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General

Minor Repairs may be performed, following the pro-
cedures in this document, without voiding the unit
warranty.

Cleanliness is a primary means of assuring satisfac-
tory transmission life, on either new or repaired units.
Cleaning parts by using a clean solvent wash and air
drying is usually adequate. As with any precision
equipment, all parts must be kept free of foreign
materials and chemicals.

Safety Precautions

Protect all exposed sealing surfaces and open cavi-
ties from damage and foreign material.

It is recommended that all gaskets and O-rings be
replaced. Lightly lubricate all O-rings with clean
petroleum jelly prior to assembly. All gasket sealing
surfaces must be cleaned prior to installing new
gaskets.

e When Series 90 units are used in vehicular hydro-
static drive systems, the loss of hydrostatic driv-
eline power in any mode (forward, reverse, or
“neutral” mode) of operation may cause a loss of
hydrostatic braking capacity. A braking system,
redundant to the hydrostatic transmission must,
therefore, be provided which is adequate to stop
and hold the system should the condition de-
velop.

Certain service procedures may require the ve-
hicle/machine to be disabled (wheels raised off
the ground, work function disconnected, etc.)
while performing them in order to prevent injury

to the technician and bystanders.

Control Orifices

Maximum Angle
Displacement Limiter

e Use caution when dealing with hydraulic fluid
under pressure. Escaping hydraulic fluid under
pressure can have sufficient force to penetrate
your skin causing serious injury. This fluid may
also be hot enough to burn. Serious infection or
reactions can develop if proper medical treat-
ment is not administered immediately.

Some cleaning solvents are flammable. To avoid
possible fire, do not use cleaning solvents in an
area where a source of ignition may be present.

Control Orifices
Maximum Angle
Displacement Limiter

Charge Pressure Charge Pressure
Relief Valve Relief Valve_
Loop Flushing Loop Flushing
Valve \ Valve —
- Shaft i Shaft
— Seal 7/ Sea|
S S [ R L& 0 |~
: x I—°
/ 3 = / p
Control j/—E Control . g
L | || 1 H

(Speed Sensor on
Opposite Side of Housing)

SAE Flange Version

Minimum Angle
Displacement Limiter

Minimum Angle
Displacement Limiter

Cartridge Flange Version
P002 300
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Gauge Installation

M1 [System 600 bar or 10 000 psi Gauge M3 | Disp. Cylinder |60 bar or 1000 psi Gauge
Pressure 9/16 — 18 O-Ring Fitting Pressure 7/16 — 20 O-Ring Fitting
Port "A" Min Disp.

M2 [System 600 bar or 10 000 psi Gauge M4 | Disp. Cylinder |60 bar or 1000 psi Gauge
Pressure 9/16 — 18 O-Ring Fitting Pressure 7/16 — 20 O-Ring Fitting
Port "B" Max Disp.

"L1"|Case 60 bar or 1000 psi Gauge
"L2" | Pressure 1-1/16 — 12 O-Ring Fitting

DISPLACEMENT CONTROL

CYLINDER PRESSURE

GAGE PORT M3
SYSTEM PRESSURE \ﬁl MIN DISPLACEMENT

GAGE PORT M2 DISPLACEMENT CONTROL
CONTROL PRESSURE g I | CYLINDER PRESSURE
R I ©i i [ GAGE PORT M4

MAX DISPLACEMENT
CONTROL) NOT AVAILABLE AS GAGE
g PORT WITH SERVO ORIFICES)

SYSTEM PRESSURE PORT "B" :
DISPLACEMENT CONTROL
CYLINDER PRESSURE
GAGE PORT M4
MAX DISPLACEMENT
(LATER PRODUCTION)

LEFT SIDE VIEW
SAE FLANGE VERSION WITH HYDRAULIC 2- POSITION CONTROL
CARTRIDGE FLANGE VERSION SIMILAR

CASE DRAIN PORT "L1"

SYSTEM PRESSURE
[ﬁ\/ GAGE PORT M1

[I

B
LI

|
=

SYSTEM PRESSURE PORT "A"

CASE DRAIN PORT "L2"

RIGHT SIDE VIEW
SAE FLANGE VERSION
CARTRIDGE FLANGE VERSION SIMILAR

P002 301
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1 — Shaft Seal Replacement

Lip type shaft seals are used on the Series 90 variable ]
motors. These seals can be replaced without major ~ Torque for item L70: 13.6 Nm (10 Ibsfeft)
disassembly of the unit. [16.3 Nm (12 Ibsfeft) for grade 12.9 screws]

Replacement of the shaft seal generally requires removal 5 mm int.

of the motor from the machine. L70 hex wrench
Remove the O-ring (item P800) from the pilot of cartridge L60

motors. @

Remove the screws (item L70) holding the retainer plate tig L70

(item L60) and seal carrier (item L30) [or the one-piece L35

retainer and seal carrier (item L35) for early production 075 Lubricate \\\ 7,
frame size units] to the housing. seal lip with\

L40
After removing the screws, the seal carrier may move out of grease.
its bore approximately 6 mm (1/4 in.) due to the cylinder e |
block spring force on the shaft. If the seal carrier does not L50 L50
move out after removing the screws, pry it from its bore and/ '—-—r—-A
or lightly tap the end of the shaft with a soft mallet untilthe seal 055 and Later | Early Production

carrier can be removed from the housing. Production 075 075 Frame Size

NOTE: Afterthe seal carrierisremoved, the shaftand bearing Frame Size
assembly are free in the housing. Do not remove shaft ‘
unless unit is positioned with the mounting flange UP.
If the unit is positioned horizontally when the shaft is
removed, the cylinder block could move out of place,
making shaft installation difficult.

Remove the O-ring (item L50) from the seal carrier.

Place the seal carrier in an arbor press and press out the old seal
(item L40). Once removed, the seal is not reusable.

Inspect the seal carrier, the new seal, and the O-ring for damage.
Inspect the sealing area on the shaft for rust, wear, or contamina-
tion. Polish the sealing area on the shaft if necessary.

Press a new seal into the seal carrier from the shaft bearing side.
Be careful not to damage seal.

NOTE: The outside diameter of the new seal may be coated with a
sealant (such as Loctite High Performance Sealant
#59231) prior to installation.

Wrap the spline or key end of shaft with thin plastic to prevent

damage to the seal lip during installation. Lubricate the inside

diameter of the new seal with grease or petroleum jelly.

P800

Install the O-ring onto the seal carrier and lubricate with petroleum
jelly.
Slide the seal carrier assembly over the shaft and into the housing

bore. Install the retainer plate (not used on early production 075
frame size units).

Install the screws and torque evenly to avoid damaging the carrier
O-ring.

Cartridge Version

Install a new O-ring on the pilot of cartridge motors.
P002 302
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2 — Charge Relief and Loop Flushing Valve

Loop Flushing Valve

Remove the special hex plugs (item H50W) from both
sides of the motor end cap. Remove the O-rings (item
H40W) from the plugs.

Remove the loop flushing valve springs (item H30W),
shoulder washers (item H20W), and the loop flushing
valve spool (item H10W) from the end cap. Note the
orientation of the stepped washers.

Inspect the parts for damage or foreign material,

Install the loop flushing valve spool into the end cap.
Install the shoulder washers (the shoulder should face
OUT, toward each valve spring) and the valve springs.
Install new O-rings on the spool bore plugs, and install
the plugsinthe end cap. Torque the plugs asindicated.

Charge Pressure Relief Valve

Before removing the screw adjustable relief valve,
mark the plug, lock nut, and end cap so as to be able
to maintain the original pressure adjustment when
reassembling the valve.

Loosen the lock nut (item H68W) and unscrew the
adjusting plug (item H60W) with a large screwdriver.
Remove the O-ring (item H62W) from the plug.

Remove the spring (item H64W) and poppet (item
H66W).

Inspectthe poppetand the mating seatinthe end cap
for damage or foreign material.

Install the poppet and spring into the end cap. Install
the adjusting plug with a new O-ring and install the
lock nut. Align the marks made at disassembly, and
torque the lock nut.

Check, and adjust if necessary, the charge pressure
before putting the motor into service.

One full turn of the adjusting plug will change the
charge pressure by approximately 3.4 bar (50 psi).

Defeating Loop Flushing
Remove the loop flushing valve from the end cap.

Install the defeat spool (item H10N) into the spool
bore in the end cap. Install the plain plugs with O-
rings (item H50N) into the end cap, and torque.

Remove the charge relief valve (these parts are not
necessary.

Install the plain hex plug with O-ring (item H60N) into
the end cap, and torque.

HESW Note and mark position.
—® 1-1/16 in hex wrench

H60W

HE2W —o

H64W

He6W —3
11/16 in hex wrench (HSOQ -
Torque: "N
41 Nm (30 Ibsfsft)

(H50W)
(H40W)
(H30W)
(H20W)

Note orientation of washers:
Shoulder OUT (toward spring).

Align marks when reassembling.
Torque: 52 Nm (38 Ibsfeft) following adjustment.

1 in hex wrench
Torgue: 95 Nm (70 lbsfsft)

HG60N

SAE Flange Version shown
(Cartridge Version similar)

11/16 in hex wrench
Torque:
41 Nm (30 Ibsfeft)

H50W

P002 303
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Limiters

Remove the tamper-resistant cap (item E15) from
the displacement limiter. Loosen the seal lock nut
(item E35) and remove the nut and the limiter screw
(item E25 or E26) from the motor housing.

WARNING

Care should be taken in adjusting displace-
ment limiters to avoid undesirable speed con-
ditions. The seal lock nut must be retorqued

Install the limiter screw and seal lock nut. Do not after every adjustment to prevent an unex-
install a new tamper-resistant cap until the limiter has pected change in operating conditions and to
been adjusted. prevent external leakage during unit operation.

The displacement limiter should be initially adjusted

so the motor swashplate contacts the limiter screws One full turn of the displacement limiter adjustment
BEFORE it contacts the internal stops. Hold the screw will change the displacement of the 055 frame
swashplate in its maximum or minimum angle posi- size motor by approximately 5.6 cc / revolution (0.34
tion and turn the appropriate limiter screw clockwise in®/ revolution).

until it contacts the swashplate. Then turn the screw
an additional 1/4 turn clockwise and tighten the seal
lock nut.

Final adjustment of the displacement limiters should in®/ revolution).
be performed on a test stand. DO NOT TURN THE
LIMITER SCREWS COUNTERCLOCKWISE PAST

THEIR INITIAL ADJUSTMENT POSITIONS. resistant caps.

E35

19 mm hex wrench

Torque: 54 Nm (40 Ibsfeft)
E15 after adjustment

E26 (for maximum angle)

6 mm int. hex wrench

INITIAL DISPLACEMENT LIMITER ADJUSTMENT:
Hold swashplate in its maximum or minimum angle
postion and turn the appropriate displacement
limiter screw (item E25 or item E26) clockwise until
it contacts the swashplate. Then turn the limiter
screw an additional 174 turn clockwise and tighten
the seal lock nut (item E35).

///
E25 (for minimum angle)
6 mm int. hex wrench

% E35
J@ 19 mm hex wrench
Torque: 54 Nm (40 lbsfeft)
after adjustment

E15

7SAE Flange Version shown
(Cartridge Version similar)

One full turn of the displacement limiter adjustment
screw will change the displacement of the 075 frame
size motor by approximately 7.1 cc/ revolution (0.43

Following the final adjustment, install new tamper

P002 304
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Controls

Electrohydraulic 2-Position Control (Types NA,
NB, NC, and ND)

Thoroughly clean external surfaces prior to removal
of the control.

Disconnect the external electrical signal connection.
Remove the hex nut and solenoid from the control
valve (item M1NX). Remove the orifice check valve
for the maximum angle control cylinder (items Y70,
Y71, and Y72), if equipped. Remove the control
valve from the motor housing. Remove the O-ring
from the valve.

Remove the housing plugs (items P400, P402, P600,
P602, P700, and P702) if necessary. Install new O-
rings, reinstall, and torque as indicated.

Install a new O-ring on the control valve. Install the
valve into the motor housing and torque.

Over-torquing the control valve may result in the
valve spool sticking. DO NOT OVER-TORQUE THE
CONTROL VALVE.

Install the solenoid onto the valve and torque the hex
nut. DO NOT OVER-TORQUE THE NUT. If previ-
ously removed, reinstall the orifice check valve.
Reconnect the external electrical signal connection.

1in. hex wrench
Torque: 47 Nm (35 Ibsfsft)
DO NOT OVER-TORQUE!

M1PT

Control Port X1
Torque for
mating fitting:
20 Nm (15 Ibsfeft)

M1INX
11716 in. hex wrench

Torque: 6.8 Nm (60 Ibsfein)
DO NOT OVER-TORQUE!

lltems P400, P402, P600, P602, P700, and P702

are used only with housings which are machined SAE Flange Version shown
(Cartridge Version similar)

for the pressure compensator option.

Hydraulic 2-Position Control (Type PT)

Thoroughly clean external surfaces prior to removal
of the control.

Disconnect the external hydraulic signal line. Re-
move the orifice check valve for the maximum angle
control cylinder (items Y70, Y71, and Y72), if
equipped. Remove the control valve (item M1PT)
from the motor housing. Remove the O-ring from the
valve.

Remove the housing plugs (items P400, P402, P600,
P602, P700, and P702) if necessary. Install new O-
rings, reinstall, and torque as indicated.

Install a new O-ring on the control valve. Install the
valve into the motor housing and torque.

Over-torquing the control valve may result in a stuck
valve spool. DO NOT OVER-TORQUE THE CON-
TROL VALVE.

If previously removed, reinstall the orifice check
valve. Reconnect the external signal line.

Remove BEFORE removing control.
Install AFTER installing control.

(Refer to "Control
Orifices" Section)

P400, P402

916 in. hex wrench
Torque: 34 Nm
(25 lbsfeft)

oS

N
j;\\ P700, P702
~ 18 in. int.
(P400), (P402) @& . hexwrench
916 in. hex wrench Q< Torque: 5.4 Nm
Torque: 34 Nm (48 Ibsfein)
(25 Ibsfft) P600, P602

7/8 in. hex wrench
Torque: 68 Nm
(50 Ibsfeft)

P002 305
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Control Orifices

Control Cylinder Drain Orifice or Orifice Check
Valves

Remove the minimum angle control cylinder drain
orifice (item Y100 or Y101) or the orifice check valve
(item Y102) from the motor housing. Remove the O-
ring (item Y40).

Remove the O-ring (item Y60) and the backup wash-
ers (item Y50). Check that the orifice is not plugged.
Check thatthe check valve seatis secure in the body
and that the check ball is free.

Install new backup washers and O-rings onto the
orifice body. Install the orifice into the motor housing
and torque.

Remove the seal lock nut (item Y71) and the maxi-
mum angle control cylinder orifice check valve (item
Y70) from the motor housing. Remove the O-ring
(item Y72). The check ball in the valve must be free.

11716 in. hex wrench T30
Torque: 37 Nm
(27 Ibsfeft) Y100 Y102 T50
Y101 T60
T50
I _ _
T100
Knm
11716 in. hex wrench
/'\ 1qp TOrAUe: 37Nm - NJ™——T100
. . T101
){’\ . (27 lbsfeft) v\
’\ T50 ,
T60 .
(T50) 916 in. hex wrench o — 140
Torque: 20 Nm
v{ (15 lbsfeft)
/- v80 Y71 N\
/ &) Cross-Section View
/ of Item T100 or T101
\\\ /o\ v72 34 in. hex Wrench
\ Seal toward housing
v Y70 Torque: 34 Nm (25 Ibsfsft)

SAE Flange Version shown
(Cartridge Version similar)

Reinstall the check valve and torque. Install a new O-
ring. Install the seal lock nut with the seal toward the
motor housing. Hold the check valve from turning
while torquing the seal lock nut.

If no orifice check valve is installed, remove the plug
(item Y80) and its O-ring. Install a new O-ring.
Reinstall the plug and torque as indicated.

Control Supply Orifice

Remove the control supply orifice (item T100 or
T101) from the motor housing. Remove the O-ring
(item T40).

Remove the O-ring (item T60) and the backup wash-
ers (item T50). Check that the filter screen (item T30)
is secure in the orifice body and that the screen and
the orifice are not plugged.

Install new backup washers and O-rings onto the
orifice body. Install the orifice into the motor housing
and torque.

1/4 in. end wrench
Torque: 15 Nm (11 Ibsfeft)

P002 306
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Speed Sensor

Remove the speed sensor (item B83) by disconnect- Reinstall the speed sensor (with lock nut and O-ring)
ing the electrical connector, loosening the lock nut, into the housing. Adjust the gap between the sensor
and unscrewing the speed sensor from the motor and the magnetic speed ring as instructed below and
housing. torque the sensor lock nut.

Always install a new O-ring before installing the If a speed sensor is not installed, the housing plug

(item B83) should be torqued as indicated in the
accompanying figure.

sensor.

Turn sensor clockwise (CW) by hand until it contacts speed ring.

Turn counterclockwise (CCW) 1/2 turn to establish nominal gap of 0.71 mm (0.028 in.).

Then turn clockwise (CW) until wrench flats on sensor body are positioned at a 22° angle to the
motor shaft center line, as shown below. (Many adjustable wrenches have a 22° handle offset.)
Hold sensor in position while tightening lock nut.

11/16 in. hex wrench
Torque: 13 Nm (10 lbsfeft)
N U]]J ~- \after adjustment

Gap
Speed Sensor
Magnetic Speed Ring

1/2 in. Wrench Flats

(
Q
\\
s
11/16 in. hex wrench

Torque: 37 Nm (27 Ibsfeft)

Sensor with Sensor with
Packard Connector Turck Connector

1/2 in. Wrench Flats

s

Shaft Centerline Sensor with Sensor with

Packard Connector Turck Connector

P002 307
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Plug and Fitting Torques

If any plugs or fittings are removed from the unit
during servicing, they should be torqued asindicated

in the following figure. (G50) 11716 in. hex wrench
T Torque: 37 Nm (27 Ibsfeft)
055: 38 in. int. hex wrench
075: 916 in. int. hex wrench
Torque:
055: 95 Nm (70 Ibsfsft)
075: 115 Nm (85 Ibsfeft)

Gage Port M3

B80
Port "L1"

316 in. int. hex wrench
Torque: 19 Nm (14 Ibsfsft) \‘
G\‘\_ / \
B76 >~ T — ¢

Gage Port M1
Gage Port M2

Gage Port M4
(later production)
Gage Port M4
(earlier production)

(B74)

916 in. hex wrench
Torque: 20 Nm
(15 lbsfeft)

11716 in. hex wrench
Torque: 37 Nm (27 Ibsfsft)

(B74)
SAE Flange Version shown
(Cartridge Version similar)

055: 38 in. int. hex wrench
(B80) 075: 916 in. int. hex wrench

Torque:

055: 95 Nm (70 Ibsfeft)

075: 115 Nm (85 Ibsfeft)

Port "L2"

(B74)

916 in. hex wrench
Torque: 20 Nm (15 Ibsfsft)

CAUTION
Do not attempt to remove
the swashplate locator pin
(item D30) with the motor
assembled. Internal damage
will result!

Cartridge Version shown
(SAE Flange Version similar)

P002 308
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Exploded View

Y100 Y102
E/ Y101 E/
| L35
! Y40 (Early Production

+/ 075 Frame Size)
Y50
—

Y60
r_—(vs50$

B83 TN

M1NA, MINB
MINC, MIND

%e(;l ) (P402)

|
© | -
(B874) , E%B4 poot . (P403)
RS iy "

E35 &

He8W (P400) P600

E1S (P401) P602
HB0W (P402)

(P403)

He2W 5
How —_g
He6W

(H50N)
(H50W)
(H40%
(H30W) H
(H20W) ~, HION
G70 }60"/ H50N

%77%

(G64) \E (CODE 61 OPTION)
G64

(CODE 61 OPTION)

P002 309
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Hydraulic Power Systems

SAUER-SUNDSTRAND Hydraulic Power Systems - Market Leaders Worldwide

SAUER-SUNDSTRAND is a world leader in the design
and manufacture of Hydraulic Power Systems. Research
and development resources in both North America and
Europe enable SAUER-SUNDSTRAND to offer a wide
range of design solutions utilizing hydraulic power
system technology.

SAUER-SUNDSTRAND specializes in integrating a full
range of system components to provide vehicle
designers with the most advanced total-design system.

SAUER-SUNDSTRAND is Your World Source for
Controlled Hydraulic Power Systems.

Heavy Duty Axial Piston
Pumps and Motors

Heavy Duty Bent Axis
Variable Motors

#*

Cartridge Motors/
Compact Wheel Drives

Medium Duty Axial Piston
Pumps and Motors

2%

Microcontrollers and
Electrohydraulic Controls

Hydrostatic Transmission
Packages

Open Circuit Axial Piston Pumps

Gear Pumps and Motors

=D

Genuine Service Parts

Worldwide Service Support

, A

SAUER-SUNDSTRAND provides comprehensive worldwide service for its
products through an extensive network of Authorized Service Centers

strategically located in all parts of the world.

Look to SAUER-SUNDSTRAND for the best in WORLDWIDE SERVICE.

ey 2N
AL At

SAUER-SUNDSTRAND COMPANY

SAUER GS SUNDSTRAND 2800 East 13th Street « Ames I1A 50010 « U.S.A.

Phone: (515) 239-6000 « FAX: (515) 239-6618

TWX: 9105201150

SAUER-SUNDSTRAND GMBH & CO.

Postfach 2460 ¢ D-24531 Neuminster

Krokamp 35 ¢ D-24539 Neumiinster « Germany
Phone: (04321) 871-0 « FAX: (04321) 871 122

SI-SMV90E « 09/96 « 300 108A
BLN-10108 * September 1996



