| GROUP 10 TRANSMISSION

1. REMOVAL TRANSMISSION

1) Transmission mounting bolt(1, M20)
°8Tightening torque : 44 ° ae 2kgf°’8m
(318.2 ° & 14lIb°sft)
2) Travel motor mounting bolt(2, M16)

°8Tightening torque : 29.6 ° & 3.2kgf°8m
(214 ° & 23.1Ib°8ft)

3) Propeller shaft mounting nut(3, M10)
°8Tightening torque : 5.9 ° @ 0.6kgf’8m
(42.7 ° 2 4.3Ib°8ft)

4) Hose assy(4, PF3/8)
°8Tightening torque : 5kg°8m(36.21b°§ft)

5) Transmission weight : 132kg(290Ib)
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2. GENERAL INSTRUCTIONS
1) GENERAL WORKING INSTRUCTIONS
(1) This manual has been developped for the skilled serviceman, trained by the ZF-Passau.

(2) During all operations, pay attention to cleanliness and skilled working.
Therefore,transmission removed from the machine, must be cleaned prior to open them.

(3) We assume that the special tools, specified by ZF, will be used.
The special tools are available from ZF-Passau.

(4) After the disassembly, all components must be cleansed, especially corners, cavities and
recesses of housing and covers.

(5) The old sealing compound must be carefully removed.

(6) Check lubricating holes, grooves and pipes for free passage. They must be free of residues,
foreign material or protective compounds.

(7) The latter refers expecially to new parts.

(8) Parts which have been inevitably damaged in a disassembly operation, must be generally
replaced by new ones, e.g. rotary seal rings, O-rings, U-section rings, cap boots, protective caps
etc..

(9) Components such as roller bearings, thrust washers, synchronizing parts etc. which are subject to
normal wear in automotive operation, must be checked by the skilled Serviceman.
He will decide if the parts can be reused.

(10) For the heating of bearings etc., hot plates, rod heaters or heating furnaces must be used.

(11) Never heat parts directly with the flame. An auxiliary solution would be to immerse the bearing in
a vessel filled with oil, which is then heated with the flame.
In this way, damage to the bearings could be avoided.

(12
(13
(14
(15

~

Ball bearings, covers, flanges and parts like that must be heated to about 90 to 100EC.

el

Hot-mounted parts must be reset after cooling in order to assure a proper contact.

=

Before pressing shafts, bearings etc. in position, both parts must be lubricated.

-

During to reassembly, all specified adjustment values, testing specifications and tightening torque
must be respected.

(16) After the repair, units are filled up with oil.

(17) After the oil filling, the oil level plugs and oil drain plugs must be tightened to the specified
tightening torque.
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2) IMPORTANT INSTRUCTIONS CONCERNING THE LABOUR SAFETY
() In principle, repairers are themselves responsible for the labour safety.

(2) The observance of all valid safety regulations and legal rules is a precondition to prevent damage
to individuals and products during the maintenance and repair operations.

(3) Before starting the work, the repairers have to make themselves familiar with these regulations.
(4) The proper repair of these products requires especially trained personnel.
(5) The repairer himself is obliged to provide for the training.
3) LUBRICANT SPECIFICATIONS
(1) API GL-5
(2) SAE 10W-30, 15W-40
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4) BRAKE LINING WEARING TEST

(1) General
® The brake lining wearing test gives a limited information about the overall condition of the brake
A plate pack - without disassembly of the planetary carrier, resp. of the plates.
The wearing test has to be carried out in case of the following criteria :
® - In the course of the oil change intervals(min. once a year)
E - Braking noises
- Reduced braking power
- Change of deceleration, of the brake fluid level as well as of the brake pressure
- In case of a general change of the brake performance.
Carry out the wearing test on both final drive sides.
- Permitted piston stroke max. : 5.0mm
® - Piston stroke in new condition of the plate pack : 3.1-3.5mm

(2) Carry out the wearing test
® Turn the planetary carrier until screw plug
A A(M16°g1.5) is in the upper position(12
o'clock position).
Now, remove the screw plug.
Apply the brake(required brake pressure
® min. 40bar).
E Screw measuring screw(M16°@1.5) in
until contact is obtained and tighten it
® with a torque of 1kg°§m.
E Determine dimension X according to the
figure on the right.
Release the brake and equalize the plate
clearance by resetting the measuring
screw.
® Torque limit 1kg°§m.
Determine dimension Y according to the
figure on the right.
The difference of the two dimensions
@ (X-Y) corresponds to the piston stroke
(actual state).

(3) Result
If the max. permitted piston stroke(5.0mm)
is exceeded, the lining plates must be
renewed on both final drive sides.

&
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2 DISASSEMBLY
1) REMOVE SHIFTING CLUTCHES

(1) Fasten gearbox in the assembly car.
Loosen screw plug{Arrow) and drain oil.

(2) Remove the two lines, see Ammows.

(3) Remove locking screw, see Arrow,

(4) Squeeze out snap ring(Arrow).
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(9) Remove seal ring and back-up ring from g
the ring groove of the housing(Arrow). _ \ |

(10) Squeeze out snap ring.

(11) Pull gasket out of the housing bore, using
offset screw driver.

(12) Remove O-ring(Arrow).
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(13) Remove plate pack and backing plate.

(14) Squeeze out circlip(Arrow).

{15 Remaove clutch unit.

{16) Fix sun gear axially by means of assembly
jig, squeeze out circlip and relax the cup
spring pack.
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(17) Remove released disk and sun gear.

(18) Separate intemnal gear from drive shaft.

(19) Squeeze out circlip and remove centering
disk.

(20) Remove plate pack.
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{21) Remove plate.

(22) Pry inner plate carrier out of the piston.

(23) Pry off piston from the drive shaft.

(24) Remove cup spring pack.
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(25) Remove seal ring and O-ring.
Remove disk(Amow).
# Renew sealing components at any rate.

(26) Squeeze out circlip.

{27) Remove circlip from the ring groove of the
guide bush( @ 85mm).

(28) Separate guide bush from drive shaft.
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{29) Squeeze out snap ring and remove shaft
seal(Arrow).

(30) Squeeze out circlip and press bearing
from shaft.

(31) Remove throttle valve.
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2) REMOVE AND DISASSEMBLE
PLANETARY DRIVE

(1) Squeeze out circlip(Arrow).

(2) Tilt housing for 90°.
Separate and remove planetary carrier
from helical gear, using intemal puller.

{3) Squeeze out circlip.

(4) Pry off planetary gear from planetary
shaft, using offset screw driver.
Remove released components.
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(5) Pull off bearing inner race. i

(6) Squeeze out circlip and remove ball
bearing.

3) REMOVE AND DISASSEMBLE DECLUTCH
UNIT AND SPUR GEAR

(1) Loosen hex head screw(shift lever locking)
and remove sliding collar along with
sliding blocks.

(2) Loosen screw plug.
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(3) Drive out roll pin{Arrow).

(4) Pry shift lever out of the housing bore and
remove released shift fork.

(5) Remove suction line.

(6) Squeeze out circlip.
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(7) Pry off helical gear and take it out of the
housing.

(8) Squeeze out circlip and remove shim.

{9) Remove shift dog and spacer.
# According to the design, with or without
spacer, see Parts manual.
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(10)Pull needle bearing out of the housing
bore, using intemal puller.

(11) Press helical gear from bearing cap.

(12) Squeeze out circlip and press ball bearing
out of the bearing cap.

(13) Squeeze out circlip.
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(14) Pry off ball bearing from helical gear collar.

4) DISASSEMBLE FINAL DRIVE(separate
gearbox installation)

(1) Unlock and loosen hex head screws and
remove output flange.

(@) Pry shaft out of the housing bore.

(3) Tilt housing 180" .
Unlock and loosen hex head screws and
remove output flange.
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(4) Remove shaft seal.

(5) Loosen hex head screws.

(6) Separate output gear along with cover
from the gear case, using hoist.

(7) Press output gear out of the bearing cap,
reps. out of the ball bearing.
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(8) Remove oil baffile plate.

(9) Squeeze out circlip.

{10} Press ball bearing out of the bearing bore.

{11) Remove oil baffle plate.
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(12) Drive ball bearing out of the bearing bore. £ A

5) DISASSEMBLE ALUMINUM DIE-CASE
GEAR BOX CONTROL

(1) Separate oil pipe as well as hose lines
from the cover.

(2) Loosen socket head screws(4EA, see
Arrows) and separate shift lock from
transmission case.

(3) Loosen all hex head screws and separate
cover as well as gasket from the case.
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{(4) Loosen hex head screws and separate
pump cover from the case.

(5) Pull internal rotor(Arrow) from the pump
shaft.

(6) Remove the ball(position see Arrow) and
pull the control case along with the
external rotor from the pump shaft.

# Pay attention to the released balls and

compression springs.

{7) Remove the pump shaft.
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(8) Pull needle cage out of the case bore.

(9) Remove check valves and spocl.
# Mark the installation position of the single
check valves.
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3. ASSEMBLY

1) REASSEMBLE ALUMINUM DIE-CAST GEAR
BOX CONTROL

(1) Wet contact surface of the orifice with
loctite and insert orifice until contact is
obtained.

Now, clean the orifice by means of
compressed air from loctite residues.

{2) Install needle cage.

# By application of the prescribed drift, the
required installation depth of 0.2 + 0.5mm
is obtained.
install the needle cage with the reinforced
shell facing the pressing tool.

(3) Install gasket{composed of plastic ring
and O-ring).
Insert O-ring(Arrow) into the annular
groove of the spool.
Guide the plastic ring by means of
installer{S) over the spool and position it
on the O-ring.

{4) Calibrate plastic ring by means of bush
(S).
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(5) Install components according to the
illustration on the left.
# Pay attention to the installation position of

th different check valves.

Qil components.

1 Check valve 1.0kg-m
2 Compression spring

3 Spool

4  Screw plug 51kg-m
5 Sealring .
6 Screw plug 2.0kg-m
7 Check valve 1.0kg - m
8 Check valve 1.0kg - m
9 Pressure limiting valve 1.0kg - m

% Equip all check valves as well as pressure
limiting valves with new O-rings.
Secure check valves and pressure limiting
valves(items 1, 7, 8 and 9) by
centerpunching each of them twice.
Pre-assemble pump cover according to
the as figure.

(6) Insert compression spring(1) and balls(2)
with grease into the bores(Arrows) of the
pump cover.
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(7) Oil pump.

# The rotor set{composed of control case,
external and internal rotor) may be
exchanged only completely.

Assemble control case along with the
external rotor.

(8) Insert ball with grease into the
countersinking of the pump shaft{Arrow)
and assemble the internal rotor.

# The drive of the internal rotor is realized
by the ball.

Pay attention to the exact installation

position.

(9) Insert pre-assembled pump cover into the
case bore and fasten it by means of hex
head screws(ME).

# Qil the rotor set.

- Tightening torque : 0.97kgf - m({7.0lb - ft)
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(10)Insert O-ring into the annular groove
(Arrow) and grease it.

(11}Install both adapters as well as the
threaded socket.
# Install new O-rings.
- Tightening torque(Adapter) : 2.5kgf - m
(18.4Ib - ft)
- Tightening torque(Threaded socket) :
3.6kgf - m(26.0b - )

(12) Install two adjusting screws.
Assemble gasket and cover.

(13)Fasten cover by means of hex head
screws(mount flat washers).
- Tightening torque : 2.0kgf - m{14.71b - ft)
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(14) Introduce pump shaft until the splines are
engaged.

(15)Install two adjusting screws and place the
shift lock against the transmission case
until contact is obtained.

(16)Fasten the shift lock on the transmission
case, using socket head screws(mount
flat washers).

- Tighten torque : 2.3kgf - m{17.0lb - )

{(17Install oil pipe as well as hose lines
(Arrows) according to the figure.

# Before the unit is put into service, pay
attention to the instructions for operation
and maintenance.
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2) REASSEMBLE FINAL DRIVE

(1) Undercool ball bearing and insert it firmly
against shoulder.

(2) Insert baffle plate firmly against shoulder.
# Pay attention to the radial installation

position.

(3) Undercool ball bearing and insert it in the
bore of the bearing cap until contact is
obtained.

{4) Fix ball bearing by means of circlip.
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(5) Install oil baffle plate.
% Pay attention to the radial installation
position.

(6) Press bearing cap upon the short side of
the output gear.

% To avoid a damage to the ball bearing,
apply pressing sleeve(Arrow) on the
bearing inner race.

(7) Insert O-ring(Arrow) in the ring groove
and grease it.

(8) Heat ball bearing, install two adjusting
screws and assemble bearing cap until
contact is obtained.
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(9) Fasten bearing cap by means of hex
head screws(M12).
- Tightening torque : 8.0kgf - m(58.3Db - ft)

(10)Install shaft seal.
% By application of the prescribed driver, the
exact installation position is obtained.
If the outer diameter is rubber-coated, wet
the sealing surface with spirit.
Otherwise, use sealing compound(Curil
T
Fill cavity between sealing lip and dust lip
with grease.

(11)Insert hex head screws in the bores of the
output flange and press dust plate (Arrow)
against shoulder.

Pre-assemble the opposite output flange
accordingly.
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(12) Assemble output flange.
Grease O-ring and insert it in the gap of
output flange/output gear.

(13)Mount washer and fix output flange by
means of hex head screws(M10).
- Tightening torque : 4.7kgf - m(33.9b - ft)

(14)Fix hex head screws by means of lock
plate.

(15)Tilt gear case 180°.
Install shaft seal.

# By application of the prescribed driver, the
exact installation position is obtained.
If the outer diameter is rubber-coated, wet
the sealing surface with spirit.
Otherwise, use sealing compound(curl T).
Fill cavity between sealing lip and dust lip
with grease.
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(16) Assemble output flange.
Grease O-ring and insert it in the gap of
output flange/output gear.

(17 Mount washer and fasten output flange by
means of hex head screws.
MNow, fix hex head screws(M10) by means
of lock plate(Arrow).
- Tightening torque : 4.7kgf - m(33.9b - ft)
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J) REASSEMBLE HELICAL GEAR AND
DECLUTCH UNIT

(1) Insert ball bearing into the bearing cover
until contact is obtained and fix with circlip.

(2) Press ball bearing over the collar of the
helical gear until contact is obtained and
fix by means of circlip.

(3) Press bearing cover(ball bearing) firmly
against shoulder with the circlip showing
toward above.

(4) Install spacer and shift dog.
# According to the design with or without
spacer, see corresponding Parts manual.
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(5) Fix shift dog by means of shim and circlip.
# Pay attention to the permissible end play
max. 0.1mm.

(6) Press needle bearing firmly against ;
shoulder. |

# Pay attention to the installation position-
designation showing upward.

(7) Insert pre-assembled helical gear into the
housing bore.

(8) Fix bearing cover by means of circlip, see
Arrow.
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{9) Figure on the left shows the components
of the shift dog assembly.

(10)Squeeze in circlip(1) and install O-ring(2).

{11)Insert shift fork and sliding collar.

(12)Introduce shift shaft until contact is
obtained.
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(13) Align shift shaft radially and fix it by driving
the roll pin in until it is flush.

(14) Install screw plug(M22 x 1.5).
- Tightening torque : 6.1kgf - m({44.2b - ft)
# Mount new O-ring.

4) COMPLETE AND INSTALL PLANETARY
CARRIER
(1) Pre-assemble planetary gear.
% Install cylindrical rollers with grease.

{2) Press pre-assembled planetary gears
firmly against shoulder.
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(3) Install collar shim and circlip. o

(4) Insert ball bearing firmly against shoulder
and fix with circlip.

(5) Heat ball bearing and mount planetary —]
carrier until contact is obtained. [

(6) Fix planetary carrier with circlip{Arrow).
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Adjust declutch unit

(7) Assemble shift lever and fix it provisionally
in the "OFF-Position" by means of hex
head screw(Arrow).

(8) Bring shift shaft by clockwise rotation to
the stop, using auxiliary screw(M8) and
jam shift lever by means of socket head
screw(M10) and flat washer.

- Tightening torque : 4.7kgf - m(33.90b - )

{9) Now, bring shift lever in "ON-Position®
(Arrow) and fasten by means of hex head
screw(M10).

- Tightening torque : 4.7kgf - m(33.90b - f)

5) PREASSEMBLE AND INSTALL CLUTCH
(road gear)

(1) Press ball bearing firmly against shoulder
and fix it by means of circlip.
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(2) Squeeze in the two rectangular rings
(Amows) and engage them.

(3) Install shaft seal.

# By application of the prescribed driver, the
exact installation depth is given. Wet
outer diameter of shaft seal with spirit.
Grease the sealing lip.

(4) Fix shaft seal by means of snap ring.

(5) Grease the two rectangular rings, align
them centrically and press the drive shaft
into the guide sleeve until contact is
obtained.
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(6) Fix sleeve by means of circlip.

(7) Squeeze in circlip(Arrow) and replace
back-up plate, with the offset plane
surface showing upwards.

# Only installation of one new circlip
admitted.

(8) Determine adjustment value "B", follow (3)
to (13).
- Adjustment value B with 10 plate pairs
- Adjustment value B with 11 plate pairs
=7.8+0.2mm

(9} Replace piston.
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{10) Assemble plate carrier and tap it against
shoulder until contact is obtained.

(11)Mount plate.

(12) Assemble alternating plate pack, starting
with one inner plate.

#% Number of inner and outer plates, see
corresponding list of parts manual.
For the moment, install the plate pack
without oil.
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(13) Determine dimension B from the end face
of the inner plate carrier to the outer plate.
- Dimension B e.g. : 10.70mm
# Carry out any corrections by means of the
corresponding outer plates(s = 1.0, 1.2,
1.4 or 1.8mm).

(14) Determine adjustment value "D".
# The end play of plate carrier, ball bearing
and sun gear is determined by means of
the shim.
Max end play admitted 0.1mm.
Install ball bearing and sun gear.

(15 Assemble shim(s = 3.0~-3.9mm, see
Arrow), fix it by means of circlip and check
end play.

Now, squeeze out circlip again and
remove the components again, up to the
piston included.

(16)Squeeze circlip into the ring groove
(Arrow) with the sealing lip facing the
pressure chamber(toward above).

# Use installer.

Grease sealing lip.
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{21)Mount plate.

(22) Assemble plate pack alternating, starting
with one inner plate.

# Number of inner and outer plates see
corresponding parts manual.
Qil plates prior to the installation.

Shan

e e

(23)Insert ball bearing into the centering disk iiiiiniiiiiiiiie
and fix by means of circlip. o
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(¢4) Insert centering disk into the intemal gear
bore and fix by means of circlip.
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{25) Align outer plates radially and assemble
internal gear until all plates are located.

(26) Assemble sun gear.
# Pay attention to the installation position,

see figure.

(£7)Mount determined shim.

(28)Preload cup spring pack by means of
assembly jig and squeeze in circlip.
# Installation of a new circlip admitted only.
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Check tightness and function of the clutch

Install hydraulic connection.
(29)

(30)Ventilate the piston area by repeated
filling. Build up test pressure p=35bar and
close connection to HP-Pump by means
of shutoff valve.

During a test period of 3 minutes no
pressure drop is admitted.

(31)Remove pressure connection and install
throttie valve. e T L
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(32) Introduce pre-assembled clutch.
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(33) Squeeze in circlip(190 x 4). o e L e
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6) INSTALL BRAKE(cross-country gear) =] g
(1) Insert backing plate. R 4
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Determine adjustment dimension "A=1.4

+ 0.2mm" following (2) to Example "E".

(2} Assemble alternating plate pack, starting
with one outer plate.

# Number of outer and inner plates, see
corresponding parts manual.
Qil the plates.

(3} Insert piston firmly against shoulder.
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(4) Insert the two cup springs and align them
centrically.

# Pay attention to the installation position,
see figure.

SRR B i o g
SRR

(5) Assemble measuring cover and pull it
evenly against shoulder, using 4 socket
head screws(M12).

- Tightening torque : 8.0kgf - m(58.21b - f)

(6) Determine dimension | form the plane i TR
surface of the measuring cover to the e
plane surface/piston. 6$¢i§;§§§ -

- Dimension | e.g.:32.60mm L
Example D g
+ Dimension 32.60mm e
- Manufacturing dimension ;
measuring cover -20.00mm

- Difference = Dimension X~ 12.60mm

# The manufacturing dimension is stamped

on the measuring cover and is principally
20.00mm.

(7) Measure dimension Y from the locating
face of the drive casing to the flange-
mounted surface.

- Dimension Y e.g. : 11.10mm

Example E
- Dimension X 12.60mm
- Dimension Y -11.10mm

- Difference =adjustment value =1.50mm
# Carry out possible corrections with
corresponding outer plates.
Now, take off the measuring cover and
remove the piston again.
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(8) Insert O-ring in the ring groove of the
housing, see Armow.

# Expand O-ring slightly prior to the
reassembly to ensure a perfect contact in
the recess.

{(9) The Draft on the right shows the
installation position of the disk, the piston
and its sealing components.

1 Drive casing
2  Clutch disk housing

3,4 Gasket(Back up and U-section ring)
5 Circlip
6 O-ring
7 Disk
8,9 Gasket(U section and back up ring)
10 Piston
11 Cup springs
12 O-ring
(10)Insert back-up and U-section ring in the [ A T e e
ring groove(Arrow) and oil them >4 '
Insert disk until contact is obtained. A pa
% Pay attention to the installation position. = . v;eﬁﬁ
& 5 O i
i
it
(11)Fix disk by means of snap ring.
s ot
r’w i o
{ i 47
oy,
Lo
8 E
e - W
esaiie
i ~<§§$w-§
i
i
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(12)Insert back-up ring and seal ring in the

ring groove of the housing(Arrow) and oil
themn.
Assemble piston and place it evenly
against shoulder, using measuring cover
as well as socket head screws. Now,
remove measuring cover again.

(13)Insert the two cup springs and align them
centrically.
# Pay attention to the installation position.

7) INSTALL DRIVE CASING

(1) Insert O-ring(Arrow 1) in the
countersinking.
Insert the two O-rings in the ring grooves
of the guide sleeve, see Arrows.

# Grease O-rings.

s s

=
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(2) Insert O-ring into the ring groove of the
drive casing and grease.

(3) Align guide bush radially.

(4} Assemble drive casing.
B F‘ay attention to a radial installation

{5) Pull drive casing evenly against shoulder,
using socket head screws(M12).
- Tightening torque : 8.0kgf - m(58.21b - ft)
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(6) Pull drive shaft, resp. guide bush out of
the housing bore, using internal puller,
until snap ring can be engaged.

(7) Fix guide bush radially by means of screw
plug, see Arrow.
# Install new CU-ring.

(8) Insert gasket, composed of O-ring and
Turcon-ring into the ring groove of the
piston and grease.

# Heat Turcon-ring in an oil bath prior to the
installation.

Use installer.
Pay attention to the installation position,
see figure.

(9) Insert pre-assembled piston and spring
into the housing bore and fix with screw
plug.

# Employ new O-ring for screw plug.

e g e
e g e

5 e e
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{10}install breather{Arrow 1) and screw plug
(Arrow 2).
# Employ new O-ring for screw plug.

(11)Install the two screw plugs(1) and shear-
off plugs(2).
Check tightness and function of the
brake{cross-country gear).
Install hydraulic connection.

(12)Ventilate piston chamber by filling it " "*”g
several imes. p >
Build up test pressure p=35bar and close | P & A i
connection to HP-Pump by means of § W alh V8 oiinngi
shut-off valve. -w ..
During a Test of 3 minutes, no pressure e £5S
drop is admitted. i

sikig
T g

{(13Remove the hydraulic connection and
install the throttle valve.
# Install new O-rings(Amows).
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8) MOUNT SCREW PLUGS AND OIL LINES

(1) Install connecting plug{Arrow 1, M10) and
screw plug{Amow 2, M14).
- Tightening torque : 1 - 2.5kgf - m
(18.4b - fi)
2-3.6kgf - m
(25.8b - fi)
# Install new O-rings.
Different position of connecting piece and
screw plug according to the Version.

(2) Install delivery lines.

{3) Install screw plugs{M26 x 1.5), see
Arrows.
- Tightening torque : 8.1kgf - m{59.0lb - ft)
# Before the transmission is put into
service, pay attention to the lubrication
and maintenance instructions.
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