

)

N

Output signal
Supply -15V
Supply +15V
GND

1
2
3
4

1 i
@ ., F
[ ——) © ‘ Q| 8
707
——) 5 ‘ 5
80.5 275 - =
135.5 46
25.6

07/15
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Table F650-4/E

Ex-proof proportional valves with integral digital drivers
with or without integral position or pressure transducer - ATEX or IECEX certification

@ .
c € ﬁj: i
SN b ) ®
il N )
oo T b
ENO] @
@ valve body z 2 ®
@ ex-proof solenoid
@ ex-proof position transducer DKZA-TES-+
@ ex-proof electronics housing
(® digital integral electronics
® ex-proof cable glands (to be ordered separately)
@ ex-proof solenoid

E EXPLOSION PROOF CERTIFICATION MAIN DATA

ATEX certification Ex Il 2G Ex d IIC T6/T5/T4/T3
IECEX certification Ex d IIC T6/T5/T4/T3 Gb IP66

DOUBLE SOLENOID VALVES SINGLE SOLENOID VALVES
VALVE TYPE (with or without transducer) (with or without transducer)
Temperature class . .
(only for Group Il T4 T3 (option /7) T6 T5 (option /7)
Surface temperature <135°C <200 °C <85°C <100 °C
Ambient temperature -20 + +40°C -20 + +60 °C -20 = +45°C -20 + +60 °C

IP66 According to IEC 144 when correctly coupled with the relevant cable gland

Protection degree see section

Mechanical construction Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 60079-1: 2007

Cable entrance and Internal terminal board for cable connections
electrical wiring 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.

@ MAIN CHARACTERISTICS OF EX-PROOF PROPORTIONAL VALVES

Ex-proof ZA valves are proportional valves
equipped with specific solenoids and inte-
gral digital electronic drivers available with
following certifications and protection mode:
o ATEX 94/9/CE
Ex Il 2 G Ex d IIC T6/T5/T4/T3 (group Il
for surface plants with gas or vapours
environment, category 2, zone 1 and 2)

e |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:

e compact execution

e simplified valve wiring

e reduced risk of electromagnetic distur-
bances on the valve’s transducer feed-
back signal

e 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

e complete diagnostics of the driver sta-
tus, and fault condition.

Following communication interfaces are

available:

e PS, Serial communication interface for
configuration, monitoring and firmware
updating through Atos PC software.

e BC, CANopen interface

e 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.

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 mm?/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 pm (B10>75 recommended)
Fluid temperature -20°C +60°C (standard seals) -20°C +80°C (/PE seals)

E CERTIFICATION
In the following are resumed the valves marking according to Atex 94/9/CE and IECEx

3.1 GROUP I, ATEX 3.2 GROUP I, IECExX

@ = ATEX identification for explosive atmospheres Ex
d

Il = Group Il for surfaces plants

2 = High protection (equipment category)
G = For gas and vapours

d = Flame proof housing

= Equipment for explosive atmospheres

= Flame proof housing

lIC = Gas group

T6/T5/T4/T3 = Temperature class of solenoid surface
Gb = Equipment protection level, high level
protection for explosive Gas atmospheres

lIC = Gas group !

T6/T5/T4/T3 = Temperature class of solenoid surface referred to IP66= Protection degree
the max ambient temperature

Zone 1 = Possibility of explosive atmosphere during normal functioning

Zone 2 = Low probability of explosive atmosphere

WARNING: service work provided on the valve by the end users or not qualified personnel invalidates the certification
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E MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES DIRECT OPERATED

owea |/ <[o) D] [-[] [slem] 7] [#loe
DHZA = size 06 Seals material:
DKZA = size 10 - =NBR

PE =FKM
ﬁEeZ(iTiEcggin (omit for Atex): _ Series number

ptions:
AES = without integral position transducer 7 = for ambient temp. up to 60°C
TES = with integral position transducer B = :%ggglr?gyslt;'Qtdeggaf'gé%tz'
i i
Communication interfaces: C = current feedback 4 + 20 mA for
PS = Serial (1) remote transducer, only for W
BC = CANopen (only AES)
BP = PROFIBUS DP I = current reference 4 + 20 mA,
omit for standard voltage
Valve size (ISO 4401): reference +10 Voc
0 = size 06 (DHZA) W= 5)(?1\/'\;% Iliznswi)tation function
1 = size 10 (DKZA
( ) Y = external drain

Configuration: DHZA and DKZA see §ection Bl: Cable entrance threaded connection:
5 = external plus central position, spring centered M = M20x1,5 (6H/6g)
7 = 3 positions, spring centered S s »
Spool overlapping in central position, DHZA and DKZA see section [5l: pool size: see section

0 = zero overlapping (only TES) Spool type:

1=P, A B, T positive overlapping L = linear

2=P, A, B, T positive overlapping (2) S = progressive

3 = P positive overlapping; A, B, T, negative D =as S, butwithP-A=Q, P-B=Q/2

(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.

Note: For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see: table G115 (AES); G210 (TES)

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

Hydraulic symbols of AES version
*71 *71/B

*51/B

A B

*51A s *53A s
SIlH K
N
Hll}uﬁ] IEMNH Il X Inak >ITA
P T b P T b a P T

____A B

Hydraulic symbols of TES version

70 i s P4 *70/B Xy A s *71 - D4l 71/B & -
%Nﬂgr*nﬁ* W \x 7’77r~\% F’%X e X o
_ C X A PR q q C
P X E] E X X 1l < > T 1lf
a \ P T 7 b a P T b a P T b a P T b
72 A B % 72/8 I& A B 73 A B % 73/8 I& A B
I I )L( X )L(
L4 ) L4 ) C C
AEERHYR e A HR YR oY
a \ P T /b a \ P T /b a P T b a PT b
51 *51 B * * B
5 A s D3 51/ 53 A s P4 53/l A s
R @%v Hhm
) C
Mz D m ISR e
P T b P T b P T
Valve model DHZA-AES DHZA-TES DKZA-AES DKZA-TES
Spool overlapping 1,3 1,3 1,3 0 1,3 1,3 o] o |2 1,3
Spool type and size (1) L14 L1 S2 S3,L3,D3 |L5,D5| S5,L5, D5 S3, L3, D3 L3|L5, D5|S5| S5, L5, D5
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)
Ap max P-T [bar] 70 70 50 50 40 40
Max flow [I/min]
at Ap = 10 bar (P-T) 1 45 8 18 28 45 60
at Ap = 30 bar (P-T) 2 8 14 30 50 80 105
at Ap max (P-T) 3 12 21 45 60 90 120
Response time (2) [ms] < 30 (AES) < 15(TES) < 40 (AES) < 20 (TES)
Hysteresis [%] <5%(AES) <0,2% (TES) <5%(AES) <0,2% (TES)
Repeatability + 1% (AES) = 0,1% (TES) + 1% (AES) = 0,1% (TES)
Thermal drift (only TES) zero point displacement < 1% at AT = 40°C

(1) Spool type S2 only for AES version; spool type OL5, 0D5, OL3 only for TES version
(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.





@ MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES PILOT OPERATED

| DPZA |/ |IE | - AES| - |PS| - |2 7 1] - L 5|/ m|/]|7 / *
Seal terial:
DPZA-= size 10 eals matea
= size 16 ;’E ipEI\RA
= size 25 L T= ="
Series number
Certification (omit for Atex): Ootions:
IE = IECEXx ptions:
7 = for ambient temperature up to
60°C
AES = without integral position B = solenoid with integral digital
transducer electronics at side of port A
T . C = current feedback 4 + 20 mA for
Communication interfaces: remote transducer, only for W
PS = Serial (1) D = internal drain
BC = CANopen E = external pilot
BP = PROFIBUS DP G = pressure reducing valve for
piloting (2)
Valve size (ISO 4401): I = cur_rent reference 4 - 20 mA,
1= size 10 omit for standard voltage
2 _size 16 reference £10Voc
4 = size 25 W= power limitation function
Cable entrance threaded connection:
Configuration: see section [7: M = M20x1,5 (6H/69)
5 = external plus central position, spring centered
7 = 3 positions, spring centered Spool size: see section
Spool type:
Spool overlapping in central position, see section [71: L = linear
1="P, A B, T positive overlapping S = progressive
3 = P positive overlapping; A, B, T, negative D =asS, butwithP-A=Q, P-B=Q/2

(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.

Note:For mounting surface dimensions see table P005
For the digital drivers technical data and functional parameters setting, see table G115

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

Hydraulic symbols of AES version

7 *71/B *73/B

1 *73
A B A 8 A B A B
g eioiHeh Sl HH Yo eiotIHE
FoT b a T b a FooT b 2 T b

a

*51 *51/B *53 *53/B

A B8 A B A B A B

J B 1ALaw  wHEE R Sne b A=

O b a — 7 T s b 2 7 T
Valve model DPZA-1 DPZA-2 DPZA-4
Spool overlapping 0,1,3 0,1,3 0,1,3
Spool type and size (1) L5 S5 D5 S3 D3 L5 S5 D5 L5 S5 D5
Max flow: [1/min]
at Ap = 10 bar 100 160 250 480
at Ap = 30 bar 160 270 430 830
max permissible flow 180 400 550 900
Pressure limits [bar] ports P, A, B, X =350; T =250 (5 foroption/D); Y =5
Besponse . <80 <100 <120
time [ms] (1) spool overlapping 1-3
Hysteresis [%] <5%
Repeatability 1%

(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.
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MODEL CODE OF EX-PROOF PROPORTIONAL DIRECTIONAL VALVES PILOT OPERATED

DPZA /| IE | -
| |

LEs\ -

PS

DPZA = size 10
size 16
size 25

= size 27

Certification (omit for Atex):
IE = IECEX

LES = with double integral position

transducer

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

2

Configuration, see section [9l:
Positive spool overlap:
71,73

Zero spool overlap:

60, 70

L]

5]/

(7]

A
Seals material:

- =NBR
PE = FKM

Series number

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 Voc

Cable en

trance threaded connection:

M = M20x1,5 (6H/69)

Spool size: see section [9]

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

(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
Note: For mounting surface dimensions see: table P005
For the digital drivers technical data and functional parameters setting, see table G210

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

Hydraulic symbols of LES version

60 A B P4 *60/B N A B *70 A8 B *70/B
P T b a P T pT b a
71 A8 [ 71/8 By 4 s 73 A8 [ “73/B B A s
P T b a P T P T b a BT

Valve model DPZA-1 DPZA-2
Spool overlapping 0,1,3 1,3 0,1,3 0,1,3 1,3 0,1,3 1,3 0,1,3
Spool type and size L5 (1) S5 D5 DL5 L3 S3 D3 L5 (1) S5 D5 DL5
Max flow: [I/min]
at Ap = 10 bar 100 160 250
at Ap = 30 bar 160 270 430
max permissible flow 180 400 550
Valve model DPZA-4 DPZA-4M
Spool overlapping 0,1,3 1,3 0,1,3 0,1,3 1,3 0,1,3
Spool type and size L5 (1) S5 D5 DL5 L5 S5 D5 DL5
Max flow: [I/min]
at Ap = 10 bar 360 380
at Ap = 30 bar 620 660
max permissible flow 770 800
Pressure limits [bar] ports P, A, B, X = 350; T =250 (5 for option /D); Y =5

Response spool overlapping 0 DPZA-1, DPZA-2 <25ms; DPZA-4 <30ms; DPZA-4M <35ms
time [ms] (2) spool overlapping 1-3 DPZA-1 <50ms; DPZA-1 <60ms; DPZA-4 <80ms; DPZA-4M <85ms
Hysteresis [%] <0,1% [% of max regulation]

Repeatability

+0,1% [% of max regulation]

Thermal drift

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

(1) For zero overlapping spool OL5, 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.






MODEL CODE OF EX-PROOF SERVOPROPORTIONAL VALVES

\ DLHZA /\ IE | - [TES|- | PS

(o] Ts [o]-[] 5] [s]smsf7] (S

DLHZA = size 06
DLKZA = size 10

Certification (omit for Atex):
IE = IECEX

TES = with integral position transducer

Communication interfaces:
PS = Serial

BC = CANopen

BP = PROFIBUS DP

Seals material:
- =NBR
PE = FKM

Series number

Options:

7 = for ambient temperature up to
60°C

B = solenoid at side of port A

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

I = current reference 4 = 20 mA,
omit for standard voltage
reference £10 Voc

Y = external drain

Configuration, see section [fil:
4 = external plus central position, spring centered
6 = 3 position, spring centered

Cable entrance threaded connection:
M = M20x1,5 (6H/69)

0 = zero overlapping

Spool type:

L =linear regulation

T =not linear regulation

V = progressive regulation
D =not linear regulation
DT = not linear regulation

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

Spool size 1, 3, 5, 7 see section

Note: For mounting surface dimensions see table

P005

For the digital drivers technical data and functional parameters setting, see table G210 (TES)

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

Hydraulic symbols
*40-L*3 *40-L*1
A B % *40-D*3 A B % *40-D*1 A B % *60-\L/*1
*40-DT*3 2@ *40-DT*1 60-v1
T i 71@ *40-T*3 e 1l H 7 *40-T*1 A Ii 1<
Pt b a0v3 b x40y T b
*40-L*3/B *40-L*1/B
*40-D*3/B &q A s *40-D*1/B B . *60-L"1/B &g A e
oorse SR X 0o Sy KT SR
*40-V*3/B a P ~40-v1B @ P a P
Valve model DLHZA-T* DLKZA-T*
o ports P, A, B = 350; ports P, A, B = 315;
Pressure limits [bar] ) ) ) )
T = 210 (250 with external drain /Y) T = 210 (250 with external drain /Y)
Spool Lo | L1 vi L3 | V3 | L5 | T5 | L7 | T7 | V7 | D7 | DT7 | L3 | L7 | T7 | V7 | D7 | DT7
M flow minl} 55 | 45| 8 | o | 13 18 26 2613 | 40 60 60-33
at Ap = 30 bar ) )
at Ap = 70 bar 4 7 12 14 | 20 28 40 40+20 60 100 100+50
max permissible flow 8 | 14 | 16 | 30 | 40 50 70 70+40 | 90 160 16080
Leakage [cm®/min] at P = 100 bar (1) <100 |<200 [<100 |<300|<150 |<500 | <200 <900‘<200 ‘<200 <700|<200 [<1000 <1500‘ <400 ‘<4OO <1200{ <400
Fail safe connections P —=A P—-B A—T B —T
Leakage [cm*/min] Fail safe 1 50 70 70 50
at P =100 bar (2) Fail safe 3 50 70 70 50
. DLHZA ) - - 15+30 10+20
Flow [I/min] (3) Fail safe 3
DLKZA - - 40+60 25+40
Response time [ms] <10 <15
Hysteresis [%] <0,1% <0,1%
Thermal drift zero point displacement < 1% at AT = 40°C

(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 Ap = 35 bar

per edge and 50°C oil temperature.

F650





@ MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES

| RZMA 1] IE |-

TERS PS |- |010| /

250\/

Pressure relief:

RZMA = subplate size 06
AGMZA-= subplate size 10, 20, 32
LIMZA = cartridge type see sec.
Pressure compensator:

LICZA = cartridge type see sect.

Certification (omit for Atex):
IE = IECEXx

AES = without integral pressure transducer (1)
TERS = with integral pressure transducer (2)

Communication interfaces:
PS = Serial

BC = CANopen

BP = PROFIBUS DP

Valve size: see section [i3] for size code

D ralG .
Seals material:
- =NBR

PE =FKM
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 Voc

P=with integral mechanical pressure
limiter (only for LI*ZA)

Y=external drain (only for AGMZA)

Cable entrance threaded connection:
M = M20x1,5 (6H/6Q)

Max regulated pressure: see section

(1) Serial interface always present for AES-BC and AES-BP.
(2) Integral or remote pressure transducer with current feedback 4 <+ 20 mA.
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)

13] HYDRAULIC CHARACTERISTICS

Hydraulic symbols

LICZA-AES
Valve model RZMA AGMZA LIMZA LICZA

Size code 010030 | 10 |20 [32 | 1 [ 2]3[4]5 68| 1]2]3]a]s
Valve size 06 10 | 20 [ 32 | 16 | 25 | 32 | 40 | 50 | 63 | 80 | 16 | 25 | 32 | 40 | 50
Max regulated pressure [bar] 80 180 250

Max pressure at port P, A, B, X [bar] 315

Max pressure at port T, Y [bar] 210

Max flow [/min] | 4 | 40 ] 200 | 400 | 600 | 200 | 400 | 750 | 1000 [ 2000] 3000 4500] 200 | 400 | 750 | 1000 2000

MODEL CODE OF CARTRIDGES (for LIMZA and LICZA)

| SC LI 032 |3 ] (2] [ ] *
Cartridge according Seals material:
to I1SO 7368 - =NBR

PE =FKM

Size:16; 25; 32:
40; 50; 63 and 80 (only for LIMZA)

Type of cartridge
31 = for LIMZA and LICZA
36 = for LICZA

Series number

cracking pressure:
bar for poppet 31
al

r
ar
ar for poppet 31 and 36

Note: For mounting surface dimensions see table P006

TYPICAL FUNCTIONS OF CARTRIDGES

Type Functional sketch Typical Area ratio
yp (hydraulic symbol) section (@)
B
31 1:1
A
B
36 1:1
A

(1) It is the ratio of the area A to the area on which the
pilot pressure is applied.





@ MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE REDUCING VALVES

\ RZGA /\ IE |-| TERS |- | PS |- |033] /

250 1 [ ]

Pressure reducing:

RZGA = subplate size 06
AGRCZA = subplate size 10, 20
LIRZA = cartridge type see sect.

Certification (omit for Atex):
IE = IECEX

AES = without integral pressure transducer
TERS = with integral pressure transducer (2)

Communication interfaces:
PS = Serial (1)

BC = CANopen

BP = PROFIBUS DP

Valve size: see section figl for size code

Seals material:
- =NBR
PE = FKM

Series number

Options:

7 = for ambient temperature up to 60° C

I = current reference 4 + 20 mA,
omit for standard voltage
reference +10 Voc

P = with integral mechanical pressu-
re limiter
(only for AGRCZA and LIRZA)

R = with check valve
(only for AGRCZA)

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

Max regulated pressure: see section

(1) Serial interface always present for AES-BC and AES-BP.
(2) Integral or remote pressure transducer with current feedback 4 <+ 20 mA.

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 CHARACTERISTICS

Hydraulic symbols
Y
RZGA-AES-033 AGRCZA-AES
AGRCZA-TERS
- - - = B - -7 -~ B
\ [r \ \
I ! . | |
A o e S |
L _P__t——arl _P__————ar
I I I
I == =
L= o - o
I o Co .
K 1
X! Y Y
I
| B
—
A LIRZA-AES LIRZA-TERS
Valve model RZGA LIRZA
Size code 010 033 10 20 1 2 3 4
Valve size 06 10 20 16 25 32 40
Max regulated pressure [bar] |32;100;210 80 180 250
Min regulated pressure [bar] 0,8 1 ‘ 1 1 ‘ 7 ‘ 7 ‘ 7 ‘ 7
Max pressure at port P, A, B, X [bar] 315
Max pressure at port T, Y [bar] 210
Max flow [/min] 12 40 | 160 300 | 160 | 8o [ 550 [ 800

MODEL CODE OF CARTRIDGES (for LIRZA)

- *k *
‘ SC LI 25 31 @ ‘ ‘ TYPICAL FUNCTIONS OF CARTRIDGES
Cartridge according Seals material: T Functional sketch Typical | Area ratio
to ISO 7368 - =NBR YPE | (hydraulic symbol) |  section (1)
PE = FKM
Size: 16; 25, 32; 40 Series number 57 B T
Spring cracking pressure: A
dae: - 4 =4 bar
Type of cartrldge. 37 = for LIRZA 7 =7 bar (1) It is the ratio of the area A to the area on which the

Note: For mounting surface dimensions see table P006

pilot pressure is applied.

F650





MODEL CODE OF EX-PROOF PRESSURE COMPENSATED PROPORTIONAL FLOW CONTROL VALVES

QVHZA / | IE
| |

-\ TES

- \Ps - \06 / 12\ /

]

QVHZA = size 06
QVKZA = size 10

Certification (omit for Atex):
IE = IECEX

AES = without integral position transducer
TES = with integral position transducer

Communication interfaces:
PS = Serial (1)

BC = CANopen

BP = PROFIBUS DP

= 1 [

Seals material:
- =NBR
PE = FKM

i

Series number

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 Voc

W = power limitation function (only AES)

Cable entrance threaded connection:
M = M20x1,5 (6H/6g)

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

QVHZA

3 =3,51/min
12 = 12 |/min
18 = 18 I/min
36 = 36 I/min
45 = 45 |/min

Max regulated flow:

QVKZA
65 = 65 I/min
90 = 90 I/min

(1) Serial interface always present for AES-BC and AES-BP

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

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

Hydraulic symbols

QVHZA-AES QVHZA-TES
QVKZA-AES P QVKZA-TES
Note: In three-way connection port P is open.
In two-way connection port P must be plugged. A
Port T must always be plugged. A

Valve model QVHZA-AES QVHZA-TES QVKZA-AES | QVKZA-TES
Valve size 06 10

Max pressure ports P, A, B [bar] 210

Max regulated flow [I/min] 3,5 12 18 36 45 3,5 12 18 35 45 65 90 65 90
Min regulated flow (1) [em?/min] 15 20 30 50 60 15 20 30 50 60 85 100 85 100
Regulating Ap [bar] 4-6 10-12 15 4-6 10-12 15 16-8(10-12/6-8 |10-12
Max flow on port A [I/min] 40 35 50 55 50 60 70 100 70 100
(1) Values are referred to 3-way configuration. In the 2-way configuration, the values of min regulated flow are higher.
19.1 TYPICAL APPLICATIONS

2 WAY CONNECTION 3 WAY CONNECTION 3 WAY CONNECTION
AS PRIORITARY VALVE
REGULATED REGULATED REGULATED FLOW TO THE MAIN LINE
FLOW FLOW (PRIORITARY)
B B B EXCEEDING FLOW
(NOT COMPENSATED)
TO AUKXILIARY LINE
X1 X1, ¥ |
1 PLUGGED [ 4

In the 2 way connection
the pump is always working
at the pressure set on the relief valve

EXCEEDING
FLOW TO TANK

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






ELECTRONICS WIRING

20.1 MAIN CONNECTIONS FOR ALL MODELS

CABLE
PIN ENTRANCE DESCRIPTION TECHNICAL SPECIFICATION
1 3 ENABLE Enabling input, normal working = 24 Vbc
2 3 VLO Power supply (logic stage)
Stabilized +24 Voc
3 3 VL+ Filtered and rectified: Vrms 21-33 (ripple max 2Vpp)
4 3 FAULT Alarm = 0Voc  Correct functioning = +24Voc
5 3 COIL 82
Coil connection only for double solenoid valves
6 3 COIL 82
7 3 INPUT- Negative reference signal for INPUT+ (2)
Monitor output signal for AES: (1) (2)
+5 VDC maximum range
8 3 MONITOR Monitor output signal for TERS, TES, LES: (1) (2)
+10 VDC maximum range (4 + 20 mA only for /l option)
Reference input signal: (2)
9 3 INPUT+ +10 VDC maximum range (4 + 20 mA only for /I option)
10 3 VO Power supply (logic stage)
Stabilized +24 Voc
11 3 V+ Filtered and rectified: Vrms 21-33 (ripple max 2Vpp)
PE 3 EARTH Earth connection

(1) referred to pin 2 (VLO)
(2) differential mode input

20.2 TRANSDUCER CONNECTIONS FOR TERS, LES (factory wired),
AES/W (to be wired)

PIN | cNTHaNGE| VERSION | DESCRIPTION | TECHNICAL SPECIFICATION
AES/W Monitor 2 2nd Monitor + 5 Voc
12 4 TERS NC Not connected
LES AGND Power supply and signal = 0 Voc
AES/W AGND Power supply and signal = 0 Voc
13 4 TERS VT+ Transduder supply +24 Voc
LES VT+ Transduder supply +15 Voc
AES/W TR Pressure transducer signal
14 4 TERS NC Not connected
LES VT- Transduder supply -15 Voc
AES/W VT+ Transduder supply +24 Voc
15 4 TERS TR Pressure transducer signal
LES TR Position transducer signal
Note: For AES and TES versions the pins 12-13-14-15 are not connected

20.3 PS COMMUNICATION INTERFACE (M8 connector)

CABLE WIRE
PIN ENTRANCE SIGNAL COLOUR CONNECTOF;I INTERFACE
1 RS_RX brown
3 1 RS_TX blue 1 3
4 RS_GND black Front view
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

20.4 BC and BP COMMUNICATION INTERFACE CONNECTIONS

20.5 CABLE ENTRANCE (see Fig.1)

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

AWARNING:

The above operation must be performed in a safety area.

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 [22 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

Fig. 1 Internal Additional Serial
fieldbus communication interface
Ex.5 (ﬁ terminator (only for AES-BC / AES-BP)
© © ° o SN
@ %
6O Q| ||8e
@ 5
Q )
o5 : ?
® © o| 8 ®
Hl O
o & ¢
G
o @
S G
@) © ) o o
Earth,
connection

Terminal board
for cables connection

20.6 INTERNAL FIELDBUS TERMINATORS SETTING (BC and BP versions)

CABLE DESCRIPTION CANopen - BC version PROFIBUS DP - BP version

PIN | ENTRANCE
BC BP Switch|  Termination enabled Switch Terminator Enable
16 1/2 NC do not connect +5V BUS 4 ON 4 OFF
17 1/2 SHIELD SHIELD 3 OFF on | Cll~[» 3 ON oN | BO=[]»
B8] 1/2 CAN_H B_LINE EF‘F ] Em[D E:F | e[
9] 1/2 CANL A_LINE 2 | OFF | % E“ID; 2 ON | 9§ % g:ID;
20 1/2 BUS GND BUS GND 1 OFF 1 ON
Note: Drivers with fieldbus interface are delivered by default ‘Not Terminated'.
All switches are set OFF.
Fig. 2 PC connection to the valve’s serial communication interface (only for PS version)

E-A-PS-USB/DB9
adapter

E-C-PS-DB9/M8
cable

M8 Serial
communication
——— connector

=
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@ SOFTWARE TOOLS

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.

@ 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

CH.24 CH.27 CH.27 CH.24
g 6’/ torque torque 57/ torque Depending to the model code, the valves are
20 Nm 20 Nm 20 Nm

supplied with:

o Atex certified cable gland code ZMX-S
for factory wired connections

M20x1.5
M20x1.5]
M20x1.5

e Atex and IECEx certified threaded plugs code

- - ~35 ZMX-T (for connections not to be used)
L 25 15 25 15 o Multicertified cable gland code PAMC/M
ZMX-S ZMX-L PAMC/M for factory wired connections
cable & 3,2+8,7 mm cable & 6,5+14 mm cable & 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. |

TAB. |
Valve's To be ordered separately
communication| Cable gland Threaded plug Scheme Notes
interfaces | quantity | position | quantity | position
d (23 Cable entrance 1 and 2 are factory plugged
PS 1 3 none none b O3% Cable entrance 3 is open for costumers
04
Cable entrance 4 is factory plugged or wired depending to the valve model
Pi29 |P129
BC, BP Ol 4O 0O Cable entrance 1, 2 and 3 are open for costumers
“via stub” 2 1,83 1 2 b Q% b Q%
connection o Cable entrance 4 is factory plugged or wired depending to the valve model
@] @ @] @
Tallsal
BC, BP O GH O Cable entrance 1, 2 and 3 are open for costumers
“daisy chain” 3 1,2,8 none none b O3 b O3
connection 04 o4 Cable entrance 4 is factory plugged or wired depending to the valve model
a @ @] @
23| MAsS
MASS MASS MASS MASS MASS MASS
VALVE TYPE VALVE TYPE VALVE TYPE VALVE TYPE VALVE TYPE VALVE TYPE
(Kg) (Kg) (Kg) (Kg) (Kg) (Kg)
DHZA-*-05 8,2 DPZA-*-27 18,7 | AGMZA-*-10 12,2 | LIMZA-*-5 19,2 | RZGA-*-010 9 QVHZA 86
DHZA-*-07 9 DPZA-*-45 22 AGMZA-*-20 16 LIMZA-*-6 28 RZGA-*-033 96 QVKZA 9,5
DKZA-*-05 9 DPZA-*-47 23 AGMZA-*-32 18,5 LICZA-*- 13,6 AGRCZA-*-10 13,6
DKZA-*-07 9,6 DLHZA 8,5 LIMZA-*- 10,3 LICZA-*-2 14,6 AGRCZA-*-20 14,6
DPZA-*-15 13,6 DLKZA 10,2 LIMZA-*-2 10,8 LICZA-*-3 17,7 LIRZA-*- 17,7
DPZA-*-17 14,6 RZMA-*-010 9 LIMZA-*-3 12 LICZA-*-4 8,2 LIRZA-*-2 8,2
DPZA-*-25 17,7 RZMA-*-030 9,3 LIMZA-*-4 15,7 LICZA-*-5 9 LIRZA-*-3 9






DIMENSIONS OF EXPLOSION PROOF SOLENOIDS WITH INTEGRAL DIGITAL ELECTRONICS [mm]
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(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
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* for option /H add 40mm to the dimension
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Table G466-4/E

Ex-proof pressure transducers type E-ATRA-7

analog, for open and closed loop systems - ATEX and IECEXx certifications

e
Ex) C€

E-ATRA-7/400/1

| 1] MODEL CODE

E-ATRA-7 /| 400 |/ | *
Pressure transducer amplified type
for ex-proof applications Series number
Pressure measuring range:
60 =0+ 60 bar
160 = 0 + 160 bar
250 = 0 + 250 bar
400 = 0 + 400 bar I = current output signal 4 + 20 mA (1)

(1) available only with current output signal 4 + 20 mA

E EXPLOSION PROOF CERTIFICATION MAIN DATA

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 (2 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:

e pressure control valves with remote pres-
sure transducer, AERS execution (see
tech table F650)

Features:

e Factory preset and calibrated

e 5m cable connection @

e 1/4" GAS - DIN 3852 hydraulic connection
(pressure port orifice @ 0,6 mm)

e |PB7 protection degree

e CE mark according to EMC directive

ATEX certification 112G Ex db IIC T6...T1 Gb
IECEX certification Ex db IIC T6...T1 Gb
{omy for Group T8 T 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
E MAIN CHARACTERISTICS OF EX-PROOF PRESSURE TRANSDUCER
Pressure measuring range a+ 50/160/250/400 bar; other values availables on request
ote: 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 < 1ms
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 < 20,2 % 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 Voc nominal; maximum range 10 + 30 Vbc
Output signal Current output signal 4 + 20 mA (2 wire); for max load see section
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 P67

Notes: FS = Full Scale; BFSL = Best Fit Straight Line
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E 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 .

E ELECTRONIC CONNECTIONS

TRANSDUCER
OUTPUT WIRES

USER CONNECTION
EXAMPLE

[ — ReD Vi

e System supply

BLACK Vout )Power supply (10 + 30 Vbc)

® Signal
hydraulic E>
pressure GREY SHIELD RL
| & 1 — 9AGND

4

Q-0 - Qoo

BROWN do not connect

The max resistance RL [Q] is calculated:RL = Systeomioszupply - KEL\;]

@ OVERALL DIMENSIONS [mm]

255 66.8 12.25

@27
218.7

CH. 27

g max 50 Nm

orifice @ 0,6
1/4 GAS

06/16
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Table TE130-1/E

Ex-proof solenoid valves with spool position monitor
on/off, with inductive proximity sensor - ATEX certification

Ce

@—

(1) Ex-proof solenoid
(@ Ex-proof inductive proximity sensor
(® Proximity connector (supplied with the valve)

Ex-proof on/off solenoid valves equipped with
proximity sensor for the spool position
monitoring, certified according to ATEX
94/9/EC, protection mode: Ex Il 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

043124 DHA-0631/2/GK/FI/NC 24DC

monitored.

E EXPLOSION PROOF SOLENOIDS: MAIN DATA

SOLENOID TYPE OA
Voltage code VDC +10% 24pC
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 [l0]for cable gland

@ 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

@ PROXIMITY SENSOR: MAIN DATA

SENSOR TYPE Y-9-BES 516- 300-S 266-S4

Supply voltage (1) V] 7,7 +9VDC

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 Il 2G EExia lIC T6

(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
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E 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 Il 2G EEx ia IIC T6

In the following is resumed the solenoid marking according to ATEX Group Il certification. EXAMPLE OF NAMEPLATE MARKING

MODEL N[ ] [t A
@ =ATEX identification for explosive atmospheres equipments SERIAL N° ,—| a @S
I =Group Il for surfaces plants Nlos 4pa Sesto Colende foly
2 =High protection (equipment category) i @ I 2GD Exd IIC | T
GD =For gas, vapours and dust
d =Flame proof housing Ex 1D A21 IP67 Tl—, ®)
IIC =Gas group (€ 0722[ CESI 02 ATEX 014 |Supply
T6/T4/T3 = Temperature class of solenoid surface Tamb. | [« 4] X |w v Hz
tD = Dust igniction protection " > N
A21 = Housing protection practice (for dust) connect by cable sutable for temp.=[ I'Cr.ys;
IP67 = Protection degree Notified body and certificate number

Zone 1 (gas) and 21 (dust) = Possibility of explosive atmosphere during normal functioning

Marking according to Atex Directive

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 lIC = 0,2 mm max

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

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

| 043124 o |[e3][12]/[PAl-[GK|/[ FI || * [/[ 7 |[24DC || * | "
Special execution with S_ealszml\a‘tBeF?al
ex-proof proximity sensor PE = FKM
Series number
DHA = spool type - direct Voltage code 24 Voc
Options:
= for ambient temperature up to 70°C (not for
Valve size (SO 4401) Groupl) _
0=06 A = solenoid at side of port B (for single sole-
noid valves)
O = horizontal cable entrance (1)

Valve configuration, see section [6] Electrical signal (only for FI version):

INC = electric contact is closed when the valve is de-

energized
Spool type, see section [é] INO = electric contact is open when the valve is
de-energized
[FI = inductive proximity sensor (ATEX certified)
Solenoid threated connection:
GK = GK-1/2" ISO/UNI-6125 (tapered)
Optional cable gland: NPT = 1/2" NPT ANSI B2.1 (tapered)
PA = with threated cable gland, see section [é] M = M20x1,5 UNI-4535 (6H/6g)
|6 CONFIGURATION AND SPOOLS
A B -630/2 A B 61 A B 67" -630/2/A
HW HF% Al e AR Eil! W[Z]E]z
) /1 /% /]
a P T a P T
-61* -67*/A

.III" "." Where the symbol doesn't show the hydraulic connectlon *),

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

Spools

D T2 N i N i1 R b






MAIN CHARACTERISTICS

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 mm?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 um (25 >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 [

Ports P,A,B: 350 bar;

Operating pressure
P P Port T: 210 bar

Rated flow See diagrams Q/Ap at section
Maximum flow 60 I/min see operating limits at section [
Q/Ap DIAGRAMS (based on mineral oil ISO VG 46 at 50°C) E OPERATING LIMITS (based on mineral oil ISO VG 46 at 50°C)
Spool Fow| p>a | p—>B | AT | BoT | PoT The diagram have been obtained with warm solenoids and
type direction power supply at lowest value (Viom-10%).
0 A A A A The curves refer to application with symmetrical flow
0/2,1,1/2 B B B A through the valve (\e P—-AandB — T)
In case of asymmetric flow the operating limits must be
3 B A A A
reduced.
4 C C C C B
(o]
21 400
M
g " / 320
& E s
Pt Ko}
g B o 240
2 105 2
[0
&8 / A 5 160
e 7 5 T
[ =
>
35 / L 80
0 ==
0 10 20 30 40 50 60 0 15 30 45 60 75
Flow rate [I/min] Flow rate [I/min]
M = Spools 0, 1; V = Spool 4

S = Spools 0/2,1/2, 3

CABLE GLANDS - only for Group Il

Cable gland PAMC/* (IP66/67) for valves with multicertification Group I

Cable size 6,5 to 11,9 mm

The cable glands PAMC, are Multicertified according to:
PAMC/GK 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

PAMC/M Rost: EN60079-0 and EN60079-1

PAMC/NPT

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/6Q).

~55

~35

CH.24

I~ The cable must be suitable for the working temperature as specified in the
Q “safety instructions” delivered with the first supply of the products.
CH.24 CH.30  Additional equipotential grounding can be also performed by the user on the external
facility provided on the solenoid case.
or Minimum section of external ground wire = 4 mm?.
1/2"NPT 1/2"GK Minimum section of internal ground wire = the same of supply wire.

M20x1.5

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.
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E INSTALLATION DIMENSIONS

For the max pressures on ports, see section [4]

#55  |SO 4401: 2005
- AP - Mounting surface: 4401-03-02-0-05 P
.8 " Fastening bolts: A,
=& @2 @} N 4 socket head screws M5x50 class 12.9 T
o u;nl - \fcﬁl m Tightening torque = 8 Nm
t 9 Seals: 4 OR 108
o 127 g Ports P,AB,T: @ = 7.5 mm (max).
15 ©
30.2
405 ©

043124 DHA-06* m

D)

®—

105

P

= PRESSURE PORT

B = USE PORT
= TANK PORT

86.5

30

66

186.5

+O

043124 DHA-06*/A

105

86.5

P

46
49

| as b r
T

cert @ im pem 11
O oo ama——1
o e+ o0 1
[t oy e e e = 1%,

é

o

865 1

46

66

49

186.5

Option /O

043124 DHA-07*

®—,

1155

ME

atos &

= S
o v GT D
Cren B im e T v

P =L

v m|

e s o
[t iy e e 1w = 1

—————— >

30

66 30

80.5

287

® = screw terminal for additional equipotential grounding
= Solenoid wiring

= Coll

= GND

= Coll

N

1
2
3

0
0
0

i

© = Proximity sensor wiring

Pin 1 Rv

brown

-+

{Pina 5

blue

cable lenght = 3 mt

01/15
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Table TE137-1/E

Stainless steel valves for water base fluids standard or ex-proof solenoid
valves with Multicertification ATEX, IECEx, EAC or cULus certification

@ Ex-proof solenoid
@ Valve body

® Solenoid plunger
@ Spool / poppet
® Spring

New line of directional solenoid valves with

stainless steel internal parts for application

with water base fluids.

Features:

eThese 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.

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

eThe valves are available with standard
or ex-proof solenoids (1), these last
certified according to:
- Multicertification ATEX, IECEx, EAC
- cULus certification

¢ |SO standard subplate mounting.

Options for ex-proof version:

eHandwheel manual override (8) (option /V)

(® Manual override pin .
@ Cable entrance @ @ @ @ o I\/Ian_ual _ reset (9 (option /R) for safety
Standard solenoid DHOXW-06* appllcatlons
eHorizontal cable entrance.
Common Applications:
Steel plants, die casting, foundry.
| 1] STAINLESS STEEL VALVES: MAIN DATA
Code Voltages Multicertification cULus Max flow Ap Max pressure
) Description ISO size DC AC Tclass (2) Input | Tclass | Input Vmin (at max flow) bar (3)
50/60Hz |Standard|Option /7| Power 2 Power bar
4 way, spool type 06 B
DHOXW direct solenoid valves (ISO 4401) 12 - W - - 60 350
(only for 12
3 way, poppet type, 06 _
DLOHXW direct solenoid valves (ISO 4401) 24 - [and24DC) B a 1?2 350
N 40w
3 way, poppet type, 06 110 _
DLOHMXW | jirect solenoid valves | (SO 4401) - g‘?gyafnoé - - 25 815
220 220 DC)
3 way, poppet type, _
DLOPXW piloted solenoid valve no - - B 220 see diagram 818
DHAXW6 4 way, spool type 06 12 T6 T4 8w 16, T5 12w 60 at section 350
DHAXW4 direct solenoid valves (ISO 4401) 12 T4 T3 25W T3 33W 70
DLAHXW6 3 way, poppet type, 06 24 6 T4 8w T6,T5 12W 10 315
DLAHXW4 direct solenoid valves (ISO 4401) 24 T4 T3 25 W T3 33W 12 350
48
DLAHMXW6 3 way, poppet type, 06 110 T6 T4 8w T6, TS5 12W 25 250
DLAHMXW4 direct solenoid valves (ISO 4401) 110 T4 T3 25 W T3 33W 30 315
230
DLAPXW6 S way, poppet type, no 220 6 T4 8W | Te.Ts | 12w 220 315
piloted solenoid valve
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
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| 2| MATERIALS SPECIFICATION

solenoid housing valve body internal parts spring seals
Valve type ® ® B+
std IPE
DHAXW .
DHOXW Castiron AISI 316L AISI 316L, 4208, 440C, 430F AISI 302 HNBR (buna) | FPM (viton)
DLOHXW
DLOHMXW Cast iron AISI 316L AISI 316L, 4208, 440C, 430F AISI 302 HNBR (buna) | FPM (viton)
DLAHMXW
DLOPXW .
DLAPXW Cast iron AISI 630 AISI 316L, 4208, 440C, 430F AISI 302 HNBR (buna) | FPM (viton)

E EX-PROOF SOLENOIDS: MAIN DATA

DHAXW6 DLAHMXW6
VALVE TYPE DLAHXW6 DLAHPXW6 [?&ﬁév\\//v‘tt DLAHMXWA
Solenoid Multicertification OAXW/WP OAKXW/WP
code cULus OAXWUL/MWP OAKXWUL/WP
Voltage Vbe +10% 12DC, 24DC, 48DC (1), 110DC, 125DC (1), 220DC
code VAC 60/60 Hz  £10% 12AC, 24AC, 110-120AC, 230-240AC
Power Multicertification 8W 25W
consumption cULus 12W 33W
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 100%
) ) Multicertification Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007
Mechanical construction - — -
cULus |Flame proof housing classified according to UL 1203 and UL429, CSA 22.2 n°30-1986 and CSA 22.2 n°139-13
Cable entrance and Internal terminal board for cable connection
electrical wiring threaded connection for cable entrance vertical (standard) or Horizontal (option /O)
Metod of protection Ex d
Temperature class T6 (< 85°C) T4 (< 135°C) T4 (< 135°C) T3 (£200°C)

Multicertification -

Ambient temperature -40 + +45°C -40 + +70°C -40 + +40 °C -40 + +70 °C

Temperature class T6 (< 85°C) T5 (< 100°C) T3 (<200°C)

cuLus Ambient temperature -40 + +55°C -40 + +70°C -40 + +70°C

Notes: (1) 48DC and 125DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid

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

Assembly position / location Any position for all valves

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

HNBR seals (standard) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C
FKM seals (/PE option) = -20°C + +80°C

Seals, recommended fluid temperature

Recommended viscosity 15+100 mm?/s - max allowed range 2.8 + 500 mm?/s

Fluid contamination class ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (10 >75 recommended)
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils HNBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

Flame resistant with water HNBR HFC ISO 12022






5| cULus CERTIFICATION

cULus marking

Class | = Equipment for famable gas and vapours

Division 1 = Possibility of explosive atmosphere during normal functioning
Groups C&D = Atmosphere containing flamable gas

Groups IIA&IIB = Gas group

T6/T5 = Temperature class of solenoid surface referred to +55°C / +70°C

ambient temperature

@ MULTICERTIFICATION ATEX, IECEx, EAC

In the following are resumed the valves marking according to multicertifications for Group Il

GROUP I, ATEX, marking

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

Exd = Explosion-proof equipment

IIC = 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

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

Exd = Explosion-proof equipment

I C = Suitable for conductive dust (applicable also I1IB and/or Il1A)

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

GROUP II, IECEx marking

Exd = Explosion-proof equipment

Ic = Equipment of group IIC suitable for substances (gas) of group 1IC
T6/T4 = Solenoid temperature classes (Gas)

Gb = Equipment protection level, high level protection for explosive

Gas atmospheres
Ex tb = Equipment protection by enclosure’tb”

HIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)
T85°C/T135°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive

Dust atmospheres
IP66/67 = Protection degree

6.1 EAC marking

Atex notified

body and certifi-

cate number

EXAMPLE OF NAMEPLATE MARKING
MODEL GODE OA/EC-240C n@, atosA

SERIAL N°

XXXXXXXXX ORLLNG INS

TRIENTATION

E3BE100 | FOR HAZARDOUS LOCATIONS

T.class T6/T5

T.class T6/T5 o
55/70°C  131/168 °F

24V DC 12W

Class |, Groups C& D

Class |, Groups A& IIB

Max ambient temp.
Electrical rating :

CAUTION: To reduce the risk of ignifion of hazardous afmospheres,
disconnect from cicuit before opening enclosure. Keep tightly closed
when in operation.

ATTENTION: Pour rédire le risque dallunage des afmosphéres
dangereuses. décanmecter le circuit avant douvrir le bofer.

Garder le bien ferné lorsqui est en fonctionnement T-860

Marking according to UL Directive

Notified body and certificate number

EXAMPLE OF NAMEPLATE MARKING

N e——T S
SERAL N[ ]melaking

Marking
according to
ATEX Directive

]
C € [0722 CESI 02 ATEX 014X
Ol& 112G Ex d IiC T6/T4 Gb O

|IECEX notified

body and certifi-
cate number

Marking
according to

|IECEx Directive

€ 12D ExtbIIC T85°C /T135°C Db
—1IECEx CES 10.0010X |

Exd IIC T6/T4 Gb
| |ExtblIC T85°C s T135°C Db

Russian notified 5
body and certifi- TP TC N° TC RU C-IT.T B08. B. 00881
cate number 012/2011 | Ce pusa RU N°0239862
Marking
hosordng o | & Il 2G Exd IIC T6/T4
ATEX Directive Supplyl H ]w l lv l IHZ
Tamb. [ |+ +45°C/+70°C IP68/67
For the correct selection of e)
connecting cable temperatures
O see safety instructions AT-S07/8T

EAC certification acknowledges the whole ATEX Directive 94/9/EC. This certification is available only for gas environment (not for dust).

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

Exd = Explosion-proof equipment

IIC = 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





SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE

~ oH

Spool type - direct

(xw | [4]

B

A = ex-proof solenoids
O = standard solenoids

Stainless steel execution for internal parts

Temperature class, see sect. [1] (only for DHA)
4=T4 6=T6

Certification type
- omit for Multicertification
JUL = cULus with 1 m cable lenght, factory wired

Size: 0=06

o]

Valve configuration, see section 7.1
61,63,71,75

(configurations 63 and 75 are available only with spool type 1/2)

| 63 1/2 [-|M| |V | |24DC I*
Seals material,
see section [:

- =NBR
PE = FKM
Series number
Voltage code - see section [1]
Options:
A = solenoid at side of port B
Options (only for DHA):
V = with handweel manual override
O = horizontal cable entrance
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
Spool type, see section 7.1

7.1 Hydraulic configuration

Configuration for DHA Spools for DHA Configuration for DHA Spools for DHA
-061* A B nn -063* A B :O:
PRI A1 [2]y
— + [XHIT il
A B -061*/A Y, -063/A A B
AL
P s LAl P
A B -071* -075 A B
1]o0]2 « XAl II 2 1]
. » ALzl "
POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE
| DLOH | [Xw| [6] [*]-/3] [A]-/M | [V | [24DC| | = | I*

Standard solenoid

DLOH = direct (12 I/min)

DLOHM = direct (25 I/min)

DLOP = electro-hydraulically piloted
Ex-proof solenoid

DLAH = direct (10 I/min)

DLAHM = direct (25 I/min)

DLAP = electro-hydraulically piloted

Stainless steel execution for internal parts

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

Seals material,
see section [
- =NBR
PE = FKM

Series number

Voltage code - see section [1]

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

3 =three way

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

Valve configuration, see section 8.1
A = Ato T in rest position

C = P to Ain rest position

8.1 Hydraulic configuration

DLAHXW*-3A/M/V

A B
PT P T

DLAHXW*-3C/M

DLAHMXW*-3A/M-AO/R DLAHMXW*-3C/M-AO

A ! A
P T P T

DLAPXW6-3A/M

A — —
W |
o Q --1a |
T WAL
P|T '
----- X----- +
‘ ””” XN ‘
P T X Y

DLAPXW6-3C/M
A

‘ i ;H ‘
, Qle --n ,
z
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| 9| Q/Ap DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

valve pressure drop [bar]

Inlet pressure [bar]

15

125

10

75

25

DHOXW, DHAXW4

/
/
/ //7
7
//

0 10 20 30 40 50 60

Flow rate [I/min]

DLOPXW, DLAPXW

1 ;

12 L
7
8 \
|
|
P-A \
4 i
\
e |
— |

0 50 100 150 200220 250

Flow rate [I/min]

valve pressure drop [bar]

DLOHXW, DLAHXW

16
12
C
8 B
A
4
‘éé
0 3 6 9 12
Flow rate [I/min]
DHOXW, DHAXW
Flow direction
P—A|P-B|AST|BST|PoT
Spool type
0 B B B B
1,1/2 A A A A
3 A A B B
6 A A B A
7 A A A B

DLOHMXW, DLAHMXW

s

valve pressure drop [bar]
<o

4 /
=
0 5 10 15 20 25
Flow rate [I/min]
Flow direction PLA|ALT
Valve type (P—B) B-T
DLOHXW-3A C B
DLOHXW-3C B A
DLOHMXW-3A F E
DLOHMXW-3C E D

. 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 su%ly at lowest value (Vrom-10%). For DHAXW valves the curves

Inlet pressure [bar]

Inlet pressure [bar]

refer to application with symmetrical flow through the valve (i.e. P —

must be reduced.

DHOXW, DHAXW4

350
M
280 s \
210
140
70
0 15 30 45 60 75
Flow rate [I/min]
M = Spools 0, 1 S = Spools 1/2, 3,6, 7
DLOHMXW, DLAHMXW
350
@
280 @
\
210 )
140
70
0 5 10 15 20 25 30

Flow rate [I/min]

@ DLOHMXW-3A and DLOKXW4-3A-A0
® DLOHMXW-3C and DLOKXW4-3C-AO
® DLOHMXW6-3A(3C)-A0

Inlet pressure [bar]

Inlet pressure [bar]

and B - T).
DHAXW6-AO
350
< N
280 N
210
140
70

0 15 30 45 60 75

Flow rate [I/min]
M = Spools 0,1 S = Spools 1/2,3,6,7

DLAHXW6
350

3A

280
BgC

210

140

70

4 6
Flow rate [I/min]

10.1 Internal leakages

internal leakage of DLOHXW, DLOHMXW,
DLOPXW: less than 5 drops/min (0,36

cm®/min) at max pressure.

350

In case of asymmetric flow the operating limits

DLOHXW, DLAHXW4

3A
3C

280

Inlet pressure [bar]

350

315
300
250
200
150

100

Inlet pressure [bar]

50

3 6 9 12

Flow rate [I/min]

DLOPXW, DLAPXW6

minimum

piloting pressure

15 30 45 60 75
Piloting pressure [bar]

10.2 Piloting pressure (DLOPXW)

- max

piloting pressure = 315 bar

- min piloting pressure = see diagram





@ CABLE GLANDS AND WIRING

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

11.2 Ex proof solenoid wiring

Multicertification

CH3

n°4 M4x20
locking torque 4Nm &

Standard version

Option /O

@ 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

oil PCB 3 poles terminal board
' suitable for wires cross sections
oil up to 2,5 mm? (max AWG14)

Power supply: section of coil connection wires = 2,5 mm?
Grounding:  section of internal ground wire = 2,5 mm?

section of external ground wire = 4 mm?

Wiring specifications
Power supply: section of coil connection wires = 2,5 mm?
Grounding: section of internal ground wire = 2,5 mm?

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 mm?

cULus certification

CH3
M4
locking torque 4Nm &

o "
>

Standard version

Option /O

@ 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

1 =Coil+ PCB 3 poles terminal board
2 = GND suitable for wires cross sections
3 = Coil - up to 2,5 mm? (max AWG14)

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

Cable Specification:
Power supply and transducer cables have to comply with following
characteristics

e Suitable for use in Class | Division 1, Gas Groups C

e Armored Marine Shipboard Cable which meets UL 1309
e Tinned Stranded Copper Conductors

e Bronze braided armor

e 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 | 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

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

For Multicertification

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

For cULus

Max ambient temperature [°C] Temperature class

Surface temperature [°C] Cable temperature

55°C T6

<85°C 100 °C

70°C 5

<100 °C 100 °C
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@ INSTALLATION DIMENSIONS OF DHOXW [mm]

ISO 4401: 2005 253
Mounting surface: 4401-03-02-0-05 P
Fastening bolts: <o A N 7} 0 P = PRESSURE PORT
4 socket head screws M5x50 class 12.9 e ¥ ; A, B = USE PORT
Tightening torque = 8 Nm = f - T =TANKPORT _
Seals: 4 OR 108 n2.7] g For the max pressures on ports, see section [4]
Ports P,AB,T: @ = 7.5 mm (max). *%’2
405

DHOXW-06 DHOXW-07

Hi H H]

== 5= =

U= H K

———J ———] ————]
== on 0N
I Bl Ag - H[A = @l
| I i m i i
U “‘ il D ———> ‘!‘ } il ——> H
21.5 90.5 66 90.5
22 e - Mass: 1,9 kg Mass: 2,6 kg
Tx

Overall dimensions refer to valves with connectors type 666

@ INSTALLATION DIMENSIONS OF DLOHMXW [mm]

DLOHMXW-3*

1SO 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: DLOHMXW-3C DLOHMXW-3A

@ =7,5mm (max)
B

0
 —
285

———)
== [ —— %
B——T T 8 T D —18
o— m8@ . s J HmBm | — Ty
P = PRESSURE PORT L—LE‘:’ il il Bl il ‘:’gp
A = USE PORT |-215_| - - 1215
B = CLOSED 90.25 66 “ 66 90.25
T = TANK PORT
Mass: 1,6 Kg Mass: 1,6 Kg
Overall dimensions refer to valves with connectors type 666
INSTALLATION DIMENSIONS OF DLOPXW [mm]
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 PAT: @ = 16 mm (max)
Ports X, Y: @ = 7 mm (max)
DLOPXW-3*
H 105
ilaé 125
e “ i ,
=TT @ SRR O PNIE
—  @aEmE 2 f () o
ME(:) \‘\ ‘ I n 3 N\
i i "
I LI s x
| - - | %
e e ) I 3 5
B [N 1 “
* — e 61
76 105 25 - = 66
Mass: 7 kg 206 70 80

Overall dimensions refer to valves with connectors type 666





@ INSTALLATION DIMENSIONS OF EX-PROOF DHAXW [mm]

horizontal cable entrance option /O ISO 4401: 2005
40.5 Mounting surface: 4401-03-02-0-05
[~ 30.2 Fastening bolts:
i 21.5 4 socket head screws M5x50-A4-70
o 27 Tightening torque = 5,5 Nm
5 Glw Seals: 4 OR 108
o . T o Ports P,AB,T: @ = 7.5 mm (max).
N YA wl o
b N A P = PRESSURE PORT
PY A, B = USE PORT
5.5 T =TANKPORT
DHAXW**-06* DHAXW**-06*/V
% L 2
, 3 3
T T 1D & ) 3 — T TH 3
A P 1 > . A =
A [oe]
LS eyd |1 L Lalol (B ©
£'2 p15
‘ 66 11 ‘ 150 66 11
Mass: 2,9 kg Mass: 3 kg
DHAXW**-07* DHAXW**-07*/V
i [ w
) 3
5 — >
T 3 T 3
| 3 ! @l ’ 3
Il — 1 L
111 150 66 150
Mass: 4,6 kg Mass: 4,8 kg

INSTALLATION DIMENSIONS OF EX-PROOF DLAHXW AND DLAHMXW [mm]

horizontal cable entrance option /O 405 1ISO 4401: 2005
302 Mounting surface: 4401-03-02-0-05
215 Fastening bolts:
. 2.7 4 socket head screws M5x50-A4-70
o N T2 Tightening torque = 5,5 Nm
) S [to}
32 i Seals: 4 OR 108
0| — o | BEOL 2 Ports P.AB,T: @ =7.5mm (max)
% ~ @5;:\}\ 0l 5 orts P,AB, 11 0 = 7.5 mm (max).
© () P = PRESSURE PORT
o5 s A, B = USE PORT
: T =TANKPORT
DLAHXW*-3A/M/V DLAHXW*-3C/M
I | /%\ /%\
® I 3 .. BINE
T L B g ©le
— 1w A o T © g
oy o] e @ I <
22 2is
= | = 46 Mass: 3 kg =1 = Mass: 2,9 kg
150 66 66
DLAHMXW*-3A/M/R ) DLAHMXW*-3C/M
B
D
T Rs o fTT | e
T © © [ N o
ik LK o | | il ©
e o1
== 46 Mass: 3,8 kg == Mass: 2,9 kg
66 12.5 12.5 66

TE137





INSTALLATION DIMENSIONS OF EX-PROOF DLAPXW [mm]

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: @ = 16 mm (max)

Ports X, Y: @ = 7 mm (max)

DLAPXW6-3A/M

Mounting surface DLAPX(S)6 and DLPX(S)

50

105
12.5
2 Y,
LO[ ® @iiA “46} I
ST AYA o
3 N A
) 14
35
40
61
66
80

DLAPXW6-3C/M (dotted line)

153
165 (cULus)

215

option /O

181

153
165 (cULus)

125

05/17
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Table TE1370bs/E

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

o
|

; ';_

E—f—]

DHAXW4-07*/M

@ Ex-proof solenoid
@ Valve body

® Solenoid plunger
@ Spool / poppet

® Spring

® Manual override pin
@ Cable entrance

New line of directional solenoid valves with
stainless steel internal parts for application
with water base fluids.

Features:

eThese 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.

eTwo 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 (1), these last
certified according to:

- Multicertification ATEX, IECEx, EAC
- cULus certification

e |SO standard subplate mounting.

Options for ex-proof version:

eHandwheel manual override (8) (option /V)

eManual reset (@ (option /R) for safety
applications

) o )
Standard solenoid DHOXW-06 e Horizontal cable entrance.
Common Applications:
Steel plants, die casting, foundry.
E STAINLESS STEEL VALVES: MAIN DATA
Voltages Multicertification cULus A
Code - . 9 Max flow p Max pressure
) Description ISO size DC AC Tclass (1) Input | Tclass | Input Umin (at max flow) bar (3)
50/60Hz |Standard|Option /7| POwer | (1) | Power bar
4 way, spool type 06 B
DHOXW direct solenoid valves (ISO 4401) 12 - 3P W B - 60 350
(only for 12
3 way, poppet type, 06 _ _ _ _
DLOHXW direct solenoid valves (ISO 4401) 24 and 24 DC) 12 350
N 40W
3 way, poppet type, 06 110 B
DLOHMXW direct solenoid valves (ISO 4401) - (only for - - 25 815
220 0 gr(];
3 way, poppet type, B 220
DLOPXW piloted solenoid valve no B B - 220 see diagram 815
DHAXW4 4 way, spool type 06 12 T6 T4 8w 2) 12w 60 at section 350
DHAXW6 direct solenoid valves (ISO 4401) 12 T4 T3 25 W T4 33W 70
DLAHXW4 3 way, poppet type, 06 24 T6 T4 8w (2) 12w 10 315
DLAHXW6 direct solenoid valves (ISO 4401) 24 T4 T3 25W T4 33w 12 350
48
DLAHMXW4 3 way, poppet type, 06 110 T6 T4 8W 2) 12w 25 250
DLAHMXW6 direct solenoid valves (ISO 4401) 110 T4 T3 25W T4 33W 30 315
230
3 way, poppet type,
DLAPXW6 piloted solenoid valve no 220 16 4 sw @) 2w 220 318
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 [3]).
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 c¢St). The min ambient temperature for valves with PE

option (FPM seals) is -20°C.
Max ambient temperature without solenoids is 70°C

TE1370bs





E MATERIALS SPECIFICATION

Valve type solenoid housing valve body int&g‘lil &Srts sp(rsi)ng seals
std IPE
g:gi‘x Cast iron AISI 316L AISI 316L, 420B, 440C, 430F AISI 302 HNBR (buna) | FPM (viton)
DLOHXW
Do Cast iron AISI 3161 AISI 316L, 420B, 440G, 430F AISI 302 HNBR (buna) | FPM (viton)
DLAHMXW
gtg:;vv\‘; Cast iron AISI 630 AISI 316L, 420B, 440C, 430F AISI 302 HNBR (buna) | FPM (viton)
E EX-PROOF SOLENOIDS: MAIN DATA
DHAXW6 DLAHMXW6
VALVE TYPE DLAHXW6 DLAHPXW6 [?L'_/Lﬁ!);v\ﬁél DLAHMXWA
Solenoid Multicertification OAXW/WP OAKXW/WP
code cULus OAXWUL/WP OAKXWUL/WP
Voltage Voc +10% 12DC, 24DC, 48DC (1), 110DC, 220DC
code VAC 50/60 Hz  +10% 12AC, 24AC, 110-120AC, 230-240AC
Power Multicertification 8w 256W
consumption cULus 12w 33W
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 100%
Mechanical construction Flame proof housing classified Ex d, according to EN 60079-0: 2006, EN 6079-1: 2007
Cable entrance and Internal terminal board for cable connection threaded connection M20x1,5 for cable entrance,
electrical wiring vertical (standard) or Horizontal (option /O)
Metod of protection Ex d
Temperature class Multicertification T6 (= 85°C) \ T4 (= 135°C) T4 (=< 135°C) \ T3 (= 200°C)
(surface temperature) cULus Not applicable T4 (= 135°C)
) Multicertification -40 + +45°C ‘ -40 + +70 °C -40 + +40 °C ‘ -40 + +70°C
Ambient temperature
cULus -40 + +70 °C

Notes: (1) 48DC only for Multicertification
For alternating current supply a rectifier bridge is integrated in the solenoid

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

Assembly position / location

Any position for all valves

Subplate surface finishing

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

Seals, recommended fluid temperature

HNBR seals (standard) = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C
FKM seals (/PE option) = -20°C + +80°C

Recommended viscosity

15+100 mm?/s - max allowed range 2.8 + 500 mm?/s

Fluid contamination class

ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (10 >75 recommended)

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils HNBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR

Flame resistant with water HNBR HFC ISO 12022






5] cULus CERTIFICATION

cULus marking

Class | = 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

@ MULTICERTIFICATION ATEX, IECEx, EAC

EXAMPLE OF NAMEPLATE MARKING

WHWEE.A

|:| LISTED | Solenaid for use in
48AM | hazardous locations

SERIAL N°

!Class I, Groups C & D|
] Max ambient temp. 70°C

Temperature code |:|
1weer O

Electrical rating: [ ]

CAUTION: To reduce the risk of ignition of hazardous atmospheres,
disconnect from circuit before opening enclosure. Keep tightly closed
when in operation. T-576/BT

Notified body and certificate number

Marking according to UL Directive

In the following are resumed the valves marking according to multicertifications for Group I

GROUP I, ATEX, marking

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

Exd = Explosion-proof equipment

IIC = 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

Ce = Mark of conformity to the applicable European directives

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

Exd = Explosion-proof equipment

IIC = Suitable for conductive dust (applicable also I1IB and/or Il1A)

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

GROUP II, IECEx marking

Exd = Explosion-proof equipment

lc = 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”

HIC = Suitable for conductive dust (applicable also I1IB and/or IlIA)
T85°C/T135°C = Maximum surface temperature (Dust)
Db = Equipment protection level, high level protection for explosive

Dust atmospheres
IP66/67 = Protection degree

6.1 EAC marking

Atex notified

body and certifi-

cate number

EXAMPLE OF NAMEPLATE MARKING

T = 0
SERIAL N[ [ vede e

Marking
according to
ATEX Directive

]
C €[0722 CESI 02 ATEX 014X
O|&) 112G Ex d IiC T6/T4 Gb ©)

IECEX notified

body and certifi-
cate number

Marking
according to
|IECEx Directive

& 112D ExtbIIC T85°C /T135°C Db
—1IECEx CES 10.0010X |

Exd IIC T6/T4 Gb
ExtblIC T85°C s T136°C Db

Russian notified

body and certifi-

cate number

@ PA3SPEMEHHUE N° PPC 00-044222
OCHOBAHHUE POCC IT.AB72.B01735

Marking
according to

ATEX Directive

€& Il 2G Exd IIC T6/T4 |
I supply| I wl V[ Jne
Tamb. -[ |+ +45°C/+70°C IP68/67
For the correct selection of
connecting cable temperatures
©) see safety instructions AT-907/8T

EAC certification acknowledges the whole ATEX Directive 94/9/EC. This certification is available only for gas environment (not for dust).

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

Exd = Explosion-proof equipment

IIC = Equipment of group IIC suitable for substances (gas) of group 1IC

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

€&

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






SPOOL TYPE DIRECTIONAL SOLENOID VALVES: MODEL CODE

~on | [A] W] [4]

Spool type - direct

A = ex-proof solenoids
O = standard solenoids

Stainless steel execution for internal parts

Temperature class, see sect. [i] (only for DHA)
4=T4 6=T6

Certification type
- omit for Multicertification
/UL = cULus with 1 m cable lenght, factory wired

B

Size: 0=06

(0]

Valve configuration, see section 7.1
61,63,71,75

(configurations 63 and 75 are available only with spool type 1/2)

| 63

1/2

(W] [v] [240€] [*] [ F ]

Seals material,

see section [4]:
- =NBR
PE = FKM

Series number

Voltage code - see section [1]

Options:

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

V = with handweel manual override
O = horizontal cable entrance

Solenoid threated connection (only for DHA):
M = M20x1,5 UNI-4535 (6H/6g)
NPT = 1/2” NPT ANSI B2.1 (tapered) only for /UL

Spool type, see section 7.1

7.1 Hydraulic configuration

o

P

A B -061*/A 1 ’Y
-
= s [

A B -071*
110]2 ° ’I

~

]
(=M
dal
a AL

Configuration for DHA Spools for DHA

-061* A B nn
1Tl
71110] YIHI]

|

]
1 <]

Configuration for DHA Spools for DHA

AB

r

= - (X
P T AR,

-0634/A B

A
P T

-075 A B

-063*

P T

POPPET TYPE LEAK FREE DIRECTIONAL SOLENOID VALVES: MODEL CODE

| DLOH | XW

Standard solenoid

DLOH = direct (12 I/min)

DLOHM = direct (25 I/min)

DLOP = electro-hydraulically piloted
Ex-proof solenoid

DLAH = direct (10 I/min)

DLAHM = direct (25 I/min)

DLAP = electro-hydraulically piloted

=
K

Stainless steel execution for internal parts

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

*

3 =three way

3

Al-[m

<

24DC | | ** | s
Seals material,
see section [d]:

- =NBR
PE = FKM

Series number

Voltage code - see section [1]

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

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

Valve configuration, see section 8.1
A = Ato Tin rest position C = P to Ain rest position

8.1 Hydraulic configuration

DLAHXW*-3A/M/V DLAHXW*-3C/M

A B
P T P T

DLAHMXW*-3A/M-AO/R DLAHMXW*-3C/M-AO

A , A
P T P T

DLAPXW6-3A/M

A — —
| ] |
o #--1, .
1T AT
P[T |

+4----- X----- +

T

P T X Y

DLAPXW6-3C/M

A — —
L |
! olo . !
T |

PoT

Pt
‘ """ T ‘

P T X Y
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9| a/Ap DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

DHOXW, DHAXW4

15
125
— A
8
g /
S /
% 75 / 7
85 s / /
o >rd
T
> 25
L~
—
0 1 20 30 40 50 60
Flow rate [I/min]
DLOPXW, DLAPXW
16 -
_ 7a
3 AT
o \
2 8 :
g \
= \
2 P-A| |
4 i
|
/ \
— |
0 50 100 150 200220 250

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

Flow rate [I/min]

DLOHXW, DLAHXW

16
T 12
el C
s
® 8 B
>
[7]
8
Q
A
[0
§ 4
0 3 6 9 12
Flow rate [I/min]
DHOXW, DHAXW
Flow direction
P—A|P—B|A—T|B—T|P-T
Spool type
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

valve pressure drop [bar]

DLOHMXW, DLAHMXW

16
12
F
8 E
/ D
A
0 5 10 15 20 25

Flow rate [I/min]

Flow direction PoA|AST
Valve type (P—~B) (B-T
DLOHXW-3A C B
DLOHXW-3C B A
DLOHMXW-3A F E
DLOHMXW-3C E D

The diagram have been obtained with warm solenoids and power supﬁly at lowest value (Vrom-10%). For DHAXW valves the curves

refer to application with symmetrical flow through the valve (i.e. P —

must be reduced.

DHOXW, DHAXW4

350
M
280 s \
B
E 210
3
é 140
L5}
70
0 15 30 45 60 75
Flow rate [I/min]
M = Spools 0,1 S = Spools 1/2, 3,6, 7
DLOHMXW, DLAHMXW
350
O]
280 e
—_ \
S 20 ®
<t
¢ 10
o
5
70
0 5 10 5 20 25 30

Flow rate [I/min]

@ DLOHMXW-3A and DLOKXW4-3A-A0
@ DLOHMXW-3C and DLOKXW4-3C-AO
® DLOHMXW6-3A(3C)-A0

Inlet pressure [bar]

Inlet pressure [bar]

dB—T).
DHAXW6-AO
350
N
280 N
210
140
70
0 15 30 45 60 75
Flow rate [I/min]
M = Spools 0,1 S =Spools 1/2,3,6,7
DLAHXW6
350
3A
280
BsC
210
140
70
0 10

4 6
Flow rate [I/min]

10.1 Internal leakages

internal leakage of DLOHXW, DLOHMXW,
DLOPXW: less than 5 drops/min (0,36
cm?min) at max pressure.

Inlet pressure [bar]

Inlet pressure [bar]

In case of asymmetric flow the operating limits

DLOHXW, DLAHXW4

350

280

3A
3C

140

70

350

315
300
250
200
150
100

50

3 6 9 12

Flow rate [I/min]

DLOPXW, DLAPXW6

minimum
piloting pressure

15 30 45 60 75
Piloting pressure [bar]

10.2 Piloting pressure (DLOPXW)

- max piloting pressure = 315 bar
- min piloting pressure = see diagram





@ INSTALLATION DIMENSIONS OF DHOXW [mm]

ISO 4401: 2005 253
Mounting surface: 4401-03-02-0-05 P
Fastening bolts: <o AR & 0 P =PRESSURE PORT
4 socket head screws M5x50 class 12.9 & EI : D n A, B = USE PORT
Tightening torque = 8 Nm < ! T =TANKPORT .
Seals: 4 OR 108 o 12.7] E For the max pressures on ports, see section [4]
Ports P,A,B,T: @ = 7.5 mm (max). ’%’2
405
DHOXW-06 DHOXW-07
i oy H]
== 5= =5
0= H HO
———] ——] ———]
oo futn}
Al = @l ® LAl = @]
—| 1 I m [ — N ——
E 111 11 U il } 111
215 90.5 66 90.5
205 86 M- Mass: 1,9 kg Mass: 2,6 kg
Tx
Overall dimensions refer to valves with connectors type 666
@ INSTALLATION DIMENSIONS OF DLOHMXW [mm]
DLOHMXW-3*
1SO 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: DLOHMXW-3C DLOHMXW-3A
@ =7,5mm (max)
H HA
== =50
] ———]
[y ==y e,
8] H # T 8 T H # ol
— YT T . J{Ha®g | T
P = PRESSURE PORT S I i | | |=—=g"
A = USE PORT 215, -] - |-215 |
B = CLOSED = = 46 =
90.25 66 66 90.25
T = TANK PORT
Mass: 1,6 Kg Mass: 1,6 Kg
Overall dimensions refer to valves with connectors type 666
@ INSTALLATION DIMENSIONS OF DLOPXW [mm]
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,AT: @ = 16 mm (max)
Ports X, Y: @ = 7 mm (max)
DLOPXW-3*
. 105
iﬁ% 125
‘ - 2N @
E(:) L(# 1l L(# ®© m]m‘? ~ R\ NG !
E— 1O 2 7z @A) o
Ec:) I ‘ Il E E: \j ~
i i "
BT *
| L | ° 14
%77777”77 ; b © 35
IR | ‘0
H L F S 61
76 105 25 - = 66
Mass: 7 kg 206 70 80

Overall dimensions refer to valves with connectors type 666
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INSTALLATION DIMENSIONS OF EX-PROOF DHAXW [mm]

horizontal cable entrance option /O

109.3

1093
Mass: 4,6 kg

109.3

Mass: 2,9 kg

405

0.75
5.1
15.5

1SO 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,AB,T: @ = 7.5 mm (max).

259
3

3175
\
oz
)

t
A\

P = PRESSURE PORT

A, B = USE PORT

T =TANKPORT

38

140

@»ﬂﬂﬂ DHAXW(UL}OT'N .@

Mass: 3 kg

38

140 140

@ Only for /UL: factory wired cables (see section [17] for solenoid wiring)

Mass: 4,8 kg

@ INSTALLATION DIMENSIONS OF EX-PROOF DLAHXW AND DLAHMXW [mm]

horizontal cable entrance option /O

38

140

DLAHMXW*(/UL)-3A/M/R

2

38

A
[ S

o

154.3 6

405
302
215

127

0.75

I1SO 4401: 2005

Mounting surface: 4401-03-02-0-05

Fastening bolts:

4 socket head screws M5x50-A
Tightening torque = 5,5 Nm
Seals: 4 OR 108

5.1

>

D5
259
31

aF
&

31.75

P =PRESSURE PORT
A, B = USE PORT

Mass: 3 kg

(‘D Only for /UL: factory wired cables (see section [17]for solenoid wiring)

T =TANKPORT

38

109.3 6

DLAHMXW*(/UL)-3C/M

38

125 109.3

4-70

Ports PAB,T: @ = 7.5 mm (max).

Mass: 2,9 kg

Mass: 2,9 kg






INSTALLATION DIMENSIONS OF EX-PROOF DLAPXW [mm]

Fastening bolts:

| ) Ry 4 socket head screws M10x70-A4-70
m] m‘* Z § /f} ' Tightening torque = 40 Nm
R 2/ AR\ S Seals: 3 OR 3081; 2 OR 108
i " Ports P,A,T: @ = 16 mm (max)

Ports X, Y: @ = 7 mm (max)

DLAPXW6(/UL)-3A/M

105 Mounting surface of DLOPXW is not ISO standard

DLAPXW6(/UL)-3C/M dotted line option /0 option vV
D" iy
I | —\HHH\
| | o | |
D o - :‘D ~
o]
. B o — o
- Lo
i i
e e 8 ok
I I
I 1
85 705 EI 115
215 Mass: 7 kg
@ Only for /UL: factory wired cables (see section [17] for solenoid wiring)
SOLENOID WIRING
Terminal board (Multicertification ATEX, IECEx, EAC) Wired cables (UL)
AC DC
OHL] 1 = cCai Coil white red
OFL ] 2 =anD GND green green
O | 3 = coi Coil black | black

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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Table TE140-0/E

Explosion-proof solenoid valves with suppressor diode
on/off controls - ATEX certification

Ce

002290 DHA-0611

E EXPLOSION PROOF SOLENOIDS: MAIN DATA

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 112 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.

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

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

E 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

TE140





@ CERTIFICATIONS

In the following are resumed the valves marking according to ATEX certifications

3.1 GROUP I, ATEX

@ =ATEX identification for explosive atmospheres equipments
Il =Group Il for surfaces plants

2 =High protection (equipment category)

GD =For gas, vapours and dust

d =Flame proof housing

lIC =Gas group

T6/T4/T3 = Temperature class of solenoid surface

tD = Dustigniction 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:

EXAMPLE OF NAMEPLATE MARKING

MODEL N[ ] ®
SERIAL N° mamtm@mgm A

@ e Exdic | T

O ExtD A20 P67 T J¢ O
C € 0722 [ CESI 02 ATEX 014 |Supply| |
Tamb. - o lc [ |w v Hz

connect by cable suitable for temp. 2|Z|°CT_733

Notified body and certificate number

Marking according to Atex Directive

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 lIC = 0,2 mm max

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

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

DHA 12 | PA

002290 0

63

Special execution with internal
suppressor diode

DHA

= spool type - direct

Valve size (ISO 4401)
0 =06

Valve configuration, see section

Spool type, see section [5]

Optional cable gland:

PA = with threated cable gland, see section [9]

GK

/7

Optiof
7

A
Mv
(o]
WP

*k I*
Seals material:
omit for NBR (mineral oil &
water glycol)
P M

24DC

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

Series number

Voltage code - see section [

ns:

for ambient temperature up to 70°C (not for Group I)
solenoid at side of port B (for single solenoid valves)
vertical hand lever (1)

horizontal cable entrance

prolongued manual override protected by metallic cap

Solenoid threated connection
GK = GK-1/2" ISO/UNI-6125 (tapered)
NPT = 1/2" NPT ANSI B2.1 (tapered)

= M20x1,5 UNI-4535 (6H/6g)

(1) Available only for configuration 61, 63, 71

(5| CONFIGURATIONS and SPOOLS

crlalo] aTo]s] [a]o]s] [2]o]e] [s]o]6] . oo
alb
L THE DT PR A | | G
VVO b ] AaB 63/A .
| T (IR (T (R M LX)
" ole oo o | W[

; s sl o] el A HE o] T - —

Aaaol_ﬂm ST 39 ST
W ) AL |t ol ) = Al =] =l A H . T
wertata, | ST <X RIS | ey






@ MAIN CHARACTERISTICS

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 [1]

Recommended viscosity

15 + 100 mm?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 um (25 >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 (5]

Operating pressure

Ports P,A,B: 350 bar;
Port T: 210 bar

Rated flow

See diagrams Q/Ap at section

Maximum flow

70 I/min see operating limits at section

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

DHA D

B
Flow direction 21
P—AP—BA—TB—TP->T _ 175
Spool type 3 / /
0 clclc]ec P
[ A
0/2,1,1/2 A A A A ©
€105
3 A A C C 2
3 C
4,5 D|D|D|DJ|A s 7
6 Alalcla 2 / L
> 35
7 Al A|lA|C : //
8 clc|Bs|s 0

0 10 20 30 40 50 60
Flow rate [I/min]

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 (Vrom-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.

DHA
400
M
320
E s
£ 240
o ~
>
3
2 160
S T~
2 \
- 80
0 15 30 45 60 75
Flow rate [I/min]
M = Spools 0, 1,8; V =Spools 4, 5.

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

8.1 Pressure limits: P, A, B = 350 bar; T =210 bar

@ CABLE GLAND

CABLE GLAND PA19/*
(PG9 - IP67)

[

475

w

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 mm?.

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)

CH.27 PA19 cable size 7+9,5 mm
6// PA112 cable size 9+12 mm
CH. 25 Following codes have to be specified for spare cable glands:

PA(M)19/GK
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).

= with threated connection GK-1/2" ISO/UNI-6125 (tapered)

4

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.

The cable glands are available on request certified ATEX according to EN 60079-0 and EN 60079-1.
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INSTALLATION DIMENSIONS

ISO 4401: 2005

@55
- Mounting surfalce: 4401-03-02-0-05 P - PRESSURE PORT
¢ P Fastening bolts: A, B = USE PORT
“lon AN ﬂ/ n 4 socket head screws M5x50 class 12.9 T =TANK PORT
Mg m] Q%ﬁ} b Tightening torque = 8 Nm For the max pressures on ports, see section [4]
= oA\ Seals: 4 OR 108
M 271 Q Ports P,AB,T: @ = 7.5 mm (max).
215 °
30.2
405 B
002290 DHA-06* 3
® }
———— 8
o
—————
© ©
80.5 66 1 46
3 1575 49
®
002290 DHA-06*/A { y o5
o -] .ﬁ
@ g‘l“":ﬁn"?%i'lo b @
3| 1© © :) 2
P
o
——————
© ©
46 " 66 80.5
49 1575 3
Option /O @ Q
i ——
0 = =E alosa
@ @ et 1 o s b =0
@)
————————— >
© ©
46 80.5 3
49
®
% l atos A
002290 DHA-07*
v 2o O
B SmSmse,
- R e
v e i 2T
——>
—————>
80.5 66 80.5
3 227 3

® = screw terminal for additional equipotential grounding
= Solenoid wiring

0 1 =+
O[] 2 =GND
ow: 3 =-

Electric scheme

Dotted line = additional diodes for AC version
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Table TF030-2/E

Ex-proof proportional pressure control valves - Pmax 350 bar

Atex, IECEx or cULus certified

e

€0

LISTED

Ce

970255 RZGA-A-033/350/*

m MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE REDUCING VALVES

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:

e ATEX 94/9/CE, protection mode Ex Il
2GD Ex d IIC T6/T5/T4, Ex tD A21, IP67
(solenoids group Il for surface plants
with gas, vapors and dust environment,
category 2, zone 1, 2, 21, and 22)

o ATEX 94/9/CE, protection mode Ex | M2
Ex d | (solenoids group 1 for surface,
tunnels or mining plants)

e |[ECEx worldwide recognized safety certi-
fication, Ex d IIC T6/T4/T3, Ex tD A21 IP67

e cULus according to UL1002 and CSA 22.2
n°139-1982 Standard, Class I, Groups
C&D (Groups IIA & 1IB to NEC 505-7)

e Rostechnadzor Russian certification
Ex d IIC T6/T4/T3

| 970255 - / 350 /
Special number for execution Pmax = 350 bar
to be added to standard valves model code )

Options
Model code: (see standard valves
RZGA-A (1 )' model code)
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)

Max regulated pressure = 350 bar

(1) see KT master catalog, table F600 (Multicertification Atex, IECEx and Rostechnadzor), E125 (cULus)

(2) see KT master catalog, table F650 (Atex and IECEX)

E HYDRAULIC CHARACTERISTICS OF PROPORTIONAL PRESSURE REDUCING VALVES

Hydraulic symbols

A

r=

M_y

PO T

RZGA-A(-AES)-033

RZGA-AERS(-TERS)-033

AGRCZA-AERS(-TERS)

Valve model RZGA HZGA KZGA AGRCZA LIRZA

Size code 033 031 10 10 20 1 2 3 4

Valve size 06 06 10 10 20 16 25 32 40
Max regulated pressure[bar] 350

Min regulated pressure [bar] 3 \ 3 \ 3 3 \ 3 12 \ 12 \ 12 \ 12
Max pressure at port P, A, B, X [bar] 350

Max pressure at port T, Y [bar] 210

Max flow [/min] 0 [ a0 ] 100 160 [ 300 60 | 300 | 550 | 800
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E MODEL CODE OF EX-PROOF PROPORTIONAL PRESSURE RELIEF AND COMPENSATOR VALVES

| 970255 - |7 350 /
Special number for execution Pmax = 350 bar
to be added to standard valves model code )

Options
Model code: (see standard valves
RZMA-A (1) model code)
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)

Max regulated pressure = 350 bar

(1) see KT master catalog, table F600 (Multicertification Atex, IECEx and Rostechnadzor), E125 (cULus)

(2) see KT master catalog, table F650 (Atex and IECEX)

E HYDRAULIC CHARACTERISTICS OF PROPORTIONAL RELIEF AND COMPENSATOR VALVES

Hydraulic symbols

RZMA-A(-AES)-010

RZMA-AERS(-TERS)-010

RZMA-A(-AES)-030

RZMA-AERS(-TERS)-030

LIMZA-AERS(-TERS)

AGMZA-A(-AES)

AGMZA-AERS(-TERS)

LICZA-A (-AES) LICZA-AERS(-TERS)

Valve model RZMA HZMA AGMZA LIMZA LiIcZA

Size code 010 ‘ 030 030 10 | 20 | 32 | 1 2 3 4 5 6 8 1 2 3 4 5
Valve size 06 06 10 | 20 | 32 | 16 | 25 | 32 | 40 | 50 | 63 | 80 | 16 | 25 | 32 | 40 | 50
Min regulated pressure [bar] 8 7 7 1 11 10 | 11 11 10 | 13 | 15 | 15 | 18 | 12 | 11 11 15 | 18
Measured with flow [I/min] | 1 10 10 25 | 25 | 25 | 20 | 40 | 75 | 100 | 200 | 300 | 450 | 20 | 40 | 75 | 100 | 200
Max regulated pressure [bar] 350

Max pressure at port P, A, B, X [bar] 350

Max pressure at port T, Y [bar] 210

Max flow [/min]| 4 | 40 ] 40 ] 200] 400 [ 600 [ 200 | 400 | 750 | 100020003000 | 4500] 200 | 400 | 750 [ 1000 [ 2000
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