1. ELECTRO-HYDRAULIC SHIFT UNIT
1) CONTROL VALVE ASSEMBELY
(1) Disassembly

1 Remove line.

(@) Loosen socket head screws and remove
control valve assembly.

# Use two adjusting screws.

# Special tool
Adjusting screws(M8) 5870 204 011

(3) Relax spring clip and remove cover.

@) Pull off cable shoes, remove solenoid
valves and cable hamess.
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& Remove spool.

& Remove line.

(7) Remove adapter plate and cover.
# Adapter plate is spring-loaded.
*® Special tool

Adjusting screws(M5) 5870 204 036

(& Disassemble cover and adapter plate.
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(2) Assembly

# Check all components for damage and
renew if necessary.
Before starting the installation, check the
free movement of the moving parts in the
housing.
The spools can be exchanged individually.
Close the bores with balls(10pieces/ @
4.5mm) .

(1 Figure on the right show the components
of the control valve assembly.

@ Install components.
1 Stop plate
2 Detent block
3 Spool(Total length 39.0mm)
4 Spring(Lo = 51.3mm)
# Fix detent block(2) with stop plate(1).
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@ Install stop plate(1).

Insert spring(2) and spool(3) into the : e
T j @ %
bﬂl‘&. e
G g e
1 Stop plate s e o
2 Spring(Lo = 53.4mm) [ :
Haa ;
3 Spool o R e 2 2
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@) Install components.
1 Stop plate
2 Spool
3 Spring(Lo = 53.4mm)
4 Detent block

# Fix detent block(4) by means of stop
plate(1).

(&) Install components.
1 Spool
2 Spring(Lo = 58.0mm)
3 Spring(Lo = 65.4mm)

(& Install components.
1 Spool
2 Spring(Lo = 132.4mm)
3 Spring({Lo = 76.7mm)
4 Spool
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(D Insert stop plate(Arrow) and install

components.

1 Spring(Lo = 53.8mm)

2 Spring(Lo = 78.6mm)

3 Disk(s)(s = 2.4mm empirical value)
4 Disk(s)(s = 1.0mm empirical value)
5 Spool

6 Sleeve

% The contral pressure 16+2 bar is
determined by the disks s=2.4mm(Outer
diameter 22mm) and s=1.0mm{Quter
diameter 13mm). In case of deviations
from the prescribed control pressure,
correct with corresponding disks.

(& Install control diaphragm D = 0.70mm.

@ Install components of the adapter plate.

1

2
3
4
5
6
Fi
B8
9
# E

Adapter plate

Valve

Compression spring(Lo = 29.9mm)
Straight pin{4 H8 x 25mm)

Roller

Spool

Spring(Lo = 70.9mm)

Disks(Total thickness s = 4.5mm)
Screw plug

mploy new O-ring for the screw plugs.

i Close the bore with ball, see armow.
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il Pre-assemble cover and fasten 2-stage
pressure control valve on the valve body.
Torgue limit{M5/8.8) 0.56kgf - m(4.051bf - fi)

Cover

Gasket

Spool

Ring(Total thickness s = 9.0mm)

Spring(Lo = 48.0mm)

Adapter plate(Pre-assembled)

Gasket

Valve body(Pre-assembled)

0 =~ & W —

# Special tool
Adjusting screws(M5) 5870 024 036

{2 Assembly of the components on the
opposite side, see figure (3~18.
Fasten line and install screw plugs.

# Install new Cu-rings as well as O-rings.

13 Install spools and springs on the opposite
side, see figure.
1 = Spring(Lo = 51.3mm)
2 = Spool(Total length = 41.0mm)
3 =Spool
4 = Spring(Lo = 37.1mm)
5 = Spring(Lo = 53.4mm)
6 = Spool

3-49



@ Fix reducing valve by means of retaining
plate and socket head screws.
Torque limit(M5/8.8) 0.56kgf - m{4.05Iof - f)

15 Preload spool and fix it provisionally by
means of fixing plate(Arrow).

16 Insert solenoid valves and fix them by
means of retaining plates and socket
head screws.

Torque limit(M5/8.8) 0.56kg - m{4.05bf - ft)

# Pay attention to the radial installation
position, see figure.

Now, remove fixing plate{Arrow).

17 Install complete cable hamess.

# Use new gaskets.
Pay attention to the location of the lug,
see AITow.

3-50



@ Connect solenoid valves according to the
illustration on the right.
Insert new O-ring(Arrow) and fix the
cover by means of tightening clip.

2) PRE-ASSEMBLE CHANNEL PLATE

(1) Install diaphragm for energy backfeed D =
1.0mm(Arrow 1) and set screw M5 x6mm
(Arrow 2) and secure by caulking.

(2) Install connecting pieces(4EA) and screw

plugs(2EA).
# Use new O-rings.

(3) Install connection for the temperature
control sender unit{Arrow 1) and the two
screw plugs(Arrow 2 and 3).
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2 CONVERTER COMPARTMENT

1) DISASSEMBLY
(1) Remove suction and filler pipe(Amows).
# Special tool
Assembling car 5870 350 000
Mounting bracket 5870 350 014
Mounting bracket 5870 350 036

(2) Loosen hexagon head screws, take off
cover and remove filter.

(3) Loosen both socket head screws and
separate support from the gearbox.

(4) Tilt housing for 90°.
Remove converter.
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(5) Loosen socket head screws.

BEE

G
@
L
5
{(6) Remove converter filling and control i
pressure pump.
# Special tool
Set of eye bolts

5870 204 002

(7) Loosen hexagon head screws and
remove end plate.

(8) Remove drive shaft{Power take-off).
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(9) Pull oil supply flange out of the housing
bore, using hexagon head screws(M8 x
110mm).

# Special tool
Back off screws(M8) 5870 204 008

(10) Remove output gear{Complete).

{11 Remove shim and both rectangular
rings(Amows).

(12) Pry off both ball bearings from the drive
gear.

# Drive shaft and drive gear cannot be
disassembled.

# Special tool
Pry bar 5870 345 065




{(13)Loosen screwed joint and separate
converter compartment from the gearbox.

# Special tool
Pry bar 5870 345 065
Set of eye bolts 5870 204 002 B
.
25
o
#
B
{14) Remove countershaft.
Loosen hexagon head screw.

{15) Drive axle out of the housing bore, using

striker.
Remove released components.
# Special tool
Striker 5870 650 001
(16) Tilt housing for 180°. - . B
Open the beads on both cover lids and SRR RBBON AR . by
pry them out of the housing bore.

# |n the bores there are the two socket head
screws, see next figure.
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(17) Tilt housing for 180°.
Loosen both socket head screws.

(18) Pry clutch K3/K4 out of the housing bore,

using pry bar.
# Special tool
Pry bar 5870 345 065

3. GEAR BOX
1) DISASSEMBLY
(1) Remove clutch KR/K2 and KV/K1

(1 Pull bearing outer race of the clutch

KR/K2 out of the housing bore.

% Special tool
Intemal puller 5870300019
Back up tool 5870 300 020

(Z) Remove shims from KR/K2 and KV/K1.
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(3) Pry clutch KV/K1 out of the housing bore.
# Special tool
Pry bar 5870 345 065

(@ Lift clutch KR/K2 out of the housing.

(2) Remove power take-off

(I Squeeze out circlip and remove power
take-off in direction of the arrow.

e MRS TR LR
i G

(3) Remove spur gear K3

(1) Drive cover lid out of the housing bore.
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(@) Tilt housing for 90°.
Squeeze out circlip and remove released
shim.

@ Tilt housing for 90°.
Remove spur gear K3.

(@) Squeeze out circlip and remove released
shim.

&) Pull roller bearing and bearing outer
race(Amrow) out of the housing bores.

# Special tool
Internal puller 5870 300 019
Back up tool 5870 300 020
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(4) Disassemble clutch K3/K4 EEE

G

i
oo S
(T Squeeze out circlip and remove both

roller bearings.

%.@ R R R
e R

@ Squeeze out snap ring.

(3) Remove plate pack.

@ Squeeze out circlip, remove released
shim and cup spring pack.
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& Remove piston by means of compressed -
air. S R e -
e = = LS g
%w'ﬁ‘&&%%%;ﬁ;f@ww
(&) Squeeze out rectangular nings.
(7) Squeeze out circlip.

@® Pull off ball bearing. ey
# Special tool i3
Two leg puller 5870 900 004
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@ Pull off spur gear K4.
# Special tool
Three leg puller 5870971 003

10 Squeeze out snap ring, remove plate
pack and cup springs.
MNow, remove the piston by means of
compressed air.

# The clutch cannot be further
disassembled.

(5) Disassemble clutch KV/K1
(1) Squeeze out rectangular rings.

(2) Pull off ball bearing.
# Special tool
Three leg puller 5870971003
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(@ Squeeze out circlip.

@ Pull off spur gear KV and remove
components.

% Special tool
Three leg puller 5870 971 003

(5) Squeeze out snap ring and remove plate
pack.

(® Pull off ball bearing and remove piston by
means of compressed air.

# Special tool
Two leg puller 5870 970 002

%m BIPRERER IR R
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(@ Pull off ball bearing.
# Special tool
Three leg puller 5870 971 003

® Squeeze out circlip and remove bushing.

(@ Pull off spur gear K1.

# Special tool
Three leg puller 5870 971 003

1% Squeeze out snap ring, remove plate
pack, cup springs and piston.
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(6) Disassemble clutch KR/K2

{I) Unlock and loosen slotted nut.
# Special tool

Hook spanner 5870 401 026

(2 Press spur gear K2 from the shaft and
remove released components.

(3) Squeeze out snap ring and remove plate

pack.

(@ Pull off roller bearing and remove piston.

# Special tool
Grab sleeve super 5870026 020
Basic set 5870 026 000
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(5) Squeeze out rectangular rings.

(& Squeeze out circlip.

(@ Pull off tapered roller bearing.

# Special tool
Grab sleeve super 5870 026 022
Basic set 5870 026 000

@ Pull off spur gear KR and remove
components.

% Special tool
Three leg puller 5870 971 003
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(@ Squeeze out snap ring and remove plate
pack.

{0 Pull off tapered roller bearing, remove

cup springs and piston.

# Special tool
Grab sleeve super 5870 026 020
Basic set 5870 026 000

(7) Disassembile final drive-drum brake

() Remove lock plate, loosen hexagon head
screws and remove disk.

@ Pull off output flange from the shaft.
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3y Remove cover lids{3EA).

1) Loosen socket head screws{3EA).

(& Loosen hexagon head screws and
remove brake drum.

& Remove lock plate, loosen hexagon head
screws and pry off output flange from the
shaft.
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7 Remove brake shoes.

8 Loosen both socket head screws and
remove cover plate.

(@ Pry out shaft seal.

([0 Squeeze out circlip.
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i) Pull output shaft out of the housing bore,
respectively out of the output gear, using
special device.

= Special tool
Back up tool 5870 300 020
Threaded disk 5870 Q00 082

12 Tilt housing for 180°.
Pry out shaft seal.

@@ Pull ball bearing out of the housing bore.

# Special tool
Intemal puller 5870 300 007
Back up tool 5870 300 003

{0 Remove output gear and both plates.
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i@ Loosen hexagon head screws(Brake
cam and anchor pin).

(® Pry brake cam and anchor pin{Arrow) out
of the housing bores.

% Special
Pry bar 5870 345 065

2) ASSEMBLY
(1) Install final drive-drum brake

@ Pre-assemble brake cam and insert it
into the bore until contact is obtained.
Mount anchor pin.

# Insert new O-rings into the ring grooves,
see armows.

() Fasten brake cam with disk{s = 3.0mm),
flat washer and hexagon head screw, see
arrow 1. Fasten anchor pin with disk(s =
6.0mm), flat washer and hexagon head
SCrew, See amow 2.

# The free movement of the brake cam
must be absolutely assured. Secure
hexagon head screws with Loctite.(Type
No.270)
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@ Insert output gear into the shield plate
and mount 2nd shield plate.

@ Insert output gear into the housing and
bring it into position.
Tilt housing for 180°.

() Squeeze in lower circlip.

(& Press ball bearing upon the output shaft
until contact is obtained.
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(7 Heat housing bore and press output shaft
against circlip until contact is obtained.

(& Adjust ball bearing free of play, using
shim and circlip.

@ Fasten the shield plate by means of
socket head screws(3EA).
# Secure socket head screws with Loctite.

(Type No.270)
Torgue limit(M&8/8.8) 2.35kgf - m(17.0Ibf - i)

1i Install cover lids.
# Use Loctite.(Type No.270)
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13 Assemble ball bearing and pull it against
shoulder(Next figure), using output
flange, disk, hexagon head screws and
hexagon nuts.

MNow, remove oulput flange again.
% Back off screws(M8) 5870 204 008

@@ Install shaft seal.

# The installation dimension is secured by
the application of the prescribed special
tool.

Cover outer diameter of the shaft seal
with a spirit-water mixture{1:1).

# Special tool
Driver 5870048 135

15 Assemble output flange and fasten by
means of disk and hexagon head
SCrews.

# Cover disk with sealing compound.(Cunl T)
Torque limit(M8/10.9)

3.47kgf - m(25.11bf - ft)

# Special tool

Clamping yoke 5870 240 025
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18 Fix hexagon head screw by means of
lock plate.

% Special tool
Driver 5870 057 011
Handle 5870 260 002
@ Tilt housing for 180°.
Install shaft seal.
# The installation dimension(14mm) is given
by the application of the special tool.

Cover outer diameter with a spint-water
mixture(1:1).

% Special tool
Driver 5870048135

1® Fasten cover plate by means of socket
head screws.
# Secure socket head screw with Loctite.

(Type No.270)
Torque limit(M6/8.8) 0.97kgf - m(7.021bf - f)

iI% Install brake shoes.
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@} Heat bore and assemble output flange
against shoulder.

@b Cover disk with sealing compound(Curil
T), install it and fasten by means of
hexagon head screws.

Torque limit(M8/10.9)
3.47kgf - m(25.11bf - )

# Special tool
Clamping yoke 5870 240 025

@ Fix hexagon head screw by means of

lock plate.

# Special tool
Driver 5870 057 011
Handle 5870 260 002

23 Assemble brake drum and fasten by
means of hexagon head screws({Use flat
washers).

Torque limit(M10/10.9)
6.93kgf - m{50.11bf - ft)

kL AR e
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(2) Install spur gear K3
! Insert bearing outer race into the bore.

(@ Adjust roller bearing free of play, using
shim and circlip.

(3 Press bearing inner race firmly against
shoulder.

@ Insert bearing outer race until contact is
obtained.

# Special tool
Driver 5870 058 022
Handle 5870 260 002
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5 Assemble spur gear.

{6 Tilt gearbox for 90°.
Assemble collar shim and fix spur gear
free of play, using disk and circlip.

(@) Tilt gearbox for 90°.

Install cover.

# Use Loctite.(Type No.270)

# Special tool
Driver 5870 057 023
Handle 5870 260 002

(8 Tilt housing for 180°.
Install inductive transmitter.

# The required clearance = 0.6~0.8mm
between contact face/inductive
transmitter and spur gear will be
adjusted(Next page figure) by the
installation of a corresponding shim
{Arrow).
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@ If the gearbox has not been completely
disassembled and reassembled, the
installation of the inductive transmitter has
to be carried out according to Figure

1)/page 3-125.

(3) Complete multi-disk clutches

- Assemble clutch KR/K2
(I Close the two bores with balls( & 8mm).

(Z) The illustration on the right shows the
components of the spur gear KR.

(3 Press bearing outer race firmly against
shoulder.

# Special tool
Driver 5870 058 084
Handle 5870 260 002
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@ Adjust end play of the spur gear bearing-
KR "maximum 0.05mm*{(Example A)
Lay spur gear upon tapered roller
bearing.

(5) Determine Dimension [ from the end
face to the bearing inner race.
Dimension | e.g. 45.60mm

(& Measure Dimension [ from the end face
to the contact face of the bearing outer
race.

Dimension [ e.g. 37.10mm

7 Lay bushing upon the tapered roller
bearing.
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(# Determine Dimension T from the end
face/bushing to the bearing outer race

Dimension § e.q. 6.35mm
Example A

Dimension [ 45.60mm
Dimension I - 37.10mm
Difference ~ 8.50mm
Dimension 1 -6.35mm
Difference = Shim e.g. s =2.15mm

(@ Insert shim{e.g. s=2.15mm) and bushing.

10 Install complete tapered roller bearing.

# Special tool
Driver 5870 058 0R4
Handle 5870 260 002
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i) Adjust complete bearing of spur gear-KR
free of play(Example C)
Measure Dimension [ from the end face
to the contact face/tapered roller bearing
on the clutch shaft.
Dimension | e.g. 124.95mm

12 Squeeze in circlip and determine
Dimension I from the end face to the
circlip.

Dimension [ e.q. 45.40mm

@ Lay tapered roller bearing upon the
measuring disk(Arrow) and install spur
gear(With inserted tapered roller
bearing).

(4 Measure Dimension T from the end face
to the measuring disk(Tapered roller
bearing).

Dimension [T e.g. 94.60mm
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® Determine Dimension [ from the end
face to the tapered roller bearing inner
race.
Dimension  e.g. 16.90mm
Example B
Dimension | 124.95mm
Dimension [ - 45.40mm
Difference = Dimension X 79.55mm
Example C
Dimension 1 94.60mm
Dimension [ - 16.90mm
Difference = Dimension 77.70mm
Example I
Dimension X 79.55mm
Dimension Y - 77.40mm
Difference = Shim s =2.15mm

& Install new O-rings(Arrows) and piston
firmly against shoulder.

@ Assemble cup spring pack according to
the Draft on the right, respectively on the
right.

* —- Piston side, respectively. Pressure
side
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18 Assemble the shim(e.g. s = 2.15mm)
determined from figure{l¥page3-81 to
example.

# Cover upper cup spring as well as shim
with grease and align then centrically.

@@ Assemble altemating plate pack - starting
with one outer plate.

# Plate pack KR is composed of :
9 Outer plates s=2.00mm
5lnnerplates  s=2.00mm
3lnnerplates  s=1.50mm

The thinner inner plates have always to
be installed on the backing plate side.
Lubricate plates prior to the installation.

@ Place on backing plate and squeeze in
snap ning.
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@) Determine plate clearance(Piston travel)
*2.0~2.8mm"(Example D)
Measure Dimension | from the end
face/plate carrier to the backing plate.
Dimension | e.g. 5.80mm

@ Place backing plate against snap ring and
determine Dimension [ from the end

face/plate carrier to the backing plate.
Dimension [ eg. 3.60mm
Example D

Dimension | e.g. 5.80mm
Dimension 1T eg. - 3.60mm

Difference = Plate clearance 2.20mm

# |n case of deviations from the prescrbed
plate clearance - 2.0 to 2.8mm - correct by
means of corresponding inner plate(s =
1.5, 2.0, or 2.5mm)

@ Check centric location of the first cup
spring as well as of the shim again.
Now, align inner plates radially and press
the pre-assembled spur gear-KR firmly
against shoulder.

# By slight rotations(To and fro) during the
pressing step, the assembling of the
plates will be facilitated.
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@ Press tapered roller bearing firmly
against shoulder.

@ Squeeze in circlip.

@ Squeeze in and engage rectangular
rings{3EA) in the ring grooves of the
clutch shaft.

@ The illustration on the right shows the . e
spur gear bearning K2. o 0 T i
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@ Press bearing outer race firmly against

shoulder(Clutch side).

# Special tool
Driver 5870 058 057
Handle 5870 260 002

@ Adjust end play of the spur gear bearing-
K2 "maximum 0.05mm" (Example E)
Place tapered roller bearing upon
measuring disk(Amow), respectively spur
gear upon tapered roller bearing.

@3 Determine Dimension [ from the end
face to the measuring disk.
Dimension | e.g. 86.00mm

(3Measure Dimension [ from the end face
to the contact face of the bearing outer
race.

Dimension 1 e.g. 30.55mm
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% The draft on the right shows the tapered
roller bearing No.33 207 with two different
measuring results.

In the present case, Dimension [ has
been measured with +0.05mm.

() Assemble shim s = 2.00mm.

(&) Measure Dimension [¥ from the end face
A to the shim.
Dimension [V e.g. 54.30mm

Remove shim again.

Example E
Dimension | 86.00mm
Dimension T - 30.55mm
Difference 55.45mm
Dimension T + 0.05mm
gives Dimension X 55.50mm
Dimension - 54 .30mm
Difference = Shim s=1.20mm
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(31 Press bearing outer race firmly against
shoulder.

% Special tool
Driver 5870 058 062
Handle 5870 260 002

(@ Install new O-rings(Arrows) and insert
piston firmly against shoulder.

(3 Assemble cup spring pack and disk s =
2.00mm.

# Cover upper cup spring as well as shim
with grease and align them centrically.
Arrangement of the cup springs, see
Draft{?/page 3-82.

@) Assemble altemnating plate pack-starting
with one outer plate.
# Plate pack K2 is composed of :
7 Outer plates s = 2.00mm
3 Inner plates s = 2.00mm
3 Inner plates s = 1.50mm

Install the thinner inner plates always on
the backing plate side.
Lubricate plates prior to the installation.
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@ Lay on backing plate and squeeze in
snap ring.

# Now, check the plate clearance(Piston
travel).
Plate clearance K2 should be 1.50~
2.50mm.
In case of deviations from the prescribed
plate clearance, correct with
corresponding inner plate{s = 1.50, 2.00
or 2.50mm).

(3 Check centric location of the first cup
spring again.
Now, press tapered roller bearing firmly
against shoulder.

(i) Align inner plates radially and assemble
pre-assembled spur gear K2 until all
inner plates have been received.

41 Assemble the shim(e.g. s=1.20mm)
determined from figure to example E.
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(12 Press tapered roller bearing firmly against
shoulder.

{3Press the housing side tapered roller
bearing firmly against shoulder.

(14 Fix components by means of slotted nut.

Torque limit 60.0kgt - m(3691f - #)
# Special tool

Hook spanner 5870 401 026

Back up tool 5870 240 031
{45 Secure slotted nut.
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(@) Check performance of clutch KR and K2
by means of compressed air.

# |If all parts are correctly installed, the
closing, respectively opening of the
clutches is clearly audible.

- Assemble clutch KV/K1
(1 Close the two bores with balls( # 8mm).

(2 The illustration on the right shows the
components of the spur gear-KV.
1 = Ball bearing(Denomination 6009 C3/J)
2 = Bushing
3 =Shim
4 = Spur gear-KV
5 = Ball bearing(Denomination 6209 C3/J)

@ Press ball bearing(6009 C3/J) firmly
against shoulder.
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(5) Adjust the spur gear bearing free of play
and without exerting pressure(Example
F):

Determine Dimension [ from the plane
surface/spur gear to the end face/
bushing.

Dimension | e.g. 19.70mm

(& Measure Dimension [ from the plane
surface/spur gear to the contact face of

the ball bearing.

Dimension [ e.g. 17.70mm
Example F

Dimension | 19.70mm
Dimension 1 - 17.70mm
Difference = Shim s = 2.00mm

3-92



(@ Insert shim(e.g. s = 2.00mm) and install
subsequently ball bearing firmly against
shoulder.

(8 Adjust end play of the spur gear bearing
{Complete) *maximum 0.05mm"(Example
G):

Measure Dimension [ from the end
face/bearing inner race of the lower ball
bearing to the end face/bearing inner
race of the upper ball bearing.

Dimension | e.q. 54.10mm

@ Determine Dimension [ from the end
face to the contact face/ball bearing.
Dimension T e.g. 124.9mm

10 Squeeze in circlip and measure
Dimension 1 from the end face to the
circlip.

Dimension [I e.g. 68.40mm
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Example G

Dimension [ 124.90mm
Dimension I - 68.40mm
Difference 56.50mm
Dimension | - 54.10mm
Difference = Shim s =2.40mm

iDInstall new O-rings(Arrows) and insert
piston firmly against shoulder.

2 Assemble cup spring pack and
shim(According to the example s =
2.40mm).

# Cover upper cup spring as well as shim
with grease and align them centrically.
Arrangement of the cup spring, see draft

(7/page 3-82.

@ Assemnble altemating plate pack-starting
with one outer plate.
# Plate pack KV is composed of :
9 QOuter plates s = 2.00mm
5 Inner plates s = 2.00mm
3 Inner plates s = 1.50mm

The thinner inner plates have always to
be installed on the backing plate side.
Lubricate plates prior to the installation.




4 Now, lay on backing plate and squeeze in
snap ring.
Check plate clearance KV.
Plate clearance KV should be 2.00~2.80
Tm.
In case of deviations from the prescribed
plate clearance, correct with
comesponding inner plate{s = 1.50, 2.00
or 2.50mm).

15 Check centric location of the first cup
spring and that of the shim again.
Now, align inner plates radially and press
pre-assembled spur gear KV firmly
against shoulder.

# By slight rotations(To and fro) during the
pressing step, the assembling of the
plates will be facilitated.

06 Squeeze in circlip.

@@ Press ball bearing(Denomination 6309
C3) firmly against shoulder.

i A
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0% Squeeze in and engage rectangular
fings(3EA).

1@ The illustration on the right shows the
components of the spur gear K1.
1 =Circlip
2 = Shim
3 = Ball bearing(Denomination 6009 MAC3)
4 = Bushing
5 = Spur gear K1
6 = Roller bearing
7 = Bushing

20 Press ball bearing firmly against shoulder
and adjust free of play by means of shim
and circlip.

@0 Install bushing and roller bearing.
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@ Adjust end play of the spur gear
bearing(Complete) *maximum 0.05mm"
{Example H) :

Lay pre-assembled spur gear upon the
bushing(Arrow).

@ Determine Dimension | from the bearing
inner race of the ball bearing to the end
face/bushing{Measuring plate).
Dimension | e.g. 56.60mm

2 Measure Dimension [ from the end face
to the contact face of the ball bearing.
Dimension | e.g. 85.60mm

& Squeeze in circlip and determine
Dimension 1.
Dimension T e.q. 24.60mm
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Example H

Dimension I 85.60mm
Dimension I - 24 60mm
Difference 61.00mm
Dimension | - 56.60mm
Difference = Shim s =4.40mm

@ Install new O-rings{Arrows) and insert
piston firmly against shoulder.

@hAssemble cup spring pack and
shim(s)(e.g. s=4.40mm).

# Cover upper cup spring as well as shim
with grease and align them centrically.
Arrangement of the cup springs, see draft
i/page 3-82.

@ Assemble altermating plate pack-starting
with one outer plate.
# Plate pack K1 is composed of :
7 Outer plates s =2.00mm
3 Inner plates s = 2.00mm
3 Inner plates s=1.50mm

The thinner inner plates have always to
be installed on the backing plate side.
Lubricate plates prior to the installation.
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@ Lay on backing plate and squeeze in
snap ring, see figure.
Now, check the plate clearance(Piston
travel).
Plate clearance-K2 should be 1.50-2.50
mm.
In case of deviations from the prescribed
plate clearance, correct with
corresponding inner plate(s = 1.50, 2.00
or 2.50mm).

30 Check centric location of the first cup
spring again.

Align inner plates radially and assemble
Spur gear.

Assemble bushing, roller bearing
(Composed of needle cage and beanng
inner race) as well as 2nd bushing and
press firmly against shoulder{MNext
figure).

# By slight rotations of the spur gear(To
and fro) during the pressing step, the
assembling of the plates will be
facilitated.

(3L Squeeze in circlip.
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12 Press ball beanng{Denomination 6308
C3) firmly against shoulder.

(3 Check performance of clutch KV and K1
by means of compressed air.

# |f all parts are correctly installed, the
closing and opening of the clutches is
clearly audible.

- Assemble clutch K3/K4
(I Close the two bores with balls( @ 8mm).

(2) The illustration on the right shows the
components of the spur gear K4.
1 = Circlip
2 =Shim
3 = Ball bearing{Denomination 6009 C3/J)
4 = Bushing
5 = Spur gear
6 = Roller bearing
7 =Shim
8 = Shim
9 = Roller bearing(Denomination 6309 N.C3)




(3 Insert ball bearing firnly against shoulder
and adjust free of play by means of shim
and circlip.

@ Install bushing and bearing(Composed of
needle cage and bearing inner race).

(5 Adjust spur gear bearing free of play and
without exerting pressure(Example J) :
Lay pre-assembled spur gear upon the
ball bearing.

(6) Determine Dimension [ from the bearing
inner race of the upper ball bearing to the
end face of the lower ball bearing
(Measuring plate).

Dimension | e.g. 75.80mm
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@ Measure Dimension I from the end face
to the contact face of the ball bearing.
Dimension I e.q. 124.80mm

(& Squeeze in circlip and determine
Dimension 1.

Dimension [ e.q. 44 70mm
Example J

Dimension I e.g. 124.80mm
Dimension [ eg. - 44, 70mm
Difference 80.10mm
Dimension | - 75.80mm
Difference = Shim _ s = 4.30mm

@ Install new O-rings and insert piston firmly
against shoulder.

3-102

ﬁ_:_,;; R {',«,:,5;%»’
L . .
gl R




([ Assemble cup spring pack and shim{e.g.
5 =4.30mm).
# Cover upper cup spring with grease and
— align it centrically.
Arrangement of the cup springs, see draft
I7Vpage 3-82.

il Assemble altermating plate pack-starting
with one outer plate.
# Plate pack K4 is composed of :
7 Outer plates s = 2.00mm
3 Inner plates s = 2.00mm
3 Inner plates s = 1.50mm

The thinner inner plates have always to
be installed on the backing plate side.
Lubricate plates prior to the insatallation.

1@ Lay on backing plate and squeeze in
snap ring, see figure.
Now, check plate clearance(Piston
travel).
Plate clearance K4 should be 1.50-2.50
mm.
In case of deviations from the prescribed
plate clearance, correct with
corresponding inner plate(s = 1.50, 2.00
or 2.50mm).

@ Squeeze snap ring into the ring groove of
the ball bearing, see arrow.
Assemble spur gear K4, shim and ball
bearing.

# Offset plane surface of shim is showing
towards above.
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@@ Align inner plates radially and press
components firmly against shoulder.

# By slight rotations of the spur gear(To
and fro) during the pressing step, the

; R
gl amin . 30
s
L LR

: : e
assembling of the plates will be e
facilitated. W@@ifg@.

(5 Squeeze in circlip.

@& Squeeze in and engage rectangular
nngs(3EA).

17 Assemble clutch K3(Figure {7~&)

Install new O-rings and insert piston firmly
against shoulder.
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18 Assemble cup spring pack.
# Arrangement of the cup springs, see draft

I%/page 3-82.

19 Lay on shim s = 1.60mm and squeeze in
circlip.
# Cup spring pack is slightly preloaded.

@ Assemble both thrust washers and roller
ring.

@ Fix roller bearing by means of circlip.
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@ Install needle cage, thrust washer and
circlip.

Z3 Assemble altemating plate pack-starting
with one outer plate.
# Plate pack K3 is composed of :
7 Outer plates s = 2.00mm
3 Inner plates s =2.00mm
3 Inner plates s = 1.50mm

The thinner inner plates have always to
be installed on the backing plate side.
Lubricate plates prior to the installation.

@ Lay on backing plate and squeeze in
snap ring, see figure.
Now, check the plate clearance({Fiston
travel).
Plate clearance K3 should be 1.50-2.50
mm.
In case of deviations from the prescribed
plate clearance, correct with
corresponding inner plate(s = 1.50, 2.00
or 2.50mm).

(4) Install clutch KR/K2 and KV/K1
@ Insert clutch KR/K2.
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(@ Heat housing bore.

# Special tool
Hot air blower 220V 5870 221 500
Hot air blower 110V 5870221 501

3 Insert clutch KV/K1.

(5) Install power take-off(Version with
inductive transmitter)
@ Press impulse disk upon the stem of the
bushing.
¥ Pay attention to the installation dimensicn
= 5.50mm, see figure on the right.

(Z) Adjust bearing - Power take off free of
play(Example K) :
Squeeze in circlip.
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3 Insert ball bearing until contact on the
circlip is obtained.
Determine Dimension | from the end
face/ball bearing to the flange-mounted
surface.
Dimension | e.g. 5.90mm

4 Compartment :
Measure Dimension | from the flange-
mounted surface to the contact face of

the ball bearing.

Dimension [ e.g. 7.20mm
Example K

Dimension [ e.g. 7.20mm
Dimension | e.q. - 5.80mm
Difference = Shim s = 1.30mm

Remove ball bearing and circlip again.

& Place on circlip and shim{According to
the example s = 1.30mm).
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(& Squeeze in circlip.

(@) Press bearing firnly against shoulder and
fix by means of circlip.

@ Squeeze in and engage rectangular ring.

@ Guide pre-assembled power take-off
through the housing bore, squeeze in
circlip and insert ball bearing until contact
on the circlip is obtained.
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4. CONVERTER COMPARTMENT
1) ASSEMBLY
(1) Install clutch K3/K4
(@ Use two adjusting screws.
# Special tool
Adjusting screws(M8) 5870 204 011

(2 Fix clutch K3/K4 by means of two socket
head screws.
Torque limit(M&/8.8) 2.35kgf - m(17.0lbf - ft

@ Insert cover lids(2EA) firmly against
shoulder.

¥ Use Loctite.(Type No.270)

* Special tool
Driver 5870 048 037

(2) Install countershaft gear
(D The illustration on the right shows the
components of the countershaft gear.
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@ Insert 1st bearing outer race firmly
against shoulder and lay spur gear upon
the beanng inner race.

(3; Determine Difference Dimension [ from
the bearing inner race to the contact
face/bearing outer race.

Difference Dimension | e.g. 7.20mm

# The Draft on the right shows the tapered
roller bearing(N0.32008 X/J) with two
different measuring results.

In the present case, Dimension [ has
been measured with +0.15mm.
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Example L

Difference Dimension | 7.20mm
Dimension 1 + 0.15mm
Difference = Bushing width s =7.35mm
Insert bushing(e.g. s = 7.35mm) and
install tapered roller bearing.

@ Insert pre-assembled countershaft Bas t Mo
gear(Arrow) and heat housing bore as 4

well as bearing inner races. ST

% Special tool P o iy A
Hotairblower220V 5870221500 |l
Hotair blower 110V 5870221 501 '

(& Install adjusting screw.
# Special tool
Adjusting screws(M12) 5870 204 021

@® Insert shaft firmly against shoulder,
remove back-off screw and fasten shaft
by means of hexagon head screw.
Torque limit(M12/8.8)

8.06kgf - m{58.30bf - 1)
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{3) Mount converter compartment

@ Adjust end play of the clutches
KV/K1{Example M) :
Admissible end play KV/K1 = 0.10~0.15
mm
Detemmine Dimension | from the flange-
mounted surface of the converter
compartment to the contact face/ball
bearing.

Dimension | e.g. 140.70mm
(Z) Measure Dimension [ from the flange-
mounted surface of the gearbox to the
end face of the ball bearing.
Dimension [ e.q. 138.50mm
Example M
Dimension | 140, 70mm
Dimension 1 - 138.50mm
Difference 2.20mm
Admissible end play e.g. - 0.15mm
Difference = Shim s = 2.05mm

@ Determine end play of clutch KRK2 in a
similar manner.
The admissible end play of the clutch-
KR/K2 should be 0.05~0.10mm.
Install shim KR/K2(e.g. s = 1.60mm) and
bearing outer race.
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@ Install air pressure connection{Special
tool), see armow.

# Special tool
Test adapter 5870 509 008

(& Align plate pack K3 and fix it
subsequently by means of compressed
air(Armow).

# For the alignment of the plate pack K3,
the spur gear K4(New or old part/ZP-
MNo.4651 353 002) can be used.

# Special tool
Set of eye bolts 5870 204 002
Test adapter 5870 509 008

(& Cover flange-mounted surface with
sealing compound.
Make shim KV/K1(According to example
s = 2.05mm) adhere with grease, see
arrow.
Now, heat housing bore of the KV
bearing and place converter
compartment firmly against shoulder.

(7) Drive in straight pin until it is flush and
fasten converter compartment by means
of hexagon head screws.

Torque limit{(M10/8.8)
4.69%gf - m(33.90bf - ft}
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(& Drive in ball until it is flush.

(4) Pre-assemble and install converter
filling pump and control pressure
pump

I Squeeze snap ring into the ring groove,
prestress and press turbine shaft in until
the snap ring has engaged.

# Pay aftention to the installation position of
the turbine shaft, see below figure 2.

(2 The illustration on the right shows the
components of the pump drive.
1 = Hectangular ring
2 = Ball bearing(No.6308 C3)
3 = Drive gear
4 = Turbine shaft
5 = Ball bearing(No. 6208 C3/J)
6 = Rectangular ring

(@ Press both ball bearings firmly against
shoulder, squeeze in and engage
rectangular rings.

¥ Grease rectangular rings after the
engagement.

Insert pump drive against shoulder until
contact is obtained.




@ Adjust end play of the pump drive
(Example N} :
Required end play 0.20-0.40mm
Determine Dimension [ from the flange-
mounted surface of the oil supply flange
to the bearing outer race of the ball
bearing.
Dimension | e.g. 33.75mm

(5) Measure Dimension | from the flange-
mounted surface to the contact face of
the ball bearing.

Dimension [ .9 32.40mm
Example N

Dimension [ 33.75mm
Dimension I - 32.40mm
Difference 1.35mm
required end play e.g. - 0.30mm
Difference = Shim s =1.05mm

(& Make shim(e.g. s = 1.05mm) adhere with
grease in the housing bore.
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() Insert O-ring into the ring groove, see
aITOW.
Heat housing bore and install oil supply
flange.

# Pay attention to the radial installation
position. Use two adjusting screws.
The undercooling of the oil supply flange
would facilitate the installation.

# Special tool
Adjusting screws{M8) 5870204 011

(& Assemble O-ring{Arrow) and install
cover.

@ Insert shaft seal firmly against shoulder.

# Cover outer diameter with sealing
compound{Curil T).

# Special tool
Driver 5870 048 136

10 Insert O-ring(Amrow) into the ring groove
and grease.
Lubricate running faces of the intemmal
and external gear.
# Pay attention to the installation position of
the intemal gear, see figure.

:f fE e

3-117




{0 Tilt housing for 90°.
Install two adjusting screws and place
pump against shouider.
# Pay attention to the radial installation
position.
# Special tool
Adjusting screws(M8) 5870 204 O

12 Fasten pump by means of socket head
SCTews.
Torque limit(M8&/8.8) 2.35kgf - m(17.01bf - f1)
# Assemble flat washers(Amow 1) and O-
rings(Arrow 2, see figure.

{3 Fasten end plate by means of hexagon
head screws(Use flat washers).
Torque limit(M&/8.8) 2.35kgf - m(17.0lbf - ft)

(5) Install drive shaft{(Power take-off) and . =]
converter
(I Assemble drive shaft{Power take-off).
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Z) Assemble converter firmly against
shoulder.

# Only if a control dimension of 70mm-
measured from the flange-mounted
surface/converter housing cover to the
flange-mounted surface/brackets - is
obtained, it its assured that the converter
is assembled against shoulder.

3) Fasten brackets by means of hexagon
head screws.
Installation position{Arrangement) of the
brackets, see draft.
Torque limit{M10/8.8)
4.69kgt - m{33.90bf - ft)

5.INSTALL CHANNEL PLATE AND SHIFT
UNIT
1) Install threaded plug(M10 < 8).
# |nsert threaded plug with Loctite(Type-
NO.241).
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2) The illustration on the left shows the
components of the converter relief valve.
Shim s = 1.50mm, see amow.

# |n case of deviations from the prescribed
opening pressure 9+1bar{To be determined
during the bench testing), correct by means
of a cormesponding shim.

3) Install converter relief valve.
# |f required, install ball during the reassembly
of teh channel plate, see figure 5).

4) Insert both check valves{Composed of balls
and springs) with grease into the bores.

5) Mount the two adjusting screws.
Place 1st gasket, adapter plate, 2nd gasket
and pre-assembled channel plate against
the housing until contact is obtained.

# Position ball of the converter relief valve.

# Special tool
Adijusting screws(M8) 5870 204 011
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6) Fasten channel plate by means of socket
head screws.
Torque limit(M&/8.8)  2.35kgf - m(17.0lbf - f)
Torque limit(M8&/8.8)  1.63kgf - m(11.8Ibf - ff)
# |nstall socket head screws M8 x40(Flat
head) below, see amows.
Remaining socket head screws(7 pieces)
M8 x30.
Install flat washers.

7) Assemble 1st gasket.
# Pay attention to the different gaskets, see
right figure(Arrow) and next figure.

8) Assemble adapter plate and 2nd gasket.
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6. INSTALL DELIVERY AND SUCTION LINES
AS WELL AS FILTER
1) Install connecting sleeve, see arrows.
# Use new O-rings.

2) Install delivery line, see arrow.

3) Install delivery lines.

4) Insert O-ring into the ring groove(Arrow)
and place filter adapter case firmly against
shoulder.

# Pay attention to the installation position, see
next figure.
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5) Fasten adapter case by means of two
socket head screws and install screw neck,
see armow.

Torque limit 2 .35kgf - m(17.0lbf - )
socket head screws M8/8.8

6) Insert O-ring into the ring groove(Arrow)
and insert filter.

7) Install O-ring(Arrow) and fasten cover by
means of hexagon head screw.
Torque limit(M8/8.8)  2.35kgf - m(17.0lbf - ft)

8) Install suction pipe.
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9) Install connecting sleeve, see amow.

10} Install filler pipe, see armow.

11)Install screw plugs and breather, see
amows.

12) Install oil drain plug.
# Install new O-ring.
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7. INSTALL INDUCTIVE TRANSMITTER

1) Adjust the required clearance = 0.60 to
0.80mm between contact face-inductive
transmitter and spur gear K3(Tip of tooth),
(Example Q) :
Insert measuring pin until the end face has
contact with the tip of tooth, respectively the
circlip has contact with the screwed face.

# Special tool
Measuring pin 5870 200 040

2) Remove measuring pin and measure
Dimension [ from the end face/measuring

pin to the circlip.

Dimension | e.g. 26.20mm
Determine Dimension |, see figure.
Dimension [ e.q. 26.50mm
Example O

Dimension | 26.20mm
required clearance e.g. - 0.70mm

Difference = Adjustment Dim 25.50mm

Dimension I 26.50mm
Adjustment Dimension - 25.50mm
Difference = Shim B s = 1.00mm

3) Assemble shim{e.g. 1.00mm), insert new O-
ring into the ring groove and screw in
inductive transmitter{Arrow).

#* Before the vehicle is put into service, it is
absolutely necessary to pay attention to the
informations given in the manual for the
operation and maintenance.
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3. AXLE

1) SCREW-LOCKING, SEALING AND LUBRICATING MATERIALS
(1) Locking, sealing and lubricating matenials referred to in this manual are the same used in the

shop-floor.

(2) The table below gives an account of the typical applications of each single material, in order to
facilitate replacement with similar products marketed by different brand names with different trade

marks.
Denomination Application
- Anaerobic product apt to prevent the loosening of screws, nuls and plugs. Used for
Loctite 242 medium-strength locking. Before using it, completely remove any lubricant by using
the specific activator.
_ - The oleccompatible attemative to 242, Does nat require the activation of lubricated
Loctite 243
surfaces.
- Anaerobic product for very-high strength locking of screws and nuts. Before using it,
Loctite 270 completely remove any lubncant by using the specific activator. To remove parts,

may be necessary to heat them at 80° C approx.
- Anaerobic product suitable for high-strength locking and sealing of large threaded
Loctite 275 parts, bolts and stud balts, for pipe sealing and for protecting parts against tampering
: Suitable for sealing coupling surfaces with a max. diametrical clearance of 0.25mm.

+ Anaercbic product for the hermetic sealing of flanged units and screw holes

Loctite 510 communicating with fluids. Can seal clearances between flanges up to 0.2mm.
- Quick anaerobic sealant for sealing threaded portions of conical or cylindrical unions
_ up to MBO0. Before using it, remove any lubricant with the specific activator. After
Lo ST polymerization, disassembly may result rather difficult, so heating may be necessary
for larger diameters.
Loctils 898 - Anaerobic adhesive for fast and high-strength gluing of cylindrical metal joints(Hub
. on shaft). Can glue together parts with clearance ranging between 0.1 and 0.25mm.
Loclits 648 - Anaerobic adhesive for fast and medium-strength gluing of cylindrical metal
joints(Hub on shaft). Can glue together parts with radial clearance below 0.1mm.
(AREXONS) + Solvent-based sealing compound for elastic seals, drying through evaporation.

Repositionable jointing Used for sealing the outer diameter of sealing rings for rotating shafts with outer
compound for seals metal reinforcement.

- Semi-fluid adhesive material used for sealing and filling and to protect components
Silicone from environmental and physical slements. Polymerizes with non-corrosive
dampness.

(TECNO LUPEND1)

Silicone-t I « Highty adhesive synthetic grease, with silicone compounds added.

- Lubricating compound containing molybdenum disulphide, used to lubricate

Molikote articulation pins and to prevent sticking and oxidation of parts that are not lubricated
on a regular basis.
(Lithium-based) - Applied to bearings, sliding parts and used fo lubricate seals or parts during
Grease assembly.
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2) CHECKING WEAR AND REPLACING THE
BRAKING DISKS
(1) DISASSEMBLY THE BRAKING UNITS
# Perform all operations on both amms.
@' Remove the oil-level plug(1).

@ Apply the brakes and, keeping them
under pressure, check the linings S
between the disks using tool T1.

Minimum S ; 4.5mm.

# Replace the braking disks and the
intermediate disks on both sides if
necessary.

(3 Unloose and remove the screws(3) and
the washers(4) that fix the amn(2) to the
central body(5).

@ Remove the arm(2) together with the
pack of the braking disks(€).
Place the arm on a bench.
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(5 Remove the braking disks(6) and note
down their order of assembly.
# 1.If the disks do not need replacing,
avoid switching their position.
2. Extract the axle shaft(9).

(&) Remove the reversal springs(7) from the
piston(8).

# If the springs(7) are weak or deformed
they must be replaced.

i NP
e R
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@ Remove the pin screws(10) guiding the &
piston(8).

# If the screws are to be replaced, note
down the different colors for the different bk e h e

o

brake gaps.(See ASSEMBLY THE [ = . .|
BRAKING UNITS) :

(8 Slowly introduce compressed air through
the connection of the braking circuit in
order to extract the entire piston.

# Hold on to the piston as it may be
suddenly ejected and damaged.
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(2) ASSEMBLY THE BRAKING UNITS
' Accurately clean the piston(8) and the
seats of slide and seal. Replace the O-
rings(11) and (12) and the anti-extrusion
rings(13) and (14) ; Make sure that the
assembly side is comrect.
# Accurately check the positioning of the
anti-extrusion rings(13) and (14).

@ Insert the stroke automatic regulation
springs(15) ; Place themn in line with the
piston(8).

@ Lubricate the seals(11) and (12) and fit
the piston(8) into the am(2).

# Make sure that the piston seat fits into the
stop pin A inside the am.

A

4 Assist the insertion of the piston(8) by
lightly hammering around the edge with a
plastic hammer.
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© Fit the pin screws(10) making sure that

they are all of the same color.
White : 1mm gap
Yellow : 0.75mm gap
Blue : 0.5mm gap
Apply Loctite 270 to the thread.

- Torque wrench setting : 0.5-0.7kgf - m

(3.6-5.1Ibf - ft)

(6 Fit the reversal springs(7) on the
piston(8).

# Pay due attention not to deform the
connections of the springs.

2 Slightly lubricate the braking disks(6) and
fit them in the arm following the comect
sequence ; Orient them so that the ail
circulation holes and the marks B are
perfectly lined up.

(8 Check that the positioning of the sealing
ring(16) on the arm is intact ; Install the
complete arm(2). Lock it into position
using two facing screws(3) and
washers(4). '
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(@ Check the flatness of the amms using todl
T2 and finally lock the arms with the
screws(3) and the washer(4) using the
crosstightening method.

- Torque wrench setting : 30.4kgf - m

(2200bf - ft)
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3) PLANETARY REDUCTION AND AXLE SHAFT
(1) DISASSEMBLY

1) Remove the securing screws(1) from the : e
spider cover(2). s
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(2 Disjoin the spider cover(2) from the
hub(3) by alternatively forcing a
screwdriver into the appropriate slots.

(3) Remove the complete planetary carrier
cover(2).

@ Remove the complete axle-shaft(4).

@ Unloose and remove the tightening
nuts(5) from the crown flange(6).
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® Remove the safety flange(7).

@ Using and puller, remove the complete
crown flange(6) by acting on the stud
bolts.

® Partially extract the hub(3) using a plastic

hammer.
# Alternately hammer on several
equidistant points.

@ Remove the extemal bearing(8).
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@@ Extract the hub(3).

e
s i ing
e

(D Remove snap ring(10) from the amm(9).

12 Remove the snap rings(11).

{@ With the help of an puller, remove the
planet wheel gears(12).

# Note down the assembly side of planet
wheels.
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@ Using a puller for inner parts, remove
shim washer{13) from planetary cover(2).
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@ Remove the snap ring(14) from the
crown(15).
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18 Remove the crown flange(6).

17 Remove the sealing ring{16) from the
hub(3).
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18 Remove the intemal bearing(15).

19 Remove the extemal thrust blocks from
the bearing(8) and (17) forcing a pin-
driver into the appropriate slots on the
huby(3).

# Hammer in an alternate way so as to
avoid crawling or deformation of the
thrust blocks.
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(2) ASSEMBLY
U Position the lower part of tool T9A and
the thrust block of the extemnal bearing(g)
under the press.

@ Lubricate the seats of the bearings and %
position the hub(3} on tool T9A ; Position ‘ * 8
the thrust block of the internal . ii i fii fi %f f . :
bearing(17). . } o s0 nonud |
# Check that the thrust block is comrectly |
onented. -

3 Paosition the upper part of tool T9B and
press the thrust blocks into the hub(3) all
the way down.

@ Fit the bearing(15) into the intemal thrust

block.
b 2 R R
%%’@%&ﬁ%%%& B
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(5 Apply a sealant for removable seals to
the outer surface of the sealing ring(16).
Paosition the sealing ring(16) in the
hub(3).

# Check that the ring(186) is correctly
oriented.

@® Position tool T10 and press the
sealing ring(16) into its seat.

@ Insert the flange(6) in the crown(15).

@ Insert the snap ring(14) in order to fix the
flange(€) in the crown(15).

# Carefully check that ring(14) is properly
inserted in the slot of the crown(15).
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(@ Using tool T33, fit shim washer({13) into
planetary cover(2).

10 With the help of tool T11, insert the
planet wheel gears(12) into the
cover(2).

Accurately check the orientation.

I Lock the gears(12) into position by fitting
the snap rings{11).

2 Lubricate the outer face of the sealing
ring(10) and, with the help of tool T34, fit
it in the arm.

# Accurately check direction of assembly.

3-141

O ’? i o TES R TR TEE
%$$$@9»$$s&sﬁ=&ﬁﬁsﬁ'%%&$—&ﬁ
LB e R B Y

H?@MMH

TR
B R
ﬁw%@@%&%@w %@ﬁ@@%%@ﬁ

e
S e b b
S
S R i




@ Lubricate with grease the sealing ring(16)
and the hub of the amn(9).
Install the hub(3).

{ Install the external bearing(8).

# Using a plastic hammer, drive the
bearing to the limit stop by lightly
hammering around the edge.

@ Fit the complete crown flange(6).

# |n order to fasten the flange(6), use a
plastic hammer and altemately hammer
on several equidistant points.

& Apply Tecnolube Seal 101 grease to the
surface of the safety flange(7) which
touches the crown flange(6).

Fit the safety flange(7).
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i Apply Loctite 242 to the studs and fit in
the nuts(s).

& Cross tighten the nuts(5) in two
stages.
Initial torque wrench setting : 13.3kgt -
m{96.21bf - fi)
Final torque wrench setting
26.0~29.1kgf - m{188~210Ibf - ft)

19 Grease snap ring{10) and sealing face of
axle-shaft(4).
Install the axle shaft(4) making sure it is
properly engaged in the braking disks
and in the differential unit.

# Be very careful not to damage the snap
ring(10).

@) Fit the planetary carmier cover(2) onto the
hub(3).

# Check that the O-ring(18) is in good
condition and in position.
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@D Lock the planetary carrier cover(2) by
tightening the screws(1).
. Torque wrench setting for screws :
4.1~5.1kgf - m(29.7-36.910f - ft)
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4) BEVEL PINION ;

i e o T

& -
i B woaaEE S B S s e s g ey
(1) REMOVAL Meataia: FRed sl
: " o BEE o
# Though the photos in this manual refer to ok g L iiwﬁg&ﬂ‘xzjzwwﬁ
a steering and oscillating axle, the . .
o = S e 2
operations described apply anyway. ol .

(D Remove the complete arms and the
differential unit.

# For details, see CHECKING WEAR AND
REPLACING THE BRAKING DISKS
and REMOVING THE DIFFERENTIAL —
UNIT.

R E R B E 8 ?w@&sﬁ #

check nUt“:l of the flang'E{E} atsQ°c. i Lk G

# Heating is meant to unloose the setting of :
Loctite on the nut(1).

@ Position tool T20A(or T20B), so as to
avoid pinion rotation.
Unioose and remove the nut(1) ; Also
remove the O-ring(3).

@ Remove the flange(2) complete with
guard(4) by means of a puller.
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# This operation does not apply to the fixed
axle.
& Remove the swinging support(S).

& Remove the sealing ring(6).

g R e

b omahden R R EEE BB R

w@@%%%%w%w;%@m&

3
g%%m&ﬁ.

(@ Position wrench T22 onto the ring nut(7)
and apply bar hold T21 to the pinion(8).
Stop wrench T22 and rotate the pinion so
as to release and remove the ring nut(7).

# |f disassembly proves awkward, weld the
ring nut at approximately 80°C.

@ Apply blocks T23 and, with the help of a
puller, extract the pinion(8) complete with
the internal bearing({9), the distance
piece(10) and shims{11).

# The thrust blocks of the bearings remain
in the central body(12).
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@ Remove the pinion(8), shims(11) and
distance piece(10).

i Using a puller and a press, remove the
inner bearing(9) from the pinion(8).

1) Remove the thrust block of the extemal
bearing(13).

12 Insert a drift in the appropriate holes and
remove the thrust block of the intemal
bearing(9) as well as the shim
washers(14).
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.08 Shusienty TASFSEI SIS E S E b S 4
Unloose and remove the screws(15) ' P awmdd
locking the support(16) ; Remove the

whole support.
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(2) ADJUSTING AND INSTALLATION
Only if has been removed
(U Fit support(16), including O-ring(20), onto
the intermediate body.
# 1. The cavity located on the outer
diameter must face upwards.
2. Check and lubricate the O-ring(20).

2! Fasten support with screws(15)
previously coated with Loctite 270.
Tighten using the criss-cross method to a
tightening torque of 9.2~10.2kgf - m
(66.5~73.8lbf - fi).

) Using a surface plate, reset a centesimal
comparator DG and place it on the
measurement ring T24(With a thickness
of 30.2mm).

Preset the comparator to approximately
2mm,

@ Bring the intemal bearing(9), complete

with its thrust block, under the
comparator DG.
Determine overall thickness D of the
bearing checking the discrepancy
between this size and the size of the
measurement ring.

# Press the thrust block in the center and
take several measurements while
rotating the thrust block.
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(& Partially insert the thrust block of the
extemnal bearing(13).

& Install tension rod T25C, measurement
ring T24 and front guide tool T25A on the
thrust block of the extemal bearing(13).

(T Connect the tension rod to the press and
move the thrust block of the external
bearing(13) into its seat.

Disconnect the press and remove the
tension rod.

# Before starting the next stage, make sure
that the thrust block has been completely
inserted into its seat.

® Insert tool T26B complete with external
bearing(13), measurement ring T24 and
gauged ring nut T26C.
Manually tighten.
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@ Fit a centesimal comparator DG1 with
long stem into bar T26A ; When the bar
rests on two size-blocks GB of 57mm ,
reset the comparator.

Preset the comparator to approximately
2mm and reset.

13 Lay bar T26A on gauged nut T26C and
take the size A at about 57mm

corresponding to the maximum diameter
of ams centring.

il Calculate size B which will be the first
useful value for calculating the size of the
shims(14) that are to be inserted under
the thrust block of the intemal bearing(9).

12 Check the nominal size{X) marked on the
pinion and add or subfract the indicated
variation() so as to obtain size Z.
eg.:Z=118+0.1 = 1181

Z=118-02=1178
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@ Calculate size C which represents the o (J P ‘
second value for calculating the size of ﬁ’i%ﬁrg L g D
the shims S that are to be placed under ﬁh 5 § :i 1L
the thrust block of the intemal bearing(9). I T L : '

. il \,"\x S __I e
Nt
ws | %:ﬁ:_&w
Apk g
C=Z+D e

@ Calculate the difference between sizes B
and C so as to obtain the size S of the
shim(14) that will go under the thrust
block of the intemal bearing(9).

5 Insert shim S(14) and the thrust block of
the internal bearing(9) in the central
body.

# To hold shim $(14) in position, apply
grease.

@8 Position tool T25A and tension rod
T25C.
Connect the tension rod to the press,
fasten the thrust block and then remove
the tools.

# Before going on to the next stage, make
sure that the thrust block has been
completely inserted.
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{7 Position tools T26C and T26B complete
with tapered bearing(9) and (13) ;
Manually tighten until a rolling torque has
been obtained.

18 Insert the stem of a depth comparator
DDG in either side hole of tool T26C ;
Reset the comparator with a presetting of
approximately 3mm.

1% Remove the comparator and release
tools and bearings from the central body.
Reinstall all and insert the distance
piece(10) between bearings(9) and (13) ;
Manually tighten the whole pack.

@ Insert depth comparator DDG into tool
T26B-T26C and measure variation H in
relation to the zero setting performed
back at point d.
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@) The variation is to be added to a set
value of 0.12~0.13mm, so as to obtain the
size of shim 51(11) which will be inserted
between the external bearing(13) and the
distance piece(10) and subsequently, to
determine the preload for the beanngs.

@ Position the internal bearing(9) and the
pinion(8) under a press ; Force the
bearing onto the pinion.

23 Fit the pinion(8), shim S1(11) and
distance piece(10) in the main body(12).
¥ The finer shims must be placed in-

between the thicker ones.

@ Insert the external bearing(13) in the
central body in order to complete the
pack arranged as in the figure.

o R ahaE R B

[ s
‘H+8, 12+I‘.I iﬂwSt e
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& Connect the pinion(8) to the tie rod T28A
and T28B ; Connect the tie rod
T28C(See special tools) to the press and
block.

@ Apply Loctite 242 to the thread of the ring
nit(7) and screw the nut onto the
pinion(8).

@ Apply special wrench T22 to the ring
nut(7) and bar-hold T21 to the pinion(8).
Lock the wrench T22 and rotate the
pinion using a dynamometric wrench, up
to a minimum required torque setting of
51kgt - m(3600bf - fi).
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@ Apply onto the pinion(8) the bar-hold and

with the help of a torque metre, check the
torque of the pinion(8).

- Torgue : 12.2~17.3kgf - m(88.2~1250bf - ft)

It torque exceeds the maximum value,
then the size of shim $1(11) between the
bearing(13) and the distance piece(10)
needs to be increased.

If torque does not reach the set value,
increase the torque setting of the ring
nut(7) in different stages to obtain a
maximum value of 58.1kgf - m{420Ibf - ).
If torque does not reach the minimum
value, then the size of shim $1(11) needs
to be reduced.

When calculating the increase or
decrease in size of shim S1, bear in mind
that a variation of shim{11) of 0.01mm
corresponds to a variation of 60 in the
torque of the pinion(8).

@ Lubricate the outer surface of the new

sealing ring(6) and fit it onto the central
body(12) using tool T27.

3 This operation does not apply to the fixed

axle.

# Check that it is properly oniented.
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(3Fit the flange(2) complete with the
guard(4) and fasten it.
For keying the flange(2), use a plastic
hammer if necessary. '

# Make sure that the guard(4) is securely
fastened onto the flange and that it is not

deformed.

@Apply Loctite 242 to the threaded part of

the pinion(8).
Position tool T20A(or T20B) and fasten it

(207-229Ibf - #)

in order to avoid rotation. Insert O-ring(3)
the nut(1) and tighten it using a 2‘;
b
dynamometric wrench. s

- Torque wrench setting : 28.6~31.6kgf - m . E
HE

e
E

#

“

(33Remove blocks T23({Used for extracting
the pinion) and reinstall the arms.
For details, see CHECKING WEAR AND
REPLACING THE BRAKING DISKS.
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5) SPECIAL TOOLS(1/7)
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SPECIAL TOOLS(2/7)
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SPECIAL TOOLS{37)
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SPECIAL TOOLS(4/7)
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SPECIAL TOOLS(87)
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SPECIAL TOOLS(7/7)

—

T34

SHEL

frawani

BUDTZE|UEWED
ep esabifisgnug

=

e |
A5HT

Iy

54.5

32

T33

SFXE

aes

ALOTELBLLIED
ep asbbaog

an

3-164




