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COMPANY
PROFILE

SKS HYDRAULICS

SKS HYDRAULIC is one of the biggest manufacturers of hydraulic parts, with the most
comprehensive product line. After years of development, our product line includes
hydraulic piston pump, hydraulic piston motor, hydraulic spare parts, gearbox, preci-
sion casting & precision forging, these products are widely used in construction ma-
chines, marine machines, mining machines etc.

All of the advanced casting production lines, heat treatment lines, machining lines and
testing benches are imported from Germany, Japan, Denmark and Taiwan, could be
able to develop & produce the product independently with the world-class production
system of hydraulic parts & gearbox.

The company has a provincial-level high-tech R&D center, and have finished 2 national
torch plan projects, 1 national key project of new product and 1 national major scien-
tific & technological achievements transformation project. At same time, many of the
company's products have won the industry technology progress award. In 2019, the
company was rated as "Invisible Champion Enterprise of Zhejiang Province". As of the
end 2020, SKS has 104 patens, including 22 invention patents and 82 utility model pat-
ents. And established a provincial-level high-tech R&D center and a high-end hydraulic
research institute.

SKS hydraulic has more than 50 domestic and foreign dealers, has established a com-
plete distributor system and service system, covering all of the domestic market and
extanding to major global market.

SKS hydraulic is committed to providing global customers with the high-quality prod-
ucts and hydraulic transmission solutions, striving to become a leading enterprise in
the hydraulic transmission industry and configuring "China Core" for the construction

machinery.

HYDRAULIC PUMP
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Axial piston variable

double pump

SA22VG series 40

Size 45

Nominal pressure 380 bar
Maximum pressure 420 bar
Closed circuit
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@ SKS HYDRAULICS

Ordering code

[sazv oo [ [ [ [ [ [7Telal InTeelsrTal [ TAl-T |

Axial piston unit

’ 01 ‘ Swashplate design, variable, nominal pressure 380 bar, maximum pressure 420 bar ISA22VI

Operating mode

’ 02 ‘Double pump, closed circuit I G I

Size (NG)

’ 03 ‘ Geometric displacement, see technical data on page 7 I 045 I

Control device

04 | Proportional control hydraulic without neutral position switch HW2
mechanical servo, hexagon shaft with lever, free position®) with neutral position switch HWS
Proportional control electric U=12VvDC EP1

U=24VDC EP2
Hydraulic control, direct operated HT1
Electric control, direct operated; U=12VDC ET1
L two pressure reducing valves per circuit U=24VDC ET2
Connector for solenoids? (see page 23)
05 | Without connector (without solenoid, only for hydraulic control) 0
{ DEUTSCH - molded connector, 2-pin — without suppressor diode
Swivel angle sensor (see page 22)

06 | Without swivel angle sensor 0

Electric swivel angle sensor mounted? R
Pilot pressure ports HW HT EP ET

07 |Ports X3 and X, ° - ° ° 1
Ports X3 and X4 - ° - - 3
Ports X1, X; and X3, Xg ° - ° ° 4

| Ports X5 and Xg - ° - - 5

Mechanical stroke limiter (see page 22)

F08 Without mechanical stroke limiter 0
One-sided mechanical stroke limiter, externally adjustable, on opposite side to service line ports F

DA control valve (see page 15) HW HT EP ET

09 | Without DA control valve ° ° ° ° 0

DA control valve fixed setting ° ° ° - 1
Series
| 10 [Sseries 4, index 0 [ 40 |
Configuration of ports and fastening threads
’ 11 ‘ANSI, port threads with O-ring seal according to ISO 11926 I A I

e = Available - = Not available

1) On delivery, the position of the lever may differ from that shown in
the brochure or drawing. If necessary, the position of the lever can
be adjusted by the customer.

2) Connectors for other electric components can deviate.

3) Please contact us if the swivel angle sensor is used for control

+56 9 8460 4208
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SA22VG Series <<<

@D SKS HYDRAULICS

@K SKS HYDRAULICS

SA22VG Series <<<

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
[ sa22v|afoas| | [ | | [ [s]aofa] [w~]e2[s7[a] | [a|-[ |
Direction of rotation
12 |Viewed on drive shaft clockwise R
counter-clockwise
Sealing material
’ 13 ‘NBR (nitrile-rubber), shaft seal in FKM (fluoroelastomer) I N I
Mounting flange
| 14 [sAE J744, 1012 [ B2 ]
Drive shaft (permissible input torque, see page 17)
| 15 [Splined shaft ANSI B92.1a, 1 1/4 in 14T 12/24DP [ s7 |
Service line ports
’ 16 ‘Threaded ports A and B, left (viewed on drive shaft) I 3 I
Boost pump?
17 | Without boost pump (standard)
Boost pump
Through drive (mounting options, see page 19)
18 |Flange SAE J744 Hub for splined shaft®
Diameter Mounting® Designation Diameter Designation
101-2 (B) oo B2 7/8in 13T 16/32DP sS4 B2S4
lin 15T 16/32DP S5 B2S5
Pressure-relief valve
’ 19 ‘ High-pressure relief valve, direct operated, without bypass (for values, see page 20) I A I
Standard / special version
20 | Standard version 0
Standard version with installation variants, e.g. T ports against standard open or closed
Special version S

e = Available - = Not available

Notes
» Observe the project planning notes on page 26!
» A pressure cut-off is not available for this unit.
» Preservation:
— up to 12 months as standard
— up to 24 months long-term
(state in plain text when ordering)

4) Pressure or suction filtration required. To be supplied by customer.
Boost pressure inlet at port G, a DA control valve is used at port G1.

5) Hub for splined shaft according to ANSI B92.1a

6) Mounting drillings pattern viewed on through drive with control at top

Hydraulic fluids

The SA22VG variable double pump is designed for

operation with HLP mineral oil according to DIN 51524.

Application notes and requirements for hydraulic fluids

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)

Viscosity and temperature of hydraulic fluids

Details regarding the selection of hydraulic fluid

The hydraulic fluid should be selected such that the
operating viscosity in the operating temperature range is
within the optimum range (vopt See selection diagram).

Note

At no point of the component may the temperature be
higher than 115 °C. The temperature difference specified
in the table is to be taken into account when determining
the viscosity in the bearing.

Viscosity Temperature Comment
Cold start Vmax € 1600 mm?/s Osy > -40 °C t < 3 min, n < 1000 rpm, without load p < 50 bar
Permissible temperature difference AT < 25K between axial piston unit and hydraulic fluid in the system

Warm-up phase v < 1600 to 400 mm?/s 0 =-40 °C to -25 °C

At p < 0.7 X Pprom, M < 0.5 X Npom and ¢ < 15 min

Continuous operation v =400 to 10 mm?2/s

This corresponds, for example on the VG 46, to a temperature
range of +5 °C to +85 °C (see selection diagram)

0 =-25°C to +110 °C

measured at port T
Note the permissible temperature range of the shaft seal
(AT = approx. 5 K between the bearing/shaft seal and port T)

Vopt = 36 to 16 mm?/s

Range of optimum operating viscosity and efficiency

Short-term operation  Vpin =7 mm?/s

t <3 min, p <0.3 X Ppnom

v Selection diagram

Warm-up phase

Maximum permissible viscosity for cold start |

1600
1000
600

400
200

100
60

40
36

20

Continuous operation

Viscosity v [mm?/s]

Optimum operating viscosity range vopt 16
Optimum efficiency

10

Minimum permissible viscosity for short-term operation

-40 -25 -10 0 10 30

Minimum permissible temperature for cold start f

BANNN

Temperature t [°C]

15
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SA22VG Series <<<

@D SKS HYDRAULICS

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 ISO 4406.

We recommend, depending on the system and application,
for the SA22VG: filter cartridges 350 = 100.

At very high hydraulic fluid temperatures (90 °C to maximum
110 °C, measured at port T), a cleanliness level of at least
19/17/14 according to ISO 4406 is necessary.

Shaft seal

Permissible pressure loading

The service life of the shaft seal is influenced by the speed
of the axial piston unit and the leakage pressure in the
housing (case pressure). Momentary pressure spikes

(t < 0.1 s) of up to 10 bar are permitted. The service life
of the shaft seal decreases with increasing frequency of
pressure spikes and increasing mean differential pressure.
The case pressure must be equal to or higher than the
ambient pressure.

5

NG45
—

Differential pressure Ap [bar]

0
1000 2000 3000 4000
Rotational speed n [rpm]

The FKM shaft seal may be used for leakage temperatures
from -25 °C to +115 °C. For application cases below

-25 °C, an NBR shaft seal is required (permissible tempera-
ture range: -40 °C to +90 °C).

@& SKS HYDRAULICS

SA22VG Series <<<

Operating pressure range

Pressure at service line port A or B

Definition

Nominal pressure pnom

380 bar absolute The nominal pressure corresponds to the maximum design pressure.

Maximum pressure pmax

420 bar absolute The maximum pressure corresponds to the maximum operating pressure within

Single operating period

10s the single operating period. The sum of the single operating periods must not exceed

Total operating period

300 h the total operating period.

Minimum pressure
(high-pressure side)

25 bar absolute  Minimum pressure at the high-pressure side (A or B) which is required in order to
prevent damage to the axial piston unit.

Minimum pressure (low-pressure side)

10 bar above Minimum pressure at the low-pressure side (A or B) which is required in order to
case pressure 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 rate of pressure build-up and reduction during a pressure
change over the entire pressure range.

Boost pump

Nominal pressure pspnom

25 bar absolute

Maximum pressure psp max

30 bar absolute

Pressure at suction port S (inlet)

Continuous ps min (V< 30 mm?/s)

20.8 bar absolute

Short-term, on cold start
(t < 3 min)

>0.5 bar absolute

Maximum pressure ps max

<5 bar absolute

Control pressure

Minimum control pressure pst min
Controls EP and HW

To ensure the function of the control, a minimum control pressure pst min at
18 bar above n = 2000 rpm is required depending on the rotational speed and operating pressure.

case pressure

Controls ET and HT

25 bar above
case pressure

Pressure p

07

All original manufacturers'ames,part numbers and description are for reference purposes only and it does not imply that any Part listed is the product of these manufacturers.

¥ Rate of pressure change Rj nax

Time t

¥ Pressure definition

ty
Single operating period ¢; th
Maximum pressure pmax
Nominal pressure pnom 1;

Pressure p

Minimum pressure (high-pressure side)

Time ¢
Total operating period = t; + t5 + ... + t,

Note

Operating pressure range valid when using hydraulic
fluids based on mineral oils. Values for other hydraulic
fluids, please contact us.
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@ SKS HYDRAULICS @ SKS HYDRAULICS

Technical data Permissible radial and axial forces of the drive shaft
Size NG 45
Sl'ze - - NG 45 Drive shaft in 11/4
D|sp|ace|m:nt geometric, variable pump (for each rotary group) Vg max cm? 2 x46 Maximum radial force at distance a Fy Famax N 3190
per revolution boost pump (at p = 25 bar) Vesp cmd 14.9 (from shaft collar) €4ﬂ ;A o 24
Rotational speed? maximum at Vg max Tinom rpm 330098 ?‘U
limited i 2) 3550
{mited maximum Ttmaxt rpm Maximum axial force * Fagxmax N 1500
intermittent maximum3 Nmax2 rpm 3800 Fact=
minimum Mmin rpm 500
Flow at Vg max and Mnom Qv I/min 2 x 152 Note
Power4 at Vg maxs Mnom and Ap = 380 bar P kw 192 Special requirements apply in the case of belt drive and
Torque® at Vg max and Ap = 300 bar T Nm 556 cardan shaft. Please contact us.
Ap =100 bar T Nm 146
Rotary stiffness drive shaft 11/4in S7 Pump 1 c1 Nm/rad 73804 Permissible input and through-drive torques
Pump 2 [ Nm/rad 23066
M tofi i t 1 kgm? 0.003327 Size NG na
oment of inertia rotary grou m .
hic bel y 8Toup Jrw & Torque at Vg max and Ap = 380 bar? T Nm 556
(see graphic below) rotary group 2 Jrwa kgm? 0.003293 - - -
Maximum input torque at drive shaft?
Maximum angular acceleration for each rotary group® a rad/s? 4000 .
S7 11/4in TE max Nm 602
Case volume \%4 L 1.7 - -
Maximum through-drive torque Tb1 max Nm 300
Weight with HT control (approx.) m kg 53

T2 max Nm Tp2 perm = 300 - T,

¥ Spring-mass system with moment of inertia

Determination the operating characteristics v Torque distribution
Vg XXy . LJTW1 \JTWQ Ty T,
Flow qy = T [I/min]
cl c2
Vg x A
Torque T = gip [Nm] I I
20 > 1 X Te Attachment pump
2axTxn x A — —
Power P = . Gxap kW] A22VG Pump 2 ! T
60000 600 x 1 N 3
= otes Tos Toa
Y » Theoretical values, without efficiency levels and
_ . . 3
Vg Displacement per revolution [cm?3] tolerances; values rounded
Ap = Differential pressure [bar] A - Torque - SA22VG Lst pump L
» Operation above the maximum values or below the 2nd pump T
= i . . . . 2
n Rotational speed [rpm] minimum values may result in a loss of function, a
n = Volumetric efficiency L . . . Torque - attachment pump Ts
v reduced service life or in the destruction of the axial -
n = Mechanical-hydraulic efficiency . : . Input torque Te = Thi+To+Ts
mh piston unit. Bosch Rexroth recommends checking the I < 71
= S~ - E E max
ki = Total efficiency (i = 1y X 1mn) loading by means of testing or calculation / simulation -
. . o Through-drive torque Tp1
and comparison with the permissible values. T
D2
» Transport and storage
— Omin 2 -50 °C
= Oopt =5 °C to +20 °C
1) The values are valid: 4) Without boost pump
~ for the optimum viscosity range of vop = 36 to 16 mm?/s 5) The data are valid for values between the minimum required and
— with hydraulic fluid based on mineral oil maximum permissible rotational speed. Valid for external excitation
2) limited maximum speed: (e. g. diesel engine 2 to 8 times rotary frequency; cardan shaft
At half corner power (e.g., at Vgmax and prom /2) twice the rotary frequency). The limit value applies for a single
3) Intermittent maximum speed at: pump only. The load capacity of the connection parts must be
- high idle considered.
- overspeed:Ap = 70 to 150 bar and Vg max 6) When using a boost pump, please consult with the responsible 1) Efficiency not considered
— reversing peaks: Ap < 300 barand t < 0.1 s. plant. 2) For drive shafts without radial force
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SA22VG Series <<<

@D SKS HYDRAULICS

HW - proportional control hydraulic, mechanical servo

@K SKS HYDRAULICS

SA22VG Series <<<

Assignment of direction of rotation, control and flow direction

Direction of rotation clockwise counter-clockwise
The output flow of the pump is infinitely variable between The maximum required torque at the lever is 170 Ncm. To Pump Pump 1 Pump 2 Pump 1 Pump 2
0 to 100%, proportional to the swivel angle of the control prevent damage to the HW control module, a mechanical Lever direction a b a b a b a b
lever. stop must be provided by the customer for the HW control Control pressure (X3, Xa X X1 b Xo Xo X1 X1 Xo
A feedback lever, connected to the stroking piston main- lever. optional, see page 21) X4 X3 X3 X4 X4 X3 X3 Xq
tains the pump flow for a given position of the control lever.  Ng¢e Flow direction AtoB BtoA BtoA AtoB BtoA AtoB Ato B BtoA
If the pump is also equipped with a DA control valve Spring centering enables the pump, depending on pres- Operating pressure Mg Ma Ma Mg Ma Mg Mg Ma

(see page 15), automotive operation is possible for travel

sure and rotational speed, to move automatically to the

drives. neutral position (V, = 0) as soon as there is no longer
4Ofﬁ 1 any torgue on the control lever of the HW control module
35 (regardless of deflection angle).
2
fg Variation: Neutral position switch
10 The switch contact in the neutral position switch is closed
- g when the control lever on the HW control module is in its
vy, 10 08 06 04 02 50 02 04 06 08 10, neutral position. The switch opens when the control lever
Ve max ig Vg max is moved out of neutral in either direction.
20 Thus, the neutral position switch provides a monitoring
ég function for drive units that require the pump to be in the
| 35 neutral position during certain operating conditions (e.g.
AO#,B - starting diesel engines).

Swivel angle f§ at the control lever for pump displacement
change:

» Start of control at § = +3°

» End of control at f (max. displacement Vg max) at +30°
» Rotation limiting B of the control lever (internal) +38°

v Schematic

Technical data

20 A (continuous), without switching
operations

Load capacity

Switching capacity 15 A/ 32V (resistive load)

4 A/ 32V (inductive load)

DEUTSCH DT04-2P-EP04
(Mating connector, see page 23)

Connector version

\wawas

a
|
!
v
T
|
|
|
|
|
|
|
I

T

L

X1 X,

X2 X2
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@D SKS HYDRAULICS @& SKS HYDRAULICS

SA22VG Series <<<

EP - Proportional control electric

SA22VG Series <<<

Assignment of direction of rotation, control and flow direction

Direction of rotation clockwise counter-clockwise
The output flow of the pump is infinitely variable between Technical data, solenoid EP1 EP2 Pump Pump 1 Pump 2 Pump 1 Pump 2
0 to 100%, proportional to the electrical current supplied Voltage 12V (£20%) 24V (£20%) Actuation of solenoid a b a b a b a b
to solenocid a or b. Control current Control pressure (Xz, Xa Xa X1 X1 X2 X2 X1 X1 Xa
The electrical energy is converted into a force acting on the Beginning of control at Vg= 0 400 mA 200 mA optional, see page 21) X4 X3 X3 Xa Xa X3 X3 X4
control spool. End of control at Vi max 1115 mA 560 mA Flow direction AtoB B to A Bto A AtoB BtoA AtoB AtoB Bto A
This valve spool then directs control oil into and out of the Current limit 154 A 0.77 A Operating pressure Mg Ma Ma Mg Ma Mg Mg Ma
stroking cylinder to adjust pump displacement as required. Nominal resistance (at 20 °C) 550 2270
A feedback lever, connected to the stroking piston maintains Dither frequency 100 Hz 100 Hz
the pump flow for a given current within the control range. Duty cycle 100 % 100 %

If the pump is also equipped with a DA control valve

Type of protection, see connector version on page 23
(see page 15), automotive operation is possible for travel
drives.
f I [mA] (Solenoid A)
1200} er1
1000‘ ’,,/
800‘ et
600 S EP2
4004-~
200
- 0 L
% 1.0 08 06 04 0.2 0 02 04 06 08 1.0 v
g g
Vg max 200 Vg max
_ -4 400
LatT | 600
A | 800
S e 1000
r }1200
%I [mA] (Solenoid B)
v Schematic
Solenoid a Solenoid b
BM;
e p—— e v
,,,,,,,,,, I
I
I
I ;' -
| g
I [
I
> — — — — — — — :& ——————————
(]
[ - .
D 1t o
O - e
i r
T I - ' T -
¢ G A M,
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@D SKS HYDRAULICS @& SKS HYDRAULICS

SA22VG Series <<< SA22VG Series <<<

HT - Hydraulic control, direct operated

With the direct hydraulic control, the flow of the pump is
influenced by a hydraulic control pressure that is applied
directly to the stroking piston through Xs or Xs.

Flow direction is determined by which control pressure
port is pressurized (refer to table below).

Pump displacement is infinitely variable and proportional
to the applied control pressure, but is also influenced by
system pressure and pump drive speed.

Maximum permissible control pressure: 30 bar

Use of the HT control requires a review of the engine and

ET - Electric control, direct operated

The output flow of the pump is infinitely variable in the
range 0 to 100%. Depending on the preselected current I
(mA) at solenoids a and b of the pressure reducing valves,
the stroking cylinder of the pump is proportionally supplied
with control pressure. The pump displacement that arises
at a certain control current is dependent on the rotational
speed and operating pressure of the pump. A different flow
direction is associated with each pressure reducing valve.
Maximum permissible control pressure: 30 bar

Technical data, solenoid ET1 ET2
vehicle parameters to ensure that the pump is set up Voltage 12V (20%) 24V (+20%)
correctly. We recommend that all HT applications be Current limit 1.54 A 0.77 A
reviewed by a Bosch Rexroth application engineer. Nominal resistance (at 20 °C) 550 22.7Q
The DA control valve only becomes effective if the pilot Dither frequency 100 Hz 100 Hz
control device used for controlling the HT control is Duty cycle 100 % 100 %

supplied from port Y.

Type of protection, see connector version on page 23

Solenoid a Solenoid b

v Schematic
v Schematic

Assignment of direction of rotation, control and flow direction

Direction of rotation clockwise counter-clockwise

Pump Pump 1 Pump 2 Pump 1 Pump 2

Control pressure (Xs, X4 Xs Xs Xs Xe Xe Xs Xs X

optional, see page 21)

& *s Xs & Xa %s Xs X4 Assignment of direction of rotation, control and flow direction

Flow direction AtoB Bto A Bto A AtoB Bto A AtoB AtoB BtoA N N X N -
Direction of rotation clockwise counter-clockwise

Operating pressure Mg Ma Ma Mg Ma Mg Mg Ma Pump Pump 1 Pump 2 Pump 1 Pump 2
Actuation of solenoid a b a b a b a b
Control pressure (X3, X4 op- Xo X1 X1 Xo Xa X1 X1 Xo
tional, see page 21) Xa X3 X3 Xa Xa X3 X3 Xa
Flow direction AtoB BtoA Bto A AtoB Bto A AtoB AtoB Bto A
Operating pressure Mg Ma Ma Mg Ma Mg Mg Ma

l 5 Al original manufacturers names,part numbers and description are for reference purposes only and it does not imply that any Part listed is the product of these manufacturers
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@D SKS HYDRAULICS

@K SKS HYDRAULICS

DA - Control valve, fixed setting

Speed related pilot pressure supply

The DA closed loop control is an engine speed-dependent
system for travel drives. The built-in DA control valve gener-
ates a pilot pressure which is proportional to pump
(engine) drive speed. The pump displacement is infinitely
variable in each flow direction and is influenced by both
pump drive speed and system pressure.

Increasing the pump drive speed causes the DA control
valve to generate a higher pilot pressure with a resulting
increase in the flow from the pump.

Depending on the selected pump operating characteristics,
increasing system pressure (e.g. machine load) causes the
pump to swivel back towards a smaller displacement.
Diesel engine overload protection (anti-stall) is achieved by
the combination of this pressure-related pump de-stroking,
and the reduction of pilot pressure as the engine speed
drops.

v Schematic

Any additional power requirement, e.g. for hydraulic func-
tions from attachments, could cause the engine speed to
drop further. This would cause a further reduction in pilot
pressure and thus of 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.

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

DA closed loop control is only suitable for certain types of
drive systems and requires review of the engine and vehicle
parameters to ensure that the pump is used correctly and
that machine operation is safe and efficient.

DA control valve

Dimensions size 45

EP - Proportional control electric
ET - Electric control, direct operated

SA22VG Series <<<

2101.6 -0.054

Flange
SAE J744

—

136.5

82

5.5

P2
o

49
9

139.3

108.7 |

49

51|
|
28

108.7
120

X2 R G
188.9
293.2

Version with boost pump

=] ' .
i ‘
—

R

74.5

82

153 ‘

30
145.5

37.5

371.2
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v Splined shaft SAE J744 v HT - Hydraulic control, direct operated v DA control valve

S7 -11/4in 14T 12/24DPY

Y DA control valve

%J 48 2
% 9.5 ” “’ﬁ/ §
i ol

e 4

280
R

40
56
I :
n=l n
| S—
Ports Standard?® Size [in]¥ Pmax abs [bar]®  State” 0 f
o U
A,B Working port 1SO 11926 1 1/16-12 UN-2B; 20 deep 420 (0] ﬂ
S Suction port (only for boost pump) 1SO 11926 15/16-12 UN-2B; 20 deep 5 (0] o
T Drain port ISO 11926 11/16-12 UN-2B; 20 deep 3 O
R Air bleed ISO 11926 9/16-18 UNF-2B; 13 deep X
X1, X2 Control pressure 1ISO 11926 9/16-18 UNF-2B; 13 deep 30 X
(upstream of orifice, only HP, HW, EP, ET)
Xs, X¢  Control pressure (upstream of orifice, HT only)  1SO 11926 9/16-18 UNF-2B; 13 deep 30 (¢]
X3, X4 Stroking chamber pressure 1ISO 11926 7/16-20 UNF-2B; 12 deep 30 X
Y Pilot pressure, outlet 1SO 11926 9/16-18 UNF-2B; 13 deep 30
(only for DA control valve)
G Boost pressure, inlet ISO 11926 3/4-16 UNF-2B; 15 deep 30 (0]
G, Boost pressure, inlet 1ISO 11926 3/4-16 UNF-2B; 13 deep 30 (0]
(only for DA control valve)
G Boost pressure, outlet (only for boost pump) 1ISO 11926 3/4-16 UNF-2B; 15 deep 30
Mg Measuring boost pressure G 1ISO 11926 9/16-18 UNF-2B; 13 deep 30 X
Mj, Mg Measuring pressure A, B 1ISO 11926 9/16-18 UNF-2B; 13 deep 420 X
1) Involute spline according to ANSI B92.1a, 30° pressure angle, flat 5) Momentary pressure spikes may occur depending on the
root, side fit, tolerance class 5 application. Keep this in mind when selecting measuring
2) Thread according to ASME B1.1 devices and fittings.
3) The spot face can be deeper than specified in the appropriate 6) Optional
standard. 7) O = Must be connected (plugged on delivery)
4) For notes on tightening torques, see instruction manual X = Plugged (normal operation)
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Through drive dimensions Boost pump High-pressure relief valves
Flange SAE J744Y Hub for splined shaft? Availability Short code The boost pump continuously supplies a volume of fluid The four high-pressure relief valves protect the hydrostatic
Diameter attachment®  Designation Diameter Designation 045 (boost volume) from a reservoir to the low-pressure side of ~ transmission (pump and motor) from overload. They limit
101-2 (B) oo B2 7/8 in 13T 16/32DP  s4 o B2S4 the closed circuit via a check valve to replenish the internal ~ the maximum pressure in the respective high-pressure line
lin 15T 16/32DP S5 o B2S5 leakage of the variable double pump and consumer. and serve simultaneously as boost valves.
The boost pump is an internal gear pump that is driven High-pressure relief valves are not working valves and are
v 101-2 directly via the drive shaft. The pressure port G, of the only suitable for pressure spikes or high rates of pressure
boost pump must be externally piped up to port G change.
) " (or Gy by the customer for version with DA control valve)
1/2in 13 UNC-2B; 18.5 deep (see example circuit diagram below). Suction or pressure Setting the valves
filtration is to be provided by the customer. + 30 bar @
v Schematic KJY‘/ P
R R ° Safety ‘ g
g T HE
o S|S
5o \ 2%
0| ~ O o w
no B 81< 2% \ | 5|2
i e — a5 29 | _:_gc_;s
RN - 25 9° | 6 Ee
© ) ]
o =
g fa
386.3 I 2
(to mounting flange) S T £ Boost pressure
i i r quv1 qv max
A (n = 1000 min't) (N = Nimay)
[
. . e e | » The valve settings are made at n = 1000 rpm and at
Overview of attachment options LAM: G & SO .
ARMe & = AWM A R S Ve max (qv1). There may be deviations in the cracking
Through Attachment option - additional pumps Bioing b Custﬁer pressures with other operating parameters.
drive ping by » The differential pressure setting is preset in the range
Flange Hub for splined Short code SA10VG SA10V(S)0/53 External gear pump® Ap = 250 to 390 bar in increments of 10 bar.
shaft NG (shaft) NG (shaft) » When ordering, state differential pressure setting in
101-2 (B) 7/8in B2S4 18 (S) 28 (S) Series N, NG20 to 36 plain text.
45 (V) Series G, NG32 to 50 Settings on high-pressure relief valve A and B
1in B2S5 28, 45 (S) 45 (S) - (Pump 1 and 2)
60 (U) Differential pressure setting Apup = ... bar
Cracking pressure of the HD valve (at gy 1) Pmax = ... bar
(Pmax = APrp + Psp)
Combination pumps Ordering example
By using combination pumps, it is possible to have inde- SA22VG045HT100100/40AR + SAZPN....
pendent circuits without the need for splitter gearboxes. The A22VG variable double pump is permissible without
When ordering combination pumps, the type designations additional supports where the dynamic mass acceleration
of the 1st and 2nd pump must be linked by a "+". does not exceed maximum 10 g (= 98.1 m/s?). When

mounting another pump on the SA22VG, the mounting
flange must be rated for the permissible mass torque.

1) The through-drive flange is only supplied with the fastening thread 4) Thread according to ASME B1.1,

corresponding to the ordering code designation. for notes on tightening torques, see instruction manual
2) According to ANSI B92.1a, 30° pressure angle, flat root, side fit, 5) O-ring included in the scope of delivery

tolerance class 5 6) Bosch Rexroth recommends special versions of the external
3) Mounting drillings pattern viewed on through drive, with control gear pumps. Please contact us.

at top
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Mechanical stroke limiter Ports X3 and X, for stroking chamber pressure

The mechanical stroke limiter is an additional function Dimensions
allowing the maximum displacement of the pump to be
steplessly reduced, regardless of the control module used.
With one threaded pin per pump, the stroke of the stroking .
piston and thus the maximum swivel angle per pump is o
limited on one side.
[Te)
. . m
Dimensions N
S o
~ ¢
s b | ° ] ars
o’: . i I T it i‘\ E
TEET
Xa2 Xa Xa X
v Schematic
(o2}
0]

¥ Schematic

Ma A’ Ms G

Mechanical stroke limiter, on one side

Ports Standard? Size [in]? Pmax abs [bar]®  State?

X3, X4 Stroking chamber pressure 1ISO 11926 7/16-20 UNF-2B; 12 deep 30 X

1) The spot face can be deeper than specified in the appropriate 3) Momentary pressure spikes may occur depending on the application.
standard. Keep this in mind when selecting measuring devices and fittings.

2) For notes on tightening torques, see instruction manual 4) X = Plugged (in normal operation)

Swivel angle sensor

For the swivel angle indicator, the pump swivel angle is
measured by an electric swivel angle sensor.

As an output parameter, the Hall-effect swivel angle
sensor delivers a voltage proportional to the swivel angle
(see table of output voltages).

Please contact us if the swivel angle sensor is used for
control.

Characteristics

Supply voltage Uy 10to 30V DC

Output voltage U, 1V 25V 4V
(Vg max) (Vg O) (Vg max)

Reverse polarity protection Short circuit-resistant

EMC resistance Details on request

Operating temperature range -40 °C to +115 °C

Vibration resistance 10 g/ 5 to 2000 Hz

sinusoidal vibration

EN 60068-2-6

Shock resistance 25¢g

continuous shock IEC 68-2-29

Salt spray resistance 96h

DIN 50 021-SS

Type of protection with mounted IP67 (DIN/EN 60529) and

mating connector IP69K (DIN 40050-9)

Housing material Plastic

Output voltage

Dimensions

SA22VG Series <<<

J

123

View W

Parts view V not to scale
connector DT04-3P-EP04

Ground

Supply voltage Uy
Output voltage U, R/

¥ Mating connector DEUTSCH DT06-3S-EP04

Consisting of DT designation
1 housing DT06-3S-EP04
1 wedge W3S

3 sockets 0462-201-16141

Direction of Flow Operating  Output voltage
rotation direction? pressure
cw Bto A Ma >25V
AtoB Mg <25V
ccw AtoB Mg >25V
Bto A Ma <25V

v Schematic

The mating connector is not included in the scope of deliv-
ery. This can be supplied by Bosch Rexroth on request

Electric swivel angle sensor

1) For flow direction, see controls

Electric swivel angle sensor
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SA22VG Series <<< SA22VG Series <<<

Connector for solenoids

DEUTSCH DT04-2P-EP04

Molded, 2-pin, without bidirectional suppressor diode.
There is the following type of protection with mounted
mating connector:

» |P67 (DIN/EN 60529) and

» |P69K (DIN 40050-9)

v Circuit symbol

P

¥ Mating connector DEUTSCH DT06-2S-EP04

Consisting of DT designation
1 housing DT06-2S-EP04
1 wedge W2S

2 sockets 0462-201-16141

The mating connector is not included in the scope of deliv-
ery. This can be supplied by Bosch Rexroth on request .

Note

» If necessary, you can change the connector orientation
by turning the solenoid housing.

» Refer to the instruction manual for the procedure.

Installation dimensions for coupling assembly

To ensure that rotating components (coupling hub) and
fixed components (housing, snap ring) do not come into
contact with each other, the installation conditions
described here must be observed. This depends on the
size and the splined shaft.

SAE splined shaft (spline according to ANSI B92.1a)
The outer diameter of the coupling hub must be smaller
than the inner diameter of the snap ring (dimension d,) in
the area near the drive shaft collar (dimension x5 — x3).
Please observe diameter ds of the free turning.

9.5-05
8-06

Coupling hub a_,ﬁ

min. 51.4

101.6
80
63:0.1

25
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Installation instructions

General

During commissioning and operation, the axial piston unit
must be filled with hydraulic fluid and air bled. This must
also observed following a relatively long standstill as the
axial piston unit may drain back to the reservoir via the
hydraulic lines.

The leakage in the housing must be directed to the reser-
voir via the highest drain port T.

For combinations of multiple units, the leakage must be
drained at each pump. If a shared drain line is used for this
purpose, make certain that the respective case pressure is
not exceeded. In the event of pressure differences at the
drain ports of the units, the shared drain line must be
changed so that the minimum permissible case pressure of
all connected units is not exceeded in any situation. If this
is not possible, separate drain lines must be laid if neces-
sary.

To achieve favorable noise values, decouple all connecting
lines using elastic elements and avoid above-reservoir
installation.

In all operating conditions, the suction and drain lines must

flow into the reservoir below the minimum fluid level. The
permissible suction height hg results from the overall loss
of pressure; it must not, however, be higher than

hs max = 800 mm. The minimum suction pressure at port S
must also not fall below 0.8 bar absolute during operation
(cold start 0.5 bar absolute).

When designing the reservoir, ensure adequate space
between the suction line and the drain line. This prevents
the heated, return flow from being drawn directly back
into the suction line.

Installation position
See the following examples 1 to 4.
Further installation positions are possible upon request.

Notes

» If it is not possible to fill the stroking chambers via X;
to X4 in the final installation position, this must be
done prior to installation.

» To prevent unexpected actuation and damage, the
stroking chambers must be air bled via ports X;, X, or
X3, X4 depending on the installation position.

» For HT control, X1, X, are not present and are replaced
by Xs, Xe.

» In certain installation positions, an influence on the
control characteristics can be expected. Gravity, dead
weight and case pressure can cause minor shifts in
control characteristics and changes in response time.

Key
L Filling / air bleed
Air bleed port
Suction port
T Drain port
SB Baffle (baffle plate)
Nt min Minimum required immersion depth (200 mm)
Nmin Minimum required distance to reservoir bottom (100 mm)
Ns max Maximum permissible suction height (800 mm)

All rights reserved by SKS
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Below-reservoir installation (standard)
Below-reservoir installation means that the axial piston unit
is installed outside of the reservoir below the minimum

Above-reservoir installation
Above-reservoir installation means that the axial piston unit
is installed above the minimum fluid level of the reservoir.

fluid level. Observe the maximum permissible suction height
Installation position Air bleed Air bleed Filling hs max = 800 mm.
the the stroking Installation position  Air bleed Air bleed Filling
housing chamber the the stroking
1 Without boost pump R X1, X2 T+ X1+ Xp housing chamber
SB 5 Without boost pump R X1, X2 Ly + Xg + Xy

htmin <I¥—

hmin

- - T
SB
v V. _
htminji : J
L n
hmin
X1, Xo S+T+ Xy + Xy
- S+T

7 With boost pump R+ Ly (S) Xy, X2 L1+ La(S) + X1 + X2

8 With boost pump Ly + L, (S) - L1 + Lao(S)

For legend and notes, see page 24.

Project planning notes

» The pump SA22VG is designed to be used in closed
circuit.

» The project planning, installation and commissioning of
the axial piston unit requires the involvement of quali-
fied skilled person.

» Before using the axial piston unit, please read the corre-
sponding instruction manual completely and thoroughly.

» Before finalizing your design, request a binding installa-
tion drawing.

» The data and notes contained herein must be adhered

» Depending on the operating conditions of the axial
piston unit (operating pressure, fluid temperature), the
characteristic curve may shift.

» Not all variants of the product are approved for use in
safety functions according to ISO 13849. P

» Working ports:

— The ports and fastening threads are designed for the

specified maximum pressure. The machine or system
manufacturer must ensure that the connecting ele-
ments and lines correspond to the specified applica-
tion conditions (pressure, flow, hydraulic fluid, tem-
perature) with the necessary safety factors.

— The working ports and function ports can only be
used to accommodate hydraulic lines.

Safety instructions

» During and shortly after operation, there is a risk of
burns on the axial piston unit and especially on the
solenoids. Take appropriate safety measures (e.g. by
wearing protective clothing).

» Moving parts in control and regulation systems (e.g.
valve spools) may in certain circumstances become
stuck in an undefined position due to contamination
(e.g. contaminated hydraulic fluid, abrasion or residual
dirt from components). As a result, the hydraulic fluid
flow or build-up of torque of the axial piston unit will no
longer respond correctly to the operator’s commands.
Even the use of different filter cartridges (external or
internal inlet filter) will not rule out a fault but merely
minimize the risk. The machine/system manufacturer
must test whether remedial measures are needed on the
machine for the application concerned in order to set
the consumer being driven to a safe position (e.g. safe
stop) and if necessary to ensure it is properly imple-
mented.
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