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Compact Hydraulics
HX1 - The modular manifold
system for mobile working
Pmax = 250 bar .
Qmax = 120 I/min machines
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| Introduction

HYDAC presents the modular manifold system for the working hydraulics in mobile
machines. The performance range is depending on the module 0-80(100) I/min. Itis
adjusted to the complex and flexible demands of the mobile hydraulics (e.g. municipal-,
agricultural- and construction machines).

The system is based on the existing valve technology of HYDAC. The special demands of
the mobile branch were incorporated: compact, enlargeable, weight-optimized and
service-friendly.

Machine development times at the producers of mobile working machines are shortened
more and more 1 as well as the times between project start and production start. Here the
manifold system is at optimal development tool: the machine producer defines a basic
machine (Standard), which may be enlarged with possible options. Exactly according to
this schematic a basic manifold system will be chosen and optional modules defined. A
short delivery time and the flexibility, which allows to integrate options in at easy way at
every time of the process, are securing a fast and successful project start.

Application competence and reaction promptness are the decisive competitive
advantages which are transferred by the system to the producers of working machines
and their hydraulics. By specific accommodation of the system customers demands will
be optimal fulfilled.
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| System building

Inlet module .

Main load modules [

/ Function modules.

Pre-selection modules

Bolting:
Type of screw:

Screw quality:
Torque:

Screw lengths:
Max. Width:

Annotation:

Internal hexagon, DIN 912

10.9

4p. M8 =18+ 2 Nm (for cylinder Function modules)
3 p. M10 =30 + 3 Nm (for all other modules)

157 20mm longer as the width of all modules together
M10 420 mm

M8 300 mm
All modules are screwed in the Inlet module. The cylinder function
modules are screwed in the pre-selection module.




DG (PG) | Nominal voltage / Interfaces

Spare parts

Nominal voltages: 12 and 24 Volt.
Stand-connections:

Deutsch-connector DN / (Proportional PN)
COIL 12DN-50-2345 3241892

COIL 24DN01-50-2345 3525252

COIL 12PN-5.0-50-2345 3490265

COIL 24PN-19.2-50-2345 3490243

DIN-connector DG / (Proportional PG)
COIL 12DG-50-2345 3274860
COIL 24DG-50-2345 3274861
COIL 12PG-5-50-2345 3274856
COIL 24PG-19.2-50-2345 3274857
Interfaces:
Hydraulic Ports: P, TAand TB = G1/4
LS
For sealing the modules: O-rings in countersinks, the last module is plugged
(VSTI).

Stand HX1-Interfaces:

1. LS Interface

Manual override:
by screw-driver
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At the On/Off Interface, pressure can be
at both ports on choice.

2. On/Off Interface
for cylinder functions

Single O-Rings O
O-Rings LS
12,42 x 1,78-NBR-80SH
(Part no. 609441) Sealkit set
O-Rings P/T consisting of
17,17 x 1,78 NBR-80SH 2x17,17
FPM Part no.-Nr. 3492039

4 NBR Part no.-Nr. 3576182




Projecting hints
General

Screw lengths:

Maximal Screw length for M10: 420mm

Maximal Schraubenlange for M8: 300mm

Attention: Abstufungen bei langeren Schrauben will be immer grober (20->50mm)

Relief of the LS-line:

In general the relief of the LS-line is realized either over one pressure compensator DWM with LS-relief (Type 01,
02 and 03) or over one corresponding orifice (diameter 0,47 0,5mm) between LS- and T-line.

If a LS-relief over the Inlet module is not possible (e.g. at E2P... at the 1.priority), the LS-relief should be done via
a check valve RVP06 with borehole in the cone. This relief has to be realized directly at the function with the
highest possible flow rate and highest possible switch-on time because of the reason that the LS-signal is not
falsified by a leakage.

In the system only one relief in the system makes sense, therefore one has to pay attention that the used LS-
pump has at own relief.

The LS-relief in the Inlet module of the system leads to permanent pressure loss. But this has the advantage that
in different system variations the relief is always realized.

Nozzle equipment at the Load-Sensing (LS)-tap:

The equipment of the LS-tap with orifice falsifies the LS-signal, especially at functions with high flow rate. This
may lead to that the single function is not running at highest speed because the inlet pressure compensator gets
a too low LS-pressure.

Technical specifications of the module:

The named values for operating pressure, flow rate and temperatures in the technical specifications are
consisting of the values for the deployed valves. Conditions: 100% ED, 115% of the nominal voltage and max.
Ambient temperature. If these conditions are not or only partly given, temperatures have to be enlarged.

Operation at deep temperatures:

Minimal stock temperature: -30/C

Operating temperature: at i 20AC

- attention should be paid to the viscosity at start. Danger of cavitation at highly viscous media. The listed
specification in viscosity has to be paid attention to and to be kept by corresponding media.

- New components have to be filled at higher temperatures to ensure a sufficient lubrication

- Measure for pumps, filters, cylinders, gears, etc. have to be adjusted with the producers.

Warming up instructions:

- warm-up system to minimal i 30AC, start engine

- adjust pumps to neutral position without flow

- use pumps for at least 10 min at idle speed

- afterward swivel pumps slowly or use in pressure-reduced mode (max.50 bar and 50% flow)

- act all system-functions some times without load

- continuous flow through all components to avoid temperature shocks

- maximal temperature difference between media and component max.20AC

- Hydro-motors between flush and leakage port cross sectional (pay attention to housing pressure)
- system if ready for use at temperatures over i 20AC

This sign is a iAf ast delivery
assures a delivery time of 14 days for
the corresponding module.




Projecting hints

Inlet modules:

Influence of the inlet pressure compensator and the individual pressure compensator on the flow:

The size of the used spring in the inlet pressure compensator is responsible for the whole flow in the complete
system. The spring hast to be always bigger than in the following individual pressure compensators. In countless
tests have shown, that the spring rate of the inlet pressure compensator has to be as strong (e.g. 8bar) that the
demanded flow at the biggest load is only overrided a little. By this measure the deltaP value of the
unpressurized flow is smaller i lower energy consumption.

The spring rate of the individual pressure compensator is designed accordingly to the inlet pressure
compensator. The spring pressure should be around 3bar smaller than inlet (necessary delta P). If the chosen
individual pressure compensator begins with the throttling of the oilflow to early i the chosen spring is too weak.

Function modules:

Position of the modules in the compete system:

The Module (Function module) with the highest flow have to be directly installed at the Inlet module. Smaller
loads follow. The smallest loads (e.g. cylinder functions) have to be mounted at the end. By doing this the best
supply is assured.

HX1 System with two priorities

Cylinder function modules




Example:

P1  MP1
(G1/2) (G1/4)

T
(G3/4)

MP2 P2
(GL/4) (G1/2)

Inlet modules
Model code

E1 BD 5/1807 DD 10/200-LVi 24DG

I
i
I
i
I
i
I
i
I
i
|
i
I
i
|
i
|

Ta(‘>

(G1/4) (G1/4)

Choicelist for pressure

compensators:
Name

DWM12130R
DWM121217...D
DWM12121Z...-B/H
DWM12121Z... MD

Name
El = Inlet module with single sided
possibility to flange-on right side
E2 = Inlet module with both sides
possibility to flange-on
Inlet valve @
ZD = *pressure compensator DWM standard
BD = *pressure compensator DWM-B (lockable by tool)
HD = *pressure compensator DWM-H (lockable by Hand)
RD = *pressure compensator DWR
DD = *pressure compensator DWM-D (integr. PR-Function)
P2 = module with 2 priorities
P3 = module with 3 priorities
PR = Pressure relief valve PR4E and circulation valve
SD = Needle valve DV or SD
RV = Check valve
WS = Solenoid poppet valve WS...
WK = Solenoid spool valve WK...

Pressure compensators choice

*In case fo using with pressure compensator afterwards circulation pr¢ssure
(= spring force) and PR pressure will be named, e.9.05/200 (s. choicejist)
= module without pressure compensator

O/0

2. pressure compensator (*s. Inlet valve) @

O/0

module with special functions (not in all manifolds)

= without pressure compensator (with plug Part no. .....)
*Incase of using with pressure compensator afterwards circulation pressure
and PR pressure will be named, e.9g.05/200 (s. choicelist)

0] = without

Fz = Filter in upstream line

LV = steering supply

WS = Solenoid poppet valve

DS = pressure switch or pressure sensor

DU = pressure circulation valve

ZA = additional port

UN = universal application (different pump types)

Coil assembly (on/off or prop. possible)

12DG =12 Volt DC current with DIN connector to EN 175301-803
24DG =24 Volt DC current with DIN connector to EN 175301-803
12PG =12 Volt proportional with DIN connector to EN 175301-803
24PG =24 Volt proportional with DIN connector to EN 175301-803




|Function modules
Model code

F S10 E- IDi ST-WE- 24DG

Name

F

Type of control

S
p

Nominal flow I/min

= Function module

= On/Off
= Proportional

10

Main spool valve parts (1D

= 10 I/min (up to70 I/min On/Off, up to 35 I/min Prop)

E = E - spool Parts-in-body

J =J - spool Parts-in-body

W =W - spool Parts-in-body

D = WKO08D Solenoid spool valve

ED = E - Spool Parts-in-body special - needle)
Function modules with J- or E
spool could perform in On/Off Upstream equipment* (2D
operation up to zu 70 I/min and O = without
in proportional operation up to BL = orifice
35 I/min . The factory-provided sSD = needle valve DV or SD
adjustment is done via at orifice SR = Flow regulator SRE only On/Off
before the direc_tior!al valve and IDO3 = Individual pressure compensatgr DWV08
/or over the spring in the .

- (03 = spring force)

pressure compensator. RV - Check valve

Load-side equipment (single)* @

@) = without

RP = Check valve RPDR

WS = Solenoid poppet valve WS...

Wk = Solenoid spool valve WK...

ID = Individual pressure compensator DWV08 (only Prop.)

SD = needle valve DV or SD

RV = Check valve Rv:..

ST = Flow divider ST...

SB = Counter balance valve SBVE... or RS...

DL = Accumulator charging valve DLHS...

AK = Anti-cavitation valve with integ. PR Function
(raise values for Max. pressure relief)

uv = Umschaltvalve EBS 6/2-WK10-01

PR = Pressure relief valve PR4E

HS = Hub-Senkmodule

*(Achtung: bei mehrfacher Equipment will be the jew.
single valves nacheinander genannt, bei doppelter
Equi pment eines valves wird

Additional information @

vor h

WE = 4WE Aufbauschieber

SS = floating position

CP = Stopfen (cavity plug), LH, DS, HD, MA ....
IS = Individualpressure compensator seitlich

er

Coil assembly (on/off or prop. possible)

12DG = 12 Volt DC current with DIN connector to EN 175301-803

= 24 Volt DC current with DIN connector to EN 175301-803
12PG = 12 Volt proportional with DIN connector to EN 175301-803
= 24 Volt proportional with DIN connector to EN 175301-803

24DG

24PG

s el



| Main load modules
Model code

Example
MA A H 17 PWKi RD15 - 24PG
Gl/4 G3/8
T T @ G - Name
i 1 H = Main load module
|
b . |
Number of Functional spools
| @ 1 = 1. main spool
2 = 2. main spool

(D1) -
optional

Proportional needle valve (1D
PWK =PWK12120W direct acting
PWP =PWK12120WP pilot operated

(In case of using 2 PWK, valves place a "2" before)

pressure compensator with circulation pressure @D
0] = without pressure compensator (with plug)

RD15 = pressure compensator DWR12130 with (15 bar)
RDO0O7 = pressure compensator DWR12130 with (7 bar)

(In case of using equipment with 2 pressure compensators, place a "2" befofe)

T
I
I
I
o___

Coil assembly (only prop. possible)
‘ 12PG =12 Volt proportional with DIN connector to EN 175301-803
TUTUT T TTr T T s o 24PG = 24 Volt proportional with DIN connector to EN 175301-803




Example
Al Bl
(G3/8) (G3/8)
,,,,,,,,,,, o
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Pre-selection modules
Model code

e

ame
W

= Pre-selection modules

Equipment
S = On/Off

P = Proportional

Nominal flow in I/min
40 =0 - 40 I/min only Prop. (0 - 80 I/min only On/Off)

Main Spool valve Equipment @

(0] = without Spool valve

E = E 1 Spool Parts-in-body

J =Ji Spool Parts-in-body

w =W 1 Spool Parts-in-body

D = WKO08D cartridge valve (only On/Off)

Upstream Equipment* @

(0] = without

BL = orifice only On/Off

SD = Needle valve SD or DV

SR = Flow regulator SRE...

ID = Individual pressure compensator DWV (only Prop.)

P - SS -24DG

Load-side Equipment (single)* @

(0] = without

RP = Check valve pilot-to-open RPDR...

WS = Solenoid poppet valve WS08W...

AK = Anti-cavitation valve with value (e.g. 50/150)

*(Attention: if multiple equipment used the corresponding valves

single valves are named one after the other, if equipment is double used

The number 2 will be printed before)

Additional information
SS = floating position

Coil assembly (On/off or prop. possible)

12DG =12 Volt DC current with DIN connector to EN 175301-803
24DG = 24 Volt DC current with DIN connector to EN 175301-803
12PG = 12 Volt proportional with DIN connector to EN 175301-803
24PG = 24 Volt proportional with DIN connector to EN 175301-803




Example:

A B
(G 3/8) (G 3/8)
................ .(')_.__O_._._I

Cylinder Function modules

Model code

S 0217 01- W19-SS-24DG
Name ‘
S = cylinder function module

Max. possible Equipment for poppet valves (1D

02 = 2 poppet valves
04 = 4 poppet valves
06 = 6 poppet valves
08 = 8 poppet valves
10 =10 poppet valves

Real Equipment poppet valves
01 =1 poppet valve (1 up to 10 p. possible) (s. point before)

On choice poppet valves symbol, with literature sing befimd—

W = normally closed, both sides

\% = normally open, both sides

z = normally closed

ZR = normally closed, with backflow
Y = normally open

YR = normally open, with backflow

Option: (only at certain modules possible)
SS = floating position

Coil assembly (only On/Off possible)
12DG =12 Volt DC current with DIN connector to EN 175301-803
24DG = 24 Volt DC current with DIN connector to EN 175301-803

11




I Inlet module Standard

E2 O
Part no. 3461934

M Gl/4 P G3/4 T G3/4 LSGl/4

L‘. ]

Width 49 mm

5

G

Pmax = 250 bar P S ‘.
Qmax = 100 I/min

Function
The Inlet module represents a direct supply in-line loads. By the implementation of at orifice
a LS-discharge could optionally be added. A flanging-on of Function modules at both sides is

ossible.
39,5 Matmo () P
. ﬂ Y Specifications
0 ~ Operating pressure: max. 250 bar
° g o Nominal flow: max. 100 I/min
94 Media operating temp. range: -20°C up to +100°C
135 Ambient temperature range: -20°C up to + 60°C
Filtration: Class 21/19/16 according to
@ 1ISO4406 or cleaner
+ a9
87 Qe 4
[ @ @ Ports: P, T: G 3/ 40
- ' M, LS: G 1/ 40
55 0@ o Basic configuration valves: none
[
0 0
t = @ = @ 2| Fixation

12
0

2x M8 on the bottom of the module for the fixation of the system in the machine
3x M10 to hook-on further Function- or Main-load modules

12




I Inlet module Stand plus

E2 O/0-0
Part no. 3420487

M_Gl/4 PlL G3/4 P2 G3/4 T G3/4 LSGU4

| ]

Width 99 mm

e e S St n s
n

Pmax = 250 bar S B .
Qmax = 100 l/min

Function

The Inlet module represents a LS-pressure depending supply of loads. A cavity plug as

0 standard is build-in. The module may optionally be equipped with a pressure compensator.
By the help of this the highest pressure will always be at disposal. If there are no loads active
there will be at unpressurized flow corresponding to the pressure compensator. A flanging-on
27 of Function modules at both sides is possible.

Specifications

Operating pressure: max. 250 bar

Nominal flow: max. 100 I/min

Media operating temp. range: -20°C up to +100°C
Ambient temperature range: -20°C up to + 60°C
Filtration: Class 21/19/16 according to

1SO4406 or cleaner

Basic configuration valves: Standard = Plug without Function

135 on choice: pressure compensator DWM121217Z...

(The pressure compensator could be delivered as standard, with PR, with/without locking,
with/without detent, with/without damping and different pressure differentials

—% see brochure DWM121217)

81 Ports: P1, P2, T: G 3/ 49d
M, LS: G 1/ 47

51

L. 36

ca. 111

Fixation
2x M8 on the bottom of the module for the fixation of the system in the machine
3x M10 to hook-on further Function- and Main load modules

56
29

13




I Inlet module with pressure compensator
E1 BD13/200-O/O-0O
Part no. 3366221

M GU4 P GL/2 TGU2 LSGU4

T_. N

Width 49 mm

X_

Pmax = 250 bar S RO
Qmax = 100 I/min

Function
The inlet module with pressure compensator represents a LS pressure depending supply of
loads. Hereby always the highest pressure required will be provided. If there are no loads

[ D active there will be at unpressurized flow corresponding to the pressure compensator. A

flanging-on of Function modules at one side is possible.

18 T & C\
‘ 2x
I M8x16 o
°w®» © Specifications
Operating pressure: max. 250 bar
100 Nominal flow: max. 100 I/min

Fan)
O

Nominal pressure differential: 13 bar
Media operating temp. range: -20°C up to +100°C

TIeTe
Ambient temperature range: -20°C up to + 60°C
@ @:l Filtration: Class 21/19/16 according to
20 Y o
U/

1SO4406 or cleaner

Basic configuration valves: pressure compensator DWM12121ZB-31-C-N-13
0 ‘ (The pressure compensator could be delivered as standard, with PR, with/without locking,
t with/without detent, with/without damping and different pressure differentials
ce g R see brochure DWM12121Z7)
155,3 max.
Ports: P, T: G 1/ 290
0 M, LS: G 1/ 40
11 {/—\\ Ll ¢
15 i QJ , N a
32 I N/ Fixation
49 2x M8 on the bottom of the module for the fixation of the system in the machine
3x M10 to hook-on further Function- and Main load modules

14




I Inlet module 2 priorities, universal application

E2 P2ZD8/0O-DD14/170-WS-UN-XXDG
Part no. 3543195 12 Volt
Part no. 3543196 24 Volt

P1Gl/2 MP1_Gl/4 TG3/4 MP2 GU/4 P2 Gl/2

L] L]
2|~
o LY
n : =|2 - 1 351 2]
53 2——X——»
A
oo O i
Width 90 mm i | 1IN
I | / |
Ta i ! 1 | Ta
< I a e w]
£ S I U R o <
— _____>< ______ . ——— D Y G __ L —
Pmax = 250 bar *le T |
i I

Function

| The inlet module for two priorities supplies subsequent loads LS depending in the first and
¢ second priority. The loads (no steering!) could be flanged-on both sides of the module

and are supplied by the corresponding pressure compensator in priority. Therefore the
highest pressure required will be provided. If there are loads of the first priority active,

as only the flow which is not needed in the first priority will be provided to the loads in the

87 second priority. The protection is done by a separate pressure relief valve. If there are no

& loads in the first priority active the complete flow is provided to loads in the second

priority. The supply and protection is done via a pressure compensator with integrated relief
function. If there are no loads active there will be at unpressurized flow corresponding

to both pressure compensators. The solenoid valve is being switched to detent a pressure in

Qma.)(m — 20 I/min MLSL Gl/4 MLS36G]J4 ML&iGlm

og o
~ i

22

135

R c o the LS-line very fast. A flanging-on of Function modules at both sides is possible.
7145
Specifications
! Operating pressure: max. 250 bar
0 Nominal flow: max. je 60 I/min at P1 and P2
£ ' Nominal pressure differential: Priol = 8 bar, Prio2 = 14 bar
@» & Media operating temp. range: -20°C up to +100°C
Ambient temperature range: -20°C up to + 60°C
- 7@ A 73 Filtration: Class 21/19/16 according to
@ 89.5 ISO4406 or cleaner
E 119 Basic configuration valves: Pressure relief valve
PR4E-01X-200V180 (Broch. 5.161)
on choice: Pressure compensator DWML21
DWM121217D-23-C-V-14-230V170 (Prio 2)

187 (The pressure compensator could be delivered as standard,with PR, with/without locking,

with/without detent, with/without damping and different pressure differentials
see brochure DWM121217)

Ports: P1, P2: G 1/ 20
T: G 3/ 40
MLS1,2,3MP1,2: G 1/ 40

Fixation
4x M8 on the bottom of the module /
3x M10 to hook-on further Function- and Main load modules 15




I Inlet module with pressure relief- and circulation
valve E2 DB-WS-XXDG

Part no. 3540188 12 Volt

Part no. 3540186 24 Volt

Width 99 mm

Pmax = 250 bar
Qmax = 100 I/min

Function

The Inlet module for variable pumps (LS-pumps) represents a constant supply of loads with
the corresponding flow. For the safety a pressure relief valve is installed. at integrated
solenoid poppet valve supplies a load at Port A or can switch to unpressurized flow for
heating up the oil in the system (Colt start phase). A flanging-on of Function modules at both
sides is possible.

Specifications

Operating pressure: max. 250 bar

Nominal flow: max. 100 I/min

Nominal pressure differential: 13 bar

Media operating temp. range: -20°C up to +100°C
Ambient temperature range: -20°C up to + 60°C
Filtration: Class 21/19/16 according to

1ISO4406 or cleaner

Basic configuration valves: - Pressure relief valve
PR4E-01X-350V280 (Broch. 5.161)
on choice: - Parts-in-body Check valve RV06- 2/2

- Solenoid Poppet valve WSM06020W-01-C-V...
(Broch. 5.949 - other symbols V, Z, ZR,
Y, YR s. Model code)

Ports: P, T: G 10
A: G 3/ 80
M, LS: G 1/ 40
Fixation

4x M10 on the bottom of the module for the fixation of the system in the machine
3x M10 to hook-on further Function- and Main load modules at both sides

16




