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PROPELLER SHAFTS

FRONT PROPELLER SHAFT

The front propeller shaft employs a two-joint type.
Furthermore, the universal joint spiders adopt an inner snap ring as its securing method.

SECTIONAL VIEW
Snap ring
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WFEDQ-PROB4
Propelier shaft specification mm
itemn .
Dimensions of propeller shaft (Length x outer dia.}
Kind
Front propeller shaft 610.0 x 57.0
WFEQD-PROES
TROUBLE SHOOTING
Symptom Possible causes Checking points
Abnormal noise Vibration » Uriversal joint mproperly lubricated » Lubrication to grease nipple
» Universal joint spider section damaged * Check universal joint.
» Runout or damage of propeller shaft + Chack propeller shaft for runout.
WFES)-PROBS
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PROPELLER SHAFTS

@ PROPELLER SHAFT (FRONT & REAR)

COMPONENTS
T : Tightening Torque
Unit 1 N-m (kgf-m)
k-4 : Non-reusable patis
: Selection pans
@+@+(3 : Supply the parts as a set
T: 588 - 78.5(6.0-B.D)
®
L]
T. 588 -785(60-80}
(@ Front propeller shatt assembly @ Universal joint w/ftange yoke
@ Bolt (4 pieces) ® Universal joint spider bearing cup
@ Nut (4 pieces) (4 pieces)
@ Rear propeller shatt assembly @ Snap ring (4 pieces)
® Bolt (4 pieces) @ Universal joint spider
. ® Nut (4 pieces} @ Universal joint sleeve yoke S/A
WFESG-PRO02
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PROPELLER SHAFTS

REPLACEMENT OF PROPELLER SHAFT WITH
NEW ONE (FRONT)
REMOVAL

1. Remove the front propeller shaft assembily by removing the
four bolts.

INSTALLATION indicating mark
1. Confirmthe installation indicating mark on the front differen- 7
tial attaching surface of the front propeller shaft. -

WFESC-PROO4

2. Confirm the installation indicating mark on (painted with
pink) the front propeller shait attaching surface of the front
differential companion flange.

Indicating mark

WFES0-PRO0S

3. Install the propelier shaft in such a way that the installation
indicating mark of the front propelier shaft may be lined up
with the installation indicating mark of the front differential
companion flange.

CAUTION:
» If this operation should fail to be performed correctly, the
propelier shaft may emit abnormal noise or vibration.

'WFESO-PRO0S

4. Install the front propeller shaft assembly with the four bolts,
four spring washers, four nuts and then, tighten the nuts.
Tightening Torque:
58.8 - 78.5 N-m (6.0 - 8.0 kgf-m )

PR-4



PROPELLER SHAFTS

Case where propeller shaft is reused

REMOVAL
1. Remove the front propeller shaft by removing the four bolts.

CAUTION:

« Prior to the removal, mating marks should be put on
each of the flange yoke and companion flange of the
front differential.

¢ If this operation should fail to be performed, the propeller
shaft may emit abnormal noise or vibration during the
unning.

INSPECTION
1. With a dial gauge placed at the center of the propeller shaft,
measure the runout.
Aliowable Runout Limit: 0.5 mm
Replace to the new front propeller shaft, if the
runout is exceed than 0.5 mm

2. Check to see if any damage is present at the seal of the
spider section of the universai joint.

3. Check the flange yoke and sleeve yoke.

(1} Inspect to see if any damage is present at the differen-
tial drive pinion companion fiange-contact section @).

(2) Check the oil seal sliding section @ for damage or wear,

(3) Check the spline ® for damage or wear.

(4) Fit the sleeve yoke onto the sliding spline of the trans-
mission output shaft.
Ensure that the spline exhibits no looseness in the rota-
tion direction and the sleeve can slide freely in the axial
direction on the spline.

INSTALLATION

1. Apply gear oil to both the inner and outer sides of the
propeller shaft sleeve.

PR-5
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PROPELLER SHAFTS

2.

Install the propelier shaft with the mating marks that were
put during the removal of the propeller shaft aligned with
each other.
Tightening Torque:
58.8 - 78.5 N-m (6.0 - 8.0 kgf-m)

CAUTION:

e Make sure to line up those mating marks that were put
during the removal of the front propeller shaft. If this
caution should fail to be observed, the propeller shaft
may emif abnormal noise or vibration.

REPLACEMENT OF UNIVERSAL JOINT SPIDER
SUBASSEMBL.Y (FRONT)

1.

Move the center of the propeller shaft in up-&-down and

right-&-left directions so as to check the universal joint

spider for excessive play by hand feeling.

NOTE:

 The removal procedure for the universal joint spider
subassembly is the same both at the sleeve yoke side
and at the flange yoke side. Therefore, the procedure for
the sleeve yoke (at the differential side) only is described
here.

Remove the front propeller shaft by removing the four bolts.

CAUTION:

« Prior to the removal, mating marks should be put on
each of the flange yoke and companicn flange of the
front differential.

* |fthis operation should fail to be performed, the propeller
shaft may emit abnormal noise or vibration during the
running.

Put different paint mating marks on the propelier shaft and

each of the yoke side sections (universal joint sleeve yoke

subassembly and universal joint with fiange yoke). (The

illustration in the right figure indicates an example of mating

marks.)

CAUTION:

» |f this operation should fail to be performed, the propelier
shaft may emit abnormal noise or vibration during the
running.

PR-6
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Universal joint sleeve yoke side

Mating marks
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PROPELLER SHAFTS

. Set the propeller shaft on a vise. Remove the snap ring,

using a hammer and a standard screwdriver. {Arrow-

headed section in the right figure)

CAUTION:

¢ Never clamp the balancer weight section of the propeller
shaft in a vise.

= Never reuse the snap ring.

. Push down the right and left universal joint spider bearing

cups, using the following SST.
SST: 09520-87604-000

NOTE:
¢ Atthis stage, the universal joint spider bearing cups can
not be removed completely.

. Lift the sleeve yoke. Install a fumished ring to the shaft

section of the universal joint spider.

Remove the universal joint spider bearing cup at one side,
using the suitable socket wrench and the following SSTs.
SST: 08520-87604-000
09956-00010-000

CAUTION:

* Never reuse the removed universal joint spider bearing
cup.

Remove the universal joint sleeve yoke from the propeller
shaft.

PR-7
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PROPELLER SHAFTS

9.

10.

11.

12.

13.

Remove the universal joint spider bearing cup by lightly

tapping it, using a hammer in combination with a suitable

metal rod.

CAUTION:

* Never reuse the removed universal joint spider bearing
cup.

Remove the snap ring of the universal joint sleeve yoke.
CAUTION:

¢ Never reuse the removed snap ring.

Install the two removed universal joint spider bearing cups
to the universal joint spider. Then, push down the universal
joint spider, using the following SST.

S5T: 09520-87604-000

NOTE:

« At this stage, the universal joint spider bearing cups can
not be removed completely.

install a furnished ring (A) to the shaft section of the univer-
sal joint spider. Then, remove the universal joint spider
bearing cup at one side, using the following SST.

SS8T: 09520-87604-000

CAUTION:
+ Never reuse the removed universal joint spider bearing
cup.

Remove the universal joint spider.
CAUTION:
* Never reuse the removed universal joint spider.

PR-8




14. Remove the universal joint spider bearing cup by lightly
tapping it, using a hammer in combination with a suitable
metal rod.

CAUTION:
= Never reuse the removed universal joint spider bearing
cup.

INSPECTION

1. Conduct measurement at the two sections of A and B (cross
direction) indicated in the right figure, using an inner dial
gauge.

Specified Value:
Propeller Shaft
2250108 m
Sleeve and Flange Yoke
22,5078 1 o

CAUTION:

= If the inner diameters of the sections A and B exceed
the specified value above, replace the propeller shaft
assembly with a new one.

INSTALLATION

1. The following parts are supplied in one set in the replace-
ment parts for the universal joint spider subassembly.
(1) Universal joint spider 1 piece
(2) Universal joint spider bearing cup ...... 4 pes.
(3} Four kinds of snap ring

T=120mm

T=125mm

T=130mm

T=135mm
NOTE

« Prior to using snap rings, be sure to measure the thick-
ness of the snap rings by means of vemier calipers.

Arrange the snap rings in order according to their thick-
ness.

PR-9
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PROPELLER SHAFTS

2. Set anew universal joint spider to the universal joint sleeve
yoke.

3. Temporarily install new universal joint spider bearing cups
(two pes.) to the universal joint with flange yoke, by pushing
them with fingers.

4. Install the right and left universal joint spider bearing cups,
using the following SST.
8ST: 09520-87604-000

NOTE:

+ Be sure to evenly press the right and left cups, uniil you
can see the shap ring attaching groove provided on the
outer periphery surface of the universal joint spider bear-
ing cup.

5. Temporarily install the universal joint sleeve yoke subas-
sembily to the propeller shaft.

CAUTION:

s Be sure to align the paint marks {at the propelier shaft
and sleeve yoke sides) which were put before the
removal with each other.

If the mating marks described above are not aligned with
each other, it may cause abnormal vibration or abnormal
noise of the propelier shaft.

» Make sure that the grease nipple faces toward the
propeller shaft side.

6. Temporarily install new universal joint spider bearing cups
(right and left) to the propeller shaft by pushing them with
finger.

7. Install the right and left universal joint spider bearing cups,
using the following SST.
SS8T: 08520-87604-000

NOTE:

» Be sure to evenly press the right and left cups, until you
can see the snap ring attaching groove provided on the
outer periphery surface of the universal joint spider bear-
ing cup.

WFEQO-PROJO
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PROPELLER SHAFTS

8. Measurement of universal joint starting torque
(1) Using a spring scale, install the selected snap ring so
that the starting torque may fall within the specified
range given below.
Specified Value: 0.029 - 1.47 N (0.003 - 0.15 kgf)

(2} Turn the propeller shaft 90 degrees. Measure the start-
ing torque.

CAUTION:

* Asregards the snap rings positioned symmetrically rela-
tive to the universal joint spider, in principle, itis required
to use the snap rings having the same thickness.

* However, if the starting torque does not reach or ex-
ceeds the specified range despite the fact that the snap
rings having the same thickness have been used, use a
snap ring having one class higher or lower thickness.

(3} Measure the starting torque, following the same proce-
cdure described above.

{(4) Turn the propelier shaft 90 degrees. Measure the start-
ing torque.

9. With a dial gauge placed at the center of the propelier shaft,
measure the runout.
Allowable Runout Limit: 0.5 mm
Replace to the new front propeller shatt, if the
runout is exceed than 0.5 mm

PR-11
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PROPELLER SHAFTS

10.

11.

12.

13.

Apply gear oil to both the inner and outer sides of the
propeller shaft.

Install the propeller shaft with the mating marks that were
put during the removal of the propeller shaft aligned with
each other.
Tightening Torque:
58.8 - 78.5 N'm (6.0 - 8.0 kgf-m )

CAUTION:

* Make sure to line up those mating marks that were put
during the removal of the front propeller shaft. If this
caution should fail to be observed, the propeller shaft
may emit abnormal neise or vibration.

After installing the propeller shaft, apply black paint to the
exposed machined surface of the differential (slant line
section in the right figure) as a rust preventive measure.
Apply lithium base multi-purpose grease to the grease nip-
ples.

PR-12




PROPELLER SHAFTS

REAR PROPELLER SHAFT

The rear propeller shaft employs a two-joint type. Furthermore, the universal joint spiders adopt an outer
snap ring as its securing method.

SECTIONAL VIEW

WFESG-FRO39

Snap ring

T M ar
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-—-— Transfer Rear differentiat ——m

mm
WFESQ-PRO40
Propeller shaft specifications mm
Item . . i
Dimensions of propeller shaft {Length x outer dia.)
Kind
Rear propeller shaft 977.0 x 65.0
WFESO-PRO4 1
TROUBLE SHOOTING
Symptom Possible causes Checking points
Abnormal noise Vibration * Universal joint improperly lubricated ¢ Lubrication ¢ grease nipples

* Damage of universal joint spider section » Check universal joints.
* Runout or damage of propelier shaft * Check propeller shaft for runout.

¢ Check mating marks that were put during

e |Imbalance of propeller shaft instailation or removal

WFEQG-PRO42
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PROPELLER SHAFTS

REPLACEMENT OF PROPELLER SHAFT WITH
NEW ONE (REAR)

REMOVAL
1. Remove the rear propeller shaft assembie by removing the
four bolts.

INSTALLATION
1. Confirm the instatiation indicating mark on the frent differen-
tial attaching surface of the front propeller shaft.

2. Confirm the installation indicating mark on the front
propeller shaft attaching surface of the front differential
companion flange.

8. Install the propeller shaft in such a way that the installation
indicating mark of the front propeller shaft may be iined up
with the installation indicating mark of the front differential
companion flange.

CAUTION:

» Prior to the removal, mating marks should be put on
each of the flange yoke and companion flange of the rear
differential.

» [f this operation should fail to be performed correctly, the
propeller shaft may emit abnermal noise or vibration.

4. Install the rear propeller shaft assembly with the four bolts,
four spring washers, four nuts and then, tighten the bolts.
Tightening Torque:
58.8 - 78.5 N-m (6.0 - 8.0 kgf-m}

PR-14
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PROPELLER SHAFTS

Case where propeller shaft is reused

REMOVAL
1. Remove the rear propeller shaft assemnbly by removing the
four bolts.
CAUTION:
= Prlor to the removal, mating marks should be put on
each of the flange yoke and companion flange of the rear
differential.
» ifthis operation should fail to be performed, the propeller
shaft may emit abnormal noise or vibration during the
running.

INSPECTION
1. Measure the runout with a dial gauge set to the center of
the propelier shaft.
Allowable Runout: 0.5 mm
Replace to the new propeller shaft, if the runout is
axceed than 0.5 mm

2. Check the oil seal of the universal joint spider section for
damage.

3. Check the flange yoke and sleeve yoke.

(1) Inspect to see if any damage is present at the differen-
tial drive pinion companion flange-contact section @.

(2} Check the oil seal sliding section ® for damage or wear.

{3} Check the spline @ for damage or wear.

{4) Fit the sleeve yoke onto the sliding spline of the trans-
mission output shaft.
Ensure that the spline exhibits no looseness in the rota-
tion direction and the sleeve can slide freely in the axial
direction on the spline.

INSTALLATION

1. Apply gear oil o both the inner and outer sides of the
propeller shaft.

PR-15
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PROPELLER SHAFTS

2.

install the rear propeller shaft assembly with the four bolts,
four spring washers, four nuts then, tighten the nuts.
Tightening Torque:
£8.8 - 78.5 N-m (6.0 - 8.0 kgf-m)

CAUTION:

« Make sure fo line up those scribing lines that were put
during the removal of the rear propeller shaft. If this
caution should fail to be observed, the propeiler shaft
may emit abnormal noise or vibration.

REPLACEMENT OF UNIVERSAL JOINT SPIDER
SUBASSEMBLY (REAR)

1.

Move the center of the propeller shaft in up-&-down and

right-&-left directions so as to check the universal joint

spider for excessive play by hand feeling.

NOTE:

+« The removal procedure for the universal joint spider
subassembly is the same both at the sleeve yoke side
and at the flange yoke side. Therefore, the procedure for
the flange yoke (at the differential side) only is described
here.

Remove the rear propeller shaft assembly by removing the

four bolts.

CAUTION:

« Prior to the removal, mating marks should be put on
each of the flange yoke and companion flange of the rear
diiferential,

+ If this operation should fail to be performed, the propeller
shaft may emit abnormal noise or vibration during the
running.

Put different paint mating marks on the propeller shaft and

sach of the yoke side sections (universal joint sleeve yoke

subassembly and wniversal joint with flange yoke). (The

illustration in the right figure indicates an example of mating

marks.)

CAUTION:

« |f this operation should fail to be performed, the propeller
shaft may emit abnormal noise or vibration during the
running.

PR-16

Universal joint with flange yoke side
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Universal joint sleeve yoke side
Mating marks
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PROPELLER SHAFTS

. Clamp the cut-out section of the propeller shaft in a vise.
. Remove the right and left snap rings with snap ring pliers.
GAUTION:

= Never reuse the removed snap rings.

. Push down the right and left universal joint spider bearing

cups, using the suitable wrench box and the following SSTs.
SST: 08520-87604-000
09956-00010-000

NOTE:
+ Atthis stage, the universal joint spider bearing cups can
net be removed completely.

Install & furnished ring (A) to the shaft section of the univer-
sal joint spider. Remove the universal joint spider bearing
cup at one side, using the following SST.
SST: 09520-87604-000
09956-00010-000

CAUTION:
* Never reuse the removed universal joint spider bearing
cups.

. Remove the universal joint with flange yoke from the
propeller shaft.

. Remove the universal joint spider bearing cup by lightly

tapping it, using a hammer in combination with a suitable

metal rod.

CAUTION:

+ Never reuse the removed universal joint spider bearing
cup.

PR-17
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PROPELLER SHAFTS

10.

11.

12

13.

14

Remove the right and left snap rings with snap ring pliers.
CAUTION:

* Never reuse the removed snap rings.

Push the universal joint spider bearing cup, using the fol-
lowing SST.

SST: 09520-87604-000

NOTE:
» Atthis stage, the universal joint spider bearing cups can
not be removed completely.

Install a furnished ring to the shaft section of the universal
joint spider. Then, remove the universal joint spider bearing
cup at one side, using the following SST.

88T: 09520-87604-000

CAUTION:
* Never reuse the removed universal joint spider bearing
cup.

Remove the universal joint spider.

Remove the universal joint spider bearing cup by lightly

tapping it, using a hammer in combination with a suitable

metal rod.

CAUTION:

* Never reuse the removed universal joint spider bearing
cup.

PR-18




PROPELLER SHAFTS

INSPECTION

1. Conduct measurement at the two points of A and B (cross
direction) indicated in the right figure, using an inner dial
gauge.

Specified Value;
Propeller Shait
28.01%0mm
Sleeve and Flange Yoke
28.075%

CAUTION:
¢ Ifthe inner diameters of A and B (cross sections) exceed

the specified value above, replace the parts with a new
one.

INSTALLATION

1. The following parts (1), (2), {3) are supplied in one set in
the replacement parts for the universal joint spider subas-

Propeller shaft

— ]
AR
)‘ }J A

— 7=

\
|
1

Sleeve and flange yoke

A

Oy —s
=

WFESC-PROGE

(1

sembly. (B @:),/”42’
(1) Universal joint spider ..............ccooveeennn ... 1 piece
{2) Universal joirt spider bearing cup ......... 4 pcs (3
(3) 8NaP NG oo 4 pcs. )% OO0
Parts availability Identification
T=145mm None
- Yellow paint applied on WRES-PROS?
T=150mm ring outer periphery
_ White paint applied on
T=185mm ring outer periphery

2. Temporarily install new universal joint spider bearing cups
(two pes.) to the universal joint with flange yoke by pushing
them with finger,

PR-19
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PROPELLER SHAFTS

3. Temporarily install a new universal joint spider to the univer-
sal joint with flange ycke.
NOTE:
« Make sure that the grease nipple faces toward the
propeiier shaft side.

4. install the right and left universal joint spider bearing cups,
using the suitable wrench box with the following 88Ts.
SS8T: 00520-87604-000
09956-00010-000

NOTE:

+ Be sure to evenly press the right and left universal joint
spider bearing cups, until you can see the snap ring
attaching groove provided on the inner periphery surface
of the universa! joint with flange yoke.

5. Temporarily install the universal joint with flange yoke to the
propeller shaft.

CAUTION:

+ Be sure to align the paint marks {at the propeller shaft
and flange yoke sides) which were put before the
removal with each other.

If the mating marks described above are not aligned with
each other, it may cause abnormal vibration or abnormal
noise of the propeller shaft.

» Make sure that the grease nipple faces toward the
propeller shait side.

6. Temporarily install new universal joint spider bearing cups
(two pcs.) to the propeller shaft by pushing them with finger.

7. While applying suitable box wrenches to both edge sur-
faces of the universal joint spider bearing cup, set the
bearing cup in a vise.

8. After tightening the vise, press the right and lefi universal
joint spider bearing cups.

NOTE:

* Be sure to evenly press the right and left cups, until you
can see the snap ring attaching groove provided on the
inner periphery surface of the universal joint with flange
yoke.

PR-20



PROPELLER SHAFTS

9. Measurement of universal joint starting torque
{1) Using a spring scale, install the selected snap ring so
that the starting torque may fall within the specified
range given below.
Specified Value: 0.049 - 1.47 N (0.005 - 0.15 kgf}

{2) Turn the propeller shaft 90 degrees. Measure the stari-
ing toraue,

CAUTION:

¢ Asregards the shap rings positioned symmetrically rela-
tive to the universal joint spider, in principie, itis required
to use the snap rings having the same thickness.

* However, if the starting torque does not reach or ex-
ceeds the specified range despite the fact that the snap
rings having the same thickness have been used, use a
snap ring having one class higher or lower thickness.

(3) Measure the starting torque, following the same proce-
dure described above.

(4} Turn the propeller shaft 90 degrees. Measure the start-
ing torque.

10. With a dial gauge set to the center of the propeller shaft,
Allowable Runout: 0.5 mm

Replace to the new propeller shatt, if the runout is
exceed than 0.5 mm

PR-21
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PROPELLER SHAFTS

11.

12.

13.

14,

Apply gear oil to both the inner and outer sides of the
propeller shaft sleeve.

Install the propeller shaft with the mating marks that were
put during the removal of the propelter shaft aligned with
each other.
Tightening Torque:
£8.8 - 78.5 N-m (6.0 - 8.0 kgf-m)

CAUTION:

« Make sure to line up those mating marks that were put
during the removal of the front propelier shaft. If this
caution should fait to be observed, the propeller shaft
may emit abnormal noise or vibration.

After installing the propeller shaft, apply black paint to the
exposed machined surface of the differential companion
flange (Slant line section in the right figure) as a rust preven-
tive measure.

Apply some amount of the lithium base multi-purpose
grease to the grease nipples.

PR-22

Applyé =

gear ol




PROPELLER SHAFTS

Parts No. Parts name
02520-87604-000 Pulter universal joint
Q9956-00010-000 Tightening piece
WFESC-PR110
Itemn Specified value Allowable limit Remarks
Runout —_ 0.5 mm Front, Rear
Front 2250 3% —
Propeller shaft =
“ M5
tnner diamater Rear 280 32 -
Sleove and Front 2250 Zu —_
flange yoke Rear 28.0 2% —
Front 0029-147N _ Seiected with four
0.003 - 0.15 k kinds of snap rin
Starting torque ( 9 : P rng
Rear 0.049 - 147 N _ Selacted with three
] (0.006 - 0.15 kg} kinds of snap ring
WFESO-PR11 1
Tightening torque
Tightening components 9 ng o
N-m kgf-m #t-lb
Front differential companion flange x Propeller shaft 58.8 - 785 6.0-8.0 43.4-57.9
Rear differential companion flange x Prapeller shaft 58.8-78.5 6.0-8.0 43.4-57.9
WFESO-PR112

PR-23
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