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DESCRIPTION

The propeller shaft is of a 2joint
type. The sliding part is on the rear
extension of transmission unit in form
of an involute spline, and js lubricated
with gear oil.

REMOVAL,
INSPECTION,
AND REPAIR

1. The propeller shaft is balanced as
an assembly. When renioving the pro-
peller shaft, verify the spline/flange
yoke match marks in two places. When
the match marks are unveritiable, put
match marks by meuns of punching
for convenience' sake during reas-
sembling.

2. Remove the submuffler, remove
four bolts and nuts from the propeller
shaft rear end flange yoke and differ-
ential carrier flange connecting unit,
and remove the propeller shaft.

Note: Carry out this operation care-
fully so as not to damage the spline
and rear oil seal. Take proper action
to prevent oil leaking from the
transmission rear end.
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Fig. PD-1 Cross-sectional view of propeller shaft

3. The permissible unbalance of the
propeller shaft (in condition of an
assembly) is 35 grcm (0.49 in-oz) at
5,800 rpm.

Journal

Before disassembling, check the
journal (without removing from the
propeller shaft) for the movement; and
when,

1. The journal does not operate
smoothly [Bending resistance: more
than 15 kg-cm (13 in-b)), and/or,

2. The yoke in one side is set sta-
tionarily. a load of 10 kg (22 Ib) is
applied to the other yoke alternately,
and the relative displacement toward
the yoke axial direction is more than
0.1 mm (0.039 in);

Disagsemble the journal and inspect
the components and alignment.

Before disassembling the journal,
verify the component alignment and
relationship so that the yoke direction
and snap ring thickness are not
changed (When the yoke dircction
andfor snap ring thickness is changed,

PD-1

the tube and journal center alignment
is deviated and the propeller shaft is
unbalanced.) because the journal is
balanced as an assembly.

It is desired not to disassemble the
propeller shaft so that the alignment is
not unbalanced.

Removal

I. Lightly tap the yoke unit with «
wooden mallet (or copper hammer),
and remove the bearing race from the
yoke.

2. Tap and remove both bearing
races from the yoke, and remove the
journal from the yoke carefully so as
not to damage the journal,

Inspection and repair

Check the clearance toward the
thrust direction (clearance between
the journal and bearing assembly) and
replace if excessively worn. The clear-
ance of a new journal is 0.006 to
0.037 mm {0.0002 to 0.0015 in).

When the roller is damaged or
rusted and/or bearing race and journal
sliding surface is pitted, replace the
bearing as an assembly.
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Reassembly

The component parts are reas-
sembled in reverse sequence of disas-
sembly, When reassembling, select and
use a proper snap ring out of the
following types {eight types) so that
the journal moves under the following

1. Bending resistance of the journal
unit is less than 15 kg-cr (13 in-lb),

2. When a yoke in one side is set
stationarily and a load of 10 kg (22 1b)
is applied to the other yoke alternate-
ly, the relative displacement of the
yoke toward the axial direction is less

conditions:

SERVICE DATA

Permissible dynamic unbalance gr-cm (in-oz)fipm ...

Axial play of spider journal
Spider journal swinging torque kg-cm (in-b)

Clearance between bearing assembly

and journal TR (IE) .occstbs bemmnrns nsaeraerses e eerresienesrenresrvosaereas
Available snap ring thickness ~ mm (in)
WhHite .lmiiinmireain 200(0.0787) Blue ...
VellorW o 2.02(0.0795) Cream
Red ......cocceciiviiecinee. 2,04 (0.0803) Black ..
Green ..ocovceevcveorierienenn. 206 (0.0811) Pink ...
Tightening torque
Companion flange fixing nuts kg-m (FI-1D) woovvviiinicniiiviin s e

than 0.02 mm (0.0008 in).

Snap rings: mm (in)
White 2.00 (0.0787)
Yellow 2.02 (0.0795)
Red 2.04 (0.0803)
Green 2.06 (0.0811)
Blue 2,08 (0.0819)
Cream 2.10 (0.0827)
Black 2.12 (0.0835)
Pink 2.14 (0.0843)

35 (0.49)/5,800
Less than 0.02 (0.0008)
Less than 13 (13)

0.006 to 0.037 (0.0002 to 0.0015)

2.08 (0.0819)
v 2.10(0.0827)
2.12 (0.0835)
2.14 (0.0843)

2.5t03.2(18 to 23)
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Supply multi-purpose grease
to oil seal lip when assembly.
Pipion bearing adjusting washer
Adjust pinion bearing preload
by selecting @-and(}
Pinion bearing adjusting spacer
Pinion height adjusting washer
Lock strap
Ring gear bolts
T=7.0to08.0kgm

(50.6 Lo 57.8 fr-lb)
Tighten by tapping bolt head
with % 1b, hammer.
[Lock pin
Rear cover
Ring gear
Diff. mounting member
Bolt diff. to diff. mounting
member
T=7.5109.5kgm

(54.2 1o 68.7 ft-b)
Shaft pinion mate
Thrust washer
Pinion mate
Thrust washer
Adjust the pinion mate-to-side
gear backlash (or the clearance
between the rear [ace of side
gear and thrust washer) to
0.) to 0.2 mm (0.0039 to
0.0079 in) by (§).
Side gear
Boli side {lange
T=1.9102.6kgm

(13.7 10 18.8 ft-th)
Oil seal
Supply chussis grease to oil
seal lip when assembly.
Side flange
Side retainer
Bolt side retainer
T=09101.2kegm

(6.5 10 8.7 ft-1b)
O-ring
Side beuring
Ditt, peur case
Pinion rear bearing
Drive pinion
Pinion front bearing
Spucer-front pilot bearing
Front pilot bearing
Oil seal
Companion flange
Drive pinion nut
T=17to 20 kg-mn

(122.9 to 144 .6 ftdb)

Tightening torque

Fig. PD-2 Cross-sectional view of differential carrier
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DESCRIPTION

The differential gear carrier assem-
bly has a hypoid type drive pinion and
ring gear set with a gear ratio of 3.364
for manual transmission cquipped
models and 3.545 for automatic trans-
mission equipped models.

The drive pinion is mounted with
one ball bearing and two tapered roller
bearings which are preloaded by
pinion bearing adjusting spacer and
washer during assembly.

The drive pinion is positioned by a
washer located between a shoulder of
the drive pinion and the rear bearing.

The differential case is supported in
the carrier by two tapered roller side
bearings. These are preloaded by in-
serting shims between the carrier and
the side retainers. The differential case
assembly is positioned for proper ring
gear-todrive pinion backlash by vary-
ing these shims. The ring gear is bolted
to the differential case. The case
houses two side gears in mesh with
two pinions mounted on a pinion
shaft. The pinion shaft is anchored in
the case by lock pin. The pinions and
side gears are backed by thrust
washers.

The carrier is of malleable cast iron.

Renew the oil at the ficst 1,000 km
(600 miles) of operation. Then the oil
should be changed at least every
50,000 km (30,000 miles). The lubri-
cant should be checked every 5,000
km (3,000 miles) and replenished as
necessary.

REMOVAL AND
INSTALLATION

This procedure can be accomplish-
ed by referring to "REAR AXLE AND
REAR SUSPENSION.”

Note: Oil quantity; 1 liter (use API
GL-S} (1 USqt., 4 Imp.qt.).

PRE-DISASSEMBLY
INSPECTION

Differential case or carrier should
be inspected before any parts are

removed from it.

These inspections are helpful to
find the cause of the trouble and to

determine the corrections needed.

1. Mount carrier on Gear Carrier
Attachment ST06270001.

Fig. PD-3 Holding differential carrier

2. Visually inspect parts for wear or
damage,

3. Set up a dial indicator and check
the backlash at several points around
ring gear. Backlash should be 0.15 to
0.2 mm (0.0059 to 0.0079 in). See
Figure PD4.

PDOS7

Fig. PD-4 Measuring the backlosh of
ring gear and pinion

4. Rotate gears (o see if there is any
roughness which woulgd indicate dam-
aged bearings or chipped gears. Check
the gear leeth for scoring or signs of
abnormal wear, Measure preload of
drive pinion. See Figure PD-S.
5. Check the gear tooth conlact
with a mixture powdered red lead and
oil applied sparingly to all ring gear
teeth.

For the tooth contact pattern, see
paragraph dealing with tooth contact
pattern adjustment,

PI

N
ST31278000

PD245

Fig. PD-5 Measuring pinion preload

DISASSEMBLY AND
ASSEMBLY/
ADJUSTMENT

Disassembly

1. Remove side flange fixing bolt,
and extract side flange.

2.  Remove side retainers, using Gear
Carrier Side Retainer Attachment
ST33710000 and standard puller. See
Figure PD-6.

Notes:

a. Mark left and right side retainers
before removal.

b. Be careful not to confuse left and
right hand side retainers and shims
for proper reassembly.

$T33710000

Fig. PD-6 Removing side retainer

3. Extract differential case from
carrier,

4. When replacing side bearing, ex-
tract bearing outer race from side
retainer using Gear Carrier Qil Seal
Puller ST33290001. See Figure PD-7.
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Fig. PD-7 Hemaumg side bearing

oulter race

5. Loosen drive pinion nut, holding

companion flange with Drive Pinion

Flange Wrench ST31530000 and pull

off companion flange using a standard
puller. See Figure PD-8.

N ST31530000

PD178

= . S
Fig. PD-8 Remouving drive pinion
nut
6. Extract drive pinion from carrier
using a press. Take out drive pinion
together with rear bearing cone, bear-
ing spacer and adjusting washers.
7.  Remove oil seal.

Note: Oil seal must not be reused.

8. Remove pilot bearing together
with pilot bearing spacer and front
bearing cone using Pjlot Bearing Drift
ST30650001.

9. Hold rear bearing inner race with
Drive Pinion Rear Bearing Inner Race
Puller ST30031000 and extract from
drive pinion with a press. See Figure
PD9.

‘ Ny
i

[ ST30031000

PD179
Fig. PD-9 Removing pinion rear
bearing inner race

10.  To remove (ront and rear bear-
Ing outer races, put a drift to race
surface, and withdraw them by
tapping the top of drift with a ham-
mer.

Disagsembly of differential case

L. Extract bearing vsing Differential
Side Bearing Puller ST3306S000 (set
of ST33051001 and ST33061000).
See Figure PD-10.

Fig. PD-10 Removing side beoring

Notes:

a. The puller should be handled with
care in catching the edge of bearing
innes race.

b. Be careful not to confuse the left
and right hand parts.

2. Remove «ng gear by unfolding
lock strap u.ad loosening ring gear
bolis.

Note: Loosen boits diagonally.

3. Punchoft pinjon mate shaft lock
pin from iing gear side using Solid
Punch ST23510000,

Note: Lock pin is caulked at pin hole
mouth on differential case. Do not
punch it off forcibly without
checking how it is caulked.

4. Draw out pinion mate shaft and
remove pinion mate gears, side gears
and thrust washers.

Note: Put marks on gear and thrust
washer o that they can be rein-
stalled in their original positions
from which they were removed.

PD-5

Assembly

Precautions in reassembly

1. Arrange shims, washers and the
like to install them correctly.

2. Thoroughly clean the surfaces on
which shims, waghers, bearings and
bearing retainers are instulled.

3. Apply gear oil when installing
bearings.

4. Pack grease cavity between lips
when fitting oil seal.

Assembly of differential gear
case

1. Assemble pinion mates, side gears
and thrust washers in differential case.
2. Fit pinion shaft to differential
case so that it meets lock pin holes.
3. Adjust side gear to pinion mate
backlash or adjust the clearance be-
iween the rear face of side gear and
thrust washer. See Figure PD-11.

If above procedure is not effective
with existing washer, try with other
washers availabe for the purpose.

Normal backlash or clearance:
0.1 to 0.2 mm
(0.0039 to 0.0079 in)

Fig. PD-11 Measuring clearance

Side gear thrust washer

Thickness mm (in)

0.75 10 0.80 (0.0295 to 0.0315)
0.80 to 0.85 (0.0315 to 0.0335)
085 t00.90 (0.0335 10 0.0354)

4. Lock pinion shaft lock pin using a
punch after it is secured into place.
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S.  Apply oil to gear tooth surfaces
and thrust surfaces and check if they
turn properly.

6. Place ring gear on djfferential case
and install bolts and lock washers.

Tightening torque:
7 to 8 kg-m
(50.6 to 57.8 (t-Ib)

Notes:

a. Use only genuine ring gear bolts
and new lock washers.

b. Tighten bolts in criss-cross fashion
lightly tapping around balt heads
with a hammer. See Figure PD-12.

PD124 — TRl sy

Fig. PD-12 Tapping bolt heod

7. When replacing side bearing,
measure bearing width using a stand-
ard gauge [20.00 mm (0.7874 in)
thickness] and a weight block [aboul
2.5 kg (5.5 Ib)] prior to installation.
See Figure PD-13.

Normal bearing width:
20.00 mm (0.7874 in)

A

Standard ~_{\
\

PD232 \h____,—

Fig. PD-13 Measuring bearing width

8. Press fit side bearing cone on
differential case using Gear Carrier
Side Bearing Drift §T33230000 and
Adaptor ST33061000. See
PD-14.

Figure

ST33230000

PD244 T _8T33061000

Fig. PD-14 Installing side bearing
cone

9, Press fit side bearing outer race
into side retainer using Drive Pinion
Outer Race Drift Set ST30611000 and
ST30621000.

10. Set new oil seal on side retainer
using  Oil  Seal Drift  Agssembly
ST33270000. Apply grease cavity be-
tween seal lips.

Adjustment

Adjustment of drive pinion
preload

Adjust preload of drive pinion with
spacer and washer between front and
rear bearing cones, regardless of thick-
ness of pjnion height adjusting washer.

This adjustment must be carried
out without oil seal inserted.

1. Press fit front and rear bearing
outer races into gear carrier using
Drive Pinton Outer Race Dnft Set

ST30611000, ST30612000 and
ST30621000.
Front: ST30611000 and
ST30612000
Rear: ST30611000 and
ST30621000
2. Insert Dummy Shaft Spacer

ST31851000, pinion height adjusting
washer (use one of 3.09 to 3.27
thickness) and rear bearing cone into
Dummy Shaft ST3]1212000 to make
convenient to adjust pinion height. See
Iigure PD-17.

Note: Reuse the old washer if they
have normal tooth contact pattern
in a pre-disassembly check.

PD-6

=4

3. Fit drive pinion bearing spacer,
washer, front bearing cone, Drive

Pinion Dummy Collar ST31214000
and companion {lange in this order on
dummy shaft and tighten drive pinion
nut to the specified torque using Stop-
per ST31213000. See Figure PD-15.

PD1B4

Fig. PD-15 Tightening drive pinion nut

Measure pinion bearing preload
using Preload Gauge ST3127S000, and
select washer and spacer that will
provide required preload. See Figure
PD-16.

Pinion bearing preload
{without oil seal):

10 to 13 kg-m
(8.7 to 11 4 in-lb)

At companion flange bolt hole:
29t038kg
(641084 1b)

Tightening torque of pinion nut:
17 to 20 kg-m
(1229 to 1446 ftb)

Note: Replace bearing washer and
spacer with thicker ones if pinion
cannot be turned by hand while it
is being tightened.

N
ST31278000

D245

Fig. PD-16 Measuring pinion preload
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Pinion bearing adjusling spacer

Length mm (in)

5220 (2.0551)
52.40 (2.0630)
5§2.60 (2.0709)
$2.80 (2.0787)
53.00 (2.0866)
5320 (2.0945)

Pinion bearing adjusting washer

Thickness mm (in)

230 10 2.32 (0.0906 to 0.0913)
2.32 10 2.34 (0.0913 10 0.0921)
2.34 10 2.36 (0.0921 to 0.0920)
2.36 t02.38 (0.0929 to 0.0937)
2.38 t0 2.40 (0.0937 to 0.0945)
2.40 to 2.42 (0.0945 (0 0.0953)
2.42 10 2 44 (0.0953 to 0.0961)
244 t0 2.46 (0.0961 to 0.0969)
2.46 0 2.48 (0.0969 10 0.0976)
2.48 10 2.50 (0.0976 to 0.0984)
2.50 (0 2.52 (0.0984 to 0.0992)
2.52 ta 2.54 (0.0992 10:0.1000)
2.54 0 2.56 (0.1000 to 0.1008)
2.56 10 2.58 (0.1008 to 1.1016)
25810 2.60 (0.1016 to 0.1024)

Adjustment of drive pinion
height

Adjust pinion height with washer
provided between rear bearing cone
and back of pinion gear.
1. Install Height Gauge ST31211000

on carrier with dummy shaft mounted
See Figure PD-17.

I

ST31214000

2. Measure the clearance (N) be-
tween the tip end of height gauge and
the end surface of dummy shaft, using
a Lhickness gauge. See Figure PD-18.

ST31211000

ST31212000

PDOOY

Fig. PD-18 Measuring the clearance

3. The thickness of drive pinion
height adjusting washer can be ob-
tained from the following formula:

T=W+N~[(H-D'—S)x001]
—0.2

Where,
T

Required thickness of rear bear-

ing adjusting washers (mm).

W = Thickness of washers temporari-
ly inserted (mm).

N = Measured value with thickness
gauge (mm).

H = Figure marked on the drive

pinion head. See Figure PD-19.

£D-7

" .
'-A
-/l--vlll”/' TR\
WY
gl

8T31212000

ST31851000 ST31211000

PD246

Fig. PD-17 Adjusitng pinion height

D’ = Figure marked on the dummy
shaft,

S = Figure marked on the height
gauge,

Figures for H, D* and S are dimen-
sional variations in a unit of 1/100 mm
against each standard measurement,

Example of calculation

W = 3.09 mm
N 0.33 mm
H=+2, D=-1, §=0

T=W+N-[(H-D —-S)x001]
—-02
= 3.09+0.33
x0.01] —0.2
= 3.19mm

[(2-(-1~-0)

The correct washer is 3.18 mm
thick.

: '- c
Head / Set humber
number ‘

(1)

PD186

Fig. PD-19 Variation number on
drive pinion
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Pinion height adjusting washer

Thickness mm (in)

3.09 (0.1217)
3.12 (0.1228)
3.15 (0.1240)
3.18 (0.1252)
321 (0.1264)
(0.1276)
(0.1287)
(0.1299)
(0.1311)
(0.1323)
(0.1335)
(0.1346)
(0.1358)
(0.1370)
351 (0.1382)
3.54 (0.1394)
3.57 (0.1406)
3.60 (0.1417)
3.63 (0.1429)
3.66 (0.1441)
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4. Fit determined pinion height ad-
justing washer in drive pinion, and
press fit rear bearing cone in it using
Base ST30901000. See Figure PD-20.

S$T30901000

PD0S2
Fig. PD-20 Pressing rear bearing cone

5. Lubricate pinion front and rear
bearings. Install drive pinion in gear
carrier into which drive pinion bearing
spacer and washer, front bearing cone
and front bearing pilot spacer, more-
over, pilot bearing and oil seal are
fitted. Fit oil seal using Oil Seal Drift
ST30720000,

6. Fit companion flange and flat
washer on drive pinion, and secure

them in position by tightening nut to
specified torque confirming preload.

Tightening torque:
17 to 20 kg-m
(122.9 to 144.6 ft-lb)

Preload (with oil seal):
11 to 14 kg-cm
(9.6 to 122 in-Ib)

At companion flange bolt hole:
32tod.l kg
(7.1 t0 9.1 Ib)

Note: If drive pinion lock nut is
found with wear, replace it.

Adjustment of side retainer
shims

1. If the hypoid gear set, carrier,
differential case, side bearing or side
bearing retainer has been replaced with
new part, adjust the side bearing pre-
Joad with adjusting shim. The required
thicknesses of the left and right
retainer shims can be obtained from
the following formula.

Ti= (A+C+Gl — D)x 001

+0.76 —E
T2= (B+D+ G2)x 0.0l
+076—-F

Where,

T1 = Required thickness of left side
retainer shim (mm).

T2 = Required thickness of right side
retainer shim (rmm).

A & B = Figure marked on the gear
carrier. See Figure PD-22.

C & D = Figure marked on the differ-
ential case. See Figure PD-23.

E & F = These are difterences in width
of left or right side bearing
against the standard width 20.0
mm (0.7874 in).

Gl & G2 = Figure marked on the left
or right side retaines. See Figure
PD-24.

Figures for A, B, C, D, G1 and G2
are dimensional variations in 2 unit
of 1/100 mm against each standard
measurement.

To measure width of side bearing,

PD-8

see differential case assembly pro-
cegdure,

Note: Preload of the old bearing
shounld be the same as that of a new
bearing,

PD093
Fig. PD-21 Thickness of left and
right ghims

PD187

PD188B

Fig. PD-24 G1 & G2 figure
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Example of calculation,
A=5,B=5C=3, D=3,

Gl=4, G2=1, E= -0.01 mm,
F=+0.02 mm
Left side:
Tl= (A+C+G1—-D)x0.01l
+0.76 — E
= [5+3+4—(+3)] x 0.01
+0.76 — (-0.01)
= 0.86 mm
Right side:
= (B+D+G2)x 0.01
+0.76 — F
= (§+3+1)x0.01+0.76
- (+0.02)
= (0.83 mm

Side retainer adjusting shim

Thickness mm (in)

0.05 (0.0020)
0.07 (0.0028)
0.10 (0.0039)
0.20 (0.0079)
0.50 (0.0197)

2. Install differential case assembly
in gear carrier in yeverse order of
disassembly.

3. Fit given shims and O-ings in
both side retainers, and install retain-
ers in carrier using Gear Carrier Side
Retainer Guide ST33720000 (See
Figure PD-25), and the arrow mark on
retainer positioned as shown in Figure
PD-26.

Note: When installing retainers, take
care that side bearing outer races
are not damaged by roller.

ST33720000 -~

N

Fig PD-25 Installing side retainer

Fig. PD-26 The arrow mark on
retainer

4. Measure the backlash of ring gear
and drive pinion by using a dial indjca-
tor and adjust it to 0.1 to 0.2 mm
(0.0039 to 0.0079 in). See Figure
PD-27.

If it is below the specified value,
move shim from right to left. If it is
over it, move it inversely,

) ) iy
PDO97 '

Fig. PD-27 Measuring the backlash of

ring gear and pinion
S. At the same time, check side
bearing preload. Bearing preload
should read 12 to 20 kg-cm (104 to
17.3 in-Ib) of rotating torque at com-
panion flange [3.5 to 5.8 kg (7.7 to
12.8 Ib) at companion flange bolt
hole].

If preload is not according to this
specification, adjust it with side
retainer shims.

Incidentally, decrease or increase in
thickness of shims causes change of
ring gear-to-pinion backlash.

Thus, check if they have proper
backlash.

6. Check and adjust the tooth con-
tact pattern of ring gear and drive
pinion.

(1) Thoroughly clean ring and drive
pinion gear teeth.

(2) Paint ring gear teeth lightly and
evenly with a mixture of powdered red
lead and oil of a suitable consistency

PD-9

to produce a contact pattern.

(3) Rotate pinion through several

revolutions in the forward and reverse

directions until a definite contact

pattern is developed on ring gear,

(4) When contact pattern is incor-

rect, readjust thickness of adjust shim.
Be sure to wipe off red lead com-

pletely upon completion of adjust-

ment.

(§) Incorrect contact pattern of

teeth can be adjusted in the following

manner.

a, Heel contact

To correct, increase thickness of
drive pinion adjusting washer in ordes
to bring drive pinion close (o ring gear.
See Figure PD-28.

PD193
Fig. PD-28 Heel contact

b. Toe contact

To correct, reduce thickness of
drive pinion adjusting washer in order
to rake drive pinion go away from
ring gear. See Figure PD-29.

PO194
Fig. PD-29 Toe contact

c. Flank contact

Adjust in the same manner as in b,
See Figure PD-30,

PD195
Fig. PD-30 Flanf contact
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d. Face contact

Adjust in the same manner as in a.
See Figure PD-31.

o
s

PD196

Fig. PD-31 Face contact

e. Correct tooth contact

=

L

PD157
Fig. PD-32 Correct conlact

Note: Change in thickness of adjust-
ing washer is accompanied by
change in backlash. Check it when
installing gear.

INSPECTION

Thoroughly clean all disassembled
parts, and examine them to see if they
are worn, damaged or otherwise defec-
tive, and how they are affected. Repair
or replace all defective parts, which-
ever Is necessary,

1. Check gear teeth for scoring,
cracking and chipping, and make sure
that tooth contact pattern indicates
correct meshing depth. {f any defect is
evident, replace parts as required.

Note: Drive pinion and drive gear are
supplied for replacement as a set,
therefore, should either part be
damaged, replace as a set.

2. Check pinion gear shaft, and
pinion gear for scores and signs of
wear, and replace as required.

Follow the same procedure for side
gear and their seats on differential
case.

3. Inspect all bearing races and roll-
ers for scoring, chipping or evidence of
excessive wear, They should be in
tiptop condition such as not worn and
with mirror-like surfaces. Replace if
there is a shadow of doubt on their
efficiency, as an incorrect bearing op-
eration may result in poises and gear
seizure.

4. Inspect thrust washer faces. Small
defects can be corrected with sand-
paper. If pinion mate-to-side gear
backlash (or the clearance between
side gear and thrust washer) exceeds
limits 0.1 to 02 mm (0.0039 to
0.0079 in), replace thrust washers,

S. Inspect carrier and differential
case for cracks or distortion. If either
condition is evident, replace defective
parts,

6. As a general rule, oil seal should
be replaced at each disassembly.



PROPELLER SHAFT & DIFFERENTIAL CARRIER

SERVICE DATA AND SPECIFICATIONS

TYPE et el e s it e AL b S i s iesi b

Gear ratio (number of teeth)

Manual transmission equipped models
Automatic transmission equipped models

Y P 0 ALV )5 41 (RO

Drive pinion preload adjusted by ..........ccocvveiiiiiiiiciienin,

Drive pinion
Preload

(without il seal) ...,
(with 0il 82al) ieiiiii

At companion flange balt hole

(Without Oil SEal) ..cvooiveiiiiirrcee e e
(with 0il 5£a]) .o

Thickness of pinion height
adjusting washer

Length of pinion bearing
adjusting spacer

Thickness of pinion bearing
adjusting washer

........................................................

..................................................

3.364 (37/11)

3.545 (39/11)

Malleable cast-iron

10to 13 (8.7t0 11.4)
11 to 14 (3.6t0 122)

2.9 t0 3.8 (64 to 8.4)
32104.1 (7.1 t09.1)

3.09 (0.1217)
3.12 (0.1228)
3.15 (0.1240)
3.18 (0.1252)
3.21 (0.1264)
3.24 (0.1276)
3.27 (0.1287)
3.30(0.1299)
3.33(0.1311)
3.36 (0.1323)

3.39 (0.1335)
3.42 (0.1346)
3.45 (0.1358)
3.48 (0.1370)
3.51(0.1382)
3.54 (0.1394)
3.57 (0.1406)
3.60 (0.1417)
3.63(0.1429)
3.66 (0.1441)

5§2.20 (2.0551)
52.40 (2.0630)
52.60 (2.0709)
52.80 (2.0787)
53.00 (2.0866)
§3.20 (2.0945)

2.30 t0 2.32 (0.0906 to 0.0913)
2.32 t0 2.34 (0.0913 to 0.0921)
2.34 t0 2.36 (0.0921 to 0.0929)
2.36 10 2.38 (0.0929 t0 0.0937)
2.38 10 240 (0.0937 to 0.0945)
2.40 to 2.42 (0.0945 to 0.0953)
2.42 to 2.44 (0.0953 t0 0.0961)
2.44 10 2.46 (0.096) to 0.0969)
2.46 to 2.48 (0.0969 to 0.0976)
2.48 10 2.50 (0.0976 10 0.0984)
2.50 to 2.52 (0.0984 t0 0.0992)
2.52 to 2.54 (0.0992 to 0.1000)
2.54 0 2.56 (0.1000 to 0.1008)
2.56 10 2.58 (0.1008 to 0.1016)
2.58 10 2.60 (0.1016 to 0.1024)



PROPELLER SHAFT & DIFFERENTIAL CARRIER

Side gear and pinion mate
Thickness of side gear thrust
washer MM (i) v 075 10 0.80 (0.0295 10 0.0315)
0.80t0 0.85 (0.0315 to 0.0335)
0.85 t0 0.90 (0.0335 to 0.0354)
Pinion mate-to-side gear backlash
(or clearance belween side gear and

thrust washer) UM (M) i e s e e 0.1 to 0.2 (0.0039 to 0.0079)
Ring gear
Ring gear-to-drive pinion backlash mm (in) .........c.ooooeiiiiv e 0.1 to 0.2 (0.0039 to 0.0079)
Thickness of side retainer
adjusting shim I (IN) oot re e e e e 0.05 (0.0020)
0.07 (0.0028)
0.10 (0.0039)
0.20 (0.0079)
0.50 (0.0197)
Side bearing standard width mm (in) ..o 20,00 (0.7874)
“L” dimension NI (IN) Lot e e e 198.40 to 198.55 (7.8110 1o 7.8169)
Oil capacity (about) liter (U.S.gt., IMP.qt.) oo e e 1.0(1, %)

Adjusting methods
Variation numbers eXpressed bY .o e s mm (x 0.01)
DUy SHATE | ittt evssersryorsnns vosiasicanassis seeeeeerevees sssaseeesseapensessneeseesensenanernns USE

Drive pinion adjusting formuld  ...cocciciiiicieceee s, L= WA N — [(H—-D"—8)
% 0.01] —0.2

Side bearing adjsuting formula .o e Tt=(A+C+G]l—-D)x0.0]

+0.76 - E
T2=(B+D+G2)x0.01+0.76
—F
Tightening torque kg-m (ft-1b)

Drive pinion MUt ... ccbefih b i o i o b e AL e s EE s ot e 17 to 20 (1229 to 144.6)

Ring gear BoM ... st b bt s s oo stk S e Sl o L BRSPS 7to8 (50.6 to 57.8)

SUAC TELAINET DO et e s e e e e e e e e se et 2eeaenen 091to1.2 (6.5 to 8.7)

Side flange fix BOIt e i e s e 191026 (13.7 to 18.8)

Rear cover fIX DOIL o it e sv it e s r s ans e ae et ene s e ernae s enn 1.9 to 2.6 (13.7 10 18.8)

Rear cover to rear mounting member 1ock nut ... .ooiiiiiiiiie e 7.5109.5 (54.2 10 68.7)

Differential carrier to front mounting

MEMBEL FIX BOIL oo ettt e et e e et ae e e et e aaeeans 6to & (434 t0 57.8)

Differential to @rive shaft fiX BOLE ...oooovireei et et 5t06 (36.2 10 43.4)

Companion flange to propeller shat fix bolt ... e 251032 (18.0 to 23.1)

Oil drain and fNer PIUZ ....ooi et 4t06 (289 t0 43 4)



PROPELLER SHAFT & DIFFERENTIAL CARRIER

TROUBLE DIAGNOSES AND CORRECTIONS

When a gear carrier i3 suspected of
being noisy, it is advisable 1o make a
thorough test (o determine whether
the noise originates in the tires, road

surface, exhaust, universal joint, pro-
peller shaft, wheel bearings, engine,
transmission, or gear carrier. Noise
which originates in other places cannot

be corrected by adjustment or replace-
ment of parts in the rear axle as-
sembly.

Condition

Probable cause

Corrective action

Noise on drive,
coast and float.

Shortlage of oil.

Incorrect tooth contact between ring gear
and drive pinion.

Incorrect backlash between ring gear and
drive pinion.

Seized up or damaged ring gear and drive
pinion.

Seized up, damaged or broken drive pinion
bearing.

Seized up, damaged or broken side bearing.

Loosen clamp bolts or nuts holding ring
gear, side retainers, etc..

Supply gear oil. Rebuild gear carrier if
necessary,

Adjust tooth contact or replace the hiypoid
gear set.

Adjust backlash or replace the hypoid gear
set if necessary.

Replace the hypoid gear set.

Replace the pinion bearing and defective
parts.

Replace the side bearing and defective parts.

Clamp them to specified lorque, and replace
defective parts.

Noise on turn.

Seized up, damaged or broken side and
pinion gears.

Seized up, damaged or broken side gear and
pinion thrust washer.

Pinion gears too tight on their shaft.

Inierference belween side flange and differ-
ential case.

Replace defective parts.
Replace defective parts.

Replace defective parts.

Repair the part responsible for interference,
or replace the side flange and differential
case.

Knocking sound
during starting or gear
shifting,

Excessive hacklash.

Incorrect backlash of ring gear-to-drive
pinion or side gear-to-pinion gear.

Worn gears or case.

Worn side flange and side gear spline.
Pinion bearing under preload.
Loosened drive pinion nut.

Loosen clamp bolts or nuts holding ring
gear, side retainers, etc.

Adjust backlash.

Replace worn parts,
Replace worn parts.
Adjust preload.
Repair or replace.

Tighten them or replace if necessary.

Seizure or breakage.

Shortage of oil or use of unsuitable oil.
Excessively small backlash,
Incorrect adjustment of bearings or gears.

Severe service due to an excessive Joading,
impraper use of clutch,

Loosened bolts and nuts, such as ring gear
clamp bolts.

Replace defective parts,
Adjust backlash and replace as required.
Replace defective parts.

Replace defective parts.

Replace defective parts.

PD-13
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Condition

Probable cause

Corrective action

Oil leakage.

Worn-out, damaged or improperly driven

front oil seal, or bruised, dented or abnor-

mally womn slide face of companion flange.

Worn, damaged or improperly driven side
flange oil seal, or bruised, dented or abnor-
mally worm slide face of side flange.

Loosened bolts such as side flange, side
retainer or rear cover.

Defective gasket or O-ring.
Loose filler or drain plug.
Clogged or damaged breather.

Replace the defective oil seal, Ammend the
affected flange with sandpaper or replace if
necessary.

Treat as above.

Tighten the bolts to specified torque.

Replace defective parts with new ones.
Tighten the plug.

Repair or replace.

PD-14
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