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THM HYDRAULICS

Ordering code

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22
pavia | [ [of | | [ [sfs2] [-[w~] | [ | [ [ | [ | [ |
Axial piston unit
| 01 |Swashplate design, variable, nominal pressure 400 bar, maximum pressure 450 bar | A4V |
Operating mode
| 02 |Pump, closed circuit | G |
Size (NG)
| 03 |Geometric displacement, see "Technical data" | 28 I 40 I 56 I 71 I 20 |125|180|
Control device 28 40 56 71 90 125 180

04 | Without control module ° ° ° ° ° ° ° NV

Proportional control pilot-pressure related, with inlet filtration in PV ° ° ° ° ° ° e | HD3
hydraulic mechanical servo o | o | 0| o | e | o | e | HW
Automatic control, speed related U=12V ° ° ° ° ° ° e | DA1
U=24V ° ° ° ° ° ° e | DA2
Hydraulic control, direct operated ° ° ° ° ° ° ° DG
Proportional control with proportional solenoid with U=12V ° ° ° ° ° ° ° EP3
electric inlet filtration in PV U=24V o | o | o e | o | o | o | EP4
Two-point control, electric with switching solenoid U=12V ° ° ° ° ° ° ° EZ1
U=24V ° ° ° ° ° ° ° EZ2
Electric control, direct operated U=12V ° ° - - - - - ET3
two pressure reducing valves (FTDRE) Us=24V el o | - | - -1 =1 -1ETSl
Electric control, direct operated U=12V - - - - - - ET7
two pressure reducing valves (DRE5) U=24V _ _ _ _ _ _ ETS
Pressure cut-off 28 40 56 71 90 125 180
05 | Without pressure cut-off3 - - - ° -
Pressure cut-off ° ° ° ° ° ° ° D
Neutral position switch 28 40 56 71 90 125 180
06 | Without neutral position switch (without code) ° °
Neutral position switch (only for HW control) ° ° ° ° ° L
Mechanical stroke limiter 28 40 56 71 90 125 180
07 | Without mechanical stroke limiter (without code) ° ° °
Mechanical stroke limiter, externally adjustable ° ° ° ° ° M
Stroking chamber pressure port 28 40 56 71 90 125 180
08 | Without stroking chamber pressure port Xs, X4 (without code) ° ° °
Stroking chamber pressure port Xz, X4 ° ° ° ° ° T
e = Available o = Onrequest - = Not available I:l = Preferred program

1) Sizes 28 to 71 are designed with inlet filtration in P and X¢/X,

3) Version not available for all port plate variants, please contact us.



THM HYDRAULICS

Ordering code

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22
pavia| [ [of [ | | Jsfe2| [-[n~] | | [ [ [ [ [ [ [ |
DA control valve NV HD HW DG DA EP EZ ET BT

09 |Without DA control valve ° ° ° ° - ° ° 1

DA control valve, fixed setting - ° ° ° ° ° - - - 2
DA control valve, mechanically adjustable, direction of actuation, clockwise - ° ° ° ° ° - - - 3R
with position lever direction of actuation,
counter-clockwise h ° ° ¢ ° ¢ B h h st
DA control valve, fixed setting, ports for pilot control device - ° ° - ° ° - - - 7
DA control valve, fixed setting and hydraulic inch valve mounted,
control with hydraulic fluid, mineral oil-based - - - - ° - - 8
Series
| 10 |Series 3, index 2 | 32 |
Direction of rotation 28 40 56 71 90 125 180
11 | Viewed on drive shaft clockwise ° ° ° ° ° ° ° R
counter-clockwise ° ° ° ° ° ° ° L
Sealing material 28 40 56 71 90 125 180
| 12 | NBR (nitrile rubber), shaft seal made of FKM (fluorocarbon rubber) | ° | ° | ° | ° | ° | ° | ° | N |
Drive shaft 28 40 56 71 90 125 180
13 | Splined shaft for single pump ° ° ° ° ° ° z
DIN 5480 for combination pump — 1st pump -4 o | o | o | 0| Y A
Splined shaft for single pump ° ° ° ° ° [) ° S
ANSI B92.1a for combination pump — 1st pump 5| -5 o | @ | =% e T
only for combination pump - 2nd pump - ° - - ° - - U
Mounting flange 28 40 56 71 90 125 180
14 | SAE J744 2-hole ° ° ° - - - - Cc
4-hole - - - - - - °
2+4-hole - - - ° ° ° - F
Working port (port plate)
15 | Port thread: Metric with profile sealing ring seal based on DIN 3852
Fastening thread at the SAE working port and through drive: Metric accordingtoDIN13 | 28 40 56 71 90 125 180
SAE working port A and B, top and bottom suction port S bottom - ° ° ° ° ° ° 02
SAE working port A and B, top and bottom suction port S at top - ° ° o o o o 03
SAE working port A and B, same side right® suction port S bottom ° - - - - - -
SAE working port A and B, same side left® suction port S bottom - - - ° o ) - 10
SAE working port A and B, same side right® suction port S at top - - - o o o - 13
SAE working port A and B, same side left® suction port S at top ° - ° - - - -
Port thread: Metric with O-ring seal based on ISO 6149
Fastening thread at the SAE working port and through drive: Metric accordingtoDIN13 | 28 40 56 71 90 125 180
SAE working port A and B, top and bottom suction port S bottom - ° - - - ° - 22
SAE working port A and B, same side right® suction port S bottom ° - - - - - - 30

e = Available o = Onrequest - = Not available |:|= Preferred program

4) Standard for combination pump — 1st pump: Shaft Z
5) Standard for combination pump — 1st pump: Shaft S
6) Only possible without attachment filter




THM HYDRAULICS

Ordering code

01 02 03 04 05 06 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22
avie]| | [o] | [ [rfse] [-In] [ [ | | | [
Boost pump 28 40 56 71 90 125 180

16 | Without integrated boost pump without through drive ° ° ° ° N

with through drive ° ° ° ° ° K
Integrated boost pump with and without through drive ° ° ° ° F
Through drive” 28 40 56 71 90 125 180
17 | Without through drive, only for version N and F (position 16) ° | ° | ° | ° ° | ° | ° | 00
Flange SAE J744 Hub for splined shaft
82-2 (A) 5/8 in 9T 16/32DP?® ° ° ° ° ° ° ° 01
3/4 in 11T 16/32DP® - | e | e| | -| -] e | 52
101-2 (B) 7/8in 13T 16/32DP?® ° ° ° ° ° ° 02
1in 15T 16/32DP®) ° ° ° ° 04
127-2 (C) 1in 15T 16/32DP?® - ° - - - - - 09
127-2 (C) 11/4in 14T 12/24DP?® - - ° ° - - °
127-2/4 (C) - - - - ° ° - o7
152-2/4 (D) W35 2x30%x16x9g? - - - - ° - - 73
13/4in 13T 8/16DP®) - - - - - ° 69
165-4 (E) 13/4in 13T 8/16DP®) - - - - - - 72
High-pressure relief valve Setting range Apup 28 40 56 71 90 125 180
18 | High-pressure relief valve, pilot operated 100 ... 420 bar with bypass - - - ° ° ° ° 1
High-pressure relief valve 250 ... 420 bar without bypass | e ° ° - - - - 3
direct operated, fixed setting with bypass ° ° ° - - - - 5
100 ... 250 bar without bypass | e ° ° - - - - 4
with bypass ° ° ° - - - - 6
Filtration boost circuit/external boost pressure supply 28 40 56 71 90 125 180
19 | Filtration in the boost pump suction line ° ° ° ° ° ° ° S
Filtration in the boost pump pressure line
Ports for external boost circuit filtration (Fe and F,) * * * ¢ * * * P
Attachment filter with cold start valve - ° ° ° ° ° ° F
Attachment filter with cold start valve and visual contamination indicator - ° ° ° ° ° ° P
Attachment filter with cold start valve and electric contamination indicator - ° ) ° ° ° ° B
External boost pressure supply (version without integrated boost pump - NOO, K...) ° ° ° ° ° ° ° E
Swivel angle sensor 28 40 56 71 90 125 180
20 | Without swivel angle sensor (without code) ° ° ° ° ° °
Electric swivel angle sensor mounted'® o o o o o o R
Connector for solenoids™ 28 40 56 71 90 125 180
21 | Without connector (without code), only with purely hydraulic controls ° ° ° ° °
DEUTSCH connector without suppressor diode ° ° P
molded, 2-pin with suppressor diode (only for EZ and DA) ° ° ° ° ° Q
Standard/special version
22 | Standard version without code
Special version -S
e = Available o = Onrequest - = Not available I:l = Preferred program

7) Specifications for version with integrated boost pump, please contact us for version without boost pump

8) Hub for splined shaft according to ANSI B92.1a (Splined shaft in accordance with SAE J744)

9) Hub for splined shaft according to DIN 5480

10) The swivel angle sensor is used to detect the swivel angle and thus the displacement. For available options regarding the swivel angle
detection, please contact us.




THM HYDRAULICS

Technical data

Hydraulic fluids
The axial piston unit is designed for operation with

HLP mineral oil according to DIN 51524.

Application instructions and requirements for hydraulic

fluid selection, behavior during operation as well as

disposal and environmental protection should be taken

from the following data sheets before the start of project

planning:

» Hydraulic fluids based on mineral oils and related
hydrocarbons

» Environmentally acceptable hydraulic fluids

» Fire-resistant, water-free hydraulic fluids
(HFDR/HFDU)

» Limited technical data for operation with water-free
and water-containing fire-resistant hydraulic fluids
(HFDR, HFDU, HFAE, HFAS, HFB, HFC).

Viscosity and temperature of hydraulic fluids

Viscosity Shaft seal Temperature®) Remarks

Cold start Vmax € 1600 mm?/s NBR2 st 2 —40 °C t < 3 min, without load (p < 50 bar), n < 1000 rpm
FKM «t > -25 °C Permissible temperature difference between axial piston unit
and hydraulic fluid in the system maximum 25 K

Warm-up phase v = 1600 ... 400 mm?/s t <15min, p < 0.7 X prom and n < 0.5 X Nyom
Continuous v =400 ... 10 mm?/s"  NBR? < +85 °C Measured at port T
operation FKM < +110 °C

Vopt = 36 ... 16 mm?/s Optimal operating viscosity and efficiency range
Short-term Vmin = 10 ... 7 mm?/s NBR? < +85 °C t <3 min, p <0.3 X prom, Mmeasured at port T
operation FKM < +110 °C

Notice

The maximum circuit temperature of +115 °C must not be exceeded at the working ports A and B complying with
the permissible viscosity.

v Selection diagram

Maximum permissible viscosity on cold start

1600

Warm-up phase 1000
600

Continuous operation

Vopt

Viscosity v [mm?2/s]

! 10
Minimum permissible viscosity for short-term operation

-40 -25 -10 O 10 30 40 50 70 90 115
Temperature [°C]

5/90



THM HYDRAULICS

Technical data

o Filtration of the hydraulic fluid

Finer filtration improves the cleanliness level of the

hydraulic fluid, which increases the service life of the axial

piston unit.

A cleanliness level of at least 20/18/15 is to be maintained

according to 1SO 4406.

At a hydraulic fluid viscosity of less than 10 mm?/s

(e.g. due to high temperatures during short-term

operation), a cleanliness level of at least 19/17/14

according to ISO 4406 is required.

For example, a viscosity of 10 mm?/s corresponds to the

following temperatures with the following media:
» HLP 32 a temperature of 73 °C
» HLP 46 a temperature of 85 °C

Working pressure range

Pressure at working port A or B

Definition

Nominal pressure pnom 400 bar The nominal pressure corresponds to the maximum design pressure.
Maximum pressure pmax 450 bar The maximum pressure corresponds to the maximum working pressure within
Maximum single operating period 10's a single operating period. The sum of single operating periods must not exceed
- - the total operating period.
Total operating period 300 h P gp

above 10 bar
case pressure

Minimum pressure (low-pressure side)

Minimum pressure on the low-pressure side ( A or B) required to prevent damage
to the axial piston unit.
Boost pressure setting must be higher depending on system.

Rate of pressure change Ra max 9000 bar/s Maximum permissible speed of pressure build-up and reduction during
a pressure change across the entire pressure range.

Boost pump

Nominal pressure psp nom 25 bar

Maximum pressure psp max 40 bar

Pressure at suction port S (inlet)

Continuous ps min >0.8 bar absolute

v < 30 mm?/s

Short-term, at a cold start >0.5 bar absolute

t < 3 min

Maximum pressure ps max <5 bar absolute

Control pressure

Minimum control pressure pst min

at n = 2000 rpm
Controls EP, HD, HW 20 bar above

case pressure

Controls DA, DG, EZ, ET 25 bar above

case pressure

Required control pressure ps;, to ensure the function of the control.
The required control pressure is dependent on rotational speed, working
pressure and the spring assembly of the stroking piston

Case pressure at port T

Continuous differential pressure 2 bar

ApT cont

Maximum, averaged differential pressure at the shaft seal (case to ambient
pressure)

see diagram on
page 5

Maximum differential pressure Apr max

Permissible differential pressure at the shaft seal (case to ambient pressure)

Pressure peaks pr peak 10 bar

t < 0.1s, maximum 1000 pressure peaks permissible




THM HYDRAULICS

Technical data

o Maximum pressure p,,, up to 450 bar and total operating v Pressure definition
period
TOtaLerii:jatmg Single operating period ¢; | b tn
450 I
— 400 Maximum pressure R
g S o
2. 300 3 2
o o
? Nominal pressure -
g 200
o
100
0 :
Swivel angle a [%] 100 Time ¢
Notice
v Rate of pressure change R ax » Working pressure range applies when using hydraulic
fluids based on mineral oils. Please contact us for
| pom values for other hydraulic fluids.
At » In addition to the hydraulic fluid and the temperature,
a, the service life of the shaft seal is influenced by the
§ rotational speed of the axial piston unit and the case
o Ap pressure.
- » The service life of the shaft seal decreases with
increasing frequency of pressure peaks and increasing
mean differential pressure.

Time t » The case pressure must be greater than the external
pressure (ambient pressure) at the shaft seal.

Total operating period =t + t, + ... + ¢,

v Maximum differential pressure at the shaft seal

5
E
2y
S
e RN
3 3 NG180 -NG28
g NG125| | —t NG40
g i
— 2 -
£ NG90 —| 1 NGss
o NG71
o 1
=
0
1000 2000 3000 4000 5000

Rotational speed n [rpm]




THM HYDRAULICS

Technical data

Size NG 28 40 56 71 20 125 180
Geometric displacement, per revolution
variable pump Ve max cm? 28 40 56 71 90 125 180
boost pump (at p = 20 bar) Vgsp cm3 6.1 8.6 11.6 19.6 19.6 28.3 39.8
Rotational speed” maximum at Vg max Mpom  FPM 4250 4000 3600 3300 3050 2850 2500
limited maximum? Nmax1  TPM 4500 4200 3900 3600 3300 3250 2900
intermittent maximum?® Nmax2 PM 5000 5000 4500 4100 3800 3450 3000
minimum Mmin rom 500 500 500 500 500 500 500
Flow at Npom and Vg max qv [/min 119 160 202 234 275 356 450
Power? at Mpom, Vgmax and Ap = 400 bar P kW 79 107 134 156 183 238 300
Torque? With Vgmaxand  Ap = 400 bar M Nm 178 255 357 452 573 796 1146
Ap =100 bar M Nm 45 64 89 113 143 199 286
Rotary stiffness of drive shaft S c kNm/rad 31.4 69 80.8 98.8 158.1 218.3 2445
T c kNm/rad - - 95 1209 - 252.1 318.4
A c kNm/rad - 79.6 95.8 1424 176.8 256.5 -
z c kNm/rad 32.8 67.5 78.8 122.8 137 223.7 319.6
U G kNm/rad - 50.8 = - 107.6 - =
Moment of inertia of the rotary group Jrw kgm? 0.0022 0.0038 0.0066 0.0097 0.0149 0.0232 0.0444
Maximum angular acceleration® a rad/s? 38000 30000 24000 21000 18000 14000 11000
Case volume \% L 0.9 1.1 1.5 1.3 1.5 2.1 3.1
Weight (without through drive) approx.®) m kg 29 31 38 50 60 80 101
Notice Determination of the operating characteristics
» Theoretical values, without efficiency and tolerances; Vg xmx 1), )
Flow qQ = — [l/min]
values rounded 1000
» Operation above the maximum values or below Vg x Ap
the minimum values may result in a loss of function, Torque M= 20 X I X Ppm [Nm]
a reduced service life or in the destruction of the axial 2mxMxn qy X Ap
piston unit. Power Po= 60000 T 600 x M [kwl
Key

| Displacement per revolution [cm3]

Ap  Differential pressure [bar]

n Rotational speed [rpm]

My Volumetric efficiency

Mhm

Hydraulic-mechanical efficiency

1 Total efficiency (17t = 9y X Whm)

1) The values are applicable:
- for the optimum viscosity range from vy = 36 to 16 mm?/s
— for hydraulic fluid based on mineral oils (for HF hydraulic
fluids )
2) Valid at half corner power (e.g. at Vg max and pn/2)
3) Valid at Ap = 70 to 150 bar or Ap < 300 barand t < 0.1 s
4) Without boost pump

5

6

maximum permissible rotational speed.

The data are valid for values between the minimum required and

Valid for external excitation (e.g. diesel engine 2 to 8 times rotary

frequency; cardan shaft twice the rotary frequency).
The limit value is only valid for a single pump.

The load capacity of the connection parts must be considered.

Weight may vary by equipment.



THM HYDRAULICS

Permissible radial and axial loading of the drive shaft

® Splined shaft DIN 5480

Size NG 28 40 40 56 56 71 71
Drive shaft W25 W30 W35 W30 W35 W35 W40
Maximum radial force Fq Fq max N 3030 3608 3092 5051 4329 5489 4803
at distance a +--1 a mm 175 175 20 175 20 20 22.5
(to the shaft collar) A

Maximum axial force . + Faymax N 1557 2120 2120 2910 2910 4242 4242
et ~Famax N 417 880 880 1490 1490 2758 2758

Size NG 90 90 125 125 180

Drive shaft W35 W45 W40 w45 W50

Maximum radial force Fq Fq max N 6957 5411 8455 7516 9740

at distance a +-t a mm 20 25 22.5 25 27.5

(to the shaft collar) A

=2

Maximum axial force + Fay max 4330 4330 6053 6053 7500

| ~ Faxmax N 2670 2670 3547 3547 4500

+—>
aAX_ —

v Splined shaft ANSI B92.1a

Size NG 28 40 40 56 56 71 71
Drive shaft in 1 1 11/4  11/4 13/8 11/4 13/8
Maximum radial force Fq Fqmax N 2083 4261 3409 4772 4338 6050 5500
at distance a -1 a mm 19 19 24 24 24 24 24
(to the shaft collar) 2
Maximum axial force + Faymax N 1557 2120 2120 2910 2910 4242 4242
T ~Famm N 417 880 880 1490 1490 2758 2758
Size NG 90 90 125 125 180 180
Drive shaft in  11/4 13/4 13/4 2 13/4 21/4
Maximum radial force Fq Fq max N 7670 5478 7609 6658 10956 8522
at distance a F= a mm 24 33.5 33.5 40 33.5 40
(to the shaft collar) 2
Maximum axial force + Fagmax N 4330 4330 6053 6053 7500 7500
T ~ Formax N 2670 2670 3547 3547 4500 4500
Notice

» The axial and radial loading generally influence the
bearing service life.

» Special requirements apply in the case of belt drive
and cardan shaft. Please contact us.




THM HYDRAULICS

Permissible input and through drive torques

Size NG 28 40 56 71 20 125 180
Torque at Vg max and Ap = 400 bar?" M Nm 178 255 357 452 573 796 1146
Max. input torque on drive shaft?
DIN 5480 z Mg max Nm 352 522 522 912 912 1460 3140
W25 W30 W30 W35 W35 W40 W50
A Mg max Nm - 912 912 1460 2190 2190 -
W35 W35 W40 W45 W45
ANSI B92.1a (SAE J744) S Mg max Nm 314 602 602 602 1640 1640 1640
in 1 11/4 11/4 11/4 13/4 13/4 13/4
T Mg max Nm - = 970 970 - 2670 4070
in - = 13/8 13/8 - 2 21/4
ud Mg max Nm - 314 - = 602 = -
in - 1 - = 11/4 =
Maximum through-drive torque? Mp max Nm 231 314 521 660 822 1110 1760

v Distribution of torques

M, M,

1st pump 2nd pump

Torque at 1st pump M;

Torque at 2nd pump M,

Torgue at 3rd Pump M;

Input torque My = M;+M,+ M;
Mg < Mgmax

Through-drive torque Mp = M+ M;

MD < MDmax

1) Efficiency not considered

2) For drive shafts free of radial force

3) Shaft "U" is only permissible as a drive shaft for the 2nd pump in
a combination pump of the same size.

4) Note maximum input torque for shaft S!




THM HYDRAULICS

NV - Version without control module

The mounting surface for the control module is machined
and sealed with the standard seal for control modules and
a cover plate. This version is ready for retrofitting to control
modules (HD, HW, EP, EZ). When used directly for "DA"
control and in combinations with "DA" control, the
appropriate adjustments must be made to the spring
assembly of the adjustment cylinder and control plate.

v Circuit diagram, standard version"

RT:T, Ps F, F.iF. Fs Mg IB
i i feem--- S S—— 3 T |




THM HYDRAULICS

HD - Proportional control, hydraulic, pilot - pressure related

The output flow of the pump is infinitely variable between
0 and 100%, proportional to the difference in pilot pressure
applied to the two pilot signal ports (Y1 and Y,).

Notice
In the neutral position, the HD control module must be

unloaded to reservoir via the external pilot control device.
The pilot signal, coming from an external source, is a

pressure signal. Flow is negligible, as the pilot signal acts

v Circuit diagram, standard version"
only on the control spool of the control valve.

This control spool then directs control oil into and out of ‘Y1 ’jj{%
the stroking cylinder to adjust pump displacement as oo
required. @W !
) ] o RTiT,| 24]82 & Ps F. F4F.FsMz B
A feedback lever connected to the stroking piston maintains A A B n— iy uup— -t ; *ﬂ—r
the pump flow for any given pilot signal within the control T ; | ! *
range. ! ' N — i ! i
If the pump is also equipped with a DA control valve i i' W l | | X
, automotive operation is possible for travel drives. o =t }L —J ‘ L&) |
| L ! Mo "1/ T e
| | Eﬂ e et
b | " il 1 [N 1 I
1g4 Pt [bar] ! 15 St N SN (I !
16 ! ! - “o
14 T i - S ) —
12 X4 X, G My S, M, A
10 <
8

6
4
2
1.0 0.8 0.6 0.4 0.2 (2)0 0.2 04 0.6 0.8 1.
4
6

- 0»
Vg Vg
Vg max Vg max
8 Fs Mg B
10 4—r
14
16
18 I
Y ps: [bar]
Size 28 ... 180 H
Start of control (Vgo) Pst bar 6
End of control (Vg max) st bar 18 1 |
S M, A
Key M
Vg Displacement
Vgo Displacement in neutral position

Vgmax ~ Maximum displacement

Dst Pilot signal at port Y4, Y3

1) Size 28 without port F,1 and Fg
2) Only sizes 28 to 71 are designed with inlet filtration in X;/X,

12/90




THM HYDRAULICS

HD - Proportional control, hydraulic, pilot - pressure related

Correlation of direction of rotation, control and flow direction

Direction of rotation Clockwise Counter-clockwise

Size 28 ... 56 71 ...180 28 ... 56 71..180

Pilot signal Y, Y, Y4 Y, Y4 Y, Y4 Y,
Control pressure X4 Xs X4 X5 X4 X; X4 Xs
Port plate Flow direction AtoB B toA BtoA AtoB BtoA AtoB AtoB BtoA
02 and 10 Working pressure Mg Ma Ma Mg Ma Mg Mg M,
Port plate Flow direction Bto A AtoB AtoB BtoA AtoB BtoA B to A AtoB
03 and 13 Working pressure Ma Mg Mg Ma Mg Ma Ma Mg

v Position of ports (example)

Port plate 10 Port plate 02

(Size 28) (Size 40 to 180)
2 NE B
Mg
0 O
gl
=i _ _[ oo o]
L oo o
S o 0; A
M,
View Z

Counter-  x,
clockwise

Counter-
clockwise [




THM HYDRAULICS

HW - Proportional control hydraulic, mechanical servo

The output flow of the pump is infinitely variable between

0 and 100%, proportional to the swivel angle of the control
lever.

A feedback lever connected to the stroking piston maintains
the pump flow for any given position of the control lever.

If the pump is also equipped with a DA control valve

, automotive operation is possible for travel drives.

. Of B
35 NG90,125,180 :
30 §5
25 ’,/
20 >
15
10
5 NG28, 40, 56, 71
- 0 Lo
1.0 08 06 04 0.2 0 0.2 04 06 0.8 1.0
Vq 5 Vy
Vg max /' 1(5) Vg max
’,/ 20
e 25
e 30
35
40
YAl
Size 28 ... 71 90 ... 180
Start of control (Vg o) B +3° +3°
End of control (Vg max) ) +32° +34.5°
Rotational limiter control lever g +38° +38°
(internal)

The maximum required torque at the control lever is

170 Ncm. To prevent damage to the HW control module,

a positive mechanical stop of 36.5°+1 must be provided for
the HW control lever on the customer side.

Key

Vg Displacement

Vgo Displacement in neutral position
Vgmax ~ Maximum displacement

B Swivel angle at the control lever

1) Size 28 without port F,; and Fg

14/90

Notice

» Spring-centering enables the pump, depending on
pressure and rotational speed, to move automatically
to the neutral position (Vg = 0) as soon as there is no
longer any torque on the control lever of the HW
control module.

» As standard delivery, the control lever is oriented
toward the through drive (see dimensions).

» |If necessary, the position of the lever can be changed.
The procedure is defined in the instruction manual.

» The position of the control lever can deviate from the
installation drawing.

Option: Neutral position switch

The switch contact in the neutral position switch is closed
when the control lever on the HW control module is in its
neutral position. The switch opens when the control lever
is moved out of the central position in either direction.
Thus, the neutral position switch provides a monitoring
function for drive units that require the control lever at the
HW control module to be in the neutral position during
certain operating conditions (e.g. starting diesel engine).

Technical data

Load capacity 20 A (continuous), without switching op-

erations

15 A/ 32V (resistive load)
4 A/ 32V (inductive load)
DEUTSCH DT04-2P-EP04

Switching capacity

Connector version

v Circuit diagram, standard version?

fffffffff

RTT, ;r j} Ps F., Fy; Fe FsMg B
R e  — el pe— — -
I} I} L N

YT ! | ‘

R o ! | |
! o [ N | |

| IR St 1 | |

| | : | 1 !
=0 == s
- - oo 1T~ ] e

| A C T B W3 i)

; 1K eumlbentl IR [l B !

! ! b

; ! | ! ]

-+ 4 - - + +—

X4 X5 G My S<§ M, A



THM HYDRAULICS

HW - Proportional control hydraulic, mechanical servo

Circuit diagram, version with DA control valve and neutral position switch?

FsM; B
- I
v 1 | i
! | | :
I I e —_ - I
EEL |
| | |
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Correlation of direction of rotation, control and flow direction
Direction of rotation Clockwise Counter-clockwise
Size 28 ... 56 71...180 28 ... 56 71...180
Lever direction? ccw cw ccw cw ccw cw ccw cw
Control pressure Xz X4 Xz X4 X, X4 X2 X4
Port plate Flow direction BtoA A toB AtoB B to A AtoB BtoA BtoA AtoB
02 and 10 Working pressure M, Mg Mg M, Mg M, M, Mg
Port plate Flow direction AtoB BtoA BtoA AtoB BtoA AtoB AtoB BtoA
03 and 13 Working pressure Mg M, Ma Mg M, Mg Ms Ma
v Position of ports (example)
Port plate 10 Port plate 02
(Size 28) (Size 40 to 180

Neutral position switch Neutral position switch

1) Size 28 without port F,1 and Fs
2) ccw = counter-clockwise,
cw = clockwise




THM HYDRAULICS

DA - Automatic control, speed related

The DA closed loop control is an engine speed-dependent
system for travel drives. The built-in DA control valve
generates a pilot pressure that is proportional to pump
drive speed (of the motor). This pilot pressure is directed
to the stroking cylinder of the pump by an
electromagnetically actuated 4/3-way directional valve.
The pump displacement is infinitely variable in each flow
direction and is influenced by both pump drive speed and
system pressure. The flow direction (i.e. machine moving
forward or backward) is determined by either solenoid

a or b being activated.

Increasing the pump drive speed generates a higher pilot
pressure from the DA control valve, with a subsequent
increase in pump flow.

Depending on the selected operating characteristics of
the pump, increasing the system pressure (i.e. machine
load) causes the pump to swivel back towards a smaller
displacement. An overload protection for the engine
(against stalling) is achieved by combining this pressure-
dependent reduction in pump stroke with a reduction in
pilot pressure as the engine speed drops. Any additional
power requirement, e.g. for hydraulic functions from
attachments, could cause the engine rotational speed to
drop further. This will cause a further reduction in pilot
pressure and thus of the pump displacement. Automatic
power distribution and full exploitation of the available
power are achieved in this way, both for the travel drive
and for the implement hydraulics, with priority given to
the implement hydraulics.

Various override options are available for DA control
function to allow controlled operation of the implement
hydraulics with high rotational speeds at reduced travel
speed.

The DA control valve can also be used in pumps with EP,
DG, HW and HD control modules to protect the
combustion engine against overload.

Notice

DA closed loop control is only suitable for certain types of
travel drive systems and requires review of the motor and
vehicle parameters to ensure that the pump is used
correctly and that machine operation is safe and efficient.
We recommend that all DA applications be reviewed by
a application engineer.

Technical data,switching solenoid DA1 DA2

Voltage 12V (220%) 24V (+20%)
Neutral position Vg =0 de-energized de-energized
Position Vg max current current
switched on  switched on
Nominal resistance (at 20 °C) 550 21.7Q
Nominal power 26.2 W 26.5 W
Minimum required active current 1.32 A 0.67 A
Duty cycle 100% 100%

v Position of ports (example)

Port plate 10
(Size 28)

Port plate 02
(Size 40 to 180)

Counter-
clockwise

Counter-

X
Switching solenoid b

X

b
Switching solenoid

Correlation of direction of rotation, control and flow direction

Direction of rotation Clockwise Counter-clockwise

Size 28 ... 56 71 ...180 28 ... 56 71...180
switching Actuation of solenoid a b a b a b a b
Control pressure Xs X4 Xs X4 X5 X4 X2 X4
Port plate Flow direction Bto A AtoB AtoB BtoA AtoB Bto A BtoA AtoB
02 and 10 Working pressure M, Mg Mg M, Mg M, M, Mg
Port plate Flow direction AtoB BtoA BtoA AtoB BtoA AtoB AtoB BtoA
03 and 13 Working pressure Mg M, M, Mg M, Mg Mg Ma
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THM HYDRAULICS

DA - Automatic control, speed related

DA..2 - DA control valve, fixed setting
Pilot pressure is generated in relation to drive speed.

v Circuit diagram DA control valve, fixed setting, DA1D2/DA2D2"
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1) Size 28 without port F,; and Fs

DA..3 - DA control valve, mechanically adjustable with
position lever

Pilot pressure is generated in relation to drive speed.

Any reduction of pilot pressure possible, independently of
drive speed, through mechanical actuation of the position
lever (inch function).

The maximum permissible actuation torque at the position
lever is Mpmax = 4 Nm.

In the standard version, the position lever is configured for
control module, see dimensions.

The maximum angle of rotation is 70°.

DA..3R
Direction of actuation of the position lever: clockwise

DA..3L
Direction of actuation of the position lever: counter-
clockwise

v Circuit diagram DA1D3/DA2D3"
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THM HYDRAULICS

DA - Automatic control, speed related

DA..7 - DA control valve, fixed setting, ports for pilot
control device as inch valve

Any reduction of the pilot pressure possible, independent
of the drive speed is achieved by the mechanical actuation
of the pilot control device.

The pilot control device is installed separately from the
pump (for example in the driver’s cabin) and connected to

the pump by two hydraulic control lines via ports Ps and Y.

A suitable pilot control device must be ordered separately
and is not included in the scope of delivery.

v Circuit diagram DA1D7/DA2D7"

Pilot control device
|>,‘/‘/(not included in the scope of delivery)

Sl

DA..8 - DA control valve, fixed setting and hydraulic inch
valve mounted

Only for pumps with DA control module

» Version with throttle valve size 28, 40, 56, 71

» Version with pressure reducing valve size 90, 125, 180
Permits reduction of the pilot pressure, independently of
the drive speed, hydraulically controlled (port Z).

The hydraulic inch valve at port Z is controlled with mineral
oil-based hydraulic fluid.

Maximum permissible pilot pressure at port Z: 80 bar

v Circuit diagram DA1D8/DA2D8 with throttle valve"




THM HYDRAULICS

DG - Hydraulic control, direct operated

With the direct operated hydraulic control (DG), the output v Circuit diagram, standard version”

flow of the pump is controlled by a hydraulic control RT/T Ps F. F., F. FsMz B

pressure, applied directly to the stroking piston through i ) F,L,z,,,? s T

either port X4 or Xa. ! o i i ! i

Flow direction is determined by which control pressure i ii"_?j—l i i i

port is pressurized. 1 EL,I___I : i ‘ !
. C . . (D w w 7\

Pump displacement is infinitely variable and p roportional to i :,i»; ;I_____l = L::__:

the applied control pressure, but is also influenced by i i| w1 | | Lﬂjml r@m,@_! .

system pressure and pump drive speed. i i'————‘f—' L—-Lm—' Efi%-i—' .

In order to use the optional built-in pressure cut-off, port P ) 1 - 1 - - 1 ‘ - — |

must be used for the selected control module as X4 X, G My S<> M, 'A

source of the control pressure X; and X, generated on the w

customer side.
for a functional description of the pressure cut-off.

Maximum permissible control pressure: 40 bar RTT, Ps F. F.sF. FsMz B
Use of the DG control requires a review of the engine and = _ A —1 ;
vehicle parameters to ensure that the pump is set up ' i r]( r]( i _j_ i i
correctly. We recommend that all DG applications be | liﬂ_:ﬂ i —'If | |
| | T | :
reviewed by a application engineer. ! it A Jl |L ; A_;l } " |
. . . /A g ! A\
If the pump is also equipped with a DA control valve X p {7 . — T .
Ll v B ey ——
. . . . r iy
, automotive operation is possible for travel drives. ! ATECIL T AR
! ey L Lo
| | - = |
| | (!
s S — S — - —~——1]
X; X, G My SA M, A
Correlation of direction of rotation, control and flow direction
Direction of rotation Clockwise Counter-clockwise
Size 28 ... 56 71 ...180 28 ... 56 71...180
Control pressure X4 Xs X4 X5 X4 Xs X4 Xs
Port plate Flow direction AtoB B to A B to A AtoB BtoA AtoB AtoB BtoA
02 and 10 Working pressure Mg Ma Ma Mg Mo Mg Mg M
Port plate Flow direction BtoA AtoB AtoB BtoA AtoB BtoA BtoA AtoB

03 and 13 Working pressure My Mg Mg Ma Mg M, Ma Ms




THM HYDRAULICS

EP - Proportional control, electric

The output flow of the pump is infinitely variable between 0
and 100%, proportional to the electrical current supplied to
solenoid a or b.

The electrical energy is converted into a force acting on the
control spool. This control spool then directs control oil
into and out of the stroking cylinder to adjust pump
displacement as required.

A feedback lever connected to the stroking piston maintains
the pump flow for any given current within the control
range.

If the pump is also equipped with a DA control valve

, automotive operation is possible for travel drives.

fz[mA](SOmnmda)

1200‘ _,—EPS
1000}
800
600) EP4
400)--~
200
< 0 >
v 1.0 0.8 0.6 04 0.2 0 02 04 06 08 1.0 v
g g
Vg max 200 Vg max
<] 400
EP4 ‘,—" ‘ 600
800
11000
EP3 L-” ‘{1200
%I [mA] (Solenoid b)
Notice

The proportional solenoids do not have manual override.
Proportional solenoids with manual override and spring
return are available on request.

1) Minimum required oscillation range of the control current Al
(peak to peak) within the respective control range (start of control
to end of control)

2) Size 28 without port F,1 and Fg

3) Only sizes 28 to 71 are designed with inlet filtration in X4/X;

20/90

Technical data,
proportional solenoid

EP3

EP4

Voltage 12V (£#20%) 24V (x20%)
Control current
Start of control at Vg =0 400 mA 200 mA
End of control at Vg max 1200 mA 600 mA
Current limit 1.54 A 0.77 A
Nominal resistance (at 20 °C) 550 22.7Q
Dither
Frequency 100 Hz 100 Hz
Minimum oscillation range® 240 mA 120 mA
Duty cycle 100% 100%
v Circuit diagram, standard version?
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THM HYDRAULICS

EP - Proportional control, electric

Correlation of direction of rotation, control and flow direction

Direction of rotation Clockwise Counter-clockwise

Size" 28 ... 56 71...180 28 ... 56 71..180
Actuation of proportional solenoid a b a b a b a b
Control pressure X4 Xo X4 Xz X4 X, X1 Xz
Port plate Flow direction AtoB BtoA BtoA AtoB BtoA AtoB AtoB BtoA
02 and 10 Working pressure Mg Ma Ma Mg Ma Mg Mg Ma
Port plate Flow direction Bto A AtoB AtoB Bto A AtoB BtoA BtoA AtoB
03 and 13 Working pressure Ma Mg Mg M, Mg M, M, Mg

v Position of ports (example)

Port plate 10 Port plate 02
(Size 28) (Size 40 to 180)
O 0 o
e
~_TJooo
__looo
S O O— A
Proportional s%Lenoid View Z

Counter-
clockwise

Counter-
clockwise

b b
Proportional solenoid Proportional solenoid




THM HYDRAULICS

EZ - Two-point control, electric

By actuating either switching solenoid a or b, internal

v Circuit diagram, standard version"

control pressure is applied directly to the stroking piston Fommmm
and the pump swivels to maximum displacement. b > a i
The EZ control enables pump flow to be switched RTT, o i Ps. F.  Fa FeJFS M: B
between Vg = 0 and Vg max- —— r:.l L L R —— 7
Flow direction is determined by which solenoid is R | | |
energized. ' | il—fifﬂ i | |
I N . ! !
o = Dy ’J 1 L .
Technical data, switching EZ1 EZ2 i bi ‘i irl*’ﬂ |TS ] - - ’LI L
solenoid ! i -ﬂ]ﬁ Al
Voltage 12V (£20%) 24V (£20%) L — | = FJ
Neutral position Vg =0 de-energized  de-energized 1 1, _ i ]
Position Vg max current current X X G M S<> M. A
switched on switched on -
Nominal resistance (at 20 °C) 55Q 21.7Q
Nominal power 26.2 W 26.5 W
Minimum required active current 1.32 A 0.67 A
Duty cycle 100% 100%
Correlation of direction of rotation, control and flow direction
Direction of rotation Clockwise Counter-clockwise
Size 28 ... 56 71 ...180 28 ... 56 71...180
Actuation of switching solenoid a b a b a b a b
Control pressure X5 X4 X5 X4 X5 X4 X5 X4
Port plate Flow direction Bto A AtoB AtoB B to A AtoB B to A B to A AtoB
02 and 10 Working pressure M, Mg Ms M, Mg M, M, Mg
Port plate Flow direction AtoB BtoA BtoA AtoB BtoA AtoB AtoB BtoA
03 and 13 Working pressure Mg M, M, Mg Ma Mg Mg Ma

v Position of ports (example)

Port plate 10

(Size 28)
@
(@ foo B
e | ST
— _Jooo
9 \Sj-A

Switching solenoid  View Z
a
Counter- Z* M,
clockwise

b
Switching solenoid

Port plate 02
(Size 40 to 180)

Switching lgolenoid

1) Size 28 without port F,; and Fs
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THM HYDRAULICS

Unit Dimensions Size 28 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B, same side right, suction port S bottom (10)

Mechanical neutral position adjustment
Pressure cut-off HD valve:
With bypass
S 1.5 Without bypass
H‘:‘ 7“‘.
T w8
< _j fD/’/B ~ 3
2 o U S| =
< o 4 &
— @L} L
o LN Vo-loo
O —HEA ﬂ%z "
L @ =8
My
Flange SAE J744
101-2 (B) 23.8 HD valve:
Without bypass 174
With bypass
223.4 vp
Detail W
Tr Mg,My G
' A Port plate
\_‘ g
—~ — —~ 0 t —
=l "x%\/l | o : L
= 5 A —| o™ /F | ©
o3| v o ' A ©|7 g 6 E
—RHa— A i 6 —
- | HI—T=I""T¢ Y
i1l . & | N: M
“al | L H =8 = 4
L | . [ ) pudke w / -
_7‘"’\__\ 1. Boost pressure ) /S
valve
PS Br A
178.4 175.4(9)
- 195.4
& Center of gravity

Notice

Option: SAE working port A and B, same side left, suction port S top (13): Port plate 10 rotated through 180°,
installation drawing on request

v Splined shaft DIN 5480 v Splined shaft ANSI B92.1a
Z - W25x1.25x18%9g S -1in 15T 16/32DP?

35
22

7.5

7.5

M10 x 1.57
3/8-16UNC-2B%

35

272
|

|
-
35

|

|
72

-

29 30

45 46

1) Center bore according to DIN 332 (thread according to DIN 13)

2) Involute spline according to ANSI B92.1a, 30° pressure angle, flat
root, side fit, tolerance class 5

3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 28 (Dimensions in mm)
Connection table for port plate 10 and 13
Ports Standard Size Pmax [bar]? State'"
A, B Working port SAEJ5189 3/4 in 450 o}
Fastening thread DIN 13 M10 x 1.5; 17 deep

S Suction port DIN 38528 M33 x 2; 18 deep 5 09
T, Drain port DIN 38528 M22 x 1.5; 14 deep 3 on
T, Drain port DIN 38528 M22 x 1.5; 14 deep 3 X7
R Air bleed port DIN 38528 M12 x 1.5; 12 deep 3 X
X1, Xo Control pressure port (upstream of orifice) DIN 38528 M12 x 1.5; 12 deep 40 X
X4, X, Control pressure port (upstream of orifice, DG only) DIN 38529 M12 x 1.5; 12 deep 40 ¢}
X3, X42  Stroking chamber pressure port DIN 38528 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet DIN 38528 M12 x 1.5; 12 deep 40 X
Ps Pilot pressure port DIN 38528 M14 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M14 x 1.5; 12 deep 40 0}
Y Pilot pressure port outlet (only DA..7) DIN 38528 M14 x 1.5; 12 deep 40 0
Ma, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38528)  M12 x 1.5; 12 deep 450 X
F. Boost pressure port inlet DIN 38528 M18 x 1.5; 12 deep 40 X
Fe Boost pressure port outlet DIN 38528 M18 x 1.5; 12 deep 40 X
Y, Y, Pilot pressure port (pilot signal HD only) DIN 38528 M14 x 1.5; 12 deep 40 ¢}
Y4 Pilot pressure port (inch signal only DA..8) DIN 38528 M10 x 1; 8 deep 80 X

Connection table for port plate 30

Ports Standard Size Pmax [bar]? State'"
A, B Working port SAEJ518% 3/4 in 450 0
Fastening thread DIN 13 M10 x 1.5; 17 deep

S Suction port ISO 614919  M33 x 2; 19 deep 5 09
T Drain port ISO 614919 M22 x 1.5; 14 deep 3 on
T, Drain port ISO 614919 M22 x 1.5; 14 deep 3 X7
R Air bleed port ISO 614919 M12 x 1.5; 12 deep 3 X
X1, Xa Control pressure port (upstream of orifice) ISO 614919 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet ISO 614919 M14 x 1.5; 11.5 deep 40 X
Ps Pilot pressure port ISO 614919 M14 x 1.5; 12 deep 40 X
M., Mg Measuring port pressure A, B SO 614919 M14 x 1.5; 11.5 deep 450 X
F. Boost pressure port inlet ISO 614919  M18 x 1.5; 14.5 deep 40 X
Fe Boost pressure port outlet SO 614919 M18 x 1.5; 14.5 deep 40 X

4) Depending on the application, momentary pressure peaks

can occur. Keep this in mind when selecting measuring devices

and fittings.

Only dimensions according to SAE J518, metric fastening thread

is a deviation from the standard.

Plugged for external boost pressure supply.

Depending on installation position, T1 or T, must be connected

The countersink may be deeper than specified in the standard.

Ports designed for straight stud ends according to

EN I1SO 9974-2 type E

9) Optional

10) The countersink may be deeper than specified in the standard.
Ports designed for straight stud ends according to EN ISO
6149-2

11) O = Must be connected (plugged on delivery)
X = Plugged (observe installation instructions)
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THM HYDRAULICS

Unit Dimensions Size 28 (Dimensions in mm)
v HD - Proportional control, hydraulic, pilot-pressure related ¥ HW - Proportional control, hydraulic, mechanical servo
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) 27 28
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THM HYDRAULICS

Unit Dimensions Size 28 (Dimensions in mm)
DA control valve
v DA..2 - Fixed setting v DA..3 - Mechanically adjustable with position lever
139.1
102.4
©f \© 7
OBl 3
o\ /o & _/o ol ol %
< [e) O o e
3 _ _
o™ %[j[—thA—poo Iy
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o £ 175.4 ‘
t ¥ Detail W
Detail W
| .
L 8 @ h S
S o % ) B 2
S © s —
7k7 -
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HEe 2 o) S 3
< ’ | J‘ N I ‘9
o
-~ Direction of Direction of actuation
actuation "counter-clockwise"
"clockwise" (3R) (3L)
v DA..7 - Fixed setting and ports for pilot control device v DA..8 - Fixed setting and inch valve mounted
138.9 L1253 2
111.5 S
102.3 Ps = YRy %Eq
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THM HYDRAULICS

Unit Dimensions Size 40 (Dimensions in mm)

NV - Version without control module

Standard: SAE working port A and B top and bottom, suction port S bottom (02)

Pressure cut-off HD valve:
. 12.7 125 With bypass X2
Mechanical Without bypass
neutral PS [
e | SIESSAIE .
- Ls a1 [FplNep] o)
% AT R B =
g i al_ 8= =
o | THH - {@k & W_
Ko HHUHC - N
©| g N < l‘ o =
~ ) g =
7 = L I}- G —| R
15 a
Flange SAE J744 oo 12| M ¢ K T2
127-2 (C) 112 HD valve:
182.7(S) Without bypass
201.7 With bypass
235.7
Boost pressure valve
191 7 Detail W
: Port plate
24.1 23.8 Fo P
| L —
- % ? Far > | %
— — 1 .
© L\rl)l | >< JP G & Fe i \) 5 E
R = 1o i o = icEE
= et I &E
>< | b — ~ —1]
@ 1lTe fmt ® - < N
© M8 x 1.25; 11 deep ] My
Ps G DIN 13 E?
180.7 Mg, My 198.7
% Center of gravity
Notice
Option: SAE working port A and B top and bottom, suction port S top (03), port plate (02) rotated
through 180°, installation drawing on request
v Splined shaft DIN 5480 v Splined shaft DIN 5480 v Splined shaft ANSI B92.1a v Splined shaft ANSI B92.1a
Z - W30x2x14x9g A - W35x2x16x9g S -1 1/4in 14T 12/24DP? U-1in 15T 16/32DP?
= 35 = 40 B =
2 22 ~ 28 § 48 & 38
o 12 I x| 95 z 28 % 22
= - — E\ < 9.5 ©o| 7.5
o = — 3 = by
2 == &‘W g g 4 | [ s —
g 7z 3 FaH & = g0 = c
Q i o p— p g Y1
i 1y g 2= 8 & =l s
} I
45 | 32 40 ﬁ 30 i
50 56 46

1) Center bore according to DIN 332 (thread according to DIN 13)

2) Involute spline according to ANSI B92.1a, 30° pressure angle,
flat root, side fit, tolerance class 5

3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 40 (Dimensions in mm)
v Connection table for port plate 02 and 03
Ports Standard Size Pmax [bar]? State'?
A, B Working port SAEJ518%  3/4in 450 0

Fastening thread DIN 13 M10 x 1.5; 17 deep

S Suction port DIN 38528 M33 x 2; 18 deep 5 09
T, Drain port DIN 38528 M22 x 1.5; 14 deep 3 on
T, Drain port DIN 38528 M22 x 1.5; 14 deep 3 X7
R Air bleed port DIN 38528 M12 x 1.5; 12 deep 3 X
X1, X, Control pressure port (upstream of orifice) DIN 38528 M12 x 1.5; 12 deep 40 X
X1, X2 Control pressure port (upstream of orifice, DG only) DIN 38528 M12 x 1.5; 12 deep 40 (0]
X3, X;®  Stroking chamber pressure port DIN 38528 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet DIN 38528 M12 x 1.5; 12 deep 40 X
Ps Pilot pressure port DIN 38528 M14 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M14 x 1.5; 12 deep 40 (0]
Y Pilot pressure port outlet (only DA..7) DIN 38528 M14 x 1.5; 12 deep 40 (0]
M,, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38528 M12 x 1.5; 12 deep 450 X
F. Boost pressure port inlet DIN 38528 M18 x 1.5; 12 deep 40 X
F.'% Boost pressure port inlet (attachment filter) DIN 38528 M18 x 1.5; 12 deep 40 X
F 10 Boost pressure port outlet DIN 38528 M18 x 1.5; 12 deep 40 X
) Line from filter to suction port (cold start) DIN 38528 M18 x 1.5; 12 deep 40 X
Y4, Yo Pilot pressure port (pilot signal HD only) DIN 38528 M14 x 1.5; 12 deep 40 (0]
4 Pilot pressure port (inch signal only DA..8) DIN 38528 M10 x 1; 8 deep 80 X

v Connection table for port plate 22

Ports Standard Size Pmax [bar]? State'?
A, B Working port SAEJ518%  3/4in 450 0
Fastening thread DIN 13 M10 x 1.5; 17 deep

S Suction port ISO 6149' M33 x 2; 19 deep 5 09
T, Drain port ISO 6149') M22 x 1.5; 14 deep 3 on
T, Drain port ISO 6149  M22 x 1.5; 14 deep 3 X7
R Air bleed port ISO 6149 M12 x 1.5; 12 deep 3 X
X1, X, Control pressure port (upstream of orifice) ISO 6149 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet ISO 6149' M14 x 1.5; 11.5 deep 40 X
Ps Pilot pressure port SO 6149' M14 x 1.5; 12 deep 40 X
M,, Mg Measuring port pressure A, B ISO 6149") M14 x 1.5; 11.5 deep 450 X
F. Boost pressure port inlet ISO 6149') M18 x 1.5; 14.5 deep 40 X
F,119 Boost pressure port inlet (attachment filter) DIN 38528 M18 x 1.5; 12 deep 40 X
F.10 Boost pressure port outlet DIN 38528 M18 x 1.5; 12 deep 40 X
Fg'? Line from filter to suction port (cold start) DIN 38528 M18 x 1.5; 12 deep 40 X

4) Depending on the application, momentary pressure peaks can occur.  9) Optional

Keep this in mind when selecting measuring devices and fittings. 10) The diameter of the countersink deviates from the standard.
5) Only dimensions according to SAE J518, metric fastening thread is

a deviation from the standard. 11) The countersink may be deeper than specified in the standard.
6) Plugged for external boost pressure supply. Ports designed for straight stud ends according to EN ISO 6149-2
7) Depending on installation position, T1 or T, must be connected 12) O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)
8) The countersink may be deeper than specified in the standard.

Ports designed for straight stud ends according to
EN ISO 9974-2 type E

28/90




THM HYDRAULICS

Unit Dimensions Size 40 (Dimensions in mm)
v HD - Proportional control, hydraulic, pilot-pressure related v HW - Proportional control, hydraulic, mechanical servo
63 9
50
27 28

Version with
neutral position
switch, HWDL

v EZ - Two-point control, electric

137.1 137.1
100.3 100.3
3 o3
— go‘_ LO‘_
=k sk
_Q .’e | o e % ol

v ET - Electric control, direct operated, two FTDRE

148
125
< _
0 ss > & © H Mg
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THM HYDRAULICS

Unit Dimensions Size 40 (Dimensions in mm)
DA control valve
v DA..2 - Fixed setting v DA..3 — Mechanically adjustable with position lever
181.7 - Direction of
1371 1 20 actuation
100.3 J “‘ 28 "clockwise" (3R)
T 1 ﬁ"\% /
3 vy B P I /o s
- Ay ] ™
e ol
3 S GERE
[ IS
.
Direction of Q
actuation g.
"Counter- S
clockwise"
(3L) Eﬂ
B MIIN
— L] Ol
% ol
,m LO .
IS — %
o | E
[
181.7 H
v DA..7 - Fixed setting and ports for pilot control device v DA..8 - Fixed setting and inch valve mounted
137.1
125(Ps)
100.3 Y Pg
TGO A — iy N Q
el © o
e\ /o & H— o 12 o) % = "
m —
] 2 || V8T .
W =
3 <
O s g
o —
o O N
N,
o o < o »
; S Y}
| 3|3 - y
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5 ot E
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THM HYDRAULICS

Unit Dimensions Size 56 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B top and bottom, suction port S bottom (02)

Pressure cut-off
HD valve: 106 106
12.7 129.5 o With bypass X1 .1 R X5
Mechanical 5 Without bypass
neutral D | T F :%—‘FEK%
position ] T | a B
adjustment == ’?L B e = -
g ‘ é | @
8 <~ L [ <™ W Sl
S EHT e e ‘
pw LN
SIRN - ] o 55)\” 4
3 U D T HE I
~— 1 Jw ) 7:-,[_ G - % ‘
2T sl
2 L L
Flange SAE J744 | 106 | Mo S F S A ng
127-2 (C) 109.5 HD valve: B9(S)_|_ 75(Ty)
200.4 (S) Without bypass 181
218.4 (G) With bypass 13
256.4
Boost pressure valve Detail W
206.9 etai
30 Fo Port plate I
(o]
F(ﬂ ‘ 2
_ 3
|: 9] o Fe p — E
Al Vv w N
o~ © \< @ %
7 ?J X @
= N
R R L @
My
M8 x 1.25; 11 deep B
DIN 13
Ma, M 215.4
% Center of gravity

Notice

Option: SAE working port A and B top and bottom,
suction port S top (03), port plate (02) rotated through
180°, installation drawing on request




THM HYDRAULICS

Unit Dimensions Size 56 (Dimensions in mm)

NV - Version without control module
Option: SAE working port A and B, same side left, suction port S top (13)

Boost pressure valve

127 129.5 HD valve: 106 106
Mechanical With bypass
neutral Ty |Ps Without bypass .-AXI R lXZ
position 6 o %
adjustment\\ -
E MA 2} == o
~ I/ | @ <
@ L o@ N a Fel @
vl Q ~T G o~ =
N A = - N
a3 | E © ©
°d] i T N3
N Fof L | < =
PE | Sl
@ G @-7 7l B o w
= N 2 Oo )
7€ J ——— S 3
Flange SAE J744 "Fa, Fe
B T, Mg .
127-2 (C) 23 I
106 HD valve:
109.5(Ty,Ty) Without bypass 75(T»)
200.9(F,,F.) With bypass 181
218.9(G) 213
256.4 Pressure cut-off
Detail W
205.4(A, B) 23.8
197.4(S)
Port plate
Xi T1 My A B P
| .
L '/l_a-@ s A = 2
- — il o o) | &
E & o N
2| o R b 3 N o
U= -~ @ f © ©0 o
N B D @ ( rs}
2) | - E_ |3 \E o = @8 51
S i g | PATs
L] A O ol O T [} —
fon) B S g U i N — <
W\ B = 8 ©
)| IS
30 \
X2 Ps Mjp Mg G
23.8

& Center of gravity




THM HYDRAULICS

Unit Dimensions Size 56 (Dimensions in mm)
v Splined shaft DIN 5480 v Splined shaft DIN 5480
Z - W30x2x14x9g A - W35x2x16x9g
- 35 = 40
=2 22 N 28
X
S 7.5 | (: 9.5 |
s ) s L]
) ] LJ: S ] LJ: S
— 41 © — 1 <
© [N
s 7724 | s Az s
27 32
45 50 |
v Splined shaft ANSI B92.1a v Splined shaft ANSI B92.1a
S -1 1/4 in 14T 12/24DP? T-13/8in 21T 16/32DP?
% %
8 48 S 48
= 28 = 28
) )
I 95 I 95
© ©
i A
~ I E— ~ I E—
N~ N~
o o
8 i } j N 3 1 } j 3
[N LLL i [ LLL i
40 40
56 56

1) Center bore according to DIN 332 (thread according to DIN 13)

2) Involute spline according to ANSI B92.1a, 30° pressure angle,
flat root, side fit, tolerance class 5

3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 56 (Dimensions in mm)
Ports Standard Size Pmax [bar]¥  State'®
A, B Working port SAEJ518%  3/4in 450 0

Fastening thread DIN 13 M10 x 1.5; 17 deep
[ Suction port DIN 38528 M33 x 2; 18 deep 5 09
T, Drain port DIN 38528 M22 x 1.5; 14 deep 3 on
T Drain port DIN 385280 M22 x 1.5; 14 deep 3 X7
R Air bleed port DIN 38528 M12 x 1.5; 12 deep 3 X
X4, X, Control pressure port (upstream of orifice) DIN 38528 M12 x 1.5; 12 deep 40 X
X1, X, Control pressure port (upstream of orifice, DG only) DIN 385280 M12 x 1.5; 12 deep 40 (0]
X3, X,®  Stroking chamber pressure port DIN 38528 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet Working port A/B top and bottom DIN 385280 M14 x 1.5; 12 deep 40 X
Working port A/B lateral DIN 38528 M12 x 1.5; 12 deep 40 X
Ps Pilot pressure port DIN 385280 M14 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M14 x 1.5; 12 deep 40 (¢}
Y Pilot pressure port outlet (only DA..7) DIN 38528 M14 x 1.5; 12 deep 40 (0]
Ma, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38528 M12 x 1.5; 12 deep 450 X
Fa Boost pressure port inlet DIN 385280 M18 x 1.5; 12 deep 40 X
F.119 Boost pressure port inlet (attachment filter) DIN 38528 M18 x 1.5; 12 deep 40 X
F.10 Boost pressure port outlet DIN 385280 M18 x 1.5; 12 deep 40 X
Fs'0 Line from filter to suction port (cold start) DIN 38528 M18 x 1.5; 12 deep 40 X
Y1, Y, Pilot pressure port (pilot signal HD only) DIN 385280 M14 x 1.5; 12 deep 40 (0]
z Pilot pressure port (inch signal only DA..8) DIN 38528 M10 x 1; 8 deep 80 X
4) Depending on the application, momentary pressure peaks can 8) The countersink can be deeper than specified in the standard.
occur. Keep this in mind when selecting measuring devices and Ports designed for straight stud ends according to

fittings. EN ISO 9974-2 type E
5) Only dimensions according to SAE J518, metric fastening thread is  9) Optional

a deviation from the standard. 10) The diameter of the countersink deviates from the standard.
6) Plugged for external boost pressure supply. (For details, dimensions of the countersinks)

7) Depending on installation position, T1 or T, must be connected 11) O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)




THM HYDRAULICS

Unit Dimensions Size 56 (Dimensions in mm)
v HD - Proportional control, hydraulic, pilot-pressure related v HW - Proportional control, hydraulic, mechanical servo
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THM HYDRAULICS

Unit Dimensions Size 56 (Dimensions in mm)
DA control valve
v DA..2 - Fixed setting v DA..3 - Mechanically adjustable with position lever
197.4 . .
142 ‘ Direction of
146 109.3 ‘ o8 actuation
109.3 : L I "clockwise" (3R)
i 20,
© © (o))
O — ] // —
NS T
= e Sl e
= B N
H S i LA !
) 0
<« Direction of ® N *g‘
o actuation i S <
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N
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v DA..7 - Fixed setting and ports for pilot control device v DA..8 - Fixed setting and inch valve mounted
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THM HYDRAULICS

Unit Dimensions Size 71 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B top and bottom, suction port S bottom (02)

Pressure cut-off 115.5 118.5
HD valve 100.1(F,)
127 Ps With bypass
Mechanical » L
neutral )
po§|t|on ﬂjﬂ_ﬂ ;
adjustment Ok 0 1 11 0
- o w ;_‘3 § oo ©
2 (3 o
= q *-‘Tl N lw 2w ®
] @ p 3
s 8 I ey S | —
o <0
o ﬂ 8 3 0 g’g
] oe]
A= — 2 N 3
5 1, 6 s M h
Flange SAE J744 | 135 A S a5 ™| T T,
127-2/4 (C) 152.5(T4,T,) Boost pressure valve 84(S) | 83(T»)
214(G) HD valve 181
237(S) With bypass 213
293.6 | max.154 |
Detail W
F. Port plate
>
[ J —
~ § Fa  [15 R‘b ;
L) B i g
o © F. i § g P
[e0] ~ 1 AT —
B et e
e e Fs — U
ﬂ 8 E’ | My
M8 x 1.25; 10 deep HE?‘
DIN 13
Mg; Ma 939
% Center of gravity

Notice

Option: SAE working port A and B top and bottom,
suction port S top (03). Port plate (02) rotated through
180°, installation drawing on request




THM HYDRAULICS

Unit Dimensions Size 71 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B, same side left, suction port S bottom (10)

12.7 157.3 Pressure cut-off
Mechanical HD valve
neutral With bypass
position .
adjustment L'Jil] |
5 Mo o £ 0
© n ol ol
™) A bl o
R N w o @
o9 | <
N~ P -
% =~ Q G n —
[ =| —
2 82 !
[ AN Oy
Flange SAE J744 ?‘ Ma
127-2/4 (C) .
135 Boost pressure valve) 83(T»)
152.5(T4,T) HD valve 181
214(G) With bypass 105.5(G)
231(S) 213
293.6 \ max. 154
Detail W
241(A, B) Port plate 27.8 7
X;Ti:My| AB IJQ_I
| <
q s F B 2
SRl e ol {9 & U 5
- - + o ©
€ i JhF oS HO 93
™ —| O T @)
| w0 R - © A oY
N e |[[ [0 (/ N ﬁ,ﬁ B
- PP - J |He 6o
= (& < A N
2 0) o3 ~ M1
: 4 ) (o of ot
j 1 LSJ A ?# S
X2 Ps Ma, Mg
226(F,) 27.8
241(F.)

& Center of gravity

Notice
Option: SAE working port A and B, same side right, suc-
tion port S top (13), installation drawing on request




THM HYDRAULICS

Unit Dimensions Size 71

v Splined shaft DIN 5480

(Dimensions in mm)

v Splined shaft DIN 5480

Z - W35x2x16%9g A - W40x2x18x9g
= 40 45
o ~
‘r: 28 = 36
x 9.5 | o 12 |
o e
— | ] 2 _ J
= iy 0 1 o
A == oJjg i =
_ LA ] Q L
32 37
50 55
v Splined shaft ANSI B92.1a v Splined shaft ANSI B92.1a
S -1 1/4 in 14T 12/24DP? T-13/8in 21T 16/32DP?
@ @
N 48 N 48
s S
= 28 = 28
3| 95 3 95
© ©
i i
— L ~ —
Te]
5 =2 R 2 =2 g
I L B I e B
N 0
56 56

1) Center bore according to DIN 332 (thread according to DIN 13)

2) Involute spline according to ANSI B92.1a, 30° pressure angle, flat
root, side fit, tolerance class 5

3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 71 (Dimensions in mm)
Ports Standard Size pmax [bar]®  State'
A, B Working port SAEJ518%  in 450 O

Fastening thread DIN 13 M12 x 1.75; 17 deep
[ Suction port DIN 38528 M42 x 2; 20 deep 5 08
T Drain port DIN 38528 M26 x 1.5; 16 deep 3 on
T, Drain port DIN 38528 M26 x 1.5; 16 deep 3 X7
R Air bleed port DIN 38528 M12 x 1.5; 12 deep 3 X
X4, X, Control pressure port (upstream of orifice) DIN 38528 M12 x 1.5; 12 deep 40 X
X1, X2 Control pressure port (upstream of orifice, DG only) DIN 38528 M12 x 1.5; 12 deep 40 (¢}
X3, X;®  Stroking chamber pressure port DIN 38528 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet DIN 38528 M18 x 1.5; 12 deep 40 X
Ps Pilot pressure port DIN 38528 M14 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M14 x 1.5; 12 deep 40 (e}
Y Pilot pressure port outlet (only DA..7) DIN 385280 M14 x 1.5; 12 deep 40 (¢}
M,, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38528 M12 x 1.5; 12 deep 450 X
Fa, Boost pressure port inlet DIN 38528 M26 x 1.5; 16 deep 40 X
F, 19 Boost pressure port inlet (attachment filter) DIN 38528 M22 x 1.5; 14 deep 40 X
F10 Boost pressure port outlet DIN 38528 M22 x 1.5; 14 deep 40 X
Fs10 Line from filter to suction port (cold start) DIN 385280 M22 x 1.5; 14 deep 40 X
Y1, Yo Pilot pressure port (pilot signal HD only) DIN 38528 M14 x 1.5; 8 deep 40 (e}
z Pilot pressure port (inch signal only DA..8) DIN 38528  M10 x 1; 12 deep 80 X
4) Depending on the application, momentary pressure peaks can 8) The countersink can be deeper than specified in the standard.
occur. Keep this in mind when selecting measuring devices and Ports designed for straight stud ends according to

fittings. EN ISO 9974-2 type E
5) Only dimensions according to SAE J518, metric fastening thread is 9) Optional

a deviation from the standard. 10) The diameter of the countersink deviates from the standard.
6) Plugged for external boost pressure supply. (For details, dimensions of the countersinks)

7) Depending on installation position, T4 or T, must be connected 11) O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)




THM HYDRAULICS

Unit Dimensions Size 71 (Dimensions in mm)

v HD - Proportional control, hydraulic, pilot-pressure related v HW - Proportional control, hydraulic, mechanical servo

Y, - Version with
® O @ neutral position

o switch, HWDL

[
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&CD
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163.5
v EP - Proportional control, electric v EZ - Two-point control, electric
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152.6
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v DG - Hydraulic control, direct operated
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THM HYDRAULICS

Unit Dimensions Size 71 (Dimensions in mm)
DA control valve
v DA..2 - Fixed setting v DA..3 - Mechanically adjustable with position lever
215.5 ‘ Direction of
189.3 | .20  actuation
189.3 152.6 > "clockwise" (3R)
152.6 ° Oo
/\0 28
@‘@ h = -
Yo} ‘ 0 (o))
<& \
7 je—9C o =& oH@ iiy — ACL?5
. _=~©) - 2 Jokai 23S
HD‘ Y A Ty — Ey
_ i
% Direction of —
] actuation
— "Counter-
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3 (3L) I
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© 5 [e0]
£ S
H <
215.5 ‘ © g
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v DA..7 - Fixed setting and ports for pilot control device v DA..8 - Fixed setting and inch valve mounted
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THM HYDRAULICS

Unit Dimensions Size 90 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B top and bottom, suction port S bottom (02)

Pressure cut-off 113 118.5
12.7 158.5 HD valve X1 94.1(Fe) R X2
Mechanical |:>5 With bypass - - _
neutral ' ‘
position W H M 78 "
adjustment \ ) ) B o o
: : :
= )
2 2 =
< w_- N
L{N) o l 1)) [op)
Ol | N : \ WY n =
= ¢ < S N
o~ S
A < o
17 Llle % My
Flange SAE J744 145 o T2
152:2/4 (D) 160.7 Boost pressure valve
7.5 HD valve
248.50) With bypass
301 yp ,
max. 137.5
Detail W
Port plate
== S
F L y —
B al f@ﬂ}@ é
29 8 Fe@% ="
co o 5 1o
gé Fs B |
=X T
= M8 x 1.25; 10 d ‘ ‘
x . B
.25; eep ' My
DIN 13
Mo M 5
8.7 248.5
$ Center of gravity

Notice

Option: SAE working port A and B top and bottom,
suction port S top (03). Port plate (02) rotated through
180°, installation drawing on request




THM HYDRAULICS

Unit Dimensions Size 90 (Dimensions in mm)
v Splined shaft DIN 5480 v Splined shaft DIN 5480
Z - W35%2x16x9g A - W45x2x21x9g
- 40 50
o) -
: 28 N 36
x 9.5 B x 12 B
o °
— — > —U
=) 1 o 1 o
oJ i == J g - ==
Q LLL2A ] I LLLLA
32 42
50 60 |
v Splined shaft ANSI B92.1a v Splined shaft ANSI B92.1a
S -13/4in 13T 8/16DP? U -1 1/4in 14T 12/24DP?
& o
8 67 & 48
&) O
> 36 % 28
)
| 12 S 9.5
L4 _] =
2 =5 7) 2 Tl 8
® 7 O ® _ + S
8 == 8 |l
95 40
75 56

1) Center bore according to DIN 332 (thread according to DIN 13)

2) Involute spline according to ANSI B92.1a, 30° pressure angle,
flat root, side fit, tolerance class 5

3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 90 (Dimensions in mm)
Ports Standard Size Pmax [bar]®  State'®
A, B Working port SAEJ518%  1in 450 0

Fastening thread DIN 13 M12 x 1.75; 17 deep
S Suction port DIN 38528 M42 x 2; 20 deep 5 09
T, Drain port DIN 38528 M26 x 1.5; 16 deep 3 on
T, Drain port DIN 38528 M26 x 1.5; 16 deep 3 X7
R Air bleed port DIN 38528 M16 x 1.5; 12 deep 3 X
X4, X, Control pressure port (upstream of orifice) DIN 38528 M16 x 1.5; 12 deep 40 X
X1, Xa Control pressure port (upstream of orifice, DG only) DIN 38528 M16 x 1.5; 12 deep 40 (e}
X3, X42  Stroking chamber pressure port DIN 385280 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet DIN 38528 M18 x 1.5; 12 deep 40 X
Ps Pilot pressure port DIN 385280 M18 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M18 x 1.5; 12 deep 40 (e}
Y Pilot pressure port outlet (only DA..7) DIN 38528 M18 x 1.5; 12 deep 40 (0]
Ma, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38528 M12 x 1.5; 12 deep 450 X
Fa Boost pressure port inlet DIN 385280 M26 x 1.5; 16 deep 40 X
F. 19 Boost pressure port inlet (attachment filter) DIN 38528 M22 x 1.5; 14 deep 40 X
F.'0 Boost pressure port outlet DIN 38528 M22 x 1.5; 14 deep 40 X
Fs'® Line from filter to suction port (cold start) DIN 38528 M22 x 1.5; 14 deep 40 X
Y1, Y, Pilot pressure port (pilot signal HD only) DIN 38528 M14 x 1.5; 12 deep 40 (0]
z Pilot pressure port (inch signal only DA..8) DIN 385280  M10 x 1; 8 deep 80 X
4) Depending on the application, momentary pressure peaks can 8) The countersink can be deeper than specified in the standard.
occur. Keep this in mind when selecting measuring devices and Ports designed for straight stud ends according to

fittings. EN ISO 9974-2 type E
5) Only dimensions according to SAE J518, metric fastening thread is  g) Optional

a deviation from the standard. 10) The diameter of the countersink deviates from the standard.
6) Plugged for external boost pressure supply. (For details, dimensions of the countersinks)

7) Depending on installation position, T; or T, must be connected . 11) O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)




THM HYDRAULICS

Unit Dimensions Size 90 (Dimensions in mm)
DA control valve
v DA..2 - Fixed setting v DA..3 - Mechanically adjustable with position lever
237.5 Direction of
207.8 20 actuation
170.7 || "clockwise" (3R)
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THM HYDRAULICS

Unit Dimensions Size 125 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B top and bottom, suction port S bottom (02)

Pressure cut-off X
12.7 HD valve 1
Mechanical With bypass
neu'tr'al — | Fo
position
adjustment Bm
] ks e
e
% —
: - — Ho
S . HE
= SN ITjE -
I ) o
Flange SAE J744 | 160 . S |
152-2/4 (D) 184.5(T1,T>) Boost pressure valve S 0 B(WSBJ_'B%(T ) T2
. 2
2392. ;&4«;)(5) HD valve 228.6
: With bypass 266.6
326.4 '
max. 157.3
2794 T Detail W
95.5 ; 31.8 Fo Port plate
- i ;
- =B Foi— .
- .
g L\? H g 5 \_ % Fe — g
l>_l| LA o
= —©— o e gij
ol adi dis & Fs
7 RO @] F
E” ‘\@ M10 x 1.5; 12.5 deep
— P DIN 13
. B Mg, Ma AN
& Center of gravity

Notice

Option: SAE working port A and B top and bottom,
suction port S top (03). Port plate (02) rotated through
180°, installation drawing on request




THM HYDRAULICS

Unit Dimensions Size 125 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B, same side left, suction port S bottom (10)

137 137
. 12.7 184.5 Pressure cut-off X, R X,
Mechanical HD valve /
neutral With bypass
position 0 N
adjustment Mg wl —
© et o)}
g -
gl | ® gl - 8
8 0 5 ©
= My W :
o — AN —~] 2
2|0 ol ®n -
slel™ ol ©
. G Y
s =
Flange SAE J744 S
152-2/4 (D) 20 My 114.5
160 Boost pressure valve ‘ 94(T,)
184.5(T+,T>) HD valve 228.6
239.4(G) With bypass 266.6
262.9(S) . max.158.5
326.4
Detail W
273.4(B, A, F.) Port plate 31.8
95.5
X1 Tq B, A Y
£ o
<
.~ B oo} 3
5 < b
N o g © ©l ©
S 9 ! B ||o oot o tE
— )
— - o
< A et
& = 8
AT S o olf—
3
31.8
% Center of gravity

Notice
Option: SAE working port A and B, same side right,
suction port S top (13), installation drawing on request




THM HYDRAULICS

Unit Dimensions Size 125 (Dimensions in mm)

v Splined shaft DIN 5480 v Splined shaft DIN 5480

Z - W40x2x18%9g A - W45x2x21x9g
45 50
xS 36 X 36
x 12 | x 12 i
© ©
= — = .
1 o iy o
i == g i s
Q LLLA [\ LLLLA
37 42
55 60
v Splined shaft ANSI B92.1a v Splined shaft ANSI B92.1a
S -13/4in 13T 8/16DP? T-2in 15T 8/16DP?
2 o
S 67 S 80
% 36 % 36
)
- 12 ‘? 12
: ©
g P 5 e
o - Q
S zzZ | ® S et 1y
55 66
75 88

1) Center bore according to DIN 332 (thread according to DIN 13)

2) Involute spline according to ANSI B92.1a, 30° pressure angle, flat
root, side fit, tolerance class 5

3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 125 (Dimensions in mm)
v Connection table for port plate 02, 03, 10 and 13
Ports Standard Size DPmax [bar]? State'?
A, B Working port SAEJ518%) 11/4 in 450 (0}
Fastening thread DIN 13 M14 x 2; 19 deep
S Suction port DIN 38528 M48 x 2; 22 deep 5 09
T, Drain port DIN 38528 M33 x 2; 18 deep 3 on
T, Drain port DIN 38528 M33 x 2; 18 deep 3 X7
R Air bleed port DIN 38528 M16 x 1.5; 12 deep 3 X
X1, X, Control pressure port (upstream of orifice) DIN 38528 M16 x 1.5; 12 deep 40 X
X1, X,  Control pressure port (upstream of orifice, DG only) DIN 38529 M16 x 1.5; 12 deep 40 0
X3, X42 Stroking chamber pressure port DIN 38528 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet DIN 38528 M22 x 1.5; 14 deep 40 X
Ps Pilot pressure port DIN 38528 M18 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M18 x 1.5; 12 deep 40 (0}
Y Pilot pressure port outlet (only DA..7) DIN 38528 M18 x 1.5; 12 deep 40 0
M,, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38529 M12 x 1.5; 12 deep 450 X
Fa Boost pressure port inlet DIN 38528 M33 x 2; 18 deep 40 X
Fa 10 Boost pressure port inlet (attachment filter) DIN 38528 M33 x 2; 18 deep 40 X
F 10 Boost pressure port outlet DIN 38528 M33 x 2; 18 deep 40 X
Fs'® Line from filter to suction port (cold start) DIN 38528 M33 x 2; 18 deep 40 X
Y;,Y, Pilot pressure port (pilot signal HD only) DIN 38528 M14 x 1.5; 12 deep 40 (¢}
4 Pilot pressure port (inch signal only DA..8) DIN 38528 M10 x 1; 8 deep 80 X

v Connection table for port plate 22

Ports Standard Size Pmax [bar]? State'?
A, B Working port SAEJ518%) 11/4in 450 (¢}
Fastening thread DIN 13 M14 x 2; 19 deep

[ Suction port ISO 6149 M48 x 2; 22 deep 5 0%
T Drain port ISO 61491 M33 x 2; 19 deep 3 on
T Drain port ISO 6149 M33 x 2; 19 deep 3 X7
R Air bleed port ISO 61491 M14 x 1.5; 11.5 deep 3 X
X1, X,  Control pressure port (upstream of orifice) ISO 61491 M14 x 1.5; 11.5 deep 40 X
G Boost pressure port inlet ISO 61491 M22 x 1.5; 15.5 deep 40 X
Ps Pilot pressure port ISO 61491 M18 x 1.5; 14.5 deep 40 X
M,, Mg Measuring port pressure A, B ISO 61491 M14 x 1.5; 12 deep 450 X
F. Boost pressure port inlet ISO 61491 M33 x 2; 19 deep 40 X
F. 19 Boost pressure port inlet (attachment filter) DIN 38529 M33 x 2; 18 deep 40 X
F.' Boost pressure port outlet DIN 38528 M33 x 2; 18 deep 40 X
Fs'0 Line from filter to suction port (cold start) DIN 38529 M33 x 2; 18 deep 40 X

4) Depending on the application, momentary pressure peaks can occur. gy Optional

=

Keep this in mind when selecting measuring devices and fittings. 10) The diameter of the countersink deviates from the standard.
5) Only dimensions according to SAE J518, metric fastening thread is a (For details, dimensions of the countersinks)

deviation from the standard. 11) The countersink may be deeper than specified in the standard.
6) Plugged for external boost pressure supply. Ports designed for straight stud ends according to EN ISO 6149-2
7) Depending on installation position, T4 or T, must be connected 12) O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)
8

The countersink can be deeper than specified in the standard.Ports
designed for straight stud ends according to EN ISO 9974-2 type E
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THM HYDRAULICS

Unit Dimensions Size 125 (Dimensions in mm)

v HD - Proportional control, hydraulic, pilot-pressure related v HW - Proportional control, hydraulic, mechanical servo

153.1
191.5
204.4

Version with

neutral position
¢\& switch, HWDL
ol \¢ \»n
N \«? ¥

r‘ﬁu
(o)
|

Ce)

©
=

i
— &
e
0
50(50

T L @A o
%g L% &
Y2
v EP - Proportional control, electric v EZ - Two-point control, electric
216.7 220.2
180 183.5

191.5

.

o o}
JC O IE
2
' o O ~—
e e bl
‘ oo g
U © —
ﬂ: B D © A
v DG - Hydraulic control, direct operated v ET - Electric control, direct operated, two DRE5
221.3
158.5
X1, X2 179.5
0 @
= e
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N~
ff
9
©
N
N T
I: @B
—
x
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THM HYDRAULICS

Unit Dimensions Size 125 (Dimensions in mm)
DA control valve
v DA..2 - Fixed setting v DA..3 - Mechanically adjustable with position lever
266.9 ‘ Direction of
220.2 | _ 20 actuation
183.5 /4+ "clockwise" (3R)
o 28
"\700
% o>
} 3
A
NE[[ 5
N ~
. . —
= i Direction o
| O@E ~ actuation
o "
5oyl — Counter-
,@‘ o o clockwise" —
@o ol 5 § (3L) I 0
2 é y% —
E' <
[y
266.9 - 1 v
266.9 F—
v DA..7 - Fixed setting and ports for pilot control device v DA..8 - Fixed setting and inch valve mounted
184.5(Ps)
198.5(2)
~
o & :
ol &
—
LS mice : =5 s
| 2 N~
) I; 012
HE- 8 - H ©
©
: R
i -~ 8| |0 O 15 o
%: B 3 ] K ¢ @ @ -,
S ﬂg S Q) %
214.5 ' = 75 Ho E
266.9 ]




THM HYDRAULICS

Unit Dimensions Size 180 (Dimensions in mm)

NV - Version without control module
Standard: SAE working port A and B top and bottom, suction port S bottom (02)

Pressure cut-off X1
15.9 219
Mechanical Pg HD valve
neutral With bypass Fo
position
adjustment
|| 4
g S|
o5 mEE
aa 3
S “l2]w
™ — L
i My | e
Flange SAE J744 | 2 T2 Soost l
165-4 (E) 180" oost pressure va ve8
208 864 HD valve
: With
305.905) ith bypass
370.9
315.8 .
_l_ a Port plate
“ T
o ™
S i
= - Fai ¢ @ -
Slo 8 %3
v e Fe o | E
— ™8 j *Q_f/@ mfm
g ] S
é i F /)¢
9
My
M10 x 1.5; 12.5 deep 3119
Mg My DIN13 :
% Center of gravity

Notice

Option: SAE working port A and B top and bottom,
suction port S top (03). Port plate (02) rotated through
180°, installation drawing on request

1) Center of gravity




THM HYDRAULICS

Unit Dimensions Size 180

v Splined shaft DIN 5480

Z - W50%2x24x9g

55
36

12

M16 x 21

-
I
I
i
260

2107

(Dimensions in mm)

44
65
v Splined shaft ANSI B92.1a v Splined shaft ANSI B92.1a
S - 13/4in 13T 8/16DP? T-21/4in 17T 8/16DP?
@ @
i 67 & 80
o) o)
> 36 > 42
3| 12 3| 15
M -
@ <
N~ o ~ o
S T ¢ £ T ¢
[N i a H
55 58
75 88

1) Involute spline according to ANSI B92.1a, 30° pressure angle, flat
root, side fit, tolerance class 5

2) Center bore according to DIN 332 (thread according to DIN 13)
3) Thread according to ASME B1.1




THM HYDRAULICS

Unit Dimensions Size 180 (Dimensions in mm)
Ports Standard Size Pmax [bar]® State'®
A, B Working port SAEJ518%) 11/4in 450 O

Fastening thread DIN 13 M14 x 2; 19 deep
[ Suction port DIN 38528 M48 x 2; 22 deep 5 09
T, Drain port DIN 38528  M42 x 2; 20 deep 3 on
T, Drain port DIN 38528  M42 x 2; 20 deep 3 X7
R Air bleed port DIN 38528  M16 x 1.5; 12 deep 3 X
X1, Xo Control pressure port (upstream of orifice) DIN 38528 M16 x 1.5; 12 deep 40 X
X4, X, Control pressure port (upstream of orifice, DG only) DIN 38528  M16 x 1.5; 12 deep 40 (¢}
X3, X4®  Stroking chamber pressure port DIN 38528 M12 x 1.5; 12 deep 40 X
G Boost pressure port inlet DIN 38528 M22 x 1.5; 14 deep 40 X
Ps Pilot pressure port DIN 38528 M18 x 1.5; 12 deep 40 X
Ps Pilot pressure port (DA..7 only) DIN 38528 M18 x 1.5; 12 deep 40 O
Y Pilot pressure port outlet (only DA..7) DIN 38528 M18 x 1.5; 12 deep 40 (e}
Ma, Mg Measuring port pressure A, B DIN 38528 M12 x 1.5; 12 deep 450 X
My Measuring port, high pressure DIN 38528 M12 x 1.5; 12 deep 450 X
F. Boost pressure port inlet DIN 38528  M33 x 2; 18 deep 40 X
F. ' Boost pressure port inlet (attachment filter) DIN 38528  M33 x 2; 18 deep 40 X
F 10 Boost pressure port outlet DIN 38528  M33 x 2; 18 deep 40 X
Fs'® Line from filter to suction port (cold start) DIN 38528  M33 x 2; 18 deep 40 X
Y1, Yy Pilot pressure port (pilot signal HD only) DIN 38528 M14 x 1.5; 12 deep 40 0
4 Pilot pressure port (inch signal only DA..8) DIN 38528  M10 x 1; 8 deep 80 X
4) Depending on the application, momentary pressure peaks can 8) The countersink can be deeper than specified in the standard.

occur. Keep this in mind when selecting measuring devices and Ports designed for straight stud ends according to EN ISO 9974-2

fittings. type E
5) Only dimensions according to SAE J518, metric fastening thread is  9) Optional

a deviation from the standard. 10) The diameter of the countersink deviates from the standard.
6) Plugged for external boost pressure supply. (For details, dimensions of the countersinks)

7) Depending on installation position, T; or T, must be connected 11) O = Must be connected (plugged on delivery)

X = Plugged (in normal operation)




THM HYDRAULICS

Unit Dimensions Size 180 (Dimensions in mm)
v HD - Proportional control, hydraulic, pilot-pressure related v HW - Proportional control, hydraulic, mechanical servo
63 .9
50
27
] {
- u,: 5 © 28 ©
> o}
32 ; Y= S
[7T—\@© C o) [— —
| ) ©@F - .‘} ~
0
,,,,, =Pl .
L Version with
— =% » heutral position
_ N (©) o \O ;
) —r s _]p ﬁ o \& o switch, HWDL
E . , i,, | Oy SToH || N A
] il 0 o] B - N 3
— — (o) | +
R — e Al ININANG &
Zim SE PO s
== Y2 -
232.7
v EP - Proportional control, electric v EZ - Two-point control, electric
255.9
219.2

i ° O©ih§ | OOOi"B
= (o o — _ =H] (0 o AN

i LR 1531 B s HEl,
i 2

v DG - Hydraulic control, direct operated

219 X1, X2
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THM HYDRAULICS

Unit Dimensions Size 180 (Dimensions in mm)

DA control valve
v DA..2 - Fixed setting

1925

N~
o
- e {ifof s
~ oo ©
= ©
o]
] 9 s
= IS
292.9
v DA..7 - Fixed setting and ports for pilot control device v DA..8 - Fixed setting and inch valve mounted
292.9
253.7
222.6
Y Ps
N~ Yopl
i, o3 &
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—
e RS &) i
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@ ﬁ 55 o ©
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THM HYDRAULICS

Through drive, dimensions

Flange SAE J744 Hub for splined shaft" 28 40 56 71 90 125 180 Code
Without through drive ° ° ° ° ° ° ° 00
82-2 (A) 5/8 in 9T 16/32DP ° ° ° ° ° ° ° 01

¥ NOO (without boost pump, without through drive) / FOO (with boost pump, without through drive)

NOO - without boost pump

6 ©
o
© @ '

FOO0 - with boost pump

o\

O
1

Py

Al

NG A1 (NOO) A1 (F00)
28 213.9 223.4
40 220.2 235.7
56 239.4 256.4
71 279.1 293.6
20 287 301

125 320.9 326.4
180 370.9 370.9

v F014, sizes 28 to 71 (with boost pump)
Flange SAE J744: 82-2 (A)
Hub for splined shaft: 5/8 in 9T 16/32DP"

v K014, sizes 28 to 71 (without boost pump)
Flange SAE J744: 82-2 (A)
Hub for splined shaft: 5/8 in 9T 16/32DP"

4x M10x 1.5; 15 deep? A2 4x M10 x 1.5; 15 deep? P A2
I O-ring®
[ w©
~8
> Sy So <
g =T |8 g
TH @
[
A3 o[l a3
.Y Ad
106.4 A5 106.4 A5
A1 (to mounting flange) A1 (to mounting flange)
NG A1 A2 A3 A4 A5 NG A1 A2 A3 A4 A5
28 227.9 7.5 8.2 15.2 33.9 28 227.9 7.5 7.5 - 33.2
40 239.7 9 10 17 46 40 234.2 7.5 8.5 - 34.5
56 261.4 10 11 18 38.3 56 254.9 7.5 9 - 30.3
71 297.6 9 10 17 47.8 71 297.6 9 10 17.2 47.8

1) Involute spline according to ANSI B92.1a, 30° pressure angle,
flat root, side fit, tolerance class 5

2) Thread according to DIN 13
3) O-ring included in the scope of delivery

4) Please state in plain text whether the 2-hole horizontal or the

2-hole vertical version is used.
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THM HYDRAULICS

Through drive, dimensions

Flange SAE J744 Hub for splined shaft" 28 40 56 71 90 125 180 Code
82-2 (A) 5/8 in 9T 16/32DP | e[ e[ e e | e o[ e ]| o
v F01%, size 90 (with boost pump) v K014, size 90 (without boost pump)
Flange SAE J744: 82-2 (A) Flange SAE J744: 82-2 (A)
Hub for splined shaft: 5/8 in 9T 16/32DP" Hub for splined shaft: 5/8 in 9T 16/32DP"
4x M10 x 1.5; 15 deep? 8
- N
i = [ |o-ring®
\is) < j =
=1 : -
r 8 (\]
F ©
1 3
= =,
- 106.4 — 34
304 (to mounting flange)
v FO01%, size 125 (with boost pump) v K014, size 125 (without boost pump)
Flange SAE J744: 82-2 (A) Flange SAE J744: 82-2 (A)
Hub for splined shaft: 5/8 in 9T 16/32DP" Hub for splined shaft: 5/8 in 9T 16/32DP"
4x M10 x 1.5; 15 deep? 9 4x M10 x 1.5; 15 deep?
O-ring® O-ring®
& 0 0
S S
< . go < So
g Br 8 8 2
~ ® ©
= & &
U 10.8 10.8
106.4 35.8 106.4 35
330.9 (to mounting flange) 330.9 (to mounting flange)

1) Involute spline according to ANSI B92.1a, 30° pressure angle,
flat root, side fit, tolerance c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>