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ActpaxaHb (8512)99-46-04
bapHayn (3852)73-04-60
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KasaHb (843)206-01-48
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Kanyra (4842)92-23-67
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Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Kocrtpoma (4942)77-07-48
KpacHopap (861 )203-40-90
KpacHoApck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jinneuk (4742)52-20-81

Poccusa (495)268-04-70

MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
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HabepexHble YenHbl (8552)20-53-41
HwxHuii HoBropop (831)429-08-12

HoBoky3Heuk (3843)20-46-81
Honabpbck (3496)41-32-12
HoBocnbupck (383)227-86-73
Omck (3812)21-46-40

Open (4862)44-53-42
OpeHb6ypr (3532)37-68-04
Mensa (8412)22-31-16
MeTpo3aBopck (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

KasaxcraH (772)734-952-31

PocroB-Ha-[loHy (863)308-18-15

PAa3aHb (4912)46-61-64
Camapa (846)206-03-16
CapaHck (8342)22-96-24

CaHkT-lMeTep6ypr (812)309-46-40

CaparoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdepononb (3652)67-13-56
CmoneHck (4812)29-41-54
Coun (862)225-72-31
CraBpononb (8652)20-65-13
CbiKTbIBKap (8212)25-95-17
Tam6oB (4752)50-40-97
CypryT (3462)77-98-35

Teepb (4822)63-31-35

Kupruswmsa (996)312-96-26-47
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TonbarTn (8482)63-91-07
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbAHOBCK (8422)24-23-59
YnaH-Yg3 (3012)59-97-51
Yéa (347)229-48-12
Xa6apoBckK (4212)92-98-04
Yeb6okcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosey (8202)49-02-64
Yura (3022)38-34-83
AkyTck (4112)23-90-97
fipocnaBnb (4852)69-52-93
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ON-OFF VALVES

Size Qmoax [I/min] Table Pag
DIRECTIONAL VALVES

solenoid operated

direct, spool type, subplate, AC or DC solenoids,

DHL . 06 60 EO18 545
compact execution

DHI direct, spool type, subplate, AC or DC solenoids 06 60 EO10 551

DHE direct, spool type, subplate, AC or DC solenoids, high flow 06 80 EO15 555

DKE direct, spool type, subplate, AC or DC solenoids 10 150 EO25 559

DPHI, DPHE piloted, spool type, subplate, AC or DC solenoids 10 + 32 160 + 1000 EO85 563

leak free, solenoid operated

DLEH, DLEHM, direct, poppet type, subplate, AC or DC solenoids 06
CART LEH, CART LEHM direct, poppet type, screw-in cartridge, AC or DC solenoids M20

12+ 30 EO45 571

iloted, poppet type, screw-in cartridge,
JO-DL P PoppEt tup K UNF 3/4” +1516” 40 + 300 E105 575
DC solenoids

mechanical, hydraulic, pneumatic operated

DH, DK, DP Mechanical hand lever or cam operated, spool type, subplate 06 + 25 50 +700 E150 579
DH, DK, DP Hydraulic spool type, subplate 06 + 32 50+1000 E225 585
DH, DK, DP Pneumatic spool type, subplate 06 + 32 50+1000 E255 589
PRESSURE VALVES

CART M, CART ARE relief, direct, screw-in cartridge G1/2”+M35 2,5+150 CO10 593
ARE relief, direct, in line Gl/4”+G1/2” 40+100  CO20 599
ARAM relief, piloted, in line, optional AC or DC solenoids G3/4” + G1/4” 350 + 500 C045 603
AGAM relief, piloted, subplate, optional AC or DC solenoids 10 + 32 200 + 600 CO66 609
REM relief, piloted, flanged, optional AC or DC solenoids  SAE 3/4” +1V4” 200 + 600 C073 615
AGIR reducing, piloted, subplate 10 + 32 160 + 400

AGIS sequence, piloted, subplate 10 + 32 200 + 600 CO070 621
AGIU unloading, piloted, subplate, optional AC or DC solenoids 10 + 32 100 + 300

FLOW VALVES

Qv pressure compensated, 2 way, subplate 06 24 C210 627

AQFR throttle, in line G3/8”+11/a” 30+ 250 C280 629




Size Qmoax [I/min] Table Pag

CHECK VALVES
DB, DR direct, screw-in cartridge G1/4” + G1/2 95 C400 631
ADR direct, in line G1/4” =+ G1V/4” 500 C406 633
ADRL piloted, in line G3/8”+GlV/4” 300
C450 635
AGRL piloted, subplate 10 + 32 160 + 500
SAFETY VALVES
directionals, machine directive 2006/42/EC
DHI/FV, DHE/FV, DKE/FV )
direct, spool type, subplate, AC or DC solenoids 06 +10 60 + 150 EYO10 639
DHI/F1, DHE/FI, DKE/FI
HF/FV direct, spool type, modular, AC or DC solenoids 06 60 EYO50 649
iloted, poppet type,
JO-DL/FV P PoPPEt TP UNF 3/4” +15/16” 40 + 300 EY105 653
leak free screw-in cartridge, DC solenoids
DPHI/FV, DPHE/FV piloted, spool type, subplate, AC or DC solenoids 10 = 25 160 + 700 EYO30 657
iloted, poppet type, ISO cartridge,
LIFI, LIDA/FV, LIDAS/FV P poppettup ¢ 16 + 50 120 +1800 EY120 667
optional AC or DC solenoids
pressure relief, PED 2014/68/UE
ART M/PED
¢ / direct, screw-in cartridge G1/2” + M35 2,5 +150 CYO10 675
CART ARE/PED
ARE/PED direct, in line G3/8” +G1/2” 60 +100 CY020 679
ARAM/PED piloted, in line, optional AC or DC solenoids G3/4” + G1/4” 350 + 500 CY0O45 683
AGAM/PED piloted, subplate, optional AC or DC solenoids 10 + 32 200 + 600 CYO66 689
MODULAR VALVES
directionals
HF direct, spool type, modular, AC or DC solenoids 06 60 DO50 695
pressure
HMP, HM, KM relief, direct or piloted, poppet type 06 +10 35+120 D120 699
HS, KS sequence, direct or piloted, spool type 06 +10 40 + 80 D130 703
HG, KG, JPG reducing, direct or piloted, spool type, 3 or 2 way 06 + 25 50 + 300 D140 705
HC, KC, JPC compensator, direct or piloted, spool type, 2 way 06 +16 50 + 200 D150 709
flow
DHQ direct, pressure compensated, by-pass solenoid valve 06 36 D170 VAl
HQ, KQ, JPQ throttle, reverse free flow 06 + 25 80 + 300 D160 713
check
HR, KR, JPR direct or piloted 06 + 25 60 + 300 D180 717

NEXT }}}



Size  Qmoax [I/min] Table Pag
ISO CARTRIDGES
SCLI 2 way, slip-in 16 +100 270 + 9000 HO03 721
directionals
LIDEW, LIDBH functional covers, optional AC or DC solenoids 16 + 100 270 + 9000 HO30 725
LIDAS, LIDASH 2 way, active piloting, optional AC or DC solenoids 16 + 50 240 +2100 HO50 731
pressure
LIMM relief, functional covers, optional AC or DC solenoids 16 + 80 180 + 4900
LIRA reducing, functional covers 16 +40 140 +750 HO10 735
LIC compensator, functional covers 16 + 80 180 + 4900
flow
LIDD functional covers, throttle with stroke limiter 16 +63 270 +4000 HO20 741
check
LIDA normally closed, functional covers 16 +100 270 + 9000
LIDO normally open, functional covers 16 + 50 160 +1800
LIDB normally closed, functional covers, shuttle valve 16 +63 270 + 4000 HO40 745
LIDR normally closed, functional covers, check valve 16 + 63 270 + 4000




®
C t ) A Table E018-0/E

Solenoid directional valves type DHL

direct, spool type, compact execution

Spool type, 4/3, 4/2, 3/2 way version.
Wet type solenoids made by:
c € @ @ @ N G ) e screwed tube @), different for AC and
\ DC power supply
E=] E= ¢ interchangeable coils @), specific for
= = AC or DC power supply, easily
replaceable without tools - see section
[é] for available voltages
5 5 The valve body (D is 3 chamber type
made by shell-moulding casting with wide
® Valve body internal passages ensuring low pressure
@ spool A B drops.
@ Solenoid tube
@ solenoid coil Mounting surface: 1SO 4401 size 06
® Manual e o DHL-071*-DC Max flow: 60 I/min
anuaf overriae pin Max pressure: 350 bar
@ Electric connector (DIN43650)
to be ordered separately
1] MODEL cCobE
| DHL - 0 61 1]//A]-] x || 24DC * *
Seals material,
Solenoid directional valves size 06 see section [14]:
Voltage code, Series -  =NBR
see section [6] number PE =FKM
Valve configuration, see section
61 = single solenoid, center plus external position, spring centered 00-AC = AC solenoids without coils
63 = single solenoid, 2 external positions, spring offset 00-DC = DC solenoids without coils
67 = single solenoid, center plus external position, spring offset X = without connector
70 = double solenoid, 2 external positions, without springs See section [i2] for available connectors, to be ordered separately
71 = double solenoid, 3 positions, spring centered Coils with special connectors, see section
75 = double solenoid, 2 external positions, with detent XK = Deutsch connector
Spool type, see section Options, see section

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

el [elz] [elz] [felz] [1]o]z] [1]o]2]
“ W o[XHIY AT KT 2T P 2 | ael XTI
T DT e X . IHIHIX\WMIHX\ e T
(e 2w | TR <XIE (K ST " | L7
i jo by RTEI) RTATE wTTE [ XIHE | 2

o oy el TIEDD BT «EED R | Py

Note: Spool type 6/7 is available only for configuration 61, not available for version /A
Spool type 3/1 has restricted oil passages in central position, from user ports to tank.
Spools type 1/1 and 4/8 are properly shaped to reduce water-hammer shocks during the swiching.
Spools type 1P, 3P, 8P and 1/2P reduced the valve internal leakages

E018 ON-OFF VALVES 545



3| GENERAL CHARACTERISTICS

Assembly position Any position

Subplate surface finishing to ISO 4401 Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100
MTTFd valves according to EN ISO 13849 | 150 years, see technical table PO07

Ambient temperature range Standard = -30°C + +70°C /PE option = -20°C + +70°C

Storage temperature range Standard = -30°C + +80°C /PE option = -20°C + +80°C

Body: zinc coating with black passivation Coil: zinc nickel coating (DC version)

Surface protection o : )
P plastic incapsulation (AC version)

Corrosion resistance Salt spray test (EN ISO 9227) > 200 h
CE to Low Voltage Directive 2014/35/EU
Compliance RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

| 4| HYDRAULIC CHARACTERISTICS

Ports P,A,B: 350 bar;

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

Max flow 60 I/min, see Q/Ap diagram at section [&] and operating limits at section [9]

| 5| ELECTRICAL 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 correctly assembled)

Relative duty factor 100%

Supply voltage and frequency See section [6]

Supply voltage tolerance + 10%

6| coIL VOLTAGE

External supply nominal voltage Voltage Type conF;ﬁm%rtion Code of spare coil
+ 10% code of connector ©) DHL
12DC 12DC COL-12DC
14 DC 14DC COL-14DC
24 DC 24DC COL-24DC
28 DC 28 DC 2 COL-28DC
110 DC 110 DC 666 COL-110DC

220 DC 220 DC 6%r7 COL-220DC
110/50 AC (1) 110/50/60 AC COL-110/50/60AC
115/60 AC 115/60 AC 58VA COL-115/60AC
230/50 AC (1) 230/50/60 AC ) COL-230/50/60AC
230/60 AC 230/60 AC COL-230/60AC
110/50 AC - 120/60 AC 110DC COL-110DC
230/50 AC - 230/60 AC 220 DC 009 2o COL-220DC

(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.

(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 150 VA.

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.

MV, MO = auxiliary hand lever positioned vertically (MV) or horizontally (MO). For available configuration and dimensions see section
WP = prolonged manual override protected by rubber cap.

WPD/HL = manual override override with detent, to be ordered separatelly, see section

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



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 Al Al clcl|oD 38
1, 1P, 1/1 c|lcl|c =
3,3P, 3/1 D| D| A| A &
4,4/8,5 FIF|lGag|cl|E]| 3
0/2, 1/2, 1/2P Db/ D|D|D >
6,7,16,17 D D| D| D g
8, 8P Al Al E|E o
2, 6/7 D| D S
2/2 F| F

19, 91 E|E|[ D] D

39,93 F| F|l ag| a

| 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.

Curve DC version, spool type:

A 0,0/2,1/2,1/2P, 8, 8P —
)

B 1, 1P, 11 ®
5
o0

c 3,3P,3/1,6,7 3
a

D 4,4/8,16,17, 5,19, 39, 58, 91, 93 %

E 2,2/2,6/7

Curve AC version, spool type:

A 0, 0/2,1/2, 1/2P, 8, 8P .
@
Q

B 1, 1P, 11 E
5
[92]

c 3,3P,3/1,6,7 3
a

D 4,16, 17, 4/8, 5, 19, 39, 58, 91, 93 %

E 2,2/2,6/7

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.

Valve Switch-on | Switch-off | Switch-on Switch-off
AC AC DC DC
DHL 10-25 20 -40 30-50 15-25
11 SWITCHING FREQUENCY
AC DC
Vaive (cycles/h) (cycles/h)
DHL + 666/667 7200 15000

24
21
18
15
12

350
300

250

200

150

100

50

350
300

250

200

150

100

50

E018

G F

E

D

c

B

—— A

e —
10 20 30 40 50 60

Flow rate [I/min]

Flow rate [I/min]

ON-OFF VALVES

DHL - DC
\ PN B A
\ E \D c T
NN
N A\
10 20 30 40 50 60
Flow rate [I/min]
DHL - AC
NI
N e
— .
D
10 20 30 40 50 60

547



@ ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately, see tech table K500)

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

667 = as 666, but with built-in signal led. Available for power supply voltage 24 AC or DC, 110 AC or DC, 220 AC or DC
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

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

oo

Deutsch connector DT-04-2P

—_

SnsA g
< ™
ﬂ\ [Ye) M~
| COLK-240C 0 al
W 240G 29W 0
45 36.5

Options -XK

Coil type COLK, Deutsch connector DT-04-2P male

Protection degree IP67

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

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

Seals, reccomended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

ISO 12922
Flame resistant with water NBR HFC

15| PLUG-IN RESTRICTOR (1o 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 instantaneous high flow peaks over the max valve’s operating limits.

| PLUG-H | - |

*% A

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

Short calibrated orifice

FASTENING BOLTS AND SEALS

PLUG-H-**

Fastening bolts

Seals

4 socket head screws M5x30 class 12.9
Tightening torque = 8 Nm

4 OR 108;

Diameter of ports A, B, P, T: @ 7,5 mm (max)




DIMENSIONS [mm]

1SO 4401: 2005 Valve’s bottom view

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

25.5
P = PRESSURE PORT N [/Rpﬁ
A, B = USE PORT _ AN e
Mass (Kg) T = TANK PORT ® § @ & ;,
DC AC D)
ol _ ! o
DHL-06 13 1,2 20 1p7 S
DHL-07 16 14
215
30.2
405
DHL-06 (DC) DHL-06*/A (DC)
{ah)
%

L1
82
[T1T]

g

. il
B L—r i

|
|
@ T e ] -5 T [
e ‘ al N l 1| (4] |
Ll Ll
LQQ == 215
55 69 7.7 45 7.7 69
131.7 131.7
DHL-07 (DC)
i‘i i
N N
(:)7, ] i IR . [ ,4(:)
@7
Ll Ll
55 69 55
179
DHL-06 (AC) DHL-06*/A (AC)
=
4 Nm — o= . — e
\‘\ - N~ N \‘
N e H - H ] N %
O R @ - Hme @ o
@ B, :‘&l &l:u ‘\ %-
| 11 111 1l
65 69 7.7 45 7.7 69 65
1417 141,7
DHL-07 (AC)

® Standard manual override PIN

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

DC Solenoids AC Solenoid

=
=

Not available
for AC version

STD
execution

option / WP
77
WPD/HL
to be ordered
separately F---
95 min

55

104 max
[c9) [c9)
Yo} el e
option / MV
Mass: 55 55
+0,88 kg
110 120
_..8 8| .-
option / MO
Mass: S
+ 0,88 kg 55 55
110 120
136 136
RELATED DOCUMENTATION
E001 Basics for solenoid directional valves P005 Mounting surfaces for electrohydraulic valves
K150 Handweels for hydraulic controls E900 Operating and maintenance information

K280 Single and modular subplates
K800 Electric and electronic connectors

01/20
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Table E010-21/E

Solenoid directional valves type DHI

direct, spool type

C € connector @ O o
(I

connector ® a ®

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

DHI-063*/WP without tools - see section 5 for available
voltages

Standard coils protection IP65, optional

connector coils with IP67 AMP Junior Timer, XK

Deutsch or Lead Wire connections.

= = Wide range of interchangeable spools (D,

see section

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
DHI-071* Max pressure: 350 bar

1] MODEL CoDE

| DHI - 0 61

-[ x | [2apC o

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

Spool type, see section

Seals material,
see section [l
-  =NBR
PE = FKM
Series number BT = HNBR

Voltage code, 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 Spools

Configurations Spools

A B

1o lof2] [rfof2] [1]of2] [1]o]2]

A B

'\/VOZ

oty | [EHID (RIS I D | oA

o | J[LEDS SHIEDY SO DT | 4 -

67 ,7_|0 5

LA ol o el A H e ol T |, L,

A8 67/A

LTS T wf I (X <L | v

A o [2 0 Wl ETH] w [T w[AEAT <[] | A ]2

77 0 6/7 I/f ; 1/9 IllEi'V‘ (1): spool type 6/7 available
2 M /1lT /X only for configuration 61,
a

not available for version /A

Note: see also section [4], note 3, for special shaped spools
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@ 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 = -30°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature

Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +80°C

Surface protection

Body: zinc coating with black passivation Coil: plastic incapsulation

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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 [6]

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
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 [i1].

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

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

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

E ELECTRIC FEATURES

External supply Voltage T Power Code of spare coil
! ype of . Colour of
nominal voltage oy come Ser cons%g;ptlon ol 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 33 W 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 AC 24/50/60 AC COI-24/50/60AC /80 (1) pink
48/50 AC ;
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
120/60 AG 110RC oo 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, 0/1 C C C C
0/2,1,1/1,1/2 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
1/9, 39, 93 D D D D

DHI
21

B
=175
2,
. /
20114
5 A
2105
8 / c
s 7
[0)
>
§35 //
0 é/
0 10 20 30 40 60

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 (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, 3, 3/1

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 \! -
5 AN
=240 \?\
S ~__
2 180 ¢
HENBNG
% 120 AN

60

0 10 20 30 40

Flow rate [I/min]

60

The elasticity of the hydraulic circuit and the variations of the hydrau-

Valve Switch-on | Switch-on| Switch-off| ~ Test conditions:
AC DC
666 - 36 I/min; 150 bar
DHI + 667 30 45 20 - nominal voltage
— - 2 bar of counter pressure on port T
DHI + 669 45 80 - mineral oil: ISO VG 46 at 50°C.
DHI + E-SD 30 45 50
lic characteristics and temperature affect the response time.
| 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 \/DC

AMP Junior timer connector

26

Options -XJ

Coil type COUJ,
AMP Junior Timer connector

Protection degree IP67

Deutsch connector DT-04-2P

Options -XK

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

Protection degree IP67

Lead Wire connection

50.7
60.7

Options -XS

Coil type COUS,
Lead Wire connection

Cable lenght = 180 mm

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

EO10
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11) DIMENSIONS [mm]

1SO 4401: 2005 25.5
Mounting surface: 4401-03-02-0-05 P
Fastening bolts: o AN 0 P = PRESSURE PORT
4 socket head screws M5x50 class 12.9 “l9 D& b A, B = USE PORT
Tightening torque = 8 Nm o] T 5 T = TANK PORT
Seals: 4 OR 108 9| 35| 107 '5
Ports P,AB,T: @ = 7.5 mm (max). 215
30.2 View from X
40.5
OPTION /WP DHI-06 DHI-07
0
[ee}
N
E=3 F o
()
o T ﬁ\ © ~
s I &J% N
35 1
45
59 66 11
136
ZL}X Mass: 1,3 kg Mass: 1,6 kg
@ Standard manual override PIN
A 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)

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 instantaneous high flow peaks over the max valve’s operating limits.

*% A

‘ ‘ o **

| PLUG-H

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

Short calibrated orifice PLUG-H-**

@ ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately, see tech table K500)

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

667 = as 666, but with built-in signal led. Available for power supply voltage 24 AC or DC, 110 AC or DC, 220 AC or DC
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

MOUNTING SUBPLATES

Model Ports location G:i!::r_rts ° Cofl;:]rbore '\EI;:]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.

01/20
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Solenoid directional valves type

DHE

direct, spool type, high flow

DHE-061*/WP-X *AC

Table E015-6/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:

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 [ for
available voltages

Standard coils protection IP65 optional

coils with IP67 AMP Junior Timer or lead

wire connections.

Wide range of interchangeable spools @),

= = see section [2.

B — The valve body ® is 3 chamber type
made by shell-moulding casting with wide
internal passages.

4
Mounting surface: 1ISO 4401 size 06
Max flow: 80 I/min
A B DHE-071*-X *DC Max pressure: 350 bar
1| MODEL CODE
| DHE - 0 61 1 ]//A - x | |24DC » / *

Directional control valves size 06

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

71 = double solenoid, 3 positions, spring centered

75 = double solenoid, 2 external positions, with detent

Seals material,
see section BI:

- =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)

1 lof2] [rfof2] [r]of2] [1]o]2]

o DAHI ] LA [T o] 2l Al [T XA

Configurations

AL AL sl LA oAt LA 4T
s o) sl 1T o] el Al ol T

o AL ] sl T sl A ] s = A
o a1t el AT o) ol AL AT 8] s al 2]

(1): spool type 6/7 available
only for configuration 61,

Configurations Spools
61 A B
110
a T
A8 61/A
W 012
b
67 A
0|2
'\NA1 8 5 I_WGWA
n A 8
o2 47N W

not available for version /A

(2): not available for configuration 75

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

E015
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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
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 PO0O7
Ambient temperature Standard = -30°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Storage temperature Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +80°C
Surface protection Body: zinc coating with black passivation Coil: zinc nickel coating (DC version)
plastic incapsulation (AC version)

Corrosion resistance Salt spray test (EN ISO 9227) > 200 h

CE to Low Voltage Directive 2014/35/EU
Compliance RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

NBR seals (standard) = -20°C + +80°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
Max fluid contamination level 1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog
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

Ports P,A,B: 350 bar;

Operating pressure 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 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, 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.

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

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

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, 1/2, 3, 8 are available as 1P, 1/2P, 3P, 8P 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.

E ELECTRIC FEATURES

External supply Voltage Tvoe of connector Power Code of spare coil
nominal voltage + 10% code P consumption (2) DHE
12DC 12DC COE-12DC
14 DC 14 DC COE-14DC
24DC 24 DC COE-24DC
28 DC 28 DC E-28D!
48 DC 48 DC oW ot e
666 COE-48DC
110 DC 110 DC o COE-110DC
125 DC -
17808 125 DC 667 COE-125DC
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 0W 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

P—A | P-B | A>T

B—-T

P—T

0,01

1,11

3,31

4,4/8,5,5/1,49, 58, 58/1, 94

1/2,0/2

6,7,16, 17

8

mo|lo|l®|>» 0|0

m oOjlo|Oo|>| 0|0

2

2/2

09, 19, 90, 91

1/9, 39, 93

M| m|M|{O|>»|O0|0|M|O|0|>»
M| m|M|{O|>»|0|0|M|O|0O|>

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.

Spo
Curve AC

ol 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

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

C 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

4,4/8,5,5/1, 16, 17,

D 19, 39, 58, 58/1, 09, 2,2/2
90, 91,93, 94
E 2,2/2 -

SWITCHING TIMES (average values in msec)
Test conditions: - 36 I/min; 150 bar

- nom

inal voltage

360

Inlet pressure [bar]

- 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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75 90

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.

installed in the solenoid anchor.

FoL*

Valve Switch-on Switch-off Switch-on Switch-off
AC AC DC DC
DHE 10 - 25 20-40 30-50 15-25
DHE-*/LL1 — — 60 60
DHE-*/L2 — — 80 80
DHE-*/L3 — — 150 150
SWITCHING FREQUENCY
AC DC
Valve (cycles/ih) | (cycles/h)
DHE + 666/667 7200 15000

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

L1=2g1,1mm
L2 =209 mm
L3 =207 mm

Options L1, L2, L3 control the switching time in both moving
directions of the valve spool by means of calibrated restrictors

AMP Junior timer connector

34.5

e

(N5
-/
45.3 50.7
‘ Options -XJ

Coil type COEJ
AMP Junior Timer connector
Protection degree IP67

Deutsch connector DT-04-2P

50.7

Options -XK

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

Protection degree IP67

Lead Wire connection

i
N

55.3

50.7

Options -XS

Coil type COES

Lead Wire connection
Cable lenght = 180 mm

| &
B

34.5

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

E015
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12| DIMENSIONS [mm]

ISO 4401: 2005 25.5
Mounting surface: 4401-03-02-0-05 P
Fastening bolts: 4 socket head screws: P 775@ 78 2 P = PRESSURE PORT
M5x30 class 12.9 & S8 b A, B = USE PORT
Tightening torque = 8 Nm S‘ — ! 0 T =TANKPORT
Seals: 4 OR 108 —1ol127 o
Ports P,AB,T: @ = 7.5 mm (max) |21.9]
30.2 View from X
40.5
DHE-06(DC) DHE-07(DC)
Option /WP

N2
28.5

- « T ;
—_ [ 0 (B |
0 A Zf/ﬂﬁx o} It |
3 O ) @7y ey
Q ‘ » (\IJ ~ (®)
UL :E N =7

44 == 69

69 7.7 45 215

149.7
Mass: 1,5 kg Mass: 2 kg
DHE-06(AC) DHE-07(AC)
Option /WP @ i
(Y

o =| — +
ol R R R |
— B Yo} (BN |
2 B 1 ~ H T
@L 5B @% < @
Ll Ll L

43.5 . = = 69 69

69 69 7.7 45 207

145,7
Mass: 1,4 kg Mass: 1,8 kg

@ Standard manual override PIN

A 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

13| PLUG-IN RESTRICTOR (to 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 instantaneous high flow peaks over the max valve’s operating limits.

| PLUG-H ERE A e

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

Short calibrated orifice

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. Available for power supply voltage 24 AC or DC, 110 AC or DC, 220 AC or DC
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

15| MOUNTING SUBPLATES

Model Ports location G:_SB!’P?EIES 0 COEJ;:\‘:]I-bore '\EI:;]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 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 DKE

direct, spool type

Cce

DKE-161*/WP-X *AC (3 cHAMBERS BODY)

DKE-17*-X *DC (s cHAMBERS BODY)

e O

BLEED SCREW

A B

® () BLEED SCREW
— J=—

m

I

A B

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 (2 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 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: 1ISO 4401 size 10

Max flow: 150 I/min

Max pressure: 350 bar

| DKE - 1

61 1

24 DC * / *

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 [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

61 A B
110
a T
A_ B 61/A
012
M/ T b
67 A B
7192
A B 67/A
110
W10 o
71 A B

Spools

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

DAHI AL T4 DX ALlal XA

ISRARAS A A =

R D o ML T B L

s [ITHD ~[HE

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

o i | DL
ﬂ W
H |
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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
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 = -30°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C

Storage temperature

Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +80°C

Surface protection

Body: zinc coating with black passivation Coil: zinc nickel coating (DC version)
plastic incapsulation (AC version)

Corrosion resistance

Salt spray test (EN ISO 9227) > 200 h

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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 210 bar for DC version (250 bar with option /Y); 160 bar for AC version

Rated flow

See diagrams Q/Ap at section [6]

Maximum flow

150 I/min, see operating limits at section

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 DIN EN 60529

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].
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 Accessories

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

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.
- 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 call
+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 onI
tests performed at nomina
28 bC 28 DC 36 W CAE-28DC hydraulic condition and
110 DC 110 DC 666 CAE-110DC gg@%‘em/m" temperature of
125 DC 125 DC or CAE-125 DC @) ’
3) When solenoid is energized,
220 DC 220DC 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 6w CAE-110DC
230/50/60 AC 220 DC CAE-220DC



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

Flow rate [l/min]
OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C

. Flow DKE
direction |p_, o |p_.g|A—T|BT P—T|B>A — 18 H G
Spool type 5 E
= E
0,01,02,22|A|A|B|B 2 15 .
1,1/1,6,8 A|lA|D]|C 8 12 c
3,31,7 A|lA|C|D © B
JCR) A
4 B B B B F 2
5,58 A|lB|C|C|G § 6 /
Q
1/2 B|C|C|B g , /
19, 91 FIF|G|aG H 5
1/9, 39, 93 FIF|G|G 0
0 25 50 75 100 125 150

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.

DKE - AC DKE - DC DKE - DC / options L7, L8
360 360 360
\ \ E D\ C B A
— 300 A — 300 — 300
& ~— & \ & w z
2 E B 2 2,
o 240 o 240 o 240
5 ~—¢ 5 5
2 180 N b 2 180 g 180
5 120 5 120 g 120
< = <
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 01 0,0M1,1,11,3,3/1,1/2,0/2,8

B 4,5,19, 91 6,7

(o] 0, 1/1, 3, 3/1 19, 91

D 1,1/2,0/2 4,5

E 6,7,8,2/2 2/2

) - 4,5

z - 0/1, 1/1, 3/1

SWITCHING TIMES (average values in msec)

Test conditions:

- 50 I/min; 150 bar

- 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.

Valve Switch-on | Switch-on | Switch-off | Switch-off
AC DC AC DC
DKE + 666 /667 40 60 25 35
DKE + 669 60 — o) —
DKE-*/L* — 75:150 — 45150
DKE-*/L7 - DKE-/L8 — 100+150 — 100+150
| 9| SWITCHING FREQUENCY
AC DC
Valve (cyclesh) | (cycles/h)
DKE + 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
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-
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; JL2 =1 mm; 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.

E025

e

i
e L
AN

L7 =@1,2mm
L8 = @1,0 mm
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@ COILS TYPE CAE WITH SPECIAL CONNECTORS (only for 12DC, 14DC, 24DC and 28DC)

Options -XJ Options -XK Options -XS
Coil type CAEJ Coil type CAEK Coil type CAES
AMP Junior Timer connector Deutsch connector, DT-04-2P male Lead Wire connection
Protection degree 1P67 Protection degree IP67 Cable lenght = 180 mm
O — o= E— ——
Y S— . I S— I N—
(0 S 2 b\ ={ an) o
N T T
A A A
264.6 74.5 264.6 74.5 264.6 74.5
12| INSTALLATION DIMENSIONS [mm]
" 87
| i 1SO 4401: 2005 P = PRESSURE PORT
n[ 5] - *V@IB—A-F\A’ Mounting surface according to 4401-05-05-0-05 _II}, B= 'LI'JASEIEESET
3" NN ithout X port, Y port optional =
2T TO (F":Sm‘i'ng e, Port ot ) Y = DRAIN PORT (only for option /Y)
—ts 4 socket head screws MBx40 class 12.9 For the max pressures on ports, see section [3]
valve surface s Tightening torque = 15 Nm
T3l Seals: 5 OR 2050 and 1 OR 108
508 Ports P,AB,T: @ = 11.5 mm (max)
; Ports Y: @ =5 mm
DKE-17*-AC
DKE-16*-AC
g9 H =
{ =H0 ES] T BiSi
N 4LNm j o =TT
— Ly CAE- n i =
PLrl SAPE 8%
o w1 (B © & ® TR 1
o aaS0/6 VAC TOVA: Wi
“)I ‘1 ik 26.5 i ik 26.5
27 = = 73 92.2 73
= - 2.5 Option /WP 70
10 92.2 73 |
Mass: 3,9 kg Mass: 4,7 kg
DKE-16*-DC DKE-17*-DC
=] igh
] E= IE:
Fr=——TT ’ﬂ ﬁ 0 Hr =TT
It | It |
1e2a [ . .06 B (). € BPE | . ..
i e VX 36H @ ® é i &j Q T oo VOC 36W @ ®
%[ = it k/ > it g
11 11 .
27 48 =1 = 92.2 100 ]
= = 126.9) 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, see tech table K500)
666 = standard connector IP-65, suitable for direct connection to electric supply source
667 = as 666, but with built-in signal led. Available for power supply voltage 24 AC or DC, 110 AC or DC, 220 AC or DC
669 = with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A)
MOUNTING SUBPLATES
@ Counterbore
Model Ports location A?Blﬁ_.':?;(t_sv) [mm] “{I::]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"  (1/4") 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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Table E085-8/E

Solenoid directional valves type DPHI and DPHE

piloted, spool type

Cce

DPHE-471*/H

1| MODEL CODE

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 E010

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 (D), 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.

Mounting surface: 1ISO 4401, size 10, 16,
25 and 32

Max flow: 160, 300, 700, 1000 I/min.

Max pressure: 350 bar

DPH

LE -

24DC| | * |/ *

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 =32

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 3]:

- =NBR
Series PE = FKM
number BT = HNBR

Voltage code, see section [5]

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

Spools

lof2] [rfof2] [1]of2] [1]o]2]

Configurations Spools

KECIEY

61
110 A8 -
9[5{ AT e A o s R R = R - S E Y YRR P
A 0|;_y, >
61/A -
WO |2 |7j SRS RS A izl wlA L]
B v ® -
eE o A=l 4] sl A ] sl H 4] AL 2 A
o  SEIEI N
ok e A e e e i R it
W
yi b
) . o[ L] AT wDRTATE ] DAY | e 1 b
E&Z‘ 110 1 2 % NOTES isee also section 4,2 for spef:ial shaped spools): ’ 5P
: B | For DPv are available only spocls: O, 1, 12,2, 3,4, & 88,6, 7,8, 18,
E085 ON-OFFVALVES 563



@ 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 PO0O7
Ambient temperature Standard = -30°C + +70°C /PE option = -20°C + +70°C /BT option = -40°C + +70°C
Storage temperature Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +80°C
Surface protection Body: zinc coating with black passivation
Corrosion resistance Salt spray test (EN ISO 9227) > 200 h
CE to Low Voltage Directive 2014/35/EU
Compliance RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006
NBR seals (standard) = -20°C + +80°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
Max fluid contamination level 1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog
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])

X 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): 0 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

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

Maximum flow

3.1 Coils characteristics
Insulation class H (180°C) for DC coils (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
4] 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). K A 5 T V]
In standard version, solenoid is mounted at side of port B. ALE
/D Internal drain (standard configuration is external drain) ‘
e —

[©}
/E = External pilot pressure (standard configuration is internal pilot pressure). Z’
[FV = With proximity switch for spool position monitoring: see tab. E110. option H, H9 |- I — Jz
IR = Pilot pressure generator (4 bar on port P - not for DPH*-1, see section [9]. option ‘
IS = 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

| I—

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 71
DPH*-1 . . .
DPH*-2, DPH*-4 . . . . . . . .
DPH*-6 . . .




| 5] ELECTRIC FEATURES

External supply Type of Power Code of spare coil
Valve | nominal voltage Vgggge connec-| ~ consumption (3) Colour of coil label
+10% 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 33 W 30 W COU-28DC silver COE-28DC
48 DC 48 DC COU-48DC silver COE-48DC
110 DC 110DC COU-110DC gold COE-110DC
125 DC 125 DC 666 COU-125DC blue COE-125DC
220 DC 220 DC o COU-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 .
28/60 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
110/50 AC
120/60 AG 110RC COU-110RC gold COE-110RC
230/50 AC 669 33W 30W
230/60 AC 230RC COU-230RC blue COE-230RC
(1) Coil can be supplied also with 60 Hz of voltage frequency: in this case (3) When solenoid is energized, the inrush current is approx 3 times the
the performances are reduced by 10+15% and the power consumption holding current. Inrush current values correspond to a power con-
is 55 VA (DPHI) and 58 VA (DPHE) sumption of about 150 VA.
(2) Average values based on tests performed at nominal hydraulic condi- (4) Only for DPHI
tion and ambient/coil temperature of 20°C. (5) Only for DPHE

@ FLOW VERSUS PRESSURE DIAGRAMS Based on mineral oil ISO VG 46 at 50°C
DPH*-1 F E DPH*-2 1 DPH*-4 LI HG

16 / 15 15
gn /) o g g / E
S 1 R g S
< /Jc < F = / D
g 10 / B S E g9 c
o 8 A S D ° B
§J 6 § 6 c @ 6
2 4 o B 8 A
Q 78 Q A [oN /
= v Z g3 23
g /é g /// = %
0 20 40 60 80 100 120 140 160 0 60 120 180 240 300 0 140 280 420 560 700
Flow [I/min] Flow [I/min] Flow [I/min]
DPH*6
20 c
g
— 16
o
<
g n B
o A DPH*-2 DPH*-4
é 8 Flow ~ Flow
s Spool irection p_ A |p_B|A-T |BT |PoT Spool irection| p 5 |p_g|A-T |BoT|PoT
o 4 type type
2 = 02,1,3678| A| A|lC| D] - 1 B|B|B|D] -
= == 11, 1/2. 71 B|B|D|E| - 1/1 D| E|E|F| -
0 200 400 600 800 1000 0 A|A|D|E]|C 1/2 E|D|B | C]| -
Flow [I/min] 0/ AlA[D]| - | - 0 Dl c|D|E|F
DPH*-1 2 Al Al - | - - 01,31,51,6,7 D | D| D | F | -
Flow 2/2 B| B | - | -] - 0/2 D|D|D|E| -
Spoo) “direction 4 lp g AT BoT|PoT 31 A|A| DI D]J - 2 BIB| - -1-
type 4 ClC|lH|I|F 22 ElD| -1|-1-
4/8 ClCclG|1]F 3 B  B|D|F]| -
8/2' 12 B E (D: g E 5 A|B|F|H|G 4 clclH|L|L
] T oG 5/1 A|lB|D]|F| - 5 Al D|D|D]|H
- 6/1 B|B|C|E]| - 6/1 D| E|D]|F| -
3,67 AlB|lclc] - 09 Al - - o - 7/ DI E|F|F| -
4, 4/8 BI|C| DD - 16 A|C|DJ[F]|- 8 D[ D|E|F|-
5,58 AlEJC]C]F 17 ClAlE[F] - 09 D| -| - | F|F
19 cl -1 -Ta&[- 16 C|D|E]|F]| -
DPH*-6
- 39 cCl -1 -1 H| - 17 E|D|E | F| -
irecti(t))vr‘: 49 - D - - - 19 F . - E -
Spool PA|P>B |AST |BoT |PT 58 BT Al FlH & 39 T F T - TF T
type 58/1 B|A|D|F| - 58 E A| B F|H
0 A|lA|IB|B|B 90 AlAJE] -]D 58/1 E|D|D]|F| -
1 Al Al A|B 91 clcle| - |- 90 D| D|D| - | F
3 Al -|A| B - 93 -lc| D] -] - 91 FI F|D
4 Al A|C c| C 94 B _ _ _ 93 N G| D N N
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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]
01,367 | 160 | 160 | 160 | 145 0,1,3,6,7,8] 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 [I/min] Spool 70 | 140 | 210 | 350
1,6,7,8 700 | 700 | 700 | 600 Flow rate [/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 24,485 | 80 | 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 COangUI’athﬂ current current current current current current
71 61,67, 614A. 67+ |_Switch ON 35 50 30 45 20 35
DPH-1 Switch OFF 50
63, 637/A Switch ON 50 | 75 ] 40 | e | 3 [ 50
Switch OFF 80
71 61,67 61/ 67A |_Switch ON 40 | 55 | 80 | s0 | 20 [ 40
DPH-2 Switch OFF 60
63, 637/A Switch ON 55 | 8 | 4 [ 70 | 3 [ 55
Switch OFF 95
71 61,67 61 67A |_SWitch ON 60 | 80 | 45 | 60 | 3 | 45
Switch OFF 80
pPH*™-4 Switch ON s [ 15 | 75 [ 95 | 50 | 65
63, 63*/A :
Switch OFF 130
71,61, 67, 61%/a, 677A |_SWich ON 70 | 9 | s | 70 | 40 | 55
DPH"-6 Switch OFF 150
63, 637/A Switch ON s | 145 [ es [ 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

/

Valve pressure drop Ap [bar]

0 40

120 160 200

Flow [I/min]

(@ Flapper-guide

@ Flapper

® Spring stop-washer
@ Spring

D

PH*-4

Valve pressure drop Ap [bar]

100 2

00 300 400

Flow [I/min]

500

Ordering code of spare pilot pressure generator

R/DP | - *

i Size:
Pilot 2 for DP-2
pressure 4 for DP-4
generator 6 for DP-6

DPH*-6

5

E /
2

o 2

<

[oR

© 9

©

(0]

2 6

[oR

o 3

=

©

>

0 %0 280 420 560 700

Flow [I/min]



. 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 Hating: bl Y
Pilot channels Drain channels Internal piloting: blinded plug SP—XQOOF @inX;
plug SP-X310F @ in Pp;
External piloting: blinded plug SP-X300F @ in Pp;

o PP plug SP-X310F @ in X;
j Internal drain:  blinded plug SP-X300F ®in Y;
_ ® External drain: blinded plug SP-X300F @ in Dr.
@ /
P X/
P = 1

Internal piloting: Without blinded plug SP-X300F @;
DPH*-2 . . External piloting: Add blinded plug SP-X300F @;
Pilot ch | D h | ‘ !

flot channels rain channets Internal drain: ~ Without blinded plug SP-X300F @;
External drain:  Add blinded plug SP-X300F @.

@ 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 piloting: Without blinded plug SP-X500F ®;

External piloting: Add blinded plug SP-X500F @;
Internal drain:  Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F @.

Pilot channels Drain channels

@ 1,5mm
Option L9
This option provides a a cali-
brated restrictor PLUG-H-15A ‘
(1,5 mm) in the P port of the 3
pilot valve
PLUG-15A

Internal piloting: Without plug ®;
plug SP-X325A in pos @;
Drain channels External piloting:Add DIN-908 M16x1 ,5in pos @;
plug SP-X325A in pos @;
Internal drain:  Without blinded plug SP-X300F ®;
xternal drain: Add blinded plug SP-X300F ®.

To reach the orifice (2), remove plug @ = G 1/8”

E085 ON-OFF VALVES 567



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

* *
DPH '1 o o7 8
g A T ,
ISO 4401: 2005 o v_L%jﬁi"_ ol View from X DPHI-1*/H
Mounting surface: 4401-05-05-0-05 S S{I & ¥ O /H9
Fastening bolts: iEms
4 socket head screws M6x40 class 12.9 3. __ .
Tightening torque = 15 Nm 16.7 E %E;E
Diameter of ports A,B, P, T: @ = 11 mm; 27 pt o
Diameter of ports X, Y: @ = 5 mm; 3731 P = PRESSURE PORT ~ a®e i
Seals:5 OR 2050, 2 OR 108 08| A,B — USE PORT |
54 T =TANKPORT S
Vass (Kg) 62 | X =EXTERNALOIL PILOT
PORT
DPHI-16 6,8
DPHI-17 7.1 Y = DRAINPORT 92 92
DPHE-16 6,9
DPHE-17 7,3
Option H, H9  +1,0
4Nm
= i ’ E
0 ¥
R m ®
1 7& @
sol. b sol.a |
[<e}
© - o
n‘,b P ‘\‘x
27
97
925 | 925
108
DPHI-1* DPHE-1*
@ Standard manual override PIN
DPH*-2*
View from X 2%
ISO 4401: 2005 o DPHIZIM.
Mounting surface: 4401-07-07-0-05
K | w0 —
Fastening bolts: N —
4 socket head screws M10x50 class 12.9 ol | €| ™ — 0
Tightening torque = 70 Nm } 2
2 socket head screws M6x45 class 12.9 co_T o u
Tightening torque = 15 Nm 18.3 — Je
Diameter of ports A, B, P, T: @ = 20 mm; 134.1]
Diameter of ports X, Y: @ = 7 mm; 50 A =
Seals: 4 OR 130, 2 OR 2043 659 P = PRESSURE PORT
- A,B = USE PORT
76.6 T =TANK PORT 92 92
88.1 X =EXTERNAL OIL ‘ :
PILOT PORT
101.6 Y = DRAIN PORT
cHos
Stroke adjustment DPHII—\AZ?SSS (K9) 98
TH A g device for option /S DPHI-27 16,1
@ PEoo [1 DPHE-26 99
i 1 DPHE-27 10,3
CH 22 | 155 max ‘ Option /S +1,0
Option H, H9  +1,0
3Nm
i 5 2 ®
sol. a
& &
T OATTB YO = "t AYTTB VYT
S Y ]S [E K| )
50 ) 50 )
144 92 144
110 ‘ 110 DPHI-2* DPHE-2* 110 ‘ 110

T

@ Standard manual override PIN

Overall dimensions refer to valves with connectors type 666



12| DIMENSIONS FOR DPH*-4 [mm]

DPH*-4* 213
. 1A B
ISO 4401: 2005 X AT P = PRESSURE PORT
Mounting surface: 4401-08-08-0-05 (see table PO05) NZNSS/AN A,B = USE PORT
Fastening bolts: o n T =TANKPORT
T P <| o X = EXTERNAL OIL PILOT PORT
6lsockelt head scre_ws M12x60 class 12.9 AL AL A DNINS Y - DRAIN PORT
Tightening torque = 125 Nm I\ Y )
; ) Y - For the max pressures on ports,
Seals: 4 OR 4112; 2 OR 3056 F ot e see section
. |~
Diameter of ports A, B, P, T: @ = 24 mm; 17.5 < =
Diameter of ports X, Y: @ = 7 mm; 129.4
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 17,3 =
DPHI-47 17,6 CH10 g
DPHE-46 17,4 m R
DPHE-47 17,8 ["]F@
Option /S +1,5 = =
Option H, H9  +1,0 ég » X A K A =
CH 30 | 204 max ‘ 92 92

DPHI-4*
— 3Nm g
7 ~
sol.a
—
| [
N
T T X r’fB
AiB L ik (i I [
“‘w i
| _ z | -
191 191
- | - = | =
000 290

@ Standard manual override PIN

Overall dimensions refer to valves with connectors type 666

E085 ON-OFF VALVES 569



13| DIMENSIONS FOR DPH*-6 [mm]

DPH*-6*
I1SO 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

8=

5

F
B
e

270 max

221
™™ (] (M
N> A B
é) 1T TV 1T T
T .
oY@ P _=PRESSURE PORT
T Y | 8|~ A,B=USE PORT
/a fJ\\‘(\, N - T =TANK PORT
W [\ ofQ X = EXTERNAL OIL
A Pan A Eslv PILOT PORT
% N2 NP Y =DRAIN PORT
41.3 .
76.2 View from X
82.5
114.3
147.6 DPHI-6*/H
168.3 Mo
190.5 =5
0
m 2
Mass (Kg) [I]] o
DPHI-66 438 R S
DPHI-67 441 <
DPHE-66 44
DPHE-67 445 gf T 92
Option /S +3,5 '
OptionH,H9  +1,0

— R
i = Hi_o_ .
= 3Nm © T o
e e 2 @ SN &
©| sol.a sol. b <€ sol.a
S i © O O ]
I \ / NG 0
© N~
— <o)
P e IR | L -
il | =T E R RS2
1375 1375 T JTe6 N
275 = =
1975 1 1975 ;88
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. E010, EO15 and K500
@ MOUNTING SUBPLATES FOR DPH*-1, DPH*-2, DPH*-4 AND DPH*-6
@ Counterbore
Ports
Valve Subplate Ports location [mm] Mass
model [Kg]
A,B,P, T X, Y A,B,P, T X, Y
DPH*-1 BA-428 Ports A, B, P, T, X, Y underneath; G 3/4" G 1/4" 36,5 21,5 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 21,5 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 21,5 8
DPH*-4 BA-508 Ports A, B, P, T, X, Y underneath; G 1" 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

01/20
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Table E045-3/E

Solenoid directional valves type DLEH and DLEHM
direct, poppet type, leak free

Ce

Poppet type @ 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
M20 screw-in cartridge version for easy
assembling in hydraulic blocks
e CART LEH: two and three way
execution, Qmax 12 I/min
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
Max flow: 12 I/min (DLEH, LEH)
30 I/min (DLEHM, LEHM)
Max pressure: 350 bar (DLEH, LEH)
315 bar (DLEHM, LEHM)
1| MODEL CODE
DLEH - 2 ‘ A |/|WP| -] X 24 DC * / *

- ) Seals material,
Directional control valve poppet type: see section B
DLEH = ISO 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(s?itzc?uot (s:glgrqgigtsé\rxvithout 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
P
P b b PT
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 P T PT p T PT
E045 ON-OFF VALVES 571



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

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

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)

E ELECTRIC CONNECTORS ACCORDING TO DIN 43650 (to be ordered separately, see tech table K500)

666 = standard connector IP-65, suitable for direct connection to electric supply source
667 = as 666, but with built-in signal led. Available for power supply voltage 24 AC or DC, 110 AC or DC, 220 AC or DC
669 = with built-in rectifier bridge for supplying DC coils by alternate current (AC 110V and 230V - Imax 1A)

| 6| ELECTRIC FEATURES

External suppl

romnl votage g o otbecir | cormmeon

12 DC 12DC COE-12DC

14 DC 14DC COE-14DC

24 DC 24 DC COE-24DC

28 DC 28 DC 636 COE-28DC

48 DC 48 DC 667 0w 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) )
2 12

DLEH-2A B - 5

Q

DLEH-2C C - o
s 8

DLEH-3A D C ;

1%]

DLEH-3C c A &
2 4

DLEHM-3A F E §

DLEHM-3C F E

(1) For two-way valves, pressure drop refers to POT 0

‘z%

L=

3 6 9

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 350 Y A
B = DLEH-2A, DLEH-3C 280
C = DLEHM-3A 5
A
D = DLEHM-3C 5
g 10
B
70
0 3 6 9 2 15
Flow rate [I/min]
| 9| SWITCHING TIMES (average values in msec)
itch- itch-
Valve type Connector SW'ACC on Sm[;:c on Switch-off
DLEH(M)-* DC 666, 667 - 45 25
DLEH(M)-* RC 669 30 - 75

E F
20
3 15
Q
<
s
g 10
2
¢
Q
2 5
s ///
/
0 75 15 225 30
Flow rate [I/min]
350
280 \
- D\ C
3
E 210
& 140
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-3A CART LEHM-3A
CART LEH-2C CART LEH-3C CART LEHM-3C
< = =
S _~ S~ S ~
g2z il gaz g2
s&5 N B o5c == 2 N B
52 3L S L
c>9 - ©230 A 20 (17
T — S — = T >
*5 0 W = [15) 20
2L5 225 25
© i © i R =
M20 T M20 T M20 Té
P B A
P
P&
T A
245.4 2 A
T
045.4
245.4
E045 ON-OFF VALVES 573



11) DIMENSIONS [mm]

DLEH-2* 25.5 DLEH-3* 5.5
DLEH-2*/R AP DLEH-3*/R P
. &5 0 DLEHM-3* g |e
5 g ‘ = DLEHM-3*/R | @ L
9 A 5 M ol v =) o
T ANl o AN ™
I - LN
5 2 ol B
1SO 4401: 2005 21.5_| o ISO 4401: 2005 @ 127 ~
Mounting surface: 4401-03-02-0-05 405 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 40.5
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
AR AR
I I I I I
L;@;J@ b & @ i i
i i i i
il ik 1A IEl}
it it o h it
225 505 69 ‘ 45 H 2 69 505|225
142 4 ] 142
Mass: 1,5 Kg Mass: 1,5 Kg
DLEHM-3C DLEHM-3A
| I | I
T nE o o T R
s S « ® e S
i ¥ i ¥
A IR A ]}
0 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
| |
—
option /S = blind locking ring without manual override
30§ 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] '\{"2;]5
A-B-P-T A-B-P-T
DLEH-* BA-202 Ports A, B, P, T underneath; 3/8" - 12
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
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Solenoid cartridge valves

screw-in, 2-way, poppet type, leak free

]

@ cartridge body
@ poppet
® coil

@ coil connector (to be ordered separately)

JO-DL-4-2-X 24DC

1] MODEL cobE

JO-DL

Table E105-0/E

Leak free, poppet type solenoid cartridges in
screw-in execution normally used to cut off
the hydraulic power supply line. They are
available in normally closed NC, or normally

open NO configurations.

Max flow: 300 I/min
Max pressure: 350 bar

| Jo L - 2 [7[Nc|-| X | [24DC * *
Cartridge valve Seals material
screw-in type UNF see section @
- =NBR
N PE = FKM
D = Directional control Series number BT = HNBR
L = Poppet type Voltage code:
12DC = 12 VDC
24DC = 24 VDC
Size:
4 = 3/4"-16UNF-2A ! ] i
6 — 7/8"-14UNF-2A X = Without connector, see section [5 for available connector
10 =15/16"-12UNF-2A
Version:
NC =normally closed in rest position
2 = Two-way NO=normally open in rest position

|2 HYDRAULIC SYMBOL

Hydraulic symbols

INC

E105

ON-OFF VALVES 575



| 3| GENERAL CHARACTERISTICS

Installation position

Any position

Cavity

JO-DL-4 = SAE-08-2N;

JO-DL-6 = SAE-10-2N; JO-DL-10 = SAE-16-2N

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature

/PE option = -20°C + +80°C
/BT option = -40°C + +70°C

Standard execution = -30°C + +80°C

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

| 4| HYDRAULIC CHARACTERISTICS

Model JO-DL-4-2/NC | JO-DL-4-2/NO | JO-DL-6-2/NC | JO-DL-6-2/NO | JO-DL-10-2/NC | JO-DL-10-2/NO
Operating pressure [bar] Ports A and B 350

Max flow [I/min] 40 75 300

Response time: energizing [ms] 35 50 30 50 35 150

de-energizing  [ms] 50 35 60 35 70 35

Internal leakage less than 5 drops/min (< 0,36 cm?min) max at 350 bar
| 5| ELECTRIC CHARACTERISTICS

Relative duty factor 100%

Supply voltage

See model code at section [1]

Supply voltage tolerance

+10%

Max power

19 Watt

Power connector

666 (plastic - black); 3 pins, cable clamp PG11, cable max @ 11 mm

to be ordered

Connectors features

DIN 43650 - ISO 4400; IP65 (DIN 40050); VDE 0110C

separately

|6 INSTALLATION NOTES

1) The assembling of cartridges inside manifolds must be done tightening the valve exagonal ring (for tightening torque, see section ).
Excessive values can cause anomalous deformation and poppet sticking.

2) The CE certification is valid only with shielded electric cables and connector. Consult also tab. PO04.

SEALS AND HYDRAULIC FLUID - for other fluids not included in below table, consult Atos Technical Office

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

ISO 4406 class 20/18/15 NAS 1638 class 9, see also filter section KTF catalog

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 °




| 8| DIAGRAMS based on mineral oil 1SO VG 46 at 50°C

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

20

20

9.1 JO-DL-4

Valve pressure drop - NO version

1=A — B de-energized
2=B — A de-energized
3= B — A energized

Valve pressure drop - NC version
4= A — B energized

5=B — A de-energized

6=B — A energized

3 _ 15
3 5
2 g 12 6
1 g_ 4
S 9
(0]
5
12}
&(13 6
[oN
2
A E 3
/
10 20 30 40 0 10 20 30 40
Flow rate [I/min] Flow rate [I/min]
9.2 JO-DL-6
Valve pressure drop - NO version Valve pressure drop - NC version
1= A — B de-energized 4= A — B energized
2=B — A de-energized 5=B — A de-energized
3= B — Aenergized 6=B — A energized
3 5
_. 20
©
/e g /s
<Q] 16 /
o
<}
©
] o 12 4
3
@
o 8
[oX
(0]
5 4
®
/ > %
20 40 60 80 0 20 40 60 80
Flow rate [I/min] Flow rate [I/min]
9.3 JO-DL-10
Valve pressure drop - NO version Valve pressure drop - NC version
1=A — B de-energized 4= A — B energized
2=B — A de-energized 5=B — A de-energized
3= B — Aenergized 6=B — A energized
1 4
20
2-3 T 5-6
2
o 16
4
[oX
<l
o 12
[0)
5
3 8
o
o
2
a 4
>
75 150 225 300 0 75 150 225 300
Flow rate [I/min] Flow rate [I/min]
E105 ON-OFF VALVES
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|9 INSTALLATION DIMENSIONS [mm]

Version /NO and /NC

JO-DL-4-2/N* JO-DL-6-2/N* JO-DL-10-2/N*
Mass 0.35 Kg Mass 0.35 Kg Mass 0.4 Kg
235 : 525 23.5 ‘ 52.5 23.5 ‘ 525
47.5x36 47.5x36 47.5x36
235 | 19
| ) 235 |19 = 235 } 19
\ \ \
T - ‘
SN SN L SN
2 50 Nm B 62 Nm 132 Nm
9127 915.87
2W4-16 UNF-2A 7/8-14 UNF-2A ]
@24 226.8 15/16-12 UNF-2A
@40
CAVITY DIMENSIONS
Note: cavity compatible
with old cartridge series
7 SAE-08-2N SAE-10-2N SAE-16-2N
oA A 3/4-16 UNF 7/8-14 UNF | 15/16-12 UNF
B 26 30 42
\ p p p
C 20.6 %' 23.9 7% 355"
— L + + +
T D1 12.7 %" 15.87 " 28.60 %°
7 - o E 2.6 2.6 337
A F 13 15 20
G 9 12 19
@G | o
— 2 \Z-'L/ Gl 12 15 24
H1 14 18 25
G Ol003 L1 20.5 25.5 36
® max. M
[ 0.02 L2 29 34.5 49

01/20
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Table E150-13/E

Hand & mechanical directional valves

ISO 4401 sizes 06, 10, 16 and 25

£-a

A ‘ 7 3
o

T

2 Ty 1)

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

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*

Il

0

A

DH-02

1| MODEL CODE

*% ‘/ *

| DH-0 1
Directional control valve, size:

DH-0 = 06

DK-1 =10

DP-2 = 16

DP-4 =25

Type of actuator:

0 = mechanical, without lever

1 = hand-lever

2 = cam (only for DH-0 and DK-1)

Valve configuration, see sections [2] and Bl

= 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

ONOOGAEWN=O

Seals material:
- =NBR
PE =FKM

Series number

Options:

/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 Bl for hydraulic connections:

/I = in rest position the lever is

0O
inclined towards the valve body
/E = inrest position the lever is g
inclined in opposite side

Only for DK-1:
IY = 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 ° ° °
DK-10 ° ° ° ° ° ° ° ° °
DK-11 10 ° ° ° ° ° ° ° ° °
DK-12 ° ° °
DP-20 ° ° ° °
DP-21 16 ° ° ° °
DP-40 L4 ° L °
DP-41 2 ° ° ° °

E150 ON-OFF VALVES 579



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

5 A_B
PT

Configurations

DH-000* DK-100* DH-000*/A DK-100*/A
DH-010* DK-110* DH-010*/A DK-110*/A
A B A B
O O
~[1]o]2] [Jo[2
T T
DH-001* DK-101* DH-001*/A DK-101*/A
DH-011* DK-111* DH-011*/A DK-111*/A

A B
O
i 1102
PT
DH-002* DK-102* DH-002*/A DK-102*/A
DH-012* DK-112* DH-012*/A DK-112*/A

DH-003* DK-103* DH-003*/A DK-103*/A
DH-013* DK-113* DH-013*/A DK-113*/A
A B A B
O Q
wi[2 =
P T P T
DH-004* DK-104* DH-004*/A DK-104*/A
DH-014* DK-114* DH-014*/A DK-114*/A

A B A B
P T P T

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

A_B o
SOn=
P T

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

Spools

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

l

A B A B
110 ~10]|2
P P AR
DH-006*/ DK-106*/ DH-006*/IA DK-106*/I1A B
DH-016*/1 DK-116*/ DH-016*/IA DK-116*/1A

A B

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

A B
@)
e 110 |
PT

DK-107%/1
DK-117*/1

DH-007*/1
DH-017*/1

A B

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

A B

Tt 110

P

DH-008*/1
DH-018*/1

DK-108*/1
DK-118*/1

A B
- I
P

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

=)
=

N
=
|
-]

-
B
=~

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

A B
ol | °
T

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

<

HIEiNd
Al
7 (AL

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

A B
PT

AEN

1) Spool type 2
M a\?ailablggnly for DH

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

Configurations Spools
DP-201* DP-401* DP-201Y/A DP-401Y/A  DP-203* DP-403* DP-203/A DP-403*/A
DP-211* DP-411* DP-211Y/A DP-411Y/A  DP-213* DP-413* DP-213YA DP-413*/A ‘ 1 |0 | 5 ‘ | 1 |O | 5 ‘
A B A B A B B
O O Q
1[0 12} Ellaw w220 i) < (e
P T ! S A T
' ' ' TATTIE T 7
DP-204* DP-404* DP-204*/A DP-404A  DP-205* DP-305* DP-205'/A DP-405%/A | 2 |/‘T|T TH T‘ 3 |>< |H|T H
DP-214* DP-414* DP-214*A DP-414YA  DP-215* DP-415* DP-215*/A DP-415%/A
A B A B A B A
o ! ! O 0 | ! Q | 4 IIlH'V‘
1ol o2 b= ]2 LA
P | | P P T 1 1P

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

DH-023*
DK-123*

DH-028*
DK-128*

A B
P T

Configurations

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

A B A B A B
P P P

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

A B
PT

DH-027*
DK-127*

P

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

Spools

of2] [1]o]2]
& DXHITY (XTI
AL = DX
« [MEDY - HER
o RIEITY 7 DALY

VAl

(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| GENERAL CHARACTERISTICS

Assembly position

Any position except for configurtion 7 (without spring) that must be installed with horizontal axis

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd valves according to EN ISO 13849

150 years, see technical table PO07

Ambient temperature range

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

Storage temperature range

Standard = -30°C + +80°C /PE option = -20°C + +80°C

Flow direction

As shown in the symbols of tables

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

DH

Operating pressure DK

DP

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

P, A, B =315 bar
T =160 bar

P, A, B, X = 350 bar
T = 250 bar for external drain (standard); Ports Y = 0 bar

DH
DK-10, DK-11
DK-12

DP-2
DP-4

Maximum flow

50 I/min

100 I/min
140 I/min

300 I/min
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 + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
i i FKM
Flame resistant without water HFDU, HFDR 1SO 12922
Flame resistant with water NBR HFC
E150 ON-OFF VALVES 581




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

. DH-*
DH- D
Flow direction 21 B
P—A|P—B|A-T|B—T|P=T -
Spool type 3 17.5
0,01, 02 clclclec g //
g 14
1101, 1/2 Al AlAlaA 5 A
(0]
2,2/2,3,3/1 AlAalc]c %105 /
g c
45 b|D|D|D]J|A o 7
>
6,7 AlAalc]|a g //
35 _
8 c|lc|B|B
1
0 10 20 30 40 50 60
Flow rate [I/min]
DK-* DK-*
—— 18 F
Flow direction _ E
P—A|P—B|A-T|B-T|P-T 3 15
Spool type =
| D
0,01, 0/2 Al A|B|B 8 12 c
o
1,11,1/2,6,8 AlAalD]|C ° B
2 9 A
3,31,7 Al AlC|D °
(o}
[}
4 B|B|B|B|E 2 6
©
= /
5 AlBlcCc|cCc|F 3 //
0 25 50 75 100 125 150
Flow rate [I/min]
DP-2*
G
DP-2* 15
Flow — F
Spool irection | p_alp_B AT |BT|PoT S n
type S E
13 Al Al C| A g9 D
S C
0 Al Al C|D]| B g
3 B
(0]
2 Al A g
[0
4 B B F | G E 3 3 A
>
0 60 120 180 240 300
Flow [I/min]
DP-4*
G F
15 E
DP-4*
Flow - D
spool irection| p alp B |A-T |BoT |PoT g§" c
type <Ql B
1 Al Al aAa]lcCc] - g °
kel A
0 c|B|c|DJ|E g
2 6
[0}
2 Al A - e
(0]
3 Al A|lcC|E]| - s 3
>
4 B|B|F |G |G
-
0 140 280 420 560 700

Flow [I/min]



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

DH-00**
52 @15
o, l.6° «HLZ
&2 30 | 401
I, I5.277
5H8
\ |
[folTe]
. ik
Al | _
=@ s B [ E—
5 ~AUE - o ¢
i bt «©
21.5 ==
= = 45
47 66 47
160 Mass: 1,2 Kg
DH-01**/C
52
16°30176°30
®
g I
5 ~m®e |- ©
M ©
e it e
21.5 = | =
= | = 45
47 66 47
160

DH-01** 52
6";0;\—4 6°30/
[Ye) j
A
[§V)
[ e T ] :
5 |ma®g | - © ©
i T © <
it i ™
215 ==
= | = 45
47 66 47
160 Mass: 1,6 Kg
DH-02** 79.85
25
G sl 4|v
s Ti/l_?_ mBg lf
11215
54.85 66 11
Mass: 1,2 Kg
131.85

Working stroke: 2,5 mm; extra-stroke: 0,5 mm max.

1SO 4401: 2005

Mounting surface: 4401-03-02-0-05 (see table P005)
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

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

DK-10**

DK-11**

69

7

o.

30’

69 215
QO 7 12
,\)\03 7030, T 5.241()” I
5H8
5 | |
[Ye] %9}
L — e X j Y e
wlw qm I#] ] @ Ij]
—| © I I ! ! —D
7= e i I 0 0 ik ik o
© Ei il T Di g © N i K= ~
T ?) - —| | | | [T o
27 =l= o7 - 1=
= = 65 = = 65
47 100 47 47 100 47
194 Mass: 2,5 Kg 194 Mass: 2,8 Kg
DK-12**
109 12
4 1SO 4401: 2005
L : Mounting surface: 4401-05-05-0-05 (see table PO05)
6 | [ﬁ : @/ﬁ & (Without X port, Y port optional)
7] NN 3 © %% F_astenlr_wg bolts: 4 socket head screws M6x40 class 12.9
it hH o 2 @ Tightening torque = 15 Nm
L ™ Diameter of ports A, B, P, T: @ = 11,2 mm (max)
— — Seals: 5 OR 2050
27
= = 70
70.9 92.2 10
1731 Mass: 2,5 Kg
Working stroke: 4 mm,; extra-stroke: 0,5 mm max.
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@ DIMENSIONS OF HAND & MECHANICAL OPERATED VALVES ISO 4401 SIZE 16 [mm]

DP-21 g 20 ISO 4401: 2005
2673 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

E %
M- AYTB VT
H Vi N 3
@ AHE L ! :’tE «
36.5
92 144 38
274
Mass: 10 Kg
DP-20
26°30', 26°3p’
) >
E N
Al
(U NI ,
3 e AT Yo
ﬂ i i Ll 3
g i L il
36.5
92 144 38
274 Mass: 9,7 Kg

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

DP-41 1SO 4401: 2005
31 31° Mounting surface: 4401-08-08-0-05 (see table PO05)
Fastening bolts:
6 socket head screws M12x60 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
/ \ H o
N 3
— [<p)
3 n i Ol
e XA ! ﬁ o
@ b b bl g
i Ol . .k
55
100 191 49.5
340.5
Mass: 15,5 Kg
DP-40
31° 371°
y
,,ﬁ; o
[s0] [ T 55
© X A ol o
@ | Lo [ — ~
55
100 191 49.5
340.5 Mass: 15,2 Kg
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Table E225-3/E

Hydraulic operated directional valves

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

@ Main body

@ Spool

® Manual override
@ Hydraulic actuator
(® Adjustable chokes (option /H)

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

1| MODEL copE

| DH-0 4 1 3 A ’

) ) Seals material,
D|rept|onal control valve, see section [B]:
size: -  =NBR
DH-0 = 06 PE = FKM
DK-1 = 10 -

BT = HNBR (only
DP-1 =10 for DP)
DP-2 = 16
DP-4 = 25
DP-6 = 32

Type of actuator:
4 = single actuator
5 = double actuator

Valve configuration, see section [5]

0 = free, without springs

1 = spring centered, without detent

3 = spring offset external position

5 = 2 external positions, with detent (only for DH and DK)
7 = center and external positions

Series number

Options:
only for DH-04 and DK-14, see section [4]:

/A = actuator device mounted on side of port B

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
the main valve)

IR = with check valve on port P (not available for DP-1*)

IS = main spool stroke adjustment (not available for DP-1*)

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

E225

ON-OFF VALVES 585



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

Compliance

REACH Regulation (EC) n°1907/2006

RoHS Directive 2011/65/EU as last update by 2015/65/EU

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 + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
1lof2] [1]o]2] [1]o]2] [1]o]2 [1]0]2]
“erito] \IIHIIHIIHII\43 - o]2]
' ! 7 P T
e LAHIN] DA LAl LAl ¢ D2 o[
0|2 -4-1' o / I
o HIEDS SHIED] {XIEH] DT 5 e el
7 i
S CREL RNy 8151 T S S VA 7
A B 47/A :""011 2 [ - -
o e S
i | A B 55
51 A B 51112 .
M1 owzm_% > 4

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 and 5 are also available as 1/1, 4/8 (only for DH), and 5/1. 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

4 A B

»-11]0

X T
47 A B
Ir'V'{O 2
X T

51
{_M1 02 M

Spools
D fof2] [afof2] [afofa] [1]o]2]

X HIEN LAkl =LAL T DAHIT

(sl A s[HIEDA sLAlalls) LAkl
LA

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

Configurations

43 A B
P12
I T
50 A B
»{113
[ T

Spools

[1]o 2]
w[ XL

S PV RN

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 and 5 are also available as 1/1, 4/8 and 5/1 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 ® 'Ii’/:lot prlessurg port G1/8
Tightening torque = 8 Nm @ Manual override
Diameter of ports A, B, P, T: @ = 7,5 mm (max) . .
Seals. 4 OR 108 Mounting subplates: see tab. E010
DH-04** DH-05**
| = == I | = e |
T H}[H Lt T H}[H bt T
U= [F) =1 N R =1
H—HEEE e 9e @ t—ele
Lo 4® g I
215 = = 215
- - 45 = -
59.5 66 1 59.5 66 59.5
136.5 185
1 1 1
215 O 215 O 215 Q
& o0 [ © 00 E
=) S A D)W S 5)
§% (€ —ans A ?<
© o0 | | O %%
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) © 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
1 t 1 l = 1 ‘\—1 = 1 t 1 l = 1 ‘\—1
B B
| | [ | | |
1k I G ~ 1k ‘ o
&‘ﬁ | bl - &‘ﬁ bl
i \ o <) H \ H o
| ‘\ | ‘ | (<8} | ‘ | | ‘ | [$p)
1 1 d h 1 1
= = 10 70 = =
64.5 92.2 64.5 92.2 64.5
166.7 221.2
P i
@ o @ e
atos'A } ———stos'A
Q. 29, @, 59,
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

ISO 4401: 2005

Mounting surface: 4401-05-05-0-05

(see table P005)

Fastening bolts:

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

Diameter of ports A, B, P, T: @ = 11
Diameter of ports X,Y: @ =5 mm

Seals: 5 OR 2050, 2 OR 108

DP-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
Diameter of port L: @ = 5 mm

Seals: 4 OR 130, 2 OR 2043

i

Stroke adjustment
device for option /S

DP-4

ISO 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
Diameter of port L: @ = 5 mm

Only for
option /H

o 0

—

w:ﬁg

0

—

30
=

I~

H&r

49.77

30 62,5

62,5

30

Only for
option /H

220

Only for
option /H

25

40

=
86

151

335|335
35| 35
70

Mass: 7,1 Kg

Mass: 10 Kg

Seals: 4 OR 4112, 2 OR 3056
— 5
j: L =2
Stroke adjustment
device for option /S X A F
I
109 max 49.5 191 49.5
290
Mass: 16,5 Kg

DP-6
ISO 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 i aal i T
Diameter of port L: @ = 5 mm Rut iea
Seals: 4 OR 144, 2 OR 3056

L

Al

) [sg]
[aV]
Stroke adjustment
device for option /S 1
X A I
132 max 60 275 60
395
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 E255-3/E

Pneumatic operated directional valves are
spool type @@, three or four way, two or
three position, designed to operate in oil
hydraulic systems.

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 CODE
| DH-0 8 3 1/ A | 0
Directional control valve, size: Seals m,\?tBeF:ialv see section B3I
DH-0 = 06 - =
DK-1 =10 PE =FKM
DPH-2 = 16
g;:—g = gg Series number
Options:

Type of actuator:

8 = single actuator
9 = double actuator

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

spring centered, without detent
spring offset external position

2 external positions, with detent
center and external positions

NO1TwW =

DPH)
only for DPH:

Spool type, see sections [4] and

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

/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)

IR = pilot pressure generator on port P at 4 bar

IS = main spool stroke adjustment

E HYDRAULIC CHARACTERISTICS

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
Recommended oil pressure on piloting line [bar] _ 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. The device /R has to be fit-
ted 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
E255 ON-OFF VALVES 589



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)

RoHS Directive 2011/65/EU as last update by 2015/65/EU

Compliance REACH Regulation (EC) n°1907/2006

Ambient temperature Standard execution = -30°C + +70°C; /PE option = -20°C + +70°C;

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level 1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

Flame resistant with water NBR HFC ISO 12922

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

Configurations Spools Configurations

"ol Dlof2] [afof2] [afof2] [1]of2] s s

ss— e o[ HTY XD LAE TS DA | 7,

o[okg .
-+ | {OIETH {RIET (OIS R |
KA Pyzlial SEE

10|7| A B
b

7

91 A B o b
W To T2 [

T b

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 and 5 are also available as 1/1, 4/8 (only for DH-0) and 5/1. 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.

E CONFIGURATIONS and SPOOLS of valves type DPH-*

Configurations Spools Configurations Spools
81 A B 83 A B .
SSEIC) fol2ffolaffrfof2] [r]of2] pyf1]aly |[1]o]2]
A 3

0/2

ot | ORI (RO (70000 (R e | LE
ety | (R (R (T () | e

2/2 .
[T el T2 e T

1 0 I?'Q" a ° T b
P b
91 A B 95 | A B
o214 NUSTR YO
._{>@q 0|2 <}--| NoTE _ > 1 <
a T b For DPH-6 are available only spools: 0,1, 1/2, 2, 3, 4,5,6,7,8 a b

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



| 6] a/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
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]

I1SO 4401: 2005

Seals: 4 OR 108

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)

Mass: 3,4 Kg

Mounting subplates: see tab. E025

(‘D Pilot pressure port G1/4”
W Air bleed

DH-08** DH-09**
| T T T T | T T T T |
Hta E:] Lt ﬂa [:j Lt T
r i ot r i al
A B e R T | R A
:‘: gk m :‘: i
215 == 215
= = 45 = =
595 66 1" 595 66 595
1365 185
@ @ Q)
?15 ?15 P15
& o® ©® 00
Qﬁ — A kﬁ N §Q
© 0 © %
26.25 26 25 26 25
Mass: 1,2 Kg Mass: 1,6 Kg
@ 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 1
T T = T T = I T T = T T
Blan N B
[ [ m [ [
N | N E IN N | K
b bl bl bl
i | m M o 54 i | H o
11 11 m 11 L m
h 11 4 A 1]l 4
= = 10 70 = =
645 92.2 645 92.2 64.5
166.7 2212
@ e @ o
atos'A ;} ———atos'A
@, 2o, Q. =9,
Mass: 4,2 Kg
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INSTALLATION DIMENSIONS of VALVES type DP [mm]

DPH-2

I1SO 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

)

|

.
0

85 max 38

144

38

220

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

1

A

o

109 max 49.5

191

49.5

290

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

Stroke adjustment
device for option /S

Seals: 4 OR 144, 2 OR 3056 iy

Only for option /H

i

0]
L] =

132 max

275

=1

395

Mass: 11,5 Kg

215

Mass: 18 Kg

[®)

<

o

<
[Te)
[2)
[%e)
[§V)

[%e)

~

<o)

Mass: 39,5 Kg
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Table C010-24/E

Cartridge pressure relief valves type CART

screw-in mounting, direct operated

Cce

=

I

I

|

=

I

|

M

i

CART M-5/***

CART M-6/***/RS

CART are screw-in,
pressure relief valves.

They are used to limit the max pressure in
the hydraulic systems or to protect part of
the circuit from overpressure.

They are available in six sizes for different
flow and pressure ranges.

The cartridge execution is specifically
designed to reduce the dimension of
blocks and manifolds, without penalizing
the functional characteristics.

Option RS, conforms to the Machine
Directive (2006/42/CE), with factory
preset and lead sealed regulation.

The factory pressure setting required by
the costumer corresponds to the valve’s
cracking pressure.

Max flow: 150 I/min
Max pressure: up to 420 bar

direct operated

1] MODEL CODE

CART

Screw-in
relief cartridges

Size:

M-3 =G1/2 (1)
M-4 = M14x1

M-5 =M20x1,5
M-6 =M33x1,5 (1)

ARE-15 = M32x1,5
ARE-20 = M35x1,5 (1)

Max pressure:
see section

M6 | / 420 | / | RS | / | * = *
Seals material,
see section [4l:
- =NBR
PE =FKM
BT = HNBR
Series number
Only for RS option:
280 = factory pressure setting to be defined by the
customer
min step: 1 bar - min pressure setting: 25 bar
(example 280 = 280 bar)
Options:
see section [5] for options availability and combination:
R = leak free execution (2)
RS = leak free execution plus lead sealed regulation conforming to
2006/42/CE
Manual override only for standard and /R option (3):
Vv = regulating handwheel
VF = regulating knob
VS = regulating knob with safety locking

For PED version see technical table CYO10

(1) Available also in stainless steel execution, see technical table CW010

(2) Standard execution of CART M-4 and CART ARE-20 provides the leak free feature, then the /R is always present in the valve model code,
with the exception in case of RS options

(3) For handwheel and knob features, see sections [7], [8]. For their availability see section

2| HYDRAULIC SYMBOLS

P——T

CART
CART **/R

CART **/RS

co10
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3| HYDRAULIC CHARACTERISTICS

Valve model CART M-3 CART M-4 CART M-5 CART M-6 CART ARE-15 CART ARE-20
50 100 210 50 100 210 | 50 100 210 | 15 50 75
STANDARD 150 250 350
350 420 100 210 250 350 350 500 420 50 100 210
Max
pressure R 350 420 50 100 210 | 15 50 75 315 400
setting 350 500 150 250 420
[bar]
ns 220 270 220 270 150 190
350 330 350 230
4:50 6+100 7210 2:50 3-100 5-210(2+50 3:100 8-210|2+15 3+50 4+75
STANDARD (1) 8150 8250 8+350
8+350 15+420 6+100 7+210 7+250 8+350 15+350 15+500 15-420 3-50 5+100 6=210
Pressure 8+350  15+420 2-50 3+100 10+210| 2+15 3+50 4+75| 8+315 10+400
range R(1) , ,
[bar] 15350 15+500 [8+150 8+250 15:420
RS (1) 210+260 260+300 200+250 250+290 |130+170  170+210
300+370 290+350 310+370 210+250
Max pressure
onport T 50 50 50 50 50 50
[bar]
Max flow [I/min]
STANDARD 25 15 35 40 75 120
RS 2,5 15 50 60 100 150

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

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

Assembly position

Any position

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

ISO 4406 class 20/18/15 NAS 1638 class 9, see also filter section KTF catalog

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 SO 12922
Flame resistant with water NBR, HNBR HFC
|5 OPTIONS AVAILABILITY
Valve model CART M-3 CART M-4 CART M-5 CART M-6 CART ARE-15 CART ARE-20
/R STANDARD o ° STANDARD
' /RS ° ° °
Option N o ° ° o
IVF ° °
NS ° °
Combinated_ /RV hd ° °
option /RVF ° °
M /RVS o °
(1) RV = leak free and regulating handwheel

RVF = leak free and regulating knob

RVS = leak free and regulating knob with safety lock




@ REGULATED PRESSURE VERSUS FLOW DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

Regulated pressure [bar]

Regulated pressure [bar]

Regulated pressure [bar]

CART M-3
[ Min. regulated pressure
450
[ ———
L —]
360 E——
270
[ —
[ —
180
[ B
90 —
0 05 1 15 2 25
Flow [I/min]
CART M-6
[ Min. regulated pressure
500
400
300
200
100 —]

0 8 16 24 32 40

Flow [I/min]

CART M-4 **/RS

400
[ —
350
300
250 ///
200
T T
0 3 6 9 12 15
Flow [I/min]

Regulated pressure [bar]

Regulated pressure [bar]

Regulated pressure [bar]

CART M-4 **/R
B min. regulated pressure

450 S
360 S
270
180
/
00| ——T—T|

0 3 6 9 12 15
Flow [I/min]

CART ARE-15
[ Min. regulated pressure

450

360

270

180

90

0 15 30 45 60 75

Flow [I/min]

CART M-6 **/RS

400
350 —]
300 ]
250
200 ]
T T
0 12 24 36 48 60
Flow [I/min]
€010

Regulated pressure [bar]

Regulated pressure [bar]

Regulated pressure [bar]

CART M-5
B min. regulated pressure

400
[ E—

320
I

240
[ —

160

80
[ —

0 7 14 21 28 35

Flow [I/min]

CART ARE-20 **/R
[ Min. regulated pressure

400
320 —
240 —
160

____//
80

= ’M
_m——A’V“’M

0 20 40 60 80 100 120

Flow [I/min]

CART ARE-15 **/RS

N
~
o

N
~
(e

210
I B
180
[
150
T T
0 20 40 60 80 100
Flow [I/min]
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CAVITY AND DIMENSIONS FOR CART M-3, M-4 AND M-5 [mm]

CART M-3

(0l0.05[A]
(=

TTo5sTA]

>
125

32
. 31.25min
243

1x30°

.Z15H8

Standard

226

\ CH22

60 Nm

[T

42.5
U

BONDED SEAL 400-513

Option /V

230

~41.25 max

s}

CART M-4
Standard Option /RS
: g
@ 2145 H8  25° S
D M14x1 o z@
13 HY | ™
- CHA7
rj 2% ‘®11H8‘ 0 25 Nm ( W
B % S | v I
=< [ts]
< [s2] -
3 ol &[7 = , 1]
c & [\ —
€
S 16 S ]
(7[o.02]c] P
29
210.8
min
Cavity drawing not in scale
with the cartridge
CART M-5
Standard
024
CHA7
30 Nm
o (@)
3() @21 H7 Yo} H_ e
©J0.05]A ; | gi M20x1.5-6H




CAVITY AND DIMENSIONS FOR CART M-6, CART ARE-15 AND ARE-20 [mm]

CART M-6 Standard Option /RS Option /V Option /VF
NS
X
®©
s
233 Y 232 239
M
(sp] x
MB3X157H ¥ 27 £ 0 T
Fosong T o R sshm R S <
A & | {/ ?
] |
<
Le
<t
v
CART ARE-15 Standard Option /RS Option /V Option /VF
NS
x
£
M32x1.5 Y @ 232 239
| -
° < CH27 S
M32x1.5-7H ] 8 2/5/ Nm 3 § &% g 1 |
13
- \ [ ]
C i ] BN BN
g2 E |
£ & 0| 3 w
ol 3 <| € I
© (<2} 0|
=
8 &
Yol
7@
BONDED SEAL 400-025
CART ARE-20 Standard Option /V
248
|
150 e - i
N~ g
M35x1.5-TH m— 0
g32HY |/
0 & 0
o @ <.
0 &
)
0 ~ o
16 sl—©(3 oho
Y s
© =
x
©
o

BONDED SEAL 400-324
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Pressure relief valves type ARE

direct operated, in line mounting

cC

Table C020-23/E

ARE are poppet type, directed operated
pressure relief valves, with threaded ports
c € for in line mounting.
The flow P—T is permitted when pressure
fo) force acting on the poppet () overcomes
~ the force of the spring @.
Z Regulation is operated by means of a
| | @ screw (® or optionally by means of a
| | handwheel @ acting on the spring.
Clockwise rotation increases the pressure.
These valves are available in two sizes,
with port P=G 1/4” or G 1/2".
2 Option RS, conforms to the Machine
) Directive  (2006/42/CE), with factory
preset and lead sealed regulation.

T 1 The factory pressure setting required by
the costumer corresponds to the valve'’s
cracking pressure.

Max flow: 100 I/min:
p Max pressure: ARE-06 up to 500 bar
ARE-06-**/RS ARE-15-*/V ARE-15 up to 420 bar
1] MODEL CODE
| ARE - | 06 |/ 30|/ |R | /| * o *
Seals material,
see section []:
ARE = pressure relief ;:’E =§E'\R/|
valve with thread -
connections | BT =HNBR
Available also in cartridge Series number
execution, see tab. C010
Only for RS options:
280 = factory pressure setting to be defined
depending to the customer requirement
) (example 280 = 280 bar)

Size:
06 = port P G 1/4” . )
15 = port P G 1/2" Options (2):

R = leak free execution (2)

RS = leak free execution plus lead sealed regulation conforming to

2006/42/CE
Manual override only for standard and /R option:
) \' = regulating handwheel

Max pressure: VF = regulating knob
see section VS = regulating knob with safety locking

For PED version see technical table CY020

(1) Possible combined options:
RV = reduced leakages and regulating handweel
RVF = reduced leakages and regulating knob
RVS = reduced leakages and regulating knob with safety locking

2| HYDRAULIC SYMBOLS

Hydraulic symbol

ARE-06

ARE-15

P T ARE-06 **/RS

ARE-15 **/RS

C020
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| 3| HYDRAULIC CHARACTERISTICS

Valve model ARE-06 ARE-15
Max Standard| 50 100 210 350 500 15 50 75 150 250 350 420
pressure 50 100 210 350 500
setting R 15 50 75 150 250 420
[bar] IRS 220 270 330 350 150 190 230
Standard| 250 3+100 10+210 15+350 30500 | 2+15 3+50 4+75 8+150 8+250 30+350 30+420
Pressure range
[bar] /IR (1)| 2+50 3+100 10+210 15+350 30+500 | 2+15 3+50 4+75 8+150 8+250 30+420
/RS (1) 200+250 250+290 290+350  310+370 130+170 170+210 210+250
Max pressure port T [bar] 50 50
Max flow Standard, /R 40 s
(l/min] RS 60 100

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

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

Assembly position

Any position

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 1SO 12922
Flame resistant with water NBR, HNBR HFC

E REGULATED PRESSURE VERSUS FLOW DIAGRAMS (based on mineral oil ISO VG 46 at 50°C)

ARE-06 and ARE-06/R
[ Min. regulated pressure

500

400

300

200

100

Regulated pressure [bar]

0 8 16 24
Flow [I/min]

32

ARE-06 /RS
400

40

350

300

250

Regulated pressure [bar]

200

“r

12 24 36 48
Flow [I/min]

ARE-15 and ARE-15/R

[ Min. regulated pressure

500
S
=) 400
(0]
2
8 300
o
3 200
©
>
3 100
o
0 5 30 45 60 75
Flow [I/min]
ARE-15 /RS
270
g
> 240 ——
2
) 210
(o} | L —
IS
£ 180
>
—
&£ 150 —]
T T
0 200 40 60 80 100

Flow [I/min]




| 6| DIMENSIONS [mm]

ARE-06 250
P = INLET PORT G 1/4” M45x1.5
T = OUTLET PORT G 3/8” 231
Locking ring for fastening the valve. @27
Model code: SP-6-RE-310030 \
M45x1.5
i 3
BN
N
N o
8 )] ( 3
I
o
o Rl ﬁ§ o
: 39\
2\ 8
G1/4”
33.5 221.5
232 239
il
3 |
3 £ e
IS N~ N~
Q =S 2 o< s| [TK
— c
E
N~
(o)
Option /RS \/ Option /V Option /VF k/
NS
Mass: 1 Kg
250
ARE-15 62 M45x1.5
P = INLET PORT G 1/2” a5 o7 232
T = OUTLET PORT G 1/2” ‘—‘”27
Locking ring for fastening the valve. =
Model code: SP-6-RE-310030 N
M45x1.5
o
™ e}
- =N
(] T N~
= o | @
0] [§V)
Yo}
o b ) [To)
(J s [ .
: )
| - .
/ i it ©
— = ' [P]
14 |
335 G1/2”
230
232 239
3 | 3
£ £ L
1 <] 5 ©
[sV]
| N~
[}
‘ @
5% S
Option /RS Option /V Option /VF
NS
— —t—
Note: Mass: 1,3 K
For handwheel features, see technical table K150. ass: 1919
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Pressure relief valves type ARAM

two stage, in line mounting - G 3/4" and G 1'/4" threaded ports

Table C045-22/E

P
ARAM-20/20...-E

ARAM-32..../V

ARAM are two stage pressure relief valves
with balanced poppet, designed with
threaded ports for in-line mounting.

In standard versions the piloting pressure
of the poppet @) of the main stage @) is
regulated by means of a grub screw
protected by cap @) installed in the cover ().

Optional versions with setting adjustment
by handwheel (® instead of the grub
screw are available on request.

Clockwise rotation increases the pressure.

ARAM can be equipped with a pilot

solenoid valve @ for venting or for diffe-

rent pressure setting, type:

e DHI for AC and DC supply, with cURus
certified solenoids

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

Threaded ports: G 3/4", G 1'/a"

Max flow: 350, 500 I/min

Max pressure up to 350 bar

1] MODEL CODE

| ARAM -

20 (/[ 20|/| 210

/| 100/100

~
<

I | [ x| [2apC | [*]/ :

ARAM = pressure relief
valve threated port
connections

Size:
20= port P - G 3/4"
32=portP-G 1/

Setting pressure and venting option (1):

- =one setting pressure without option

10=o0ne setting pressure with venting,
with de-energized solenoid

11=o0ne setting pressure with venting,
with energized solenoid

20=two setting pressure with venting,
with de-energized solenoid

21=two setting pressure with venting,
with energized solenoid

22=two setting pressure without venting

32=three setting pressure without venting

Setting: see section [3] for available setting

Pressure range of second/third setting (1):
50 = 4+50 bar 100 = 6+100 bar
210 = 7+210 bar 350 = 8+350 bar

E V

Seals material,
see section [4]:

- =NBR
PE = FKM
BT =HNBR

Series number

Voltage code, see section [7] (1):

X = without connector (1):

See section [6] for available connectors, to be
ordered separately

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

Pilot valve (1):
I = DHI for AC and DC supply,
with cURus certified solenoids
E = DHE for AC and DC supply, high performances

with cURus certified solenoids

Options, see section

WP Y

For PED version see technical table CY045

(1) Only for ARAM with solenoid valve for venting and/or for the selection of the setting pressure.

Co45
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2| HYDRAULIC SYMBOL

ARAM-**/10

ARAM-**/11 ARAM-**/22

ARAM-**/20 ARAM-**/21
| 3] HYDRAULIC CHARACTERISTICS
Valve model ARAM-20 ARAM-32
Setting [bar] 50; 100; 210; 350
Pressure range [bar] 4+50; 6+100; 7+210; 8+350

Max pressure [bar]

ports P, X = 350
Ports T, Y = 210 (without pilot solenoid valve)
For version with pilot solenoid valve, see technical tables EO10 and E015

Max flow [I/min]

350 500

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

Assembly position

Any position

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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 1SO 12922
Flame resistant with water NBR, HNBR HFC

4.1 Coils characteristics (for ARAM with pilot solenoid valve)

Insulation class

DHI pilot

H (180°C) Due to the occuring surface temperatures of the

DHE pilot

solenoid coils, the European standards EN ISO 13732-1
H (180°C) for DC coils F (155°C) for AC coils 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




[5] OPTIONS

/E
N
/WP
A4

= external pilot
= regulating handwheel instead of grub screw protected by cap (for handwheel features, see table K150)
= prolunged manual override protected by rubber cap (only for ARAM with pilot solenoid valve)
= external drain (only for ARAM with pilot solenoid valve)

@ ELECTRIC CONNECTORS ACCORDING TO DIN 43650 FOR ARAM WITH SOLENOID VALVE

The connectors must be ordered separately

Code of connector

Function

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

For other available connectors see tab. E010 and K500

ELECTRIC FEATURES FOR AGAM WITH SOLENOID VALVE

Solenoid|  External supply Powerl ) Colour of )
; Voltage Type of consumption Code of spare coil B Code of spare coil
valve nominal voltage coil label
type +10% (1) code connector 3) DHI DHI DHE
DHI DHE
12DC 12DC COU-12DC green COE-12DC
. 24 DC 24 DC ﬁfrﬁ asw | 30w COU-24DC red COE-24DC
110 DC 110 DC 667 COU-110DC black COE-110DC
220 DC 220 DC COU-220DC black COE-220DC
DHI
DHE 110/50 AC (2) |  110/50/60 AC 60VA | 58VA| COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC 115/60 AC (5) 666 - 80 VA - - COE-115/60AC
AC 120/60 AC 120/60 AC (6) or 60 VA - COI-120/60AC white -
230/50 AC (2) 230/50/60 AC 667 60 VA | 58 VA COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC 230/60 AC 60 VA | 80 VA COI-230/60AC silver COE-230/60AC

(1) For other supply voltages available on request see technical tables E010, E015.

(2) 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
(DHI) and 58 VA

Only for

3
4
5
6) Only for

(
(
(
(

DHE
DHI

REGULATED PRESSURE VERSUS FLOW DIAGRAMS based on mineral oil ISO VG 46 at 50°C

Flow rate [I/min]

ARAM-20
T 30 —
]
& |
% 280 —
o) —T |
[oX b
T 210 —]
o o
S /’_’—
8 1]
o I —
g 7 R N
®© S R
>
o
T 0 70 140 210 280 350

Average values based on tests performed at nominal hydraulic condition and ambient/coil temperature of 20°C.
When solenoid is energized, the inrush current is approx 3 times the holding current.

@ MINIMUM PRESSURE VERSUS FLOW DIAGRAMS based on mineral oil ISO VG 46 at 50°C

ARAM-20

15

12

e

Min. regulated pressure [bar]

0 70

140 210
Flow rate [l/min]

780

350

Co45

ARAM-32
= 350 —
je)
—_ /
- —
= —
g8 i
= [ —
o 20—
= [ —
> [ —
8 1o
g [ A s
3 |
I s e e
3
(@]
Q
T 00 200 300 400 500
Flow rate [I/min]
ARAM-32

5
s
=Y
)
2
%
o 9
Q
o)
2 6
©
= d
2
e 3
<
=

0 00 200 300 400 500

Flow rate [l/min]
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DIMENSIONS [mm]

ARAM-20

A
b

126

|
1
.

9}
@
=

Y
@
o
o

X = port connection for external pilot
Y = port connection for external drain

Y=G1/4

JH

ARAM-20/10/**-IX
ARAM-20/11/**-IX

84

Mass: 5,4 Kg

ARAM-20/10/**-EX
ARAM-20/11/**-EX

Mass: 5,7 Kg

ARAM-20/20/**-1X
ARAM-20/21/**-IX

Mass: 7,1 Kg

99.5 116.6

X=G1/4

Mass: 3,9 Kg

<

395 | 535
82 57

109

Y Y=G1/4

==

95.5

ARAM-20/22/**-1X

Mass: 6,8 Kg

99.5 1155

139

-l
sl

100

ARAM-20/32/**-IX

Mass: 7,4 Kg

99.5 115.5

ARAM-20/20/**-EX
ARAM-20/21/**-EX

Mass: 7,7 Kg

ARAM-20/22/**-EX

Mass: 7,2 Kg

ARAM-20/32/**-EX

Mass: 8 Kg

Overall dimensions refer to valves with connectors type 666




ARAM-32

. | [P==2
3 ) i j—‘ X=G1/4

&%) | ﬁ
G1 1/4 65 40 40 | 535

257 105 82 57

139
X = port connection for external pilot
Mass: 4,7 Kg

Y = port connection for external drain

Y=G1/4

G1/4

—

84 | 100

84 57

ARAM-32/20/**-IX ARAM-32/22/**-IX ARAM-32/32/**-IX

ARAM-32/21/**-IX
Mass: 7,9 Kg

ARAM-32/10/**-IX
ARAM-32/11/**-IX

Mass: 6,2 Kg

Mass: 7,6 Kg Mass: 8,2 Kg

112

IY=G1/4

G1/4 G1/4

95.5 99.5 1155

ARAM-32/22/**-EX ARAM-32/32/**-EX

ARAM-32/20/**-EX
ARAM-32/21/**-EX

Mass: 8,5 Kg

ARAM-32/10/**-EX
ARAM-32/11/**-EX

Mass: 6,5 Kg

Mass: 7,9 Kg Mass: 8,8 Kg

Overall dimensions refer to valves with connectors type 666

Co45 ON-OFF VALVES
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Table C066-21/E

Pressure relief valves type AGAM
two stage, subplate mounting - ISO 6264 size 10, 20 and 32

AGAM-10/11...-E

AGAM-20/..../V

AGAM are two stage pressure relief valves

with balanced poppet, designed to operate in

oil hydraulic systems.

In standard versions the piloting pressure of

the poppet @) of the main stage () is regula-

ted by means of a grub screw protected by

cap @ in the cover @).

Optional versions with setting adjustment by

handwheel () instead of the grub screw are

available on request.

Clockwise rotation increases the pressure.

AGAM can be equipped with a pilot solenoid

valve (® for venting or for different pressure

setting type:

e DHI for AC and DC supply, with cURus cer-
tified solenoids

* DHE for AC and DC supply, high perfor-
mances with cURus certified solenoids

Mounting surface: ISO 6264 size 10, 20 and 32
Max flow: 200, 400 and 600 I/min
Max pressure up to 350 bar

1| MODEL copE

| AGAM -

20 |//20|/| 210 |/ 100/100 |/| V

] [ x| [2apc| [*~]1 *

AGAM = pressure relief
valve subplate
mounting

Size:
10 20 32

Setting pressure and venting option:

- =one setting pressure without option

10=o0ne setting pressure with venting,
with de-energized solenoid

11=o0ne setting pressure with venting,
with energized solenoid

20=two setting pressure with venting,
with de-energized solenoid

21=two setting pressure with venting,
with energized solenoid

22=two setting pressure without venting

32=three setting pressure without venting

Setting: see section [3] for available setting (1)

Pressure range of second/third setting (1):
50 = 4+50 bar 100 = 6+100 bar
210 = 7+210 bar 350 = 8+350 bar

Seals material,
see section [4]:

- =NBR
PE = FKM
BT = HNBR

Series number

Voltage code, see section [&] (1):

X = without connector (1):

See section [7] for available connectors, to be
ordered separately

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

Pilot valve (1):

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

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

Options, see section [5]
E vV WP Y

For PED version see technical table CY066

(1) Only for AGAM with solenoid valve for venting and/or for the selection of the setting pressure

Co66 ON-OFF VALVES 609



| 2| HYDRAULIC SYMBOLS

AGAM

e _x AGAM-/10

| 3] HYDRAULIC CHARACTERISTICS

Valve model AGAM-10 AGAM-20 AGAM-32
Setting [bar] 50; 100; 210; 350
Pressure range [bar] 4-50; 6-+-100; 7+210; 8+350
ports P, X = 350
Max pressure [bar] Ports T, Y = 210 (without pilot solenoid valve)
For version with pilot solenoid valve, see technical tables EO10 and E015
Max flow [I/min] 200 400 600

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

Assembly position

Any position

Subplate surface finishing

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

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

4.1 Coils characteristics (for AGAM with pilot solenoid valve)

Insulation class DHI pilot

H (180°C) Due to the occuring surface temperatures of the

DHE pilot

N - N — solenoid coils, the European standards EN ISO 13732-1
H (180°C) for DC coils F (155°C) for AC coils  gnd 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

[5] OPTIONS
/E = external pilot
N =regulating handwheel instead of grub screw protected by cap (for handwheel features, see table K150)

/WP = prolunged manual override protected by rubber cap (only for AGAM with pilot solenoid valve)




E ELECTRIC CONNECTORS ACCORDING TO DIN 43650 FOR AGAM WITH SOLENOID VALVE

The connectors must be ordered separately

Code of connector

Function

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

For other available connectors, see tab. E010 and K500

ELECTRIC FEATURES FOR AGAM WITH SOLENOID VALVE

Solenoid External supply Povver‘ ) Colour of )
valve nominal voltage Voltage Type of consumption Code of spare coil coil label Code of spare coil
o code connector 3) DHI DHE
type +10% (1) DHI | DHE DHI
12DC 12DC 666 COU-12DC green COE-12DC
DC 24 DC 24 DC or 33w | 30w COU-24DC red COE-24DC
110 DC 110 DC 667 COU-110DC black COE-110DC
oH 220 DC 220 DC COU-220DC black COE-220DC
DHE 110/50 AC (2) | 110/50/60 AC B0 VA | 58 VA | COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC 115/60 AC (5) 666 - 80 VA - - COE-115/60AC
AC 120/60 AC 120/60 AC (6) or 60 VA - COI-120/60AC white -
230/50 AC (2) 230/50/60 AC 667 60 VA | 58 VA COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC 230/60 AC 60 VA | 80 VA COI-230/60AC silver COE-230/60AC

(1) For other supply voltages available on request see technical tables E010, EO15.
(2) 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 (DHI) and 58 VA

(3) Average values based on tests performed at nominal hydraulic condition and

ambient/coil temperature of 20°C.

. REGULATED PRESSURE VERSUS FLOW DIAGRAMS based on mineral oil ISO VG

350

280

210

140

70

Regulated pressure at port P [bar]

(]

350

280

210

40

20

Min. regulated pressure [bar]

Flow rate [I/min]

AGAM-10
—
////
40 80 120 160 200

Flow rate [l/min]

AGAM-10
L —
—
//
40 80 120 160 200

(4) When AC solenoid is energized, the inrush

(5) Only for DHE

PERMISSIBLE RANGE (shared area) based on mineral oil ISO VG 46 at 50°C

46 at 50°C
AGAM-20
350
' [ —]
—
g |
o WO
o
3 [ —
= 210 F——
® N S —
3 U0
8 [ R B B,
o
o 70 ———
o N E— —
kS|
3
()]
& 0 80 160 240 320 400
Flow rate [I/min]
AGAM-20
. 350
@
2
o 280
>
(2]
[
2 210
o
°
[0
A
)
S 2 — |
- —
C
s |
0 80 160 240 320 400

Flow rate [l/min]

Co66

Regulated pressure at port P [bar]

Min. regulated pressure [bar]

(6) Only for DHI

current is approx 3 times the holding current.

AGAM-32
350 —
[
—_—]
280 s—
N —
[ —
210 — |
[
40— —
70
0 120 240 360 480 600
Flow rate [I/min]
AGAM-32
350
280
210
40 i
/
20
/
—
0 120 240 360 480 600
Flow rate [l/min]
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MINIMUM PRESSURE VERSUS FLOW DIAGRAMS based on mineral oil ISO VG 46 at 50°C

AGAM-10 AGAM-20 AGAM-32
15 15 165
5 = 5
& 9 £ 7 2, /
o o o
3 / 3 3
(2] w (2]
g ° g ? g 9
o o (o}
° / ) / ke
L 6 L 6 L
& |— k| s
o} =} >
()] (@) ()]
© 3 o 3 o 3
< < <
= = =
0 40 80 120 160 200 0 80 160 240 320 400 0 m0 740 560 80 a0
Flow rate [I/min] Flow rate [I/min] Flow rate [I/min]
(11] DIMENSIONS [mm]
AGAM-10
‘ 69 ISO 6264: 2007
~ ] Mounting surface: 6264-06-09-1-97
@ " OB N Fastening bolts:
B | L ® NAN AR < 4 socket head screws
‘ X= G4 = = SN N € M12x35 class 12.9
= S P - K Dy Tightening torque = 125 Nm
1 L : 2 Seals: 2 OR 123; 1 OR 109/70
51.5 7] Lm3 47’5_‘ view from x  Ports P, T: @ = 14,5 mm
27| 1055 35 06 | Jee1s o Ports X: @ = 3.2 mm
136 = 1=
1 80 Mass: 3,6 Kg
X
_ = = ‘ = ‘ =
= o 3 e 3 8 3
ﬂ R a ¥ - i h =
By
] [
- ELT ’_DY= G1/4 J:LT F‘jv:mm C [ i F‘jv:ew i ’_DY=G1/4
X=G1/4 X=G1/4 X=G1/4 X=G1/4
- | | | I [
81 | 55 8l - 103 81 985 81 103

AGAM-10/10/**-IX
AGAM-10/11/**-IX
Mass: 5,1 Kg

[

96.5

55‘

AGAM-10/20/**-1X
AGAM-10/21/**-IX
Mass: 6,2 Kg

AGAM-10/22/**-IX

Mass: 5,9 Kg

96.5 118.5

N
=

=

[

96.5

98.5

AGAM-10/32/**-1X

Mass:

6,3 Kg

X=G1/4
/

[

96.5

118.5

AGAM-10/10/**-EX
AGAM-10/11/**-EX
Mass: 5,1 Kg

AGAM-10/20/**-EX
AGAM-10/21/**-EX
Mass: 6,2 Kg

AGAM-10/22/**-EX

Mass: 5,9 Kg

AGAM-10/32/**-EX

Mass: 6,3 Kg

Overall dimensions refer to valves with connectors type 666




AGAM-20

X=G1/4

12.5 123.5 2

116

4
g
8
D
1
25
75

26 217

Mass: 4,8Kg

Mounting surface: 6264-08-11-1-97

4 socket head screws M16x50 class 12.9

Seals: 2 OR 4112; 1 OR 109/70

109

e
L

138 = =
f 102.5
X
86.2 ISO 6264: 2007
?ﬁ g\
i N Fastening bolts:
N A J u{g] Tightening torque = 300 Nm
"ol el
Or 219
T Ports P, T: @ = 24 mm
111 23.8 Ports X: @ = 3,2 mm
134.9) view from X
57.2
79.4
90.5
= 5P @ 8
/] ]
C 1 FD v-cia [—H FD —G1/4
X=G1/4 =G1/4
- -
84 52 84 100

AGAM-20/10/**-IX
AGAM-20/11/**-IX

Mass: 6,3 Kg

AGAM-20/20/**-1X
AGAM-20/21/**-IX

Mass: 7,4Kg

84

=G1/4
/

95.5

3
i h .
1] Y=G1/4
N [Y=Gi/
=G1/4
/
84 100

AGAM-20/22/**-IX

Mass: 7,1 Kg

AGAM-20/32/**-IX

Mass: 7,5 Kg

AGAM-20/10/**-EX
AGAM-20/11/**-EX

Mass: 6,3 Kg

AGAM-20/20/**-EX
AGAM-20/21/**-EX

Mass: 7,4 Kg

AGAM-20/22/**-EX

Mass: 7,1 Kg

AGAM-20/32/**-EX

Mass: 7,5 Kg

Overall dimensions refer to valves with connectors type 666

Co66
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AGAM-32

AGAM-32/10/**-EX
AGAM-32/11/**-EX

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

AGAM-32/22/**-EX

AGAM-32/32/**-EX

‘ 109.9 ISO 6264: 2007
{EH @ ‘ N Mounting surface: 6264-10-17-1-97
. (@B D (with M20 fixing holes instead
i f_ . o 7 ﬁ\gh of standard M18)
_ e - 125 «  Fastening bolts:
| x> Gja i R NS -/ _J | ®° 4 socket head screws
I | s ! L{}, P e M20x60 class 12.9
925 T 1les "ooas IS Tightening torque = 600 Nm
h 12.7| |31.8 Seals: 2 OR 4131; 1 OR 109/70
2 157 3 31 ’
_ ;—JL 445 Ports P, T: @ = 28,5 mm
fX 1215 60 Ports X: @ = 3,2 mm
Mass: 6,2 Kg 88.9 view from X
— ) = | = | =
= | . III‘[E' B 2 &P 3 B 3
®%s ||~
(= fannl=y FD L Tly_g. i B
_ = Y=G1/4 el Y=G1/4
”—l !_IDY 1/4 \\_L ”—l | Y=G1/ —‘ / EL —‘ /
I I | |
| X=G1/4 | X=G1/4 | X=G1/4 | X=G1/4
. \ . | L |
84 52 84 100 | 84 955 | 84 100
96 96 96 96
AGAM-32/10/**-IX AGAM-32/20/**-1X AGAM-32/22/**-IX AGAM-32/32/**-IX
AGAM-32/11/**-IX AGAM-32/21/**-IX
Mass: 7,7 Kg Mass: 8,8 Kg Mass: 8,5 Kg Mass: 8,9 Kg
o
- i
I]
1 1 Y=G1/4 W
| 1 O s i 1
X=G1/4 - X=G1/4
| X=G1/ | X=G/4 X=
995 69 995 1155 1155

Mass: 7,7 Kg Mass: 8,8 Kg Mass: 8,5 Kg Mass: 8,9 Kg
Overall dimensions refer to valves with connectors type 666
12| MOUNTING SUBPLATES
@ Counterbore
Ports
Valve Subplate model Port location [mm] l\[lllggs]s
P T X P T X
AGAM-10 BA-306 G1/2"| G3/4" | G1/4" 30 36,5 21,5 1,5
BA-406 G3/4" | G3/4"| G1/4"| 36,5 36,5 21,5 3,5
AGAM-20 Ports P, T, X underneath;
BA-506 G1" G1" | G1/4" 46 46 21,5 3,5
AGAM-32 BA-706 G11/21G11/2"| G1/4"| 63,5 63,5 21,5 6

The subplates are supplied with fastening bolts. For further details see table K280
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Pressure relief valves type REM
two stage, flange mounting SAE 3/4”, 17, 1'/4”

REM-3/20...-E

REM-4/210/V

1| MODEL CODE

| REM

4 |//20] | 210 |/| 100100 |/| V

REM = pressure relief
valve SAE flange
mounting

Size: 3 = SAE 3/4"
4 = SAE 1"
5 = SAE 1'/4"

Setting pressure and venting option (1):

- =one setting pressure without option

10=o0ne setting pressure with venting,
with de-energized solenoid

11=o0ne setting pressure with venting, with
energized solenoid

20=two setting pressure with venting,
with de-energized solenoid

21=two setting pressure with venting, with
energized solenoid

22=two setting pressure without venting

32=three setting pressure without venting

Pressure range:

50 = 4+50 bar;

100 = 6+100 bar;

210 = 7210 bar;

350 = 8+350 bar (only for REM-3)

Table C073-16/E

REM are two stage pressure relief valves

with balanced poppet and SAE flange con-

nection, designed to operate in oil hydrau-

lic systems.

They can be directly mounted with SAE

flange attachments on the pumps outlet

ports ® and, in particular, on the PFE

pumps (see tab. A005, A0Q7).

In standard versions the piloting pressure

of the poppet @) of the main stage @ is

regulated by means of a grub screw @

protected by cap @ in the cover ®).

Optional versions with setting adjustment

by handwheel (® instead of the grub screw

are available on request.

Clockwise rotation increases the pressure.

REM can be equipped with a venting sole-

noid valve @) type:

e DHI for AC and DC supply, with cURus
certified solenoids

e DHE for AC and DC supply, high
performances, with cURus certified sole-
noids

Mounting surface:

SAE flange connection: 3/4", 1", 1"4"

Max flow: 200, 400 and 600 I/min respectively

Pressure up to 350 bar (depending on

models)

-[1] [x] [24DC | [* ]/ *

Seals material,
see section [4]:

-  =NBR
PE =FKM
BT = HNBR

Series number

Voltage code, see section

X = without connector (1):

See section [7] for available connectors, to be
ordered separately

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

Pilot valve (1):

-1 = DHI for AC and DC supply
with cURus certified solenoids

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

Options (2):

cap

WP = prolonged manual override protected by rubber cap (1)
V  =regulating by handwheel instead of a grub screw protected by

Pressure range of second/third setting (1):
50 = 4+50 bar;

100 = 6+100 bar;

210 = 7+210 bar;

350 = 8+350 bar (only for REM-3)

(1) Only for REM with solenoid valve for venting and/or for the selection of the setting pressure

(2) For handwheel features, see technical table K150

Co73
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|2 HYDRAULIC CHARACTERISTICS

REM

— . = ,

REM-*/20 REM-*/21 REM-*/32
Valve model REM-3 REM-4 REM-5
Max flow [I/min] 200 400 600
Pressure range [bar] 4-50; 6-100; 7-210; 8-350 4+50; 6=100; 7+210

ports P, X =350
[bar] Port T =210 (without pilot solenoid valve)
For version with pilot solenoid valve, see technical tables EO10 and E015

Max pressure

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

Assembly position Any position

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Compliance

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

Ambient temperature

NBR seals (standard) = -20°C + +80°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

Seals, recommended fluid temperature

Recommended viscosity 15+100 mm?/s - max allowed range 2,8 + 500 mm?/s

Max fluid contamination level 1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

3.1 Coils characteristics (for ARAM with pilot solenoid valve)

Insulation class DHI pilot | H (180°C) Due to the occuring surface temperatures of the

- - ~ solenoid coils, the European standards EN ISO 13732-1
DHE pilot | H (180°C) for DC coils  F (155°C) for AC coils  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 REGULATED PRESSURE VERSUS FLOW DIAGRAMS based on fluid viscosity of 256 mm?/s at 40°

REM-3 REM-4 REM-5
250

w
U
=4
N
w
(=]

I

N
x
(=4

200

~N
L~}
=4

[

=
Ul
=4

150

~N
e
(=

100 am—

100

~
(=)

Regulated pressure at port P [bar]
5
Regulated pressure at port P [bar]

50

w
=

Regulated pressure at port P [bar]

o

40 80 120 160 200 0 120 240 360 480 600

Lo

80 160 240 320 400

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

(]

MINIMUM PRESSURE VERSUS FLOW DIAGRAMS based on fluid viscosity of 25 mm?/s at 40° C
REM-3 REM-4 REM-5
15 15 15

a

2 /

12

O

Min. regulated pressure [bar]
el

Min. regulated pressure [bar]
O

Min. regulated pressure [bar]

0 40 80 120 160 200 0 80 160 240 320 400 0 120 240 360 480 600

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

@ ELECTRIC CONNECTORS ACCORDING TO DIN 43650 FOR REM WITH SOLENOID VALVE
The connectors must be ordered separately

Code of connector Function
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

For other available connectors, see tab. E0O10 and K500.

ELECTRIC FEATURES FOR AGAM WITH SOLENOID VALVE

Solenoid|  External suppl Power Colour of
orenol xiernal supply Voltage Type of consumption Code of spare call olour o Code of spare coll
valve nominal voltage coil label
code connector 3) DHI DHE
type +10% (1) DHI | DHE DHI
12DC 12DC 666 COU-12DC green COE-12DC
DC 24 DC 24 DC or 33W | 30W COU-24DC red COE-24DC
110 DC 110 DC 667 COU-110DC black COE-110DC
DHI 220 DC 220 DC COU-220DC black COE-220DC
DHE 110/50 AC (2) |  110/50/60 AC 60 VA | 58 VA | COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC 115/60 AC (5) 666 - 80 VA - - COE-115/60AC
AC 120/60 AC 120/60 AC (6) or 60 VA - COI-120/60AC white -
230/50 AC (2) 230/50/60 AC 667 60 VA | 58 VA COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC 230/60 AC 60 VA | 80 VA COI-230/60AC silver COE-230/60AC

(1) For other supply voltages available on request see technical tables E010, E015.

(2) 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
(DHI) and 58 VA

Average values based on tests performed at nominal hydraulic condition and ambient/coil temperature of 20°C.

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

Only for DHE

Only for DHI

A i

(3
(4
(5
(6
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DIMENSIONS [mm]

REM-3

REM-3/20/**-IX
REM-3/10/**-IX REM-3/21/**-IX
REM-3/11/**-IX 1

109

79

P

58 | 785 106 78.5
Mass: 8,1 Kg Mass: 9,2 Kg

Flange type WFD-20

Erléjt’ ELI |_D| Flange type WFD-20

Y.
R 5 | e L [y
© 18
=] | o
ﬁl:]amﬁg © & :: &) Q0
=7 G1/4 ===
.36 75 47.63| | 36 REM-3/22/**-IX REM-3/32/**-IX
3.5 92 40.5
OR-4100 =
Mass: 6,6 Kg & o i
o
-
ks
V\/EDB PN
101.5 78.5 106 78.5
Mass: 8,9 Kg Mass: 9,3 Kg
REM-4 REM-4/20/**-IX
REM-4/10/**-IX REM-4/21/**-IX
REM-4/11/**-IX = =
= 2 ® ‘
LT =)
il il
L L4
58 78.5 106 78.5
Flange type WFD-25 Mass: 8,3 Kg Mass: 9,4 Kg
36.28
I:LI |_El| Pange type WFD-25
225
3 225
~l g [
[aV]
s =75= G1/4 ==
oarar L REM-4/22/**-IX REM-4/32/**-IX
3.5 92 40.5
Mass: 6,8 Kg ‘ E

e BN
101.5 78.5 106 78.5
Mass: 9,1 Kg Mass: 9,5 Kg

109

i)

Overall dimensions refer to valves with connectors type 666.



REM-5

REM-5/20/**-IX
REM-5/10/**-IX REM-5/21/**-IX
REM-5/11/**-IX

109

79

TR | I

I==1

i

58 785 106 785
F'T‘ge type WFD-32 Mass: 9,7 Kg Mass: 10,8 Kg
40.25
10 mlinl
.!,EH\‘ [ E_B\ Flange type WFD-32
'Gi}m :;‘ 2 D
N ) 1%
g 1l %)
Cemb |
- | = G1/4 o REM-5/22/**-IX REM-5/32/**-IX
41 80 58.7
35 97 41 —
OR-4150 :
3 m| g
Mass: 8,2 Kg T :
k=
[
1015 | 785 106 785
Mass: 10,5 Kg Mass: 10,9 Kg
REM-3 REM-3/20/**-EX
REM-3/10/**-EX REM-3/21/"-EX
1 94 1
Mass: 8,1 Kg Mass: 9,2 Kg
Flange type WFD-20
39.25
€§ EL' |_El| Flange type WFD-20
= ‘>@ §
NG 3
I
=
== REM-3/22/**-EX REM-3/32/**-EX
|36 75 .36 |
OR-4100 35 92 |405 £
Mass: 6,6 Kg N

1

101.5 121 94

Mass: 8,9 Kg Mass: 9,3 Kg
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| 9| DIMENSIONS [mm]

REM-4 REM-4/20/**-EX
REM'4/10/**'EX REM'4/21/**'EX
REM-4/11/**-EX _
R
L4
Flange type WFD-25 121 94
85.25 Mass: 8,3 Kg Mass: 9,4 Kg
:L| |_D| Flange type WFD-25
< 225
A . Fl REM-4/22/**-EX REM-4/32/**-EX
o
© : X 0 =
eV N =
G1/4 == o
52.4 || 38 i
OR-4131 3.5 92 40.5
Mass: 6,8 Kg EL‘ T D
L_d L_d
101.5 | 121 94 |
Mass: 9,1 Kg Mass: 9,5 Kg
REM-5 REM-5/20/**-EX
REM-5/10/**-EX REM-5/21/**-EX
REM-5/11/**-EX _ _
’ D
Flange type WFD-32 121 94
40.25 ‘ ‘
Mass: 9,7 Kg Mass: 10,8 Kg
ailinl=
L |_ — Flange type WFD-32
o )
2l ?% 1%
- ; (@ REM-5/22/**-EX REM-5/32/**-EX
J |e==p BN 9
= 1= G1/4 == =
41 80 58.7 | —
97 41 o
OR-4150 - ‘
Mass: 8,2 Kg <:D D:>
101.5 | 94
Mass: 10,5 Kg Mass: 10,9 Kg
Overall dimensions refer to valves with connectors type 666
ASSEMBLY EXAMPLE OF A REM VALVE ON A PFE PUMP
LATERAL VIEW OF PUMP REAR VIEW OF PUMP TOP VIEW OF PUMP

@ Pump type PFE
@ Relief valve type REM
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Table C070-15/E

Pressure control valves type AGIR, AGIS, AGIU

two stage, subplate mounting, ISO 5781 sizes 10, 20 and 32

=<{{{fin

LA

AGIRR-20/***IV AGIU-10/11...-E

Two stage pressure control valves with balan-

ced poppet designed to operate in oil

hydraulic systems.

AGIR: pressure reducing;

AGIS: sequence;

AGIU: unloading.

In standard versions the piloting pressure

of the poppet @) of the main stage @ is

regulated by means of a grub screw pro-

tected by cap @ in the cover @).

Optional versions with setting adjustment

by handwheel B instead of the grub screw

are available on request.

Clockwise rotation increases pressure.

Unloading valves AGIU can be equipped

with a venting solenoid valve ® type:

e DHI for AC and DC supply, with cURus
certified solenoids

e DHE for AC and DC supply, high
performances with cURus certified sole-
noids

Mounting surface: 1ISO 5781 size 10, 20 and 32

Max flow:

AGIR = 160, 300, 400 I/min

AGIS = 200, 400, 600 I/min

AGIU =100, 200, 300 I/min

1| MODEL copE

| AGIU (] -l20]/7[10]7[210]/[V]-

Pressure control valves

subplate mounting

AGIR = pressure reducing

AGIS = sequence

AGIU = unloading

Only for AGIR and AGIS:

R= with check valve

- = without check valve

Size: 10 20 32

Optional solenoid valve for venting (1)

10 = venting with de-energized solenoid

11 = venting with energized solenoid

Pressure range:

50 = 4+50 bar (AGIR*); 100 = 6+100 bar;

210 = 7+-210 bar; 350 = 8+-350 bar

Options (2):

V = regulating handwheel instead of a grub screw protected by cap

VF = regulating knob instead of a grub screw protected by cap (only for AGIS, AGIU)

VS = manual override with safety locking instead of a grub screw protected by cap
(only for AGIS, AGIU)

Only for AGIU:

D = internal drain

WP = prolonged manual override protected by rubber cap (1)
- = standard unloading characteristics
5, 6, 7 = other unloading characteristics, see section

Pressure up to 350 bar

x| jaapc |yl

Seals material,
see section [3]:

- =NBR
PE =FKM
BT =HNBR

Series number

Voltage code, see section [7] (1)

X = without connector (1):

See section [7] for available connectors, to be
ordered separately

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

Pilot valve (1):

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

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

(1) Only for AGIU with solenoid valve for venting (2) For handwheel features, see technical table K150

Co070

ON-OFF VALVES 621



| 2| HYDRAULIC CHARACTERISTICS

i :
uY*L*JLiJ
n i n i
; ; ; Al ; ‘
. _ \ _
| =1 7 Lyl =1 r L
- L L iy L L J
AGIU ‘ ! rfh ] ‘ AGIU-**/10 m ! rfh 7 ‘ AGIU-*/11
1 *J 1 77J 1 1 #J 1 77J 1
Ll BT I A R
B I LY B I LY
Valve model AGIR-10 | AGIR-20 | AGIR-32 AGIS-10 AGIS-20 AGIS-32 AGIU-10 | AGIU-20 | AGIU-32
Max flow [I/min] 160 300 400 200 400 600 100 200 300
Pressure range [bar] 4+50 (AGIR"); 6+100; 7+210; 8+350
Max pressure [bar] Ports A, B, X = 350 bar PortY =0

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

Assembly position

Any position

Subplate surface finishing

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

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

3.1 Coils characteristics

Due to the occuring surface temperatures of the

Insulation class DHI pilot | H (180°C) solenoid coils, the European standards EN ISO 13732-1
DHE pilot | H (180°C) for DC coils F (155°C) for AC coils 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 REGULATED PRESSURE VERSUS FLOW DIAGRAMS based on mineral oil ISO VG 46 at 50°C

AGIR-10
350

280

210

140

70

Regulated pressure [bar]

0 30 60 90 120 150

Flow rate [I/min]

AGIS-10, AGIU-10

350

|
|t

280 Emm—

L

210 =

70

Regulated pressure [bar]

0 40 80 120 160 200
Flow rate [I/min]

Note: for AGIU-10, the max flow rate is 100 I/min

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

1=AGIR-10A—-B
2=AGIR-20A—-B
3=AGIR-32A—>B
4=AGIR-10B— A
5=AGIR-20B - A
6=AGIR-32B—> A

7 = AGIS-10
8 = AGIS-20
9= AGIS-32

Opening/closing diagram for AGIU

1= AGIU-*/...(standard) 3 = AGIU-**/.../6
2= AGIU-*"/.../5 4 = AGIU-*/..[7

NOTES

1)Short pipes with low resistance must be
used between the unloading valve and
the accumulator;

2)When the resistance is high, the hydraulic
pilot signal must be taken as closed as
possible to the accumulator;

3)With high pump flow and small valve
differential pressure of intervention it is
advisable to use the version with
external drain;

4)When to use the BA-*25 subplates:

a) in applications with working frequencies
>10 Hz use subplates type BA-*25/4
(spring with 4 bar of cracking pressu-
re);

b) in applications with working frequencies
<10 Hz use subplates type BA-*25/2
(spring with 2 bar of cracking pressure);

AGIR-20
350
& 280 =
o ] 0>
2 210
14 I R e
a
o 140
(0]
ks
% 70
[any
0 60 120 180 240 300

350

280

210

140

70

Regulated pressure [bar]

20

16

12

Min regulated pressure [bar]

100

80

60

40

20

Regulated pressure [bar]

Flow rate [I/min]

AGIS-20, AGIU-20

—
| —— |
r-‘"—//

L
F—’__________——-—-—

S DR -
—
80 160 240 320 400

Flow rate [I/min]
Note: for AGIU-20, the max flow rate is 200 I/min

NN

7/
4

80 160

240

Flow [I/min]

320 400

Co070

AGIR-32

350
= —
3 80—
% s e
2 20
o T |
a
o U e |
0]
kS —
> 70 —
(0]
o

0 80 160 240 320 400

Flow rate [I/min]

AGIS-32, AGIU-32
350

//

280

| —1

210 ]

140F—]
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I
I
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0 120 240 360 480 600
Flow rate [I/min]

Note: for AGIU-32, the max flow rate is 300 I/min
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9

-
/
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w
S
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ELECTRIC CONNECTORS ACCORDING TO DIN 43650 FOR AGIU WITH SOLENOID VALVE
The connectors must be ordered separately

Code of connector Function
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

For other available connectors, see tab. EO10 and K500

ELECTRIC FEATURES FOR AGAM WITH SOLENOID VALVE

Solenoid|  External | Power Colour of
olenol xternal supply Voltage Type of consumption Code of spare coil olouro Code of spare coll
valve nominal voltage coil label
o code connector 3) DHI DHE
type +10% (1) DHI | DHE DHI
12DC 12DC 666 COU-12DC green COE-12DC
b 24 DC 24 DC o 33w | sow COU-24DC red COE-24DC
110 DC 110 DC 667 COU-110DC black COE-110DC
OHI 220 DC 220 DC COU-220DC black COE-220DC
DHE 110/50 AC (2) |  110/50/60 AC 60 VA | 58 VA | COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC 115/60 AC (5) 666 - 80 VA - - COE-115/60AC
AC| 120/60 AC 120/60 AC (6) or BOVA | - COI-120/60AC white -
230/50 AC (2) | 230/50/60 AC 667 60 VA | 58 VA |  COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC 230/60 AC 60 VA | 80 VA COI-230/60AC silver COE-230/60AC

(1) For other supply voltages available on request see technical tables EO10, EO15.

(2) 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
(DHI) and 58 VA

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

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

) Only for DHE

)

3
4
5
6) Only for DHI

(
(
(
(

DIMENSIONS [mm]

AGIR, AGIS, AGIU size 10

1ISO 5781: 2000

Mounting surface: 5781-06-07-0-00
Fastening bolts:

4 socket head screws M10x45 class 12.9
Tightening torque = 70 Nm

Seals: 2 OR 109/70, 2 OR 3068 66.7 @ «~
Ports A, B: @ = 14 mm 8. ® ® 50.5 o
Ports X, Y: @ =5 mm o8.7
< L I
—| —=| [S]
ol ~ . 1 gI \Y ©
2% [ & gl @ JJ_'JJ H
555 | 925 67.5 w5 675
view from X '
AGIU-10/10/**-IX AGIU-10/10/**-EX
Mass = 5,3 Kg Mass = 5,6 Kg
50.5
425 205, E - ﬂ
o
% §I _ _ - - o El o %I
o | S 2 L] LH
[ U%F“l[]T = [11; 7H
. | Sl == I L. ‘I 3
44 925 |7 210.5 10.5 92.5 67.5 83 91
017] | 26 tx ‘
90
AGIR-10; Mass= 3,3 Kg AGIS-10; Mass= 3,8 Kg AGISR-10; Mass= 5,3 Kg

AGIRR-10; Mass= 3,5 Kg AGIU-10; Mass= 3,8 Kg




AGIR, AGIS, AGIU size 20

1ISO 5781: 2000
Mounting surface: 5781-08-10-0-00
Fastening bolts:

79.4
4 socket head screws M10x45 class 12.9 ® o
Tightening torque = 70 Nm 29 773 wee 505 -
Seals: 2 OR 109/70, 2 OR 4100 64" —
Ports A, B: @ = 22 mm - © j—zg
Ports X, Y: @ = 5 mm - - ’J?TL’ S S
“EERNEE 2
3% Jaf\b; ¥ | 1
/AP J
63} -
view from X 38 127 50.5 54 127 50.5
AGIU-20/10/**-1X AGIU-20/10/**-EX
Mass = 7,5 Kg Mass = 7,8 Kg
50.5
] o
42.5 50.5 U =¥
o, ] 5 — o S
i 6] =g o
2 /) ; IR i
4}» ! ] =0 4] S [ ' 1 [
- — . o 1 o
[ L & <| ' J j <rl
w 1T wr
265 127 95 2105 127 50.5 106.5 815
217] | 26 |y
AGIR-20; Mass= 5,5Kg 104 AGIS-20; Mass= 6Kg AGISR-20; Mass= 9 Kg
AGIRR-20; Mass= 5,7 Kg AGIU-20; Mass= 6Kg
AGIR, AGIS, AGIU size 32
ISO 5781: 2000
Mounting surface: 5781-10-13-0-00
Fastening bolts: 505 = 8
6 socket head screws M10x45 class 12.9 - .
Tightening torque = 70 Nm 96.8 S
Seals: 2 OR 109/70, 2 OR 4131 929 H— S
Ports A, B: @ = 28 mm . |48.4_ ( 8
Ports X, Y: @ =5 mm T
g g j
©
JIEHEO ) 1
3| © 0o 15 XOT©
| ar Nt + w
R\ 24 1425 49 |40 1425 49
; @
vewfromx | ® [ AGIU-32/10/*-IX AGIU-32/10/**-EX
Mass = 11,4 Kg Mass = 11,7 Kg
50.5
=0 <
o
42.5 S
< T
I H—F | Dl 2
S | ]
2 ;
| h
— 2
! 3
& ~
T wr U .r.
125 1425 105 105 1425 49 1425 71
‘ 17 1 26 |x
AGIR-32; Mass= 9,4 Kg t;—;j AGIS-32; Mass= 9,9 Kg AGISR-32; Mass= 15.5Kg
AGIRR-32; Mass= 9,6 Kg 117.5 AGIU-32; Mass= 9,9 Kg
Overall dimensions refer to valves with connectors type 666
| 9] MOUNTING SUBPLATES
Counterbore
Valves Subplate model Port location Ports [mm] M:ss
A | B |XY|OUT| A | B | XY |our|I[Kdl
AGI*-10 BA-305 G1/2"|G 1/2"\G 1/4"| - 30 30 | 215 - 1
AGI*-20 BA-505 Ports A, B, Y underneath; G1" | G1"G1/4" - 46 46 | 21,5 - 2
AGI*-32 BA-705 G1'/2G1/21G 14" - 63,5635 | 215 - 7,5
AGIU-10 | BA-325 (with incorporated check valve) | G 1/2" G 3/4"G1/4"\G1/2"| 30 | 36,5 |215| 30 5
AGIU-20 BA-425 (with incorporated check valve) | Ports A, B, Y underneath; G1"|G1"|G1/4"| G1"| 46 46 | 215 | 46 6,5
AGIU-32 BA-625 (with incorporated check valve) G1/2G1/21G1/4"G17/2" 635|635 | 215|635 | 13
The subplates are supplied with fastening bolts. For further details see table K280
01/20 €070 ON-OFF VALVES 625
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Flow control valves type QV-06

pressure compensated, two way, ISO 4401 size 06

QV-06

1] MODEL coDE

Table C210-8/E

QV are flow control valves with pressure
compensator D: the controlled flow rate is
independent of pressure variations.

They are usually supplied with a built-in
check valve @ to allow the free flow in the
opposite direction.

The flow is regulated by turning a gradua-
te micrometer knob (3. Clockwise rotation
increases the flow regulation.

Optional versions with locking key @ on
the adjustment knob are available on
request.

ISO 4401 size 06.

Flow up to 1,5; 6; 11; 16; 24 I/min (depen-
ding on models).
Pressure up to 250 bar.

Valves designed to operate in hydraulic
systems with hydraulic mineral oil or
synthetic fluid having similar lubricating
characteristics.

| Qv - |06 | [/ 6 /I | K / g
Pressure compensated Seals material, see section BI:
flow control valve - =NBR
PE =FKM
Size: 06 BT = HNBR
- - . Series number
Maximum adjustable flow rate: Options:
1 =1,51/min 11 = 11 1/min 24 = 24 |/min K = with lock key for the setting knob
6 = 61/min 16 = 16 |/min V = without by-pass check valve
@ HYDRAULIC CHARACTERISTICS
Hydraulic symbols
TR L
with check valve (standard) without check valve (option /V) A L
Valve model QV-06/1 QV-06/6 QV-06/11 QV-06/16 QV-06/24
Max regulated flow [1/min] 1,5 6 1 16 24
Min regulated flow [em?/min] 50
Max flow B—A through check valve [l/min] 24
Regulating Ap [bar] 3 3 5 6,5 8
Max flow on port A [I/min] 24
Max pressure [bar] 250

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

Assembly position

Any position

Compliance

REACH Regulation (EC) n°190

RoHS Directive 2011/65/EU as last update by 2015/65/EU

7/2006

Ambient temperature

Standard = -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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
c210 ON-OFF VALVES 627



|4 DIAGRAMS based on mineral oil ISO VG 46 at 50°C

4.1 Regulation diagram

1 =QV-06/1
2 = QV-06/6
3 = QV-06/11
4 = QV-06/16
5 = QV-06/24

4.2 Q/Ap diagram through the check
valve for free flow B—A

6 = QV-06/*

|5 DIMENSIONS [mm]

25

20

/

N

F-Y

v

o

z
=

/ 1

Differential pressure [bar]

i

2 4

6 8 1 0 5
Setting [notch on the knob]

10 15
Flow [I/min]

20 25

! 365

=
O

3

o] e
as A
lo—
& &
285 | 30 | Ty = 1=
585 45
Mass: 1,2 Kg

405 1SO 4401: 2005

Option /K

Mounting surface: 4401-03-02-0-05
(see note 1)

®315

44

! Fastening bolts: @
1&1 4 socket head screws M5x60 class 12.9 ®
m Tightening torque = 8 Nm
= Seals: 2 OR 117

view from X

Diameter of ports A, B: @ =7 mm

note 1: the manifold interface has to be provided only of the A and B ports.
The valve cannot be installed on manifolds with ISO 4401-AB-03 interface with P and T ports.

ASSEMBLY IN MODULAR STACK
see section [6]

L

R )
: B0
— f
7 o @ ®
22 66 109

@ = Flow control valve type QV-06

Note that the valve(s) is (are) mounted:

e on side port A for BHQ-011, BHQ-013, BHQ-016 and BHQ-023
¢ on side port B for BHQ-014 and BHQ-024

e on both sides for BHQ-012 and BHQ-022

Modular plate type BHQ, see section [é]

Closing element. This element can be on side port A or side
port B depending on models. It is not present on BHQ-011,
BHQ-016, BHQ-012 and BHQ-022

@ = Directional valve type DH* (ISO 4401 size 06)

| 6| MODULAR PLATES TYPE BHQ

The modular plates type BHQ allow the assembling of valves type QV-06 in a modular stack with other components having ISO 4401 size 06
mounting surface. See below for model code and functional sketches; see section [5] for dimensions and example of assembly.

BHQ-011

BHQ-023

BHQ-013

BHQ-024

BHQ-012

BHQ-016

BHQ-022

Available also version for phosphate ester (add /PE at the end of the model code).

MOUNTING PLATES TYPE BA

. Ports @ Counterbore| pass

Valve Subplate model Ports location AB,P,T A’[Ir?r’l’n;], T [Kgl
BA-202/Q Ports A, B, P, T underneath; G 3/8” - 1,2

QV-06 BA-204/Q Ports P, T underneath; Ports A, B on lateral side G 3/8” 25,5 1,2
BA-302/Q Ports A, B, P, T underneath; G1/2” 30 1,8

01/20
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Table C280-6/E

Flow restrictor valves type AQFR

in-line mounting - from G 3/8" to G 1'/4" threaded ports

AQFR are not compensated flow throttling
valves with a built-in check valve @ to
allow the free flow in the opposite direc-
tion.

The flow adjustement is done by turning
the external exagon (2). Clockwise rotation
increases the throtting (reduced passa-
ge). The regulated flow is a function of the
pressure drop existing between the inlet
and outlet ports.

They are available in five sizes: from 3/8”
to 1 /<" GAS with flow up 30, 50, 80, 160,
250 I/min respectively and pressure up to
400/350 bar (depending on size).

Max pressure: 350 bar

1| MODEL CODE

| AQF

Throtting valve in-line mounting

R = with check valve for free reverse flow

Seals material, see section [3]:

PE = FKM

Size and ports dimensions:

10 =G 3/8" 15=G 1/2" 20 =G 3/4'

BT = HNBR

25=G1" 32=G1"4" Series number

2| HYDRAULIC CHARACTERISTICS

Hydraulic symbol

Valve model

AQFR-10 AQFR-15 AQFR-20 AQFR-25 AQFR-32

Max recommended flow [I/min]

30 50 80 160 250

Max pressure [bar]

400 350

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

Assembly position

Any position

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

C280 ON-OFF VALVES 629



| 4| DIAGRAMS based on mineral il ISO VG 46 at 50°C

4.1 Q/Ap diagram through the chec valve 3 3
for free flow B—A with the throttle
valve fully open and fully closed 5 25 = 25
2 g
1 = AQFR-10 fully closed o 2 o 2
2 = AQFR-10 fully open 3 1 3
3 = AQFR-15 fully closed 8 45 g 5 e
4 = AQFR-15 fully open = 1 — s P
5 = AQFR-20 fully closed =] 1 = ;
6 = AQFR-20 fully open o o 7
7 = AQFR-25 fully closed = 05 =
8 = AQFR-25 fully open . 2 o 05 s
9 = AQFR-32 fully closed ] 1
10 = AQFR-32 fully open 0 5 1 15 20 25 30 0 0 20 30 40 S0 60
Flow [I/min] Flow [I/min]
3 3 3
E 25 1 E 25 E 25
o o )
% 2 % 2 / § 2
S 15—1ig - QT N N . ° 15 ,9,_-\\//
3 4 % 3 7 3 A4
5 v 5 4 5
@ E) // :G:) /
8 05 T 8 05 A 5 05 /’
0 15 30 45 60 75 90 0 30 60 90 120 150 180 0 40 80 120 160 200 240
Flow [I/min] Flow [I/min] Flow [I/min]
| 5| DIMENSIONS [mm]
k.|F BB
|
| ATOS [
Bz TR e
' ** ful /
L B
Valve model A B (o] @D OE F G H Mass [Kg]
AQFR-10 93 68 G 3/8” 28 25 13 24 41 0,7
AQFR-15 105 78 G1/2" 32 30 15 27 46 1
AQFR-20 127 95,5 G 3/4” 36 34 17 32 55 1,6
AQFR-25 163 112 G1” 48 45 19 42 75 3,5
AQFR-32 196 145 G11/4” 63 60 21 55 90 6,5
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Table C400-6/E

Cartridge check valves type DB, DR

screw-in mounting - from G1/4” to G1/2”
DB, DR are direct operated check valves
for screw-in mounting in cavities from
G1/4” to G1/2".
They are specifically designed to reduce
the manifold dimensions and simplify the
installation.
Cartridge designed to operate in hydrau-

B B lic systems with hydraulic mineral oil or
synthetic fluid having similar lubricating
— B0 characteristics.
Flow up to 95 I/min.
Max pressure: 350 bar
A A
DB-5/G DR-5/G

1| MODEL CODE

| D B |- 10 /| G * / *

Screw-in check valve Seals material, see section [3]:

- =NBR
. PE =FKM

B = function A— B .

R = function B — A Series number BT = HNBR

Size/threated connections:

5 =G1/4" 10 =G 3/8” 15=G 1/2” G = Gas threading

| 2| HYDRAULIC CHARACTERISTICS

Hydraulic symbol B  A—AAO—8 prRc A —OA—B

Valve model DB-5/G DR-5/G DB-10/G DR-10/G DB-15/G DR-15/G
Nominal flow (at Ap = 8 bar) [I/min] 25 35 55 65 85 95
Max pressure [bar] 350

Cracking pressure [bar] 0,3

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

Assembly position

Any position

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

Flow direction

As shown in the symbol at section

Rated flow See diagrams Q/Ap at section [4]
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

C400 ON-OFF VALVES 631
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DB-5/G, DR-5/G

FLOW VERSUS PRESSURE DROP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

DB-10/G, DR-10/G

DB-15/G, DR-15/G

10 10 10
T 8 T 8 T 8
S S S
o DB-SI(/ o DB-10(7 o DB-15/G /
o o o
o o o
2, DR-5/G 3 . DR-10/G 2, Ams/c;
(0] (0] (0]
a a a
2 / 2 2
3 2 3T 2 3T 2 /
0 10 20 30 40 50 0 16 32 48 64 80 0 20 40 60 80 100
Flow [I/min] Flow [I/min] Flow [I/min]
| 5| RECESS DIMENSIONS [mm]
¢D3
O
” ¢D3 9 9 ”
\ | | \
—lol i | |
| \ | I 5
e | cls| DA™ .88
| 18 ‘ AD = :r, ‘ ‘ P
<4 N i i Q) £
IS \ | i
f | < f
X o
5| A | gl | A |
-3 ? D1max = #D1max
(B 1
1 @ D4 min @ D4min
A A
A D1 D2 D3 D4 L1 L2 L3 L4 L5 L6 L7
DB-5/G \
DRE/G G1/4 8 6 22 11,6 22 19 14 11 8 15 3
DB-10/G \
DRioG | G38 9 8 26 15 24 21 17 14 9 15 3
DB-15/G \
DRaza | G172 12 12 30 18,75 28 24,5 22 18,5 10 15 3,5
|6 VALVE DIMENSIONS [mm]
?C
T J
DB ! ] D
DR
=
i _J LL' !
o |
| |
o8 gy
A *.DRG-205000
Note: this special key is required for
assembling the valve in the cavity
A B c E M @ M Tightening
ass (Kg) A KEY torque (Nm)
DB-5/G \ 2.1 10,3 DB-5/G L |cH7 O
DR2/G G 1/4 15 54 1,5 5 OR-9x1/70 | 0,060 breG | G4 £ DRa-205000 15
DB-10/G . 28 2 113 DB-10/G . |cH6 O
bR-10:g | °°%° s 3,3 25 11,4 | OR1IXISM0) 0,012 bR-10/G_| ©%®" [10-DRG-205000 20
DB-15/G . 3,2 25 12,9 ] DB-15/G . |cH8 O
bR-15G | ° ' 185 4 25 13,6 | OF4xI80] 0,020 br-15G | © %" [15-DRG-205000 40
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Check valves type ADR

in-line mounting - from G 1/4" to G 1 /4" threaded ports

Table C406-5/E

ADR are direct operated check valves
for in-line mounting available with port
size from 1/4” to 1'/s” GAS.

Cartridge designed to operate in
hydraulic systems with hydraulic mine-
ral oil or synthetic fluid having similar

lubricating characteristics.

Flow up to 500 I/min
Pressure up to 400 bar

ADR-32
1| MODEL CODE
ADR - | 10 |/ 4 | *
Check valve
in-line mounting Series number

Size/threated connections:

06 =G 1/4” )

10 =G 3/8" Cracking pressure:

15=G 1/2" - =0,5bar

20 = G 3/4” 12 =2 bar

25=G 1 14 =4 bar

32=G1" /8 =8 bar
| 2| HYDRAULIC CHARACTERISTICS

Hydraulic symbol

A O B

Valve model ADR-06 ADR-10 ADR-15 ADR-20 ADR-25 ADR-32

Max recommended flow  [I/min] 40 80 150 300 360 500

Max pressure [bar] 400 350
@ MAIN CHARACTERISTICS, SEALS AND FLUIDS - for other fluids not included in below table, consult our technical office
Assembly position Any position

Compliance RoHS Directive 201 1/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

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

Fluid temperature < 80°C

Recommended viscosity 15+100 mm?/s - max allowed range 2,8 + 500 mm?/s

Max fluid contamination level ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

Flow direction As shown in the symbol at section

Rated flow See diagrams Q/Ap at section [4]

C406 ON-OFF VALVES 633



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

ADR-06 ADR-10 ADR-15
12 12 12
5 P 5 g
Q 9 Q 9 2 9
= 4 = 3 = [a
5 3 — 7 5
° S / °
%) ® o
5 6 5 6 > 6 4
(%] (2]
8 3 / § 3 3 3 /
2 / 5 s /71 |
2 3 e 3 i 23 -
S _2.‘—7 S _2_// s 12—+
1 1
0 20 40 60 80 0 25 50 75 100 0 40 80 120 160
Flow [I/min] Flow [I/min] Flow [I/min]
1 = ADR-06 1=ADR-10 1=ADR-15
2 = ADR-06/2 2 = ADR-10/2 2 = ADR-15/2
3 = ADR-06/4 3 = ADR-10/4 3 = ADR-15/4
4 = ADR-06/8 4 = ADR-10/8 4 = ADR-15/8
ADR-20 ADR-25 ADR-32
12 12 12
s s / s /
a 9 Q8 9 2 9
= 4 = 4 4 L7
g g g
o S g
[0} _ < et
5 6 / 2 Bt 2 6 /
8 3 8 3 S |3 7
o a a
e 3 e g g 5L
s P /7 s 2 7 s 21—
- 1 L
0 90 180 270 360 0 100 200 300 400 0 150 300 450 600
Flow [lI/min] Flow [I/min] Flow [I/min]
1 = ADR-20 1 = ADR-25 1 = ADR-32
2 = ADR-20/2 2 = ADR-25/2 2 = ADR-32/2
3 = ADR-20/4 3 = ADR-25/4 3 = ADR-32/4
4 = ADR-20/8 4 = ADR-25/8 4 = ADR-32/8
| 5| DIMENSIONS [mm]
B
- A . C _ D
‘ N
ansH
. - w +—r A—OMB———F—1- W
i ADR-xx/w 30 |
Model A B Cc D E Mass [kg]
ADR - 06 22 67 12 13 G 1/4” 0,2
ADR - 10 27 70 12 13 G 3/8” 0,4
ADR - 15 32 82,5 14 17 G 1/2” 0,6
ADR - 20 36 102,5 16 21,5 G 3/4” 0,9
ADR - 25 46 120 18 24,5 G1 2,1
ADR - 32 55 137,5 20 23 G11/4” 2,5
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Table C450-11/E

Pilot operated check valves type ADRL, AGRL, AGRLE

in-line mounting, port size from G 3/8” to G 1 1/4”
subplate mounting, 1ISO 5781 size 10, 20 and 32

ADRL-15

AGRLE-20

1| MODEL cobE

ADRL are pilot operated (port X) check
valves for in-line mounting available
with port size from 3/8" GAS to 1 14"
GAS.

Flow up to 300 I/min.

Pressure up to 400 bar.

AGRL and AGRLE are pilot operated
(port X) check valves for subplate
mounting available with mounting sur-
face ISO 5781 size 10, 20 and 32.

Flow up to 500 I/min.

Max pressure: 315 bar.

AGRLE versions have an external
drain (port Y) of the pilot chamber to
permit a correct use of pilot operated
check valve in systems where valve
must open in presence of pressure at
port A: infact pressure at port A, on
regular pilot operated check valves,
may affect the check opening by
acting against the pilot device.

Valves designed to operate in hydrau-
lic systems with hydraulic mineral oil or
synthetic fluid having similar lubricating
characteristics.

| AGRL E - 10 . * / *
—pi Seals material,
ADRL __p|lpt operate_d check valve see section [
in-line mounting
AGRL =pilot operated check valve ;’E f ?EICI
subplate mounting BT - HNBR
Only for AGRL:
- =without external drain
E =with external drain Series number
Threaded connections for ADRL:
12 = g :13;2 Cracking pressure
B » for ADRL for AGRL
20 =G 3/4
32-G11/4 - =0,5bar - =0,5bar
2 =2 bar
Size for AGRL and AGRLE: 4 =4 bar
10 20 32 8 =8bar
| 2| HYDRAULIC CHARACTERISTICS
Hydraulic symbols
X X X
| | |
S S S
B \// A B y A B \/ A
|
LY
Model ADRL-10|ADRL-15/ADRL-20 ADRL-32| AGRL-10 | AGRL-20 | AGRL-32 | AGRLE-10| AGRLE-20| AGRLE-32
Piloting ratio (1) 2,8 2,7 25 2,3 13,6 14,0 14,4 13,6 14,0 14,4
Max recommended flow [I/min] 30 60 100 300 160 300 500 160 300 500
Max pressure [bar] 400 350 315

(1) Applying the pilot pressure through the pilot port X, the pilot spool opens the check valve, allowing free flow B—A.
The minimum pilot pressure for correct operation depends on the pilot ratio indicated in the table and on the pressure closing the check. i.e.: the pilot pres-
sure for ADRL-20 is the pressure on the check divided by 2,5. The valves AGRL-* and AGRLE-*, are equipped with a decompression system.

C450
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E MAIN CHARACTERISTICS, SEALS AND FLUIDS - for other fluids not included in below table, consult our technical office

Assembly position

Any position. For AGRLE valves, the drain port Y has to be connected directly to the tank without

counter pressure

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

Subplate surface finishing

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

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 FLOW VERSUS PRESSURE DROP DIAGRAMS FOR ADRL based on mineral oil ISO VG 46 at 50°C

1=ADRL-10 B—A
2 = ADRL-10 A—B
3 = ADRL-15 B—A
4 = ADRL-15 A—B
5 = ADRL-20 B—A
6 = ADRL-20 A—B
7 = ADRL-32 B—A
8 = ADRL-32 A—B

5
4
3 /

2 //7

Valve pressure drop [bar]
)
Valve pressure drop [bar]

0 10 20 30 40 S0

Flow [I/min]
5

2 Lh 2
[oN [oR
o / <l

kel
2 3 2
2 5 6 2
[ (2]
S 2 / o
o / [oR
[0} (0]
3 1 A 3
> / >

0 30 60 9 120 150

Flow [I/min]

20 40 60 80 100
Flow [I/min]
7 8
70 140 210 280 350

Flow [I/min]




E FLOW VERSUS PRESSURE DROP DIAGRAMS FOR AGRL AND AGRLE based on mineral oil ISO VG 46 at 50°C

10

10

1= AGRL-10, AGRLE-10 B—A
2 = AGRL-10, AGRLE-10 A—B 5 / =
3 = AGRL-20, AGRLE-20 B—A % 8 S 8
4 = AGRL-20, AGRLE-20 A—B 9] g
5= AGRL-32, AGRLE-32 B—A o 6 o6 v
6 = AGRL-32, AGRLE-32 A—B 2 2 7
s 4 g 4 7
e )
¢ A P
s 2 Z 2
o ©
> >
0 0 80 120 160 200 0 60 120 180 240 300
Flow [I/min] Flow [I/min]
10 /
S 8
]
5 ¢ /4
o /
>
g 7
Q.
e /s
g prd
0 10 200 300 400 500
Flow [I/min]
| 6| DIMENSIONS FOR ADRL VALVES [mm]
G 14
S
A & < =/ g
/ .\
\ U )
. = a Wl —- ~~—-*—§ - — Ll =
“ \ /i_l
|
C
B
Model A B c D E F oG Mass
[Ka]
ADRL-10 41 120 30 14 G 3/8" 12 40 1
ADRL-15 50 145 33 16 G1/2 16 49 2
ADRL-20 55 175 425 18,5 G 3/4" 19 54,5 25
ADRL-32 90 245 53 23,5 G11/4" 25 87,5 7
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DIMENSIONS FOR AGRL AND AGRLE VALVES [mm]

AGRL-10 1SO 5781: 2000
AGRLE-10 Mounting surface: 5781-06-07-0-00
Fastening bolts: 4 socket head screws M10x45 class 12.9
Tightening torque = 70 Nm
429 Seals: 2 OR 3068; 2 OR 109/70
357 Ports A, B: @ = 15 mm
- Ports X, Y: & =5 mm
214
YAl 32 32
X
P ——f 1
/ © |
| iz
‘ ML S 3 M M, LA o3
A\J%JB m} ©|©0 n s N 4 iy Sm J ﬁ‘o
I SCIEGHI S [ meg[ e ki
= - - - YR
90 66 = "
view from X 1 685 90
X 12 12 1
135 Mass: 4 Kg
AGRL-20 ISO 5781: 2000
AGRLE-20 Mounting surface: 5781-08-10-0-00
Fastening bolts: 4 socket head screws M10x45 class 12.9
Tightening torque = 70 Nm
Seals: 2 OR 4100; 2 OR 109/70
Ports A, B: @ = 23 mm
60.3 Ports X, Y: @ =5mm
492 41 46
44.5 — |
39.7 =
206 7 TN E ™
Lt - [e = i ©
11 J n % 3 ol ®
n s L nl 3
lol ) o &J Ll o J‘m{ ﬁz n
. a !
Ok = L
E,J/ Jm IS 103 = =
B % T X 103
O 13 1
0 7
view from X *° lass F4
AGRL-32 ISO 5781: 2000
AGRLE-32 Mounting surface: 5781-10-13-0-00
Fastening bolts: 6 socket head screws M10x100 class 12.9
841 Tightening torgue = 70 Nm
675 Seals: 2 OR 4131; 2 OR 109/70
627 Ports A, B: @ = 30 mm
59.6 Ports X, Y: @ =5mm
4241
246
TS
| | 85
i Aamaam ——
~ Il Il i
= [ R I |
® \’T‘g " @ ‘ ] ‘ ‘ “3 " @ ‘ @ 9
&R wn | S o P PR [ am e (A5 S I 0 [ S— o
| ] : T 8 T e T ol Tae
" ~ : £ y
@ o080 @@vFP @ | © =3
T el —I'— T o
: - - ol | [22 26 - -
VAieluled 120 ™ 4o 138 55 120
233
Tx
Mass: 14,8 Kg
MOUNTING SUBPLATES FOR AGRL AND AGRLE VALVES
GAS ports @ Counterbore Mass
Valve Subplate model Port location [mm] k]
A B X Y A B X Y
AGRL-10, AGRLE-10 BA-305 127 | 12" | 1/4" | 1/4” | 30 30 | 215|215 1
AGRL-20, AGRLE-20 BA-505 Ports A, B, X, Y underneath; 17 1" 1/4" | 1/4” | 46 46 | 215 | 215 2
AGRL-32, AGRLE-32 BA-705 A 1127 \11/2") 1/4” | 1/4” | 63,5 | 63,5 | 21,5 | 21,5 7,5

The subplates are supplied with fastening bolts. For further details see table K280.

01/20




®
cC ) A Table EY010-2/E

Safety directional valves with spool position monitoring
On-off, direct operated, conforming to Machine Directive 2006/42/EC - certified by

Direct operated safety directional valves

with spool position monitoring, CE marked

and certified by TUV in accordance with

safety requirements of Machine Directive

2006/42/EC.

DHI, size 06, for AC and DC supply, with

cURus certified solenoids

DHE, size 06, high performances, for AC

and DC supply with cURus certified
* solenoids

DHI-06*/F1 DKE, size 10, for AC and DC supply with

cURus certified solenoids

The valves are equipped with Fl inductive

proximity sensor or FV inductive position

switch for the spool position monitoring,

see section [ and for sensors

availability and technical characteristics.

Certification
The TUV certificate can be downloaded

SAFETY

CERTIFIED

I-r- \ from , catalog on line, technical
@ Body el L information section.
® Spool Mounting surface: ISO 4401, size 06 and 10
® Inductive proximity sensor Fl AB|Y DKE-16*/FV Max flow: DHI 60 I/min
@ Inductive position switch FV 0} ] DHE 80 I/min
® Sensor electric connector (supplied with the valve) DKE 150 I/min

® Coil electric connector (to be ordered separately) Max pressure: 350 bar

|1 RANGE OF VALVE’S MODELS

Valve DC solenoids AC solenoids
code Size Description Sensor type
IFI /FV IFI IFV
DHI-06 06 direct operated solenoid valves, on-off, single solenoid ° ° ° °
DHI-07 06 direct operated solenoid valves, on-off, double solenoid . .
DHE-06 06 direct operated solenoid valves, on-off, single solenoid ° ° ° °
DHE-07 06 direct operated solenoid valves, on-off, double solenoid . . .
DKE-16 10 direct operated solenoid valves, on-off, single solenoid ° ° ° °
DKE-17 10 direct operated solenoid valves, on-off, double solenoid . . .
Notes:

Fl = inductive proximity sensor, type NO (normally open) or NC (normally closed)
FV = inductive position switch providing both NO and NC contacts to be wired on the electric connector

See section for sensor’s characteristics

1.1 Fl sensor & FV switch configurations

Single solenoid valves size 06 & 10 are Double solenoid valves size 06 & 10 are provided with n® 2 FI sensors or n°® 1 FV switch
provided with n°1 Fl sensor or n°® 1 FV for the spool position monitoring
switch for the spool position monitoring

. o] FlorFV 4 SN A NOFY

A B
waRICEY 1]0]2 1o 214

a P T a b a P T b
Double solenoid valves size 06 with detent are provided with n°2 FI sensors or n°® 1 FV Double solenoid valves size 10 with
switch for the spool position monitoring detent are provided with n° 1 FI sensor
or n° 1 FV switch for the spool position
Fl v monitoring Fl or EV
| A BE | A BE | A BE or
1]
2 wallElaw 71112 1]
a P T b a P b a P T b

For model code of DHI and DHE safety valves, see section
For model code of DKE safety valves, see section [4]
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|2 MODEL CODE OF DHI AND DHE

| DHI

o)

Directional control valve size 06

DHI = max flow 60 I/min
DHE = max flow 80 I/min

| 63

(12 1] A |/] FV |

Size ISO 4401
0 = size 06

Valve configuration, see section
61=single solenoid, central plus external

position, spring centered

63 = single solenoid, 2 external positions, spring offset

67=single solenoid, external
position, spring offset

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

plus central

Spool type, see section

Options, see section

X | |24DC]

*% ‘/ *

Seals material
see sect. [6],[7]
- = NBR

PE = FKM

Series number

Voltage code, see section [9]

X = without connector, see section [10] for available
connectors, to be ordered separately

Electrical signal - only for Fl version (1):

INC = electric contact is closed when the valve is
de-energized

INO = electric contact is open when the valve is
de-energized

Spool position monitor:
Fl = inductive proximity switch
FV = inductive position switch (double contact)

(1) the FV inductive position switch provides both NC and NO contacts

E CONFIGURATIONS AND SPOOLS FOR DHI AND DHE (representation according to ISO 1219-1)

Configurations

61 A Bg
0
i Lo
IZA B 61/A
w2 vy
67 A B

71 (for valves /FV)
A B

11012
a P T

71 (for valves /Fl)

&

A B
1]0]2
P T

a

ol

Spools

RICIER

[fof2 ] [r]of2] [1]o]2]

AR

W A R D S

tillisikd

slLaln AL o[ ALl AL sl

LA

o]

H1[T 4] oo 4

il Gl

only for /FI

only for /FI

AL
1 T T T

o[

1] s

1] sl= 0l A

only for /FI

only for /FI only for /FI

il

CPA I AV

sol o/ 1|4

only for /FI

+ I
1/9 -
@)

i

AR (VAR

(1)

(1)

(1) only for configuration 61, not available for configuration 61/A
(2) only for DHI-0711/9/FI and DHE-0711/9/FI

Configurations

63
A B

a P T

N

A B

=

P T

wallELY

N

63/A

o

Spools
[1]o]2]

w AL
/][]

75 (for IFI)

a P

75 (for /IFV)

% [} A BE
hz AW

T b

| A BE
sallElav

[1]o]2]
[ AL

3.2 Special shaped spools for DHI and DHE

- 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.

3.1 Standard spool availability for DHI and DHE - spools not listed in the table are available for all valves models

standard spool
Valve type
09 90 39 93 49 94 1/9
DH|/F| ° ° ° ° 3 o °
DHI/FV
DHE/FI . . . . . . .
DHE/FV




|4 MODEL CODE OF DKE

| DKE

1] [ 63

Directional control valve
size 10

172

Il A |/ Fv

Size I1SO 4401
1 =size 10

Valve configuration, see section

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

63 = single solenoid, 2 external positions, spring offset

67=single solenoid, external plus central posi-

tion, spring offset

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

Spool type, see section [5]

Options, see section

24DC |

Seals material
see sect. [6],[7]
- = NBR

PE =FKM

Series number

Voltage code, see section [9]

X = without connector, see section [10] for available
connectors, to be ordered separately

Electrical signal - only for Fl version (1):
INC = electric contact is closed when the valve is

de-energized

INO = electric contact is open when the valve is

de-energized

Spool position monitor:
Fl = inductive proximity switch
FV = inductive position switch (double contact)

DKE/FI and /FV are always provided with Y drain port
(1) the FV inductive position switch provides both NC and NO contacts

E CONFIGURATIONS AND SPOOLS FOR DKE (representation according to ISO 1219-1)

Configurations

61 A B

71110

a P T
IZA 8

e 2y

@ o
ML
71 (for valves /FV)

A B

o T2l

a P T

71 (for valves /FI)

o

0|
-
o

Spools

Configurations

o2

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

DXHEY LA DAHIE HIald | ™ e

(Ll AL LA DX DATER ]

o [l I ol AL o] sl ]l 8] o XA

[T

Ll Al ml o]

(1) only for DKE-1611/3/*DC
(2) only for DKE-1711/9/FI
(3) only for configuration 63, not available for configuration 63/A

T
n %

Spools

[1]o]2]

) i

e i
pfiiist

s g Ol

o AL:2 [T

w XL

5.1 Special shaped spools for DKE
- 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.
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| 6] MAIN CHARACTERISTICS

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

Compliance

CE to Machine Directive 2006/42/EC.
-EC type-examination certificate for safety components (1)
-ISO 13849 category 1, PLC in high demand mode
CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

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

Flow direction

As shown in the symbols of table [3] and

P, A, B = 350 bar

DHI
Operating pressure T =100 bar (version /Fl); 120 bar (version /FV)
P, A, B = 350 bar
DHE | T =100 bar (version /Fl); 210 bar (DC solenoid - version /FV); 160 bar (AC solenoid - version /FV)
P, A, B = 350 bar
T = (with Y port not connected to tank) 100 bar (version /Fl); 210 bar (DC solenoid - version /FV);
DKE 120 bar (AC solenoid - version /FV)
T = (with Y port drained to tank) 250 bar
Rated flow see diagrams Q/Ap at section
Maximum flow DHI 60 I/min see section
DHE |80 I/min see section
DKE | 150 I/min see section

(1) The type-examination certificate can be download from

6.1 Coils characteristics

Insulation class

H (180°C) for DC coils (all versions) and AC coils (only DHI)

F (155°C) for AC coils (DHE, DKE)

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 correctly assembled)

Relative duty factor 100%
Supply voltage and frequency See electric features [9]
Supply voltage tolerance + 10%

Certification

cURus North American standard

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

OPTIONS

A = Single solenoid valves: solenoid mounted at side of port B. In standard versions the solenoid is mounted at side of port A.
Double solenoid valves DHE/FV(DC), DKE/FV(DC): FV inductive position switch mounted at side of port A. In standard versions the
position switch is mounted at side of port B.

WARNING: the manual operation is not permitted for safety valves, than the valve is provided with solenoid blind rings to prevent the access to
i the manual override. The manual override protected by rubber cup (option /WP) is not available

WARNING: the inobservance of following prescriptions invalidates the certification and may represent a risk for personnel injury

/N

service centers

Safety valves must be installed and commissioned only by qualified personnel
Safety valves must not be disassembled
The inductive proximity FI or the inductive position switch FV can be adjusted only by the valve’s manufacturer or Atos authorized

Valve's components cannot be interchanged
The valves must operate without switching shocks and spool vibrations




@ ELECTRIC FEATURES
9.1 COILS FOR DHI AND DHE VALVES

External supply Power Code of spare coil
Valve | nominal voltage V(c::,t:ge chggcﬂ)r consumption (3) Colour of coil label
+10% DHI DHE DHI DHI DHE
6 DC 6 DC (4) COU-6DC brown -
12DC 12DC COU-12DC green COE-12DC
14 DC 14DC COU-14DC brown COE-14DC
24 DC 24 DC COU-24DC red COE-24DC
28 DC 28 DC 33W 30W 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 COU-125DC blue COE-125DC
220 DC 220 DC 636 COU-220DC black COE-220DC
2450 AC 24/S0/60 AC | 667 COI-24/50/60AC (1) pink -
DHI 24/60 AC (4) )
DHE 48/50 AC 48/50/60 AC 60 VA COI-48/50/60AC (1) white ]
48/60 AC (4)
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
110/50 AC 110RC COU-110RC gold COE-110RC
120/60 AC
AC 669 33 W 30 W
230/50 230RC COU-230RC blue COE-230RC
230/60 AC
(1) Coil can be supplied also with 60 Hz of voltage frequency: in this (3) When solenoid is energized, the inrush current is approx 3 times
case the performances are reduced by 10+15% and the power the holding current. Inrush current values correspond to a power
consumption is 55 VA (DHI) and 58 VA (DHE) consumption of about 150 VA.
(2) Average values based on tests performed at nominal hydraulic (4) Only for DHI
condition and ambient/coil temperature of 20°C. (5) Only for DHE

9.2 COILS FOR DKE VALVE

External supply Type of Power )
nominal voltage Voltage code consumption Code of spare coil
+ 10% connector 2)
12DC 12DC CAE-12DC
14 DC 14DC CAE-14DC
24 DC 24 DC CAE-24DC
28 DC 28 DC 36 W CAE-28DC
110 DC 110 DC 666 CAE-110DC
125 DC 125 DC or CAE-125DC
220 DC 220 DC 667 CAE-220DC
110/50/60 AC 110/50/60 AC 100 VA CAE-110/50/60AC (1)
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 CAE-110DC
230/50/60 AC 220 DC 669 sewW CAE-220DC

(1) In case of 60 Hz voltage frequency the performances are reduced by 10+15% and the power consumption is 90 VA
(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.

COILS 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 — Positi
22 2 ; _ Elzzg\t/ise@)@ 1,2= Supply voltage VAC
5 ok 3@ ® = Coil ground 3 = Coil ground
JIMe |els B s SCHE
|_| = ~ 5y o L SUPPLY VOLTAGES
\Ej \E‘ 666 667 669
oD 24 AC or DC 110/50 AC
Al 110 AC or DC 110/60 AC
voltages 220 AC or DC 230/50 AC
230/60 AC
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@ TECHNICAL CHARACTERISTICS OF INDUCTIVE PROXIMITY AND POSITION SWITCHES

’ [F1 proximity /Fl scheme /FV position /FV scheme
Type of switch sensor switch
Supply voltage V] 10+30 20+32
Ripple max [%] <20 <10
Max current [mA] 200 400
Max peak pressure [bar] 100 1 400 ;
Mechanical life virtually infinite virtually infinite
Switch logic PNP 4 PNP 3
; outpult Sigza\'/ 1 supply +24 VbC 3 GND
Supply + oe 2 output signal 4 i
4 GND put sig output signal

@ CONNECTING SCHEMES OF INDUCTIVE PROXIMITY AND POSITION SWITCHES - Fl and FV sensor’s connector are always supplied with the valve

DH*/FI
single solenoid /
double solenoid

(dotted line)

IFV (all valves)
single solenoid

[FV (all valves)
double solenoid

DKE/FI
single solenoid

DKE/FI
double solenoid

Connector type 345
P65

1 =output signal

2 =supply +24 VbC

3 = output signal for
double solenoid

4 = GND

Connector type ZBE-06
P65

1 = supply +24 VbC
2 = output signal NC
3=GND

4 = output signal NO

Connector type ZBE-06
IP65

1 = supply +24 VbC
2 = output signal sol.b
3=GND

4 = output signal sol.a

Connector type 666
IP65

Lf:

=+

1 = output signal S
2 = supply +24 VbC
@=GND

Connector type 664
IP65

=+

1 = output signal sol.a
2 = supply +24 VbC
3 = output signal sol.b
@=GND

NOTE: the /FI proximity and /FV position switch are not provided with a protective earth connection

13| STATUS OF OUTPUT SIGNAL

13.1 Signal status for Fl versions

Configuration 61
monitored position “0”

Configuration 63
monitored position “1”

Configuration 67
monitored position “2”

monitored position “0

Configuration 71

Configuration 75
monitored position “2"

HYDRAULIC

17—|1

CONFIGURATION

17—|1

DH*

AB& N A B N | AB \ N
0|2 1]o0]2 1]2 b 1|2 o
a P T a PT b a P b a P

0]

spool position

[o]

[o]

1] [o]

ON

sensor signal
OFF

—

ON
sensor a signal
OFF

i i

OoN
sensor b signal
OFF

h

b

Diagrams show the behaviour of the output signal for inductive switches type FI/NO.
For inductive switches type FI/NC the behaviour is opposite (high level signal instead of low level signal and viceversa)

13.2 Signal status for FV versions

Configuration 61

Configuration 63

Configuration 67

Configuration 71

Configuration 75

DH - DK

N

Hydraulic

17—|1

N
17—|1

W

configuration

A B

2

N

N

A B

aw

2 ]

10

P

B

b

P b

[l

spool position

W

[o]

[l 2] [

[o]
oz W L i f
S [ I O f i

Note: FV position switch can be electrically wired by the customer as NO or NC and then the status of the output signal will be in accordance to the

selected configuration

[ ] =intermediate spool position corresponding to the hydraulic configuration change




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

DHI
Curve Spool type
A 0,1,12,8
B 0/1, 0/2, 1/1,1/9, 3, 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 2,2/2
DHE
Spool type
Curve AC DC
A 1,1/2, 8 0,0M1,1,1/2,3,8
0, 0/1, 0/2,
B 171, 1/9, 3 0/2,1/1,6,7,1/9, 19
3/1, 4, 4/8, 5, 5/1, 16,
C 3,31,6,7 17,19, 39, 49, 58, 58/1,
09, 90, 91, 93, 94
4, 4/8, 5, 5/1, 16, 17,
D 19, 39, 58, 58/1, 09, 2,2/2
90, 91,93, 94
E 2,2/2 -
DKE
Spool type
Curve AC DC
A 0/1 0,0M1,1,11,3,3/1,1/2,02,8
B 4,5,19, 9N 6,7
C 0, 1/1, 3, 31 19, 91
D 1,1/2,0/2 4,5
E 6,7,8, 2/2 2/2
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180

120

Inlet pressure [bar]

60

DHI

s

N

™~~~
\

N

N

10 20 30 40 50 60
Flow rate [I/min]
DHE - AC
\ D |\¢C \B A
E
15 30 45 60 75 90
Flow rate [I/min]
DKE - AC
A A
E B T~
~C |
\ b
\\
25 50 75 100 125 150

Flow rate [l/min]

180

N
N
o

Inlet pressure [ba

(o
o

360

w
o
o

[bar]

N
N
o

—
N
o

Inlet pressure
®
o

(o2}
o

0

DHE -DC

.

15

30 45 60
Flow rate [l/min]

DKE - DC

75

90

AN

25

50 75 100

Flow rate [l/min]

125

150



DIMENSIONS FOR DHI AND DHE SOLENOID SAFETY VALVES [mm]

25.5
o AP © 1SO 4401: 2005 P = PRESSURE PORT
5 g] o) A/\J )G ~ Mounting surface: 4401-03-02-0-05 A, B = USE PORT
Qe H o | |5 Fastening bolts: T  =TANKPORT
5 12 0 4 socket head screws: M5x50 class 12.9 (DHI)
L S M5x30 class 12.9 (DHE)
21.9 Tightening torque = 8 Nm
30.2 Seals: 4 OR 108
40.5 Ports PAB,T: @ = 7.5 mm (max)
option /A
DHI-06*/F1 (DC, AC) Single solenoid valves: solenoid mounted at side of port B.
DHI-07*/F1 (DC, AC) dotted line Double solenoid valves DHE/FV(DC): FV inductive position
switch mounted at side of port A
3Nm O
Rk 2
3
Al OL o
o
® oy I~
P ; © Mass:
ﬁf ! ~ kg 1,6 (one solenoid)
? ® @ kg 1,9 (two solenoids)
45
7~
©)
® ® p
~
©
<
© © Mass: kg 1,7
~106 = =
45
DHE-06*/FI (DC) DHE-06*/FI (AC)
DHE-07*/FI (DC) dotted line DHE-07*/FI (AC) dotted line
© O,
o
O =© ol °
N~ N~
o o
7o - ’_
O O+
== 78.5 69 7.7 = =
157.4 73 45 165.2 70.8 | 45
Mass: Mass:
kg 1,85 (one solenoid) kg 1,85 (one solenoid)
kg 2,1 (two solenoids) kg 2,1 (two solenoids)
DHE-06*/FV (DC) DHE-06*/FV (AC)
%o}
©
N x
o ©
€
~| &
¥
80.7 69
~253.2 ~251 45
Mass: kg 1,95 Mass: kg 1,8
DHE-07*/FV (DC)
= R
7 -
/B
Mass: kg 2,2
80.7 69 =] =
~335.7 45
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DIMENSIONS OF DKE SOLENOID SAFETY VALVES [mm]

i m.\._ h
O+~ N
f 52 15)
(RST — NJ‘Q
}\J \J(: I S
I i}
STI[[To)
3.2
16.7
27
37.3
50.8
54
62

DKE-16*/FI (DC)
DKE-17*/F1 (DC)

108

210.2

1SO 4401: 2005
Mounting surface:
4401-05-05-0-05
(without port X)
Fastening bolts:

4 socket head screws M6x40 class 12.9

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

Ports Y: @ =5 mm

dotted line

73

106.5

1425

70

308.2

Mass:

DKE-16*/FI (AC)
DKE-17*/FI (AC)

kg 4,4 (one solenoid)

kg 5,8 (two solenoids)

dotted line

73

106.5

1425

Mass:

kg 3,7 (one solenoid)

kg 4,4 (two solenoids)

DKE-16*/FV (DC)

108 92.2 ~108
~308.2
Mass: kg 4,4
DKE-16*/FV (AC)
81 92.2 ~108
~281.2
Mass: kg 3,8

P = PRESSURE PORT
A, B = USE PORT

T =TANKPORT

Y =DRAINPORT

option /A

Single solenoid valves: solenoid mounted at
side of port B.

Double solenoid valves DKE/FV(DC):
FV inductive position switch mounted at side
of port A

DKE-17*/FV (DC)

~408.2

Mass: kg 5,9
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Table EY050-3/E

Safety modular valves with spool position monitoring

On-off, direct, conforming to Machine Directive 2006/42/EC - certified by §

Cce

SAFETY

5
CERTIFIED

HF are spool type, direct operated sole-
noid valves in modular execution, normally
used for safety functions to shut-off or to
by-pass the hydraulic user lines.

They are provided with FV inductive posi-
tion switch for spool position monitoring,
CE marked and certified by TUV in accor-
dance with safety requirements of

= 4 Machine Directive 2006/42/EC.

— A1 B1 The modular execution permits to make
= = compact functional circuits, by the stack
iy I . mounting with other modular valves and

solenoid valves size 06.
i ol Applications
A B Syncro press brakes, vertical presses,
) ] plastic injection, ceramic presses.
Certification
The TUV certificate can be downloaded
HF-0611/FV from , catalog on line, technical
information section.
@ Body Mounting Surface: ISO 4401 size 06
@ Spool Max flow: 60 I/min
® Inductive position switch FV Max pressure: 350 bar
(@ Sensor electric connector (supplied with the valve)
(® Coil electric connector (to be ordered separately)
1| MODEL CODE
| HF-0 61 | | 1 [/ A/ Fv |- E ]| x| |24DC * *

Modular directional valve
size 06

Valve configuration, see section

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

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

Spool type: 1, 3, 4 see section

Options:
A = solenoid mounted at side of port B
B = orientation of coil and proximity connectors rotated of 180°

Optional spool position monitor:
FV = inductive position switch (only for HF-0611, HF-0614, HF-0673)

Seals material,
see section [4l:
Series - =NBR
number PE = FKM

Voltage code, see section

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

E =solenoid OE for AC and DC supply

[2] CONFIGURATION

M A Bl ™

HF-0611/FV

P A B ™

HF-0614/FV

P
: Bl
[

T P ) A B T
P
! 1
[
P

MBI T

A B T

HF-0611/AFV

HF-0614/AFV

Bl T

|
|

HF-0673/FV
T

EY050
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| 3| MAIN CHARACTERISTICS

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

Compliance

CE to Machine Directive 2006/42/EC.
-EC type-examination certificate for safety components (1)
-ISO 13849 category 1, PLC in high demand mode
CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

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

Flow direction

As shown in the symbols of table

Operating pressure

Ports P,A,B: 350 bar;
Port T: 210 bar (DC solenoid); 160 bar (AC solenoid)

Maximum flow

60 I/min

(1) The type-examination certificate can be download from

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 mating connectors correctly assembled)

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

Certification

cURus North American standard

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 + +80°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

Max fluid contamination level

ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

A = Solenoid mounted at side of port B. In standard versions, solenoid is mounted at side of port A.

B = Orientation of coil and proximity conn

Standard

A

to the manual override.

ectors rotated of 180°

Option /B

the manual operation is not permitted for safety valves, than they are provided with solenoid blind rings to prevent the access

@ 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
28.5 27 39.5 29 1 =Positve @ 1,2 = Supply voltage Vac
- 2 =Negative © 3 = Coil ground
o $ ~ 0@ %E o 3 o @ = Coil ground
o @ N 1 0w ® 12|
< o = | o = ® @ SUPPLY VOLTAGES
1 666 667 669
fam] B = 24 AC or DC 110/50 AC
All 110 AC or DC ;;8@8 e
voltages
g 220 AC or DC 230/60 AC

Note: for electronic connectors type E-SD, see tab. K500




ELECTRIC FEATURES

Exte'rnal supply Voltage Power‘ ‘
nominal voltage code Type of connector consumption Code of spare coil
+10% ]
12DC 12DC COE-12DC
14 DC 14DC COE-14DC
24 DC 24DC COE-24DC
28 DC 28 DC 30w COE-28DC
48 DC 48 DC 666 COE-48DC
110 DC 110 DC or COE-110DC
125 DC 125 DC 667 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 30W 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.

TECHNICAL CHARACTERISTICS OF FV INDUCTIVE POSITION SWITCH

contactless inductive position switch

1 supply +24 VDC

4 output signal
2 output signal

3 GND

Type of switch o -
with integrated amplifier

Supply voltage V] 20+32

Ripple max [%] <10

Max current [mA] 400

Reaction time [ms] 15

Max peak pressure [bar] 400

Mechanical life virtually infinite

Switch logic PNP

E CONNECTING SCHEME OF FV INDUCTIVE POSITION SWITCH

single solenoid

Connector type ZBE-06
(supplied with the valve)

1 = supply +24 VDC

2 = output signal NC
3=GND

4 = output signal NO

STATUS OF OUTPUT SIGNAL FOR MODULAR VALVES WITH /FV INDUCTIVE POSITION SWITCH

Note: the /FV position switch is not provided
with a protective earth connection

Configuration 611

Configuration 614

Configuration 673

A1 B1 A1 B1 A1 B1
Hydraulic configuration i i Y"
/X
a A B a A B a T T
spool position [ﬂ E:ﬂ [ﬂ EI E:ﬂ 'I‘
ON
pin 2 H H H
OFF
ON
pin 4 l l E—
OFF H—

Note: FV position switch can be electrically wired by the customer as NO or NC and then the status of the output signal will be in accordance to the

selected configuration

[ 1 =intermediate spool position corresponding to the hydraulic configuration change

EY050
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[11] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

35 1
Flow direction .
A—A1B—B1| A>B |A1>T|B1-T s 30
e}
Valve type = /
g 25
HF-0611 1 2 Y /
o
5 20
HF-0614 1 2 3 o
a 15
HF-0673 3 | 3 4| 4 4
a 10
[0}
% 5 / |
>
0 10 20 30 40 50 60

Flow rate [I/min]

12| 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%)

360
Valve type Curve A
300
HF-0611 A =
©
HF-0614, HF-0673 B = 240 \i
% 180
a T~
B 120
<
60
0

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

13| DIMENSIONS [mm]

$55
— P& ISO 4401: 2005
VA @) g’ Mounting surface: 4401-03-02-0-05
alo @) @} g Seals: 4 OR 108
Qa $%§ hay Ports P, A, B, T: @ = 7.5 mm (max).
=~ Pk sA\YY/J b
- A\ |
n 12.7 L
215 ©
302
405
HF-0611/FV
HF-0614/FV
HF-0673/FV

AP = q)
M ——
alos A — 1 () ]
o @ Mf IM. N~
73 69 ~106 55 45
~248 ~83

(‘D = Power supply connector code 666, 667 or 669, to be ordered separately

@ = Inductive position switch connector code ZBE-06, supplied with the valve

01/20
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Table EY105-1/E

Safety cartridge valves with poppet position monitoring _
screw-in, 2-way, poppet type, leak free, conforming to Machine Directive 2006/42/CE - certified by

Ce

SAFETY

CERTIFIED

@ cartridge body
(2) poppet
@ coil 2

JO-DL are leak free, poppet type solenoid
cartridges in screw-in execution normally
used to cut off the hydraulic power supply
line. They are available in normally closed
NC configuration.

They are provided with /FV inductive posi-
tion switch (double contact NC/NO) ®
wich supplies the output electrical on-off
signal indicating the poppet @ position
(open/closed), and therefore they can be
used as safety valves for emergency con-
ditions.

They are CE marked and certified by TOV
in accordance with safety requirements of
Machine Directive 2006/42/CE.

Certification
The TUV certificate can be downloaded
from , catalog on line, tech-nical

A information section.
@ coil connectors
Max flow: 300 I/min
@ inductive pOSmOn switch Max pressure: 350 bar
sensor connector JO-DL-4-2/FV-X 24DC
(to be ordered separately)
1| MODEL CODE
| Jo -b || L 4 |-[ 2 [/ Fv |-[ X | [24DC =y *
Cartridge valve
screw-in type UNF Seals material,
see section [4]:
. - =NBR
D = Directional control Series number PE - FKM
L = Poppet type Voltage code:
12DC = 12 VDC
24DC = 24 VDC
Size:
4 = 3/4”-16UNF-2A X = Without connector, see section [8 for available connector
6 = 7/8"-14UNF-2A
10 =15/16"-12UNF-2A
Version:
FV =normally closed in rest position, with inductive position switch
2 = Two-way (double contact)

| 2| HYDRAULIC CHARACTERISTICS

Hydraulic symbol

mle [} =

A

Model JO-DL-4-2/FV JO-DL-6-2/FV JO-DL-10-2/FV

Operating pressure [bar] Ports A and B 350

Max flow [I/min] 40 75 300

Response time:  energizing [ms] 35 30 35
de-energizing  [ms] 50 60 70

Internal leakage less than 5 drops/min (< 0,36 cm?min) max at 350 bar

EY105
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| 3| GENERAL CHARACTERISTICS

Installation position

Any position

Cavity

JO-DL-4 = SAE-08-2N; JO-DL-6 = SAE-10-2N; JO-DL-10 = SAE-16-2N

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Compliance

CE to Machine Directive 2006/42/EC.
-EC type-examination certificate for safety components (1)
-ISO 13849 category 1, PLC in high demand mode
CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.

Ambient temperature

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

(1) The type-examination certificate can be download from

E SEALS AND HYDRAULIC FLUID - for other fluids not included in below table, consult Atos Technical Office

Seals, recommended fluid temperature EE,\F/} :22:2 E/s;iazngstrigzw)==-2_(2J;€C+++fgggch\'th HFC hyaraulic fluids = -20°C + +50°C
Recommended viscosity 15+100 mm?/s - max allowed range 2.8 + 500 mm?/s
Fluid contamination class ISO 4406 class 21/19/16 NAS 1638 class 10, in line filters of 25 um (10 >75 recommended)
Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM HL, HLP, HLPD, HVLP, HVLPD DIN 51524
Flame resistant without water FKM HFDU, HFDR
Flame resistant with water NBR HFC IS0 12922
E ELECTRIC CHARACTERISTICS
Relative duty factor 100%
Supply voltage See model code at section [1]
Supply voltage tolerance +10%
Max power 19 Watt
Power connector 666 (plastic - black); 3 pins, cable clamp PG11, cable max @ 11 mm to be ordered
Type of connector for /FV version Type ZBE-06 (plastic); 4 pins, cable clamp PG9, cable max @ 8 mm separately
666: DIN 43650 - ISO 4400; IP65 (DIN 40050); VDE 0110C
Connectors features
ZBE-06: M12 - IEC60947-5-2; IP67 (DIN 40050)

|6 INSTALLATION NOTES

1) The assembling of cartridges inside manifolds must be done tightening the valve exagonal ring (for tightening torque, see section ).
Excessive values can cause anomalous deformation and poppet sticking.
For the /FV versions avoid to tighten through the position sensor.
2) The CE certification is valid only with shielded electric cables and connector. Consult also tab. P004.
These safety valves must be supplied only and always as one complete component, proximity sensor is factory adjusted.
The supply of subcomponents invalidates the certification.

TECHNICAL CHARACTERISTICS AND CONNECTING SCHEME OF INDUCTIVE POSITION SWITCH /FV

Switch logic

Type of switch position switch /FV Connector type ZBE-06

Supply voltage [V] 20+32

Ripple max [%] <10

Max current [mA] 400

Max peak pressure [bar] 400 1 = supply +24 Vioc

Mechanical life virtually infinite 2 = output signal NC
PNP 3=GND

4 = output signal NO

Note: the /FV position switch are not provided with a protective earth connection

SIGNAL STATUS - VERSIONS /FV

AL

stroke
SIGNAL
m =
leakage
< —
0 fow@  pn2| |pna o ——
0o 1 0 1 —O—

A:overlapping stroke According the criteria of safety specifications, the poppet position signal must change its status
B: damping stroke inside the overlapping stroke (before the effective valve opening).




| 9] DIAGRAMS based on mineral oil ISO VG 46 at 50°C

9.1 JO-DL-4

Valve pressure drop - FV version
1=A — B energized

2=B — A de-energized

3=B — A energized

9.2 JO-DL-6

Valve pressure drop - FV version
1= A — B energized
2=B — A de-energized
3= B — A energized

9.3 JO-DL-10

Valve pressure drop - FV version
1= A — B energized
2=B — A de-energized
3=B — Aenergized

_ 15 2 — 20 ) .20 128
E & ] /
% 12 3 <1<1 16 3 % 16
g 8 tg
S 9 T 12 S 12
o 2 o
=} > =}
g 6 g s 2 8
a o3 a
o < %}
= = = 4
g 3 / g ) / (>G
0 10 20 30 40 0 20 40 60 80 0 75 150 225 300
Flow rate [I/min] Flow rate [I/min] Flow rate [I/min]
DIMENSIONS [mm]
JO-DL-4-2-2/N*/FV JO-DL-6-2/N*/FV JO-DL-10-2/N*/FV
Mass 0.5 Kg Mass 0.5 Kg Mass 0.7 Kg
76 76 76
i
g £ %
g Bl % 5
2 E — °| E — g » ]
N ‘ 3 T E
- ‘ T | g [
| |
RS EAS AW
2 50 Nm 0 62 Nm 132 Nm
o (C,}‘) :f
@12.7
3/4-16 UNF-2A 91587
204 -14 UNF-2A
47.5x36 '—MZGB 15/16-12 UNF-2A
- 47 .5x36 340
47 .5x36
CAVITY DIMENSIONS ©
Note: cavity compatible /5o
with old cartridge series
5B oC 3 SAE-08-2N SAE-10-2N SAE-16-2N
oA N “i 3/4-16 UNF | 7/8-14UNF |15/16-12 UNF
\ R 0.20 B 26 30 42
as C 20.6 7' 2397 3557
— L + + +
T D] 12.7 15.87 " 28.60 %°
7/ !~ E 2.6 2.6 337
_ —
F 13 15 20
G : G 9 12 19
G | . S
2 \Zﬁ/ Gl 12 15 24
H1 14 18 25
L1 20.5 25.5 36
I C ©)0.03
1]0.02 L2 29 34.5 49
D1
01/20 EY105 ON-OFF VALVES 655






S A

cC

Table EY030-3/E

Safety directional valves with spool position monitoring
On-off, pilot operated, conforming to Machine Directive 2006/42/EC - certified by §

Ce

SAFETY

CERTIFIED

Main body

Main spool

Inductive position switch FV

Sensor electric connector (supplied with the valve)
Pilot solenoid valve

Coil electric connector (to be ordered separately)

@O®®©EE

DPHI-271*/FV

Pilot operated safety directional valves
with main spool position monitoring, CE
marked and certified by TUV in
accordance with safety requirements of
Machine Directive 2006/42/EC.

Two models are available depending to
the pilot valve execution:

DPHI for AC and DC supply, solenoid
pilot valve ® type DHI, with cURus
certified solenoids, see tech. table EO10
DPHE high performances, for AC and DC
supply, solenoid pilot valve & type DHE
with cURus certified solenoids, see tech.
table E015

The valves are equipped with FV inductive
position switch for the main spool position
monitoring, see section [9] for sensor’s
technical characteristics.

Certification

The TUV certificate can be downloaded
from , catalog on line, technical
information section.

Mounting surface: ISO 4401, size 10, 16, 25
Max flow: 160, 300, 700 I/min
Max pressure: 350 bar

1| MODEL CODE

| DPH e

2 || 7

/| A |/ FV

X | |24DC|

*% ‘/ *

Pilot operated
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, ISO 4401:
1=10 2=16

4=25

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

71= double solenoid, 3 positions, spring centered

75= double solenoid, 2 external positions, with detent

Spool type, see section

Seals material
see sect. [3],[4]
- = NBR
PE =FKM

Series number

Voltage code, see section

X = without connector, see section [8] for available
connectors, to be ordered separately

Spool position monitor
FV =

inductive position switch (double contact)

A D ER

H, H9, L9

Hydraulic options, see section

Optional devices for main spool switching control, see section [é]

Notes:

FV = inductive position switch providing both NO and NC contacts to be wired on the electric connector
The FV inductive position switch is directly connected to the valve main spool
In pilot operated valves only the main spool position is monitored; the pilot solenoid valve is not monitored

EY030
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| 2] CONFIGURATIONS and SPOOLS (representation according to 1SO 1219-1)

Configurations E Spools Configurations Spools
oslifoly | [Tol2] [1Te]2] [1]o]2] [1]o]2] [1]o]2]
S, P T en

AP I 1Y 7 0 1 - B i
not for DPH-1
NV ")n e
AT i A D i DA 0 S VAR Y
67 A BE IZA B 63/A e
o2 )y LB XHIE] o EHE «[AEH] | w2 | AT
e} not for DPH-1 not for DPH-1 not for DPH-1 not for DPH-1 Ji 2/2'10t B
A B 67/A I 11 75. A BE
B R e -~ TaEa=n
i [}
e = P S AR DA AV A ISl
1 |0 | 2 not for DPH-1 not for DPH-1 not for DPH-1
a yi b

;

Note: see also section 2.2 for special shaped spools

2.1 Standard spools availability
- DPH*-1 are available only with spools 0, 0/2, 1, 1/2, 3, 4, 5, 58, 6, 7
- DPH*-2 and DPH*-4 are available with all spools shown in the above table

2.2 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.

2.3 Special spool availability

. special shaped spool
Valve size
0/ 3/1 11 4/8 5/1 58/1 6/1 71
DPH*-1 . . .
DPH*-2, DPH*-4 o . . . o . * °
3| MAIN CHARACTERISTICS
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 | 75 years, for further details see technical table POO7
CE to Machine Directive 2006/42/EC.
-EC type-examination certificate for safety components (1)
Compliance -ISO 13849 category 1, PLC in high demand mode
CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006
Ambient temperature Standard = -30°C = +70°C
/PE option = -20°C + +70°C

Flow direction As shown in the symbols of table

P, A, B, X = 350 bar (for pilot pressure see also option /L9 at section [6é])

T = 250 bar for external drain (standard)

T with internal drain (option /D) = 120 bar DPHI; 210 bar DPHE (DC); 160 bar DPHE (AC)
Y =0 bar

Minimum pilot pressure for correct operation is 8 bar

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

(see Q/Ap diagrams at section [12] and operating limits at section [13] )

Operating pressure

Maximum flow

(1) The type-examination certificate can be download from




3.1 Coils characteristics

Insulation class

H (180°C) for DC coils (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 correctly assembled)

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

Certification

cURus North American standard

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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] HYDRAULIC OPTIONS

5.1 option /A = Solenoid mounted at side of port A of main body (only for single solenoid valves)
In standard version the solenoid is mounted at side of port B
For sensor position, see sect

5.2 option /D = Internal drain (standard configuration is external drain)

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

5.4 option /R = Pilot pressure generator (4 bar on port P - not for DPH*-1)
The device /IR generates an additional pressure drop, in order to ensure the minimum pilot pressure, for correct ope-
ration 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.

Pressure drop through the pilot pressure generator /R

DPH*-2

B
EG /
=
o 12
<
Q
S
©
2
? 6 —
g —
o
o 3
>
3
>

0 40 80 120 160 200

Flow [l/min]

DPH*-4
. 15
5]
2
% 12
g o @ Flapper-guide  (® Spring stop-washer
© ® Flapper @® Spring
(0]
é 6 Ordering code of spare pilot pressure generator
(0]
[oX
0 3 R/DP | - *
©
= Pilot Size:
0 100 200 300 400 500 pressure 2 for DP-2
Flow [I/min] generator 4 for DP-4

WARNING: the manual operation is not permitted for safety valves, than the valve is provided with solenoid blind rings to prevent the access to
i the manual override. The manual override protected by rubber cup (option /WP) is not available

WARNING: the inobservance of following prescriptions invalidates the certification and may represent a risk for personnel injury
Safety valves must be installed and commissioned only by qualified personnel
A Safety valves must not be disassembled
The inductive position switch FV can be adjusted only by the valve’s manufacturer or Atos authorized service centers
Valve's components cannot be interchanged
The valves must operate without switching shocks and spool vibrations
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| 6] DEVICES FOR MAIN SPOOL SWITCHING CONTROL

Following options are suggested to reduce the hydraulic shocks at the valve operation

6.1 option /H

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

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

6.3 option /L9 = Only for DP-2 and DP-4: plug with calibrated restictor in P port of pilot valve,
suggested in case of pilot pressure higher than 210 bar or to limit the hydraulics
shocks caused by the fast main spool switching
Plug code:
PLUG-12A 21,2 mm for DP-2
PLUG-15A 21,5 mm for DP-4

ELECTRIC FEATURES

FUNCTIONAL SCHEME (config. 71)
example of switching control options

1

"x PT T A g I v,
I ‘
T Tlo[2] T
Pl
L I ——
option /H, /H9 |

|
|
S — ——

; option /L9

MAIN STAGE

PILOT VALVE

Power i
Vaive| nommnalvolage | VOtage | Ol | conaumpion (3 oot of el b6l
+10% code  |cOMMECON  Holl | DPHE 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 | 30W 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 COU-125DC blue COE-125DC
220 DC 220 DC 636 COU-220DC black COE-220DC
24/50 AC 24150060 AC | 667 COI-24/50/60AC (1) pink i
DPHI 24/60 AC (4) )
DPHE 48/50 AC 48/50/60 AC 60 VA COI-48/50/60AC (1) white i
48/60 AC (4)
110/50 AC 110/50/60 AC 58 VA | COI-110/50/60AC (1) vellow 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 B0VA | 58VA | 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
110/50 AC 110RC COU-110RC gold COE-110RC
12060 AC o | sow | sow
230RC COU-230RC blue COE-230RC
230/60 AC

(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
condition and ambient/coil temperature of 20°C.

COILS ELECTRIC CONNECTORS according to din 43650 (to be ordered separately)

(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.

(4) Only for DPHI

(5) Only for DPHE

666, 667 (for AC or DC supply) 669 (for AC supply) CONNECTOR WIRING
666, 667 669
28.5 27 _ Positi
995 2 ; _ E‘%zg;/ﬁf@ 1,2= Supply voltage VAC
5 ok 3@ ® = Coil ground 3 = Coil ground
JIg |els B0 s S IRCHE
|_| = ~ 5 ) SUPPLY VOLTAGES
\E‘ \E‘ 666 667 669
o 24 AC or DC 110/50 AC
All 110 AC or DC 110/60 AC
voltages 220 AC or DC 230/50 AC
230/60 AC




@ TECHNICAL CHARACTERISTICS OF FV INDUCTIVE POSITION SWITCH

contactless inductive position switch

Type of switch o -
with integrated amplifier

Supply voltage V] 20+32

Ripple max [%] <10

Max current [mA] 400

Reaction time [ms] 15

Max peak pressure [bar] 400

Mechanical life

virtually infinite

1 supply +24 VDC

4 output signal
2 output signal
3 GND

Switch logic

PNP

CONNECTING SCHEME OF FV INDUCTIVE POSITION SWITCH

3 =GND

1 = supply +24 VbC
2 = output signal NC

4 = output signal NO

Connector type ZBE-06 (supplied with the valve)

Note: the /FV position switch is not provided with a protective earth connection

111] STATUS OF OUTPUT SIGNAL

DPHI - DPHE

Hydraulic
configuration

Configuration 61
monitored position “0”

Configuration 63
monitored position “2”

Configuration 67
monitored position “2”

Configuration 71
monitored position “0”

Configuration 75
monitored position “2”

A o

IZ’F|1°V\/I

,Z-;|12

'7.,'F|02

K

v s

a

A B
1|P0T|2

spool position

[o]

[o]

L] o]

ON
= in2 H
g P OFF
S ON
(]
in4 H
P OFF
© ON
g pin2 i b
Iz OFF
S ON
£ ping il il
3 OFF
) ON
3 pin2 H H
@ OFF
S ON
c  pin4d H H
3 OFF
Note:

FV position switch can be electrically wired by the customer as NO or NC and then the status of the output signal will be in accordance to the selec-

ted configuration

[ = intermediate spool position corresponding to the hydraulic configuration change
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@ Q/Ap DIAGRAMS based on mineral oil ISO VG 46 at 50°C

DPH*-1 F E DPH*-2 | DPH*-4 LI HG
/ 15 15
8" / D S, H 2, / g
o 17 o G o
< / Cc < F < / D
g / B o E & 9 c
3 A3 % °
2 3 6 c 3 6
g g 5 A
Q 4 Q A Q
2 %4 23 / 2 3
EES - Ny
0 20 40 60 80 100 120 140 160 0 60 20 180 240 300 0 %40 280 420 560 700
Flow [I/min] Flow [I/min] Flow [I/min]
DPH*-1 DPH*-2 DPH*-4
. _Flow Flow _ Flow
Spool direction ponlPoB AT [BoT | PoT Spool direction PoA | PoB | AT | BT | PoT Spool direction PoA|PoB | AT BT | PoT
type type type
0/2, 1/2 DI EIDI|C B 02,1,36,78 A| A| D| A ]| - 1 B|B|B|D| -
0 D E C C E 11,1/2, 71 B B D E - 11 D E E F -
1 Al Bl DI C R 0 A|lA|D|IE|C 1/2 E|D| | B|]C]| -
3.6 7 Al Bl cCclcC _ 0/1 Al Al D| - - 0 Dl C|D|E]|F
7. 4/8 Bl clDlD . 2 Al A - - - 01,31,51,6,7, D | D | D | F | -
5 58 AT ElCc cF 2/2 B | B - - - 0/2 D/ D|DJ|E]| -
- 3/1 A|A| D| D] - 2 B| B ]| - - -
4 C| C|H | F 2/2 E| D| - - -
4/8 c|C| G | F 3 B|B|D|F | -
5 A|lB|F|IH|G 4 ClCIH]L]L
5/1 Al B|D]|F - 5 A| D D|D]J|H
6/1 B| B|C]|E - 6/1 DI E|[D]|F]| -
09 A - -1 G| - 7/1 D|E|F | F| -
16 Al C| D] F - 8 DI D|E]|F ]| -
17 C|A| E]|F - 09 D - - F|F
19 C - -1 G| - 16 C|D|E]|F]| -
39 C - - | H - 17 E|D|E]|F| -
49 - D | - - - 19 F - - E | -
58 Bl A|F|H|H 39 G| F | - Fl -
58/1 B|A|DJ|F - 58 E|A|B|F|H
90 Al Al E - D) 58/1 E| D|D]| F| -
91 C| C| E - - 90 DI DI| D N F
93 - cC| D] - - 91 FI F|D
94 D - - - - 93 - G| D - -

OPERATING LIMITS based on mineral oil ISO VG 46 at 50°C
For a correct valve operation do not exceed the max recommended flow rates (I/min) shown in the below tables

DPH*-1
Inlet pressure [bar]
Spool 70 | 160 | 210 | 350
Flow rate [I/min]
0,1,386,7 160 160 160 145
4, 4/8 160 160 135 100
5,58 160 160 145 110
01, 0/2, 1/2 160 160 145 135

DPH*-2
Inlet pressure [bar]
Spool 70 | 140 | 210 | 350
Flow rate [I/min]

0,1,3,6,7,8| 300 300 300 300
2,4,4/8 300 300 240 140
5 260 220 180 100
0/1,0/2, 1/2 300 250 210 180
16, 17,56, *9,9*| 300 300 270 200

DPH*-4
Inlet pressure [bar]
Spool 70 | 140 | 210 | 350
Flow rate [I/min]

1,6,7,8 700 700 700 600
2,4,4/8 500 500 450 400
5,0/1,0/2,1/2| 600 520 400 300
0,3 700 700 600 540
16,17,58,79,9*| 500 500 500 450




SWITCHING TIMES (average values in m sec)

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

Piloting pressure 70 bar 140 bar 250 bar

Valve model A et current A et current A et current

. Switch ON 35+50 50+75 30+40 45+65 20+30 35+50
pPH™ Switch OFF 50+80

DPH 2 Switch ON 40+55 |  55+80 |  30+45 | 5070 | 20+35 |  40+55
Switch OFF 60+95

OPH4 Switch ON 60+95 | 80+115 |  45+75 |  60+95 |  30+50 |  45+65
Switch OFF 80+130

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

blinded plug SP-X300F ® in Y;
blinded plug SP-X300F @ in Dr.

Internal drain:
External drain:

DPH*-2

Internal drain:
External drain:

Option L9
This option provides a calibrated
restrictor PLUG-H-12A (@ 1,2 mm) ‘ ‘
in the P port of the pilot valve

Internal piloting: Without blinded plug SP-X300F ®@;
External piloting: Add blinded plug SP-X300F ®;
Without blinded plug SP-X300F ®@;

Add blinded pl

ug SP-X300F @.

@ 1,2mm

PLUG-12A

DPH*-4

Drain channels

Internal piloting: Without blinded plug SP-X500F @;
External piloting: Add blinded plug SP-X500F @;
Without blinded plug SP-X300F @;
External drain: Add blinded plug SP-X300F @.

Internal drain:

Option L9

This option provides a a cali-

brated restrictor PLUG-H-15A ‘ ‘
(@ 1,5 mm) in the P port of the 3

pilot valve

@ 1,5mm

PLUG-15A
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DIMENSIONS of DPH* PILOT OPERATED SAFETY VALVES [mm]

DPH*-1/FV .
— ) =
ISO 4401: 2005 mv4ﬂ7» s
Mounting surface: © gl QL% IVl
4401-05-05-0-05 %
Fastening bolts: 3.2
4 socket head screws M6x40 class 12.9 . 16.7
Tightening torque = 15 Nm |=7]
Seals: 5 OR 2050, 2 OR 108 87.3
Ports P,AB,T: @ =11 mm (max) 55048
Ports X, Y: @ =5 mm
62
DPH*-171*
DPH*-175*
H
=50
4Nm
@
- |L=®a]| [~
iyl X
125
~92 205 ~92
~389

DPH*-161*
o
[EE]
4Nm
@[E@ @
=4 8B @ |
125
~92 195
~287
DPH*-163*
DPH*-167*
Q
E=]
4Nm
@

Y X

125

195

15 max ~287

= PRESSURE PORT

Mass (Kg)
DPHI-16 71
DPHI-17 7.7
DPHE-16 7.2
DPHE-17 7.9
Option H, H9 +1,0

= USE PORT
= TANK PORT
= EXTERNAL OIL PILOT PORT
= DRAIN PORT
O,
x
L g
O ®
o
g@
©
n @©
©
67
70
DPH*-161*/A
8]
=M1
4Nm
@ | L,
@ @
Leda]| [
Y X
125
195 ~92
~287

DPH*-163*/A
DPH*-167*/A

4Nm

Iyl X

125

195

~287

15 max




DPH*-2*/FV 26.5
211

ISO 4401: 2005 Mass (Kq)
Mounting surface: 4401-07-07-0-05 DPHI-26 10.1
ol © DPHI-27 10,7
Fastening bolts: Sreld 2 DPHE-26 10,2
4 socket head screws M10x50 class 12.9 Q ﬁ;g] oo DPHE-27 10.9
Tightening torque = 70 Nm @ oo OptionH, H9  +1.0
2 socket head screws M6x45 class 12.9 18.3 =3 LQ‘
Tightening torque = 15 Nm 34.1
Diameter of ports A, B, P, T: @ = 20 mm; 50
Diameter of ports X, Y: @ = 7 mm; 65.9 P = PRESSURE PORT
Seals: 4 OR 130, 2 OR 2043 76.6 A,B = USE PORT
88.1 T =TANKPORT
1016 X = EXTERNAL OIL PILOT PORT
Y =DRAIN PORT
DPH*-271*
DPH*-275*

=]
4Nm —

i
=
83 max

N
W I [ O O
Q oo 5
| A B Y |
~n—|| - 4 | o
144 1 o3
~92 240 ~92 = =
~424 92
DPH*-261* DPH*-261*/A
0
_ %ﬁl’ 4Nm 4Nm -
i B
N
D I D D E
T & B Y [ | A B Y
0 e 0 1
144 144
230 ~92 ~92 230
~322 ~322
DPH*-263* DPH*-263*/A
DPH*-267 %ﬁli N N il! DPH*-267*/A
- | -

ﬂ H A B Y l A B Y ﬂ ﬂ
= > : —
144 144
~92 230 230 ~92
~322 ~322
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DPH*-4*/FV S A—
1SO 4401: 2005 K 7ap) Mass (Kg)
Mounting surface: 4401-08-08-0-05 L NZ \\N‘ry N\ DPHI-46 17.6
G- ol a DPHI-47 18.2
Fastening bolts: | NI © DPHE-46 17.7
6 socket head screws M12x60 class 12.9 DU > < = DPHE-47 18.4
: : NEZ2\\NP) R :
Tightening torque = 125 Nm &2, D ) Option H, H9  +1,0
Diameter of ports A, B, P, T: @ = 24 mm; 5.6 of ,\"
Diameter of ports X, Y: @ = 7 mm; : D
Seals: 4 OR 4112, 2 OR 3056 17.5
294
53.2

77

94.5 P = PRESSURE PORT

100.8 A,B = USE PORT

1107 T =TANKPORT

: X = EXTERNAL OIL PILOT PORT
130.2 Y =DRAIN PORT
DPH*-471*
DPH*-475*

. 8
== =H
— —1 4Nm

3
€
— 8]
— O
— @
®
I
I —L O ©
X A CHE
<
—1 7 O O _
191 26 |
308 ~92 74
DPH*-461* DPH*-461*/A
-1 A
= Bl
§=l' 4Nm 4Nm “E
- — -
i =
—
—
X A B CHE
U
191
300 ~92
~392
DPH*-463* DPH*-463*/A
DPH*-467* i'E% DPH*-467*/A
L I e

:E
X A B [ ‘\\XA

191
300
~392

01/20
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Table EY120-4/E

Safety cartridge valves with poppet position monitoring

ISO standard, on-off, pop

pet type, conforming to Machine Directive 2006/42/EC - certified by

SAFETY

(@ cerriFieD

LIFI-3242*/NC

(1 Inductive proximity sensor Fl
@ Inductive position switch FV

Safety cartridge valves with poppet
position monitoring, CE marked and
certified by TUV, in accordance with
safety requirements of Machine Directive
2006/42/EC.
LIFI: intermediate safety element with FI
inductive proximity sensor, to be coupled
with functional covers
LIDA: safety valve with integral cover
design and with FV inductive position
switch, available with optional solenoid
pilot valve (LIDAH)
LIDAS: active pilot operated safety valve
with FV inductive position switch,
available with optional solenoid pilot valve
(LIDASH), see section for sensors
technical characteristics.
These valves are normally used to cut off
the hydraulic power line in case of
emergency condition, thus avoiding
dangerous movements of the machines
actuators.

" * Certification
LIDA-3243*/FV LIDAS-3243*/FV The TUV certificate can be downloaded
from , catalog on line, technical
information section.

Mounting surface & cavity:
ISO 7368 size 16 to 50

(® Sensor electric connector (supplied with the valve) Max flow: 1800 I/min at Ap = 5 bar

| 1| RANGE OF VALVE’S MODELS

Max pressure: up to 420 bar

DC solenoids AC solenoids
Val
aive Size Description Sensor type
code
IF1 IFV IFI IFV
LIFI 16+50 | intermediate elements with cartridge, to be coupled with a functional cover . .
LIDA(H) 16+50 | cartridges valve . .
LIDAS(H) | 16+50 | active cartridges valve . .

Notes: FI = inductive proximity sensor, type NO (normally open or NC (normally closed)
FV = inductive position switch providing both NO and NC contacts to be wired on the electric connector

See section for sensor’s characteristics

@ MODEL CODE OF LIFI INTERMEDIATE SAFETY ELEMENT - to be coupled with covers in section [3]

| LIF

| -| 25 42 1 | /| NC ** | *

Intermediate saferty element and
cartridge according to ISO 7368

Seals material:
omit for NBR (mineral

Poppet position monitor:
I = inductive proximity switch

oil & water glycol)
PE = FKM

Series number

Size ISO 7368
16; 25; 32; 40; 50

Other dimensions available on request

INC = closed contact with poppet in
resting position

42 = with damping nose, area ratio 1:

Spring cracking pressure:
1= 0,3 bar for poppet 42; 0,6 bar for poppet 43

Type of poppet, see sect. [9] for Q/Ap diagrams 2 = 1,5 bar for poppet 42
1.1 3 = 3 bar for all poppets
1,6 6 = 5,5 bar for all poppets

43 = with damping nose, area ratio 1:

2.1 Hydraulic symbols of LIFI

AN

N
|
1
|
v

W
%
[ |
2

X Z1 2
B

A

Note: in LIFI safety valves the cartridge and the intermediate
element with poppet position sensor cannot be separated
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E MODEL CODE OF FUNCTIONAL COVERS TO BE COUPLED WITH LIFI SAFETY VALVES

| LID Al -2 7 [ [F-l] x| j2ape ] [

Cover according to
ISO 7368

Cover type, see section 3.1

for hydraulic configuration:

A =direct pilot

B = with shuttle valve for pilot selection;
EW* = with solenoid valve for pilot selection

) ey
Optional different
setting of calibrated
plugs in the pilot
channels (see tech.
tables HO30, H040)

Seals material:

omit for NBR (mineral oil &
water glycol)

PE = FKM

BH** = as EW* but with shuttle valve for pilot
selection;
Series number
Size ISO 7368

1=16;, 2=25 3=32; 4=40; 5=050; see section 1]

Voltage code only for LIDEW* and LIDBH**:

Options: Only for LIDEW* and LIDBH**:

B = cartridge piloted via port B of solenoid valve (only for X = without connector, to be order separately see section

LIDEW* and LIDBH**)
E = with external attachment X (1/4” GAS) and underneath

port X plugged Type of pilot solenoid valve only for LIDBH** and LIDEW*:

I =DHI  Pmax350 bar
E =DHE Pmax 350 bar
F = prearranged for coupling with LIFI cover EP = DHEP Pmax 420 bar

For valve type LIDB, LIDEW (in the configuration with external pilot line) Atos can supply leak free poppet type directional pilot valves type

DLEH-3*. Consult our technical office for detailed information.

3.1 HYDRAULIC SYMBOLS OF FUNCTIONAL COVERS
the following symbols show the functional covers coupled with intermediate safety element type LIFI

LIDEW1-* LIDEW2-* LIDEW4-*
o B . M |
O £
P A BT ,TLA ﬁj, pD’T ﬁjT p% ij
79 09 P q ) O O A
714} — 72 714 — — k72 714 — — k2 714 — 2
S1CE T SIRET 5T 16T
PpH—T [ FO®F } +— Dr PpH—T FQOF } +— Dr Pp H»—T FO&F } +— Dr Pp ’-»—T [ FO&®F } +— Dr
| ‘ ‘ N \ ‘ N \ ‘ N | ‘ ‘ N
[ ] M¢, [ ] ML [ | ‘\ [ ] ML
X Z1 7277y X Z1 727y X Z1 7277y X Z1 7277y
%B %B 5 %B
A A A A
LIDEWS5-* LIDEW6-* LIDB-*
T il LIDA i S
| 7;@\ | X[ — 1 % _
HFLA\ ﬁjw MFFT ﬁjw PFA Ta T P H le |t
v o P ;@i 4 H T
ZV%W -1tz z1~4ﬂ®—1 —rz 71 =+ ﬁé;TTHZQ ZM%iﬂ@—W T2
ppkj [ FO®r } +— Dr PpH—T FOQF } +—4 Dr PpH_T FQOr } t+— Dr PpH—T FROF } +—4 Dr
\‘ ‘ N \ ‘ N \ ‘ N \ ‘ N
| | 1] | | 1] | | | |
X Z1 727 Y X Z1 72 Y X Z1 72 Y Xz 72 Y
B B B B
A A A A
LIDBH1A-* LIDBH1C-* LIDBH2A-* LIDBH2C-*
o | T M T
| T Wi ER ity M=
?,ffj\ %fjﬁﬁw %jf \ %fjf \
@i \ ﬁg \ r£= Ir= \

4 A ‘ 8 1T P A ‘ B | T P rﬂ T P rﬂ T
S iy ANEA 4
zwﬁ—m T2 71 H—T—m T2 71 H—fm —rt12 z1 »ﬁm —112
Ppu»—T FROOF } 1 Dr PpH_f‘ FQOF } + 4 Dr PpH-—T‘ [ F®0* } + 4 Dr Ppkj [ "R0F } + 4 Dr
\ ‘ N \ ‘ N \‘ f N \‘ f N

il e il 1R i i i I
X Z1 2z Y X z1 22 Y X Z1 2 X Z1 22
A A A A




E MODEL CODE OF LIDA SAFETY VALVES (integral design cover)

| ubA | [ H |-125| [43] [ 3 /[ Fv |- 1 | [ x| [2aDC]| | = |/ :
Safety cartridge
valve according Seals material:
to ISO 7368 omit for NBR

(mineral oil &
optional pilot valve: water glycol)
- =omitif not required PE = FKM
H =with NG 6 pilot valve

Series number
Size ISO 7368:
16, 25; 32; 40; 50 Only for LIDAH
Voltage code, see section

poppet type:
43 = with damping nose Only for LIDAH

arearatio 1:1,6

spring cracking pressure:
3 = 3 bar

1=0,6bar

6 =55 bar

Poppet position monitor:

FV =inductive position switch (double contact)

I =DHI

X = without connector, to be order separately
see section

Pilot solenoid valve only for LIDAH

Pmax 350 bar

E =DHE Pmax 350 bar
EP = DHEP Pmax 420 bar

4.1 HYDRAULIC SYMBOLS OF LIDA /FV

LIDA-**43/FV

1

LIDAH-**43/FV

<fo

E MAIN CHARACTERISTICS OF LIFI AND LIDA(H)/FV

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

75 years, for further details see technical table PO07

Compliance

CE to Machine Directive 2006/42/EC.
-EC type-examination certificate for safety components (1)
-ISO 13849 category 1, PLC in high demand mode
CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

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

Flow direction

A—B or B—>A

Operating pressure

LIFI A, B, X, Z1, Z2 = 420 bar
LIDA/FV A, B, X = 420 bar;

A, B, X = LIDAH-| = 350 bar; LIDAH-E = 350 bar; LIDAH-EP = 420 bar
LIDAH/FV

Y = LIDAH-I = 120 bar;

LIDAH-E, -EP (DC) = 210 bar:

LIDAH-E, -EP (AC) = 160 bar

(1) The type-examination certificate can be download from

5.1 poppet characteristics of LIFI and LIDA(H)/FV

Poppet type 42 (only LIFI) 43
Y=} 1 AP
Functional sketch ; ] g ]
(Hydraulic symbol) B —B
R A5

Operating pressure 420 bar
Nominal flow Size 16 140 120
at Ap 5bar 25 300 280
(I/min)

32 550 440
see
diagrams Q/Ap 40 1150 860
at section 50 1800 1370
Area ratio A:Ap 1:1,1 1:2 for size 16, 25 1:1,6 for size 32, 40,50

EY120
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@ MODEL CODE OF LIDAS ACTIVE SAFETY PILOT OPERATED VALVES

| LDAS | | H |-| 40 | 43| | 3 |/ FV |- 1 || x| |2aDC| | = |/ *
Active safety
cartridges, Seals material:
according to omit for NBR
ISO 7368 (mineral oil &
i . water glycol)
Optional pilot valve: PE = FKM
- = without pilot solenoid -
valve Series number
H = with pilot solenoid valve
. Only for LIDASH
Size I1SO 7368: )
16: 25 32 40 50 voltage code, see section
. Only for LIDASH
Poppet ltypeA . X = without connector, to be order separately
43 = with damping nose ;
see section
Spring cracking pressure
3 =3 bar . .
Pilot solenoid valve only for LIDASH
I =DHI Pmax 350 bar
Poppet position monitor: E =DHE Pmax 350 bar
FV =inductive position switch (double contact) EP = DHEP Pmax 420 bar
6.1 HYDRAULIC SYMBOLS OF LIDAS
[— —
bl B
i ‘ ‘ i
e B
,,,,,,,,,,, i | Lo P37
b B H N B |
| e~ e i | | b =
[N [ r
LO© Q1 LIDAS/FV {030} fote) | LIDASH-*/FV
ZUWX | == | Z2Y Z1 X 1z2°Y
o= | LC I
J I
B B
A A
MAIN CHARACTERISTICS OF LIDAS/FV
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

Compliance

CE to Machine Directive 2006/42/EC.

-EC type-examination certificate for safety components (1)

-ISO 13849 category 1, PLC in high demand mode

CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -30°C + +70°C

/PE option = -20°C + +70°C

Flow direction

A—B or B—>A

LIDAS/FV A, B, X, Z1, Z2 = 420 bar

Operating pressure LIDASH/FV A, B, X, Z1, Z2 = LIDASH-I 350 bar; LIDASH-E 350 bar; LIDASH-EP 420 bar
Y = LIDASH-1 120 bar; LIDASH-E, -EP (DC) = 210 bar; LIDASH-E, -EP (AC) = 160 bar;

Size 16 25 32 40 50
Maximum flow at Ap = 5 bar [I/min] 200 360 550 1100 1800
Poppet characteristics [cm?]
Aa 1,43 3,46 5,30 8,04 13,85
AB (% of Aa) 58,6 417 51,5 56,3 41,7
ABP (% of Aa) 107,0 90,5 85,2 87,9 97,8
AAP (% of Aa) 265,6 232,2 236,7 2441 239,2
Aa/ (Aa + AB) poppet ratio 0,6
Aap / (Aa + AB) piloting ratio 16

(1) The type-examination certificate can be download from




7.1 Poppet areas of LIDAS/FV

Aap
A
‘ Poppet areas
Aa = main flow (side A)
JAee  Ae = main flow (side B) Thanks to the areas ratio Aap/(Aa+As), the valve closing
Aap = piloting area (close) is always ensured with a piloting pressure (X port) equal
As  Aep = piloting area (open) to the line pressure (A or B line).
A

COILS CHARACTERISTICS

Insulation class Pilot valve E, EP: H (180°C) for DC coils
Pilot valve I: H (180°C) for DC or 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)

F (155°C) for AC coils

Protection degree to DIN EN 60529

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

Certification cURus North American Standard

@ 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 + +80°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

Max fluid contamination level 1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
ELECTRIC FEATURES - coils for pilot solenoid valves
Power :
Vave| nomimalvolage | Votage | Typeof | consimpion ) Sone Ol sbae 0L
+10% code |conneciorl  nyy | pHEP DHI DHE, DHEP
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 COU-125DC blue COE-125DC
220 DC 220 DC 636 COU-220DC black COE-220DC
oy 250 AC 24150160 AC | 657 COI-24/50/60AC (1) pink ;
DHE 24/60 AC (4) )
DHEP|__ 48/50 AC 48/50/60 AC 60 VA COL-48/50/60AC (1) white ]
48/60 AC (4)
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
110/50 AC 110RC COU-110RC gold COE-110RC
120/60 AC
30/50 AC 669 33 W 30 W
230RC COU-230RC blue COE-230RC
230/60 AC

(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 (DHI) and 58 VA (DHE and DHEP)

(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 correspond to a power
consumption of about 150 VA.

(4) Only for pilot valve DHI

(5) Only for pilot valve DHE and DHEP
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@ COILS ELECTRIC CONNECTORS FOR PILOT SOLENOID VALVES according to DIN 43650 (to be ordered separately)

666, 667 (for AC or DC supply) 669 (for AC supply) CONNECTOR WIRING
666, 667 669
28.5 27 = iti
395 29 ! _ Posmv_e © 1,2= Supply voltage VAC
3 @ 2 = Negative © 3 = Coil ground
= o 3 @ = Coil ground =
JIMte | els B 8 |3oz|®
0 I 5 B8 SUPPLY VOLTAGES
\E‘ \E‘ 666 667 669
e 24 AC or DC 110/50 AC
All 110 AC or DC 110/60 AC
voltages 220 AC or DC 230/50 AC
230/60 AC
@ TECHNICAL CHARACTERISTICS OF INDUCTIVE PROXIMITY AND POSITION SWITCHES
Valve type LIFI IF1 scheme LIDA*/FV, LIDAS*/FV /FV scheme
’ [Fl proximity 1 IFV position 1
Type of switch sensor switch
Supply voltage [V] 10+30 20+32
Ripple max [%] <20 <10
Max current [mA] 200 4 400 4
Max peak pressure [bar] 500 400 2
Mechanical life virtually infinite 3 virtually infinite 3
Switch logic PNP PNP
1 supply +24 VbC
1 supply +24 VDC 2 output signal
3 GND 3 GND
4 output signal 4 output signal

@ CONNECTING SCHEMES OF FI INDUCTIVE PROXIMITY AND FV POSITION SWITCHES

LIFI LIDA*/FV, LIDAS*/FV

Connector type ZBE-06
P65

Connector type
BKS-B-20-4-03

Notes:
- Fl'and FV sensor’s connector are always supplied with the valve
- The /Fl and /FV sensors are not provided with a protective earth connection

1 (brown) = supply +24 VbC
3 (blue) =GND

4 (black) = output signal
CABLE LENGHT =3 m

1 = supply +24 VbC

2 = output signal NC
3=GND

4 = output signal NO

STATUS OF OUTPUT SIGNALS

A: overlapping stroke According the criteria of safety specifications, the poppet position
B: damping stroke signal must change its status inside the overlapping stroke (befo-
re the effective valve opening).
- T i
} stroke | FLOW SIGNAL
\
\
[an]
|
* 1 .
- T
} * < leakage
| o ir
0 flow Q o 0 1

WARNING: the inobservance of following prescriptions invalidates the certification and may represent a risk for personnel injury
Safety valves must be installed and commissioned only by qualified personnel
A Safety valves must not be disassembled
The inductive proximity FI or the inductive position switch FV can be adjusted only by the valve’s manufacturer or Atos authorized
service centers
Valve's components cannot be interchanged
The valves must operate without switching shocks and spool vibrations



15| Q/Ap DIAGRAMS based on mineral oil ISO VG 46 at 50 °C

15.1 Q/Ap DIAGRAMS of LIFl and LIDA(H)/FV

/
/
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/
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o
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/
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N

Valve pressure drop Ap [bar]

120 180

Flow [I/min]

240 300

SIZE 40

10 /
8

Valve pressure drop Ap [bar]

0 300 600 900

Flow [I/min]

1700 1500

15.2 Q/Ap DIAGRAMS OF LIDAS/FV

SIZE 16

Valve pressure drop Ap [bar]

e
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0 50 200 250

SIZE 40

I

Valve pressure drop Ap [bar]

4

2

0 300 600 900 1200 1500
Flow [I/min]
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SIZE 25
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SIZE 25
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2
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2
0 100 200 300 400 500
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SIZE 50
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8 /
6
4
2
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1500 2000 2500

EY120

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

SIZE 32
0 2 1
8 / /
6
A
2
0 200 400 600 800 1000
Flow [I/min]
1 = poppet type 42
2 = poppet type 43
SIZE 32 3
10
8 /
6
4
2
0 200 400 600 800 1000
Flow [I/min]
1 = LIDAS*-1643
2 = LIDAS*-2543
3 = LIDAS*-3243
4 = LIDAS*-4043
5 = LIDAS*-5043
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DIMENSIONS of LIFI SAFETY COVERS [mm]

H1

H2

A B H H1 H2 L P
LIFI-16 54,5 94 50 25 56 72 65
LIFI-25 54,5 97 55 28 59 85 85
LIFI-32 47 97 60 28 59 100 100
LIFI-40 41 11035 | 60 30 61 125 125
LIFI-50 44 114 70 30 61 140 140

Note: for cover interface and cavity dimensions ISO 7368, see table PO06

EXAMPLES OF LIFI COUPLED WITH OTHER COVERS (examples in size 32)

LIDA-3/F

LIFI-3242*/NC

LIDB-3/F

LIFI-3242*

LIDEW1-3/F-EX 24DC

LIFI-3242*/NC

LIDBH1A-3/F-EX 24DC

LIFI-3242*

INSTALLATION DIMENSIONS of LIDA*/FV and LIDAS*/FV SAFETY CARTRIDGES [mm] (examples in size 32)

LIDA-*/FV, LIDAH-*/FV

Connector ZBE-06
supplied with the valve

LIDAS-*/FV, LIDASH-*/FV

Connector ZBE-06
supplied with the valve

Iy |
Pilot valve only ] —_— Pilot valve or:ly
for LIDAH-*/FV Eatr ®) for LIDASH-*/FV
< i TEYEE
B gm
< b ce A == = L L1
e
X Y X Y
B B2 B2
5 BxB 86 max 5 BxB 86 max
Note: for cover interface and cavity dimensions ISO 7368, see table PO06
Size LIDA LIDAH LIDAS LIDASH Seal Fastening bolts Tightening
A B |Bi|B2| A B |B1|B2| A B |Bi1|B2| A B | Bi1| B2 LIDA OTHER LIDA LIDAH |LIDAS, LIDASH torque (Nm)
16 | 50 [65x8540.5|39.5| 85 |65x80| 40.5|39.5| 85 | 65 |39.5|39.5| 95 |65x72 32.5|39.5 |1 OR 108 |4 OR 108 | 4 M8x50 | 4 M8x70 | 4 M8x80 35
25 | 50 | 85 |425|425| 85 | 85 |425| 425|102 | 85 |425|425| 115 | 85 | 425|425 |10R 108|4 OR 108 |4 M12x55|4 M12x80| 4 M12x95 | 125
32 | 65 | 100 | 50 | 50 | 85 | 100 | 50 | 50 | 104 | 100 | 50 | 50 | 116 | 100 | 50 | 50 |1 OR2043|4 OR 2043|4 M16x70|4 M16x70| 4 M16x90 | 300
40 | 65 | 125 |62.5|625| 85 | 125 | 62.5|62.5| 111 | 125 | 625 |62.5 | 125 | 125 | 62.5|62.5 |1 OR 3043 | 4 OR 3043 |4 M20x80|4 M20x80| 4 M20x70 | 600
50 | 65 | 140| 70 | 70 | 85 [ 140 | 70 | 70 | 50 | 140 | 70 | 70 | 135 | 140 | 70 | 70 |1 OR3043|4 OR 3043 |4 M20x80|4 M20x80| 4 M20x80 | 600
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Safety pressure relief valves

Table CY010-0/E

direct, screw-in, conforming to PED Directive 2014/68/EU - certified by

@ plastic cap
@ lead sealing
® nameplate with factory pressure setting

CART M-6/420/PED

1| MODEL CODE

| CART M6 | /
Safety pressure

relief valves,

screw-in

Size:

M-3 =G1/2 (1)
M-4 = M14x1

M-5 = M20x1,5
M-6 = M33x1,5 (1)
ARE-15 = M32x1,5
ARE-20 = M35x1,5 (1)

Max pressure (bar):

420 = for CART M-3, M-4, M-6, ARE-15
350 = for CART M-5

400 = for CART ARE-20

CART /PED

Safety pressure relief valves, certified by
DEKRA according to Pressure Equipment
Directive 2014/68/EU (PED).

They are designed to operate as safety
components, limiting the maximum system
pressure or to protect parts of the
hydraulic circuit and accumulators from
overpressure.

The valves are factory set at the pressure

level required by the costumer, see
section [8].
The pressure adjustment screw s

protected with a lead sealed plastic cap to
avoid any tampering.

The screw-in execution is specifically
designed to reduce the dimension of
blocks and manifolds, without penalizing
the functional characteristics.

Size: G1/2” + M35
Max flow: 2,5 + 150 I/min
Max pressure: up to 420 bar

420

/

PED / 280

* ‘ /

]

Seals material,
see section [5:

- =NBR
PE =FKM
BT = HNBR (2):

Series number

Factory pressure setting (bar):

to be defined by the customer
min step 1 bar (example 280 = 280 bar)

min pressure setting:

25 = for CART-M* and CART ARE-15
30 = for CART ARE-20

PED = EU Type examination to 2014/68/EU - certified by DEKRA

(1) Available also in stainless steel execution, see technical table CWY010
(2) BT option is not available for CART M5/PED and CART ARE-20/PED

| 2| HYDRAULIC SYMBOL

CART*/PED

CY010
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3| GENERAL CHARACTERISTICS

Assembly position

Any position

Cavity

See section [9]

MTTFd values according to EN ISO 13849 | 150 years, for further details see technical table PO07

Ambient temperature range _ apoe - 5 oMo, . 5 A - .
(not for CART M-5 and ARE-20) Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Ambient temperature range
(only for CART M-5 and ARE-20)

Storage temperature range

Standard = -20°C + +70°C  /PE option = -20°C + +70°C

Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C
Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

PED Directive 2014/68/EU - EU type-examination certificate (1)
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Surface protection

Compliance

(1) The type-examination certificate can be download from

| 4| HYDRAULIC CHARACTERISTICS

Valve model CART M-3 CART M-4 CART M-5 CART M-6 CART ARE-15 CART ARE-20
Max

pressure  [bar] 420 420 350 420 420 400
on port P

Factory pressure

setting 25+420 25420 25+350 25+420 25:420 30+400
range [bar]

Max pressure

onportT  [bar] 50 50 50 50 50 50
)

Max flow  [I/min] 25 15 50 60 100 150
()

(1) The valves should be operated without counterpressure on T line, see note 2 at section [9]
(2) Max flow without conterpressure on T line, see diagrams at section [9] for max ammissible flow

|5 SEALS AND HYDRAULIC FLUIDS - for other fluids not included in below table, consult our technical office

NBR seals (standard) = -20°C + +80°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

Seals, recommended fluid temperature

Recommended viscosity 15+100 mm?/s - max allowed range 2,8 + 500 mm?/s

Max fluid contamination level ISO 4406 class 20/18/15 NAS 1638 class 9, see also filter section KTF catalog

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 IS0 12922
Flame resistant with water NBR, HNBR HFC

|6 | FACTORY PRESSURE SETTING NAMEPLATE MARKING

The /PED valves are factory set at the pressure level required by the

costumer (min step: 1bar). The factory pressure setting is performed Notified body reference number

at the flow shown in the following table. The factory pressure setting
is marked on the valve nameplate, see section Min + Max fluid or ambient temperature range
VALVE MODEL FLOW FOR FACTO(F&Y _PF)IESSURE SETTING Burst pressure
'min I
CART M-3 0.5 Valve code Factory pressure setting
CART M-4 05 CART ARE-16/420/PED/190 /BT
CART M-5 2 oara | =P Pset 190  bar
MATRIX | - PS 470 bar
CART M-6 2 . [; T TS°'C 40 +70 O
CART ARE-15 2
A0S C € (57
CART ARE-20 2 ;mmz:::zﬂw inwatos com mlnl:; A'r'.agw

Note: TS values are referred to the extreme temperatures,

A Any tampering of the lead sealing invalidates the certification
regardless of whether the fluid or the ambient



PERMITTED WORKING RANGE (based on mineral oil ISO VG 46 at 50°C)

CART M-3 **/PED

420
£ 375
L 350----+---1 B — S
o 325
£ /
T 275
w
) 22 /
> 010- -2 =
2 175
5 150-- - - SR
~ 125 H
S 100-- -1 SR
5 75 /]
i 5@————————————(
25

0 0,5 1 15 2 2,5

Max ammissible flow [I/min]

CART M-5 **/PED

210- - 2% s
L

Factory pressure setting [bar]

0 10 20 30 40 50

Max ammissible flow [I/min]

CART ARE-15 **/PED

420
375
325

275

225
175

125

Factory pressure setting [bar]

0 20 40 60 80 100

Max ammissible flow [I/min]

Notes:

1) The valves can operate only in the white area of the above diagrams.

Factory pressure setting [bar]

Factory pressure setting [bar]

Factory pressure setting [bar]

CART M-4 **/PED

7
225 //
I A ¢

Max ammissible flow [I/min]

CART M-6 **/PED

420
375

0 12 24 36 48 60

Max ammissible flow [I/min]

CART ARE-20 **/PED

130 :://

0 30 60 90 120 150

Max ammissible flow [I/min]

The max admissible flow values within the white area are those for which the pressure increase remains within +10% with respect to the factory

pressure setting.

Pressure / flow values located in gray areas cannot be performed.

f Before ordering the valve, check that the maximum admissible flow at the required pressure setting, is greater than the maximum flow

rate of the system or the accumulator to be protected.

2) The working range in above diagrams is valid without counterpressure in T line.
The factory pressure setting is increased by the counterpressure valve in T line.

As general rule PED valves should be operated without counter pressure in the T line.
In case of counter pressure in T line, the maximum admissible flow has to be reduced with respect to the values reported in the diagram, so
as not to exceed the limit of +10% with respect to the factory pressure setting. Contact Atos technical office for details.

CY010
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(9] CAVITY AND INSTALLATION DIMENSIONS [mm]

CART M-3 CART M-4

20 max
20max
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sl 83 CHoo#K 5| |42 ¥ ‘
S| LI 3 ol ™ - 25Nm
& 60Nm .l g & -
[ep! o =
135 £ O [te}
2 g 16 2 8
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Cavity drawing 29
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o X
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H T M cH7
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v

| Mass[kg] | 0,17 [ Mass[kg] [ 0,37

CART ARE-20

20max

CART ARE-15

x
©
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o)
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M32x1.5-7H | 3 M35x1.5-7H =
[ ]-I' T[ é 0.05[ A
@33 H9 |/ \
HN : A T ~J
| . S
<|w £ o @
ks HE a7 0| & 2 |‘§1C;|03,\e13m
[Y9) 9 0
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BONDED SEAL 400-324
BONDED SEAL 400-025
| Mass [kg] | 0,6

| Mass [kg] | 0,7

10| RELATED DOCUMENTATION

‘ CY900 Operating and maintenance information for PED certified valves
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Safety pressure relief valves
in line, direct, conforming to PED Directive 2014/68/EU - certified by

Cce ?

@ plastic cap
@ lead sealing

® nameplate with factory pressure setting

e

ARE-06/420/PED

1| MODEL CODE

| ARE -

Safety pressure
relief valves, in-line

Size:
06 = Port P G 3/8”
15 =Port P G 1/2”

Max pressure (bar):
420

06 /

420

|2 HYDRAULIC SYMBOL

Table CY020-0/E

ARE /PED

Safety pressure relief valves, certified by
DEKRA according to Pressure Equipment
Directive 2014/68/EU (PED).

They are designed to operate as safety
components, limiting the maximum system
pressure or to protect parts of the
hydraulic circuit and accumulators from
overpressure.

The valves are provided with threaded
ports for in-line mounting.

The valves are factory set at the pressure
level required by the costumer, see
section [e].

The pressure adjustment screw is
protected with a lead sealed plastic cap to
avoid any tampering.

ARE-06: Size: G 3/8”
Max flow: 60 I/min
Max pressure: 420 bar
ARE-15. Size: G 1/2”
Max flow: 100 I/min
Max pressure: 420 bar

PED /

280

* / *

Seals material,
see section [5]:

- =NBR
PE =FKM
BT = HNBR:

Series number

Factory pressure setting (bar):

to be defined by the customer
min step 1 bar (example 280 = 280 bar)

min pressure setting 25 bar

PED = EU Type examination to 2014/68/EU - certified by DEKRA

T ARE-06* /PED

ARE-15* /PED

CY020
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3| GENERAL CHARACTERISTICS

Assembly position

Any position

MTTFd values according to EN ISO 13849

150 years, for further details see technical table PO07

Ambient temperature range

Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Storage temperature range

Standard = -30°C + +80°C /PE option = -20°C + +80°C /BT option = -40°C + +70°C

Surface protection

Zinc coating with black passivation - salt spray test (EN ISO 9227) > 200h

Compliance

PED Directive 2014/68/EU - EU type-examination certificate (1)
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

(1) The type-examination certificate can be download from

| 4| HYDRAULIC CHARACTERISTICS

Valve model ARE-06 ARE-15
Max pressure on port P [bar] 420 420
Factory pressure setting range [bar] 25-420 25420
Max pressure on port T (1) [bar] 50 50
Max flow (2) [I/min] 60 100

(1) Ped valves should be operated without counterpressure on T line, see note 2 at section

(2) For PED valves see diagrams at section

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

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

ISO 4406 class 20/18/15 NAS 1638 class 9, see also filter section KTF catalog

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

6| FACTORY PRESSURE SETTING

The /PED valves are factory set at the pressure

costumer (min step: 1bar). The factory pressure setting is performed
at the flow shown in the following table. The factory pressure setting
is marked on the valve nameplate, see section

level required by the
VALVE MODEL FLOW FOR FACTO(I:;:;;I;(ESSURE SETTING
ARE-06 2
ARE-15 2

& Any tampering of the lead sealing invalidates the certification



NAMEPLATE MARKING

Valve code
ARE-15/420/PED/190 /BT N\ Factory pressure setting
oaTA | =P Pset 190  bar Buret
MATRX Lﬂj\M PS 470 bar urst pressure '
COE L1 | TS°C -40 +70 O | Min + Max fluid or ambient temperature range

e SN 19001
Q.!,:Q.EHQ c E 2577 vearotProt.2019 ) Notified body reference number
21018 Sesto Calenda (Va) ltaly ‘www._gtos.com ‘made In ltaly AT-843

Note: TS values are referred to the extreme temperatures, regardless of whether the fluid or the ambient

PERMITTED WORKING RANGE (based on mineral oil ISO VG 46 at 50°C)

) ARE-06 /PED = ARE-15 /PED
O o]
g 420 § 420
b= 375 £
§ 4% 375
© 325 o 325
§ 275 § 275
o o
Q 225 a
> N 225
[e} o
g 175 S 175
IS ©
- 125 w 125
100- - -~ e B R B
75 L— -
50- -~ 1 -7 | |  B0--- R e e Rt B
25 ] - s
0 12 24 36 48 60 0 20 40 60 80 100
Max admissible flow [I/min] Max admissible flow [I/min]

Notes:

1) The valves can operate only in the white area of the above diagrams.
The max admissible flow values within the white area are those for which the pressure increase remains within +10% with respect to the factory
pressure setting.
Pressure / flow values located in gray areas cannot be performed.

Before ordering the valve, check that the maximum admissible flow at the required pressure setting, is greater than the maximum flow
A rate of the system or the accumulator to be protected.

2) The working range in above diagrams is valid without counterpressure in T line.
The factory pressure setting is increased by the counterpressure valve in T line.
As general rule PED valves should be operated without counter pressure in the T line.
In case of counter pressure in T line, the maximum admissible flow has to be reduced with respect to the values reported in the diagram, so
as not to exceed the limit of +10% with respect to the factory pressure setting. Contact Atos technical office for details.
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|9 INSTALLATION DIMENSIONS [mm]

ARE-06 Mass [kg]
P = INLET PORT G 3/8" ARE-06 \ 1,0
T = OUTLET PORT G 3/8”
Locking ring for fastening the valve.
Model code: SP-6-RE-310030
250
M45x1.5
231
@27
— Nameplate
M45x1.5 ) C’ﬁl
i an
o
265 - « ©
g [ce)
o = SN
& o
§
8 )] [ ?O_r
o
@) 5 o I8 @M
Q
NS 8 |\
™ | ®
G1/4”
221.5
ARE-15
P = INLET PORT G 1/2” Mass [kg]
T = OUTLET PORT G 1/2” ARE-15 ‘ 1,3
Locking ring for fastening the valve.
Model code: SP-6-RE-310030
250
62 M45x1.5
232
M45x1.5 35 7
L _ Nameplate e27
G o)
265 2 TN
5 | |
E I
0 8
9 > EE,
. & o ‘ S
— Al
+ O I 1
— Yo}
‘ gt g | () ©
\S%) ) R LS
\ 3 3
‘ | A
/ T\ R
—t — — ‘
14 G1/2"
335 230

RELATED DOCUMENTATION

‘ CY900 Operating and maintenance information for PED certified valves

01/20
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Safety pressure relief valves
piloted, in-line, conforming to PED Directive 2014/68/EU - certified by

4
5
6

@ main body

@ poppet

® pilot stage

@ plastic cap

(® lead sealing

® nameplate with factory pressure setting
@ second /third pressure setting
pilot solenoid valve for pressure selection

ARAM-20/20/*/PED

1| MODEL CODE

ARAM

- |20/ /20| /[350]/ |210/100  /

Piloted
pressure relief valve,
in-line

Valve size ISO 6264:
20 = port P - G 3/4”
32=portP-G11/4”

Configuration, see section [2]:

- = without pilot solenoid valve
10, 11:

with pilot solenoid valve for venting
20, 21, 22, 32:

with pilot solenoid valve for multiple
pressure selection

Max pressure:
350 = 350 bar

Pressure range of second / third setting (1):

50 =50 bar 100 = 100 bar
210 = 210 bar 350 = 350 bar

|E|/|PED|/

280

1]

Table CY045-0/E

ARAM /PED

Safety pressure relief valves, certified by
DEKRA according to Pressure Equipment
Directive 2014/68/EU (PED).

They are designed to operate as safety
components, limiting the maximum system
pressure or to protect parts of the hydraulic
circuit and accumulators from overpressure.
The valves are factory set at the pressure level
required by the costumer, see section [10].
The pressure adjustment screw is protected
with a lead sealed plastic cap to avoid any
tampering.

ARAM can be equipped with a pilot solenoid
valve for venting or for multiple pressure
selection.

Size: G 3/4” and G 1 1/4”

Max flow: 350 and 500 I/min
Max pressure: 350 bar

x| j2apc| (e

Seals material,

see section[8]:
- =NBR
PE =FKM

Series number

Voltage code, see section [6](2):

X = without connector (2):

Connectors to be ordered separately:

see section

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

Pilot valve (1):

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

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

Factory pressure setting (bar):

to be defined by the customer min step 1 bar
(example 280 = 280 bar)

min pressure setting 30 bar

PED = EU Type examination to 2014/68/EU - certified by DEKRA

E WP Y

Options, see section[9]:

(1) Only for ARAM-* /20, /21, /22, /32
(2) Only for ARAM with pilot solenoid valve

CY045
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@ CONFIGURATIONS AND HYDRAULIC SYMBOLS

ARAM-**/10
one setting pressure + venting
with de-energized solenoid

ARAM-**/20
two setting pressure + venting
with de-energized solenoid

ARAM-**/11
one setting pressure + venting
with energized solenoid

ARAM-**/22
two setting pressure
without venting

ARAM-**/21
two setting pressure + venting
with energized solenoid

ARAM-**/32
three setting pressure
without venting

3| GENERAL CHARACTERISTICS

Assembly position / location

Any position

MTTFd values according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature

Standard = -20°C + +70°C /PE option = -20°C + +70°C

Storage temperature range

Standard = -30°C + +80°C /PE option = -20°C + +80°C

Surface protection

Zinc coating with black passivation -salt spray test (EN 1SO9227) > 200h

Compliance

PED Directive 2014/68/EU - EU type-examination certificate (1)
RoHs Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

(1) The type-examination certificate can be download from

| 4| HYDRAULIC CHARACTERISTICS

Valve model ARAM-10 ARAM-32
Max pressure on ports P, X [bar] 350
210 without pilot solenoid valve
M pressure on ports T.Y (1) [bar] | 550 Wi D1k colenoid vaive - with DC solenoid
160 with pilot solenoid valve -E with AC solenoid
Factory pressure setting range  [bar] 30+350
Max flow (2) [I/min] 350 | 500

(1) The valves should be operated without counterpressure on T line, see note 2 at section [12]
(2) Max flow without conterpressure on T line, see diagrams at section [12] for max ammissible flow

| 5] ELECTRICAL CHARACTERISTICS -

for ARAM with pilot solenoid valve

Insulation class DHI pilot | H (180°C) Due to the occuring surface temperatures of the
; N ; N — solenoid coils, the European standards EN ISO 13732-1
DHE pilot | H (180°C) for DC coils F (155°C) for AC coils  and EN 1SO 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 coil voltage [é]
Supply voltage tolerance + 10%

Certification

cURus North American standard




|6 COIL VOLTAGE - for ARAM with pilot solenoid valve

Power
*- ARAM-*-E
Extelrnal supply Voltage Type of consumption ARAM
noTTgL/vo(I:a)lge code connector 3) Code of i Colour of Code of i
+ o DHI | DHE ode of spare coi coil label ode of spare coi
12DC 12DC 666 COU-12DC green COE-12DC
24 DC 24DC or 33w | sow COU-24DC red COE-24DC
110 DC 110 DC 667 COU-110DC black COE-110DC
220 DC 220 DC COU-220DC black COE-220DC
110/50 AC (2) 110/50/60 AC 60 VA | 58 VA COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC 115/60 AC (4)| 666 - 80 VA - - COE-115/60AC
120/60 AC 120/60 AC (5) or 60 VA - COI-120/60AC white -
230/50 AC (2) 230/50/60 AC 667 60 VA | 58 VA COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC 230/60 AC 60 VA | 80 VA COI-230/60AC silver COE-230/60AC
(1) For other supply voltages see technical tables E0O10, EO15
(2) Coil can be supplied also with 60 Hz: in this case the performances are reduced by 10 + 15%
(3) Average values measured at nominal hydraulic condition and ambient temperature 20°C;
When AC solenoid is energized, the inrush current is approx 3 times the holding current
(4) Only for ARAM-*-E
(5) Only for ARAM-*-
ELECTRIC CONNECTORS ACCORDING TO DIN 43650 - for ARAM with pilot solenoid valve
The connectors must be ordered separately.
Code of connector Function
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

For other available connectors, see tech table K800

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

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

ISO 4406 class 20/18/15 NAS 1638 class 9, see also filter section KTF catalog

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 IS0 12922
Flame resistant with water NBR, HNBR HFC

[9] oPTIONS

E = external pilot

WP = prolunged manual override protected by rubber cap - only for ARAM with pilot solenoid valve
Y = external drain - only for ARAM with pilot solenoid valve

CY045
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FACTORY PRESSURE SETTING

The /PED valves are
costumer (min step:
at the flow shown in

factory set at the pressure level required by the
1bar). The factory pressure setting is performed
the following table. The factory pressure setting

is marked on the valve nameplate, see section [11] .

VALVE MODEL FLOW FOR FACTORY PRESSURE SETTING
(/min)

ARAM-10 25

ARAM-20 25

A Any tampering

of the lead sealing invalidates the certification

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

ARAM-20 /PED

ARAM-32 /PED

11] NAMEPLATE MARKING

Notified body reference number

Min + Max fluid or ambient temperature range

Burst pressure

Valve code Factory pressure setting

ARAM-20/10/350/PED/190-EX 24DC "\

oara | o=IP Pset 190 bar —
MATRIX Lﬂj\/w PS 400 bar
78°C 20470

CODE T
atosA SN__19001
Aos spa- Via ala Piana, 57 2577 | Year of Prod. 2019
21018 Sasto Calende (Va) ltaly Wow.atos.com madg In taly AT-N@/

Note: TS values are referred to the extreme temperatures,
regardless of whether the fluid or the ambient

350 _. 350

@ @

=) E2h

o 280 o 280

3 3

[} w

[} [}

o 210 o 210

o o

e ©

[0 [0

T 40 T 40

o} >3

(@] (@)

[0} [0}

= 20 =20

£ L — £

0 70 140 210 280 350 0 100 200 300 400 500
Max admissible flow [I/min] Max admissible flow [I/min]

Notes:

1) The valves can operate only in the white area of the above diagrams.
The max admissible flow values within the white area are those for which the pressure increase remains within +10% with respect to the factory

pressure setting.

Pressure / flow values located in gray areas cannot be performed.

f Before ordering the valve, check that the maximum admissible flow at the required pressure setting, is greater than the maximum flow
rate of the system or the accumulator to be protected.

2) The working range in above diagrams is valid without counterpressure in T line.
The factory pressure setting is increased by the counterpressure valve in T line.

As general rule PED valves should be operated without counter pressure in the T line.
In case of counter pressure in T line, the maximum admissible flow has to be reduced with respect to the values reported in the diagram, so
as not to exceed the limit of +10% with respect to the factory pressure setting. Contact Atos technical office for details.



13 INSTALLATION DIMENSIONS [mm]

ARAM-20

—

50

52

38

90

X=G1/4

49
—

126

39.56| 535
92 57

X = port connection for external pilot
Y = port connection for external drain

94

ARAM-20/10/**-I1X
ARAM-20/11/**-IX

99.5

ARAM-20/10/**-EX
ARAM-20/11/**-EX

Mass [kg]
ARAM-20 3,9
Mass [kg]
with option IX | with option EX
ARAM-20/10
54 57
ARAM-20/11
ARAM-20/20
71 7.7
ARAM-20/21
ARAM-20/22 6,8 7,2
ARAM-20/32 7,4 8,0

109

ARAM-20/20/**-1X
ARAM-20/21/**-IX

ARAM-20/22/**-1X

ARAM-20/32/**-1X

ARAM-20/20/**-EX
ARAM-20/21/**-EX

ARAM-20/22/**-EX

ARAM-20/32/**-EX

Overall dimensions refer to valves with connectors type 666

CY045
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ARAM-32

Mass [kg]
_ ARAM-32 4,7
|<
P A‘r © Mass [kg]
el I . J X=G1/4 I a) - - - -
ol T - ) p with option IX | with option EX
So./ C © \&/ i ARAM-32/10 6 oo
Yo} = = ) )
— x T ARAM-32/11
— ==z==-4
65 40 40 | 535 ARAM-32/20 . .
105 92 57 ARAM-32/21 ’ ’
149 ARAM-32/22 7,6 7,9
ARAM-32/32 8,8 8,2

X = port connection for external pilot
Y = port connection for external drain

=
‘ FDHWM

G1/4 G1/4
T T
94 |57 94 100
ARAM-32/10/**-IX ARAM-32/20/**-1X ARAM-32/22/**-I1X ARAM-32/32/**-IX
ARAM-32/11/**-IX ARAM-32/21/**-IX

.
o ha
[ee]
a® B
Y= G1/4 Y=G1/4
T
94 57 94 95.5

99.5 99.5
ARAM-32/10/**-EX ARAM-32/20/**-EX ARAM-32/22/**-EX ARAM-32/32/**-EX
ARAM-32/11/**-EX ARAM-32/21/**-EX

Overall dimensions refer to valves with connectors type 666

RELATED DOCUMENTATION

‘ CY900 Operating and maintenance information for PED certified valves

01/20
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Safety pressure relief valves
piloted, subplate, conforming to PED Directive 2014/68/EU - certified by

@ main body
@ poppet
® pilot stage

@ plastic cap
® lead sealing

® nameplate with factory pressure setting
@ pilot solenoid valve for pressure selection

AGAM-10/11/*/PED

1] MODEL CODE

| AGAM  |-[20//[20|/|350

Piloted
pressure relief valve,
subplate

Valve size ISO 6264:
10 20 32

Configuration, see section @ :

- = without pilot solenoid valve
10, 11:

with pilot solenoid valve for venting
20, 21, 22, 32:

with pilot solenoid valve for multiple
pressure selection

Max pressure:
350 = 350 bar

Pressure range of second / third setting (1):

/[E]/PED] //280 - [ 1]

Table CY066-0/E

AGAM /PED

Safety pressure relief valves, certified by
DEKRA according to Pressure Equipment
Directive 2014/68/EU (PED).

They are designed to operate as safety
components, limiting the maximum system
pressure or to protect parts of the hydraulic
circuit and accumulators from overpressure.
The valves are factory set at the pressure level
required by the costumer, see section [10].
The pressure adjustment screw is protected
with a lead sealed plastic cap to avoid any
tampering.

AGAM can be equipped with a pilot solenoid
valve for venting or for different pressure
selection.

Size: 10,20 and 32 - ISO 6264
Max flow: 200, 400 and 600 I/min
Max pressure: 350 bar

x| |2aDC]| [*]/ *
Seals material,

see section [8]:
- =NBR
PE = FKM

Series number

Voltage code, see section [6](2):

X = without connector (2):

See section [7] for available connectors, to be
ordered separately

-00 = solenoid valve without coils (for -I)
-00-AC = AC solenoid valve without coils (for -E)

-00-DC = DC solenoid valve without coils (for -E)

Pilot valve (2):

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

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

Factory pressure setting (bar):

to be defined by the customer min step 1 bar
(example 280 = 280 bar)

min pressure setting 30 bar

PED = EU Type examination to 2014/68/EU - certified by DEKRA

50 =50 bar 100 = 100 bar Options, see section[9]:
210 = 210 bar 350 = 350 bar E WP Y
(1) Only for AGAM-* /20, /21, /22, /32
(2) Only for AGAM with pilot solenoid valve
CY066 ON-OFF VALVES 689



| 2| CONFIGURATIONS AND HYDRAULIC SYMBOLS

AGAM-**/10
one setting pressure + venting
with de-energized solenoid

AGAM-**/20
two setting pressure + venting
with de-energized solenoid

AGAM-**/11
one setting pressure + venting
with energized solenoid

AGAM-**/22
two setting pressure
without venting

AGAM-**/21
two setting pressure + venting
with energized solenoid

AGAM-**/32
three setting pressure
without venting

3| GENERAL CHARACTERISTICS

Assembly position / location

Any position

Subplate surface finishing to ISO 4401

Acceptable roughness index, Ra <0,8 recommended Ra 0,4 - flatness ratio 0,01/100

MTTFd values according to EN ISO 13849

75 years, for further details see technical table PO07

Ambient temperature

Standard = -20°C + +70°C /PE option = -20°C + +70°C

Storage temperature range

Standard = -20°C + +80°C /PE option = -20°C + +80°C

Surface protection

Zinc coating with black passivation -salt spray test (EN 1S09227) > 200h

Compliance

PED Directive 2014/68/EU - EU type-examination certificate (1)
RoHs Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

(1) The type-examination certificate can be download from

| 4| HYDRAULIC CHARACTERISTICS

Valve model AGAM-10 AGAM-20 AGAM-32
Max pressure on ports P, X [bar] 350
210 without pilot solenoid valve
120 with pilot solenoid valve -1
Max pressure on ports T, Y (1) - [bar] | 535 yith pilot solenoid valve -E with DC solenoid
160 with pilot solenoid valve -E with AC solenoid
Factory pressure setting range  [bar] 30+350
Max flow (2) [I/min] 200 ‘ 400 400

(1) The valves should be operated without counterpressure on T line, see note 2 at section [12]
(2) Max flow without conterpressure on T line, see diagrams at section [12] for max ammissible flow

E ELECTRICAL CHARACTERISTICS - for AGAM with pilot solenoid valve

Insulation class DHI pilot

H (180°C) Due to the occuring surface temperatures of the

DHE pilot

N - O — solenoid coils, the European standards EN ISO 13732-1
H (180°C) for DC coils F (155°C) for AC coils  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 coil voltage [€]
Supply voltage tolerance + 10%

Certification

cURus North American standard




E COIL VOLTAGE - for AGAM with pilot solenoid valve

Power
> AGAM-*-E
Extelrnal supply Voltage Type of consumption AGAM
nOT'TSL/VO(E&;ge code connector 3) Code of i Colour of Code of i
+ 10% DHI | DHE ode of spare coi coil label ode of spare coi
12DC 12DC 666 COU-12DC green COE-12DC
24 DC 24DC or 33w | sow COU-24DC red COE-24DC
110 DC 110 DC 667 COU-110DC black COE-110DC
220 DC 220 DC COU-220DC black COE-220DC
110/50 AC (2) 110/50/60 AC 60 VA | 58 VA COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC 115/60 AC (4)| 666 - 80 VA - - COE-115/60AC
120/60 AC 120/60 AC (5) or 60 VA - COI-120/60AC white -
230/50 AC (2) 230/50/60 AC 667 60 VA | 58 VA COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC 230/60 AC 60 VA | 80 VA COI-230/60AC silver COE-230/60AC
(1) For other supply voltages see technical tables E0O10, EO15
(2) Coil can be supplied also with 60 Hz: in this case the performances are reduced by 10 + 15%
(3) Average values measured at nominal hydraulic condition and ambient temperature 20°C;
When AC solenoid is energized, the inrush current is approx 3 times the holding current
(4) Only for AGAM-*-E
(5) Only for AGAM-*-
ELECTRIC CONNECTORS ACCORDING TO DIN 43650 FOR AGAM WITH SOLENOID VALVE
The connectors must be ordered separately.
Code of connector Function
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

For other available connectors, see tech table K800

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

NBR seals (standard) = -20°C + +80°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
Max fluid contamination level ISO 4406 class 20/18/15 NAS 1638 class 9, see also filter section KTF catalog
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
[9] OPTIONS
E = external pilot
WP = prolunged manual override protected by rubber cap - only for AGAM with pilot solenoid valve
Y = external drain - only for AGAM with pilot solenoid valve
FACTORY PRESSURE SETTING 1] NAMEPLATE MARKING

The /PED valves are factory set at the pressure level required by the
costumer (min step: 1bar). The factory pressure setting is performed

Notified body reference number
at the flow shown in the following table. The factory pressure setting

is marked on the valve nameplate, see section [11]. Min + Max fluid or ambient temperature range
VALVE MODEL FLOW FOR FACTO(I:;;::II;ESSURE SETTING Burst pressure
AGAM-10 o5 Valve code Factory pressure setting
AGAM-20 25 AGAM-20/10/350/PED/190-EX 24DC "\
AGAM-32 25 oata | rolP Pset 190 bar
MATRI | PS 400 bar 3
00F L7 T8°C -20+70
A Any tampering of the lead sealing invalidates the certification

atosA c € SN 19001

tog spa - Via alla Plana, 7 2577 |Year of Prod. 2019

21018 Sesto Calende (Va)ltaly WWwatos.com  made nltaly  AT-843

Note: TS values are referred to the extreme temperatures,
regardless of whether the fluid or the ambient

CY066 ON-OFF VALVES 691




12| PERMISSIBLE RANGE - based on mineral oil ISO VG 46 at 50°C

AGAM-10 /PED AGAM-20 /PED AGAM-32 /PED

__ 350 350 __ 350
5] 5] @
2 2 2
o 280 o 280 o 280
3 3 3
[} [9] [}
(2] (2] [%2]
o 210 o 210 o 210
(o} [0} (o}
el e el =
(0] (0] [0
g 40 T 40 T 40
= = = L
3 20 g 20 —] 3 20 |
£ | £ —| £ _—

0 0 0

0 40 80 120 160 180 0 80 160 240 320 400 0 120 240 360 480 600

Max admissible flow [I/min] Max admissible flow [I/min] Max admissible flow [I/min]

Notes:

1) The valves can operate only in the white area of the above diagrams.
The max admissible flow values within the white area are those for which the pressure increase remains within +10% with respect to the factory
pressure setting.

Pressure / flow values located in gray areas cannot be performed.

é Before ordering the valve, check that the maximum admissible flow at the required pressure setting, is greater than the maximum flow
rate of the system or the accumulator to be protected.

2) The working range in above diagrams is valid without counterpressure in T line.
The factory pressure setting is increased by the counterpressure valve in T line.
As general rule PED valves should be operated without counter pressure in the T line.
In case of counter pressure in T line, the maximum admissible flow has to be reduced with respect to the values reported in the diagram, so
as not to exceed the limit of +10% with respect to the factory pressure setting. Contact Atos technical office for details.

13| INSTALLATION DIMENSIONS [mm]

AGAM-10
Mass [k
ISO 6264: 2007 (see table PO0S) ass [kal
Mounting surface: 6264-06-09-1-97 AGAM-10 36
Fastening bolts: 4 socket head screws M12x35 class 12.9
Tightening torque = 125 Nm Mass [kg]
| with option IX | with option EX
| 0 1 AGAM-10/10
\ 5,1 54
| o Bl ‘ AGAM-10/11
oS 4| =
e} X=G1/4 AGAM-10/20
R R \ > 6,2 6,5
@ =T ; AGAM-10/21
T b13 515 AGAM-10/22 59 6,2
06 | o215 1055 35 AGAM-10/32 6,3 6.9
80 148
_ ) = ‘ = ‘ = ‘ =
= R a 2 i 2 e 2
e =
=] ]
t ’jw Fv:em t iw Fv: G1/4 , T F‘jv:(m 1 T ’_DY:GM
[ I — I — I
94 55 | 94 103 | 94 98.5 | 94 103
AGAM-10/10/**-IX AGAM-10/20/**-1X AGAM-10/22/**-1X AGAM-10/32/**-IX
AGAM-10/11/**-IX AGAM-10/21/**-IX

|
T ’J:\HN/A Jj? F‘jim

[ I [ I [

—

[

96.5 55 | 96.5 118.5 96.5 98.5 ‘ 96.5 118.5
AGAM-10/10/**-EX AGAM-10/20/**-EX AGAM-10/22/**-EX AGAM-10/32/**-EX
AGAM-10/11/**-EX AGAM-10/21/**-EX

Overall dimensions refer to valves with connectors type 666



AGAM-20

Mass [kg]
ISO 62§4: 2007 (see table P005) AGAM-20 18
Mounting surface: 6264-08-11-1-97
Fastening bolts:
4 socket head screws M16x50 class 12.9 Mass [kg]
Tightening torque = 300 Nm with option IX | with option EX
AGAM-20/10
6,3 6,6
AGAM-20/11
AGAM-20/20
7,4 7.7
AGAM-20/21
@ —] ’J:\ AGAM-20/22 7,1 7.4
\ AGAM-20/32 75 8.1
o [
= -
I 2 ‘ X=G1/4
! IE LI
26 217 69
225 123.5 2
= = 150
102.5
= | @ 3 B 3 ® 3
- 2 2 =
® =

=N ’_DY:GW =y ’Jjﬂm i FELM gi=n FY:GM

|

w

94 52 | 94 100 94 95.5 94 100
AGAM-20/10/**-IX AGAM-20/20/**-1X AGAM-20/22/**-1X AGAM-20/32/**-IX
AGAM-20/11/**-IX AGAM-20/21/**-IX

99.5 56.5 ‘ 99.5 116 99.5 95.5

95.5
AGAM-20/10/**-EX AGAM-20/20/**-EX AGAM-20/22/**-EX AGAM-20/32/**-EX
AGAM-20/11/**-EX AGAM-20/21/**-EX

Overall dimensions refer to valves with connectors type 666

CY066 ON-OFF VALVES 693



AGAM-32 s kg

ISO 6264: 2007 (see table POOS) AGAM-32 6.2
Mounting surface: 6264-10-17-1-97

(with M20 fixing holes instead of standard M18) Mass [kg]
Fastening bolts: with option IX | with option EX
4 socket head screws M20x60 class 12.9 AGAM-32/10
Tightening torque = 600 Nm AGAM-32/11 7,7 8
AGAM-32/20
162 8.8 8,1
| : AGAM-32/21
[El @ |:1 D_‘| ’_El AGAM-32/22 8,5 8,8
| | i ‘ L AGAM-32/32 8,9 9,5
| 2 |
atos A -
/4 2 ‘ X=G1/4
<[ = |
T 1e6 0245 925
231 2 157 3
= = ‘
121.5
_ ‘ = ‘ = ‘ =
= e 2 . 3 . 3
o A — —
®%m |||

I ELW Fmﬁm i J:LW Fmﬁm i J:LW F‘:‘Ew‘x [ :LW Fﬂﬂm

1 ] l \

w w

96 52 96 100 96 95.5 | 96 100
AGAM-32/10/**-1X AGAM-32/20/**-IX AGAM-32/22/**-IX AGAM-32/32/**-IX
AGAM-32/11/**-IX AGAM-32/21/**-IX

112

< =
I
=
=

1

\ \

w w w

99.5 69 99.5 116.5 99.5 956.5 | 99.5
116.5
AGAM-32/10/**-EX AGAM-32/20/**-EX AGAM-32/22/**-EX AGAM-32/32/**-EX
AGAM-32/11/**-EX AGAM-32/21/**-EX

Overall dimensions refer to valves with connectors type 666

MOUNTING SUBPLATES - see table K280

@ Counterbore
Ports
Valve Subplate model Port location [mm] I\[Illggls
P T X P T X
AGAM-10 BA-306 G1/2"| G3/4" | G 1/4" 30 36,5 21,5 1,5
AGAM-20 BA-406 Ports P, T, X underneath: G344 | G344 | G1/4 36,5 36,5 21,5 3,5
BA-506 G1" G1 | G114 46 46 21,5 3,5
AGAM-32 BA-706 G11/21G11/2"| G1/4" | 63,5 63,5 21,5 6

15] RELATED DOCUMENTATION

‘ CY900 Operating and maintenance information for PED certified valves
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Table D050-0/E

Solenoid modular valves

direct, modular, spool type

Ce

HF are spool type, direct operated sole-
noid valves in modular execution, normally
used for shut-off or to by-pass the hydrau-
lic user lines.

The modular execution permits to make
compact functional circuits, by the stack
mounting with other modular valves and
solenoid valves size 06.

A1 B1
1 Mounting Surface: ISO 4401 size 06
o Max flow: 60 I/min
I Max pressure: 350 bar
o
A | B
2 1
HF-0611
@ Body
@ Spool
(® Coil electric connector (to be ordered separately)
| 1| MODEL copE
| HF-0 et | | 1 /[ A |-]|E X 24DC = r
Seals material,
Modular directional valve, size 06 see section [
- =NBR
Series PE = FKM
number BT = HNBR
Valve configuration, see section
61 = single solenoid, central plus external Voltage code see section
position, spring centered 9 ’

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

Spool type: 1, 3, 4 see section

Options:
A = solenoid mounted at side of port B

B = orientation of coil and proximity connectors rotated of 180°

WP = prolunged manual override protected by a rubber cap

X = without connector, only for E solenoid
See section [¢] for available connectors, to be ordered separately

Coils with special connectors

XJ = AMP Junior Timer connector
XK = Deutsch connector
XS = Lead Wire connection

00-AC = AC solenoids without coils
00-DC = DC solenoids without coils

E =solenoid OE for AC and DC supply

[2] CONFIGURATION

HF-0611

™

M BT

i

‘ HF-0613

HF-0611/A

A BT

HF-0614/A X

D050 ON-OFF VALVES 695



| 3| MAIN CHARACTERISTICS

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

Compliance

CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

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

Flow direction

As shown in the symbols of table

Operating pressure

Ports P,A,B: 350 bar;
Port T: 210 bar (DC solenoid); 160 bar (AC solenoid)

Maximum flow

60 I/min

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 mating connectors correctly assembled)

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

Certification

cURus North American standard

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

Hydraulic fluid Suitable seals type Classification Ref. Standard
Mineral oils NBR, FKM, HNBR HL, HLP, HLPD, HVLP, HVLPD DIN 51524
i i FKM
Flame resistant without water HFDU, HFDR 1SO 12922
Flame resistant with water NBR, HNBR HFC
(5] oPTIONS
A = Solenoid mounted at side of port B. In standard versions, solenoid is mounted at side of port A.
B = Orientation of coil and proximity connectors rotated of 180°
Standard Option /B
O ©
{ | { |
7 N~
T P T P
WP = Prolunged manual override protected by a rubber cap (not for FV)
@ 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
28.5 27 39.5 29 1 = Positive @ 1,2 = Supply voltage Vac
. - 2 = Negative © 3 = Coil ground
=l o 3 _ h
2 @ = Coil ground
JIig [e]s B3 4] g 54
~ ol = | o = B m SUPPLY VOLTAGES
U 666 667 669
\E‘ 110/50 AC
= 24 AC or DC
Al 110'AG or DG ;;8;?8 ﬁg
voltages 220 AC or DC 530060 AG

Note: for electronic connectors type E-SD, see tab. K500




ELECTRIC FEATURES

External supply Volt Power
nominal voltage oftage Type of connector consumption Code of spare coil
code
+ 10% )
12DC 12DC COE-12DC
14DC 14DC COE-14DC
24 DC 24 DC COE-24DC
28 DC 28 D! -
8 DC 0W COE-28DC
48 DC 48 DC 666 COE-48DC
110 DC 110 DC or COE-110DC
125 DC 125 DC 667 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 30W 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.

| 8] Q/AP DIAGRAMS based on mineral oil ISO VG 46 at 50°C

Flow direction
A—A1B—B1| A—B |A1>T|B1->T
Valve type
HF-0611 1 2
HF-0614 1 2 3
HF-0673 3 3 4 4

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

Valve pressure drop Ap [bar]

The diagrams have been obtained with warm solenoids and power supply at lowest value (Vrom - 10%)

Valve type Curve
HF-0611 A
HF-0614, HF-0673 B

D050

Inlet pressure [bar]

35

30

25

20

15

10

360

300

240

180

120

60

Flow rate [I/min]

ON-OFF VALVES

1
/ 2
3
4

/ /

pr
10 20 30 40 50 60
Flow rate [I/min]
A
\e|
\
10 20 30 40 50 60

697




DIMENSIONS [mm]

$55
o AP ﬂf'f
%)
Al OO |8
Nl flan)) m
=~ A T\ A
- AVZ AN | q
n 2.7 g
215 ©
30.2
405
_
atosb | [
|
73 69 7.7

149.7

1SO 4401: 2005

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

Seals: 4 OR 108

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

@ = Power supply connector code 666, 667 or 669, to be ordered separately

50

HF-0611
HF-0613
HF-0614
HF-0673
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Modular relief valves type HMP, HM, KM

ISO 4401 sizes 06 and 10

HMP-011

[}
:fin-_?nlllllm\vulni‘.“.;—%;%u

HM-013

L
3

o
| —
T T, ’:-ﬁx\"f‘f‘x“f‘f‘f‘f‘x\"x\f"}

Table D120-12/E

HMP are direct operated pressure
relief valves.

HM and KM are double stage pressure
relief valves with balanced poppet (.

The pressure adjustment is operated
by loosening the locking nut @ and tur-
ning the screw ) protected by cap @.
Optional versions with setting adjust-
ment by handwheel &) instead of the
screw are available on request.
Clockwise rotation increases the pres-
sure.

Valve size and max flow:

HMP = size 06, max flow: 35 I/min
HM = size 06, max flow: 60 I/min
KM = size 10, max flow: 120 I/min

Mounting surface: 1ISO 4401 size 06, 10
Max pressure: up to 350 bar

A B
KM-012/***/V
E MODEL CODE
| HM - o1 7 [210] 7/ | v * / *
Seals material, see section [3]:

) . - =NBR
Modular pressure relief valve size: PE = FKM
HMP = 06 Series number BT = HNBR
HM =06 Options:
KM =10 V = setting adjustment by handwheel instead of a grub screw

Configuration, see section

011 = single on port P, dicharge to port T

protected by cap

Only for HMP:

R = reduced leakage for special applications

VF = regulating knob

VS = regulating knob with safety locking

012 = double on ports A and B, discharge to port T

013 = single on port A, discharge to port T

014 = single on port B, discharge to port T

015 = double on ports A and B, with the relieved pressure

Pressure range

HMP:
50 = 2+ 50 bar
100 = 3+100 bar

210 = 10210 bar
350 = 15350 bar

HM and KM:

50 = 4+ 50 bar
100 = 5+100 bar
210 = 5+-210 bar
350 = 5+350 bar

cross-discharged

|2 HYDRAULIC CHARACTERISTICS

Hydraulic configuration

== =1 == == 8
P A B T PA B T P A B T P A B T P A= B T
© WwPom HWPO12  HWPO13  HMPO14  HWPOI5
HM-011 HM-012 HM-013 HM-014 HM-015
== == == == 8
AP A B B TAP A B B TAP A B B TAP A B 8 P A~ B 8
sl e 5 | ==
i | (el ||| empe | (e | L emie |
KM-011 KM-012 KM-013 KM-014 KM-015
Valve model HMP HM KM
Max flow [I/min] 35 60 120
Pressure range [bar] 2+50; 3+100; 10+210; 15+350 4+50; 5+100; 5+210; 5+350
D120 ON-OFF VALVES 699



@ 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

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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 + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
E REGULATED PRESSURE VERSUS FLOW DIAGRAMS (Based on mineral oil ISO VG 46 at 50°C)
HMP HM KM
— 400 — 400 — 400
g R I e B JN B i ——
o 320 < 320 o 320
2 8 g
S 240 o 240 — B 240 —
e | — (0] |
5 ] | 5 |
8 8 3
o 160 L 160 o 160
o} Q a
o} ° o . L —t
2 9 Q L— |
= 80 S 80 T 80 E—
S I Iy > S |
(@)} | 8 (o)} —
& o &
0 7 14 21 28 35 0 12 24 36 48 60 0 24 48 72 96 120
Flow rate [I/min] Flow rate [l/min] Flow rate [l/min]
E MINIMUM PRESSURE VERSUS FLOW DIAGRAMS (Based on fluid viscosity of 25 mm?/s at 40°C)
HMP HM KM
30 25 24
S u 2 2 S
° ° ) 18
3 E 5
g_tg 18 g 15 3‘8
o NN [e% a
3 AL A 3 g "
£ n 5 10 ©
3 s 3 = 5
[0} [0} 9
c ° c c =
s Z = s
0 7 14 21 28 35 0 12 24 36 48 60 0 30 60 90 120

Flow rate [I/min]

Flow rate [I/min]

Flow rate [l/min]




@ INSTALLATION DIMENSIONS OF HMP VALVES [mm]

HMP-011

HMP-012

HMP-013

HMP-014

HMP-015

-—

40

40

40

Adjustment device for option /V

CH27
6; 527 CH27

=L E 1 B s A
S
UG
60 t
825 93 _
1755 X
AL FE'“ L B atos A e
NG me D
825 02 t* 825
267 X
— ’:Ei lo nAG
b N v/
N Wt
L 51 ] ! In the version -014 the regula-
825 84 | ting element is on side of port
I 166.5 X B (dotted line) instead of side
of port A.
= v/ ans A’ % \
s =
e D
825 102 71 i 825
- 267 X

I1SO 4401: 2005

Mounting surface: 4401-03-02-0-05
Diameter of ports A, B, P, T: @ = 7,5 mm

Seals: 4 OR 108

(Y
KJ ! Mass: 1,4 Kg
anYE
&J ! Mass: 1,7 Kg
Ol
= ! Mass: 1,2 Kg
o
jk%' ! Mass: 1,7 Kg

Adjustment device

for option /VF and /VS

6‘/’. CH30

R © P O
s ) = ol ARTAB | & -—
g | A b
e n ﬁr h N S 84
oG 1705 max (HMP-011) wfwnl27] ] 5
1615 max (HMP-013/014) 1212
30.2
257 max (HMP-012/015) 205" | View from X
Fastening bolts: n° 4 socket head screws M5. The lenght depends on number and type of modular elements associated.
INSTALLATION DIMENSIONS OF HM VALVES [mm]
o of L
HM-011 @E‘ﬂsﬁ ,,,,, ~\S8 =
HM-014 me ki L Mass: 1,1 Kg
45 70 " 70
X140
HM-012 0 = ans A
HM-015 8 T T
b @@ Mass: 1,3 Kg
70 70 f’ 70
210 X
I I@ .
HM-013 Q! 2 = ans A’ 7\
" ] ( T g 1 u '
! J E L g@ Mass: 1,1 Kg
45 70 70 1 | -
140 .
Adjustment device for option /V
5; CHN1
Bl > ISO 4401: 2005
= <ol F Yore Ly Mounting surface: 4401-03-02-0-05
s ‘L?Q* | o = Diameter of ports A, B, P, T: @ = 7,5 mm
68.5max mlvr I Seals: 4 OR 108
w| il 12.7, ~
138.5max_(HM-011/13/14) = 3 I
207 max (HM-012/15) x[30.2_|
40.5 View from X

Fastening bolts: n° 4 socket head screws M5. The lenght depends on number and type of modular elements associated.

D120
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INSTALLATION DIMENSIONS OF KM VALVES [mm]

S
I } ‘ ©
KM-011 g H—— ] «N:{ [ 1 | E=—=am=a ™ ]
s J
l ! ‘ng; , @\"’ ©) Mass: 2,5 Kg
|- ] - - A ] lif B :
65 70 102
172 N
i
J e - C ©_L o .
KM-012 of 11| () g - s {} 1
& u i |
© , © T o Mass: 2,8 Kg
N E - A B - t* N N
65 70 102 70 |
l 242 J
KM-013 2 - ﬁl - == C)
8,
" | f
_ @ @ Mass: 2,5 Kg
] WY .
65 | L 70 | 102 X
i 172
J @ @ .
KM-014 81 O = aosal | O
VR
l ' @ | ' Mass: 2,5 Kg
L = - - A B - 1ﬂ_ z =
L 65 102 : 70
172
- -85 85
3| ~
1 e L&) I
KM-015 = iE I §\,f
: - | S
! © ass: 2,5 Kg
- B =
65
Adjustement device for option /V
T 1SO 4401: 2005
T D ( T Mounting surface: 4401-05-04-0-05
A\ A Diameter of ports A, B, P, T: @ = 11,2 mm
n , D, f
g o :’-l N AY) Seals: 5 OR 2050
s ] ( - +7>‘ - )
P
m
ol 32 ‘
16.7.
1705 max (KM-011/13/14) 27
239 max (KM-012) 373
232 max (KM-014) 50.8 View from X
54
Fastening bolts: n° 4 socket head screws M6. The lenght depends on number and type of modular elements associated.
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Table D130-10/E

Modular sequence valves type HS-011 and KS-011

spool type, ISO 4401 size 06 and 10

HS are direct sequence valves, spool
type ®.
3 KS are double stage O @ sequence val-
ves, spool type 3.
P Pressure adjustment is operated by loose-
: : ning the locking nut @ and turning the
c M setting screw in the normal model.
Optional versions with a handwheel ) are
available on request.
P Clockwise rotation increases the pressure.
HS-011/*/V Valve size and max flow:
HS = size 06, flow up to 40 I/min
KS = size 10, flow up to 80 I/min
Mounting surface: ISO 4401 size 06, 10
Max pressure: 350 bar (HS)
315 bar (KS)
R, T
-3 —— 4
P T
KS-011
1| MODEL CODE
| HS - Jonn| 7 [210] 7 [ v = / *
) Seals material, see section [3:
Modular sequence valve, size: - =
HS = 06 PE =FKM
KS = 10 BT = HNBR
Configuration, see section Series number
011 = single, acting on port P, drain to port T
) Options:
Pressure range: V = setting adjustment by handwheel instead of a grub screw
for HS: for KS: protected by cap
32 = 3-32bar Only for HS:
100= 20 - 100 bar  100= 7 - 100 bar VF = regulating knob
210=50-210bar 210= 8 - 210 bar VS = regulating knob with safety locking
| 2| HYDRAULIC CHARACTERISTICS
Hydraulic configuration
P A B T TA_P A B 18
[BRN N
I S
\L I R I
i1 i
Pl [T
HS-011 KS-011
Valve model HS-011/32 | HS-011/100 | HS-011/210 KS-011/100 \ KS-011/210
Max flow [I/min] 40 80
Max drain [em3/min] 50 50
Pressure range [bar] 3-32 | 20-100 | 50-210 7-100 \ 8-210
Max inlet pressure [bar] 350 315
Max pressure on port T [bar] 160 160
D130 ON-OFF VALVES 703



@ 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)

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
E REGULATED PRESSURE VERSUS FLOW DIAGRAMS based on mineral oil ISO VG 46 at 50°C
— 250 250
1=HS = -
2-KS g [ | g 2
& 200 o 200
g g
T 150 © 150
< o
> 3>
@ [ —
¢ 100 g 100 —]
a &
o kel
g 50 g 50
3 S
g g
0 8 6 24 32 40 0 16 32 48 64
Flow [I/min] Flow [I/min]

| 5] INSTALLATION DIMENSIONS [mm]

HS-011

Adjustment device for option/V

CH18 CH27
{r@\ //6; & CH30
s % N
[ 103
‘ 197 max

e e

108

@k

1SO 4401: 2005

Mounting surface: 4401-03-02-0-05
Diameter of ports A, B, P, T: @ = 7,5 mm

Seals: 4 OR 108

@ = Pressure gauge port = G 1/4”

Adjustment device for option
IVF and /VS

gCH.SO

Fastening bolts: n°4 socket head screws M5. The lenght depends on number and type of modular elements associated.

KS-011 65

50
|

Adjustment device for option/V
=

| 685max
162.5max

CH1N

2 30,

O PR O— o
—| o A B 0 o -—
o e B e e OO L/ ®
o~ D my
2 ” | 84
ol sl 127 g
- 215
30.2
View from X 405
Mass: 2 Kg
75
1
P @ @ i
CEH == S H
TA ™ @ O !
' 70 103 71 T
L 184
@ = Pressure gauge port = G 1/4”
N
N D =@ ISO 4401: 2005
S e T & | Mounting surface: 4401-05-04-0-05
e} ?QI AT B L Diameter of ports A, B, P, T: @ = 11,2 mm
- il P Seals: 5 OR 2050
ol 32
7] | !
27
37.3
View from X 50.8
54

Fastening bolts: n°4 socket head screws M6. The lenght depends on number and type of modular elements associated.

Mass: 3 Kg
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Table D140-16/E

Modular reducing valves type HG, KG, JPG-2 and JPG-3

spool type, ISO 4401 sizes 06, 10, 16 and 25

HG, KG, JPG are pressure reducing
valves, spool type ), designed to ope-
rate in oil hydraulic systems.
HG are direct, three way valves;
KG are double stage @ @, three way
valves;
P T JPG are double stage @ @, two way
— = T valves.
= /Illlllllllm%-ﬁ| Clockwise rotation increases the pres-
LB/ )11 ;@Fﬁl—'—i sure.
HG-031/***/V P T T P KG-034 Valve size and max flow:
HG =  size 06 flow up to 50 I/min;
KG = size 10 flow up to 100 I/min;
JPG-2 =size 16 flow up to 250 I/min;
P Pt A JPG-3 =size 25 flow up to 300 I/min;
- “E1ID
S = o l 8 o @Dt Mounting surface:
= SHLL_ T ISO 4401 size 06, 10, 16 and 25
l ] Max pressure: 350 bar for HG
J!
Y P T Y P T 315 bar for KG and JPG
e o o oe © ®
JPG-211 JPG-311
E MODEL CODE
| HG-0 31 [ /] 210 |1 | Vv = / *
. Seals material, see section [3]:
Modular pressure reducing - =
valve, size: PE = FKM
HG-0 =06 JPG-2 = 16 ) Series number BT = HNBR
KG-0 =10 JPG-3 = 25 Options:
V = setting adjustment by handwheel instead of a grub screw protected by cap
Configuration, see section Only for HG:
two way (only for JPG): VF = regulating knob/VS = regulating knob with safety locking
11 = reduced pressure on P port
three way (only for HG-0 and KG-0): Pressure range HG KG JPG
31 = reduced pressure on P port 32 = 3-32 bar 100 =20-100 bar 100 = 7 - 100 bar 100 = 6- 100 bar
33 = reduced pressure on A port 50 = 2-50 bar 210=150-210 bar 210 = 8 - 210 bar 210 =70 - 210 bar

34 = reduced pressure on B port

75 =10-75 bar

2| HYDRAULIC CHARACTERISTICS

Hydraulic
configuration

&
—

E2
—

TA P A B T8 TA P_ A B TB TA P A B TB _ A B T Y

’ ‘ ‘ L W JPG-*11 : ‘

wl b= = M R ; !

vl L7 M Hi-|-» L M HE el M 0T m Vi
i | T | | "
Ao -1 !

‘ ‘ KG-031 ‘ ‘ KG-033 ‘ ‘ KG-034 ‘ I
Valve model HG-0332 | HG-03'/50 | HG-03*/75 |HG-03"/100[HG-03"/210] KG-03"100[ KG-03*/210|JPG-2111100] JPG-211/210] JPG-311/100 | JPG-311/210
Max flow [I/min] 50 100 250 300
Pressure range [bar] | 3+32 [ 2+50 [ 10+75 [20+100[50+210] 7+ 100 | 8210 | 6+100[70+210] 6+ 100 | 70 + 210
Max inlet pressure [bar] 350 315 315 315
Max pressure on port T [bar] 160 160 160 160
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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

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

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -30°C + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
| 4] DIAGRAMS OF HG-03* 280 ] 20
based on mineral oil ISO VG 46 at 50°C 245
e ™~ = 3
8 I g%
= regulated pressure variation versus > ~— Y
flow: 5 175 5
) D ™~ a2 12
- between use port and discharge port a 1]
h o 140 o
- between inlet port and use port o \\ 5
T 105 = 8
2 = differential pressure variation versus § 70\ '\\\\ % 2
flow between inlet port and use port > ~ o 4
e 3 — £
. . o o [m) /
3 = differential pressure variation versus 0
flow between use port and discharge 50 25 0 25 50 0 10 20 30 40 50
port [USE - T] [IN — USE]
Flow [I/min] Flow [l/min]
240 20
5| DIAGRAMS OF KG-03* - 1
based on mineral oil ISO VG 46 at 50°C 20 ] _
= 1 5 16
o 180 2
= regulated pressure variation versus o o 3
flow: 2 150 3 12
- between use port and discharge port 3 120 — @
- between inlet port and use port a 1 S g 2
g 90 ©
2 = differential pressure variation versus T ¢ @
flow between inlet port and use port > o 4
g 5
3 = differential pressure variation versus 0
flow between use port and discharge 100 75 50 25 0 25 50 75 100 0 20 40 60 80 100
port [USE - T] [IN — USE]
Flow [I/min] Flow [I/min]
250 20
| 6| DIAGRAMS OF JPG-211 1 2
based on mineral oil ISO VG 46 at 50°C —_
200 — o 16
= T s
= regulated pressure variation versus o 2
flow between inlet port and use port a2 150 o 12
g I B — o
2 = differential pressure variation versus = 100 % 8 /
flow between use port and discharge E I — % |
port g £
> 50 —— [S I
& —_—
0 50 100 150 200 250 0 50 100 150 200 250
Flow [I/min] Flow [I/min]
250 20
DIAGRAMS OF JPG-311 1 2
based on mineral oil ISO VG 46 at 50°C —
§ 200 — | o 6
= regulated pressure variation versus E é
H > [0}
flow between inlet port and use port % 150 ——— 2 12
= ©
2 = differential pressure variation versus % 100 Z 8 /
i I — o
flow between use port and discharge % — | o |
port =z E
=2 50 — 4
. —_—
0 60 120 180 240 300 0 60 120 180 240 300
Flow [I/min] Flow [I/min]




INSTALLATION DIMENSIONS OF HG-0 VALVES [mm]

HG-03*
. 6
BN
AR\

Adjustment device for option /V

.18 Z5 AL
{‘f, CH.30
S |l
Y N J
MAX 110

/G .30

Adjustment device for option /VF and /VS

®39

—
—

110

35

H/ \G_EIIEUE'AU‘ =
EA' A P B
Il
Ei
108 8‘3 1
202
i Pﬁ) &
~| o AR % \B £
m g E J) N\ /) F
= & )]
- n
wn [
12.7 o
215
30.2
View from X 40.5

a1k
|

@ = Pressure gauge port = G 1/4”

Mass: 2,3 Kg

1SO 4401: 2005

Mounting surface: 4401-03-02-0-05
Diameter of ports A, B, P, T: @ = 7,56 mm
Seals: 4 OR 108

Fastening bolts: n° 4 socket head screws M5. The lenght depends on number and type of modular elements associated.

E INSTALLATION DIMENSIONS OF KG-0 VALVES [mm]

KG-03*

6.5

50

A\
AN 1Y
\S

65

CHN {’B

Adjustment device for option /V

CH.6

@30

m

68.5max

162.5max

/@

@ = Pressure gauge port = G 1/4”

&)
: ]
i |
_H EP——natos4|
A P B
47.5 ‘ 55.5
70 103 11
184
Ix
an) o
T T
©lin TR\ 7 |
o~ \r_[ ACAZA
m| < an
= & &
m P -
ol 32
16.7.
.27 )
37.3
508
View from X 54

Mass: 3,8 Kg

1SO 4401: 2005
Mounting surface: 4401-05-04-0-05

Seals: 5 OR 2050

1
!
| Diameter of ports A, B, P, T: @ = 11,2 mm
|
|

Fastening bolts: n° 4 socket head screws M6. The lenght depends on number and type of modular elements associated.

D140

ON-OFF VALVES 707




INSTALLATION DIMENSIONS OF JPG-2 VALVES [mm]

JPG-211

30

a =

70

40

&%NJ

40 50

Adjustment device for option /V

CHA41 @CHW{'@

ﬁ(;CH‘M

30

108.5max.

235max.

T

- ,

3 A
60

1215

109.5

w

CH.06 )

&A

40

236

@ = Pressure gauge port = G 1/4”

55.6
57.2
698
715

%3
15.9

View from X

Mass: 9 Kg

1SO 4401: 2005

Mounting surface: 4401-07-07-0-05
Diameter of ports A, B, P, T: @ = 20 mm
Diameter of ports X, Y: @ 7 mm

Seals: 4 OR 130: 2 OR 109

Fastening bolts: n° 4 socket head screws M10 and n° 2 M6. The lenght depends on number and type of modular elements associated.

E INSTALLATION DIMENSIONS OF JPG-3 VALVES [mm]

JPG-311

70

40

Van)

68 48

116

Adjustment device for option /V

CHA41 *\'G(H”(@

QJEH.‘M

89 max.

246max.

Fastening bolts: n° 6 socket head screws M12.

®

RN

CHO6 &

I

>

35

63

LE«

PLLENL
3 - 154 X 90
@ = Pressure gauge port = G 1/4”
SR P o)
| (D //\\ //\\ |
BA2ISE/R N5/ I
\ \ o B
T P | N
AN N
K) \\//r)&y Ny ;[ EI
S S s S 4 A I o
Mé;'z View from X

Mass: 9 Kg

1SO 4401: 2005

Mounting surface:

4401-08-08-0-05 (without port L)
Diameter of ports A, B, P, T: @ = 24 mm
Diameter of ports X, Y: @ 7 mm

Seals: 4 OR 130: 2 OR 109

The lenght depends on number and type of modular elements associated.
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cC ) A Table D150-6/E

Modular pressure compensators type HC, KC, and JPC-2
ISO 4401 sizes 06, 10 and 16

HC, KC and JPC are two way pressure
compensators for modular assembling with
on/off and proportional directional control
valves.

They keep a constant differential pressure
(Ap) across port P and port A or B in order
HC-011/8 to maintain a constant flow rate against
pressure variations. Automatic piloting
selection (® is included.

\/ Fixed Ap is available only for size 06.
]‘—@ Adjustment of desired Ap is operated by

loosening the locking nut @ and turning the
setting screw (8) of pilot device.

KC-011/30 Clockwise rotation increases Ap.
HC = size 06, flow up to 50 I/min.
KC = size 10, flow up to 100 I/min.
JPC = size 16, flow up to 200 I/min.
@ body
@ poppet of main stage Mounting surface:
® pilot stage ISO 4401 size 06, 10, 16
% locking nut ] Max pressure: 350 bar
setting screw C
® check valve
@ pressure gauge port JPC-211/30
1| MODEL CODE
| HC-0 -1 30 [/ ™ ] *
Modular pressure compensator, size: Seals material, see section [3]:
HC-0 = 06 - =NBR
KC-0 = 10 PE =FKM
JPC-2 = 16 BT = HNBR

Configuration, see section
11 = two way execution with constant Ap Series number
beetween P port and user port

Fixed Ap (only for size 06): Adjustable Ap (for all sizes): Option (only for HC-011/30)
8 = 8 bar 30 =5-35bar M = fit for manometer port P1

| 2| HYDRAULIC CHARACTERISTICS

Hydraulic configuration KC-011/30, JPC-211/30

HC-011/8, HC-011/30

‘ Pressure gauge port P1 \‘}—— —————— selection  ®--------------- ——————4‘\ Pilot port Pp

A m B1 '

Pressuret r— - - T 7 ‘ Two way i Adjustment of Ap ‘

9auge POTL Mt --p------ | ~~,| compensator on pilot device |
Only for [ il el s S Mty it + | LE =N 1

HC-011/30/M ‘ jM [

L et ]

|
Ll [ et | ]
P T8 AP T
Valve model HC-011/8 ‘ HC-011/30 KC-011/30 JPC-211/30
Max flow [I/min] 50 100 200
Max inlet pressure [bar] 350
Regulating Ap (1) [bar] 8 \ 5-35 5-35

(1) The Ap for single flow path is fixed at 8 bar or is adjustable between 5 and 35 bar; it corresponds to values of total Ap across the valve of 16 bar or between
10 and 70 bar. Threaded plugged ports Pp and P1 are suitable for pressure adjustment or check of Ap value for single flow path (reading difference
between Pp and P1 values).

D150 ON-OFF VALVES 709



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)

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -30°C + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
(4] INSTALLATION DIMENSIONS [mm]
HC-011/8 /fﬁ\ _
7Y = NN
< — S A 78\ B ~
Slg —— 182 CONNL CETEEL. - SN
= = 33 4 b e s
5 36 75 4 - - o pn Sl
© Mass: 1,9 K 202
* X ass: 1,919 405 View from X
@ (Pressure gauge port)
28
HC-011/30 2%
m o ””F - /4
Q _f — 1 L’&‘j -‘EN
] Is % A | 8 ] SR &
-1- /Y N «JL ISO 4401: 2005
4 7 e 4 =l Mounting surface: 4401-03-02-0-05
Mass: 2 Kg Diameter of ports
?X A B, P, T: @ =75mm (max)

Fastening bolts: n°4 socket head screws M5.

The lenght depends on number and type of modular elements associated.

Seals: 4 OR 108

KC @ a4 =
ém 3

722

&

6

@ = Pressure gauge port

Fastening bolts: n°4 socket head screws M6.

373
508

The lenght depends on number and type of modular elements associated.

g @ D
© ® ® o
@ D
n 475 G1/4
120
170
206 35
fx
e s
| T :) 7{:»7 f
Q| w | X % 2 View from X
{88 |
) N 2 ¢
3z

Mass: 4,2 Kg

1SO 4401: 2005

Mounting surface: 4401-05-04-0-05
Diameter of ports

A B, P, T: @ =112 mm (max)
Seals: 2 OR 108, 5 OR 2050

JPC

@ G1/4

70
L

2
©

10

35

B

D
T/

>

23

80

-/

® = Pressure gauge port

90

6

G174

35

«
S
s

W

aF |
J\

Mass: 6 Kg

&

715

Fastening bolts:

n°4 socket head screws M10 and n°2 M6.
The lenght depends on number and type
of modular elements associated.

A B (L?
\
6;4 N "
1225
35 2085
fx
-
[ 1A ()r\e}‘
Slale ! &Jﬂ\ s [ } View from X
&R - 7 7\ rj‘ |
dz’t N &J n| |
Y 3 *7J°Y
18.3 -
341
50

1SO 4401: 2005

Mounting surface: 4401-07-07-0-05
Diameter of ports

A B, P, T: @ =20 mm

Diameter of ports X, Y: @ =7 mm
Seals: 4 OR 130; 2 OR 109
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Modular fast/slow valves type DHQ

compensated flow control and by-pass solenoid valve, ISO 4401 size 06

Cce

B1 A1

I

DHQ-014

1| MODEL CODE

Table D170-9/E

DHQ are modular units composed by one
by-pass solenoid valve (D) and one 2-way
pressure compensated flow control valve 2
type QV-06 (tab. C210).

The flow control valve is provided with a
built-in check valve @ to allow the free flow
in the opposite direction.

The flow adjustment is obtained by turning
the graduated micrometer knob ®.
Clockwise rotation decreases the throttling
(passage reduced).

Optional versions with locking key on the
adjustment knob are available on request.

Mounting surface:
ISO 4401 size 06

Max controlled flow: up to 1,5-6-11-16-24 I/min
(depending on models);

Free flow up to 36 I/min.
Max pressure: up to 250 bar

| DHQ-0 13]/[c /e /[ K]-[ 1] [ x| | 2aDC * C
Seals material,
Modular flow control unit, Supply voltage, ) see section [3:
pressure compensated, size: see section [4] Series number - =NBR
DHQ-0 = 06 PE =FKM
BT = HNBR

Configuration, see section [2]
control of flow discharged from the
actuator

X = without connector (1):
See section [7] for available connectors, to be ordered separately
-00 = solenoid valve without coils

13 = on port A
14 = on port B Type of solenoid:
16 = onport T I = solenoid Ol for AC and DC supply with cURus certification
control of flow entering the actuator:
11 = on port P Options:
23 =on port A K = with lock key for the setting knob V = without by-pass check valve
24 = on port B
Maximum adjustable controlled flow:
C = flow controlled when solenoid is de-energized 1 =1,51/min; 6 =06I/min; 11 =111/min; 16 = 16 I/min; 24 = 24 |/min
0 = flow controlled when solenoid is energized 00 = whitout flow control valve
@ HYDRAULIC CHARACTERISTICS
DHQ-11/C . s i DHQ-11/0 a8 DHQ-13/C 7 DHQ-13/0 A
i) mabiiHidlie b T8
%) I B ’B B
8| g = ¥
LA i A Pl [T P T
P 0T P T pllT Pl
DHQ-16/C A & DHQ-16/0; A s DHQ-23/C {8 DHQ-23/0 ——A
AL S 2 AT B
At A PA B
Eﬂ Eﬂ ’\/\J: A B A ]
B1 B Pl [T ki
P IT P T pllT pllr
DHQ-014/*, DHQ-024/* are similar to corresponding DHQ-013/*, DHQ-023/* but control the flow through port B of solenoid valve
Valve model n 16 n 6 124
Max regulated flow [I/min] 1,5 6 11 16 24
Min regulated flow [cm3/min] 50 50 50 50 50
Regulating Ap [bar] 3 3 5 6,5 8
Max flow through check valve  [I/min] 24
Max free flow 36 I/min
Max flow on port A [I/min] 24
Max pressure [bar] 250
D170 ON-OFF VALVES 711



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)

Compliance

CE to Low Voltage Directive 2014/35/EU and Machine Directive 2006/42/EC.
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -30°C + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

E ELECTRIC/ELECTRONIC CONNECTORS AND ELECTRIC FEATURES

For electric/electronic connectors (to be ordered separately) and electric features of DHQ units, see tab. EO10.

| 5| OPERATING LIMITS

250 \
200

Inlet pressure [bar]

50

150 F——F——] \ ”””””

100 ----|----1 R Rt R

0 8 16 24 32
Flow rate [I/min]

@ INSTALLATION DIMENSIONS [mm]

1SO 4401: 2005
Mounting surface: 4401-03-02-0-05

Seals: 4 OR 108

of modular elements associated

45 33

Diameter of ports P, A, B, T: @ = 7,5 mm (max)

Fastening bolts: 4 socket head screws M5.
The lenght depends on number and type

— ok o
«| oy ; AARTA\B 2
min| 7T A\ Fpe
SRR i
ol o
[Tafital 127 ~
215 e
30.2
View from X 200
QV-06 SOLENOID

|
aos A

o
29 _| 305

Mass: 2,5 kg

In versions -014 and -024 the position of valve QV-06 and of solenoid are inverted.

Overall dimensions refer to valves with connectors type 666
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Table D160-10/E

Modular throttle valves type HQ, KQ, JPQ

flow control, ISO 4401 sizes 06, 10, 16 and 25

JPQ-222

JPQ-324/G

HQ, KQ and JPQ are flow throttling val-
ves, not compensated, and with check
valve to allow free flow in the opposite
direction.

The flow adjustement is done by turning
the setting screw in the normal model.
Optional versions with a graduate micro-
meter knob are available on request.
Clockwise rotation increases the throttling
(passage reduced).

Valve size and max flow:

HQ-0 = size 06, flow up to 25 I/min for /U
option, up to 80 I/min for standard

KQ-0 = size 10, flow up to 160 I/min

JPQ-2 = size 16, flow up to 200 I/min

JPQ-3 = size 25, flow up to 300 I/min

Mounting surface:
ISO 4401 size 06, 10, 16 and 25

Max pressure: 350 bar (HQ, JPQ)
315 bar (KQ)

| 1| MODEL copE

HQ-0

Modular flow control valve, size:
HQ-0 = 06

KQ-0 = 10

JPQ-2 = 16

JPQ-3 = 25

Configuration, see section

meter OUT control:

12 = double, acting on port A and B
13 = single, acting on port A

14 = single, acting on port B

meter IN control:

22 = double, acting on port A and B
23 = single, acting on port A

24 = single, acting on port B

| 2| VALVE CONFIGURATION

/ G ‘ *% / *

Seals material,
see section (3l

- =NBR
PE = FKM
BT = HNBR

Series number

Options:
U = better accuracy for reduced flow (only for HQ-0)
G = adjustment by graduated micrometer

Meter OUT control
HQ-012 HQ-013 HQ-014
KQ-012 KQ-013 KQ-014
JPQ-212 JPQ-213 JPQ-214
JPQ-312 JPQ-313 JPQ-314
Meter IN control
HQ-022 HQ-023 HQ-024
KQ-022 KQ-023 KQ-024
JPQ-222 JPQ-223 JPQ-224
JPQ-322 JPQ-323 JPQ-324
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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

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

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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
(4] DIAGRAMS OF HQ-0 based on mineral oil ISO VG 46 at 50°C
1 = Regulation diagram 60 40 16
at Ap 10 bar =
(1.1 = option /U) 48 32 y Q2
2 = Regulation diagram 3/ _ 3.7 o 12
— c >
at Ap 30 bgr % 36 € u | §
(2.1 = option /U) = // = // 5 g 4
3 = Regulation diagram 5 % 2 E % 21 s
at Ap 50 bar o L g
(3.1 = option /U) 2 8 3 4
4 = Q/Ap diagram for 11 a
free flow through the 4/ 1 Z/
non-return valve 0 15 3 45 6 75 0 15 3 45 6 75 0 20 40 60 80
Setting [knob turns] Setting [knob turns] Flow [I/min]
5] DIAGRAMS OF KQ-0 based on mineral oil ISO VG 46 at 50°C 22 Wé
1 = Regulation diagram at Ap 10 bar 100 g
2 = Regulation diagram at Ap 30 bar 3/ o 1
3 = Regulation diagram at Ap 50 bar g 75 % /
4 = Q/Ap diagram for free flow through the = /2 3 8
non-return valve % 50 ©
c / =
[0
v ! g ¢
£
=
0 15 3 45 6 75 0 40 80 120 160
Setting [knob turns] Flow [l/min]
, . 200 8
| 6] DIAGRAMS OF JPQ-2 based on mineral oil ISO VG 46 at 50°C
1 = Regulation diagram at Ap 10 bar 50 3 2 1 g 6
2 = Regulation diagram at Ap 30 bar _ 49
3 = Regulation diagram at Ap 50 bar g %
4 = Q/Ap diagram for free flow through the = 100 & 4
non-return valve E © 4
T =
50 g 2
/ 8
P e L
0 15 3 L5 6 0 50 100 150 200
Setting [knob turns] Flow [I/min]
300 6
DIAGRAMS OF JPQ-3 based on mineral oil ISO VG 46 at 50°C / /
1 = Regulation diagram at Ap 10 bar 295 3/| 2 1 = 45
2 = Regulation diagram at Ap 30 bar 2
3 = Regulation diagram at Ap 50 bar = %
4 = Q/Ap diagram for free flow through the é 50 9_‘8 3
non-return valve z o 4
o ]
T 75 2 15
7 :
[
Z4 5
0 15 3 45 6 0 75 150 225 300
Setting [knob turns] Flow [I/min]



INSTALLATION DIMENSIONS OF HQ-0 VALVES [mm]

HQ-012
HQ-022

HQ-013
HQ-014
HQ-023
HQ-024

AN
'~

9’ " \
RIS
5
o ' -
5
45
/G OPTION

47 5max. 66 47.5max
L 161max Mass: 1,1 Kg
\ A i Nr— ) ‘
: e——tans A | In version -014 and -024 the regulating
} - element is on side of port B (dotted line)
2 LEA] — instead of side of port A.
47.5max 66 l’ 145
Lr = 128 max Mass: 1,2 Kg
S
e A Oup |wl  1504401: 2005
@ @I S 72) 2 (;" Mounting surface: 4401-03-02-0-05
T - Diameter of ports A, B, P, T: @ = 7,5 mm (max)
W il 127 €l Seals: 4 OR 108
- 215 e
| 30.2_|
405

Fastening bolts: n° 4 socket head screws M5. The lenght depends on number and type of modular elements associated.

E INSTALLATION DIMENSIONS OF KQ-0 VALVES [mm]

KQ-012
KQ-022

KQ-013
KQ-014
KQ-023
KQ-024

Va1

RN s

~N

o A | =

SRR

H©

L N
.65 |
&

N

o

wn

Jé’.

/G OPTION

- +

< N

67 max

¢35

27

13@;

13@
"\

3 57 max 85 57 max ;
[: 199 max __ Mass: 2Kg
| -
fiir S J ‘] [In versioh '014. and -024 the regulalﬂng
o element is on side of port B (dotted line)
instead of side of port A.
- A]B =t i
85 215
163.5max - Mass:2,2Kg

46
325

—
N

-

2§

6.3

16.7_

373

50.8

5S4

1SO 4401: 2005

Mounting surface: 4401-05-04-0-05

Diameter of ports, A, B, P, T: @ = 11,2 mm (max)
Seals: 5 OR 2050

Fastening bolts: n° 4 socket head screws M6. The lenght depends on number and type of modular elements associated.

D160

ON-OFF VALVES

715



INSTALLATION DIMENSIONS OF JPQ-2 VALVES [mm]

10
32 =& ‘
1 =
JPQ-212 Q L =G ‘
JPQ-222 o T |
“la %
m - m CH7 ‘ —
|
. - AT ®3 B
g‘b ﬁ = AHTA
122 Mass: 4,6 Kg
65.5 mox. 143 65.5 max.
274 max
10
[ ‘
q } =6 i
JPQ-213 _| i+ti—€ - ‘
JPQ-214  °|, o =2
oo i y | | In version -214 and -224 th lati
JPQ-224 e = A" PE] H B n version -214 and -224 the regulating
JO ﬁ = = ‘ element is on side of port B (dotted line)
122 instead of side of port A.
65.5 max. 143 6|
214.5 max. Mass: 4,3 Kg
/G OPTION <‘7
~ (R
T NN
2 218
~N m
gl T _
A 3la
71.5max
1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
Diameter of ports A, B, P, T: @ = 20 mm
) Diameter of ports X, Y: @ =7 mm
View from X Seals: 4 OR 130; 2 OR 109
Fastening bolts: n° 4 socket head screws M10 and n° 2 M6. The lenght depends on number and type of modular elements associated.

@ INSTALLATION DIMENSIONS OF JPQ-3 VALVES [mm]

Hz2 CH41 i
CH8 Q {?
Qﬁ <
JPQ-312 8 o
JPQ-322
112.5max 190 12.5max
415max Mass: 10,7 Kg
10
[H?ZQ CH.MQ |
" iy [HB? "
) /K 1 -
JPQ-313  g| | = - - I i
JPQ-314 - ‘ f L=
JPQ-323 ¥ N
= Il
JPQ-324 Y- ! = ﬁ In version -314 and -324 the regulating
16 element is on side of port B (dotted line)
instead of side of port A.
112.5max 190 4
3165mox Mass: 9,5 Kg
4{ [E—
rs [ E—
(- £§
NZA\NP) ‘ &J
3 0-B-0-6 g8
s m~
OLO® 4
N ,,,\m#r & EI
1M9max A R 2 ‘7Lm
17.5] <
29.4 1SO 4401: 2005
532 Mounting surface: 4401-08-08-0-05
77 Diameter of ports A, B, P, T: @ = 24 mm
91225 Diameter of ports X, Y: @ =7 mm
27 Seals: 4 OR 4112; 2 OR 3056
View from X 130.2

Fastening bolts: n° 6 socket head screws M12. The lenght depends on number and type of modular elements associated.
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Table D180-10/E

Modular check valves type HR, KR, JPR

direct or pilot operated, 1ISO 4401 sizes 06, 10, 16 and 25

JPR-212

JPR-313

HR, KR are check valves available as
direct or pilot operated models.
JPR are pilot operated check valves.

Optional versions with decompression are
available on request for some models of
KR.

KR-014/D

HR-0 = size 06: flow up to 60 I/min, pres-
sure up to 350 bar.

KR-0 = size 10: flow up to 120 I/min, pres-
sure up to 315 bar.

JPR-2 = size 16: flow up to 200 I/min, pres-
sure up to 350 bar.

JPR-3 = size 25: flow up to 300 I/min, pres-
sure up to 350 bar.

Valves are designed to operate in hydrau-
lic systems with hydraulic mineral oil or
synthetic fluid having similar lubricating
characteristics.

1] mODEL copE

| HR-0

*% / *

Modular check valve, size:

HR-0 = 06 JPR-2 = 16
KR-0 = 10 JPR-3 =25

Configuration, see section

direct operated (only for HR and KR):

02 = double, acting on port A and B
03 = single, acting on port A
04 = single, acting on port B
11 = single, acting on port P
16 = single, acting on port T

pilot operated:

12 = double, acting on port A and B
13 = single, acting on port A

14 = single, acting on port B

Seals material, see section [3]:

PE =FKM
BT = HNBR

Series
number

Options (only for KR-012, -013, -014):
D = with decompression (only with cracking pressure
standard = 1 bar)

Spring cracking pressure:
for HR and KR

- =0,5bar (std.)
2 =2 bar

for JPR
4 = 4 bar —=0,5 bar (std)

8 = 8 bar

@ VALVE CONFIGURATION

HR-002
KR-002

%

s

HR-003
KR-003

E
=
L
£

HR-004
KR-004

T
F .

1 B1

HR-011
KR-011

HR-016
KR-016

el

g
=3

HR-012
KR-012
JPR-212
JPR-312

HR-013
KR-013
JPR-213
JPR-313

The pilote pressure applied through ports A or B opens the valve acting on ports B and A, respectively.
The minimum pilot pressure is a function of the area ratio, see the following table.

HR-014
KR-014
JPR-214
JPR-314

VALVE TYPE AREA RATIO

HR 3,3:1

KR 3,3:1 (standard); 11:1 (option /D decompression system)
JPR-2 13,6:1 (standard version equipped with decompression system)
JPR-3 17:1 (standard version equipped with decompression system)

D180
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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

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

Compliance

RoHS Directive 2011/65/EU as last u

pdate by 2015/65/EU

REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard = -30°C + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

Flame resistant with water

NBR, HNBR

HFC

ISO 12922

| 4] DIAGRAMS OF HR-0
based on mineral oil ISO VG 46 at 50°C

Flow through check valve:

1= A->A1; B->B1of
HR-012, HR-013, HR-014

2 = Ai—>A; Bi—>B of
HR-012, HR-013, HR-014

3 = HR-011, HR-016

5| DIAGRAMS OF KR-0
based on mineral oil ISO VG 46 at 50°C

Flow through check valve:

1= A—A1; B—>B1of
KR-012, KR-013, KR-014

2 = A1—A; Bi—B of
KR-012, KR-013, KR-014

= KR-011, KR-016

| 6] DIAGRAMS OF JPR-2
based on mineral oil ISO VG 46 at 50°C

Flow through check valve:

1= A—A1; B—»B1of
JPR-212, JPR-213, JPR-214

2 = A1—A; Bi—B of
JPR-212, JPR-213, JPR-214

DIAGRAMS OF JPR-3
based on mineral oil ISO VG 46 at 50°C

Flow through check valve:

1= A—A1;, B—>Bi1of
JPR-312, JPR-313, JPR-314

2 = A1—A; Bi—B of
JPR-312, JPR-313, JPR-314

o/

Differential pressure [bar]
oo

o d

Differential pressure [bar]

0 15 30
Flow [I/min]

45 60 0

J

Differential pressure [bar]
oo

Differential pressure [bar]

0 30 60

90 120 0

Flow [I/min]

20

Differential pressure [bar]
=

=

AN

0 100

150 200

Flow [I/min]

Differential pressure [bar]
o~

//

0 75 150
Flow [I/min]

225 300

15 30 45

Flow [I/min]

60

/

30 60 90
Flow [I/min]

120




INSTALLATION DIMENSIONS OF HR-0 VALVES [mm]

HR-002 LATERAL VIEW
HR-003
HR-004 —CH24
HR-012 ] " 2~
HR-013 1 — S T ]
HR-014 : ! 54
- - _A[B |
s 22 66 | 122
- mo X
Mass: 1 Kg
HR-011 LATERAL VIEW
HR-016
|
A
\ <
l = ans A’
45 C 6 1|
- X—
Mass: 0,7 Kg
1SO 4401: 2005
Mounting surface: 4401-03-02-0-05 ® PA O
Diameter of ports A, B, P, T: @ = 7,5 mm (max) ,‘o\‘ AR L\\B 2
Seals: 4 OR 108 g Yor | =
| il 12.7 IS
- 215 e
30.2
View from X 4015
Fastening bolts: n° 4 socket head screws M5. The lenght depends on number and type of modular elements associated.

E INSTALLATION DIMENSIONS OF KR-0 VALVES [mm]

KR-012
KR-002
KR-003 LATERAL VIEW
KR-004
KR-013
KR-014
(\\1; B 55} CH30
o - L
I =
O
o~
!
= ] = A B = ’ .
L 65 315 85 _1.315
148
Massa: 2,3 Kg
KR-016 35 KR-011
- LATERAL VIEW LATERAL VIEW
[‘IZ [ |
- 1 N ‘ o
' L : ;:EEA
9{1 @J Ols 2 g:am&’ 1 | R
© ! ® (g\.‘j . ! . Q T T
=1 = | 425 775 1 10 B 315' 7 85 _f’
65 s 120 xj I X~
= 130 0
Mass: 2,5 Kg Mass: 1,7 Kg
1SO 4401: 2005
Mounting surface: 4401-05-04-0-05
Diameter of ports, A, B, P, T: @ = 11,2 mm (max)
Seals: 5 OR 2050
g
View from X . 508 |
54
Fastening bolts: n° 4 socket head screws M6. The lenght depends on number and type of modular elements associated.
D180 ON-OFF VALVES 719




INSTALLATION DIMENSIONS OF JPR-2 VALVES [mm]

JPR-212
JPR-213
JPR-214 LATERAL VIEW LATERAL VIEW
46 _ TR 1166
Lo ™\ i
| |
I ﬂ I ‘
~ " .
™~ ~N fh
w ﬁ \ l% L S N n (( E . N
/P B ‘ S| |q
f e ‘ T
—7 N - ) A L' o _ _ L4
R = - ﬂ__ﬂ_ B | 1 \ = =
- 122 X
143 |
L 166
Mass: 4,4 Kg
1SO 4401: 2005
Mounting surface: 4401-07-07-0-05
Diameter of ports A, B, P, T: @ = 20 mm O _
Diameter of ports X, Y: @ =7 mm o) @ i
Seals: 4 OR 130; 2 OR 109 )f\ T
Y
B o/ 2 u,f
wn|es o)
sy e
N
L 1
I felod
Al
View from X

Fastening bolts: n° 4 socket head screws M10 and n° 2 M6. The lenght depends on number and type of modular elements associated.

@ INSTALLATION DIMENSIONS OF JPR-3 VALVES [mm]

Fastening bolts: n° 6 socket head screws M12. The lenght depends on number and type of modular elements associated.

JPR-312
JPR-313
JPR-314 LATERAL VIEW B LATERAL VIEW A
645 e Q 61
T
10 \\ 10
o)) T o)) - .
: gl s
9 \ J 9
N % ——
1t i i -
f ‘ A B = | =
~ 6 1 %6 16
. 89 65 30
154
212 7
Mass: 9,9 Kg
1SO 4401: 2005
Mounting surface: 4401-08-08-0-05 **5***&;“4*‘
Diameter of ports A, B, P, T: @ = 24 mm @ 7“\’ @
Diameter of ports X, Y: @ =7 mm /’\T /T\ ?) .
Seals: 4 OR 4112; 2 OR 3056 | \Q‘ \\\w N
| A
SRR R I
; | | [IN
D09
n
~ @
NN AN
A g
1294
532
77
945
100.8
127
130.2 View from X
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ISO cartridges type SC LI

2 way slip-in directional, pressure, flow, check controls

Pressure control

@ Slip-in cartridge type SC LI

@ Functional cover type LI*

Directional control

| 1] MODEL cobE

Table HO03-19/E

2way slip-in cartridges are designed in
conformity with ISO 7368 standard cavi-
ties for installation in compact manifolds.
They are available in several versions to
perform directional, pressure, flow and
check controls in combination with rele-
vant functional covers.

They permit to control very high flow rates
at low pressure drops, reducing the
manifold dimensions respect to subplate
valves.

The slip-in cartridge @ is made by a pop-
pet @ sliding into a sleeve @ and kept in
closed position by a spring & available
with different cracking pressure valves.

The functional covers (2) are made by a
closing element with ISO mounting surfa-
ce (® provided with internal piloting lines
for the cartridge operation. They can be
equipped with pilot valves ) and devices
performing the specific control (pressure
relief, flow metering, directional, check)
Sizes: 16 to 100 ISO 7368

Max flow up to 9000 I/min at Ap 5 bar
Max pressure 420 bar

| scl 16 | | 43 1 * / o
Seals material:

Cartridge according to ISO 7368 -  =NBR
PE =FKM
BT = HNBR

Size - see section

16 25 32 40 50 100 Series number

Type of poppet (1) - see section Spring cracking pressure (1)

(1) See technical table:

HO030 for directional controls
H020 for flow controls

| 2| MAIN CHARACTERISTCS

HO010 for pressure controls
H040 for check controls

E SC LI CARTRIDGE AREAS

Assembly position / location

Any position

Cavity dimensions

ISO 7368, see technical table PO06

Compliance

RoHS Directive 2011/65/EU as last update by

2015/65/EU

REACH Regulation (EC) n°1907/2006

Ambient temperature

Standard execution = -30°C + +70°C

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

Operating pressure

420 bar, see technical table of specific valve

Maximum flow

see section B

Ap
T
A =seatarea
B = anular area
B
Ap = piloting area A

Pressure applied to areas A and B acts to
open the poppet.

Pressure applied to area Ap plus the spring
force act to close the poppet

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 + +80°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

20+100 mm?s - max allowed range 15 + 380 mm?/s

Max fluid contamination level

ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

HO03
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E TYPE OF POPPET FOR SC LI SLIP-IN CARTRIDGES

Size

E g § § % § § '8' Functional sketch
= = = = = = = 3 . Typical section Area ratio Related functional cover
9 Q Q Q Q Q Q 3 (hydraulic symbol)
Type
5 Poppet type
31 e o (o o o (0 o | - 1:1 LIMM, LIMHA, LIMHC,
. LIC, LICM
amaxliminl| 186 | 380 | 650 | 1100 | 2000 | 3200 | 5000 A
Ap = 5 bar
32 e o o o o o o o B 111 Poppet type
Y LIDA, LIDD, LIDB, LIDBH, LIDEW
amaxminl| 574 | 550 | 1000 | 1700 | 2500 | 4000 | 5500 | 9000 A
Ap = 5 bar
% Poppet type
33 (o | @ (0 o o o o B 1:15 LIDA, LIDD, LIDB,
LIDBH, LIDEW
A ,
amaxmnl| 574 | 550 | 1000 | 1700 | 2500 | 4000 | 5500 | 9000
Ap = 5 bar
34 e [ O |O | - - - - |- B 1 Poppet type
A ’ LIMM, LIMHA, LIMHC
Qmax [l/min]
Ap = 5 bar 200
35 e o (o (o (o | - - - B 111 Poppet type
Y LIMM, LIMHA, LIMHC
y A
ara il 200 | 400 | 670 | 1200 | 2200
p =5 bar
36 e o (o o o o o | - B 11 Spool type
A ' LIC, LICM
ame il 4g0 | 380 | 650 | 1100 | 2000 | 3200 | 5000
p =5 bar
37 e (o (o | o - - - - B 11 Spool type
’ LIRA
" A
amaximnl| 464 | 270 | 540 | 840
Ap = 5 bar
= . .
= Poppet type with dumping nose
42 (o (o (o (0o (0o o o - B 1011 LIDA, LIDD, LIDB,
- LIDBH, LIDEW
amaxliminl| 540 | 500 | 800 | 1400 | 2200 | 3300 | 4000 A
Ap =5 bar
§g Poppet type with dumping nose
43 (@ (o o (o (0o o o o B 1:15 LIDA, LIDD, LIDB,
LIDBH, LIDEW
amaximinl| 540 | 500 | 800 | 1400 | 2200 | 3300 | 4000 | 6300 A
Ap =5 bar
B
52 e o (o |0 | @ | - | - | - 1:11 Poppet type
A Y LIDA
ama<iminll 476 | 300 | 450 | 900 | 1800
Ap =5 bar
62 |e¢ (@ |®@ (O |@® | - | - | - I Poppet type
B ! LIDO
Qmax [l/min]
el 470 | 300 | 450 | 900 | 1800 A
63 e | o ) ) ) - - - 1011 Poppet type with dumping nose
B Y LIDO
amaxiiminl 476 | 300 | 450 | 900 | 1800 A
Ap =5 bar
69 | - | e | @ |[®@ |[®@ | - | - | - %B 1:16
A
Mass
kg | 02 | 05 |09 | 17 |80 [ 70 | 18 | 22

® normally available from stock
O onrequest

— not available




@ FUNCTIONALS COVERS - DIRECTIONAL CONTROL, see table HO30

. i LI
Function and type of control Size Hydraulic symbol Fi?z??ga;l 01%\(/)er carStEi;dges
16
e — — = SC LI-**32*
25 @E = = SC LI-**33*
Direct operated directional 32 'q:ﬁ‘ q‘)ﬁ' size 16 ... 100
control valve with solenoid 40 ” j_‘ in
valve for pilot selection ;4 y—é '
) 50 ' T-oer] i N SC LI-42*
LIDEW 63 I » EiSiE size 16 ... 80
80 g SC LI-**43"
100 size 16 ... 100
16 1A Wl oAXw 1C
Direct operated directional 5 oo SC LI-**32*
control valve with solenoid e SC LI-**33*
valve and shuttle valve for 32 W size 16 ... 100
pilot selection 40 i&‘.iﬂ,
\
LIDBH1A = open when sole- 50 (ﬁ s | __ SC LI-**42*
noid is de-energized ¢ ® i = -
63 e ﬁé |22 = size 16 ... 80
LIDBH1C = closed when 30 o R | 4 SC LI-**43*
solenoid is de-energized CRRE Y E . 43
100 X @ size 16 ... 100
Direct operated directional 16 2A WY oX[w 2C -
control valve with solenoid 25 > iR: SC LI-**32*
and shuttle valve for pilot =3 o [T I SC LI-**33*
selection 32 | : size 16 ... 100
o T e T x
LIDBH2A = when solenoid is 40 % |
de-energized only 50 o[ s . |4 sk g %
connections X—F P ® i SC LI-*42
63 AN ﬁ)f |2 size 16 ... 80
LIDBH2C = when solenoid is 80 " Treery R xron
de-energized only R .SC LI-43
connections Z1—F 100 X size 16 ... 100
FUNCTIONALS COVERS - CHECK FUNCTION, see table H040
. i i LI
Function and type of control Size Hydraulic symbol Fusni;gc?nea\;cgger Fusni;gosnzal;cg(\j/er carst(r?dges
SC LI-**32*
16 SC LI-**33*
25 size 16 ... 80
Direct operated check valve 32 P — ; T W SC LI-**42*
normally closed 40 . - [ -l e SC L|-**43*
or o s e | .
LIDA 50 y ] 2 Q‘ o il [b]] size 16 ... 80
X Y X
63 SC LI-**52*
80 size 16 ... 50
16
Direct operated check valve 25 ml o SC L"::62:
normally open 32 N o - ZSSHI-B 62%
LIDO 40 ’ g / 32,50
50 A
16 SC LI-**32*
SC LI-**33*
Direct operated check valve 25 size 16 ... 63
with shuttle valve for pilot 32
selection
40 »
LIDB 50 " SC LI-**42*
SC LI-**43*
63 size 16 ... 63
i - 01/20 SC LI-**32*
ﬁﬂﬁ SC LI-**33*
DI 25 el AT | - size 16 ... 63
irect operated check valve 0] 0]
with hydraulically operated 32 nl ’_&inzz =
! | i
pilot check valve 40 n"j | _W; e R 2 1%]»
LIDR 50 & f SC L1424
A * SC LI-**43*
63 size 16 ... 63

HO03
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TYPICAL FUNCTIONS OF COVERS - PRESSURE CONTROL, see table HO10

. ) ) Functional cover Functional cover SC LI
Function and type of control Size Hydraulic symbol Size 6 =32 size 40 = 80 cartridges
16 SC LI-**31*
25 — size 16... 80
Pressure relief control with 32 re %
manual setting 40 SC LI-""34
LIMM 50 :D size 16
63 -
80 * ! SC LI-**35*
size 16...50
A (o
16 AXHw cAHIw SC LI**31*
Pressure relief control with - . size 16...80
solenoid valve for venting i‘; r T —
LIMHA = unloading when 40 -fe—l SC LI-**34*
solenoid is de-energized — % H sizel6
50 ]
LIMHC = unloading when B g(DF J, "
solenoid is energized 63 | E?:a SC LI-**35*
r
80 L X v size16...50

Pressure reducing control 16 F@
with manual setting. o5 SC L1357+

Open in resting position

32 { Il size 16...40
Dr
LIRA 40 = .
X A\ X Y
16
o5 SC LI-**31*
size 16...80
Pressure compensator to
] 32 -
be coupled with flow control
valves 40 [%
50 .
LIC L
63 x Y * Y SC LI-**36*
size 16...80
80
16
Pressure compensator with 25 = S,C LI-=31*
mechanical max pressure 32 size 16...80
regulation to be coupled with 40 - -
flow control valves. 1
S0 EE/J—E L\g - SC LI-**36*
LICM 63 L r > £ £ > size 16...80
80
| 9| FUNCTIONAL COVERS - FLOW CONTROL, see table H020
Function and type of control Size Hydraulic symbol Fusni;gtznGa\;cgg/er ca?t(r:i:dl_g;es
1 SC LI-**32~
5 SC LI-**33*
Flow control with 5 r size 16...63
stroke limiter 32
40 ]n
LIbb 50 x v SC LI-**42*
63 SC LI-**43*
size 16...63

01/20
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Table HO30-25/E

ISO cartridge valves type LIDEW* and LIDBH*

directional control, high flow, Pmax 420 bar

LIDEW4-3-E

(@ Functional cover (@ Spring
(@) Poppet (® Pilot slenoid valve
(® Sleeve (® Shuttle valve

LIDBH1A-3-E

E MODEL CODE OF FUNCTIONAL COVERS - for model code of slip-in cartridge, see section

T

Cover according
to ISO 7368

Ew/ [1]

D = directional function

EW = with or whithout pilot solenoid
valve

= as EW plus shuttle valve for
pilot selection

BH

Cover configuration see section
LIDEW: - (without pilot valve)
LIDEW: 1,2,4,5,6

LIDBH: 1A, 1C, 2A, 2C

Size:
1=16 2=25 3=32 4 =40
5=50 6 =63 8 =280 10 = 100

[3]/[]

Options, see section

Directional control valves in ISO cartridge
design, used to intercept or to permit the
flow passage according to the selected
pilot control. They are made by a
functional cover M and a 2-way SC LI
slip-in cartridge.

LIDEW: functional cover with or without
pilot solenoid valve for cartridge opera-
tion, available in different configura-
tions depending to the function to be
performed.

LIDBH as LIDEW plus shuttle valve for
pilot pressure selection.

The SC LI slip-in cartridge is available
with different poppet shape to optimize
the control, see section [6].

It is made by a poppet (@ sliding into a
sleeve (® and kept in normally closed
position by the spring @ available with
different cracking pressure values.

Size: 16 to 100 ISO 7368

Max flow up to 9000 I/min at Ap = 5 bar
Max pressure up to 420 bar

El X

24DC|

*% ‘/

Optional different setting
of calibrated plugs in
the pilot channels,

see sections [3], [4]

Seals material:

-  =NBR
PE =FKM
BT = HNBR

Series number

Voltage code see section

X = without connector
See section [9] for available connectors, to be ordered separately
00 = solenoid valve without coils (for I)

00-AC = AC solenoid valve without coils (for E and EP)
00-DC = DC solenoid valve without coils (for E and EP)

Pilot solenoid valve (1)

for size 1t0 6: 1
E
EP

for size 8and 10: E

DHI, Pmax 350 bar
DHE, Pmax 350 bar
DHEP, Pmax 420 bar

DKE, Pmax 350 bar
EP = DKEP, Pmax 420 bar

(1) for solenoid valve’s characteristics, see following technical tables:

DHI
DHE
DHEP
DKE
DKEP

tech. table EO10
tech. table EO15
tech. table TEO30
tech. table E025
tech. table TEO30

HO30
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| 2| HYDRAULIC SYMBOLS (cover configuration)

LIDEW . - N .
e oA
| M)
P@ A q)B T P(;’?% q?_-,_:'f P(;’?LAl EI:T
b b et e D 3T
i X : 3& "4[7_'#‘“' k X ‘>®F; '4[7_'#‘0' Xz ‘,)@Fzz"AIV_JPr
LIDEAW-* LI DAEW1 -* Ll:)EWZ-*
M | Mt | Mt |
iy Eoeiny Eor=icy
P:—‘-Tl ﬁ_-r:r P:—‘_T| ﬁ_-rlr P:—‘-T E_TIT
[} (l> O] ® <1) [) ® [0}
11H_I_ | | erz z1H_I_ r _ erz z1H_I_ | |- erz
5 X 21>F & "Adp* i X zf F<>$F "Adpr i X 11)F‘>®Fj>"4dp}
LIDEW4-* LIDAEW5-" LI‘:)EWG-*
LIDBH B B ) B B B B B
LIDBH1A-* LIDBH1C-* LIDBH2A-* LIDBH2C-*
3] oPTIONS

For LIDEW*, LIDBH* covers (sizes 40...100):

/IE
For all the models:
/B
IF
/WP

*kk

cartridge piloted via port “B” of solenoid pilot valve;
prearranged for coupling to an intermediate element with poppet position detector for safety function. See tab. EY120.
prolonged manual override protected by rubber cap for solenoid pilot valve. See table K150.
Calibrated plugs different from standard ones reported in section [Zl. The restrictors configuration (if different from the standard)

must be indicated at the end of the model code:

| uoEw2 |-[1] || [EX| 24DC | [**

with external attachments Pp and underneath port X supplied plugged;

P

06

Channel where the orifice has to be

Size of the throttling hole in teths of millimeters:

provided: 05=05mm 10=1 mm 17=1,7mm
P =channel X, port P Z1 =channel Z1 g6 =06mm 12=12mm 20=2 mm
F = channel F Z2 =channel Z2 |08 =0,8mm 15=1,5mm
| 4| STANDARD ORIFICES CONFIGURATION
Cover LIDEW*-1 LIDEW*-2 LIDEW*-3 LIDEW*-4 LIDEW*-5 LIDEW*-6 LIDEW*-8 LIDEW*-10
Port LIDBH"-1 LIDBH"-2 LIDBH"-3 LIDBH"-4 LIDBH"-5 LIDBH"-6 LIDBH"-8 LIDBH"-10
71 (ony for LIDBH-* M4 M4 M6 M6 M6 M6 M8 M8
(only for ) 12A 12A 15A 17A 20A 20A 20A 20A
P M6 M6 M6 M6 M6 M6 M8 M8
12A 12A 15A 17A 20A 20A 20A 25A

M4 + M8 = screw size;

12A + 20A = calibrated orifices diameter in tenths of mm; A = short calibrated hole




5| MODEL CODE OF SLIP-IN CARTRIDGES

| sc L -| 16

*

Cartridge according to ISO 7368

Size, the same of relevant cover:
16 25 32 40 50 63 80 100

Type of poppet

32, 33 (size 16 to 100) = without damping nose
42 (size 16 to 80) = as 32 but with damping nose

43 (size 16 to 100) = as 33 but with damping nose

Series number

Seals material:

-  =NBR
PE =FKM

BT = HNBR

Spring cracking pressure:

1 = 0,3 bar for poppet 32, 42
1 = 0,6 bar for poppet 33, 43

2 = 1,5 bar for poppet 32, 42
3 = 3 bar for all poppets
6 = 5,5 bar for all poppets

6| TYPE OF POPPET

Type of poppet 32 33 42 43
Functional sketch ; [ A ; [ Ae ? 1 A ; Hp AP
Hydraulic symbol

(Hy ymbol) A | B R | A B Avs
Operating pressure 420 bar max
Size 16 270 270 240 240
Nominal flow 25 550 550 500 500
at Ap 5bar 32 1000 1000 800 800
(I/min) 40 1700 1700 1400 1400
see 50 2500 2500 2200 2200
diagrams Q/Ap 63 4000 4000 3300 3300
at section [9] 80 5500 5500 4000 4000
100 9000 9000 - 6300
Typical section
Area ratio A:Ap 1:1,1 1:1,5 1:1,1 1:1,5
Cracking Spring 1 0,3 bar 0,6 bar 0,3 bar 0,6 bar
pressure 2 1,5 bar - 1.5 bar B
AB 3 3 bar 2,5 bar 3 bar 2,5 bar
6 6 bar 6 bar 6 bar 6 bar
Cracking Spring 1 3 bar 0.9 bar 3 bar 0.9 bar
pressure 2 12,8 bar - 12,8 bar -
BoA 3 32,5 bar 3,8 bar 32,5 bar 3,8 bar
6 59,4 bar 9 bar 59,4 bar 9 bar

HO30
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MAIN CHARACTERISTCS, 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

CE to Low Voltage Directive 2014/35/EU
Compliance RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Ambient temperature /PE option = -20°C + +70°C
/BT option = -40°C + +70°C

Standard execution = -30°C + +70°C

NBR seals (standard) = -20°C + +80°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
Max fluid contamination level 1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog
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 From A—B or B—A
Functional cover Pilot valve | Ports A, B, X, Z1, Z2: 350 bar Port Y: 120 bar
operating pressure Pilot valve E Ports A, B, X, Z1, Z2: 350 bar Port Y: 210 bar for DC version; 160 bar for AC version

Pilot valve EP | Ports A, B, X, Z1, Z2: 420 bar

Port Y: 210 bar for DC version; 160 bar for AC version

7.1 Coils characteristics

Insulation class Pilot valve E, EP: H (180°C) for DC coils
Pilot valve I: H (180°C) for DC or 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

F (155°C) for AC coils

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

Supply voltage tolerance + 10%

Certification cURus North American Standard

ELECTRIC FEATURES

(1)For other supply voltages available on request see technical tables E010, E015, E025, TE030.
(2) Cail can be supplied also with 60 Hz of voltage frequency: in this case the performances are reduced by 10 + 15%. The power consumption is 55 VA

(DHI), 58 VA (DHE, DHEP) and 90 VA (DKE, DKEP)

(3)Average values based on tests performed at nominal hydraulic condition and ambient/coil temperature of 20°C.
(4)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.
(5)Only for DHE, DHEP
(6) Only for DHI

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

Solenoid | External supply Power ) Colour of .
valve nominal voltage V(c::,t:ge chggcﬁgr consumption Code ost'_|p|are coll coil label CodDeH%‘ SSSEPCO”
type +10% (1) (3) DHI '

12DC 12DC 666 33 W COU-12DC green COE-12DC
DC 24 DC 24DC o (DHI) COU-24DC red COE-24DC
110 DC 110 DC 667 30W COU-110DC black COE-110DC
DHI 220 DC 220 DC (DHEP) COU-220DC black COE-220DC
DHE
DHEP 110/5/0 AC éz) 110;50/6% A(\(‘3 666 6(58 X@ COI-110/50/60AC yellow 085-1 10/5/0/60éC
115/60 AC '| 115/60 AC (5 - - E-115/60A!
AC | 120/60 AC | 120/60 AC (6) or 58 VA COI-120/60AC white -
230/50 AC (2) 230/50/60 AC 667 (DHEP) COI-230/50/60AC light blue COE-230/50/60AC
230/60 AC | 230/60 AC (4) COI-230/60AC silver COE-230/60AC
12DC 12DC CAE-12DC
14 DC 14 DC CAE-14DC
24 DC 24DC CAE-24DC -
28 DC 28 DC bW CAE-28DC
110 DC 110 DC 666 CAE-110DC
DKE 220 DC 220 DC 6%r7 CAE-220DC
DKEP | 110/50/60 AC (2) | 110/50/60 AC 100 VA (7 CAE-110/50/60AC
230/50/60 AC (2) | 230/50/60 AC ) CAE-120/60AC
115/60 AC 115/60 AC 130 VA (7) CAE-230/50/60AC .
230/60 AC 230/60 AC CAE-230/60AC
110/50/60 AC 110 DC 569 6 W CAE-110DC
230/50/60 AC 220DC CAE-220DC




| 9| Q/Ap DIAGRAMS based on mineral oil ISO VG 46 at 50 °C

Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

10

size 16
2
1
-~
60 120 180 240 300
Flow [I/min]
size 40
2
1
g
400 800 1200 1600 200!
Flow [I/min]
size 80
2
1
/
1200 2400 3600 4800 6000
Flow [I/min]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

10

size 25
2
1
120 240 360 480 600
Flow [I/min]
size 50
2

A
A

600 1200 1800 2400 3000

Flow [I/min]

size 100

/1

/
A

2000 4000 6000 8000 10000
Flow [I/min]

HO30

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

10

10

size 32

2
1
//
200 400 600 800 1000
Flow [I/min]
size 63
2
1
//
800 1600 2400 3200 4000

Flow [I/min]

1 = poppet type 32 and 33
2 = poppet type 42 and 43
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COVER DIMENSIONS [mm] - for mounting interface and cavity dimensions see tech. table P006

Only for LIDBH

Size 16 + 63

Drawing of size 50
dotted line: example of double solenoid version

50

Size 80 and 100
dotted line: example of AC solenoid verison

100

Only for LIDBH

<l z1

Notes referred to the below table:
(1) LIDEW1*, LIDBH*A: solenoid at side of port Y of cover;

LIDEW2*, LIDBH*C: solenoid at side of port X of cover;
T A 8] C i | © Lioewiobenl | [max| 0| K Fo | S| sean | Fopgio | gl | fess
16 | 70 | 65 | 29 |83,5|70,5| 4 | 3 |905 |130,5| 40 | 125 | - - : - | 40R-108 | Nr. 4 M8x45 35 26+3
25 | 85 | 85 |425/69,5(695 6 | 5 |905 |130,5| 40 [125] - - _ - | 40R-108 | Nr. 4 M12x45 125 3+34
32 | 100|100 | 50 |62,5/425| 6 | 5 |100,5|140,5| 50 | 135 | - - - - |4 OR-2043| Nr. 4 M16x55 300 35+4
40 | 125|125|62,5|49,5/49,5| 6 | 5 |110,5]1505| 60 | 145 |35 | - | G1/4 - |4 OR-3043| Nr. 4 M20x70 600 64+69
50 | 140|140 | 70 | 42 | 42| 4 | 6 [120,5/160,5| 70 | 155 |35 | 35 | G1/4 | G 1/4 |4 OR-3043| Nr. 4 M20x80 600 95+10
63 |180|180| 90 | 22 | 22| 4 | 6 [130,5|170,5| 80 | 165 |35 | 35 | G3/8 | G3/8 |4 OR-3050| Nr. 4 M30x90 2100 17,3177
80 |@250 - |125| - - 6 | 8 |152,5(202,5| 80 | 187 |35 |35 | G3/8 | G3/8 |40R-4075| Nr. 8 M24x90 1000 211277
100 |@300| - |150| - | - | 8 | 10|1825|2225[100|217 |35 |35 | G1/2 | G1/2 |4 OR-4093| Nr. 8 M30x120 2100 53+54

Overall dimensions refer to the pilot valves with connectors type 666
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(-t HA

On-off active cartridges type LIDAS, 2-way

directional control

Cce

(1) = main poppet
(2) = cartridge sleeve
(3) = solenoid pilot valve (LIDASH-*)

(@) = spring

LIDASH-3231-EX

1] MODEL CoDE

Table HO50-9/E

LIDAS are 2-way ISO cartridge valves
with active pilot control, normally used
to shut-off the hydraulic line.

The particular poppet sealing grants
leak-free characteristics.

The poppet () is hydraulically
operated in both directions, ensuring in
this way higher reliability and faster
response time respect to the
conventional spring operated cartridge
valves.

The spring @ ensures the valve
closing in absence of pressure in the
system.

They are available in different
executions:

LIDAS: without pilot solenoid valve
LIDASH: with on-off pilot solenoid valve

Sizes:16 to 50 ISO 7368
Max flow up to 2100 I/min with Ap = 5 bar
Max pressure: up to 420 bar

| LIDAS ' H 40| (43| |3 |-|E| [ x| |24apC| | *| *
Seals material:
) . - =NBR
S Seres | PE - Fiy
number BT = HNBR
Only for LIDASH
Pilot solenoid valve Voltage code, see section [6]
- = without pilot solenoid valve
H = with pilot solenoid valve Only for LIDASH
X = without connector
See section [ for available connectors, to be ordered
. separately
Size:16 25 32 40 50 -00 = solenoid valve without coils (for I)
-00-AC = AC solenoid valve without coils (for E and EP)
Poppet type: see section -00-DC = DC solenoid valve without coils (for E and EP)

31,33
43 (with dumping nose)

3 = spring cracking pressure 3 bar

Only for LIDASH - Pilot solenoid valve:
I = DHI, Pmax 350 bar

E = DHE, Pmax 350 bar

EP= DHEP, Pmax 420 bar

Note: for certified safety version conforming to 2006/42/EC, with inductive position switch (option /FV) see table EY120

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

Hydraulic symbols

LIDASH

Cartridge areas

Aa = main flow (side A)
As = main flow (side B) | Ap
Aap = piloting area (close)
Asp = piloting area (open)

Thanks to the areas ratio AAP/(AA+AB), the valve
closing is always ensured with a piloting pressure
(X port) equal to the line pressure (A or B line).

As

HO50
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E MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUIDS

Assembly position / location

Any position

Subplate surface finishing

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

MTTFd valves according to EN ISO 13849

LIDAS = 150 years LIDASH = 75 years

Compliance

CE to Low Voltage Directive 2014/35/EU

RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

Flow direction

B — A (preferred) or A— B

Piloting LIDAS |Pressure to X = close Pressure to Y = open
LIDASH |De-energized = close Energized = open
Operating LIDAS Ports A, B, X, Z1, Z2,Y: 420 bar
pressure Pilot valve | Ports A, B, X, Z1, Z2: 350 bar Port Y: 120 bar
LIDASH Pilot valve E |Ports A, B, X, Z1, Z2: 350 bar Port Y: 210 bar for DC version; 160 bar for AC version
Pilot valve EP |Ports A, B, X, Z1, Z2: 420 bar Port Y: 210 bar for DC version; 160 bar for AC version
Size 16 25 32 40 50
Maximum flow Poppet 31 240 450 700 1400 2100
at Ap = 5 bar [I/min] Poppet 33 220 400 600 1300 2000
Poppet 43 200 360 550 1100 1800
Poppet characteristics Poppet type 31 33,43 31 33,43 31 33,43 31 33,43 31 33,43
Aa [cm?] 2,27 1,43 4,91 3,46 8,04 5,30 12,56 8,04 19,63 13,85
AB (% of Aa) 0 58,6 0 417 0 51,5 0 56,3 0 41,7
ABP (% of Aa) 67,5 107,0 63,8 90,5 56,3 85,2 56,3 87,9 69 97,8
AAP (% of Aa) 167,5 265,6 163,8 232,2 156,3 236,7 156,3 2441 169 239,2
Aa/ (Aa + AB) poppet ratio 1 for poppet 31 0,6  for poppet 33, 43
Aap / (Aa + AB) piloting ratio 1,6 for poppet 31 1,6  for poppet 33, 43

3.1 Coils characteristics (only for LIDASH)

Insulation class

Pilot valve E, EP: : H (180°C) for DC coils
Pilot valve I: H (180°C) for DC or AC 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, 669 correct|

ly assembled)

Relative duty factor

100%

Supply voltage and frequency

See electric feature [6]

Supply voltage tolerance

+10%

Certification

cURus North American Standard

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 + +80°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

Max fluid contamination level

1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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 ELECTRIC CONNECTORS ACCORDING TO DIN 43650 - the connectors must be ordered separately

Code of E .
unction
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).

For other available connectors, see tab. K500




@ ELECTRIC FEATURES - coils for pilot solenoid valves

Power :
+ 10% code connector DHE Colour of coil label
DHI DHEP DHI DHI DHE, DHEP
6 DC 6 DC (4) COuU-6DC brown -
12DC 12DC COU-12DC green COE-12DC
14DC 14 DC COU-14DC brown COE-14DC
24 DC 24 DC COU-24DC red COE-24DC
28 DC 28 DC 33W | 30W 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 COU-125DC blue COE-125DC
220 DC 220 DC 6§r6 COU-220DC black COE-220DC
oy | 2AR0AC 24/50/60AC | 67 COI-24/50/60AC (1) pink -
ohE 24/60 AC (4) »
DHEP 48/50 AC 48/50/60 AC 60 VA COL48/50/60AC (1) white ]
48/60 AC (4)
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 60VA | 58VA |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
110/50 AC 110RC COU-110RC gold COE-110RC
120/60 AC
230/50 AG 669 33W | 30W
230RC COU-230RC blue COE-230RC
230/60 AC

(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 (-1) and 58 VA (-E, -EP)

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

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

size 16
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Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

10

(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.

(4) Only for pilot valve DHI

(5) Only for pilot valve DHE, DHEP
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HO50

size 32

0 43 33 31
5
2 8
o /
<
g 6
o
o
3
2 4
(o)
s
22
©
>
0 200 400 600 800 1000
Flow rate [I/min]
31 = poppet type 31
33 = poppet type 33
43 = poppet type 43
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INSTALLATION DIMENSIONS [mm]

LIDAS
o e e O L
16 65 85 64 N°§5MN8;80 28
25 85 102 75 ch‘z“é'ﬁnxq95 57
32 100 104 70 N°§1Ol\éﬁ’\‘6r>;90 73
40 125 111 39 Nogo'\gi?;m 14,5
50 140 135 49 Nog‘o“giofo 120

AXA
il

LIDASH
Size vPe::Ste A B C m(%x m(%x Fa::g‘:?z?ghs V\éi‘gg)ht
o ottt roes] w0 | oo [T 1] i |
o Lol o | | 7 ai e e
s ot | | o [ e e
o o s | s | 0 |2 [ o es
pxa PR Py P P LR M T

Note: for mounting interface and cavity dimensions, see tech. table PO06
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ISO cartridge valves type LIM*, LIRA, LIC*

Pressure controls: relief, reducing, compensator - Pmax 420 bar

!

-

]

[

i

O

LIMHA-3/***-E

@ Functional cover

@ Poppet
® Sleeve

@ Spring

(® Pressure relief pilot valve
® Solenoid pilot valve

m MODEL CODE OF FUNCTIONAL COVERS - for model code of slip-in cartridge, see section [5]

1

| LI MHA

Cover according to
ISO 7368

Function:

MM = pressure relief control with
manual setting;

MHA = pressure relief control with
solenoid valve for venting.
Unloading when solenoid is
deenergized;

MHC = pressure relief control with
solenoid valve for venting.
Unloading when solenoid is
energized,;

RA = pressure reducing control
with manual setting.

Open in resting position;

C = pressure compensator to be
coupled with flow control
valves;

CM = pressure compensator with
mechanical max pressure
regulation to be coupled
with flow control valves.

Size:1=16;, 2=25; 3=232;
5=50; 6=63;, 8=80
LIRA is available only in size 16, 25, 32, 40

4 = 40;

Pressure range:
50 = 6 = 50 bar;
100 = 8 + 100 bar;
210 = 10 + 210 bar;

350 = 15 + 350 bar;
420 = 25 + 420 bar (1)

/(210 /|V] -

]

X

24DC

Table HO10-21/E

Pressure control valves in ISO
cartridge design specific for relief,
reducing or compensator functions

They are made by a functional cover @)
and a 2-way SC LI slip-in cartridge.

Depending to the type of control, the
cover is equipped with a pilot relief
valve (® for the max pressure
regulation and a solenoid valve (® for
venting.

The SC LI slip-in cartridge is available
with different poppet shape to optimize
the pressure control, see section []

It is made by a poppet @ sliding into a
sleeve (® and kept in normally closed
position by the spring @ available with
different cracking pressure values.

Size: 16 to 80 ISO 7368
Max flow up to 4900 I/min at Ap = 5 bar
Max pressure: up to 420 bar

*% / F**

]

Optional different setting
of calibrated plugs in the
pilot channels,

see section [3], [@

Seals material:

- =NBR
PE = FKM
BT =HNBR

Series number

Voltage code only for LIMHA and LIMHC, see section [

Only for LIMHA and LIMHC

X

= without connector

00 = solenoid valve without coils (for -I)

00-AC = AC solenoid valve without coils (for E and EP)
00-DC = DC solenoid valve without coils (for E and EP)
See tech. table K500 for available connectors, to be

ordered separately

Pilot solenoid valve only for LIMHA and LIMHC:

E-=

DHI, Pmax 350 bar
DHE, Pmax 350 bar

EP = DHEP, Pmax 420 bar (1)

Options: see section [3]

(1) Pressure range 420 bar not available for LIMH*-l and LIMH*-E; LIMH*-EP is available only for pressure range 420 bar

HO10
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| 2| HYDRAULIC SYMBOLS

[
|
|
[
'{A T! '{P TT ‘F** arT- 1‘ A% 1P
[ T S I | i Lo
I S e (" S S
P ! Al LT -

3 1A 18 (P LT ] I Al P
N P T 4= S s W
| | | Tt r—+ | | | c HOr--+ r -+

| | m}} I}VV
(P Qr I Q‘b OF ) (P Qr 1 N (P OF ©
X g{ Y x gx Y X §* Y x| §* Y
} B } B } B } B
| | | |
| Qp— Lo — | Qp— Lo —
A LIMM, LICM A" LIMM, LICM A LIMHA, LIMHC A" LIMHA, LIMHC
size 16...32 size 40...80 size 16...32 size 40...80
TA TB TP L
T | T - |
[ T I el EO
o LX — 4
} [ Q i

~s \Al! ;P lT Pm
PP - | JER
e Mo bdF o
D Or > | G Or O o 0
X g Y “E 2 z,

} B I B B
[ -
A LIRA A LIRA A LiC
size 16...32 size 40 size 16...25 size 32...80

3] oPTIONS

Only for LIMM (size 16...32):
/P = predisposed for ISO 4401 size 06 mounting surface

Handwheel for pressure control, only for LIMM, LIMH*, LIRA, LICM (see tech. table K150):
IV =regulating handwheel (available for all the sizes)

INF - regulating knob (available only for sizes 40...80)
/NS = manual override with safety locking (available only for sizes 40...80)
/WP = prolonged manual override protected by rubber cap for pilot solenoid valve

For all the models:

= = calibrated plugs different from standard one. The restrictors configuration (if different from the standard) must be indicated at the
end of the model code:

| LIMHA |- [ 1]/]210]- [IX] ] F 06

Size of the throttling hole in

Channel where the orifice tenths of millimeters:
has to be provided: 05=05mm 10=1 mm
X = channel X 06 =06mm 12=12mm
F = channel F 08=08mm 15=15mm
| 4| STANDARD ORIFICES CONFIGURATION
Cover - |- |z ooy | o o | o | 9 s | v |3 o | P © | @ o | @
! < = i x < = o B < = @ x < = hi ' = o ' = © ' = «©
Port =2 |c |0 |loflz||j0ojo]l=z|lc|O0 |0zl 0]j0|=2|]OC0|o|l=2 |0 |l0]|l=]90]|Q
-} — — - - - - — — — — — - - - — — -} — — - - - - —
M4 | M4 | M4 M4 | M4 | Ma| - | M6 | M| Me|Me|Ms|Me| Me| Ms|Me| M6 | M| Me| Me | Ms| M| M| Ms
X 10A | 08A | 08A 10A | 08A | 08A | - | 10A | 08A | 12A | 10A | 10A | 12A| 10A | 10A | 10A | 10A | 10A | 10A | 10A | 10A | 10A | 10A | 10A
. M4 | M4 | M4 | M4 | M4 | M4 | M4 | M4 | M6 | M6 | M6 | Me | M6 | M6 | M | M6 | M6 | Ms | M6 | Me | M6 | M6 | M8 | M8 | M8
12F | 12A | 05F | 05F | 12F | 12A | 05F | 05F | 12F | 12A | 12F | 05F | 12F | 08A | 12F | 12F | 12F | 12F | 12F | 12F | 12F | 12F | 12F | 12F | 12F

M4 + M8 = screw size; 10A + 12F = calibrated orifice diameter in tenths of mm; A = short calibrated hole, F = long calibrated hole




E MODEL CODE OF SLIP-IN CARTRIDGES

SC LI
Cartridge according to ISO 7368

16 |

Seals material:

w2

-  =NBR
Size, the same of relevant cover: Series PE =FKM
16 =16, 32=32 50 =50, 80=280 number BT =HNBR
25 = 25; 40 = 40; 63 = 63;
Spring cracking pressure:
Type of poppet 1 =0,3 bar for poppet 35;
31 = (sizes 16...80) = for LIMM, LIMH*, LIC, LICM 2 = 1,2 bar for poppet 31, 34, 35;
34 = (size 16) = for LIMM, LIMH* 3 = 3 bar for poppet 31, 34, 35;
35 = (sizes 16...50) = for LIMM, LIMH* 4 = 4 bar for poppet 37;
36 = (sizes 16...80) = for LIC, LICM 6 = 6 bar for poppet 31, 34, 35, 36;
37 = (sizes 16...40) = for LIRA 7 =7 bar for poppet 37 (not available for size 40);
|6 TYPE OF POPPET
Type of poppet 31 34 35 36 37
Operating pressure 420 bar
Nominal flow Size 16 180 180 180 180 140
at Ap 5bar 25 370 - 370 370 250
(I/min) 32 630 - 630 630 500
see 40 1100 - 1100 1100 750
diagrams Q/Ap 50 1900 - 1900 1900 -
at section 63 3100 B B 3100 ,
80 4900 - - 4900 -
Ap Ap AP AP
Functional sketch B B B B
(Hydraulic symbol)
A A A A
L}
Typical section
Area ratio A: Ap 1:1 1:1 1:1,1 1:1 1:1

MAIN CHARACTERISTICS SEALS AND HYDRAULIC FLUIDS

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

Compliance

CE to Low Voltage Directive 2014/35/EU
RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Functional all models except LIMH* Ports A, B, X: 420 bar;

cover LIMH*-I Ports A, B, X: 350 bar; Port T 120 bar

operating LIMH*-E | Ports A, B, X: 350 bar; Port T 210 bar for DC version; 160 bar for AC version
pressure LIMH*-EP | Ports A, B, X: 420 bar; Port T 210 bar for DC version; 160 bar for AC version

7.1 Coils characteristics

Insulation class

Pilot valve E, EP: H (180°C) for DC coils
Pilot valve I: H (180°C) for DC or 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

F (155°C) for AC coils

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 [9]
Supply voltage tolerance + 10%

Certification

cURus North American Standard

ON-OFF VALVES 737
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FLOW /Ap DIAGRAMS based on mineral oil ISO VG 46 at 50 °C

size 16 size 25 size 32
8 8 8
2 2 2
- = B 1
A ! g 6 LI
m m [an]
1
1 i) i
© ® e
3 4 7 4 a2 4
Q Q Q
s 5 s
c c c
8 2 g 7 5
5 5 / 5 /
0 60 120 180 240 0 100 200 300 400 0 200 400 600 800
Flow [I/min] Flow [I/min] Flow [I/min]
size 40 size 50, 63, 80
8 8 ] 1 = poppet type 31, 34, 35, 36
2 size 80 2 = poppet type 37
= 3 1 .
2 6 1 = 6 size 50 1 Note: i
af 1 size 63 poppet type 34 only for size 16
< < poppet type 37 for size 16 to 50
g 4 > 4
Q Q
s T
a5 / 5
0 300 600 900 1200 0 1500 3000 4500 6000
Flow [I/min] Flow [I/min]
E ELECTRIC FEATURES
Solenoid External supply Power Code of Colour of Code of
X Voltage Type of . . ; )
valve nominal voltage code connector consumption spare coll coil label spare coll
type +10% (1) (3) DHI DHI DHE, DHEP
12DC 12DC 666 33W COU-12DC green COE-12DC
DC 24 DC 24DC or (DHI) COU-24DC red COE-24DC
110 DC 110 DC 667 30 W COU-110DC black COE-110DC
DHI 220 DC 220 DC (DHE, DHEP) COU-220DC black COE-220DC
DHE
DHEP 110/50 AC (2) | 110/50/60 AC 60 VA COI-110/50/60AC yellow COE-110/50/60AC
115/60 AC | 115/60 AC (5) 666 (DHI) - - COE-115/60AC
AC 120/60 AC | 120/60 AC (6) or 58 VA COI-120/60AC white -
230/50 AC (2) | 230/50/60 AC 667 (DHE, DHEP) |COI-230/50/60AC| light blue  |COE-230/50/60AC
230/60 AC 230/60 AC (4) COI-230/60AC silver COE-230/60AC

For other supply voltages available on request see technical tables EO10, E015, TE030.
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 (DHI)
Average values based on tests performed at nominal hydraulic condition and ambient/coil temperature of 20°C.
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.
Only for DHE, DHEP
Only for DHI




COVER DIMENSIONS [mm] - for mounting interface and cavity dimensions see tech. table P006

Port Fastening|Tightening| pass
Covers A B C D F G Pp-Dr Seals  |' e @) ??’{‘%J]e Kl
LIMM-1 N 4
LIRA-1 65 | 40 1075 | 4 3 20R108 | e 35 1,7
LICM-1 X
LIMM-2 Nr 4
g LIRA-2 85 | 40 - 1275 6 5 20R108 | |15 4o 125 2,2
LIcM-2 X
LIMM-3 Nr 4
bp LIRA-3 100 | 50 - 1425 6 5 20R2043| Y6 ee 300 35
LICM-3
LIMM-4 Nr. 4
ss |« Hgm‘ 125 | 60 | 122 | 195 | 6 5 |G1/4|20R3043| o 20 600 8,9
i . LIMM-5 Nr. 4
LIMM (s_lze 16...32) LIMM (size 40...80) LiCMS 140 | 70 | 132 | 2025 | 4 6 |G1/4|20R3043| \1oi a0 600 124
LIRA (size 16...32) .
LICM (size 16...32) LIRA (size 40)
; LIMM-6 Nr. 4
LICM (size 40...80) LICM-6 180 | 80 | 142 | 2225 | 4 6 |G38|20R3050| \1a0.00 | 2100 21,6
LIMM-8 Nr. 8
Licms | @250 | 80 | 172 | 2575 | 6 8 |G3B8|20R4075| \ohon | 1000 | 305
E ing|Tightenin
Port | Port Fastening| " 9| Mass
F'ic, Covers | A|B|C|D|E|F|G|K|J |p 77, Seals (750 ?’(‘%J]e (Kol
| . o] ~ ~ Nr. 4
orf| 4] o Lic-1 65 | 65 | 40 43 35|G1/4 20R108 | e 35 14
Pp[] o mAé K o8 X Y
{Ix Y wy @ Lic-2 85|85/40| - | - | 6|5]|-|35/G1/4| - |20R108 M’\WIEA 125 18
x45
J T il
i °G J
22 4 Lic-3 100{100| 50 |20 |66 | 6 | 5 | - |35|G1/4| - |40R2043 th‘%ngv 300 23
R Q—O
. Nr. 4
} ® o ﬂ LiC-4 125125/ 60 |20 (66| 6 | 5 | - |35|G1/4| - |40R3043| oo =0 600 6,2
| W o
| 9
© | 9 ® @ Lic-5 140140/ 70 |20 |66 | 4 | 6 |35|35|G 1/4|G 1/4|40R 3043 (N 4 600 93
, N 1A 7\ | M20x80 ’
W N\ N
Wz .4
A o LIC-6 180|180/ 80 [20 |66 | 4 | 6 |35|35(G3/8|G3/8l4OR3080| \1onon | 2100 | 17,1
LIC (size 16 + 25 LIC (size 32...80 ¥ Y R R Nr. 8
( ) ( ) Lce |2 - |80|30]73| 6|8 35|G3/8 40R4075| (i S0 | 1000 | 27
AlBlc| bl E| F | G |Pot| Seals |Fastening/Tightening| \iass
Covers max | max Pp-Dr bolts (2) ??,{,%E]e IKgl
LIMHA-1 Nr. 4
LiMHG1 |65(1)| 40 | 875 |1235(1245 4 | 3 20R108 | s 35 3
LIMHA-2 Nr. 4
LIMHC2 | 8 | 40 | 875 |1235(1345| 6 | 5 - | 20R108 | 15 e 125 33
LIMHA-3 Nr. 4
LIMHGS | 100 | 50 [1305|1585(1425| 6 | 5 - |20R2043| | ik e 300 5
o
Y LIMHA-4 Nr. 4
. LIMHC4 | 125 | 60 |15051835| 195 | 6 | 5 |G1/4|20R3043| o0 o0 600 9,2
K LIMHA-5 Nr. 4
LIMHC.5 | 140 | 70 |16051935|2025| 4 | 6 |G1/4|20R3043| \ oo o0 600 13,2
LIMHA-6 Nr. 4
. . LIMHC.e | 180 | 80 [1705|2035|2225| 4 | 6 |G3/8|20R3050| \pc o | 2100 | 225
LIMH* (size 16...32) LIMH* (size 40...80)
LIMHA-8 Nr. 8
LIMHC.g |@250| 80 [2005|2335|2575| 6 | 8 |G3/8|20R4075| \\i o | 1000 | 313
(1) Cover is not squared: 65x80
(2) Hexagon socket head screw according to DIN 912 class 12.9
Overall dimensions refer to the pilot valves with connectors type 666
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ISO cartridge valves type LIDD

Flow control

Table H020-15/E

LIDD are flow control valves not com-
pensated, in ISO cartridge design,
made by a functional “cover” @) and a
2-way SC LI slip-in cartridge.

Covers are provided with regulating
screw to adjust the cartridge opening.

The cartridge is made by poppet @
sliding into a sleeve @. The position of
the spool or poppet and then the
controlled flow, is manually set on the
regulating screw of the cover; the
cracking pressure value depends on
poppet spring.

Size: 16 to 63 ISO 7368
Max flow up to 4000 I/min at Ap 5 bar

(» Functional cover Max pressure: LIDD 420 bar
(2 Poppet
(3 Sleeve LIDD-2
(@ Spring
E MODEL CODE FOR COVERS - for model code of slip-in cartridge/spool, see section [3],
| LI DD - 1 / * * I*
Cover according Seals material:
to ISO 7368 - =NBR
PE = FKM
BT = HNBR

Flow control valve:
DD =normally closed with stroke limiter

Size for LIDD:

1=16 4 =40
2=25 5 =50
3 =32 6 = 63

Series number
LIDD = 50 all sizes (1)

Options: see section [6]

(1): New series 50 of LIDD cover is highly recommended in combination with new high flow cartridges series 40
The use of old cartridges series 10, 11 and 31 may cause the impossibility to fully close the poppet

| 2| HYDRAULIC SYMBOLS

H020
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E MODEL CODE OF SLIP-IN CARTRIDGES - for LIDD

| sC LI

- 16 43 1 40 / *
Seals material:
Cartridge according to ISO 7368 - =NBR
PE = FKM
BT = HNBR
Size, the same of relevant cover:

16 25 32 40

63

Type of poppet

32, 33 (size 16 to 100) = without damping nose
42 (size 16 to 80) = as 32 but with damping nose
43 (size 16 to 100) = as 33 but with damping nose

Series number (1)
40 = all sizes

Spring cracking pressure:

1 = 0,3 bar for poppet 32, 42
1 = 0,6 bar for poppet 33, 43

2 = 1,5 bar for poppet 32, 42
3 = 3 bar for all poppets
6 = 5,5 bar for all poppets

(1) New series 40 is mechanically interchangeable with standard flow series 31, 11 and 10 - cavity according to ISO 7368
New series 50 of LIDD cover is highly recommended in combination with new cartridges series 40
The use of old cartridges series 10, 11 and 31 may cause the impossibility to fully close the poppet

| 4] TYPE OF POPPET

Type of poppet 32 33 42 43
Al A | |
Functional sketch g [] F ? N ; M AP ? ] A
(Hydraulic symbol) 15 B B | B
A A AN Av
Operating pressure 420 bar max
. Size 16 270 270 240 240
Nominal flow
25 550 550 500 500
at Ap 5bar
(I/min) 32 1000 1000 800 800
see 40 1700 1700 1400 1400
diagrams Q/Ap 50 2500 2500 2200 2200
at section 63 4000 4000 3300 3300
Typical section
Area ratio A:Ap 1:1,1 1:15 1:1,1 1:1,5
Cracki Spring 1 0,3 bar 0,6 bar 0,3 bar 0,6 bar
rr:gmljr:g 2 1,5 bar - 1,5 bar -
P 3 3 bar 2,5 bar 3 bar 2,5 bar
A—B
6 6 bar 6 bar 6 bar 6 bar
Cracki Spring 1 3 bar 0,9 bar 3 bar 0,9 bar
rr:gst:r:g 2 12,8 bar - 12,8 bar )
E_) . 3 32,5 bar 3,8 bar 32,5 bar 3,8 bar
6 59,4 bar 9 bar 59,4 bar 9 bar

E MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUID

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

Compliance

RoHS Directive 2011/65/EU as last update by 2015/65/EU
REACH Regulation (EC) n°1907/2006

Seals, recommended fluid temperature

NBR seals (standard) = -20°C + +80°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

Max fluid contamination level

1ISO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog

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

AtoBorBto A

Functional cover operating pressure

ports X, Y: 420 bar




|6 OPTIONS

[E = with external attachments X and underneath port X supplied plugged;

*** = Calibrated plugs different from standard ones. LIDD covers in standard executions are not equipped with restrictors in the pilot channels.
When ordering covers equipped with restrictors, it must be indicated at the end of the model code:

LIDD

1 | E X 06

Size of the throttling hole
in tenths of millimeters:

Channel where the restrictor 05=05mm 10=1 mm
has to be provided: 06=06mm 12=12mm
X = channel X 08=08mm 15=15mm
Q/AP DIAGRAMS - based on mineral oil ISO VG 46 at 50°C
SC LI slip-in cartridges, poppet type 32, 33, 42, 43
1 = poppet type 32 and 33
2 = poppet type 42 and 43
size 16 size 25 size 32
10 10 10
L 2 £ 2 £ 2
5 1 g 1 =
S 6 S 6 S
o © o)
o o / o 1
2 2 2
g 4 g 4 / ﬁ 4
G a a
% 2 2 7 22 /
® ®
> > >
0 60 120 180 240 300 0 120 240 360 480 600 0 200 400 600 800 1000
Flow [I/min] Flow [I/min] Flow [I/min]
size 40 size 50 size 63
2
10 10 10
~ / e 2 =
s 8 3 8 S 8 2
B 15 s
g ¢ g 6 g 6
5 ° ° 1
Y o 2
2 A @ 4 2 4
Q Q [oX
) 23 29
[ [ ©
> >
% g = //
0 400 800 1200 1600 200! 0 600 1200 1800 2400 3000 0 800 1600 2400 3200 4000
Flow [I/min] Flow [l/min] Flow [I/min]
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LIDD COVER DIMENSIONS [mm] - for mounting interface and cavity dimensions, see tech. table P006

H
E X
= [}

[e1 &
B0s &
[as] ° J_LL}PP
X o= ¥
G T
w
| pA 35
I

LIDD (dim. 16...40)

Dmax

D Port Fastening| T'ghtening| vass
Covers| A B C max H Pp Seals bolts (1) ?&%J]e [Kg]
Nr. 4
LIDD-1 65 40 52 104 38 | G1/4| 20R 108 M8x45 35 2
Nr. 4
LIDD-2 85 40 52 104 38 | G1/4| 20R 108 M12x45 125 24
Nr. 4
LIDD-3 | 100 | 50 | 75 | 156 50 | G1/4|20R2043| )10 io 300 28
Nr. 4
LIDD-4 125 | 60 85 166 50 | G1/4|2OR 3043 M20x70 600 6,7
LIDD-5 140 70 140 - G1/4|2 OR 3043 Nr. 4 600 98
M20x80 ’
Nr. 4
LIDD-6 180 | 80 - 151 - G3/8| 2 OR 3050 M30x90 2100 175

7A

LIDD (size 50 =+ 63)

(1) Hexagon socket head screw according to DIN 912 class 12.9

01/20
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ISO cartridge valves type LID*
Check function, high flow, Pmax 420 bar

751

i

Tl

I

LIDR-3

(@ Functional cover @ Spring
(2 Poppet (8 Pilot operated check valve
(3@ Sleeve

Table HO40-10/E

Directional control valves in ISO cartridge
design, specific for check functions.
They are made by a functional cover )
and a 2-way SC LI slip-in cartridge.
Covers are available with different
check functions:

LIDA, normally closed

LIDO, normally open

LIDB, normally closed with shuttle
valve for pilot pressure selection

LIDR, normally closed with pilot
operated check valve

The SC LI slip-in cartridge is available
with different poppet shape to optimize
the check control, see section [é].

It is made by a poppet (@ sliding into a
sleeve (® and kept in normally closed
position (open position for type 62 and
63) by the spring @ available with
different cracking pressure values.

Size: 16 to 100 ISO 7368

Max flow up to 9000 I/min at Ap = 5 bar
Max pressure up to 420 bar

E MODEL CODE OF FUNCTIONAL COVERS - for model code of slip-in cartridge, see section [5],

| LI D| [ A |- 1 |/]*

*%

/ *% *

Cover according to
ISO 7368

D = directional function

Cover configuration see section [2]:

A = normally closed;

O = normally open;

B = with shuttle valve for pilot selection;

R = with hydraulically operated pilot check valve;

Size:

1=16; 4 = 40; 8 = 80 (only for LIDA)
2 = 25; 5 =50; 10 = 100 (only for LIDA)
3 =232 6 = 63 (not for LIDO)

Optional different setting of
calibrated plugs in the pilot
channels, see section [3], 4]

Seals material:

- =NBR
PE = FKM
BT = HNBR

Series number

LIDO is available only in sizes 16 to 50 Options: see section [3]

| 2| HYDRAULIC SYMBOLS (cover configuration)

8 B B
A A A A
LIDA LIDA LIDO LIDB LIDR
size 16...25 size 32...100 size 16...50 size 16...63 size 16...63
H040 ON-OFF VALVES 745



3| OPTIONS

For LIDA (sizes 16 and 25), for LIDO (all sizes) LIDB (sizes 40 + 63), LIDR (sizes 40 + 63):

IE = with external attachments Pp and underneath port X supplied plugged;
For LIDA, LIDB, LIDR:
IF

For all models:

= prearranged for coupling to an intermediate element with position detector for safety valves, see tab. EY120.

*** = Calibrated plugs different from standard ones reported in section [4]. The restrictors configuration (if different from the standard) it must be

indicated at the end of the model code:

LIDB

4 | [E] [

P

06

| 4| STANDARD ORIFICES CONFIGURATION

Channel where the restrictor

has to be provided:

P =channel X, port P Z1 = channel Z1

F =channel F

Z2 = channel Z2

Size of the throttling hole in tenths of millimiters:
05=05mm 10=1mm 17=17mm
06=06mm 12=12mm 20=2mm
08=08mm 15=1,5mm

Cover o
Tl T Tzl lYIY|Y||l2 T |I¥T|Y|T|IQ Q||| lC|® |
< |0 |||l |QO|la|lc|g |0 ||| |0 |l|lc|g |0 |||l | o|lc|<|<
o|la|lo|la|loc|a|o|oc|lca|la|lo|la|lo|a|laoa|lala|lca|loc|lc|laclo|lalaglo

Port - |J|J|J|TJ|||Td||d|o|lTd|T|o||Td|lo|o|o|Td|o|lo|o|o|3o
- - M4 - | M6 M6 - - | Me -
X v
- 10A - | 12A] - 15F - - | 15F | - - - - -
P - M6 - | M6 M6 - - | M6 M6 | - M6 | -
- - - | 1Al - - - | 12A 15A | - - - | 17A 20A 20A

72 - - - M4 - - - | M6 M6 | - - - | Me M6 | - - | M6 | -

100F| - - - |300F 300F| - - - |300F 300F | - - |800F| -

M4 = M6 = screw size

| 5| MODEL CODE OF SLIP-IN CARTRIDGES

10A = 300F = calibrated orifices diameters in tenths oh mm;

A = short calibrated hole, F

long calibrated hole

| SC LI -] 16 | 43 1 40 a .
Seals material:
Cartridge according to ISO 7368 -  =NBR
PE = FKM
Size, the same of relevant cover: BT = HNBR
16 25 32 40 50 63 80 100 )
Series number
Type of poppet (not for LIDO)
32, 33 (size 16 to 100) = without damping nose Spring cracking pressure: 2 = 1,5 bar for poppet 32, 42
42 (size 16 to 80) = as 32 but with damping nose 1 = 0,3 bar for poppet 32, 42 3 = 3 bar for all poppets
43 (size 16 to 100) = as 33 but with damping nose 1 = 0,6 bar for poppet 33, 43 6 = 5,5 bar for all poppets
| 6| TYPE OF POPPET
Type of poppet 32 33 42 43
- Ap A | A
Functional sketch g [] ; gl ; [] o g I
(Hydraulic symbol) | | g | 5 B
A A v N
Operating pressure 420 bar max
Nominal flow Size 16 270 270 240 240
at Ap 5bar 25 550 550 500 500
(I/min) 32 1000 1000 800 800
see 40 1700 1700 1400 1400
diagrams Q/Ap 50 2500 2500 2200 2200
at section 63 4000 4000 3300 3300
80 5500 5500 4000 4000
100 9000 9000 - 6300
Typical section
Area ratio A:Ap 1:1,1 1:15 1:1,1 1:1,5
Cracki Spring 1 0,3 bar 0,6 bar 0,3 bar 0,6 bar
prr:;:SLIJTS 2 1,5 bar - 1,5 bar -
3 3 bar 2,5 bar 3 bar 2,5 bar
A—B
6 6 bar 6 bar 6 bar 6 bar
Cracki Spring 1 3 bar 0,9 bar 3 bar 0,9 bar
:2@2&'?3 2 12.8 bar - 12,8 bar -
SN 3 32,5 bar 3,8 bar 32,5 bar 3,8 bar
6 59,4 bar 9 bar 59,4 bar 9 bar




MODEL CODE OF SLIP-IN CARTRIDGES type 52, 62, 63 for LIDA and LIDO

| SC LI - | 16 52 1 * F
Cartridge according to 1SO 7368 S_ea\sinﬁtggalz
. , PE = FKM
S|z1¢=é, the ;gme c;fzrelevigt covse(;. Series number BT = HNBR

Type of poppet: . .

52 = normally closed, only for LIDA; Spring cracking pressure:

62 = normally open without damping nose, only for LIDO; 1 = 0,3 bar for poppet 52; 3 = 3 bar for all poppets
63 = normally open with damping nose, only for LIDO 2 = 1,5 bar for poppet 52; 6 = 5,5 bar for all poppets

TYPICAL FUNCTIONS OF POPPETS

Type of poppet 52 62 63
Operating pressure 420 bar
Nominal flow Sjz¢ 16 160
A
32 600
see
diagrams Q/ap 40 1200
at section 50 1800
AP Ar
Functional sketch
(Hydraulic symbol) B B
A A

Typical
section
Area ratio .

AAp 1:11 1:11 1:11
Cracking ~ Spring 1 0,3 bar . ]
pressure 2 1,5 bar - R
A—B 3 3 bar - -
Q) 6 6 bar - -

(1) Depending on the spring cracking pressure and the area ratio of the poppet

E MAIN CHARACTERISTICS, SEALS AND HYDRAULIC FLUID

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 PO0O7
Compliance RoHS Directive 2011/65/EU as last update by 2015/65/EU

REACH Regulation (EC) n°1907/2006

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

NBR seals (standard) = -20°C + +80°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
Max fluid contamination level 1SO4406 class 20/18/15 NAS1638 class 9, see also filter section at KTF catalog
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]
Functional cover operating pressure Ports P, A, B, X, Z1, Z2: 420 bar

H040 ON-OFF VALVES



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

10.1 SC LI slip-in cartridges, poppet type 32, 33, 42, 43

Valve pressure drop Ap [bar] Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

10

10

size 16

=~

60 120 180 240 300

Flow [I/min]
size 40
2
1
%
400 800 1200 1600 200
Flow [I/min]
size 80
2
1
/
1200 2400 3600 4800 6000
Flow [lI/min]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

10

size 25

/

Z
—

120 240 360 480 600

Flow [I/min]

size 50

A
A

600 1200 1800 2400 3000
Flow [I/min]

size 100

il

/
]

2000 4000 6000 8000 10000
Flow [l/min]

Valve pressure drop Ap [bar]

Valve pressure drop Ap [bar]

size 32
10
8 2
6
1
4
2 /
/
0 200 400 600 800 1000
Flow [I/min]
size 63
10
8 2
6
1
4
2 /
/
0 800 1600 2400 3200 4000
Flow [I/min]

High flow - series 40

1 = poppet type 32 and 33
2 = poppet type 42 and 43



10.2 SC LI slip-in cartridges, poppet type 52, 62, 63

size 16 size 25 size 32
10 10 10
s / g g
o 8 =8 =8
[an] [an]
1 P P
< < <
26 o6 o6
2 S S
a 17} 173
8 4 8
o4 Q 4 G4
8 ] ]
c c c
o [0} 9}
o 2 5 2 5 2
[a} =) / =)
0 60 120 180 240 300 0 100 200 300 400 500 0 200 400 600 800 1000
Flow [I/min] Flow [I/min] Flow [I/min]
size 40 size 50
10 10
g % /
®
o ° 28
1 e
o 6 g6
=} ©
2 o
— )
g 4 2 4
© o
5 o
3?2 5’
o / >
0 300 600 900 1200 1500 0 600 1200 1800 2400 3000
Flow [I/min] Flow rate [I/min]
@ COVER DIMENSIONS [mm] - for mounting interface and cavity dimensions, see tech. table P006
LIDA
Covers Port | Port Fastening|T'ghtening ass
@ |A|B| C|D|E G| K| |poDr|ziz2| Seals ['poits (3) ?f,{ﬁn#]e [Kg]
E
LIDA1 | g5 (65| 40 | - 3| - |35/ G4 20R-108 Nr. 4 35 14
J LIDO-1 10R-108(2)| Ms8x45
LIDA2 | g5(g5| 40 | - 5| - 135/G1/4 20R-108 M';‘; is 125 18
LIDO-2 ' 10R-108 (2) 4X ’
U bras &)
Pp Ul Nr. 4
g LIDA-3  1100{100| 50 | 20|66 5| - | .|G14 4 OR-2043 23
i 1x Y LIDO-3 60(2) 35|G " 1oR20ia(0) MIBES | %00 :
ol 96 LDA4 | 60 | 20|66 N . | 40R3043 | N4
LIDO4 25125 oo 121 5 3% G 1/4 1 OR 3043 M2(%>)<7O 600 6.2
Nr. 4
! LIDA-5 | 140(140| 70 |20 | 66 6 |35|35|G1/4|G1/4| 4OR3043 93
Q| © e LiDo-5 110(2) B|85| G4 G Ry (o) M2DE0 | 800 | O
' ® @)
|
v 180(180| 80 |20 | 66 6 (35(35|G38|G3s y Nr. 4 17,1
! | ]-g o LIDA-6 / /8| 40RB050 | \1acug | 2100
@ @ ' 8 g 80 | 30|73 8 [35/35|G3B|G3/s Nr. 8 27
) A B B LIDA-8 |250| - 5|3 40R4075 | niaq | 1000
7 2l X @ | - | 150 | 30|73 10|35(35|G12|G 12 Nr. 8 54
A LIDA10 |50, 5|3 I /2| 40R-4093 | ya0r10g | 2100
LIDA (size 16 + 25) LIDA (size 32...100) . f .
LIDO (size 16...50) Note: for LIDA-80 and E;; g?wrl;lx_lfgroLﬁthh‘e external attachment Pp is located at Y port side of the cover;
LIDA-100 the cover (3) Hexagon socket head screw according to DIN 912 class 12.9
has round shape (4) M12x50 for LIDO-2;
(5) M16x60 for LIDO-3;
(6) M20x100 for LIDO-4;
(7) M20x110 for LIDO-5;
H040 ON-OFF VALVES 749



LIDB

66

LIDR (size 16...32)

LIDR (size 40...

the showed sketch

(2) Hexagon socket head screw according to DIN 912 class 12.9

66 ing Tightenin
Port | Port Fastening 9 Mass
Covers | A | B | C | F |G K |Ao | Fon, seals  [Fasiomi ‘ﬂ[)r?#]e o
o LDB1 | 70 |65 |40 | 4 | 3 | - | - |a0mi08| i 3 22
ans A
Nr. 4
— LIDB-2 85 (85 |40 | 6 5 - - - | 40R-108 | 1o s 125 2,6
| U
v Nr. 4
: Y - - R R %
LIDB-3 100 | 100 | 50 | 6 5 4 0R-2043| 11655 300 31
u} 86
Nr. 4
LIDB-4 125 1125 | 60 6 5 |35 - |G1/4| - |40R-3043 M20x70 600 7
Nr. 4
T % LIDB-5 140 | 140 | 70 | 4 6 |35 |35 |G1/4/G1/4]40R-3043| | 150.a0 600 10,1
| q LIDB-6 Nr. 4
T ~ ) 180 | 180 | 80 | 4 6 |35 |35 |G3/8|G3/8|40R-3050] 130,00 2100 179
(1) The position of external attachments Pp, Dr, Z1 and Z2 are inverted each others respect to
A e the showed sketch
(2) Hexagon socket head screw according to DIN 912 class 12.9
LIDB (size 16) LIDB (size 25...63)
LIDR
84
Port | Port Fastening[lightening Mass
84
777} q Covers | A|B| C |D|E|F|G|J|K|po 7%, Seals |oaos e o)
—————11 ¢ Nr. 4
Ell S| LIDR-1 70| 65| 40 41354 |3 -| - - - 4 OR-108 M8x45 35 25
L =4 Ul LIDR2 |85(85| 40 135/ - |6 |5 -] -] - - | 40R-108 M’j’éxiS 125 29
wl 9G LIDR-3 100{100| 50 6| -|6|5|-]|- - - 4 OR-2043 M,}l‘gxéS 300 34
Nr. 4
LIDR-4 1251125 60 -1 6|51(35 -|G1/4 - 4 OR-3043 M20x70 600 73
r Nr. 4
' LIDR-5 140|140 70 - | -]4|6(35|35/G1/4|G1/4|40R-3043 M20x80 600 104
| 9
' LIDR-6 180]180| 80 - | 4|6 |35(35/G3/8|G3/8|40R-3050 M’g‘é gO 2100 18,3
| ™ *
0 ‘ A ‘ E (1) The position of external attachments Pp, Dr, Z1 and Z2 are inverted each others respect to

01/20




Anmartbi (7273)495-231
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
ActpaxaHb (8512)99-46-04
BbapHayn (3852)73-04-60
benropop (4722)40-23-64
bnaroBeweHck (4162)22-76-07
BpAHCK (4832)59-03-52
BnaguBocTok (423)249-28-31
BnapgukaBkas (8672)28-90-48
Bnapumup (4922)49-43-18
Bonrorpap (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
ExkaTepuH6ypr (343)384-55-89

ViBaHOBO (4932)77-34-06 MarHutoropck (3519)55-03-13 PocroB-Ha-[loHy (863)308-18-15

MxeBcK (3412)26-03-58 MockBa (495)268-04-70 PasaHb (4912)46-61-64
UpKyTcK (395)279-98-46 MypmaHck (8152)59-64-93 Camapa (846)206-03-16
KasaHb (843)206-01-48 HabepexHblie YenHbl (8552)20-53-41 CapaHcK (8342)22-96-24
KanuHuHrpap (4012)72-03-81 HwkHuii HoBropop (831)429-08-12  CaHkr-lMetep6ypr (812)309-46-40
Kanyra (4842)92-23-67 HoBoKy3sHeuK (3843)20-46-81 CapatoB (845)249-38-78
KemepoBo (3842)65-04-62 Honabpbck (3496)41-32-12 CeBacTtononb (8692)22-31-93
Kupos (8332)68-02-04 HoBocnbupck (383)227-86-73 Cumdepononsb (3652)67-13-56
KonomHa (4966)23-41-49 Omck (3812)21-46-40 CmoneHckK (4812)29-41-54
Kocrpoma (4942)77-07-48 Open (4862)44-53-42 Coum (862)225-72-31
KpacHopgap (861 )203-40-90 OpeHb6ypr (3532)37-68-04 CraBpononb (8652)20-65-13
KpacHoApck (391)204-63-61 MeHsa (8412)22-31-16 CbIKTbIBKap (8212)25-95-17
Kypck (4712)77-13-04 MeTpo3aBopck (8142)55-98-37 Tam6oB (4752)50-40-97
KypraH (3522)50-90-47 Mcko. (8112)59-10-37 Cypryr (3462)77-98-35
JNinneuk (4742)52-20-81 Mepmb (342)205-81-47 TBepb (4822)63-31-35

Poccus (495)268-04-70 KasaxcraH (772)734-952-31 Kupruswnsa (996)312-96-26-47

www.atos.nt-rt.ru || aoy@nt-rt.ru

TonbarTn (8482)63-91-07
Tomck (3822)98-41-53

Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbAHOBCK (8422)24-23-59
YnaH-Yp3 (3012)59-97-51
Yoda (347)229-48-12
Xab6apoBck (4212)92-98-04
Ye6oKkcapbi (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosewy (8202)49-02-64
Ywmra (3022)38-34-83
AkyTck (4112)23-90-97
flpocnaBnb (4852)69-52-93
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