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Basics for solenoid directional valves

Atos solenoid valves have been designed and tested with innovative concepts to satisfy the advanced needs of modern machines: rapid or
damped switching, quiet operation, reduced power absorbed, versatility, reliability and safety of use.
This table gives engineers, in condensed form, a series of useful information for the choice and the use of modern solenoid valves.

E DESCRIPTION OF FUNCTION

Solenoid directional valves are used for
changing flow direction in hydraulic
systems.

Main features are:

1.1 New integrated design between
hydraulic and electrical parts with
more compact construction and better
efficiencies.

1.2 Wet solenoids for maximum reliability,
also available in flame-proof, intrinsical-
ly safe and stainless steel execution.

1.3 All seals are static and all the moving
parts are protected and lubricated by
the fluid.

1.4 Smoother switching with effective
regulation thanks to optional swit-
ching control devices.

1.5 Plastic encapsulated coils easily
interchangeable and UL certified.

1.6 Electric or electronic connectors,
depending on the application and on
electric control board interface.

1.7 Cored oil passages with low pressure
drops.

1.8 Interchangeable spools for various
directional functions.

| 2| SOLENOID IDENTITY

According to European Convention, sole-
noid “A” is close to “A” port and solenoid
“B” is close to “B” port of the valve body
(pilot valve body for two stage valves).

3| SPOOLS CHARACTERISTICS

Standard interchangeable spools are
available in a wide range of configura-
tions, as indicated in table 3.

Specific spools to reduce water ham-
mer-shocks during switching: variants
1/1, 4/8 and 5/1. Their special shape
reduces water hammer-shocks during
switching. Use of these spools is not
recommended with maximum flow greater
than 80% of the nominal values, because
of higher pressure drops generated in the
valve.

Response times and control of swit-
ching time: direct operated solenoid
valves.

The solenoid valve response times can
be controlled by the use of specific devi-
ces (option L); associated with the
spools */1 and */8 it is possible to control
smooth acceleration/deceleration of the
connected actuator. The L* devices allow
an effective control of the solenoid valve
switching time, slowing down the spool
speed without reducing the solenoid
force.

They are available in different configura-
tions. For correct use a slight backpressu-
re (2 bar) on solenoid valve T port is
recommended. Valve response time is
also influenced by operating conditions
(oil characteristics and temperature), ela-
sticity of the hydraulic circuit and by use
of electronic connectors.

Fig. 1 Cross-section of direct operated solenoid valve

L@"i

Solenoid “A” Solenoid “B”

Fig. 2 Solenoid identification
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Table 3 Basic spools, schemes and intermediate passages between central and external
positions. The spools are not available for all the directional valves.
For their availability see the relevant valve table.
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Response time and control of switching
time: pilot operated solenoid valves.
The response time of the piloted valves
can be adjusted by means of the options
/H (meter-out control) or /H9 (meter-in
control). This options provide the installa-
tion between the main stage and the pilot
valve of a modular throttle valve, type HQ-
*/U specific for fine pilot flow control.
Associated with */1 and */8 spools,
smooth acceleration/deceleration can be
controlled on loads.

*P spools for direct operated solenoid
valves to reduce leakage.

They are normally used on pilot valve for
pressure and directional control valves,
for cartridge valves and systems with spe-
cific requirements.

Use of these spools is not recommended
with maximum flow greater than 70% of
the nominal values, because of the higher
pressure drops generated in the valve.
Following types available: 1P, 3P, 1/2 P,
8P (for ISO size 06 valves).

[4] COIL CHARACTERISTICS

Solenoid valves are available both with

DC and AC cails.

¢ Ol solenoids for DHI valves are availa-
ble for AC and DC supply (only repla-
cing coils)

e OE-AC and OE-DC solenoids for DHE
valves are available respectively for AC
and DC supply

e AE-AC and AE-DC solenoids for DKE
valves are available respectively for AC
and DC supply

For solenoids OE and AE, the coils of dif-

ferent voltages are interchangeable only

for the same type of power supply AC or

DC.

The DC solenoids can be also fed with AC

supply, by using 669 connector.

ELECTRICAL CONNECTORS TO
1SO 4400 (DIN 43650)

The cable entry on electrical plugs can be
fitted at 90° intervals by reassembling the
contact holder relative to the plug hou-
sing.

The cable entry is Pg. 11 suitable for
cable @ 6-10 mm.

Following types are available:

Standard connectors, IP65 protection
degree (666);

Connectors with built in LED (667);
Connectors with built in rectifier bridge
(669) to supply DC coils by alternating
current AC.

In addition to the above DIN connectors,
other type of electrical interfaces are avai-
lable on request:

- Lead Wire connection

- Deutsch connector DT-04-2P (IP67)

- AMP Junior Timer connector (IP67)

| 6| ELECTRONIC CONNECTORS

Operational principle
E-SD to eliminate electric disturbances
when solenoids are deenergized;

OPERATING NOTES

Tightening of the fixing screws to the
subplates and of the plastic coil ring-
nut.

It is particularly important to check that
the tightening of the fixing screws
respects the torque limits indicated in
table 4.

Higher values may cause anomalous
deformations of the body and prevent sli-

02/16

Table 3.2 Spools to reduce water hammer shocks associated with switching

Type Scheme

o Daisiin
1 AL
an Ddisiin
a8 iHiEkY

Intermediate passages
IGEEH]
XL
KIS
HIBLIB]

Table 3.3 Specific spools for special uses or in regenerative circuits

Type Scheme

09 AlHIE
90 EHIT
19 o L
91 Bt
39 AHE
93 el
49 olB
94 BElnlX

Intermediate passages
KIBHE
[E=HHIT
e e =1
[BLELET
KINHE
[EEHLIT
Y i
[EL Ik

ding of the spool. 12.9 class fixing screws
are recommended. The plastic coil ring-
nuts will be fixed on the solenoid with a
torque 4Nm: this deforms properly the
seals and protects against external parti-
cles and water entrance.

Operation in circuits with flow excee-
ding the nominal valve flow

SPECIAL VERSION SOLENOID VALVES

e for explosion-proof environments

e for intrinsically safe operation

e stainless steel execution for marine or
aggressive environments or water base
fluids

e for operation beyond the allowed tem-

In circuits with flow rates greater than the perature limits.

nominal values and in circuits with accu-
mulators, where the instantaneous flow
can exceed nominal values, is recommen-
ded a plug-in restrictor on P port of sole-
noid valve to limit the maximum flow on Fixing screws
the valve. class 12.9

Table 4
Recommended torque for the fixing
screws

Valve type Torque

Dilatation and contraction of flexible "
hoses subjected to variations of system DH M5 8Nm

pressure can generate high instanta- DKE* M6 15 Nm
neous flow rates.

The version indicated in fig.5 can be Dp**-2 M10 & M6 70Nm & 15 Nm

directly inserted into P port of the valve -
but also in other valve ports. DP™-4  |M12 125 Nm

The plug-in restrictors can be ordered -

separately: DP**-6 M20 600 Nm
PLUG H-** (for DH* valves)

PLUG K-** (for DKE* valves)

** the double asterisk identifies the dimen-
sion in tenths of a millimeter.

Example: PLUG H-05 = 0,5 mm diameter

Limits on two-way and three-way ope- @

ration for direct operated solenoid val-

ves.

When used as two-way and three-way val- )

ves with P, A or B ports blocked or not Jr
T

subject to flow, or with flow much lower
than flow on other ports, maximum catalo-
gue performance cannot be assured.

Minimum pilot pressure for pilot opera-
ted solenoid valves.

A minimum pressure value must be gua-
ranteed for piloting the valve. This value is
8 bar. For spools with P-T connection in
rest position, the option /R should be
used.

Fig. 5
Plug-in restrictor for DKE valves

Operation combined with hydraulic
cylinders with high section ratios.
Operational limits may occur with cylin-
ders with section ratios (piston/rod) grea-
ter than 1.25. In these cases multiplica-
tions or demultiplications of flow and pres-
sure may disturb the correct operation of
the solenoid valve.
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Solenoid directional valves type DHI
direct operated, ISO 4401 size 06

ce

connector

[

connector

DHI-063*/WP

@ a ®

connector

]

DHI-071*

1] MODEL CoDE

Table EO10-20/E

Spool type, two or three position, direct

operated valves with solenoids certified

according the North American standard
cURus.

Solenoids (2) are made by:

e wet type flanged tube, same for AC and
DC power supply, with integrated
manual override pin @

e interchangeable coils, specific for AC or
DC power supply, easily replaceable
without tools - see section 5 for available
voltages

Standard coils protection IP65, optional

coils with IP67 AMP Junior Timer, XK

Deutsch or Lead Wire connections.

Wide range of interchangeable spools (@),

see section [2

The valve body ® is 3 chamber type

made by shell-moulding casting with wide

internal passages.

Mounting surface: ISO 4401 size 06
Max flow: 60 I/min
Max pressure: 350 bar

| DHI -

0

61 1 /A

-x‘

24 DC

*%

I

Directional control valves size 06

Valve configuration, see section

61 = single solenoid, center plus external position, spring centered
63 = single solenoid, 2 external positions, spring offset

67 = single solenoid, center plus external position, spring offset

70 = double solenoid, 2 external positions, without springs

71 = double solenoid, 3 positions, spring centered

75 = double solenoid, 2 external positions, with detent

77 = double solenoid, center plus external position, without springs

Seals material,
see section [3]:
- =NBR
PE = FKM
BT = HNBR

Series number

Voltage code, see section

Spool type, see section

00 =valve without coils

X = without connector

See section [13]for available connectors, to be ordered separately
Coils with special connectors, see section

XJ = AMP Junior Timer connector

XK = Deutsch connector

XS = Lead Wire connection

Options, see note 1 at section [4]

@ CONFIGURATIONS and SPOOLS (representation according to ISO 1219-1)

Configurations

61 A B
7110
a T
A B 61/A
012
M/ b
67 A_B
7109 |2
A_B 67/A
110
ML I_q
71 A B

Spools

Dof2] [ifof2] [1]of2] [1]o]2]
oDAHIT DAL [T 2LAL L] sATHIT
Gl SIS A i
LA W ol T 4] ol Al ol 2T )

TR [T X [EIELY

Configurations

Spools

A B

oz

ool el =] ol KT T o) [ ALAIT o) sl 8l 1] A

i AN LN

Note: see also section [4], note 3, for special shaped spools
(1): spool type 6/7 available only for configuration 61, not available for version /A
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E 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 except for type - 70 and 77 (without springs) that must be installed with
horizontal axis if operated by impulses

Subplate surface finishing

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

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

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

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 (25 >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

Flow direction

As shown in the symbols of table

Operating pressure

Ports P,A,B: 350 bar;
Port T 120 bar

Rated flow

See diagrams Q/Ap at section [é]

Maximum flow

60 I/min, see operating limits at section

3.1 Coils characteristics

Insulation class

H (180°C) Due to the occuring surface temperatures of the solenoid coils, the European standards
EN ISO 13732-1 and EN ISO 4413 must be taken into account

Protection degree DIN EN 60529

IP 65 (with connectors 666, 667, 669 or E-SD correctly assembled)

Relative duty factor 100%

Supply voltage and frequency See electric feature [6]
Supply voltage tolerance + 10%

Certification cURus

[4] NoTES
p

Options
A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap - see section [11].

A The manual override operation can be possible only if the pressure at T port is lower than 50 bar - see section [,

WPD/H = manual override with detent, to be ordered separately, see tab. K150

Fl, FV = with proximity or inductive position switch for monitoring spool position: see tab. E110.

MV, MO = auxiliary hand lever positioned vertically (MV) or horizontally (MO). For available configuration and dimensions see table E138.
2 Type of electric/electronic connector DIN 43650, to be ordered separately

666  =standard connector IP-65, suitable for direct connection to electric supply source.

667 =as 666, but with built-in signal led.

669  =with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A).

E-SD =electronic connector which eliminates electric disturbances when solenoid valves are de-energized.
3 Special shaped spools

- 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 and 58 are also available as 1/1, 4/8, 5/1 and 58/1. They are properly shaped to reduce water-hammer shocks during the

swiching.

- spools type 1, 3, 8 and 1/2 are available as 1P, 3P, 8P and 1/2P to limit valve internal leakages.

- spool type 1/9 has closed center in rest position but it avoids the pressurization of A and B ports due to the internal leakages.

- Other types of spools can be supplied on request.

5| ELECTRIC FEATURES

External supply Voltage T Power Code of spare caoll
; ype of . Colour of
nominal voliage oody comnector COﬂSL(Jg)]ptlon oHl coil label
6 DC 6 DC COU-6DC/ 80 brown
9DC 9DC COU-9DC /80 light blue
12DC 12DC COU-12DC /80 green
14 DC 14 DC COU-14DC /80 brown
18 DC 18 DC COU-18DC /80 blue
24 DC 24 DC 33W COU-24DC /80 red
28 DC 28 DC COU-28DC /80 silver
48 DC 48 DC COU-48DC /80 silver
110 DC 110 DC 666 COU-110DC /80 black
125 DC 125 DC or COU-125DC /80 silver
2?0 DCC 220 DC 667 COU-220DC /80 black
24/50 A ;
24/60 AG 24/50/60 AC COI-24/50/60AC /80 (1) pink
48/50 AC i
48/60 AG 48/50/60 AC 60 VA COI-48/50/60AC /80 (1) white
110/50 AC 110/50/60 AC 3) COI-110/50/60AC /80 (1) yellow
120/60 AC 120/60 AC COI-120/60AC /80 white
230/50 AC 230/50/60 AC COI-230/50/60AC /80 (1) light blue
230/60 AC 230/60 AC COI-230/60AC /80 silver
110/50 AC
120/80 AG 110RC 60 s COU-110RC /80 gold
230/50 AC
230/60 AG 230RC COU-230RC /80 blue

(1) Coil can be supplied also with 60 Hz of voltage frequency: in this case the performances are reduced by 10 +15% and the power consumption is
55 VA.

(2) Average values based on tests preformed at nominal hydraulic condition and ambient/coil temperature of 20°C.

(3) When solenoid is energized, the inrush current is approx 3 times the holding current. Inrush current values correspond to a power
consumption of about 150 VA.






| 6] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

Flow direction

P—A|P—-B|A—-T|B->T|P->T
Spool type
0, 0/ C C C C
0/2,1,1/1,1/2,19| A A A A
2,3,31 A A C C

2/2,4,4/8,5,5/1,

58, 58/1, 94

6,7, 16,17 A A C A
8 C C B B
9,19, 90, 91 B B A A
39, 93 D D D D

DHI

N

N
~
u

=

N
[=)
uw

~

Valve pressure drop Ap [bar]

w
U

5%

(=)

o

1

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

Z—
0 20 30 40

Flow rate [I/min]

50

60

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vrom - 10%). The curves refer to application with symmetrical
flow through the valve (i.e. P=A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating
limits must be reduced.

DHI

Curve

Spool type

A | 01,128

B | 0/1,0/2,1/1,1/9, 8, 3/1

c 4,4/8,5,5/1,6,7,16, 17, 19, 39, 49,
58, 58/1, 09, 90, 91, 93, 94

D | 222

SWITCHING TIMES (average values in msec)

DHI

360

300

ar]

240

W
NN

™~
\

Inlet pressure [b

180 \
D
120 N AN
60
0 1 20 30 40 50

Flow rate [I/min]

- 2 bar of counter pressure on port T
- mineral oil: ISO VG 46 at 50°C.

60

The elasticity of the hydraulic circuit and the variations of the hydrau-
lic characteristics and temperature affect the response time.

Valve Switch-on| Switch-on | Switch-off| ~ Test conditions:
AC DC

666 - 36 |/min; 150 bar
DHI+ @67 30 45 20 - nominal voltage
DHI + 669 45 — 80
DHI + E-SD 30 45 50

| 9| SWITCHING FREQUENCY
AC DC
Valve (cycles/h) (cycles/h)

DHI + 666/667 7200 15000

COILS WITH SPECIAL CONNECTORS only for voltage supply 12, 14, 24, 28 Voc

AMP Junior timer connector

50.7
65

41

Options -XJ

Coil type COUJ,
AMP Junior Timer connector
Protection degree IP67

Deutsch connector DT-04-2P

71

Options -XK

Coil type COURK
Deutsch connector
DT-04-2P male

Protection degree IP67

Lead Wire connection

0

™~
o
re}

~180

60.7

Options -XS

Coil type COUS,
Lead Wire connection
Cable lenght = 180 mm

26

Note: For the electric characteristics refer to standard coils features - see section

EO10





11| DIMENSIONS [mm]

ISO 4401: 2005 5.5
Mounting surface: 4401-03-02-0-05 SN
Fastening bolts: o AN o P =PRESSURE PORT
4 socket head screws M5x50 class 12.9 g AN = A, B = USE PORT
Tightening torque = 8 Nm 5 T 2 T =TANKPORT
Seals: 4 OR 108 5] 127 =
Ports P,AB,T: @ = 7.5 mm (max). 215
30.2 View from X
40.5
OPTION /WP DHI-06 DHI-07
[ts]
oo}
AN
I oS - re}
[}
o © fﬁ ol ™
S 8 &/ é N
35
45
11
Z[} X Mass: 1,3 kg Mass: 1,6 kg
@ Standard manual override PIN
m The manual override operation can be possible only if the pressure at T ports is lower than 50 bar
Overall dimensions refer to valves with connectors type 666
12| PLUG-IN RESTRICTOR (to be ordered separately) o*
The use of plug-in restrictors in valve’s ports P or A or B may be necessary is case of particular conditions
as long flexible hoses or the presence of accumulators which could cause at the valve switching instanta- ||
neous high flow peaks over the max valve’s operating limits.
Ordering code: PLUGH ‘ - ‘ **
08, 10, 12, 15 calibrated orifice diameter in tenths of mm PLUG Hot*
Example PLUG-H-12 = orifice diameter 1,2 mm =
Other orifice dimensions are available on request
13| ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately)
666, 667 (for AC or DC supply) 669 (for AC supply) CONNECTOR WIRING
666, 667 669
1 = Positive @
2 - Negative © 12= Supply voltage Vac
28.5 27 395 29 ® = Coil ground 3 = Coil ground
= of] 3@
«~ HHHHH ¢ | @1 ZD 0 IS 142 SUPPLY VOLTAGES
~ o g 5 @& m
|—| 666 667 669
o= = = 24 AG or DC 110/50 AC
Al 110 AC or DC PR
It
voltages 220 AC or DC 230/60 AC
Note: for electronic connectors type E-SD, see tab. K500
MOUNTING SUBPLATES
@ Counterbore
Model Ports location G:_SBf’P‘frT‘S [mm] '\ﬁf s]s
A-B-P-T 9
BA-202 Ports A, B, P, T underneath; 3/8" - 12
BA-204 Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1,8
BA-302 Ports A, B, P, T underneath 172" 30 1,8

The subplates are supplied with 4 fastening bolts M5x50. Also available are multi-station subplates and modular subplates. For further details see table K280.
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Solenoid directional valves type DHU, DHO

direct operated, ISO 4401 size 06
obsolete components - availability on request

DHU and DHO are spool type, three or
four way, two or three position direct
connector @ G operated solenoid valves designed to

] % operate in oil hydraulic systems.

They are operated by wet and pressure
sealed solenoid ® with manual overri-
de and with coils certified according
the North American standard C UR US:
e DHU for DC supply;
DHU e DHO for DC supply with high perfor-
mance.
connector @ 3 Moving p-arts are protected, lubricated
E= and cushioned in oil.

L= Shell-moulding casting () machined by
transfer lines and then cleaned by ther-
mal deburring.

i Optimized flow paths largely cored with
b extrawide channels to tank for low
pressure drops.
DHO Interchangeable spools (2) available in
a wide variety of configurations.
DHU and DHO valves can be supplied
with optional devices for control of swit-
MODEL CODE
DHU 0 63 12 /A- X 24DC * r ging tmes
- o9 He IR A Standard electric/electronic connectors
Directional control valves size 06 Synthetic fluids @ able to satisfy the requirements of
DHU-0 = for DC supply WG =water glycol . L
DHO-0 = for DC supply, high performances PE= phosphate ester modern machines for electric interfa-
Valve configuration, see table Series number ces characteristics.
61=single solenoid, center plus external position, i
sprihg centered Coils are fully encapsulated (class H).
63 = single solenoid, 2 external positions, spring offset X i i
67 = single solenoid, center plus external position, Voltage code, see section [é] |ﬂ' DHU, 'COI|S are easily replaceable
spring offset 00 = valve without cails (only for DHU). without aid of tools.
70 = double solenoid, 2 external positions, without . .
springs ) Rugged execution suitable for outdoor
71 = double solenoid, 3 positions, spring centered X = without connector
75 = double solenoid, 2 external positions, with detent See note 2 at section [8] for available connec- use.
77 = double solenoid, center plus external position, tors, to be ordered separately i i
without springs ) Coils with special connectors, see section Surface mounting |SO-4401 size 06.
Other configurations are available on request. (only for DHU) Max flow up to 60 I/min for DHU and
XJ = AMP Junior Timer connector -
Spool type, see table [B]. XK= Dautech connecior up to 80 I/min for DHO.
Options, see note 1 at section XS = Lead Wire connection Max pressure: 350 bar.
Note: configuration 63, 70 and 75 are available only with spools type 0/2, 1/2 and 2/2.
2] CONFIGURATION
071" A B -0700/2 A B -0750/2 A B -0630/2 A B 061" A B -067"
-0701/2 -0751/2 -0631/2
* *x
P T a P T
-0630/2/A -061*/A -067%/A A B 077"
-0631/2/A
.Ill" ,7—| |7—| Where the symbol doesn't show the hydraulic con-
nection (*), it depends on the central configuration
of the spool; see section [l.

E SPOOLS - for intermediate passages, see tab. E001.

BT XA oK) (FIED «HIEX) XS
LB S[EIHI o [KEE] [T WX oS ~XH ] S
o EE o[BI LX) [ T

See note 3 at section [5].

EO0100bs





E MAIN CHARACTERISTICS OF DHU AND DHO DIRECTIONAL VALVES

Assembly position / location

Any position for all valves except for type - 070* (without springs) that must be installed with horizontal
axis if operated by impulses

Subplate surface finishing

04
Roughness index Y flatness ratio 0,01/100 (ISO 1101)

Ambient temperature

from -20°C to +70°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)

Fluid contamination class

ISO 19/16, achieved with in line filters at 25 um value to .5 u 75 (recommended)

Fluid temperature

-20°C +60°C (standard and /WG seals) -20°C +80°C (/PE seals)

Flow direction

As shown in the symbols of tables [2 and

Operating pressure

For versions with proximity switches (/FI/NC and
/FI/NO versions) maximum counter pressure
allowed on T port is 5 bar

Ports P,A,B: 350 bar;
Port T 210 bar

Rated flow

See diagrams Q/Ap at section

Maximum flow

60 I/min for DHU; 80 I/min for DHO, see operating limits at section

4.1 Coils characteristics

Insulation class

H (180°C) Due to the occuring surface temperatures of the solenoid coils, the European standards
EN563 and EN982 must be taken into account

Connector protection degree DIN 43650 IP 65
Relative duty factor 100%
Supply voltage and frequency See electric feature [
Supply voltage tolerance + 10%
Certification CURUS
E NOTES
1 Options
A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap (standard for DHO models) - see section [12]

L1, L2, L3 = device for switching time control, installed in the valve solenoid (only for DHU and DHO models).
For spools 4 and 4/8 only device L3 is available.

F*

= with proximity switch for monitoring spool position: see tab. E110.

MV, MO = auxiliary hand lever positioned vertically (MV) or horizontally (MO). For available configuration and dimensions see table E138.

2 Type of electric/electronic connector DIN 43650, to be ordered separately
SP-666 =standard connector IP-65, suitable for direct connection to electric supply source.
SP-667 =as SP-666, but with built-in signal led.
SP-669 = with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A).

E-SD

3 Spools

DH*-070*/2 and DH*-075"/2.

| 6| ELECTRIC FEATURES

=electronic connector which eliminates electric disturbances when solenoid valves are de-energized.

spools type 0/2, 1/2, 2/2 are only used for two position valves: single solenoid valves, type DH*-063*/2 and double solenoid valves type

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 and 5 are also available as 1/1, 4/8 and 5/1. They are properly shaped to reduce water-nammer shocks during the swiching.
spools type 1, 3, 8 and 1/2 are available as 1P, 3P, 8P and 1/2P to limit valve internal leakages.

spool type 1/9 has closed center in rest position but it avoids the pressurization of A and B ports due to the internal leakages.

Other types of spools can be supplied on request.

. 1) Coil can be supplied also with 60
External supply Voltage Type of Power Code of spare coil Colour of (1 pp N :
Valve | nominal voltage code comnector/onsumption ool label Hz of voltage frequency: in this
+ 10% @) DHU case the performances are redu-
6DC ggg gP-ggu-GDg//Bo brown ced by 10 +15% and the power
9DC P-COU-9DC /80 light blue P
12DC 12DC SP-COUR-12DC /10 green consumption is 55 VA.
14DC 14DC SP-COUR-14DC /10 brown (2) Average values based on tests
18 DC 18 DC SP-666 SP-COU-18DC /80 blue preformed at nominal hydraulic
24DC 2‘; gg o BW SP-COUR-24DC /10 red condition and ambient/coil tempe-
28 DC -667 SP-COUR-28DC /10 silver o
DHU 48DC 48DC SP-COU-48DC /80 silver rature of 20°C. ,
110DC 110DC SP-COUR-110DC /10 black (3) When solenoid is energized, the
125 DC 125 DC SP-COU-125DC /80 silver inrush current is approx 3 times the
220 DC 220 DC SP-COUR-220DC /10 black holding current. Inrush current
1;8;28 ﬁg 110RC gg xﬁ SP-COUR-110RC /10 gold values correspond to a power con-
230550 AC SP-669 20VA sumption of about 150 VA.
230/60 AC 230RC 35 VA SP-COUR-230RC /10 blue
Exte‘ma\ supply Voltage Type of Power‘ Exte_rnal supply Voltage Type of Power‘
Valve | nominal voltage consumption| nominal voltage consumption
code connector code connector
+ 10% 2) +10% 2)
12DC 12DC 110/50 AC 40W
. 24DC 24DC SP-666 | 32W 120/60 AC 1opc P | 35W
110 DC 110DC SPOg - “ow 230/50 AC 220 DG ) 40W
220 DC 220 DC B 230/60 AC 35W






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

Flow direction
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OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C
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The diagrams have been obtained with warm solenoids and power supply at lowest value (Viom - 10%). The curves refer to application with symmetrical
flow through the valve (i.e. P®A and B®T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating

limits must be reduced.

| 9| SWITCHING TIMES (average values in msec)

Test conditions:

- 36 I/min; 150 bar

- nominal voltage

- 2 bar of counter pressure on port T
- mineral oil: ISO VG 46 at 50°C.

The elasticity of the hydraulic circuit and the
variations of the hydraulic characteristics and
temperature affect the response time.
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M = Spools 0, 1, 1/2, 8
S = Spools 0/2,3,6,7
V = Spools, 2, 2/2, *9, 9*

T= Spools 4,5
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M = Spools 0, 1, 1/2, 8.
S = Spools 0/2,3,6,7.
V= Spools 2, 2/2, *9, 9*

T= Spools 4, 5.

COILS TYPE COU* and COUR* WITH SPECIAL CONNECTORS (only for DHU)

Options -XJ

Coil type SP-COUJ, SP-COURJ
AMP Junior Timer connector
Protection degree IP67

Options -XK

Coil type SP-COURK
(not available for COU)

Deutsch connector
DT-04-2P male

Protection degree IP67

o
)

$40.6

)

60.7

50.7

26

Options -XS

DHU DHO
Valve Switch-on | Switch-on | Switch-off Valve Switch-on | Switch-on | Switch-off
AC DC AC DC
DHU + 55686 — 45 20 DHO + §P-668 — 50 20
DHU + SP-669 45 — 80 DHO + SP-669 50 — 80
DHU + E-SD — 45 50 DHO + E-SD — 50 50
DHU-*/L1 — 60 60 DHO-*/L1 — 60 60
DHU-*/L2 — 80 80 DHO-*/L2 — 80 80
DHU-*/L3 — 110 150 DHO-*/L3 — 150 150
s TR

Coil type SP-COUS, SP-COURS
Lead Wire connection
Cable lenght = 180 mm

Note: The above coils are available only for voltage supply 12, 14, 24 and 28 Vbc. For the characteristics refer to standard coils features - see sect. [6

EO0100bs






@ DIMENSIONS [mm]

#55 1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 P = PRESSURE PORT
o A " Fastening bolts: A, B = USE PORT
& glgt \ 5 4 socket head screws M5x50 class 12.9 T =TANK PORT
— T Tightening torque = 8 Nm For the max pressures on ports, see section [4]
o h27] g Seals: 4 OR 108
215 Ports P,AB,T: @ = 7.5 mm (max).
302
405
DHU-06 DHU-07
3Nm 3Nm =
e di— = S
h@A = B Aé = | Bl
i i i i
\‘\ 1 T
215 16, ! 16
16 = = 60 66 60
60 66 " '
Mass: 1,8 k
%X Mass: 1,5 kg BK9
DHO-06 DHO-07
[y H HA
== == =50
U CH -0
———] —] ——]
on OV
LAl = @l - @ = @Bl
——— “‘ il " | C— “‘ N c—
U 11 11 \‘\ } 11 H
215 90.5 66 905
- -
905 66 n
ﬁ} Mass: 1,9 kg Mass: 2,6 kg
X
Overall dimensions refer to valves with connectors type SP-666
@ OPTION /WP (for DHU) ELECTRIC CONNECTORS ACCORDING TO DIN 43650
The connectors must be ordered separately
SP-666, SP-667 (for AC or DC supply) SP-669 (for AC supply)
285 _, 27 - 395 29
= o 38
@ (|~ @ 2] 0 1 P olR
d - 9 ® & @
DHU CONNECTOR WIRING
=l SP-666, SP-667 SP-669
S
1 = Positive ® 1,2 = Supply voltage Vac
2 = Negative © 3 = Coil ground
& = Coil ground
SUPPLY VOLTAGES
SP-666 SP-667 110/50 AC
All 24 AC or DC 110/60 AC
voltages 110 AC or DC 230/50 AC
220 AC or DC 230/60 AC
Note: for electronic connectors type E-SD, see tab. K500
MOUNTING SUBPLATES
. GAS Ports @ Counterbore Mass
Model Ports location A-B-P-T [mm] kgl
A-B-P-T 9
BA-202 Ports A, B, P, T underneath; 3/8" _ 12
BA-204 Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1,8
BA-302 Ports A, B, P, T underneath 172" 30 1.8

The subplates are supplied with 4 fastening bolts M5x50. Also available are multi-station subplates and modular subplates. For further details see table K280.
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Solenoid directional valves type DHE
direct operated, high performances, ISO 4401 size 06

Ce

@0

A B DHE-061*/WP-AC

Q0 @

Table EO15-5/E

Spool type, two or three position direct

operated valves with high performance

threaded solenoids certified according
the North American standard cURus.

Solenoids (@ are made by:

* wet type screwed tube, different for AC
and DC power supply, with integrated
manual override pin @

e interchangeable coils, specific for AC
or DC power supply, easily replaceable
without tools - see section for
available voltages

Standard coils protection IP65 optional

coils with IP67 AMP Junior Timer or lead

wire connections.

Wide range of interchangeable spools (),

=1 see section [2I.
The valve body ® is 3 chamber type
made by shell-moulding casting with wide
internal passages.
4
Mounting surface: ISO 4401 size 06
Max flow: 80 I/min
A B DHE-071*-DC Max pressure: 350 bar
1] MODEL CoDE
| DHE - 0 61 1|/ -] x | [2aDC * /*

Directional control valves size 06

Valve configuration, see section

61 = single solenoid, center plus external position, spring centered
63 = single solenoid, 2 external positions, spring offset

67 = single solenoid, center plus external position, spring offset

71 = double solenoid, 3 positions, spring centered

75 = double solenoid, 2 external positions, with detent

Seals material,
see section [l

- =NBR
PE = FKM
Series number BT = HNBR

Voltage code, see section

Spool type, see section [2].

Options, see note 1 at section [4].

00-AC = AC solenoids without coils

00-DC = DC solenoids without coils

X = without connector

See section [14] for available connectors, to be ordered separately
Coils with special connectors, see section

XJ = AMP Junior Timer connector

XK = Deutsch connector

XS = Lead Wire connection

@ CONFIGURATIONS and SPOOLS (representation according to ISO 1219-1)

Configurations

Spools

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

DRI DAL IT ) 2LAL T o[ XTI

(LA sl lA] ol A=l ALl
LA s ool = T o] ol Al ol T )

Configurations Spools
KL
63 A B o
V‘ s
A1 2w el
a
A B 63/A

oLy ] ]l s s AR sl = n] A
ool el =] ol KT T o) [ ALAIT o) sl 8l 1] A
WA Ll

71
Mo

2

Note: see also section [4], note 3, for special shaped spools

(1): spool type 6/7 available only for configuration 61, not available for version /A

(2): not available for configuration 75

EO015





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

Assembly position / location

Any position

Subplate surface finishing

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

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

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

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 (25 >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

Flow direction

As shown in the symbols of table 2]

Operating pressure

Ports P,A,B: 350 bar;
Port T 210 bar for DC version; 160 bar for AC version

Rated flow

See diagrams Q/Ap at section [6]

Maximum flow

80 I/min, see operating limits at section

3.1 Coils characteristics

Insulation class

Protection degree to DIN EN 60529

H (180°C) for DC coils  F (155°C) for AC coils
Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO 13732-1
and EN ISO 4413 must be taken into account

IP 65 (with connectors 666, 667, 669 correctly assembled)

Relative duty factor 100%
Supply voltage and frequency See electric feature [5]
Supply voltage tolerance + 10%

Certification

cURus North American Standard

[4] NoTES
1

Options
A

= Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.

WP = prolonged manual override protected by rubber cap.

A The manual override operation can be possible only if the pressure at T port is lower than 50 bar - see section [12].

WPD/HE-DC = (only for DHE-DC) manual override with detent, to be ordered separately, see tab. K150
L1, L2, L3 = (only for DHE-DC) device for switching time control, installed in the valve solenoid, see section [9].
For spools 4 and 4/8 only device L3 is available.

Fl, FV = with proximity or inductive position switch for monitoring spool position: see tab. E110.

MV, MO = auxiliary hand lever positioned vertically (MV) or horizontally (MO). For available configuration and dimensions see table E138.
2 Type of electric/electronic connector DIN 43650, to be ordered separately

666 =standard connector IP-65, suitable for direct connection to electric supply source.

667 =as 666, but with built-in signal led.

669 =with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A).

E-SD =electronic connector which eliminates electric disturbances when solenoid valves are de-energized.

3 Spools

- 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 and 58 are also available as 1/1, 4/8, 5/1 and 58/1. They are properly shaped to reduce water-hammer shocks during the swiching.
- spools type 1, 1/2, 3, 8 are available as 1P, 1/2P, 3P, 8P to limit valve internal leakages.

- Other types of spools can be supplied on request.

E ELECTRIC FEATURES

Eg:\:zglvsoultpa%é Vg‘l::ge Type of connector conz(tjjvnvw%rﬂon Code o;:p;are coll
+10% @
12DC 12DC COE-12DC
14 DC 14DC COE-14DC
24DC 24DC COE-24DC
28 DC 28 DC 0w COE-28DC
48DC 48 DC 666 COE-48DC
110 DC 110 DC o COE-110DC
125 DC 125 DC 67 COE-125DC
220 DC 220 DC COE-220DC
110/50 AC 110/50/60 AC 58 VA COE-110/50/60AC (1)
230/50 AC 230/50/60 AC ®) COE-230/50/60AC (1)
115/60 AC 115/60 AC 80 VA COE-115/60AC
230/60 AC 230/60 AC @) COE-230/60AC
110/50 AC - 120/60 AC 110 RC 669 20w COE-110RC
230/50 AC - 230/60 AC 230 RC COE-230RC

(1) Coil can be supplied also with 60 Hz of voltage frequency: in this case the performances are reduced by 10 +15% and the power consumption is 52 VA.
(2) Average values based on tests preformed at nominal hydraulic condition and ambient/coil temperature of 20°C.
(3) When solenoid is energized, the inrush current is approx 3 times the holding current.






| 6] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

Spool type

Flow direction
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OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C
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The diagrams have been obtained with warm solenoids and power supply at lowest value (Viom - 10%). The curves refer to application with symmetrical
flow through the valve (i.e. P=A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating

limits must be reduced.

Curve AC

Spool type

DC

A 1,1/2,8

0,0/1,1,1/2,3,8

B 0,0/1,0/2,11,1/9,3

0/2,11,6,7,1/9, 19

[ 3,3/1,6,7

3/1,4,4/8,5,5/1, 16,
17,19, 39, 49, 58, 58/1,
09, 90, 91, 93, 94

4,4/8,5, 51,16, 17,
D 19, 39, 58, 58/1, 09,
90, 91, 93, 94

2,2/2

E 2,2/2

SWITCHING TIMES (average values in msec)
Test conditions: - 36 I/min; 150 bar
- nominal voltage
- 2 bar of counter pressure on port T

- mineral oil: ISO VG 46 at 50°C
The elasticity of the hydraulic circuit and the variations of the hydraulic

DHE - AC
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w
o
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o \d \ls

240

(¢35}
o

Inlet pressure [bar]

N
o

(&N
o

characteristics and temperature affect the response time.

Valve Switch-on Switch-off Switch-on Switch-off
AC AC DC DC
DHE 10-25 20-40 30-50 15-25
DHE-*/L1 — — 60 60
DHE-*/L2 — — 80 80
DHE-*/L3 — — 150 150
SWITCHING FREQUENCY
AC DC
Valve (cycles/ih) | (cycles/)
DHE + 666/667 7200 15000

15

30 45 60

Flow rate [I/min]

75 90
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[
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15 30 45 60
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75 90

E DEVICES FOR THE SWITCHING TIME CONTROL

These devices are used to control the valve's switching time
(only for DC version) and therefore reduce the hammering
shocks in the hydraulic circuit.

Options L1, L2, L3 control the switching time in both moving

directions of the valve spool by means of calibrated restrictors
installed in the solenoid anchor.

rolL*

@ COIL WITH SPECIAL CONNECTORS only for voltage supply 12, 14, 24, 28 Vbc

L1=¢g11mm
L2 =20,9mm
L3=00,7mm

52.2

AMP Junior timer connector

:

65

S

\

4

(2]

.3 50.7

&

©
<
[}

Options -XJ

Coil type COEJ

AMP Junior Timer connector
Protection degree IP67

Deutsch connector DT-04-2P

«
o
ro)

A
L

45.3

Options -XK

Coil type COEK
Deutsch connector
DT-04-2P male
Protection degree IP67

L2

Lead Wire connection

55.3

™
N
45

3

)

Options -XS

W Coil type COES

Lead Wire connection
Cable lenght = 180 mm

34.5

Note: for the electric characteristics refer to standard coils features - see section [5]
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12| DIMENSIONS [mm]

ISO 4401: 2005 25.5
Mounting surface: 4401-03-02-0-05 1P
Fastening bolts: 4 socket head screws: sl A AN ﬁ P =PRESSURE PORT
M5x30 class 12.9 & Jor .l |s A, B = USE PORT
Tightening torque = 8 Nm ol - 0 T =TANKPORT
Seals: 4 OR 108 ~1ol127 S
Ports P,AB,T: @ = 7.5 mm (max) 121.5|
30.2 View from X
40.5
DHE-06(DC) DHE-07(DC)
Option /WP EEL ©
N
— T j/\\ Y ;
g Nl 7o 2 !
Q [ ]
H N[ <
L :E N/ :
44 ==
69 7.7 45
149.7
Mass: 1,5 kg Mass: 2 kg
DHE-06(AC) DHE-07(AC)
Option /WP 9
(Y
| T B EFNBE T
— [N N 0 (BN |
o = ) ~ bk
7 o By = IEhiE
Ll Ll L
43.5 . = | = 69
69 69 7.7 45 207
145,7
Mass: 1,4 kg Mass: 1,8 kg
@ Standard manual override PIN
m The manual override operation can be possible only if the pressure at T ports is lower than 50 bar
Overall dimensions refer to valves with connector 666
@ PLUG-IN RESTRICTOR (to be ordered separately) o **
The use of plug-in restrictors in valve’s ports P or A or B may be necessary is case of particular conditions
as long flexible hoses or the presence of accumulators which could cause at the valve switching instanta-
neous high flow peaks over the max valve’s operating limits. =
Ordering code: PLUGH ‘ - ‘ **
08, 10, 12, 15 calibrated orifice diameter in tenths of mm
Example PLUG-H-12 = orifice diameter 1,2 mm "
Other orifice dimensions are available on request PLUG H-
ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately)
666, 667 (for AC or DC supply) 669 (for AC supply) ‘ CONNECTOR WIRING
666, 667 669
1 = Positive @
285 o7 395 29 2 = Negative © 1,2= Supply voltage Vac
; 3 = Coil ground
@ = Coil ground
Mg [e]s 5% <
o (o2}
g s N el o 19zl SUPPLY VOLTAGES
] \Ey‘ \B‘ 666 667 669
110/50 AC
24 AC or DC
Al 110 AG or DG 11060 AC
It
voltages 220 AC or DC 530060 AG
Note: for electronic connectors type E-SD, see tab. K500
15| MOUNTING SUBPLATES
@ Counterbore
Model Ports location G:i;ciths [mm] “E': s]s
A-B-P-T 9
BA-202 Ports A, B, P, T underneath; 3/8" - 1,2
BA-204 Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1,8
BA-302 Ports A, B, P, T underneath 1/2" 30 1,8

The subplates are supplied with 4 fastening bolts M5x50. Also available are multi-station subplates and modular subplates. For further details see table K280.
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Solenoid directional valves type DHER

direct operated, ISO 4401 size 06
obsolete components - availability on request

1
Ll
Jl
I

A B
DHER-07*-**DC
1] MODEL CODE
DHER - 0 63 1/2 /A-X 24DC ** I*
Directional control valves size 06 Sea.tlsf m’a\‘tgga(\: ) |
omit for mineral
. ) il & water glycol
Valve configuration, see table [2] (F)'IE :\Aﬁ‘n&r glyeol
61 = single solenoid, center plus external )
position, spring centered Series number
63 = single solenoid, 2 external positions, )
spring offset Voltage code, see section
67 = single solenpid, center plus external 00-AC = AC solenoids without coils
_ postion, spring offset . 00-DC = DC solenoids without coils
71 = double solenoid, 3 positions, spring X = without connector
centered N . )
75 = double solenoid, 2 external positions, ﬁgﬁtggiozbitosﬁcetﬁgg s@eg%rrfﬁé@lable o
with detent Coils with special connectors, see sect. [6]
Spool type, see table [2] XJ = AMP Junior Timer connector
XK = Deutsch connector
Options, see note 1 at section [4] XS = Lead Wire connection

(2] CONFIGURATIONS and SPOOLS

Table EO150bs/E

Spool type, direct operated solenoid

valves equipped with threaded type,

high performance solenoids certified
according the North American standard
cURus

Configurations and construction

The valves are available in three or four

way configurations and with two or three

spool positions. The spools @ are
interchangeable and they are available in

a wide range of hydraulic configurations,

see section [2]. The solenoids @ have two

different executions for AC or DC power
supply and they are composed by:

e wet type screwed tube with integrated
manual override pin d (the tube are
different for AC and DC power supply).

e AC and DC caoils see section

The coils are interchangeable for the

same type of power supply AC or DC

and they can be easily replaced without
tools.

The coils are fully encapsulated with the

following temperature classes:

e class H for DC coils

e class F for AC coils

The valve body ® is 3 chamber type

made by shell-mouding casting.

Options

The following optional devices are

available for DHER:

¢ prolonged manual override protected
with rubber cap for easy hand
operation

e control devices of the valve switching time

e spool position monitor devices for
safety applications

Surface mounting ISO 4401 size 06.

Max flow up to 80 I/min

Max pressure: 350 bar

Configurations Spools

Dlof2] [afof2] [1]of2] [1]o]2]

61 A B

—11 [0 DB DAL ATs) AL AR L] AT

Configurations Spools

R RS RS b
o | LA sl BT ol AH ] oL T

2l WD

2 | - B R R |
W ok ™ | TR [XIE [T
Aoy W,

EO150bs





E MAIN CHARACTERISTICS OF DHE* DIRECTIONAL VALVES

Assembly position / location Any position

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

Ambient temperature from -20°C to +70°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)

Fluid contamination class ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (B25 >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 2]

Ports P,A,B: 350 bar;
Port T 210 bar for DC version; 160 bar for AC version

Operating pressure

Rated flow See diagrams Q/Ap at section

Maximum flow 80 I/min, see operating limits at section

3.1 Coils characteristics

H (180°C) for DC coils  F (155°C) for AC coils
Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO 13732-1
and EN SO 4413 must be taken into account

Insulation class

Connector protection degree DIN 43650 IP 65

Relative duty factor 100%

Supply voltage and frequency See electric feature [5]
Supply voltage tolerance + 10%

Certification (only for DHER) cURus North American Standard

4] NOTES
1 Options
A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap - see section [11].
SP-WPD/HS-DC = (only for DHE-DC) manual override with detent, to be ordered separately, see tab. K150
L1, L2, L3 = device for switching time control, installed in the valve solenoid.
For spools 4 and 4/8 only device L3 is available.
F* = with proximity switch for monitoring spool position: see tab. E110.
MV, MO = auxiliary hand lever positioned vertically (MV) or horizontally (MO). For available configuration and dimensions see table E138.

2 Type of electric/electronic connector DIN 43650, to be ordered separately

666 =standard connector IP-65, suitable for direct connection to electric supply source.
667 =as 666, but with built-in signal led.
3 Spools

- 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 and 58 are also available as 1/1, 4/8, 5/1 and 58/1. They are properly shaped to reduce water-hammer shocks during the swiching.
- spools type 1, 1/2, 3, 8 are available as 1P, 1/2P, 3P, 8P to limit valve internal leakages.

- Other types of spools can be supplied on request.

5| ELECTRIC FEATURES

External supply Voltage Power Code of spare coil Code of spare coil
nominal voltage code Type of connector consumption DHE DHER
+10% (2)
12DC 12DC COE-12DC /10 COER-12DC /10
14 DC 14DC COE-14DC /10 COER-14DC /10
24 DC 24DC COE-24DC /10 COER-24DC /10
28 DC 28 DC 0w COE-28DC /10 COER-28DC /10
48 DC 48 DC COE-48DC /10 COER-48DC /10
110 DC 110DC 666 COE-110DC /10 COER-110DC /10
125 DC 125 DC 6(();7 COE-125DC /10 COER-125DC /10
220 DC 220 DC COE-220DC /10 COER-220DC /10
110/50 AC 110/50/60 AC COE-110/50/60AC /10 (1) COER-110/50/60AC /10 (1)
230/50 AC 230/50/60 AC COE-230/50/60AC /10 (1) COER-230/50/60AC /10 (1)
115/60 AC 115/60 AC 58 VA COE-115/60AC COER-115/60AC
230/60 AC 230/60 AC () COE-230/60AC COER-230/60AC
110/50 AC - 120/60 AC 110 RC 669 COE-110RC COER-110RC
230/50 AC - 230/60 AC 230 RC COE-230RC COER-230RC

(1) Coil can be supplied also with 60 Hz of voltage frequency: in this case the performances are reduced by 10 +15% and the power consumption is 52 VA.
(2) Average values based on tests preformed at nominal hydraulic condition and ambient/coil temperature of 20°C.
(8) When solenoid is energized, the inrush current is approx 3 times the holding current. Inrush current values correspond to a power consumption of about 160 VA.

@ COILS WITH SPECIAL CONNECTORS

AMP Junior timer connector

m:

675

545 max

Options -XJ

Coil type COERJ

AMP Junior Timer connector
Protection degree IP67

Deutsch connector DT-04-2P

525 max

75 max

54.5 max

Options -XK

Coil type COERK
Deutsch connector
DT-04-2P male
Protection degree IP67

Lead Wire connection

65 max

A
L

45

545 max

aal
&

425

Options -XS

Coil type COERS

Lead Wire connection
Cable lenght = 180 mm

Note: The above coils are available only for voltage supply 12, 14, 24 and 28 Vbc. For the characteristics refer to standard coils features - see sect. [5]






Q/AP DIAGRAMS based on mineral il ISO VG 46 at 50°C

G F E
Flow direction 2k
P—A|P—B|A—>T|B->T|P->T — 2 D
Spool type = / /
= c
0, 0/1 A A C C D 3 16
1,11 g / / B
3,3/1 DD |A |A ° 12 A
3
4,4/8,5,5/1, 58, 58/1 2 8
09, 90, 91, 93, 94 F F @ c F %
>
12,02 D |D 3y
8 A A E E
0 5 30 45 60 75 90
2 o o Flow rate [I/min]
2/2 F F

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

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vrom - 10%). The curves refer to application with symmetrical
flow through the valve (i.e. P=A and B-T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating
limits must be reduced.

DHER - AC DHER - DC
360 360
\ A DHER - AC
300 300 B A= Spools 1,1/2,8
— = B = Spools 0, 0/1, 0/2, 1/1
g0 \ D Cc \E A g 240 c N C = Spools 3, 3/1
E E D D = Spools 4, 4/8, 5, 5/1, 6, 7, 19, 39, 58, 58/1, 09, 90,
3 2 91, 93, 94
3 180 8 180 E= Spools 2, 2/2
Q Q
© E k] \
< 120 < 120 DHER - DC
A= Spools 0, 0/1, 1,1/2,3,8
60 60 B = Spools 0/2, 11,6, 7
C = Spools 3/1, 4, 4/8, 5, 5/1, 19, 39, 58, 58/1, 09,
90, 91, 93, 94
0 15 30 45 60 75 90 0 15 30 45 60 75 90 D= Spools2.22
Flow rate [I/min] Flow rate [I/min]

E SWITCHING TIMES (average values in msec)

Valve Switch-on Switch-on Switch-off
AC DC Test conditions:

DHE — 50 20 - 36 I/min; 150 bar
- nominal voltage

DHE-"/L1 — 60 60 - 2 bar of counter pressure on port T
DHE-*/L2 — 80 80 - mineral oil: ISO VG 46 at 50°C.
DHE-/L3 — 150 150 The elasticity of the hydraulic circuit and the variations of the hydraulic

characteristics and temperature affect the response time.

ELECTRIC CONNECTORS ACCORDING TO DIN 43650 The connectors must be ordered separately

666, 667 (for AC or DC supply) 669 (for AC supply) ‘ CONNECTOR WIRING
666, 667 669
395 29 1= Poswtn{e ® 1,2 = Supply voltage Vac
2 =Negative & 3 = Coil ground
SH 3® ® = Coil ground =volg
Il ® IR g Loy
5 = N 3o SUPPLY VOLTAGES
LEH 666 667 669
I = 110/50 AC
24 ACor DC
All 110/60 AC
i 110 AC or DC 230/50 AG
voltages
g 220 AC or DC 230/60 AG

EO150bs





@ DIMENSIONS [mm]

I1SO 4401: 2005
Mounting surface: 4401-03-02-0-05

$5.5

Fastening bolts: 4 socket head screws:

259
15.5

M5x30 class 12.9 m

Ny

©
)
:

N7

3175

Tightening torque = 8 Nm
Seals: 4 OR 108
Ports P,AB,T: @ = 7.5 mm (max)

DHER-06(DC)

SA 7|

N
Sl

|

N
wn

w
=3
[N

405

Q.75

View from X

P

= PRESSURE PORT

A, B = USE PORT

T

= TANK PORT

DHER-07(DC)

1437

T

Option /WP JE% 9
a ] B ﬁ?ﬁ 5
4 RN\
435 - -
80 69 77 5
el Mass: 1,75 kg
Tx
DHER-06(AC)
Option /WP 0
4Nm — S | - N
a1 ] Eamgéllﬁj: @
Ly | C0 Us K -~
il ®@TeE d m[
435 44 ‘lﬁ_ =
67 69 77 = = =

Mass: 1,6 kg

DHER-07(AC)

il

Mass: 2 kg

Mass: 1.9 kg

Overall dimensions refer to valves with connectors type 666

@ MOUNTING SUBPLATES

Model Ports location GAA_SB;?thS ° cor;:r?]rbore '\E':gs]s
A-B-P-T
BA-202 Ports A, B, P, T underneath; 3/8" - 1,2
BA-204 Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1.8
BA-302 Ports A, B, P, T underneath 172" 30 1,8

The subplates are supplied with 4 fastening bolts M5x50. Also available are multi-station subplates and modular subplates. For further details see table K280
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FOS A wseecon

Solenoid directional valves type DKE
direct operated, ISO 4401 size 10

A B
DKE-161*/WP-AC (3 cHAMBERSs BODY)

® O©

BLEED SCREW

® O

BLEED SCREW

A B

DKE-17*-DC (5 cHaMBERS BODY)

1] MODEL CODE

Table E025-9/E

Spool type, two or three position direct

operated valves with threaded solenoids

certified according the North American
standard cURus.

Solenoids (@ are made by:

e wet type screwed tube, different for AC
and DC power supply, with integrated
manual override pin @

e interchangeable coils, specific for AC or
DC power supply, easily replaceable
without tools - see section [8 for
available voltages

Standard coils protection IP65, optional

coils with IP67 AMP Junior Timer or lead

wire connections.

The valve body ®) is 5 chamber type for

all DC versions and for AC safety version

/Fl and FV

Standard AC version uses 3 chamber

type body

Wide range of interchangeable spools @),

see section [2.

The body is made by shell-moulding
casting with wide internal passages
ensuring low pressure drops

Mounting surface: ISO 4401 size 10
Max flow: 150 I/min
Max pressure: 350 bar

| DKE - 1

61 1

24 DC

*%

I

Directional control valves size 10

Valve configuration, see section

61 = single solenoid, center plus external position, spring centered
63 = single solenoid, 2 external positions, spring offset

67 = single solenoid, center plus external position, spring offset
70 = double solenoid, 2 external positions, without springs
71 = double solenoid, 3 positions, spring centered

75 = double solenoid, 2 external positions, with detent

Seals material,
see section [l

- =NBR
PE = FKM
Series number BT = HNBR

Voltage code, see section

Spool type, see section [2].

Options, see note 1 at section [4].

00-AC = AC solenoids without coils

00-DC = DC solenoids without coils

X = without connector

See section [14for available connectors, to be ordered separately
Coils with special connectors, see section

XJ = AMP Junior Timer connector

XK = Deutsch connector

XS = Lead Wire connection

E CONFIGURATIONS and SPOOLS (representation according to ISO 1219-1)

Configurations

Spools

T o] [1To]2] [3To]2] [1]o]2] [1]o]2]
w2t | [XIEIT (XTI SRTHT (IR

" ol | IEDG QXS XEIT o[
Wi otn | w[ETT X =[P =X

Note: see also section [4] note 3
for special shaped spools

sol LT el el 2 A

o o+ | DL
ﬂ W
H |

E025





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

Assembly position / location

Any position for all valves except for type - 170* (without springs) that must be installed with hori-
zontal axis if operated by impulses

Subplate surface finishing

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

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

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

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 (25 >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

Flow direction

As shown in the symbols of table [2]

Operating pressure

Ports P,A,B: 350 bar;
Port T 210 bar for DC version (250 bar with option /Y); 160 bar for AC version

Rated flow

See diagrams Q/Ap at section [é]

Maximum flow

150 I/min, see operating limits at section

3.1 Coils characteristics

Insulation class

Protection degree to DIN EN 60529

H (180°C) for DC coils F (155°C) for AC coils
Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO
13732-1 and EN ISO 4413 must be taken into account

IP 65 (with connectors 666, 667, 669 correctly assembled)

Relative duty factor 100%
Supply voltage and frequency See electric feature
Supply voltage tolerance + 10%

Certification

cURus North American Standard

4] NOTES
1 Options

A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap - see section [12]

WPD/KE-DC = (only for DC supply) manual override with detent, to be ordered separately, see tab. K150

L,L1,L2, L3, LR, L7, L8 see section [10] = device for switching time control (only for DC solenoids).

L7 and L8 are available only for spool type 0/1, 1/1, 3/1, 4 and 5.

Fl, FV = 5 chambers body for DC and AC versions with proximity switch for spool position monitoring: see tab. E110.

Y = external drain, only for DC version, to be selected if the pressure at T port is higher than the max allowed limits.

2 Type of electric connectors DIN 43650, to be ordered separately - see section [13].
666 = standard connector IP-65 for direct connection to electric supply source.

667 = as 666, but with built-in signal led.

669 = with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A).

3 Spools

- 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.
- spool type 1 is also available as 1/1, properly shaped to reduce the water-hammer shocks during the switching.
- spool type 1/9 has closed center in rest position but it avoids the pressurization of A and B ports due to the internal leakages.

| 5| ELECTRIC FEATURES

External supply Type of Power )
nominal voltage | Voltage code consumption Code of spare coil
+10% connector 2) (1) In case of 60 Hz voltage fre-
quency the performances are
12DC 12DC CAE-12DC reduced by 10+15% and the
14 DC 14 DC CAE-14DC power consumption is 90 VA
24 DC 24 DC CAE-24DC (2) Averagefvalueds based on|
tests performed at nomina
28 DC 28 DC 36W CAE-28DC hydraulic condition and
110 DC 110 DC 666 CAE-110DC Sg;t():ient/coil temperature of
125 DC 125 DC or CAE-125DC '
(3) When solenoid is energized,
220 DC 220 DC 667 CAE-220DC the inrush current is approx 3
110/50/60 AC | 110/50/60 AC 100 VA CAE-110/50/60AC (1) times the holding current.
230/50/60 AC | 230/50/60 AC (3) CAE-230/50/60AC (1)
115/60 AC 115/60 AC 130 VA CAE-115/60AC
230/60 AC 230/60 AC 3) CAE-230/60AC
110/50/60 AC 110 DC 669 6 W CAE-110DC
230/50/60 AC 220 DC CAE-220DC





|6 Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

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

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vnom - 10%). The curves refer to application with
symmetrical flow through the valve (i.e. P—A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the swit-
ching times the operating limits must be reduced.

Flow rate [I/min]

~ Flow DKE
direction |p_,a|p_g|A-T|B—T|P~T B—A — 18 H G
Spool type 3 F
= E
0,01,02,22| A|A|B|B g 5
1,1/1,19,6,8| A| A | D | C 2 1 o
3,31, 7 A|lA|C|D o B
2 9 A
4 B|B|B|B|F 2
5, 58 AlB|C|C]|G S 6
172 B|C|C|B % =
R
19, 91 FIF|G|G H K
39, 93 FIF|G|G H
0 25 50 75 100 125 150

DKE - AC DKE - DC DKE - DC/ options L7, L8
360 360 360
\ \ E D\ c\| B A
— 300 A — 300 — 300
2 E B 2 =)
o 240 o 240 o 240
5 T} 5 5
3 180 ~ D g 180 g 10
o o o
a ~ a a \
5 120 5 120 = 120
= = IS
60 60 60
0 25 50 75 100 125 150 0 25 50 75 100 125 150 0 25 50 75 100 125 150
Flow rate [I/min] Flow rate [I/min] Flow rate [I/min]
Curve AC Spool type DC
A o/ 0,0M1,1,11,3,3/1,1/2,0/2,8
B 4,519, 91 6,7
C 0,1/1,3, 3/1 19, 91
D 1,1/2,0/2 4,5
E 6,7,8,2/2 2/2
U - 4,5
z - 0/1,1/1, 31
SWITCHING TIMES (average values in msec)
- - - - Test conditions:
Valve Switch-on | Switch-on | Switch-off | Switch-off )
AC DC AC DC - 50 I/min; 150 bar
DKE + 666 /667 40 60 25 35 - nominal supply voltage
- 2 bar of back pressure on port T
DKE + 669 60 — 90 — - mineral oil ISO VG 46 at 50°C
DKE-*/L* _ 752150 _ 45-150 The elasticity of the hydraulic circuit and the variations
of the hydraulic characteristics and temperature affect
DKE-*/L7 - DKE-*/L8 — 100+150 — 100+150 the response time.
| 9| SWITCHING FREQUENCY
AC DC
Valve (cyclesh) | (cyclesh) L 1,12 L3 LR
DKE + 666 /667 7200 15000 *W )‘( g »@g

. DEVICES FOR SWITCHING TIME CONTROL

These devices are only available for DC valve version (5 chambers body) and can control the
switching time and therefore reduce the coil hammering in the hydraulic circuit. The different

types are available shown in the figure.
-L:

controls and regulates the switching time in both moving directions of the spool: regula-

'
s [l ] ] 5

AT

tion is carried out by screwing/unscrewing the element itself (regulating choke);

- L1/L2/L3: controls the switching time in both moving directions of the spool by means of
fixed calibrated restrictor (gauged flow). The restrictor is positioned in the valve's body
L1 =125mm; @L2 =1mm; JL3 = 0,75 mm;

- LR: controls and regulates the switching time in the B—A direction of the spool movement.
The device does not control the switching time (standard time) in the opposite direction
A—B of the spool movement.

- L7/L8: controls the switching time in both moving directions of the spool by means of fixed
calibrated restrictor (gauged flow). The restrictor is installed in the solenoid’s anchor.

For a correct operation of the switching time control, the passage in which the control device

is installed must be completely filled with oil.

L7 =@1,2mm
L8 =@1,0 mm

E025





@ COILS TYPE CAE WITH SPECIAL CONNECTORS (only for 12DC, 14DC, 24DC and 28DC)

Options -XJ
Coil type CAEJ

AMP Junior Timer connector
Protection degree IP67

Options -XK

Coil type CAEK
Deutsch connector, DT-04-2P male
Protection degree P67

 =— mme——
a 3 2 a 3 =
NP : N
264.6 74.5 264.6 74.5

Options -XS
Coil type CAES

Lead Wire connection
Cable lenght = 180 mm

DR

1
@b\ ol ®
L N
264.6 74.5

12| INSTALLATION DIMENSIONS [mm]

m
©

87

valve surface

1SO 4401: 2005

Mounting surface according to 4401-05-05-0-05

(without X port, Y port optional)

Fastening bolts:

4 socket head screws M6x40 class 12.9

Tightening torque = 15 Nm
Seals: 5 OR 2050 and 1 OR 108
Ports P,A,B,T: @ = 11.5mm (max)

Ports Y: @ =5 mm

P

T
Y

= PRESSURE PORT
A, B=

USE PORT

= TANK PORT
= DRAIN PORT (only for option /Y)
For the max pressures on ports, see section

DKE-17*-AC
DKE-16*-AC
=] 2 H
j Bsi IE=E] j Bi8i
=T = AT
Izt I V_I'Ni o m 2 izt I
In & Bl 75 ol + & im0
s v i | B '
"’I ‘l ik 85 26.5 7 ik 265
27 : =1 = 73 92.2 73
- - 26.5 Option /WP 70
10 92.2 73
Mass: 3,9 kg Mass: 4,7 kg
DKE-16*-DC DKE-17*-DC
M M
T Em =5
F =t ’ﬂ 9
e | (<o}
1@ @" 2 .= = ﬁ$ S =
i o VO 360 @ ® é i Kéﬁ Q@ s VOC 360 @ ®
O] N ‘\ Il \/
[<p)
i i 26.5
27 48 =] = 100
= | = 265 Option /WP 70
10 92.2 100
Mass: 4,5 kg Mass: 6,1 kg
@ Standard manual override PIN. The manual override operation can be possible only if the pressure at T ports is lower than 50 bar
@ Bleed screw
@ ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately)
666, 667 (for AC or DC supply) 669 (for AC supply) ‘ CONNECTOR WIRING
666, 667 669
285 27 39.5 29 ; z Zoezg\{se 2 12= Supply voltage Vac
of] 38 @ = Coil ground 8 =Coll ground
Q N @ 2 o o)
S Mg o5 B Hd ey
i =< G SUPPLY VOLTAGES
T lgl \E‘ 666 667 669
24 ACorDC 110/50 AC
Al 110 AC or DC ;;8;28 ﬁg
voltages 220 AC or DC 530/60 AG
MOUNTING SUBPLATES
@ Counterbore
Model Ports location A?Bélf-??;(t-s\() [mm] I\EI:gs]s
A-B-P-T (X-Y)
BA-308 (/Y) | Ports A, B, P, T (X, Y) underneath 1/2" (1/4") 30 (21,5) 25
BA-428 (Y) | Ports A, B, P, T (X, Y) underneath 3/4" (1/4") | 36,5 (21,5) 55
BA-434 (/Y) | Ports P, T, (X, Y) underneath; ports A, B on lateral side 3/4" (174" 36,5 (215) 8,5

The subplates are supplied with 4 fastening bolts M6x40. Also available are multi-station subplates and modular subplates.
For further details see table K280.
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FOS A sencen

Solenoid directional valves type DKER

direct operated, ISO 4401 size 10
obsolete components - availability on request

BLEED SCREW @

DKER - AC (3 CHAMBERS BODY)

E MODEL CODE

DKER - 1 63 1/2 /A-X 24DC ** I*
Directional control valves Seal_sfmaterial:
ISO 4401 size 10 omit for NBR

(mineral oil &
water glycol)
Valve configuration, see section 2 PE = FPM
61 =single solenoid, center plus external posi- Series number

tion, spring centered
63= Sif?gle solenoid, 2 external positions, spring Voltage code, see section

offset
67 =single solenoid, center plus external posi- 00-AC = AC solenoids without coils

tion, spring offset _ _ . : .
70=double solenoid, 2 external positions, 0o DQ = DC solenoids without coils

without springs X = without connector
71 = double solenoid, 3 positions, spring centered See note 2 at section [@] for available con-
75 =double solenoid, 2 external positions, with nectors, to be ordered separately

detent I .

Other configurations are available on request. Coils with special connectors, see sect. [6]
XJ = AMP junior Timer connector
Spool type, see section [2] Options, see note 1 at section [4]

(2| CONFIGURATIONS and SPOOLS

Table E0250bs/E

Spool type, direct operated solenoid

valves equipped with threaded type, high

performance solenoids certified
according the North American standard
cURus

Configurations and construction

The valves are available in three or four

way configurations and with two or three

spool positions, see section [2.

The spools @ are interchangeable and

they are available in a wide range of

hydraulic configurations, see section [2].

The solenoids @) have two different execu-

tions for AC or DC power supply and they

are composed by:

e wet type screwed tube with integrated
manual override pin @) (the tube are dif-
ferent for AC and DC power supply).

e AC and DC caoils see section [5]

The coils are interchangeable for the

same type of power supply AC or DC and

they can be easily replaced without tools

The coils are fully encapsulated with the

following temperature classes:

e class H for DC coils

e class F for AC coils

The valve body @) is 5 chambers type, for

all DC versions and for AC version with

option /F*. Standard AC version use 3

chambers type body.

The optimized internal flow paths, largely

cored with extrawide channels to the tank

port, ensure low pressure drops.

Options

The following optional devices are availa-

ble for DKER:

e prolonged manual override protected
with rubber cap for easy hand operation

e control devices of the valve switching

time

e spool position monitor devices for
safety applications

e external drain port Y for high tank pres-
sure (only DC version)

Surface mounting ISO 4401 size 10

Max flow up to 150 I/min

Max pressure: 350 bar

only for configuration 71

Configurations Spools Configurations Spools
et lol2] Lifofa] [rfof2] [r]of2]} @ i1 [1]o]2]
A B 61/A - - A B 63/A .

oo 2ty | EHI D XHE) EE | o]z | WD
A B - T T 70 A8 I
© ooz ly | SRR DS DT DIOEH] | oA 2 by =LA
A_ B 67/A — — [ A8 hihd
wilobe™ B X EHE «EE | Bz by
7 A B
cA o [2 A wff THDE [HEED

E0250bs





E MAIN CHARACTERISTICS OF DKER DIRECTIONAL VALVES

Assembly position / location

Any position for all valves except for type - 170* (without springs) that must be installed with horizontal
axis if operated by impulses

Subplate surface finishing

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

Ambient temperature

from -20°C to +70°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)

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 and water glycol)  -20°C +80°C (/PE seals)

Flow direction

As shown in the symbols of table [2]

Operating pressure
For versions with proximity switches DKER
(/FC, /Fl and /FIE versions) port Y

must be drained

Ports P,A,B: 350 bar;
Port T: 160 bar for AC solenoid; 210 bar for DC solenoids; 250 bar for option /Y

Rated flow

See diagrams Q/Ap at section

Maximum flow

150 I/min, see operating limits at section

4.1 Coils characteristics

Insulation class

H (180°C) for DC coils  F (155°C) for AC coils
Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO 13732-1
and EN ISO 4413 must be taken into account

Connector protection degree IP 65

Relative duty factor 100%

Supply voltage and frequency See electric feature [
Supply voltage tolerance + 10%

Certification (only for DKER) cURus

E NOTES
1

Options

A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap - see section [13].

WPD/KER-DC = (only for DKER-DC) manual override with detent, to be ordered separately, see tab. K150

L, L1, L2, L3, LR see section [11] = device for switching time control (only for DC solenoids).

F * =5 chambers body for DC and AC versions with proximity switch for spool position monitoring: see tab. E110.

Y = external drain, only for DC version, to be selected if the pressure at T port is higher than the max allowed limits.

2  Type of electric connectors DIN 43650, to be ordered separately - see section [14].
666 = standard connector IP-65 for direct connection to electric supply source.

667 = as 666, but with built-in signal led.

669 = with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A).

3 Spools

- 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 is also available as 1/1, properly shaped to reduce the water-hammer shocks during the switching.

- spool type 1/3 (only for execution DKER-1611/3/AY DC version) is particulary used as shut-off valve for safety applications, consult our technical office.
- spool type 1/9 has closed center in rest position but it avoids the pressurization of A and B ports due to the internal leakages.

- other types of spools can be supplied on request.

5| ELECTRIC FEATURES

@ COILS TYPE CAE* and CAER* WITH SPECIAL CONNECTORS (only for 12DC, 14DC, 24DC and 28DC)

Options -XJ
Coil type CAERJ

AMP Junior Timer connector
Protection degree IP67

=1

-

76
89

[
\/

265

72.25

External supply Power (1) In case of 60 Hz voltage fre-
nominal voltage Voltage code | |YP@ ‘;f consumption DKE Code of spare coil DKER quency the performances are
+ 10% connector 2 reduced by 1O+t1'5%' aré% t\r/WAe
) ] power consumption is
12DC 12DC CAE-12DC CAER-12DC tor DKE and 90 VA for DKER.
14 DC 14DC CAE-14DC CAER-14DC
(2) Average values based on tests
24DC 24 DC 36 W (OKE) CAE-24DC CAER-24DC performed at nominal hydrau-
28 DC 28 DC CAE-28DC CAER-28DC lic condition andoamb|ent/00|l
39 W (DKER) temperature of 20°C.
110 DC 110 DC 666 CAE-110DC CAER-110DC
(3) When solenoid is energized,
125 DC 125 DC or CAER-125DC the inrush current is approx 3
220 DC 220 DC 667 CAE-220DC CAER-220DC times the holding current.
Inrush current values corre-
110/50/60 AC 110/50/60 AC CAE-110/50/60AC (1) CAER-110/50/60AC (1) spond to a power consumption
230/50/60 AC 230/50/60 AC 85 VA (DKE) | CAE-230/50/60AC (1) CAER-230/50/60AC (1) g;gk\’/%“flof%oK\E/é for DKE and
105 VA (DKER :
115/60 AC 115/60 AC (3() ) CAE-115/60AC CAER-115/60AC
230/60 AC 230/60 AC CAE-230/60AC CAER-230/60AC
110/50/60 AC 110 DC 660 36 W (DKE) CAE-110DC CAER-110DC
230/50/60 AC 220 DC 39 W (DKER) | CAE-220DC CAER-220DC





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

Flow direction
P—A|P—B|A—T|B—>T|P—T|B—A 18 H G

Spool type _ F

0,011,002, 212 AlA|B]|B 8 15 E
Q

1,1/1,1/3,6,8 AlAa|D]C E D
g 12 Cc

3,31,7 AlAalc]|opD £ 5

4 B|B|B|B g 9 A
2

5 AlBlclcla s
[} 6

12 B|lc|c |8 ®
s /

2/7 D F > 3

5/7 B Al E

19 AlDlc H 0 25 50 75 100 125 150

Flow rate [I/min]

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

The diagrams have been obtained with warm solenoids and power supply at lowest value (Viom - 10%). The curves refer to application with symmetrical flow
through the valve (i.e. P—A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating limits
must be reduced.

DKER - AC DKER - DC
360 360
\ \ v Y\ T s |m Curve A Spool type
300 M
- N _ 3o 0,0M, 1,11, 3,
8 oupp—Y N8 g o M O, 57,113 | 31, 1/2.0/2. 8
2 T g S 2/7,4,5,19 1/3,5/7,6,7
g 180 i g 180 Y 1,1/2,0/2 4,5,2/7
(o} (o
5 120 I 5 120 v 6,7,8, 22 2/2
= = T 0, 1/1, 3, 3/1 19
60 60 U _ 45
z - 0/1, 11, 3/1
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Flow rate [I/min] Flow rate [I/min]

| 9| SWITCHING TIMES (average values in msec)

Test conditions:

- 50 I/min; 150 bar

- nominal supply voltage
DKER + 666/667 40 60 25 35 - 2 bar of back pressure on port T

- mineral oil ISO VG 46 at 50°C
The elasticity of the hydraulic circuit and the

DKER-*/L* o 75-150 o 45-150 variations of the hydraulic characteristics
: : and temperature affect the response time.

Valve Switch-on Switch-on | Switch-off | Switch-off
AC DC AC DC

DKER + 669 60 — 90 —

SWITCHING FREQUENCY

AC DC
Valve (cycles/h) (cycles/h)

DKER + 666 /667 7200 15000

@ DEVICES FOR SWITCHING TIME CONTROL

These devices are only available for DC valve version (5 chambers body) and can control the swit-
ching time and therefore reduce the coil hammering in the hydraulic circuit. The different types are
available shown in the figure.
-L: controls and regulates the switching time in both moving directions of the spool: regulation is
carried out by screwing/unscrewing the element itself (regulating choke); @L1=1,25 mm: @L2=1 mm: @L3=0,75 mm:
- L1/L2/L3: controls the switching time in both moving directions of the spool by means of fixed
calibrated restrictor (gauged flow). The restrictor is positioned in the valve's body
L1 =125mm; L2 =1 mm; @L3 =0,75 mm;
- LR: controls and regulates the switching time in the B—A direction of the spool movement. The
device does not control the switching time (standard time) in the opposite direction A—B of
the spool movement.

E0250bs





@ INSTALLATION DIMENSIONS [mm]

87

ol
© EI E'IS tv@IB—[r\\‘zw“'
$ RO
v ’(EZ
T

valve surface

DKER-16*-AC

1SO 4401: 2005

Mounting surface according to 4401-05-05-0-05
(without X port, Y port optional)

Fastening bolts:

4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

Seals: 5 OR 2050 and 1 OR 108

Ports P,AB,T: @ =11.5mm (max)

Ports Y: @ =5 mm

He b @% §
%I | i
11 11
27 | -
= - 70
0 522 Mass: 3,6 kg
M - *_|
% [=H] PKer-te-nC
= "‘Eé i ’@
A = I o
A m % @ E
] Ly i "
%’l bl i
11 11
27 - -
35 | Mass: 4,4 kg 70
10 922 107

Overall dimensions refer to valves with connectors type 666

P = PRESSURE PORT

A, B = USE PORT

T =TANKPORT

Y = DRAIN PORT (only for option /Y)

For the max pressures on ports, see section [3]

DKER-17*-AC

Mass: 4,3 kg
DKER-17*-DC

107

Mass: 5,9 kg

@ OPTION /WP

ELECTRIC CONNECTORS ACCORDING TO DIN 43650
The connectors must be ordered separately

DKER-AC

285

666, 667 (for AC or DC supply)

DKER-DC

669 (for AC supply)

27 395 29
=1 off] 3@
@ |& E@ ZD 9 8 1 PR
o 4 § = le__@

=

|

CONNECTOR WIRING

‘ 666, 667 669
‘ 1 = Positve @ 1,2 = Supply voltage Vac
2 =Negative © 3 = Coil ground
/’) ® = Coil ground
55 SUPPLY VOLTAGES
666 667 110/50 AC
110/60 AC
All 24 AC or DC 115/60 AC
voltages 110 AC or DC 230/50 AC
220 AC or DC 230/60 AC
(15| MOUNTING SUBPLATES
@ Counterbore
Model Ports location A?Béﬁ-?z)r(t-sY) [mm] '\E': s]s
A-B-P-T (X-Y) 9
BA-308 (/Y) | Ports A, B, P, T (X, Y) underneath 172" (1/4") 30 (21,5) 2,5
BA-428 (/Y) | Ports A, B, P, T (X, Y) underneath 3/4"  (1/4") 36,5 (21,5) 55
BA-434 (/Y) | Ports P, T, (X, Y) underneath; ports A, B on lateral side 3/4"  (1/4") 36,5 (21,5) 8,5

The subplates are supplied with 4 fastening bolts M6x40. Also available are multi-station subplates and modular subplates.

01/15

For further details see table K280.
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Table EO410bs/E

Solenoid directional valves type DLOH, DLOK

poppet type leak free, direct operated, ISO 4401 size 06

obsolete components - availability on request

Option /WP

Option /S

BPA
DLOH-3C/R

DLOH and DLOK are poppet type, two or
three way, two position direct operated
solenoid valves, designed to operate in oil
hydraulic systems with leak free require-
ments.

They are operated by wet type solenoids
type OE for DC and RC rectified current sup-
ply.

The DLOH are available with optional
manual prolonged override, protected by a
rubber cap ®.

Standard dimensions cartridge construc-
tion allows a wide variety of configurations
only by easy replacement of the cartridge
@.Cartridges of DLOH are available also
as loose parts for mounting in manifolds,

see [10].

The coils @ are fully encapsulated with
temperature class H.

Mounting surface: ISO 4401 size 06

Max flow: 12 I/min (DLOH)
30 I/min (DLOK)
Max pressure: 350 bar for DLOH
315 bar for DLOK
|1 MODEL CoDE
| DLO ' H || 2 |[ Al/fwp | u |-[ x| |24DC * / .

Directional control valve
poppet type size 06

H= max flow: 12 I/min
K= max flow: 30 I/min

2 = two way (only DLOH)
3 =three way

Valve configuration, see table [2:
A= open in resting position

Seals material,
see section Bl:

- =NBR
PE =FKM
Series number BT = HNBR

Voltage code, see section

C=closed in resting position

Options:

/WP=prolonged manual override protected by rubber cap (only DLOH)

/R = with check valve on port P, see [2] (only DLOH)

IS =no hand operation and poppet overlapping during the inter-

mediate position for safety applications (only DLOH)
/L1, /L2, /L3 = device for controlling switching time

00 = solenoids without coils
X = without connector

See section [14] for available connectors, to be ordered separately

-0 = solenoid OLK for DC supply (only for DLOK)
-U = solenoid OLU for DC supply (only for DLOH)

| 2| VALVE CONFIGURATION
DLOH-2A DLOH-2A/R DLOH-2C DLOH-2C/R DLOK-3A
P 5 P K[[@N NY|ifza
DLOH-3A DLOH-3A/R DLOH-3C DLOH-3C/R DLOK-3C
A A B B a A
WA T 20 AN Inw S JF oW
P T Pl T P T Pl T Pl T

EO410bs





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

Assembly position / location

Any position

Subplate surface finishing

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

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

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

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 (B10 >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

- - I1SO 12922
Flame resistant with water NBR, HNBR HFC

Flow direction

As shown in the symbols of table [2]

Ports P, A, B: 350 bar;

DLOH
i Port T 160 bar;
Operating pressure
Ports P, A, B: 315 bar;
DLOK
Port T 210 bar;
Rated flow See diagrams Q/Ap at section [6]
i DLOH 12 I/min, see operating limits at section
Maximum flow . T ;
DLOK | 30 I/min, see operating limits at section

Internal leakage

See diagrams Q/Ap at section [6]

3.1 Coils characteristics

Insulation class

and EN ISO 4413 must be taken into account

Protection degree

IP 65 (with connectors 666, 667, 669 correctly assembled)

Relative duty factor 100%
Supply voltage and frequency See electric feature
Supply voltage tolerance +10%

Certification

cURus North American Standard

E ELECTRIC/ELECTRONIC CONNECTORS ACCORDING TO DIN 43650

The connectors must be ordered separately

Code of .
Function
connector
666 Connector IP-65, suitable for direct connection to electric supply source
667 As 666 connector IP-65 but with built-in signal led, suitable for direct connection to electric supply source
669 With built-in rectifier bridge for supplying DC coils by alternating current (AC 110V and 230V - Imax 1A)

666, 667 (for AC or DC supply) 669 (for AC supply)
285 27 395 29
5] 38
o s ® 7] 2 1@l
o R = & @
CONNECTOR WIRING
666, 667 669
1 = Positive ® 1,2 = Supply voltage Vac
2 = Negative © 3 = Coil ground
@ = Coil ground
SUPPLY VOLTAGES
666 667 110/50 AC
All 24 AC or DC 110/60 AC
voltages 110 AC or DC 230/50 AC
220 AC or DC 230/60 AC

H (180°C) Due to the occuring surface temperatures of the solenoid coils, the European standards
Due to the occuring surface temperatures of the solenoid coils, the European standards EN 1SO 13732-1






| 5| ELECTRIC FEATURES

External supply Voltage Tvoe of Power Colour of (1) For other supply voIltages available
Valve nominal voltage + 10% dg yP " consumption Code of spare coil il label on request see technical table EO10.
A1) code connector ©) coltlabe (2) Average values based on tests
performed at nominal hydraulic con-
6DC 6DbC COU-6DC brown dition and ambient/coil temperature
DIRECT 12DC 12DC 666 COUR-12DC green of 20°C.
or 33W
CURRENT | 24pC 24DC 667 COUR-24DC red
DLOH 48 DC 48 DC COU-48DC silver
110/50 AC 40 VA COU-110RC gold
ALTERNATE|  120/60 AC 110RC s6 35vA [ COUR-10RC gold
CURRENT 230/50 AC 230RC 40 VA COU-230RC blue
230/60 AC 230/60 AC 35 VA COUR-230RC blue
12DC 12DC - -
DIRECT 24 DC 24 DC 6;6 s2w -
CURRENT 110 DC 110 DC -
DLOK 220 DC 220 DC 667 aow -
110/50 AC R 40 VA -
ALTERNATE|  120/60 AC 110 RC 669 35 VA - -
CURRENT 230/50 AC 40 VA -
230/60 AC 220RC 35VA -
@ FLOW VERSUS PRESSURE DROP DIAGRAM based on mineral oil ISO VG 46 at 50°C
E
Flow direction 16 20
P—-A(1)| A>T
(P—B) (B—T) — —
Valve type s 5
® S b 3 5
DLOH-2A B - 3 3
Q Q
DLOH-2C ] - £ Cc £
o 8 o 10
DLOH-3A D ] 2 2
3 3
DLOH-3C ] A a A a
2 4 0 5
DLOK-3A F E S - 3 /
DLOK-3C F E Aéé —
(1) For two-way valves, pressure drop refers to P@T 0 3 6 9 12 0 75 15 225 30
Flow rate [I/min] Flow rate [I/min]
OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C
The diagram has been obtained with warm solenoids and power supply at lowest value (Vnom - 10%).
_ R 350 350
A = DLOH-3A Y A
B = DLOH-2A, DLOH-3C 280 280 \
— — DI\ C
C =DLOK-3A 3 E
5 210 S 210
D = DLOK-3C > >
8 3
s 140 s 140
© k9]
IS =
70 70
0 3 6 9 12 15 0 7 14 21 28 35
Flow rate [I/min] Flow rate [I/min]
SWITCHING TIMES (average values in msec)
Switch-on Switch-on .
Valve type Connector AC DC Switch-off TEST CONDITIONS:
DLO*-** 666, 667 _ 45 25 -8 I/min; 150 bar
- nominal voltage
DLO*-** 669 30 - 75 - 2 bar of counter pressure on port T
- based i | 0il ISO VG 46 at 50°C
DLO***/L1 666, 667 - 60 60 ased.onmineratol a
DLO*-**/L2 666, 667 _ 80 80 The response time is affected by elasticity of
the hydraulic circuit, by variation of hydraulic
DLO*-**/L3 666, 667 - 110 150 characteristics and temperature

EO410bs





| 9| DIMENSIONS [mm]

DLOH-2* DLO*-3* 55
DLOH-2*/R 955 DLO*-3*/R N
1SO 4401: 2005 AF 1SO 4401: 2005 o A, 0
Mounting surface: 4401-03-02-0-05 o 0 Mounting surface: 4401-03-02-0-05 " QJ gt i 2\ b
without A and B ports A m‘] 2 Fastening bolts: s T
Fastening bolts: P j T 4assogE|quhegdsscrews M5x50 class 12.9 i h27] N
4 socket head screws M5x50 class 12.9 A [215 0 Tightening torque = 8 Nm 215 °
Tightening torque = 8 Nm 405 ° Seals: 4 OR 108 302
Seals: 2 OR 108 Ports P, A, B, T: . " 405
go;ts?% ;'m () @ =7,5mm (max) &
R §
Il Il Q
L(# ‘H‘ ’ﬁ(uA Bi|l ¥
P

(H [ 1 1)l

e i " 215 — -

ol - 45

215 66 60
6 e P = PRESSURE PORT Mass: 1,5 Kg
. A = USE PORT (not used for -3C versions)
Mass: 1.5 Kg B = USE PORT (not used for -3A versions)

P = PRESSURE PORT T = TANK PORT
;orttrﬂglrznzgglassures on ports, see section ] For the max pressures on ports, see section
DLOK-3* 955 P = PRESSURE PORT
ISO 4401: 2005 N4 A = USE PORT
Mounting surface: 4401-03-02-0-05 ol LG g B = CLOSED
Fastening bolts: Q& O A T = TANK PORT _
4 socket head screws M5x50 class 12.9 o 12'7 o For the max pressures on ports, see section
Tightening torque = 8 Nm e S
Seals: 4 OR 108 ey
Ports P, A, B, T: 405

@ =7,5mm (max)

DLOK-3C
H
5=
—J
-
ﬂﬂc—) q il ‘\ \‘
— (0T N
{ fe— I i n
E 11 11 LE
|215 |
= 46
90.25 66
Mass: 1,6 Kg

285
 —
D

.
I rfhed =M
YU | |=—=g"
215
) 66 ) 90.25
Mass: 1,6 Kg

Overall dimensions refer to valves with connectors type 666

INSTALLATION DIMENSIONS OF CARTRIDGES [mm]

LU-O2*, cartridge of DLOH-2*

59

285

b

60

4b x4

Note:
(*) for version /WP the height is increased by 14,5 mm

These cartriges can be installed in the manifolds

11] MOUNTING SUBPLATES

LU-03*, cartridge of DLOH-3*
59
285
$32H7

‘ [ T
% “sie @

L R

| S
o o
4bx44

Notes:
The orifice B is not used by the cartridge type LU-O3A
The orifice A is not used by the cartridge type LU-O3C
(*) for version /WP the height is increased by 14,5 mm

GAS ports @ Counterbore Mass
Valve Subplate model Ports location [mm] [Kg]
A-B-P-T A-B-P-T
DLOH-* BA-202 (1) Ports A, B, P, T underneath; 3/8" - 1,2
DLOK-* BA-204 (1) Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1,8
BA-302 (1) Ports A, B, P, T underneath; 1/2" 30 1,8

(1) The subplates are supplied with 4 fastening bolts M5x50 class 12.9; Also available multi station and modular subplates. For further details see table K280.
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Table E045-3/E

Solenoid directional valves type DLEH anda DLEHM
poppet type leak free, direct operated, ISO 4401 size 06

Poppet type (O direct operated valves,
designed for applications in oil hydraulic
systems with leak free requirements.

Following models are available in a wide

range of configurations, see section

size 06 subplate version

e DLEH: two and three way execution,
Qmax 12 I/min

e DLEHM: three way execution, Qmax 30

DLEH-2A I/min
integral cartridge version for easy
assembling in hydraulic blocks
¢ CART LEH: two and three way
execution, Qmax 12 I/min
1 3 e CART LEHM: three way execution,
Qmax 30 I/min
They are operated by wet type, screwed
solenoids @ for DC or RC (rectified)
current supply and certified according to
the North American standard cURus
DLEHM-3A Standard coils protection IP65
APB Max flow: 12 I/min (DLEH, LEH)
2 30 I/min (DLEHM, LEHM)
Max pressure: 350 bar (DLEH, LEH)
315 bar (DLEHM, LEHM)
1| MODEL CoDE
| DLEH -l2 ] [ A]/[wP -] X 24DC * ”

) ) ) Seals material,
Directional control valve poppet type: see section B
DLEH = SO size 06, - =NBR

max flow: 12 I/min PE = FKM
DLEHM = SO size 06, BT = HNBR
max flow: 30 I/min )
CARTLEH = cartridge version Series number
max flow12 I/min
CART LEHM = cartridge version
max flow 30 I/min Voltage code, see section [6]
2 =two way (only DLEH and LEH) ?(O;Dv(iit?wc?ﬁ (s:glgggigt%:vithout coils
3 = three way See section [5] for available connectors, to be ordered separately
Valve configuration, see table Options, see section [4]
| 2| VALVE CONFIGURATION
DLEH-2A DLEH-2C DLEHM-3A
CART LEH-2A DLEH-2A/R CART LEH-2C DLEH-2C/R CART LEHM-3A
T T T T A
As v | cdelbw | Al z[[[gm WAIRS
P
P 5 P T
DLEH-3A DLEH-3C DLEHM-3C
CART LEH-3A DLEH-3A/R CART LEH-3C DLEH-3C/R CART LEHM-3C
A A B B A
PT T PT T PT
P P

E045





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

Assembly position / location

Any position

Subplate surface finishing

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

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

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

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 (25 >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

Flow direction

As shown in the symbols of table

Operating pressure

DLEH, LEH: Ports P, A, B 350 bar; DLEHM, LEHM: Ports P, A 315 bar;
Port T 210 bar;

Rated flow

See diagrams Q/Ap at section 7

Max flow

DLEH, LEH: 12 I/min, DLEHM, LEHM: 30 I/min, see operating limits at section

Internal leakage

Less than 5 drops/min (= 0,36 cm?min) at max working pressure

3.1 Coils characteristics

Insulation class

H (180°C) for DC coils
Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO 13732-1
and EN ISO 4413 must be taken into account

Protection degree to DIN EN 60529

IP 65 (with connectors 666, 667, 669 correctly assembled)

Relative duty factor 100%
Supply voltage and frequency See electric feature [5]
Supply voltage tolerance +10%

Certification

cURus North American Standard

[4] NoTES

Options

WP = prolonged manual override protected by rubber cap

/!\ The manual override operation can be possible only if the pressure at T port is lower than 50 bar

R = (only for DLEH) with check valve on P port, see section [2].
S = (only for DLEH and CART LEH) poppet with positive overlapping in the intermediate position to reduce the internal leakage at the valve switching and
without manual override pin for safety applications (blind locking ring)

| 5| ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately)

666, 667 (for AC or DC supply) 669 (for AC supply) CONNECTOR WIRING
666, 667 669
285 1 = Positive ®
5 27 395 2 2 = Negative © 1,2= Supply voltage Vac
) EE @ = Coil ground 3 = Coil ground
9 5 o 2 n R eIk
N HHHHH ] ® ) L R ! 192 SUPPLY VOLTAGES
666 667 669
\E‘ =3 110/50 AC
] 24 AC or DC
oo | B88STBR e
voltages 220 AC or DC 230/60 AG
| 6| ELECTRIC FEATURES
External supply Volt Tvoe Power
nominal voltage oftage yp . Code of spare coil
o code of connector consumption
+ 10%
12DC 12DC COE-12DC
14 DC 14DC COE-14DC
24 DC 24 DC COE-24DC
28 DC 28 DC Gc?rﬁ COE-28DC
48 DC 48 DC 667 30W COE-48DC
110 DC 110 DC COE-110DC
125 DC 125 DC COE-125DC
220 DC 220 DC COE-220DC
110/50 AC - 120/60 AC 110 RC COE-110RC
230/50 AC - 230/60 AC 230 RC 669 COE-230RC






Ap/Q DIAGRAM based on mineral oil ISO VG 46 at 50°C

Flow direction 16
P—A(1)] A-—T

Valve type (P—B) (B—T) )
& 1 D

DLEH-2A B - s

DLEH-2C c - ) c
o 8

DLEH-3A D c E /
1%]

DLEH-3C c A s A
o A

DLEHM-3A F E ©
> /

DLEHM-3C F E éé

(1) For two-way valves, pressure drop refers to P—T 0 3 6 9 12

Flow rate [I/min]

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

The diagram has been obtained with warm solenoids and power supply at lowest value (Vnom - 10%).

A = DLEH-3A, DLEH-2C 30 Y A
B = DLEH-2A, DLEH-3C 280
C = DLEHM-3A B
o 210
D = DLEHM-3C 2
5 10
®
70
0 3 6 9 12 15
Flow rate [I/min]
E SWITCHING TIMES (average values in msec)
Valve type Connector Sw'ng -on SW“ch -on Switch-off
DLEH(M)-* DC 666, 667 - 45 25
DLEH(M)-* RC 669 30 - 75

E F
20
g s
Q
<
s
g 10
2
8
e 5
>
K pd
T
0 75 15 225 30
Flow rate [I/min]
350
280 \
—_ DI\ C
8
o 210
& 10
5
70
0 7 14 21 28 35
Flow rate [I/min]
TEST CONDITIONS:

- 8 I/min; 150 bar
- nominal voltage

- 2 bar of counter pressure on port T

- based on mineral oil ISO VG 46 at 50°C

The response time is affected by elasticity of the hydraulic circuit, by variation of hydraulic characteristics and temperature

DIMENSIONS OF CARTRIDGE VERSIONS [mm] - for cavity dimensions see table PO06

CART LEH-2A
CART LEH-2C

CART LEH-3A
CART LEH-3C

5 M s M

Dy ‘o~

822 §2=z

C

555 == o5¢ ==
S50 5 2%

4 @ A
§>g s ggg A
£S5 T —
22y 228
P 8
G L Q Ll

T T
PLe B
P
T
A
245.4
T
045.4

CART LEHM-3A
CART LEHM-3C

1]

(95 version /WP)

73 (standard version)

N
]
[

f

> T >

—

Q

B
o
~

E045





[11] DIMENSIONS [mm]

DLEH-2* ‘ 25.5 DLEH-3* 28.5
DLEH-2*/R AP & DLEH-3R P
o W )T ©0 DLEHM-3* ﬂ“ o
52 = DLEHM-3*R | o A \\\%} ~
3 ™ ™ 9 Lf)l ) &
i o] H L0
5 2 Sl o
ISO 4401: 2005 121.5 | o 1SO 4401: 2005 w127 5
Mounting surface: 4401-03-02-0-05 40.5 Mounting surface: 4401-03-02-0-05 215
without A and B ports Fastening bolts: 30.2
Fastening bolts: 4 socket head screws M5x50 class 12.9 -
4 socket head screws M5x50 class 12.9 Tightening torque = 8 Nm 405
Tightening torque = 8 Nm Seals: 4 OR 108
Seals: 2 OR 108 Ports P, A, B, T: @ = 7,5 mm (max)
Ports P, T: @ = 7,5 mm (max) P = PRESSURE PORT
P = PRESSURE PORT A = USE PORT (not used for DLEH and LEH -3C versions)
T = USE PORT B = USE PORT (not used for DLEH and LEH -3A versions)
For the max pressures on ports, see section (not used for DLEHM and LEHM)
T = TANK PORT
For the max pressures on ports, see section
DLEH-2A, DLEH-2A/R DLEH-3A, DLEH-3A/R
DLEH-2C, DLEH-2C/R DLEH-3C, DLEH-3C/R
L
I | | |
“;*:;J@ e & & b L
i i i iy
ik ik 1 [EN]
it i 0 it
22.5 50.5 69 45 2 45 69 50.5 22.5
142 4 142
Mass: 1,5 Kg Mass: 1,5 Kg
DLEHM-3C DLEHM-3A
Vza\ Vi
N
| I | I | | [ [
I o o & & o i —
i iy i iy
i T} A B)f
i i i i
22.5 50.5 80 45 45 80 50.5 22.5
153 4 4 153
Mass: 1,7 Kg Mass: 1,7 Kg
Option /S Option /WP
4l
—
L
option /S = blind locking ring without manual override
Ja
304 44.5 option /WP = prolunged manual override, protected by rubber cap
Overall dimensions refer to valves with connectors type 666
12| MOUNTING SUBPLATES - see table K280
@ Counterbore
GAS ports
Valve Subplate model Ports location P [mm] I\{I:;]s
A-B-P-T A-B-P-T
DLEH-* BA-202 Ports A, B, P, T underneath; 3/8" - 1,2
DLEHM-* BA-204 Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1,8
BA-302 Ports A, B, P, T underneath; 1/2" 30 1,8

02/17
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Table E085-7/E

Solenoid directional valves type DPHI anda DPHE
two stage, 1ISO 4401 size 10, 16, 25 and 32

ce

|
a4 |
AERNAERA

Spool type, two stage directional valves

with solenoids certified according to North

American standard cURus, available in two

different executions:

e DPHI for AC and DC supply, solenoid
pilot @ type DHI, see tech. table EO10

e DPHE high performances, for AC and DC
supply, solenoid pilot @ type DHE see
tech. table E015

Single and double solenoids versions are

available in two or three position configura-

tions and with a wide range of interchan-

geable spools (), see section [2].

Standard coils protection IP65.

The valve body is made by shell-moulding

casting ® with wide internal passages.

The valves can be supplied with optional

devices, see section [ for available

options.

DPHE-471*/H Mounting surface: 1SO 4401, size 10, 16,
25 and 32
Max flow: 160, 300, 700, 1000 I/min.
Max pressure: 350 bar
|1 MODEL CoDE
| DPH | E |- 2] 61 1/ A]-] x| |[2aDC| | = |/ *

Two stage directional control valve

Solenoid pilot valve:

I = DHI for AC and DC supply with cURus
certified solenoids

E = DHE for AC and DC supply, high performances
with cURus certified solenoids

Valve size:

1=10 2=16

4=25

6 =232

Valve configuration, see section [2]

61= single solenoid, center plus external position, spring centered
63= single solenoid, 2 external positions, spring offset

67= single solenoid, center plus external position, spring offset
70= double solenoid, 2 external positions, without springs

71= double solenoid, 3 positions, spring centered

75= double solenoid, 2 external positions, with detent

Seals material,
see section Bl:

- =NBR
Series PE = FKM
number BT = HNBR

Voltage code, see section

X = without connector

See section for available connectors, to be orde-
red separately

00 = solenoid valve without coils (for DPHI)

00-AC = AC solenoid valve without coils (for DPHE)
00-DC = DC solenoid valve without coils (for DPHE)

Options, see note 1 at section [4]

Spool type, see section [2].

@ CONFIGURATIONS and SPOOLS (representation according to ISO 1219-1, for functional scheme, see section [4])

Configurations
A B
61
va IRAL
QLLL P
— 61/A
W 012 }ﬂ
|L
o A B
710 |2
a ;y T
f 67/A
110 l?ﬂ
'\/V T \a
| N
7 A B
el [o

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

oDAHIT DAL =[T ) 2LAL L] SLATHIT

(Ll Al AR sl ) AL ¢
LA s s XHIE] ol =[HIT ]
sl s s A sl s« )
sol = DA ol AT ST o) AL o) so DRI T

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

Configurations

[ f
8 mm:“
70
112 €V
a T KLJb
| A B
1 2 75
a o '\|y_:,b

E085





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

Any position for all valves except for type -*70 (without springs) that must be installed with hori-

Assembly position / location zontal axis if operated by impulses.

Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)
MTTFd values according to EN ISO 13849 | 75 years, for further details see technical table PO07
Ambient temperature Standard execution = -30°C + +70°C; /PE option = -20°C + +70°C; /BT option = -40°C + +70°C
NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Seals, recommended fluid temperature FKM seals (/PE option)= -20°C + +80°C
HNBR seals (/BT option)= -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C
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 (25 >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
Flow direction As shown in the symbols of table 2

P, A, B, X =350 bar (for pilot pressure see also option /L9 at section [4])

. T = 250 bar for external drain (standard)

Operating pressure T and Y with internal drain (option /D) = 120 bar DPHI; 210 bar DPHE (DC); 160 bar DPHE (AC)
Ports Y and L (if required): O bar

Minimum pilot pressure for correct operation is 8 bar

Rated flow See diagrams Q/Ap at section [é]

DPH*-1: 160 I/min; DPH*-2: 300 I/min; DPH*-4: 700 I/min; DPH*-6: 1000 I/min

Maximum flow ) AR X
(see rated flow at section [6] and operating limits at section [7])

3.1 Coils characteristics

Insulation class H (180°C) for DC caoils (all versions) and AC coils (only DPHI)

F (155°C) for AC coils (only DPHE)

Due to the occuring surface temperatures of the solenoid coils, the European standards
EN ISO 13732-1 and EN ISO 4413 must be taken into account

Protection degree to DIN EN 60529 IP 65 (with connectors 666, 667, 669 or E-SD correctly assembled)

Relative duty factor 100%

Supply voltage and frequency See electric feature

Supply voltage tolerance + 10%

Certification cURus North American standard
E NOTES FUNCTIONAL SCHEME (config. 71)
4.1 Options example of switching control options

/A = Solenoid mounted at side of port A of main body (only for single solenoid valves). R 5T T
In standard version, solenoid is mounted at side of port B. A B
/D Internal drain (standard configuration is external drain)
e —

MAIN STAGE

/E = External pilot pressure (standard configuration is internal pilot pressure).

/FV = With proximity switch for spool position monitoring: see tab. E110. option H, H9 -
/R = Pilot pressure generator (4 bar on port P - not for DPH*-1, see section [9], option ‘
/S = Main spool stroke adjustment (not for DPH*-1). L1, L2, L3

/WP = Prolonged manual override protected by rubber cap. j

!\ The manual override operation can be possible only if the pressure at T port is lower than 50 bar

PILOT VALVE

Devices for main spool switching control and to reduce the hydraulic shocks at the valve operation

/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).

/L1, /L2, /L3 = calibrated restrictors on A and B ports of the pilot valve: L1 =0,8mm, L2 =1mm, L3 =1,25mm)

/L9 = (only for DP-2 and DP-4) plug with calibrated restictor in P port of pilot valve - see section
Suggested for pilot pressure higher than 210 bar or to limit the hydraulics shocks caused by the fast main spool switching

| —

4.2 Special shaped spools

- 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, 58, 6 and 7 are also available as 1/1, 4/8, 5/1, 58/1, 6/1 and 7/1 that are properly shaped to reduce water-hammer shocks during
the switching (to use with option /L*).

Shaped spool availability| 0/1 3/1 11 4/8 5/1 58/1 6/1 7/
DPH*-1 . . °
DPH*-2, DPH*-4 . . . . . . . .
DPH*-6 . . .






| 5| ELECTRIC FEATURES

External supply Vol Type of POWQV Code of spare coil
Valve | nominal voltage o t:ge connec-|  consumption (3) Colour of coil label
+10% code tor DHI DHE DPHI DPHI DPHE
6 DC 6 DC (4) COU-6DC brown -
12DC 12DC COU-12DC green COE-12DC
14 DC 14 DC COU-14DC brown COE-14DC
24 DC 24 DC COU-24DC red COE-24DC
28 DC 28 DC 33W 30 W COU-28DC silver COE-28DC
48 DC 48 DC COU-48DC silver COE-48DC
110 DC 110 DC COU-110DC gold COE-110DC
125 DC 125 DC 666 COU-125DC blue COE-125DC
220 DC 220 DC or COuU-220DC black COE-220DC
24/50 AC 24/50/60 AC )
DPHI 24/60 AC (4) 667 ) COI-24/50/60AC (1) pink -
DPHE 48/50 AC 48/50/60 AC 60 VA )
4860 AC (4) COI-48/50/60AC (1) white -
110/50 AC 110/50/60 AC 58 VA COI-110/50/60AC (1) yellow COE-110/50/60AC
115/60 AC (5) 115/60 AC - 80 VA - COE-115/60AC
120/60 AC (4) 120/60 AC - COI-120/60AC white -
230/50 AC 230/50/60 AC 60 VA 58 VA COI-230/50/60AC (1) light blue COE-230/50/60AC
230/60 AC 230/60 AC 80 VA COI-230/60AC silver COE-230/60AC
];8;28 " 110RC COU-110RC gold COE-110RC
669 33W 30 W
230/50 AC
230/60 AG 230RC COU-230RC blue COE-230RC

(1) Coil can be supplied also with 60 Hz of voltage frequency: in this case
the performances are reduced by 10+15% and the power consumption
is 55 VA (DPHI) and 58 VA (DPHE)

(2) Average values based on tests performed at nominal hydraulic condi-
tion and ambient/coil temperature of 20°C.

(3) When solenoid is energized, the inrush current is approx 3 times the
holding current. Inrush current values correspond to a power con-
sumption of about 150 VA.

(4)
(6)

Only for DPHI
Only for DPHE

E FLOW VERSUS PRESSURE DIAGRAMS Based on mineral oil ISO VG 46 at 50°C

DPH*1 F E DPH*-2 I DPH*-4 LI HG
16 / 15 15
E‘ 14 / D _8 H 8 / E
= 2 p
a 17 Q G Q
4 / c 4 F < D
g 10 / B S E g c
o) he] D
o 8 A o : / B
2 3 >
5 4 2 5 / A 5 e
> 1 > >
= 5 / > / >
g E r—— s
0 20 40 60 80 100 120 140 160 0 60 10 B0 240 300 0 %0 280 420 560 700
Flow [l/min] Flow [I/min] Flow [I/min]
DPH*6
20 (o]
5
— 16
o
<
& n B
© A
2 . DPH*-2 DPH*-4
o Spool irection| p_ A |p_B|A-T BT |PoT spool TECHON |p_A PoB AT BT |PoT
g ‘ / type type
g - 0213678| A| A|lC| D] - 1 B/ B|B|D]| -
0 200 400 600 800 1000 (1)/1~ 172,711 E i B E . x; [E) EE) E E -
DPH Flow [jfmin] o/ Al A|D]| - - 0 D C|D|E|F
o 2 Al A -] - - 01,31,5167 D| D | D | F | -
irection 2/2 B|B| -] -] - 0/2 D|D|DJ[E] -
Spool P—A|P—B |A>T |B>T |P-T 3/1 A A D D - 2 B B _ _ _
type 4 C|C|H]|1]F 2/2 Elbp| - -1-
0/2, 1/2 DlE|D|C]| - 48 cClcl G| 1 ]|F 3 B|B|D|F]| -
0 DlE|Cc|lcCc|E 5 Al B|F|H|G 4 clclhHlL]L
1 Al B|D|C]| - 571 Al B|D|F]| - 5 A| D|D]|D|H
3,6,7 AlB|C|C]| - 6/1 BB | C|E| - 6/1 D|E|D]|F]| -
7, 4/8 BlC|D|D| - 09 Al -] -1 G| - 7 DI E | F|F |-
5,58 A E c|C F 16 A C D F - 8 D D| E F -
17 ClA|E]|F]| - 09 D| - - | F|F
DPH*-6 19 C - - G - 16 C D| E F -
Flow o T [ T T
irection - - - - - - -
?p:?| P—A |P—B |A—>T |B>T |P->T 58 B A = m m 39 G E - = -
vP 58/1 B|A|D]|F| - 58 E|{A|[B|F|H
9 AlA|B|BIB 9 Al A E -|D 5871 ETD|ID]| F] -
! AlAIALB ] - 91 C  C|E| - - %0 DI D[D |- |F
3 Al - A B - 93 - [cl Do -1- 91 FIF[D
4 AlAJC]C]C 94 Dl - -] -1- 93 TG D - -
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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

DPH*1 DPH*-2
Inlet pressure [bar] Inlet pressure [bar]
Spool 70 | 160 | 210 | 350 Spool 70 | 140 | 210 | 350
Flow rate [I/min] Flow rate [I/min]
0,1,3,6,7 160 160 160 145 0,1,36,7,8| 300 300 300 300
4, 4/8 160 160 135 100 2,4,4/8 300 300 240 140
5,58 160 | 160 145 110 5 260 | 220 | 180 | 100
0/1,0/2, 1/2 160 160 145 135 0/1,0/2, 1/2 300 250 210 180
16, 17,56, "9, 9% 300 300 270 200
DPH*-4
Inlet pressure [bar] DPH*6
Spool 70 | 140 | 210 | 350 Inlet pressure [bar]
Flow rate [l/min] Spool 70 | 140 | 210 | 350
1,6,7,8 700 700 700 600 Flow rate [I/min]
2,4,4/8 500 500 450 400 1,3,6,7,8 1000 950 850 700
5,0/1, 0/2, 1/2| 600 520 400 300 0 950 900 800 650
0,3 700 700 600 540 2,4,4/8,5 850 800 700 450
16,17,58,9,9*| 500 500 500 450 0/1,58,19,91| 950 850 650 450
SWITCHING TIMES (average values in m sec)
Piloting pressure
70 bar 140 bar 250 bar
: ; Alternating Direct Alternating Direct Alternating Direct
Valve model Configuration current current current current current current
71,61, 67, 61%A, 67*/A SW.ItCh ON 35 50 30 45 20 35
DPH*-1 Switch OFF 50
63, 63Y/A Switch ON 5o | 75 ] 4 | 65 30 [ 50
Switch OFF 80
71, 61, 67, 61%/A, 67/A SWlItCh ON 40 \ 55 \ 30 \ 50 20 \ 40
DPH*-2 Switch OFF 60
63, 63Y/A Switch ON s5 [ 80 | 45 | 70 3 | 55
Switch OFF 95
71, 61, 67, 61%/A. 67/A SWlItCh ON 60 \ 80 \ 45 \ 60 30 \ 45
DPH"-4 Switch OFF 80
63, 63%/A Switch ON o5 | 15 | 75 | 95 50 [ 65
Switch OFF 130
71, 61, 67, 61%/A, 67/A SWlItCh ON 70 \ 95 \ 55 \ 70 40 \ 55
DPH*-6 Switch OFF 150
63, 63+/A Switch ON s [ 145 [ 95 [ 110 70 [ 90
Switch OFF 280
Notes:

1) For configuration 75, times of switching ON and switching OFF are the same: this value is equal to time of switch ON of configuration 63.

2) TEST CONDITIONS

- Nominal voltage supply DC (direct) and AC (alternating) with connector type SP-666. The use of other connectors can affect the switching time;
- 2 bar of counter pressure on port T;
- mineral oil: ISO VG 46 at 50°C

3) The response time is affected by elasticity of the hydraulic circuit, by variation of hydraulic characteristics and temperature.

| 9| PILOT PRESSURE GENERATOR (OPTION /R)

The device /R generates an additional pressure drop, in order to ensure the minimum pilot pressure, for correct operation of the valves with
internal pilot and fitted with spools type 0, 0/1, 4, 4/8, 5, 58, 09, 90, 94, 49. The device /R has to be fitted when the pressure drop in the valve,
verified on flow versus pressure diagrams, is lower than the minimum pilot pressure value.

DPH*-2
15
)
2
QQ
<
o
° 9
©
o
72 6
% [ ———
a
o 3
=
<
>
0 40 80 120 160 200
Flow [I/min]

Valve pressure drop Ap [bar]

@ Flapper-guide

@® Flapper

® Spring stop-washer
@ Spring

DPH*-4

100 200 300

Flow [I/min]

400 500

Ordering code of spare pilot pressure generator

RDP | - =
) Size:
Pilot 2 for DP-2
pressure 4 for DP-4
generator 6 for DP-6

DPH*-6

_‘15

: /

2

QWZ

<

o

9

©

(0]

26

g —1 |

[oR
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>

0 140 280 420 560 700
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. PLUGS LOCATION FOR PILOT/DRAIN CHANNELS

Depending on the position of internal plugs, different pilot/drain configurations can be obtained as shown below.
To modify the pilot/drain configuration, proper plugs must only be interchanged. The plugs have to be sealed using loctite 270.
Standard valves configuration provides internal pilot and external drain

DPH*-1 Pilot channels Drain channels Internal piloting: blinded plug SP—XQOOF @inX;
plug SP-X310F @ in Pp;

External piloting: blinded plug SP-X300F @ in Pp;
plug SP-X310F @ in X;

Internal drain:  blinded plug SP-X300F ® in Y;

External drain: blinded plug SP-X300F @ in Dr.

Internal piloting: Without blinded plug SP-X300F @;
- . External piloting: Add blinded plug SP-X300F ®;
Pilot channels Drain channels Internal drain:  Without blinded plug SP-X300F @
External drain:  Add blinded plug SP-X300F @.

DPH*-2

@ 1,2mm
Option L9
This option provides a calibrated
restrictor PLUG-H-12A (& 1,2 mm)
in the P port of the pilot valve ==
PLUG-12A
DPH*-4 Internal pil_otipg:-Withoult blinded plug SP—X5OOE ®;
Pilot channels Drain channels External piloting: Add blinded plug SP-X500F ®;

Internal drain: ~ Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F @.

@ 1,5mm
Option L9
This option provides a a cali-
brated restrictor PLUG-H-15A
(@ 1,5 mm) in the P port of the 0
pilot valve
PLUG-15A
Internal piloting: Without plug @;
DPH*-6 plug SP-X325A in pos @;
Pilot channels Drain channels External piloting:Add DIN-908 M16x1,5 in pos @;

plug SP-X325A in pos @;
Internal drain:  Without blinded plug SP-X300F ®;
xternal drain: Add blinded plug SP-X300F ®.

To reach the orifice @, remove plug @ = G 1/8”

E085





11] DIMENSIONS FOR DPH*-1 AND DPH*-2 [mm]

DPH*-1* o7 8
—lo] A '
1SO 4401: 2005 o *L#j Y o View from X DPHI-1*/H
Mounting surface: 4401-05-05-0-05 £ %[E "eP % /H9
Fastening bolts: LamEt:
4 socket head screws M6x40 class 12.9 3.2 _
Tightening torque = 15 Nm 16.7 =
Diameter of ports AB, P, T: @ = 11 mm; 127 0 -
Diameter of ports X, Y: @ = 5 mm; 373 P = PRESSURE PORT ~ afg e
Seals: 5 OR 2050, 2 OR 108 50.8| A,B = USE PORT o
54 T =TANKPORT S
Mass (Kg) 62 X = EXTERNAL OIL PILOT 5 By
DPHI-16 638 PORT 92 92
DPHI-17 71 Y =DRAIN PORT
DPHE-16 6,9
DPHE-17 7,3
Option H,H9 +1,0
4 Nm
tﬁ =
A
[¢9)
O,
sol.a i
<o)
® | T
o R,
27
97
925 | 925
108
DPHE-1*
@ Standard manual override PIN
DPH*-2*
View from X 2%
ISO 4401: 2005 DPHIZ'M
Mounting surface: 4401-07-07-0-05 wlho
Fastening bolts: NI =9
4 socket head screws M10x50 class 12.9 Bl e~ — )
Tightening torque = 70 Nm | o
2 socket head screws M6x45 class 12.9 of™ 07‘ Ui [I]] ~
Tightening torque = 15 Nm — 3w
Diameter of ports A, B, P, T: @ = 20 mm;
Diameter of ports X, Y: @ = 7 mm; A S
Seals: 4 OR 130, 2 OR 2043 P = PRESSURE PORT
A o N
X = EXTERNAL OIL %2 | %
PILOT PORT
Y = DRAIN PORT
CH 06 S
Stroke adjustment DPH'_MZZSS K9) 98
TH AT device for option /S DPHI-27 16,1
@ R 1 DPHE-26 9.9
o 1 DPHE-27 10,3
CHzz | 155 max | Option /S +1.0
Option H,H9 +1,0
3Nm o
i ~ R
sol. a
N~
[} =
trOATTB VI - rOATIB VI
I ]| N, 0 i}
| 50 | [0 |
144 92 144
110 | 110 DPHI-2* DPHE-2* 110 \ 110

fx

@ Standard manual override PIN

Overall dimensions refer to valves with connectors type 666





12| DIMENSIONS FOR DPH*-4 [mm]

DPH*-4* 213
IS0 4401: 2005 AT P = PRESSURE PORT
Mounting surface: 4401-08-08-0-05 (see table PO05) \D \NB/ANND) A,B = USE PORT
Fastening bolts: ©| & T =TANKPORT
N N X =EXTERNAL OIL PILOT PORT
6 socket head scre_ws M12x60 class 12.9 A fﬁf Y NN Y = BRAIN PORT
Tightening torque = 125 Nm NN )
; ; a — For the max pressures on ports,
Seals: 4 OR 4112; 2 OR 3056 e see section
Diameter of ports A, B, P, T: @ = 24 mm; 17.5 <=
Diameter of ports X, Y: & = 7 mm; 9.4
53.2
77
94.5
100.8
112.7
130.2
DPHI-4*
Stroke adjustment
device for option /S DPHI-4*/H
Mass (Kg) _ /H9
DPHI-46 173 = =
DPHI-47 17,6 CH10 g
DPHE-46 17,4 ] ~
DPHE-47 17,8 [[]]F@
Option /S +1,5 = =
Option H, H9_+1,0 XA K R o
CH 30 | 204 max ‘ 92

DPHE-4*
= 3Nm g
~
ola | HGYR 0 sokb TpeT
L
‘( g | ‘( g
T T T X ‘r’fB -
1 X AB B X AR E
L L L 18 L [ L 1
w T~ e |7 -
- — T
191 191
= \ = = =
290 290

@ Standard manual override PIN

Overall dimensions refer to valves with connectors type 666

E085





13| DIMENSIONS FOR DPH*-6 [mm]

DPH*-6* 221
1SO 4401: 2005 O Va /)
Mounting surface: 4401-10-09-0-05 A 8
\J 11 TV 1T TV
Fastening bolts: W[\
6 socket head screws M20x80 class 12.9 ole P = PRESSURE PORT
Tightening torque = 600 Nm T v 2 SI2|  A,B= USE PORT
Diameter of ports A, B, P, T: @ = 34 mm; f\ fﬁ [oNY N T = TANK PORT
Diameter of ports X, Y: @ = 7 mm; &J &J 4 o2 X = EXTERNAL OIL
Seals: 4 OR 144, 2 OR 3056 A M A ;g[z{ PILOT PORT
2 U Y =DRAIN PORT
41.3 .
760 View from X
82.5
Stroke adjustment 11144'3 5
i i : DPHI-6*/H
device for option/S 1663 o
= 190.5 -
CH8 \A = )
o
) " e
L A Mass (Kg)
Ve w T DPHI-66 438 T °
ég '3| | 3 \\\ DPHI-67 44,1 <
CH32 Al L DPHE-66 44
DPHE-67 445 92 92
270 max Option /S +3,5 '
Option H,H9 +1,0
i B
o () S _
sol. T [P
© sol.a sol.b g sol.a
| F— — 1_ —
(—
0] C 2
© N~
A o
e e o e T
i = R R RS
1375 " 1375 T Les i
275 = =
197.5 1975 ;gg
395 DPHI-6* DPHE-6*
Tx
@ Standard manual override PIN
Overall dimensions refer to valves with connectors type 666
ELECTRONIC CONNECTORS ACCORDING TO DIN 43650 - the connectors must be ordered separately
Connector code Function
666 Connector IP65, suitable for direct connection to electric supply source
667 As 666 connector IP65 but with built-in signal led, suitable for direct connection to electric supply source
669 With built-in rectifier bridge for supplying DC coils by alternating current (AC 110V and 230V - Imax 1A)
For other available connectors, see tab. EO10, EO15 and K500
@ MOUNTING SUBPLATES FOR DPH*-1, DPH*-2, DPH*-4 AND DPH*-6
@ Counterbore
Subplate . Ports Mass
Valve Ports location [mm]
model [Kg]
A,B,P, T XY A,B,P, T XY
DPH*-1 BA-428 Ports A, B, P, T, X, Y underneath; G 3/4" G 1/4" 36,5 215 5,6
DPH*-1 BA-434 Ports P, T, X, Y underneath; ports A, B on lateral side G 3/4" G 1/4" 36,5 215 55
DPH*-2 BA-418 Ports A, B, P, T, X, Y underneath; G 3/4" G 1/4" 36,5 21,5 3,5
DPH*-2 BA-518 Ports A, B, P, T, X, Y underneath; G1" G 1/4" 46 21,5 8
DPH*-2 BA-519 Ports P, T, X, Y underneath; ports A, B on lateral side G1" G 1/4" 46 215 8
DPH*-4 BA-508 Ports A, B, P, T, X, Y underneath; G1" G 1/4" 46 21,5 7
DPH*-4 BA-509 Ports P, T, X, Y underneath; ports A, B on lateral G1 G 1/4" 46 21,5 12,5
DPH*-6 BA-708 Ports A, B, P, T, X, Y underneath; G 11/2" G 1/4" 63,5 21,5 17
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Auxiliary hand levers for solenoid valves
direct operated on-off and proportional, ISO 4401 size 06

Auxiliary hand levers for direct opera-
ted on-off solenoid valves size 06, type
DHI, DHE, DHA and proportional val-
ves size 06, type DHZO, DHZE, DHZA
and QVHZO.

This option allows to operate the valves
in absence of electrical power supply,
i.e. during commissioning, maintenan-
ce or in case of emergency.

It is available with two different configu-

rations depending to the installation

requirements:

MV = lever positioned vertically (per-
pendicular to the valve axis)

MO = lever positioned horizontally

i (parallel to the valve axis)

A B When the valve is electrically operated
the hand lever remains stopped in its
rest position

DHE-0711/MV

The hand lever execution does not
affect the performances of the original

valves.
E MODEL CODE FOR ON-OFF DIRECTIONAL VALVES (for the details, see indicated tech. table)
| DHE - 0 1 63 | |12 |7/ mv |- X | [24DC * I
Directional control valves size 06 )
DHI-0= for AC and DC supply, with cURus Seals material:
certified solenoids - see table EO10 'PE = EEICI
DHE-0 =for AC and DC supply, high ) =
performances, with cURus certi- Series number BT = HNBR
fied solenoids - see table EO15
DHA-0 = ex-proof (1)
Valve configuration: 61 - 63 - 71 Voltage code: see relevant tech. table

Available spools:0-0/2-1-1P-1/2-12P-3-3P-4-7

Options, hand lever configuration: Only for DHI and DHE:

MO = horizontal hand lever (not for DHA) 00 = solenoids without coils, for DHI valve

MV = vertical hand lever 00-AC = AC solenoids without coils, for DHE valve
AMO = horizontal hand lever installed at the side of port B (not for DHA) 00-DC = DC solenoids without coils, for DHE valve
AMV = vertical hand lever installed at the side of port B X = without connector

(1) For DHA model code see table E120 (Multicertification) or E125 (UL)

@ MODEL CODE FOR PROPORTIONAL DIRECTIONAL VALVES AND FLOW CONTROL VALVES (for the details, see indicated tech.table)

| DHZO - Al-lo | |- sslymv] | | ] F
Seals material:
Directional proportional valves size 06 Ser -PE = EEI\F;I
DHZO = see table F160 eries =
DHZE = see table F150 number | BT = HNBR
DHZA = ex-proof (1) Coil option: see relevant tech. table
Flow control valves size 06 Options:
QVHZO = see tab F410 MO = horizontal hand lever (not for DHA, DHZA)
MV = vertical hand lever
A - with iy d o BMO = horizontal hand lever installed at the side of
= without position transducer (2) port A (not for DHZA, QVHZO)
BMV = vertical hand lever installed at the side of port A
Valve size (not for QVHZO)
0 = ISO 4401 size 06 (for DHZ*) O = Horizontal cable entrance (only for DHZA)
06 = IS0 4401 size 06 (for QVHZO) Y = External drain (only for DHZA, DHZO)
] . Spool size (for DHZ*): 83 -S5-D3 -D5- L3 -L5
Valve configuration (only DHZ*): 51, 53, 71, 73 Max regulated flow (for QVHZO): 3-12-18-36-45 |/min

(1) For DHZA model code see table F600 (Multicertification) or E125 (UL)
(2) Valves with position transducer (-T) and/or integrated electronics (only double solenoid valves -TE/-AE) available on request

E138





@ LEVER CHARACTERISTICS

Total angle stroke [°ded] + 28° Lever actuating force [N] 1+8
Working angle stroke [°deg] +15° Lever device weight [g] 880
E INSTALLATION DIMENSIONS [mm]
[so] ©Q
0 R—— - 0
Foo 2 ‘ 2
| -~ O ) o
~ AR i 1 - jE%L
D T m EF 9| © il ] ‘ ] ey f\ S
© It ® g ! i ‘
) ! ® - o @ I
g j i - (@) ®%a)] i Y
59 o7s| | |15 == 27.5 215 ==
114 66 11 45 73 55 69 7.7 45
191 25.6 204.7 25.6
DHI-06*/MV Mass: 2,4 kg (single solenoid) DHE-06*/MV Mass: 2,7 kg (single solenoid)

DHI-07*/MV (dotted line)

Mass: 2,7 kg (double solenoid)

DHE-07*/MV (dotted line)

DHZO-A-05*/MV
DHZO-A-07*/MV (dotted line)

Mass: 2,8 kg (single solenoid)
Mass: 3,5 kg (double solenoid)

DHZE-05*/MV
DHZE-07*/MV (dotted line)

Mass: 3,0 kg (double solenoid)

T 8 E
! - =
oy [T
-~ T mum 20 ® 3 Q o
< 0 j\i;‘_‘]@@ir A\ ) c:,@ @ HD:‘: O /,..\ oo}
sl ==t I} e
21.5 127.5 90.5 == 215 |27.5 ==
15 66 145.5 46 69 55 73 45
226.5 25.6 204.7 25.6

Mass: 2,7 kg (single solenoid)
Mass: 3,0 kg (double solenoid)

DHA/UL-*-06*/MV (dotted line)

Q Horizontal hand lever device
/MO, /AMO
[oe}
B ©
5 Uy 9 3 8
E— bl SITh @
o j][[ m®g)
= — A L =10
90.5 275 | |215 |-
145.5 66 15 46 105 105
2065 5.6 (max 120) (max 120)
QVHZO-A-06*/MV Mass: 3,2 kg
> _ IO
¢ 5 7 = 17 O
i RO —o—
<t ———— : : ) : : @ ®
80.5 27.5 21.5 =| =
135.5 66 15 46 15
216.5 25.6
DHA/*-06*/MV Mass: 3,4 kg DHZA/*-06*/MV

DHZA/UL-*-06*/MV (dotted line)
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Hand & mechanical directional valves
ISO 4401 sizes 06, 10, 16 and 25

@ body
@ spool
® mechanical actuator without lever
@ lever
® cam

1] MODEL CoDE

Table E150-13/E

Hand & mechanical operated directional
valves are spool type, three or four way,
two or three position valves, available with
following actuator types:

- mechanical actuator: general purpose
execution for connection to customer
device for the valve's remote operation

- hand-lever

- cam (only for DH and DK).

Valve sizes and max flow:

DH-0 = size 06, flow up to 50 I/min

DK-10 (11) = size 10, flow up to 100 I/min
DK-12 = size 10, flow up to 140 I/min
DP-2 = size 16, flow up to 300 I/min
DP-4 = size 25, flow up to 700 I/min

Max pressure:
350 bar for DH-0, DP-2, DP-4
315 bar for DK-1*

| DH-0 1 3 [/ ¢ |7 A | |~y *
Directional control valve, size: Seal terial
DH-0 - 06 _ea s_m,\?Be;a :
DK-1 = 10 PE = FKM
DP-2 = 16

DP-4 = 25 Series number

Type of actuator: Options:

0 = mechanical, without lever
1 = hand-lever
2 = cam (only for DH-0 and DK-1)

Valve configuration, see sections [ and ]

0
1
2
3
4
5
6
7
8

free, without springs

spring centered, without detent

retun to internal position

return to external position

3 position, with detent

2 external positions, with detent

centre plus external positions, with detent

return to external position from the centre position
return to the centre position from the external position

/A = actuator device mounted on side of port B
Lever position to be specified for DH-00, DH-01
and DK-00, DK-01 with configuration 6, 7, 8, see
section [8] for hydraulic connections:

Nl = in rest position the lever is

O
inclined towards the valve body

/E= in rest position the lever is o
inclined in opposite side —

Only for DK-1:
/Y= external drain

Only for DH-01 hand-lever valves:
/C = short hand - lever and reducend actuation force

Spool type, see section

| 2| RANGE OF VALVE’S MODELS
VALVE TYPE SIZE VALVE CONFIGURATION
0 1 2 3 4 5 6 7 8
DH-00 ° ° ° ° ° ° ° ° °
DH-01 06 ° ° ° ° ° ° ° ° °
DH-02 [ ] ) o
DK-10 ° ° ° ° ° ° ° ° °
DK-11 10 ° ° ° ° ° ° ° ° °
DK-12 ° ° °
DP-20 ° ° ° °
DP-21 16 ° ° ° °
DP-40 ° ° ° °
25
DP-41 ° ° ° °

E150





E CONFIGURATIONS and SPOOLS - for intermediate passages, see tab. E001

DH-00*, DH-01* and DK-10*, DK-11* - mechanical and hand lever actuator

DH-000*
DH-010*

A B

DH-001*
DH-011*

DK-100*
DK-110*

DK-101*
DK-111*

DH-002*
DH-012*

DK-102*
DK-112*

DH-003*
DH-013*

DK-103*
DK-113*

DH-004*
DH-014*

DK-104*
DK-114*

DH-005*
DH-015*

DK-105*
DK-115*

Configurations

DH-006*/E DK-106*/E
DH-016*/E DK-116*/E

DH-000*/A DK-100*/A
DH-010*/A DK-110*/A

A B
PoT

DH-001*/A DK-101*/A
DH-011*/A DK-111*/A

DH-002*/A DK-102*/A
DH-012*/A DK-112*/A

P

DH-003*/A DK-103*/A
DH-013*/A DK-113*/A

A B

Q
12
P T

DH-004*/A DK-104*/A
DH-014*/A DK-114*/A

A B A B
PoT PT

DH-005*/A DK-105*/A
DH-015*/A DK-115*/A

A8 5
2=
PT

A B

Efr]o

1 -
P T

DH-006*/1 DK-106*/1
DH-016*/1 DK-116*/1

A B

DH-007*/E DK-107*/E
DH-017*/E DK-117*/E

A B
Q
PT

DH-007*/1 DK-107*/1
DH-017*1 DK-117*/1

A B

DH-008*/E DK-108*/E
DH-018*/E DK-118*/E

A B
O
AVAV) n
N

DH-008*/1 DK-108*/1
DH-018*/1 DK-118*/1

DH-006*/EA DK-106*/EA
DH-016*/EA DK-116*/EA

A B
P T

DH-006*/IA DK-106*/1A
DH-016*/1A DK-116*/1A

A B
- 1
P T

DH-007*/EA DK-107*/EA
DH-017*/EA DK-117*/EA

A A
>

[ o |
i
I I
B B

-
-
=

=N
=

£l

Al

w
Sw

DH-007*/1A DK-107*/1A
DH-017*/1A DK-117*/1A

A B

Q 5
110 b
PT

DH-008*/EA DK-108*/EA 6
DH-018*/EA DK-118*/EA

-
7.
]
s

AT
avdalis
Al

1) Spool type 2
( )a\%ilablg’c’mly for DH

DH-008*/IA DK-108*/1A 8
DH-018*/IA DK-118*/1A

DP-20*, DP-21*, DP-40*, DP-41* - hand lever actuator

Configurations Spools
DP-201* DP-401* DP-201/A DP-401/A  DP-203* DP-403* DP-203/A DP-403*/A
DP-211* DP-411* DP-211/A DP-411/A  DP-213* DP-413* DP-213YA DP-413*/A | 1 |0 | 5 ‘ ‘ 1 |0 | > |
A B A B A B A B
O Q
SEIEI TR EI = o
o AR+ ALY
PT P T
' ' T4 Ik T
DP-204* DP-404* DP-204/A DP-404/A  DP-205* DP-405* DP-205/A DP-405%/A | 2 |/‘T|T TH T| 3 |>< |H|T H
DP-214* DP-414* DP-214/A DP-414/A  DP-215* DP-415* DP-215/A DP-415%A
A B A B A B A
o . . o o L 3 |« [T
 difol2 o2 Al o2 S A
PT i i P T P T 1 1P

DH-02*, DK-12* - cam actuator

DH-023*
DK-123*

DH-028*
DK-128*

Configurations

DH-023*/A
DK-123*/A

A B A B A B
P P P

DH-028*/A
DK-128*/A

A B A B

DH-027*
DK-127*

P

DH-027*/A
DK-127*/A

T

Spools

Dof2] [r]o]2]
& AIHITY & DT
W R IS
« LnlAl = Llnl A
« DRI 7 LAkl

« LA

(1) Spool type 2 available only for DH

NOTE

- Spools type 0/2, 1/2, 2/2 are only used for valves type DH-023*/2 and DK 123*/2;






|4 MAIN CHARACTERISTICS

Assemby position Any position except for configurtion 7 (without spring) that must be installed with horizontal axis
Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)
Ambient temperature from -30°C to +70°C (standard seals) -20°C to +70°C (/PE seals)
Flow direction As shown in the symbols of tables
P, A, B = 350 bar
DH T =160 bar
. P, A, B =315 bar
Operating pressure DK T = 160 bar
P, A, B, X = 350 bar
DP T = 250 bar for external drain (standard)
Ports Y = 0 bar
DH 50 I/min
. DK-10, DK-11 | 100 I/min
Maximum flow DK-12 140 Vmin
DP-2 300 I/min
DP-4 700 I/min

E SEALS AND HYDRAULIC FLUIDS - For other fluids not included in above table, consult our technical office

Seals, recommended fluid temperature

NBR seals = (standard) -30°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
FKM seals = (/PE option) -20°C + +80°C

Recommended viscosity

15+100 mm?/s - max allowed range 15 + 380 mm?/s

Fluid contamination class

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

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR 1SO 12922
Flame resistant with water NBR HFC

E150






| 6] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

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

Spool type

0,0/1,0/2 C C C C
1,1/1,1/2 A A A A
2,2/2,3, 3/ A A C C

4,5 D D D D A
6,7 A A C A

8 C C B B
DK-*

Flow direction
P—A|P—B|A—>T|B->T|P->T

Spool type

0, 0/1,0/2 A A B B
1,1/1,1/2,6,8 A A D C

3,317 A A C D

4 B B B B E

5 A B C C F
DP-2*

Flow

Spool irection | p alp_B AT |BT|PoT
type

1,8 A A C A -

0 A A C D B

2 A A -

4 B B F G E
DP-4*

Flow

spool rection| p alp B |A-T | B-T |PoT
type

1 A A A C

0 C B C D E

2 A A -

3 A A C E

4 B B F G G

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

DH-*
21 D
B
17.5 / /
14
A
10.5
/ ¢
7 / /
35 —
Z—
0 10 20 30 40 50 60
Flow rate [I/min]
DK-*
18 F
E
15
D
12 Cc
B
9 A
6 /
3 / —
0 25 50 75 100 125 150
Flow rate [I/min]
DP-2*
15
12 F
E
D
’ C
6 B
A
3
=
0 60 120 180 240 300
Flow [I/min]
DP-4*
G
15
yr
12
Cc
9 B
A
6
3
4%
0 140 280 420 560 700

Flow [I/min]





DIMENSIONS OF HAND & MECHANICAL OPERATED VALVES ISO 4401 SIZE 06 [mm]

DH-00** DH-01** 52
6‘@.& 6301
52 215
0 6%, 12
© 0’ ‘ ‘5l2+gw
5H8
| | 2
ufﬂL
0 ~y
8¢ 1% - TE%
2o o i N ol N I — T i
5 - "@EJ L 0 © - 1 mBe | 0 ©
] ] © ~ o i i © ~
215 =| = 21.5 = | =
= = 45 = = 45
47 66 47 47 66 47
160 Mass: 1,2 Kg 160 Mass: 1,6 Kg
DH-01**/C DH-02** 79.85
52 oo
16°30176°30’ 76 '
sle 4|v
™ ﬂ-i/l_?_ m@a: IE
215
= - =
- 54.85 66 11
i T Mass: 1,2 Kg
= . T:@EJRJ , © 131.85
it it 0 Working stroke: 2,5 mm; extra-stroke: 0,5 mm max.
21.5 ==
= = 45 1SO 4401: 2005
47 66 47 Mounting surface: 4401-03-02-0-05 (see table P0O05)
Fastening bolts: 4 socket head screws M5x50 class 12.9
160 Tightening torque = 8 Nm
Diameter of ports A, B, P, T: @ = 7,5 mm (max)
Seals: 4 OR 108

DIMENSIONS OF HAND & MECHANICAL OPERATED VALVES ISO 4401 SIZE 10 [mm]

DK-11**

\\@"T"

69

77030,

DK-10**
69 715
. 12
020 770
W2 "0 52
5H8
: |
g
Yo}
— = ~
o| ] i =i
-8 hy i O —
-0 i e 10
o 1 T 1=
— Bl i 1 8' &:&
o7 = =
= = 65
47 100 47
194 Mass: 2,5 Kg
DK-12**
109 12
4 i i
’6 W N Q)
u e © ‘?’H
*ku{:}j s N e
' o <
5]
27 = =
= = 70
70.9 92.2 10
1731 Mass: 2,5 Kg
Working stroke: 4 mm,; extra-stroke: 0,5 mm max.

;

!

}
LO Yo}
o & =
© @ Ij] T—
g I [ Yo}
© fid T = ~
ik [ — %[ »
27 = =
= = 65
47 100 47
194 Mass: 2,8 Kg

1SO 4401: 2005

Mounting surface: 4401-05-05-0-05 (see table PO05)
(Without X port, Y port optional)

Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm

Diameter of ports A, B, P, T: @ = 11,2 mm (max)

Seals: 5 OR 2050
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DIMENSIONS OF HAND & MECHANICAL OPERATED VALVES ISO 4401 SIZE 16 [mm]

DP-21 on0 260 I1SO 4401: 2005
26 30’ Mounting surface: 4401-07-07-0-05 (see table PO05)
Fastening bolts:
4 socket head screws M10x50 class 12.9, Tightening torque = 70 Nm
2 socket head screws M6x40 class 12.9, Tightening torque = 15 Nm
Diameter of ports A, B, P, T: @ = 20 mm
Diameter of ports X,Y: @ =7 mm
Seals: 4 OR 130, 3 OR 109/70
™
y
%
& ik ’
e ATB W
\jLi J i i 3
36.5
92 144 38
274
Mass: 10 Kg
DP-20
26°30, 26°30
@
‘ —
E I\
[§V]
N L ,
@ HESAR ;
© i : E 3
@ Al : L «
36.5
92 144 38
274 Mass: 9,7 Kg

E DIMENSIONS OF HAND & MECHANICAL OPERATED VALVES ISO 4401 SIZE 25 [mm]

DP-41 1SO 4401: 2005
31° .  371° Mounting surface: 4401-08-08-0-05 (see table PO05)
Fastening bolts:
6 socket head screws M12x50 class 12.9, Tightening torque = 125 Nm
Diameter of ports A, B, P, T: @ = 24 mm
Diameter of ports X,Y: @ = 7 mm
Seals: 4 OR 4112, 3 OR 3056
/¢ Ho o
N 3
,,,,, ToJ- ©
8 T L Bl
i XA ! ﬁ &
@ Vo b | ~
55
100 191 49.5
340.5
Mass: 15,5 Kg
DP-40
31° 31°
@
4 )
N
o] T T i
© @ X A il ﬁ o
| Lo L A
55
100 191 49.5
340.5 Mass: 15,2 Kg
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Table E225-2/E

Hydraulic operated directional valves

ISO 4401 size 06, 10, 16, 25 and 32

=
L

g

L

L]
'..r-'J“IlEHI” Fem

T

Hydraulic operated directional valves are
spool type, three or four way, two or three
position, designed to operate in oil hydrau-
lic systems.

Available with single or double hydraulic
actuator.

Valve sizes and max flow:

DH-0 = size 06, flow up to 50 I/min
DK-1 = size 10, flow up to 160 I/min
DP-1 = size 10, flow up to 160 I/min
DP-2 = size 16, flow up to 300 I/min
DP-4 = size 25, flow up to 700 I/min
DP-6 = size 32, flow up to 1000 I/min

Max pressure:
350 bar for DH-0, DP-1, DP-2, DP-4, DP-6
315 bar for DK-1

@ Main body 2NN

@ Spool A B

® Manual override @ DP-4411/H

@ Hydraulic actuator

(® Adjustable chokes (option /H)
1] MODEL copE
| DH-0 4 1 3 |/ A | *
Directional control valve, Egslgergﬁé%ri"
size: :
DH-0 - 06 PE _ FKM
oK1 BT = HNBR (only
DP-2 = 16 for DP)
DP-4 =25
DP-6 = 32 Series number

Options:

Type of actuator: only for DH-04 and DK-14, see section [4]:
4 = single actuator /A = actuator device mounted on side of port B
5 = double actuator only for DP:

/H = adjustable chokes for controlling the main spool
shifting time (meter-out to the pilot chambers of
the main valve)

/H9= adjustable chokes for controlling the main spool

. . . shifting time (meter-in to the pilot chambers of
Valve configuration, see section [5] the main valve)
0 = free, without springs /R = with check valve on port P (not available for DP-1*)
1 = spring centered, without detent /S = main spool stroke adjustment (not available for DP-1*)
3 = spring offset external position
5 = 2 external positions, with detent (only for DH and DK)
7 = center and external positions Spool type, see section [4]
@ HYDRAULIC CHARACTERISTICS
Valve model DH-0 DK-1 DP-1 DP-2 DP-4 DP-6
Max recommended flow [I/min] 50 160 160 300 700 1000
Max pressure on port P, A, B [bar] 350 315 350
Max pressure on port T (also X, Y for DP)  [bar] see note (1) 250
Minimum pilot pressure [bar] 3 (min) 5 (suggested) 4
Max recommended pressure on piloting line[bar] 70 250

(1) The max pressure on port T has to be not over 50% of pilot pressure
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E MAIN CHARACTERISTICS, SEALS AND FLUIDS - for other fluids not included in below table, consult our technical office

Assembly position / location

installed with their longitudinal axis horizontal

any position except for valves type DH-050, DK-150, DP-*50 (without springs) that must be

Subplate surface finishing

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

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range

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

Seals, recommended fluid temperature

FKM seals (/PE option) = -20°C + +80°C

NBR seals (standard) = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°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 (25 >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 1SO 12922
Flame resistant with water NBR, HNBR HFC
E CONFIGURATIONS and SPOOLS valves type DH-*, DK-*
Configurations Spools Configurations Spools B
Y |1|0|2H1|0|2\|1|0|2\|1|0|2\431 . Lo]e]
1|0 |2
S o NIRRT DAL <[] oAl ] DA | o DAL
A B 41/A only for DH* A B 43/A
b T T b 7T
0 |2 ey W[FTETR] S[TIED LAAIT) AT | w20 WX
e e S D L A i e Oy PR 7 |
E' > 1 012 only for DH only for DH 1 1 spool type 2/2
ly for DH-*
DI i1 1134 21081 217 O B
110 |>h-<--| only for DH i~ ¢
— 0 Js[alB] DA AN «[HTHD | |
only for DH only for DH only for DH
51 A B
L]0 [2 Pyl 4] [ A
I > I
NOTES

- 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 and 58 are also available as 1/1, 4/8, 5/1 and 58/1. They are properly shaped to reduce water-hammer shocks during the swiching.
- spools type 1, 1/2, 3, 8 are available as 1P, 1/2P, 3P, 8P (only for DH-0) to limit valve internal leakages.

5] CONFIGURATIONS and SPOOLS valves type DP-*

Configurations

Spools
D of2] [afofa] [nfofa] [1]o]2]

oDAHIT DAL [T 2LAL L] SLATHIT
(DA SR LA D
LA s s XHIE] ol =[HIT ]
sl s s A sl sl )
sol = DA ol AT ST o) w LALAIT o) so DRI HIT

NOTES (see also section 4,2 for special shaped spools):

- For DP*-1 are available only spools: 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6,

5
- For DP*-6 are available only spools: 0, 1, 1/2, 2, 3, 4, 5, 58

, 6,7
,6,7,8,19,

Configurations

43 A B
~p-{1 ]2

ix

50 A B
]2

X =] T
91

Spools

[1]o]2]
0/2 I_EM
w1

S ir VAN

Special shaped spools

- 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, 58, 6 and 7 are also available as 1/1, 4/8, 5/1, 58/1, 6/1 and 7/1 are properly shaped to reduce water-hammer shocks during the

switching.






6] Q/Ap DIAGRAMS

DH-0 See note and diagrams on table EO10 relating the DH* valve from which DH-0* are derivated
DK-1 See note and diagrams on table E025 relating the DKE valve from which DK-1* are derivated
DP-1 See note and diagrams on table E085 relating the DPH*-1 valve from which DP-1* are derivated
DP-2 See note and diagrams on table E085 relating the DPH*-2 valve from which DP-2* are derivated
DP-4 See note and diagrams on table E085 relating the DPH*-4 valve from which DP-4* are derivated
DP-6 See note and diagrams on table E085 relating the DPH*-6 valve from which DP-6* are derivated

DIMENSIONS OF HYDRAULIC OPERATED VALVES ISO 4401 size 06 and 10 [mm]

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 (see table P005) . B
Fastening bolts: 4 socket head screws M5x50 class 12.9 @ Pilot pressurg port G1/8
Tightening torque = 8 Nm @ Manual override
Diameter of ports A, B, P, T: @ = 7,5 mm (max) . i
Seals: 4 OR 108 Mounting subplates: see tab. E010
DH-04** DH-05**
| = == I | = e |
T H}[H et ﬁ T H}[H Lt T
U= [F) =1 N R =1
H——BUE el o)e a 9 t—ele
Ik = I
215 = = 215
- - 45 = -
59.5 66 1 59.5 66 59.5
136.5 185
1 1 1
215 O 215 215 O
© o0 o O
%R\ - a \‘\\ —————ainsA 5)
© 0 © oo
26.25 26.25 26.25
Mass: 1,2 Kg Mass: 1,6 Kg
1SO 4401: 2005
Mo_untlng surface: 4401-05-05-0-05 (see table P005) @ Pilot pressure port G1/4”
(without X port) W Air bleed
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm Mounting subplates: see tab. E025 (only version /Y)
Diameter of ports A, B, P, T: @ = 11,2 mm (max)
Diameter of port Y: @ = 5 mm Note: Line Y must be always present and no
Seals: 5 OR 2050. 1 OR 108 counter pressure are allowed on this line.
DK-14** DK-15**
1
——f—— =T ——f—
B8 B8
| | | M | | |
il T > |~ IRl
H‘H | b - H‘H b
H | o = H | H o
| ‘\ | ‘ | ™ | ‘ | | ‘ | @
11 11 11 11
- - 10 70 - -
64.5 92.2 64.5 92.2 64.5
166.7 221.2
@ e @ ) %
atos'A } ——stos'A
9, 29, 9, 29,
Mass: 3,4 Kg Mass: 4,2 Kg
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DIMENSIONS OF HYDRAULIC OPERATED VALVES ISO 4401 size 16, 25 and 32 [mm]

DP-1
1SO 4401: 2005 Only for

Mounting surface: 4401-05-05-0-05 option /M ‘
(see table P005) j ¢ ‘ REE
- N (Vs QRTA

Iy [

|

Fastening bolts: rﬁr li} ’F@ /

4 socket head screws M6x40 class 12.9 Tt Ud* N
Tightening torque = 15 Nm . SN

Diameter of ports A, B, P, T: @ = 11 b g
Diameter of ports X,Y: @ =5 mm
Seals: 5 OR 2050, 2 OR 108 .

25

40

151

1=
86

30
m=
n-er
(€]
®

27 3351335

49.77 49.77 35_| 35
30 62,5 62,5 30 70

DP-2 Mass: 7,1 Kg
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 Only for

Tightening torque = 15 Nm option /H I—“‘——L
Diameter of ports A, B, P, T: @ = 20

Diameter of ports X,Y: @ = 7 mm N
Diameter of port L: @ = 5 mm
Seals: 4 OR 130, 2 OR 2043

Stroke adjustment

device for option /S [@]I[
85 max

220
Mass: 10 Kg
DP-4
1SO 4401: 2005
Mounting surface: 4401-08-08-0-05
Fastening bolts:
6 socket head screws M12x60 class 12.9 Onllv for
Tightening torque = 125 Nm option /H
Diameter of ports A, B, P, T: @ = 24 E
Diameter of ports X,Y: @ = 7 mm ﬁ%*ﬁ; P(Pg
Diameter of port L: @ = 5 mm - ol
Seals: 4 OR 4112, 2 OR 3056
— 5
]: L =2
Stroke adjustment N
device for option /S R X A P
.
109 max 49.5 191 49.5
290
Mass: 16,5 Kg

DP-6

1SO 4401: 2005

Mounting surface: 4401-10-09-0-05
(port L optional)

Fastening bolts:

6 socket head screws M20x80 class 12.9 Only for
Tightening torque = 600 Nm option /H
Diameter of ports A, B, P, T: @ = 34 mm
Diameter of ports X,Y: @ = 7 mm
Diameter of port L: @ = 5 mm

Seals: 4 OR 144, 2 OR 3056

2325

Stroke adjustment
device for option /S

132 max

i Mass: 38 Kg
Mounting subplates: see tab. K280
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Pneumatic operated directional valves

ISO 4401 sizes 06, 10, 16, 25 and 32

Table E255-2/E

Pneumatic operated directional valves are
spool type @, three or four way, two or
' I three position, designed to operate in oil
= hydraulic systems.
\lIIEHIW‘D' Available with single or double pneumatic
actuator @ with manual override.
DH-09*
Valve sizes and max flow:
DH-0 = size 06, flow up to 50 I/min
DK-1 = size 10, flow up to 160 I/min
DPH-2 = size 16, flow up to 300 I/min
DPH-4 = size 25, flow up to 700 I/min
DPH-6 = size 32, flow up to 1000 I/min
Max pressure:
350 bar for DH-0, DPH-2, DPH-4, DPH-6
315 bar for DK-1
@ Main body
® Spool
® Manual override DPH-48*
@ Pneumatic actuator
® Pilot valve
1] MODEL copE
| DH-0 8 /A | *
Directional control valve, size: Seals m,\elltBeRriaI, see section BI:
DH-0 = 06 .
DK-1 =10 PE = FKM
DPH-2 = 16
B::'g = gg Series number
Options:

Type of actuator:

8 = single actuator
9 = double actuator

Valve configuration, see sections [4 and [5]
0 = free, without springs

1 = spring centered, without detent

3 = spring offset external position

5 = 2 external positions, with detent

7 = center and external positions

Spool type, see sections [4] and [5]

only for valve with single actuator:
/A = Actuator device mounted on side of port B (for DH and DK).

Actuator device mounted on side of port A of main body (for

DPH)

only for DPH:
/D = internal drain
/E = external pressure
/H = adjustable chokes for controlling the main spool shifting time

(meter-out to the pilot chambers of the main valve)

/H9= adjustable chokes for controlling the main spool shifting time

(meter-in to the pilot chambers of the main valve)

/R = pilot pressure generator on port P at 4 bar
/S = main spool stroke adjustment

| 2| HYDRAULIC CHARACTERISTICS

Recommended oil pressure on piloting line [bar]

Valve model DH-0 DK-1 DPH-2 DPH-4 DPH-6
Max recommended flow [I/min] 50 160 300 700 1000
Max pressure on port P, A, B (also X for DP)  [bar] 350 315 350
Max pressure on port T [bar] 210 250
Max pressure on port L and Y [bar] null pressure

Min=4 Max = 250

The device /R generates an additional pressure drop, in
order to ensure the minimum pilot pressure, for correct
operation of the valves with internal pilot and fitted with
spools type 0, 0/1, 4, 4/8, 5, 58, 09, 90, 94, 49. The device
/R has to be fitted when the pressure drop in the valve,
verified on flow versus pressure diagrams, is lower than
the minimum pilot pressure value.

Recommended pneumatic pressure (1) [bar]

Min =2

Max = 12

(1) filtered and lubricated air
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E MAIN CHARACTERISTICS, SEALS AND FLUIDS - for other fluids not included in below table, consult our technical office

Any position for all valves except for type -*90 (without springs) that must be installed with horizontal

Assembly position / location axis if operated by impulses.

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;

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

Seals, recommended fluid temperature FKM seals (/PE option) = -20°C = +80°C

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 (B25 >75 recommended)
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR SO 12922
Flame resistant with water NBR HFC

[ 4] CONFIGURATIONS and SPOOLS of valves type DH-*, DK-*
Configurations Spools Configurations Spools

™ lof2] [r]of2] [1]of2] [1]of2]s

81|7|10 Iy|12 II[
R 512 4 v D R ™ 4 2110
il
[t

ol2be | T R (T R MR

87 A8 90 A_ B )
o B T e D == s 7
A 87/A _ only for DH only for DH _ . S R
fole” W WSE S ST i | 25
b only for DH a T o
s ey il R0 R VA VA R fwibY
< L ; only for DH only for DH only for DH
] 4fr 2 A
NOTES

- 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 and 58 are also available as 1/1, 4/8, 5/1 and 58/1. They are properly shaped to reduce water-hammer shocks during the swiching.
- spools type 1, 1/2, 3, 8 are available as 1P, 1/2P, 3P, 8P (only for DH-0) to limit valve internal leakages.

@ CONFIGURATIONS and SPOOLS of valves type DPH-*

[Tol2] [io]2] [iTolz] [ioT2] (o [2]

ool | EETD (K (I (XTI o szl | DXIEET
(ool | (A (XTI (XS0 RED | e (X

elofz}, | BHE BEEREE| 5 m, 70T

e | [HET XEIE) (BT S | -

o e B S e
--1>7|1 0]2 |1<}-- NOTE

a b For DPH-6 are available only spools: 0, 1, 1/2, 2, 3, 4, 5, 58, 6, 7, 8, 19, 91

Special shaped spools
- 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, 58, 6 and 7 are also available as 1/1, 4/8, 5/1, 58/1, 6/1 and 7/1 are properly shaped to reduce water-hammer shocks during the switching.





| 6] a/ap DIAGRAMS

DH-0 See note and diagrams on table E010 relating the DH* valve from which DH-0* are derivated
DK-1 See note and diagrams on table E025 relating the DKE valve from which DK-1* are derivated
DPH-2 See note and diagrams on table E085 relating the DPH*-2 valve from which DP-2* are derivated
DPH-4 | See note and diagrams on table E085 relating the DPH*-4 valve from which DP-4* are derivated
DPH-6 | See note and diagrams on table E085 relating the DPH*-6 valve from which DP-6* are derivated

INSTALLATION DIMENSIONS of VALVES type DH and DK [mm]

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05
Fastening bolts: 4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Diameter of ports A, B, P, T: @ = 7,5 mm (max)
Seals: 4 OR 108
DH-08** DH-09**
| = | = —— |
A T m |
W 1 | 2 FH | N m@e |
3‘3 holam™ 3‘3 i
215 =_l.= 215
= = 45 - -
59.5 66 1 59.5 66 59.5
1365 185
@ @ @
15 @15 @15
& o® ©® 00
Qm S— A k% Y §Q
©® 0 © 09
26.25 26 25 2625
Mass: 1,2 Kg Mass: 1,6 Kg
CD Pilot pressure port G1/8”
Mounting subplates: see tab. E010 @ Manual override
1SO 4401: 2005
Mounting surface: 4401-05-04-0-05
Fastening bolts: 4 socket head screws M6x40 class 12.9
Tightening torque = 15 Nm
Diameter of ports A, B, P, T: @ = 11,2 mm (max)
Seals: 5 OR 2050
DK-18** DK-19**
1
T T = T T = B T T = T T
BRI R
ot [ — ot [
o K & IN K o
Rils it Tl Rils
i | m ™ o < i | i o
11 11 m 11 11 m
h i i d hth h A
= = 10 70 = =
645 92.2 645 92.2 64.5
166.7 2212
® o ® o %
atos'A E} ———atos'A
e )
Q. 20, Q. 29,
Mass: 3,4 Kg Mass: 4,2 Kg
@ Pilot pressure port G1/4”
Mounting subplates: see tab. E025 @ Air bleed
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INSTALLATION DIMENSIONS of VALVES type DP [mm]

DPH-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
Diameter of ports X,Y: @ = 7 mm

Seals: 4 OR 130, 2 OR 2043

Stroke adjustment
device for option /S

)

85 max

DPH-4
1SO 4401: 2005
Mounting surface: 4401-08-08-0-05

Fastening bolts:

6 socket head screws M12x60 class 12.9
Tightening torque = 125 Nm

Diameter of ports A, B, P, T. @ = 24
Diameter of ports X,Y: @ = 7 mm

Seals: 4 OR 4112, 2 OR 3056

Stroke adjustment
device for option /S

109 max

- ! e Only for option /H
L Ll B"—

\ 220

- T, Only for option /H
J:f“

DPH-6

1SO 4401: 2005
Mounting surface: 4401-10-09-0-05

Fastening bolts:

6 socket head screws M20x80 class 12.9
Tightening torque = 600 Nm

Diameter of ports A, B, P, T: @ = 34 mm
Diameter of ports X,Y: @ = 7 mm

Seals: 4 OR 144, 2 OR 3056

Stroke adjustment
device for option /S

X A
[
49.5 191 49.5
290
[l
oo
— N - Only f t H
mJH{: iliim nly for option /
©

[ i
E Elh

132 max 60

275 60

395

Mass: 11,5 Kg

49

40
215

126

Mass: 18 Kg

[©)

<

o

<
Yo}
©
[%e)
[sV)

[Te)

~

©

Mass: 39,5 Kg
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at@g A www.atos.com Table TE010-2/E

Components with special seals

for extreme temperature range or fire resistant fluids

Standard and special components equip-
ped with specific seals for applications at
high / low temperatures or with aviation
hydraulic fluids.

e option /PE for high temperature
e options /BT and /BBT for low temperature

e option /EP for fire resistant aviation
hydraulic fluids

See sections [1] to [ for technical charac-
teristics, availability and model codes of
the different options.

® special seals DHAX4-0711/M 24DC/BBT

Stainless steel spring for version /BT and /BBT

m COMPONENTS FOR HIGH TEMPERATURE, option /PE

Standard components with /PE option are equipped with FKM seals suitable for applications at high temperatures.

The suggested fluid temperature range is -20°C to +80°C

Fluids compatibility: the option /PE is compatible with mineral oils HLP and flame resistant fluids without water type HFDU, HFDR
Available models: all components included in Atos KT Master catalogue - see the tech. table relevant to the specific component

E COMPONENTS FOR LOW TEMPERATURE, option /BT

Standard components with /BT option can be stored and operated with ambient / fluid temperature down to -40°C (max temperature +60°C if not
otherwise specified in the specific component’s tech table). They are equipped with specific stainless steel springs and HNBR seals.

Fluids compatibility: the option /BT is compatible with mineral oils HLP and flame resistant fluids with water type HFC

Available models: selected range of components included in Atos KT Master catalogue - see the tech. table relevant to the specific component

The following components cannot be supplied with /BT option or its feasibility must be evaluated. Please consult our technical office.

- pumps = section A of KT catalogue - feasibility to be evaluated

- cylinders = section B of KT catalogue - feasibility to be evaluated

- explosion proof valves - UL standard - tab. E125 of KT catalogue - available only for DHA/UL and DPHA/UL, on request for other UL valves

- proportional valves with integral electronics (with exception of new TEB, TES, LEB, LES versions) - section F of KT catalogue - feasibility to
be evaluated

- hand lever and cam operated valves = tab. E150 of KT catalogue - feasibility to be evaluated

- DH and DK hydraulic and pneumatic operated valves tab. E225 and 255 of KT catalogue - feasibility to be evaluated

E COMPONENTS FOR VERY LOW TEMPERATURE, /BBT

Stainless steel components with /BBT option can be stored and operated with ambient / fluid temperature down to -60°C (max temperature
+60°C if not otherwise specified in the specific component’s catalogue). They are equipped with seals made by Fluorosilicon rubber per MIL-R
-25988B

Fluids compatibility: the option /BBT is compatible with mineral oils HLP and Jet fuels

Available models: stainless steel valves X series included in tech table E135.

3.1 MODEL CODE

*kk ‘ /BBT

Valve model code as per KT tech table E135 /BBT = for ambient temperature down to -60°C

TEO10





E COMPONENTS FOR FIRE RESISTANT FLUIDS, 000400 /EP

The components with /EP option are suitable for operation with phosphate esters based hydraulic fluids, like Skydrol and Exxon Hy Set. They are made
from the relevant standard versions, but using EthYlene-Propylene seals suitable to resist to corrosive fluids, normally used in Aircraft equipments and
test benches.

Fluid temperature range: -20°C to +80°C

Fluids compatibility: the compatibility of /EP seals with Skydrol and Exxon fluids has been well proved for following types:

-Skydrol LD4
-Skydrol 500B4
-Hyjet IV

-Hyjet V

For other Skydrol fluids consult our technical office.

Available models: the availability must be evaluated case by case depending to the component type and to the ordered quantity

4.1 MODEL CODE

000400 o [EP

Special execution: 000400 Valve model code as per KT catalogue /EP =for phosphate ester fluids (Skydrol)
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Table TE015-2/E

Solenoid directional valves with low power consumption
Direct operated, ISO 4401 size 06

Ce

=

=

DHO-0611/8W-X24DC
DHO-0711/8W-X24DC (dotted line)

E MODEL CODE OF SPOOL TYPE DIRECTIONAL VALVES

On-off directional valves derived from stan-
dard versions and equipped with low power
consumption solenoids. They permits a con-
siderable energy saving and they can be
directly operated from the output stage of the
machine control system (PLC 1/O modules)

Two models are available:

- DHE, 15W power, spool type, max opera-
ting limits 40 I/min, 210 bar

- DHO, 8W power, spool type, max opera-
ting limits 50 I/min, 250 bar

For DHE the coils can be easily replaced
without tools. The coils are fully encapsula-

ted according to temperature class H.

Applicatons
Machine tools, marine system

Surface mounting I1SO 4401 size 06

| DHO - 0 (61| [ 1|/ 8w |/| A |- X | |24DC| ** "
Directional control valves Seals material
ISO 4401 size 06 - =NBR
DHE-0 = for DC supply PE =FKM
DHO-0 = for DC supply with
improved performances Series number

Valve configuration, see table
61 = single solenoid, center plus external Voltage code

position, spring centered 24DC = 24VpC
63 = single solenoid, 2 external positions,

spring offset
67 = sing_lt_a soIenc_)id, center plus external X = without connector

position, spring offset . See note 1 at section [é] for available connectors, to be
71 = double solenoid, 3 positions, spring ordered separately

centered
Other configurations are available on request
Spool type, see table [2] Options

A = Solenoid mounted at side of port B (only for single solenoid valves).

Solenoid power 15W = for DHE 8W = for DHO In standard versions, solenoid is mounted at side of port A.

(2| CONFIGURATIONS and SPOOLS

Configurations Spools

[lof2] [ifof2] [a]of2] [1]o]2]

DB AL AT s oA < H]X]

e DA LA DX A=

Configurations Spools

[1]o]2]
oa AL12[T

o D D i i D

61 A B
110
A B 61/A
012
NV T b
67 A B
7102
a T
A B 67/A
110
[0 o
7 A 8
waliE sw
a b

63 A B
12
a T ——
A B 63A 1/2‘_;1:@
w1 |2 I
T b

/LI
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@ MAIN CHARACTERISTICS OF DHE /15W AND DHO /8W DIRECTIONAL VALVES

Assembly position / location Any position

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

Ambient temperature from -20°C to +70°C

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 4401 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (B25 = 75 recommended)
Fluid temperature -20°C +60°C (standard seals) -20°C +80°C (/PE seals)

Flow direction As shown in the symbols of tables

Operating pressure
Ports P,A,B: 350 bar;

DHE, DHO Port T: 210 bar

Rated flow See diagrams Q/Ap at section

Maximum flow 40 I/min for DHE; 50 I/min for DHO; see operating limits at section [6]
3.1 Coils characteristics

Insulation class H (180°C) Due to the occuring surface temperatures of the solenoid coils, the European standards

EN ISO 13732-1 and EN ISO 4413 must be taken into account

Connector protection degree DIN 43650 IP 65

Relative duty factor 100%

Supply voltage tolerance + 10%

E NOTES
1

Type of electric/electronic connector DIN 43650, to be ordered separately

666 =standard connector IP-65, suitable for direct connection to electric supply source.
667 =as 666, but with built-in signal led.

2 Spools
- spools type 0/2, 1/2 and 2/2 are only used for two position valves: single solenoid valves, type DH*-063*/2

5] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

Flow direction DHE E DHO E
P—A|P—>B|A—>T|B—T|P—T 12 14
Spool type D
0,01,6,7,8 AlA|A|lA]lB T D 5
@ (]
= 9 = 105 c
0/2,1,1/2,2,3 B B B B :.- c 21.- B
4,5 D|{D|C|]C|D ] bS]
e 6 e 7 A
3 3
2/2 E E é B é
Based on fluid viscosity of 43 mm?s at 40°C. § 3 A g 35
5 3 '
> / > /
OZ‘/ 0
0 10 20 30 40 0 15 30 45 60
Flow rate [I/min] Flow rate [I/min]
| 6| OPERATING LIMITS
The diagrams have been obtained with DHE DHO
warm solenoids and power supply at lowest 250 300
value (Vrom - 10%). The curves refer to A A
application with symmetrical flow through the 200 < < v
valve (i.e. P=A and B—T). In case of _ 240 \Y
asymmetric flow the operating limits must be 8 \ Q E \ i
reduced. © 150 o 180 B\
2 C 3
g D \\ g ¢ I
5 100 2 120
2 [}
2 9]
DHE, DHO = \ = D
A =Spools 0, 1,1/2, 8 50 60
B = Spools 0/2, 3,6, 7
C = Spools 4, 5, 58, 16, 17
D = Spools 2/2 0 0
0 8 16 24 32 40 0 12 24 36 48 60

Flow rate [I/min] Flow rate [I/min]






DIMENSIONS [mm]

1SO 4401: 2005

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

DHE: 4 socket head screws M5x30 class 12.9

$5.5

DHO: 4 socket head screws M5x50 class 12.9
Tightening torque = 8 Nm
Seals: 4 OR 108 s P
Ports P,A,B,T: @ = 7.5 mm (max). . A/ B 0
g NN =
Overall dimensions refer to valves with connectors type 666 0 T
215 ©
30.2
405
DHE-06
Option /WP EE 8
ﬁ =i
® 14
| L) Q] k/y
435 =
73 69 7.7 45
7 Mass: 1,75 kg
Tx
DHO-06

P = PRESSURE PORT

A, B=

USE PORT

T =TANKPORT
For the max pressures on ports, see section

DHE-07

Mass: 2 kg

———]
o
LA < Bl - LA < Bl
——— “‘ il " ——— “‘ N c—
U Ll Ll \‘ | Ll H
21.5 90.5 66 90.5
905 66 "
ﬁ}x Mass: 1,9 kg Mass: 2,6 kg
MOUNTING SUBPLATES
@ Counterbore
Model Ports location G;\\_SB!:;,??s [mm] I\EI: s]s
A-B-P-T 9
BA-202 Ports A, B, P, T underneath; 3/8" - 1,2
BA-204 Ports P, T underneath; ports A, B on lateral side 3/8" 25,5 1,8
BA-302 Ports A, B, P, T underneath 1/2" 30 1,8

The subplates are supplied with 4 fastening bolts M5x50. Also available are multi-station subplates and modular subplates.

03/13

For further details see table K280.
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Modular plates with calibrated holes code SET-050268

ISO 4401 size 06

050268/

1| MODEL CODE

| SET-050268 | / | A% B*, P%, T* B
Seals material
- =NBR
PE = FKM

Modular plates with
calibrated holes,
supplied with 4 OR-108 *

A, B, P, T = port identification
= hole dimension, see section

| 2| DIMENSIONS AND AVAILABLE HOLES

Table TE020-0/E

Modular plates with calibrated holes on
ports A, B, P, T, for assembling under
NG6 valves.

Up to 283 different calibrated holes are
available from 0,4 mm to 5,0 mm, with
several ports combination according the
application requirements.

Application

To limit the flow to pilot valves or to actua-
tors, instead of using PLUG or other type
of restrictors.

The modular plates are supplied with 4
OR-108.

EXAMPLE OF MODEL CODE
SET-050268/A04, B0O, T15

A port with 0,4 mm hole

B port without hole

T port with 1,5 mm hole

P port with standard 7 mm hole

Note: in the code omit the port identification if the
relevant hole is standard @ 7 mm

Code o hole [mm]
A, B,P, T

/04 0.4
/05 0.5
/06 0.6
/07 0.7
/08 0.8
/09 0.9
/*10 1
/12 1.25
/15 1.5
/17 1.75
/20 2
/22 2.25
/25 2.5
27 2.75
/*30 3
/32 3.25
/*35 3.5
/*387 3.75
/40 4
/42 4.25
/*45 4.5
/47 4.75
/50 5

™
m
I ]
40.5 1
30.2
215
255 127
LN
o~
T o
QL ‘ d It
0 ; g A
ol 8l € 8 o van WIS R
I (S N
s> P
65

ISO 4401: 2005
Mounting surface: ISO 4401-03-02-0-05

03/13
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Solenoid directional valves pmax 420 bar

direct operated, ISO 4401 size 06 and size 10

DHEP-07*-**DC

DKEP-06*-**AC

E MODEL CODE

Table TE030-0/E

DHEP; DKEP

Spool type, direct operated solenoid
valves with max pressure up to 420 bar
for heavy duty applications.

They are equipped with threaded
solenoids certified according the North
American standard cUus

Single and double solenoid valves are
available in two or three position
configurations and with a wide range of
interchangeable spools (@, see section 2.

Solenoids (@ are made by:

e wet type screwed tube, different for
AC and DC power supply, with
integrated manual override pin c

e interchangeable coils, specific for AC
or DC power supply, easily
replaceable without tools - see section
5 for available voltages

Standard coils protection IP65 (once
correctly assembled with relevant
electric connectors).

The valve body @ is made by high
strength cast iron.

Mounting surface ISO 4401 size 06 and 10
Max flow up to 80 and 150 I/min
Max pressure: 420 bar

| DHEP - 0

63 | |12 | /A X | [24DC]

*% ‘

I*

Directional control valves

DHEP-0 = Size 06
DKEP-1 = Size 10

Valve configuration, see table 2

61 = single solenoid, center plus external position,
spring centered

63 = single solenoid, 2 external positions, spring offset

67 = single solenoid, center plus external position,

spring offset

71 = double solenoid, 3 positions, spring centered
75= double solenoid, 2 external positions, with detent

- =NBR
PE =FKM
BT =HNBR

Seals material, see sect. [3], [4;

Series number

Voltage code, see section [6]

Spool type, see table [2].

Options, see note 1 at section

00-AC = AC solenoids without coils
00-DC = DC solenoids without coils
X = without connector
See note 2 at section [5 for available connectors, to be ordered separately
Coils with special connectors, see section
XJ = AMP Junior Timer connector

XK= Deutsch connector
XS = Lead Wire connection

(2| CONFIGURATIONS and SPOOLS

o Aol =] sl AT s AR E] «=[n

A_B 67/A only for DHEP
W lore | W ITSTE] «[XIE] XA [ ITHE
71 A B only for DHEP only for DHEP only for DHEP
cTo [2 1A Fellaf i A

only for configuration 71

Configurations Spools Configurations Spools
[ fof2] [afo2] [1]of2] [1]o]2] [1]o]2]
61 A B 63 A8 -
ol | XTI R A (DER | e e | W[
ot DY SHHRDG DOE D | ety | =00
° * ITI
. LAEI »[EH ] AHEN B [, 0 o AL
67 ,7_| 0 2 only for DHEP only for DHEP H 1 2
a a T b

TEO30





E MAIN CHARACTERISTICS OF DHE* DIRECTIONAL VALVES

Assembly position / location Any position
Subplate surface finishing Roughness index Ra 0,4 - flatness ratio 0,01/100 (ISO 1101)
MTTFd values according to EN ISO 13849 300 years, for further details see technical table PO0O7
from -30°C to +70°C (standard seals)
Ambient temperature -20°C to +70°C (/PE seals)
-40°C to +60°C (/BT seals)
Flow direction As shown in the symbols of section [2]

Ports P,A,B: 420 bar;

Operating pressure . .
Port T 210 bar for DC version; 160 bar for AC version

Rated flow See diagrams Q/Ap at section [8],
Maximum flow DHEP 80 I/min, DKEP 150 I/min, see operating limits at section [9],

3.1 Coils characteristics

H (180°C) for DC coils F (155°C) for AC coils

Insulation class Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO 13732-1
and EN ISO 4413 must be taken into account

Protection degree to DIN EN 60529 IP 65 (with connectors 666, 667, 669 or E-SD correctly assembled)

Relative duty factor 100%

Supply voltage and frequency See electric feature

Supply voltage tolerance + 10%

Certification cURus North American Standard

[4] SEALS AND HYDRAULIC FLUID

NBR seals = -20°C + +60°C, with HFC hydraulic fluids = -20°C + +50°C
Seals, recommended temperature fluid FKM seals = -20°C + +80°C
HNBR seals = -40°C + +60°C, with HFC hydraulic fluids = -40°C + +50°C
Recommended viscosity 20+100 mm?/s - max allowed range 15 + 380 mm?/s
Fluid contamination class ISO 4406 class 20/18/15 NAS 1638 class 9, in line filters of 10 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 1SO 12922
Flame resistant with water NBR, HNBR HFC
Note: For other fluids not included in above table, consult our technical office
5| NOTES FOR DHEP AND DKEP
1 Options
A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap.

A The manual override operation can be possible only if the pressure at T port is lower than 50 bar.

WPD/HE-DC = (only for DHEP-DC) manual override with detent, to be ordered separately, see tab. K150
WPD/KE-DC = (only for DKEP-DC) manual override with detent, to be ordered separately, see tab. K150

2 Type of electric/electronic connector DIN 43650, to be ordered separately
666  =standard connector IP-65, suitable for direct connection to electric supply source.
667 =as 666, but with built-in signal led.
669  =with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A).
E-SD = (only for DHEP) electronic connector which eliminates electric disturbances when solenoid valves are de-energized.

3 Spools for DHEP
- 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 and 58 are also available as 1/1, 4/8, 5/1 and 58/1. They are properly shaped to reduce water-hammer shocks during the
swiching.
- spools type 1, 1/2, 3, 8 are available as 1P, 1/2P, 3P, 8P to limit valve internal leakages.
- Other types of spools can be supplied on request.

Spools for DKEP

- 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 is also available as 1/1, properly shaped to reduce the water-hammer shocks during the switching.

- spool type 1/9 has closed center in rest position but it avoids the pressurization of A and B ports due to the internal leakages.
- other types of spools can be supplied on request.





| 6| ELECTRIC FEATURES

(1) In case of 60 Hz voltage fre-
quency the performances are
reduced by 10+15% and the

power consumption is 80 VA

for DHEP and 90 VA for DKEP.

(2) Average values based on tests

performed at nominal hydraulic

condition and ambient/coil
temperature of 20°C.

(3) When solenoid is energized,
the inrush current is approx 3

times the holding current.

Inrush current values corre-
spond to a power consumption

of about 280 VA for DHEP and

320 VA for DKEP.

External supply T Power |
h ype of . Code of spare coll
nom,:ﬂg%tage Voltage code connector COﬂSL(J;r;pUOﬂ DHEP DKEP
12DC 12DC COE-12DC CAE-12DC
14 DC 14DC COE-14DC CAE-14DC
24 DC 24DC COE-24DC CAE-24DC
30 W (DHEP)
28 DC 28DC COE-28DC CAE-28DC
36 W (DKEP)
110DC 110DC 666 COE-110DC CAE-110DC
125 DC 125 DC or COE-125DC
220 DC 220 DC 667 COE-220DC CAE-220DC
110/50/60 AC 110/50/60 AC COE-110/50/60AC (1) CAE-110/50/60AC (1)
230/50/60 AC 230/50/60 AC 58 VA (DHEP) | COE-230/50/60AC (1) CAE-230/50/60AC (1)
85 VA (DKEP
115/60 AC 115/60 AC (é) ) COE-115/60AC CAE-115/60AC
230/60 AC 230/60 AC COE-230/60AC CAE-230/60AC
110/50/60 AC 110 RC COE-110DC CAE-110DC
30 W (DHEP)
230/50/60 AC 220 RC COE-220DC CAE-220DC
669
110/50/60 AC 110DC COE-110DC CAE-110DC
36 W (DKEP
230/50/60 AC 220 DC ( ) COE-220DC CAE-220DC

COIL WITH SPECIAL CONNECTORS only for voltage supply 12, 14, 24, 28 Vbc

COIL COE for DHEP

AMP Junior timer connector
5
~|
©

245 54,5

(M
"

Options -XJ, coil type COEJ
AMP Junior Timer connector
Protection degree IP67

Deutsch connector DT-04-2P

Options -XK, coil type COEK

Deutsch connector, DT-04-2P male
Protection degree IP67

Lead Wire connection

ah 8
L

245 54,5

Options -XS, coil type COES
Lead Wire connection
Cable lenght = 180 mm

COIL CAE for DKEP

AMP Junior timer connector

L

89

(0
L

2 65 72,25

Options -XJ Coil type CAEJ
AMP Junior Timer connector
Protection degree IP67

Deutsch connector DT-04-2P

olo %
o)
©
=3

265 72,25

Options -XK Coil type CAEK

Deutsch connector
DT-04-2P male
Protection degree IP67

Lead Wire connection

oo
-

86,5

()
L

@ 65 72,25

Options -XS Coil type CAES

Lead Wire connection
Cable lenght = 180 mm

Note: for the electric characteristics refer to standard coils features - see section [é]
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Q/AP DIAGRAMS based on mineral oil SO VG 46 at 50°C

Flow direction DHEP
P—A|P—B|A-T|B—T|P-T % G F E
Spool type /
0,001 Alalclc|o - 20 D
©
1,11 D|C|C |C = / / c
g 16
3,31 D|D|A|A 2 / / / B
o
4,4/8,5,5/1, 58, 58/1 g 0 A
09, 90, 91, 93, 94 F Fle e E 3
1%
1/2,0/2 D|D|D|D s 8
6,7 D|D|D|D % /
8 3 o %
2 D | D
2/2 F F 0 5 30 45 60 75 90

Flow rate [I/min]

| 9| OPERATING LIMITS based on mineral il ISO VG 46 at 50°C

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vrom - 10%). The curves refer to application with symmetrical
flow through the valve (i.e. P=A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating
limits must be reduced.

DHEP - AC DHEP - DC DHEP
450 450
Spool type
A Curve

375 \ 375 \ B AC
K p I\c \E A £ c N A 1,1/2,8 0,0/1,1,1/2,3,8
2300 £300
o ® D
5 > B 0, 0/1,0/2, 1/1 0/2,11,6,7
g 2 £22 3/1,4,4/8,5,51,19
o E Q 3 Ty Iy ) i
1 . N ¢ 8.3 13958,90,91,93,94
- - 4,4/8,5,51,6,7, 19,

D | 3958091939 2.2/2
75 75
E 2,2/2 -
0 15 30 45 60 75 90 0 15 30 45 60 75 90
Flow rate [I/min] Flow rate [I/min]

SWITCHING TIMES (average values in msec)

Valve Switch-on | Switch-off | Switch-on Switch-off Test conditions:

AC AC oe oe - 36 l/min; 150 bar
DHEP 10-25 20 - 40 30 - 50 15- 25 - nominal voltage

- 2 bar of counter pressure on port T
- mineral oil: ISO VG 46 at 50°C.

The elasticity of the hydraulic circuit and the variations of the hydraulic
characteristics and temperature affect the response time.

11| SWITCHING FREQUENCY

AC DC
Valve (cycles/h) (cycles/h)

DHEP + 666/667 7200 15000






12] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

Flow direction
P—A|P-B|A—>T|B—T|P-T|B—A
Spool type
0, 0/1,0/2, 2/2 A A B B
1,1/1,1/3,6,8 A A D C
3,31,7 A A C D
4 B B B B
5 A B C C G
1/2 B C C B
2/7 D F
5/7 B A E
19 A D C H

Valve pressure drop Ap [bar]
©

DKEP

>W OO0 MM ®

—

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

25

50 75 100
Flow rate [I/min]

125

150

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vrom - 10%). The curves refer to application with symmetrical flow
through the valve (i.e. P=A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the switching times the operating limits

must be reduced.

DKEP - AC DKEP - DC DKEP
450 450
\ \ \ Curve Spool type
375 V\ \Y | S M AC bcC
375
. M _ 0,0/1,1,1/1, 3,
g 200 Y ™ 5 200 N M 0,57, 113 | 37,12 0/2. 8
@ v N @ N S 2/7,4,5,19 1/3,5/7,6,7
2 — 2
g 225 ~_| § 225 ] Y 1,1/2,0/2 4,5,2/7
s ~_ Y s ™ v 6,7,8,2/2 2/2
2 150 s 2 150 L
2 —s = T 0,1/1,3,3/1 19
75 75 U R 4,5
4 - 0/1,1/1, 31
0 25 50 75 100 125 150 0 25 50 75 100 125 150
Flow rate [I/min] Flow rate [I/min]
SWITCHING TIMES (average values in msec)
Valve Switch-on | Switch-on | Switch-off | Switch-off Test conditions:
AC oe AC pc - 50 Ifmin; 150 bar
DKEP + 666/667 40 60 25 35 - nominal supply voltage
- 2 bar of back pressure on port T
- mineral oil ISO VG 46 at 50°C
The elasticity of the hydraulic circuit and the
variations of the hydraulic characteristics
and temperature affect the response time.
15| SWITCHING FREQUENCY
AC DC
Valve (cycles/h) (cycles/h)
DKEP + 666/667 7200 15000
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INSTALLATION DIMENSIONS [mm]

I1SO 4401: 2005
Mounting surface: 4401-03-02-0-05

P =PRESSURE PORT

Fastening bolts: 4 socket head screws:

EL
259

M5x30 class 12.9

15.5

A, B = USE PORT
T =TANKPORT

3175

Tightening torque = 8 Nm -
Seals: 4 OR 108
Ports P,AB,T: @ = 7.5 mm (max)

DHEP-06(DC)

Option /WP

285

47

235

11T
22

4
| 7
E

73 69 7.7

sZis

4

Option /WP

Mass: 1,75 kg
Tx

2315

—
1

_ |

LL1)
22
L
@
47

0.75

valve surface

DHEP-07(DC)

73 69 73

Mass: 2 kg

DHEP-07(AC)

Tightening torque = 15 Nm

445 46 215
68.7 69 77 75 68.7 69 68.7
145.4 2064
ﬁx Mass: 1,6 kg Mass: 1.9 kg
1SO 4401: 2005 07 P = PRESSURE PORT
Mounting surface according to 4401-05-05-0-05 | Twl — #, B= 'LIJEEHSS(F;E{T
(F";'St{'e%‘l’;g port, Y port optional) . ;] AT 3@/5_/@\\5 Y = DRAIN PORT (only for option /Y)
: ] D '
4 socket head screws M6x40 class 12.9 74%} For the max pressures on ports, see section

Seals: 5 OR 2050 and 1 OR 108 valve surface
Ports P,AB,T: @ =11.56mm (max)
Ports Y: @ =5 mm

DKEP-16*-DC

i =H] Option /WP

\I\ @" ‘533 TM,& - ﬁm
He | T [

27 49

11

30

Mass: 4,2 kg

DKEP-16*-AC

Option /WP

1]

30
T

485

Mass: 3,6 kg

DKEP-17*-DC

73

105.5

-
290

922

Mass: 5,7 kg

DKEP-17*-AC

éf(\ -4

73

110

Mass: 4,3 kg

Overall dimensions refer to valves with connectors type 666

06/14
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Table TE050-0/E

Solenoid directional valves type SDHLS8

direct operated, ISO 4401 size 06, low leakage, compact execution

Ce

@ valve body -

@ Spool

Spool type, two or three position direct
operated solenoid valves size 06 in low
leakage and compact execution with
reduced solenoids dimensions, ideal for
hydraulic systems assisted by
accumulators.

They are equipped with spool diameter
8mm accurately coupled to the body
granting very low internal leakages, see
section

Solenoids are made by:

SDHL8-0631/2-*-AC o wet type screwed tube (@), different for

S
©
Il

@ Solenoid tube
@ solenoid coll 5
@ Manual override pin

@ Electric connector (DIN43650)
to be ordered separately

A B
SDHL8-0711-*-DC

AC and DC power supply, with
integrated manual override pin &

e interchangeable coils @), specific for
AC or DC power supply, easily
replaceable without tools - see section
[6] for available voltages

4

Coils protection IP65

3 Mounting surface: ISO 4401 size 06
Max flow: 30 I/min
Max pressure: 350 bar

1] MODEL CoDE

| SDHL8 - 0 4

1 | P

- X 24 DC ** I

Directional control valves size 06
low leakage, compact execution

Valve configuration, see section

63 = single solenoid, 2 external positions, spring offset

71 = double solenoid, 3 positions, spring centered

75 = double solenoid, 2 external positions, with detent

Spool type, see section [2].

Options: A, WP, see section

Seals material,

see section [l
- =NBR
PE = FKM

Series number

Voltage code, see section [6]

X = without connector
See section [7] for available connectors, to be ordered separately

@ CONFIGURATIONS and SPOOLS (representation according to ISO 1219-1)

710

A B A B
a P T b a P T b

631/2
A B
a P T

711

631/2/A
A B
PT b

751/2
A B
a P Tb

TE050





| 3| MAIN CHARACTERISTICS

Assembly position / location

Any position

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

Flow direction

As shown in the symbols of table 2]

Operating pressure

Ports P,A,B: 350 bar;
Port T 210 bar for DC version; 160 bar for AC version

Maximum flow

30 I/min, see Q/Ap diagram at section [8] and operating limits at section [9

3.1 Coils characteristics

Insulation class

H (180°C) for DC coils F (155°C) for AC coils
Due to the occuring surface temperatures of the solenoid coils, the European standards EN ISO
13732-1 and EN ISO 4413 must be taken into account

Protection degree to DIN EN 60529

IP 65 (with connectors 666, 667 correctly assembled)

Relative duty factor 100%
Supply voltage and frequency See electric feature [é]
Supply voltage tolerance + 10%

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

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

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 (B10 >75 recommended)

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR 1SO 12922
Flame resistant with water NBR HFC
|5 | oPTIONS
Options
A = Solenoid mounted at side of port B (only for single solenoid valves). In standard versions, solenoid is mounted at side of port A.
WP = prolonged manual override protected by rubber cap.

& The manual override operation can be possible only if the pressure at T port is lower than 50 bar

| 6| ELECTRIC FEATURES

Extelmal supply Voltage Type PovverA Code of spare coil
nominal voltage consumption
o code of connector SDHL
+10% &
12DC 12DC COL-12DC
14DC 14DC 666 oW COL-14DC
24 DC 24 DC COL-24DC
or
28 DC 28 DC 667 COL-28DC
110/50 AC (1) 110/50/60 AC 58 VA COL-110/50/60AC
230/50 AC (1) 230/50/60 AC 3) COL-230/50/60AC

(1) Coil can be supplied also with 60 Hz of voltage frequency: in this case the performances are reduced by 10 +15% and the power
consumption is 52 VA.

(2) Average values based on tests preformed at nominal hydraulic condition and ambient/coil temperature of 20°C.

(3) When solenoid is energized, the inrush current is approx 3 times the holding current.

ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately)

666 = standard connector IP-65, suitable for direct connection to electric supply source.
667 = as 666, but with built-in signal led.

666, 667 (for AC or DC supply) CONNECTOR WIRING
666, 667
28.5 27 1 = Positve @
2 = Negative ©
9 @ = Coil ground
o/ [l ® |5 50
5 = SUPPLY VOLTAGES
=) = 666 67
24 AC or DC
All 110 AC or DC
voltages 220 AC or DC






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

Flow direction A-T
P—A|P-B|A—>T |B->T|P->T|B->T
Spool type centericenter
0 A A A A E
1 C C B B
1/2 D B D B
3 C C A A E

| 9| OPERATING LIMITS based on mineral il ISO VG 46 at 50°C

24
21
18
15
12

Valve pressure drop Ap [bar]

> W OO0

/

L —

5 10

15 20

Flow rate [I/min]

25

30

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vrom - 10%). The curves refer to application with
symmetrical flow through the valve (i.e. P>A and B—T). In case of asymmetric flow and if the valves have the devices for controlling the swit-
ching times the operating limits must be reduced.

Curve | DC version, spool type
A 1,3
B 0, 1/2

Curve | AC version, spool type
A 1,1/2
B 0,3

INTERNAL LEAKAGES based on mineral oil at viscosity 15 cSt

Spool type center P—A |P—B
pos. |B—T|A->T
0 c|c
1 c |8 | B
12 A A
3 cC | B | B

U

U

360

300

240

180

120

Inlet pressure [bar]

60

360

w
o
o

n
=
o

Inlet pressure [bar]
N @
o o

(o]
o

20
18
16
14
12
10

Internal leakage [cm?3/min]

N o~ O

A
B~ |
5 10 15 20 25 30
Flow rate [l/min]
A
B
5 10 15 20 25 30
Flow rate [I/min]
(o]
B
A
//
50 100 150 200 250 300 350

Pressure [bar]

TE050





@ SWITCHING TIMES (average values in msec)
Test conditions: - 20 I/min; 150 bar
- nominal voltage
- 2 bar of counter pressure on port T
- mineral oil: ISO VG 46 at 50°C
The elasticity of the hydraulic circuit and the variations of the hydraulic
characteristics and temperature affect the response time.

Switch-on
AC

Switch-off
AC

Switch-on
DC

Switch-off
DC

10-25

20-40

30-50

15-25

13| DIMENSIONS [mm]

12| SWITCHING FREQUENCY

AC
(cycles/h)

DC
(cycles/h)

7200

15000

I1SO 4401: 2005

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

o

IS]
(&)

5

Fastening bolts: 4 socket head screws:
M5x30 class 12.9

>
)
TN

D)
)
N7

31
25.9
Vzai

-

Tightening torque = 8 Nm
Seals: 4 OR 108 w127
Ports P,A,B,T: @ = 7.5 mm (max) |21.5]
30.2

40.5

5.5
1

1

SDHL8-06(DC)

]

.

55 69 7.7

RN
* )

Mass: 1,3 kg

SDHL8-06(AC)

9
:E:j
jSuBw]
| 22|
7S
€
47

65 69 7.7 45
141,7

Mass: 1,2 kg

Option /WP
(AC version)

| E— !

Option /WP
DC version)

@ Standard manual override PIN

0.75] 31.75

]

= PRESSURE PORT

A, B = USE PORT

T

= TANK PORT

SDHL8-07(DC)

SDHL8-07(AC)

Mass: 1,6 kg

oo

65 69

65

m The manual override operation can be possible only if the pressure at T ports is lower than 50 bar

Mass: 1,4 kg

Overall dimensions refer to valves with connector 666

PLUG-IN RESTRICTOR (o be ordered separately)

The use of plug-in restrictors in valve’s ports P or A or B may be necessary is case of particular conditions

as long flexible hoses or the presence of accumulators which could cause at the valve switching instanta-

neous high flow peaks over the max valve’s operating limits.

PLUG H R

Ordering code:

08, 10, 12, 15 calibrated orifice diameter in tenths of mm

Example PLUG-H-12 = orifice diameter 1,2 mm
Other orifice dimensions are available on request

01/17

PLUG H-**







FOS A weceen

Din electric connectors with M12 interface

DIN 43650 standard coil connection and M12 user interface

@ DIN 43650 interface
@ M12 - 5 pin user interface

@ Signal led
@ Fixing screw

667/M12

E MODEL CODE

\ 667

M12

Connector with coil electrical interface
according to DIN43650 and built in signal
led and suppressor diode

5 pin connector for electrical interface to
the end user side

E ELECTRIC CHARACTERISTICS

Table TE080-1

Electric connectors with standard DIN
43650 solenoid interface and M12, 5 pin
interface to the user side.

The connector includes integral signal led
and suppressor diode.

Applications

Connector with M12 interface are particu-
larly used in industrial sectors like machi-
ne tools and automotive.

03/13

Connector model 667/M12
Normal voltage V] 24DC
Max current [A] 4
Protection degree IP65
[3] ELECTRIC CONNECTIONS (4] DIMENSIONS
667/M12 667/M12
= T =
o ‘ N
~= m R n —
x
o
=
7% 30

TE080





