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Differential Clunk 

Differential Clunk is a specific rear axle noise 
caused by the differential side gears when they 
mesh too loosely with their mating pinion 
gears. If excessive clearance exists between 
the gears, a resulting clunk sound will be heard 
as a load is applied in either direction 

But since sounds and vibrations can easily 
travel throughout the drivetrain, it may be diffi
cult to determine which component is actually 
causing the noise. Sometimes a problem diag
nosed as axle noise actually begins some
where else along the drivetrain and is merely 
transmitted to the rear axle by the propeller 
shaft. 

The purpose of this book 1s to show you how to 
distinguish Differential Clunk from other drive
train noises and how to minimize it. When the 
noise is diagnosed as Differential Clunk, an 
adjustment can be made to correct the condi
tion. This adjustment requires the use of spe
cial side gear thrust washers. These washers 
replace the original thrust washers and reduce 
excessive side gear clearance. 

Before disassembling any components, per
form the road and garage tests described in 
this book. The tests will help you isolate the 
noise source and possibly eliminate a lot of 
wasted time and effort. This book covers differ
entials used in the 7V4-inch, 8V4-inch and 9V4-
inch axles. 

The following repair procedures do not apply 
for Sure-Grip Differentials or for other axle and 
driveline problems. 

The steps for correcting Differential Clunk are 
relatively easy to perform. However, any rear 
axle servicing is a precision operation and 
should be undertaken only by qualified 
technicians. 

Most of the axle servicing can be performed on 
the car However, many of the illustrations in 
this book show off-car servicing for better vis
ual aid. 
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: Differential Clunk -
, Confirming The 
Noise Source-�---------

A clunk-type noise might originate anywhere 
from the engine to the rear axle. The following 
tests will help you find the noise source before 
you open the rear axle. 

ROAD· TEST FIRST 
Drive the car between 30 and 55 miles per hour. 
Accelerate lightly, then quickly remove your 
foot from the gas pedal. Do this several times 
to create a jerking motion. If the differential 
side gears have excessive play, the change in 
speed will cause the loosely meshing gears to 
clunk. But before you decide the problem is in 
the differential for sure, perform the following 
tests as well. 

GARAGE TEST 
Raise the car on the hoist and examine the 
engine and transmission mounts to see that all 
bolts and brackets are securely fastened. 

Check the universal joints which should have 
no free play or slack. Also torque the rear 
spring "U" bolts to specification. 

Inspect the exhaust system for any looseness 
which could cause misleading underbody 
noises. 

AUTOMATIC TRANSMISSION CHECK 
Another possible source of noise in the drive
train is "reverse squawk." 

This noise may occur when shifting automatic 
transmissions into reverse. The noise is harm
less, but could travel through the propeller 
shaft and come out sounding like a rear axle 
noise. 

Additional information will be released on ser
vicing this noise. 
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To check for reverse squawk, have a helper 
firmly apply the brakes and shift from neutral to 
reverse with the engine running at idle while 
you stand under the car. Listen as you stand 
under the transmission and then under the rear 
axle to determine exactly where the noise 
sounds clearer and louder. 

Remember that reverse squawk occurs when 
shifting into reverse only; Differential Clunk 
can occur in either direction. 

CHECK BACKLASH 
Once you are reasonably certain that the clunk 
is an axle problem. check for excessive drive 
gear backlash and, if necessary, adjust as de
scribed in your Service Manual. 

CHECK FOR SURE-GRIP 
See if the car has a Sure-Grip Differential. With 
both rear wheels off the ground, turn one 
wheel and watch the opposite one. With a 
Sure-Grip rear axle both wheels will rotate in 
the same direction. With a conventional rear 
axle the wheels will turn in opposite directions. 
Since Differential Clunk is not a common prob
lem with Sure-Grip, the diagnosis and adjust
ments in this book apply only to conventional 
rear axles. 

IDENTIFYING AXLE SIZE 
To determine the size of the axle you are work
ing on, count the bolts around the edge of the 
housing cover. The 7V4-inch axle uses 9 bolts. 
the 8Y4·inch axle uses 10 bolts and the 9Y•-inch 
axle uses 12 bolts. 

THRUST WASHER LOCATION 
By adding the correct size washer behind each 
side gear at point A (Figure 1), the teeth will 
mesh more tightly at point B. which should 
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remove the excessive tolerance causing the 
clunk. The thrust washers come in four nomi
nal sizes. each identified by a geometric hole. 

Hole shape 
Circle 
Triangle 
Square 
Diamond 

.037 

Washer thickness 
.032 inch 
.037 inch 
.042 inch 
.047 inch 

. 032 

Fig. 1 - Differential gear clearance points . 

Fig. 2 - Replacement washer thicknesses ident1f1ed by geometric code. 

T 
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8Y4·1nch 
And ,2 i 

I 9Y4·1nch Axles----------

You will find it easy to service these axles be
cause the work can be done on the car in most 
instances. 

Unbolt the carrier cover over a catch basin and 
make sure to save the ratio identification tag so 
it can be replaced later. Thoroughly clean the 
cover and differential housing interior with a 
suitable solvent. 
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MEASURE TO DETERMINE REPAIR 

When measuring the side gears. treat each one 
independently. It is possible for one side to 
have an acceptable clearance and for the other 
side to require servicing. In situations where 
you find it necessary to replace a side gear, 
install two new ones as a matching set. 
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NOTE: Always measure behind the side gears 
with two matched gauges Inserted on oppo
site sides of the hub - use of only one gauge 
causes the gear to tilt, which gives a false 
reading. 

. 005 SIDE GEAR CLEARANCE OR LESS 
(WITH) AXLE SHAFT END PLAY 
Measure the clearances behind each side gear 
(Figure 3). If you find .005" clearance, or less, 
see if the axle shaft on that side is up against 
the pinion shaft. Do this with the gauges still in 
place behind the side gear. If the axle shaft 
does not contact the pinion shaft, the gear fit is 
acceptable on that side If you find the same 
results for both sides, the problem 1s not in the 
differential gears. and you II have to look some
where else for the cause of the noise problem. 

Fig. 3 - Insert a matched pair of the thickest gauges 
possible to determine the clearance. 

MORE THAN .005 SIDE GEAR CLEARANCE 
(VilTH) AXLE SHAFT END PLAY 
When you measure more than .005" clearance 
behind a side gear, leave the gauges in place. 
See if the axle shaft, on that side, is up against 
the pinion shaft. 

If the axle shaft does not contact the differen
tial pinion shaft, record the side gear clear
ance. Now you'll have to remove the thrust 
washer to measure it. 

Follow the directions for disassembly on page 
6 and measure the thrust washer thickness 
with a micrometer. Add this thickness to the 

side gear clearance you recorded before disas
sembly. The sum of the two numbers will tell 
you which replacement washer to install. 

For example, if you found .007-inch side gear 
clearance, and had a thrust washer with .033-
inch thickness, your total would be .040 inch . 
Since a .042-inch replacement washer would 
be too large, you would have to choose one 
size smaller which is .037 inch. So you would 
install the washer coded with a triangle and 
assemble the differential. 

WHEN NO AXLE SHAFT END PLAY EXISTS 
In some cases the axle shaft will run up against 
the pinion shaft when feeler gauges are in
serted behind the side gear. When this occurs, 
the 'C" lock on the axle shaft prohibits the side 
gear from moving inward any farther. To find 
the total side gear clearance, you'll have to 
measure the clearance again with the "C" lock 
out. Record your measurement with the "C 
locks in place. Then follow the directions for 
differential disassembly on page 6. 

Remove the "C" lock on the side (or sides) 
having no axle shaft end play. While you have 
the differential apart, use a micrometer to 
measure the thrust washer thickness. Record 
your measurement and place the thrust washer 
back behind the side gear. Assemble the differ
ential without the ''C" lock installed and mea
sure the side gear clearance again. 

If the clearance changes less than .012 inch 
with the "C" locks removed, add the side gear 
clearance you recorded (when the · C lock 
was in place) to the thrust washer thickness 
you measured with the micrometer. The total 
will help you determine which thrust washer to 
install. For example, if the clearance is .006 
inch with the "C" lock in and .015 inch with the 
"C" lock removed, the change is .009 inch, less 
than .012 inch. So add .006 inch (the clearance 
with the "C" lock in place) to the thrust washer 
thickness; let's say it's .032 inch. Your total is 
.038 inch. The closest thrust washer not ex
ceeding .038 inch is .037 inch. So you would 
install the washer coded with a triangle and 
assemble the differential. 

If the clearance increases more than .012 inch 
with the' C lock removed, you need to replace 
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both side gears and repeat the measurement 
tests. 

If the side gear clearance still exceeds .012 
inch when using new side gears and the thick
est thrust washers possible, you'll have to re
place the differential case itself. See your serv
ice manual for information on replacing the 
differential case. 

DIFFERENTIAL DISASSEMBLY 

Start by removing the threaded pinion shaft 
lock pin (Figure 4). Then slide the pinion shaft 
out of the case (Figure 6). With the pinion shaft 
out, you can push both axle shafts in towards 
the center and remove the "C" locks (Figure 5). 

Fig 4 - Unscrew the lock pin to remove the pinion 
shaft. 

Fig. 5 - With the axle shafts pushed in you can remove the "C" locks. 
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Fig. 6 - Pull the pinion shaft to slide the axle shafts in. 

Fig. 7 - Removing the p1n1on gears and washers (SY ... -
inch axle shown). 

Fig. 8 -Side gear with thrust washer on hub. 

Pull the axle shafts out of the tubes. keeping in 
mind that each one should be replaced in its 
original side. Push out the pinion gears with 
their mating thrust washers (Figure 7), and you 
can remove the side gears with their washers 
(Figure 8). Remember which side the side 
gears came from since each must be replaced 
in its original position. 

ASSEMBLY 
To assemble the differential, follow the steps of 
disassembly in reverse order. After installing 
the side gears and thrust washers. use the dif
ferential pinion shaft so you can be sure of 
lining up the pinion gears (with washers at
tached) exactly opposite one another (Figure 
20). Put both axle shafts in their original places. 
install the "C" locks and reset the shafts and 
locks in the side gears. Replace the differential 
pinion shaft and torque the lock pin to 100 
inch-pounds. 

Thoroughly clean the cover and flange mating 
surfaces and apply a 1/16 to 3 32-inch bead of 
silicone rubber sealant around the edge of the 
cover (Figure 9). If you do not replace the cover 
within 20 minutes. remove the sealant and ap
ply a new bead. Replace the cover bolts and 
the axle ratio identification tag. Torque the 
cover bolts to 250 inch-pounds (Figure 28). 
With the car in a level position. fill the axle with 
lubricant until it reaches a point just below the 
filler hole. Replace the plug, install drums and 
wheels, and test-drive the car. The adjustment 
should result in a definite reduction or elimina
tion of Differential Clunk. 

Fig. 9 -Apply a 1 H> to 3 32 bead of Mopar Silicone 
Sealant around the cover (8'-... ·inch axle shown) 
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'71/4-lnch 3 Axle __________________________ _ 

You'll find it easier to understand the servicing 
procedure for the 7¥4-inch axle if you are famil
iar with servicing on the 8%- and 9Y4-inch 
axles. So read the section on the 8%- and 9V4-
inch axles first. 

Servicing the 7V4-inch axle for Differential 
Clunk requires a little more work because you 
must take the differential out of the axle if you 
find excessive clearance behind the side gears. 
On this axle, however, you only need to check 
side gear thrust surface clearance. Axle shaft 
end-play does not need to be measured be
cause the side gears can be moved inward 
while the axle shafts remain in the same posi
tion. This is possible because there are no "C" 
locks on the axle ends. Consequently, you can 
move the side gears in without causing the axle 
shafts to interfere with the pinion shaft. 

Begin by placing a support between the back 
of the brake pedal and floor to prevent acci
dental expansion of the wheel cylinders, then 
remove the drums. Unbolt the carrier cover 
over a catch basin and make sure to save the 
ratio identification tag so it can be replaced 
later. Thoroughly clean the cover and the entire 
differential area with a suitable solvent. 

MEASURE TO DETERMINE REPAIR 

NOTE: Remember to measure behind side 
gears with two matched blades inserted op
posite one another - use of only one blade 
causes the gear to tilt which gives a false 
reading. 

You'll find it easier to measure the clearance 
behind the right side gear because the ring 
gear interferes with feeler gauge insertion on 
the left (Figure 10). So check the right side first 
since you need to remove the differential 1f 
clearance exceeds .005 inch on either side You 
still need to check both sides, but you can 

8 

measure the left side gear with less difficulty by 
placing the differential on a bench. 

Fig. 10 - Measure on the right side first since more than 
.005-lnch clearance requires removal of the 
entire dlfferenttal. 

Fig. 11 - Measuring the clearance behind the left side 
gear is a little more difficult because the ring 
gear interferes with gauge insertion. 

Adjust each side independently with matched 
feeler gauges. Never install more than one 
washer per side. If the side gear clearance still 
exceeds .012 inch with the thickest thrust 
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washers installed, replace the differential 
assembly. 

DIFFERENTIAL REMOVAL AND 
DISASSEMBLY 
If you find the differential requires replacement 
thrust washers, begin by removing the axle 
shaft retainer plates at both ends of the axle 
assembly. The nuts securing the plates are lo
cated at each brake plate behind the axle shaft 
flanges. Gain access to the retainer nuts by 
inserting a socket and extension through the 
hole in the flange (Figure 12) After removing 
the nuts, attach an axle shaft puller (Figure 13) 
and pull the axle shafts Keep in mind that 
during reassembly, each shaft must be re
placed in its original side. 

Fig 12 - Use an extension to reach the retainer nuts. 

Fig. 13 -A few firm taps will free the axle shaft. 

CAUTION: Be especially careful not to disturb 
the brake plates when pulling the axle shafts. 
With the retainer plates off the axle, the brake 
plates are no longer held firmly In place. Thus 
It Is possible to crack or sever a brake line if 
extreme caution is not taken. 

Remove the axle shaft seals because new seals 
must be used during reassembly. Take off the 
adjuster locks (Figure 14). This permits you to 
insert adjuster tool C-4164 and loosen the ad
justers which removes the pre-load from the 
differential bearings. 

Fig. 14 - Torque wrench shown on adjuster lock. 

Fig. 15 - Use tool C-4164 to loosen adiusters (shown 
with brake plate removed). 

With a punch, mark the carrier and bearing 
caps because you must put these parts back in 
their original positions (Figure 16). Remove the 
bearing caps, the bearings and cups, and the 
differential, remembering that each piece must 
go in its original place. 

You must take off the nng gear on all 71/4-inch 
axles exceRt the 2.47 ratio axle This is because 
the gear interferes with removal of the d1fferen-
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Fig. 16 - Make punch marks to identify original location 
of bearing caps. 

tial pinion shaft (Figure 17), which must be 
removed to permit exchange of thrust washers. 
The ring gear does not interfere with differen
tial pinion shaft removal on the 2.47 ratio axle, 
so it can remain on the differential case. 

Fig. 17 - Pm1on shaft strikes ring gear on all exce�t 2.47 
ratio axles. 

--

On all other axles. mark the location of the ring 
gear in relation to the differential case. The 
gear must be replaced in its original position. 
Remove the left-hand threaded bolts and tap 
the gear free with a brass drift. 

Use a small drift to drive out the pinion shaft 
lock pin (Figure 18). Remove the differential 
pinion shaft from the case (Figure 19). Then 
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take out the pinion gears and their washers 
(Figure 7). Now you can remove the side gears 
with the thrust washers. Remember, each side 
gear must go in its original place during 
assembly. 

Fig 18 - Drive out the lock pin with a small drift. 

Fig. 19 - Tap lightly with a brass drift to remove the 
pinion shafts 

ADJUSTMENT AND ASSEMBLY 
Insert the thickest thrust washers possible 
which still allow you to turn the differential 
gears by hand. With the side gears back in their 
original place, insert the pinion gears and 
washers. Use the pinion shaft to help align 
them (Figure 20). Install the pinion shaft and 
turn the slotted end with a screwdriver to line 
up the lock pin hole. Install a new lock pm. 

MyMopar.com



Fig. 20 - Use the pinion shaft to align the pinion gears 
and washers (7%-inch differential shown). 

Fig. 21 - Use a screwdriver in the shaft slot to line up the 
lock pin hole. 

Fig. 22 - Use an Arkansas stone to hone a smooth edge 
around the chamfer. 

Remove the sharp edge and any burrs around 
the chamfer of the ring gear with an Arkansas 
stone (Figure 22). Heating the ring gear may 
make it easier for you to fit it back onto the 
differential case. Immerse the gear in hot fluid 
or place it under a heat lamp. Do not heat the 
gear above 300 degrees Fahrenheit. NEVER 
USE A TORCH. 

Position the gear in its original location on the 
differential case (Figure 23). Use new bolts to 
fasten the ring gear. Torque them down evenly 
to 70 foot-pounds (Figure 24). 

Fig. 23 - Use asbestos gloves to refit heated ring gear. 
Note reference marks used for positioning. 

Fig. 24 - Evenly torque the new ring gear bolts to 70 
foot-pounds. 

Coat the bearings, the cups, adjusters and the 
differential assembly with lubricant and re-
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place them in the carrier as they were 
originally. 

Follow the procedure in your service manual 
for tightening the bearing adjusters to obtain 
the correct preload and backlash (Figure 25). 

Fig. 25 - Set the correct preload and backlash as 
described in your Service Manual. 

Once the adjusters are correctly set and 
torqued, install the adjuster locks making sure 
the teeth bed into the adjuster threads. Torque 
the lock bolts to 90 inch-pounds (Figure 14). 

Install new axle shaft seals (Figure 26), and 
replace any damaged gaskets when install
ing the axle shafts and retainers (Figure 27). 
Liberally coat the outer diameter of the shaft 
bearings with grease to prevent corrosion. 

Fig. 26 - Use tool C-3734 to install new axle shaft seals. 
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Fig. 27 - Install a new foam retainer plate gasket (shown 
with brake plate removed). 

Carefully tap each axle shaft in place with a 
soft-faced hammer. Then torque the retainer 
plate nuts to 35 foot-pounds. 

Thoroughly clean the cover and flange mating 
surfaces, apply a 1/16- to 3/32-inch bead of 
silicone rubber sealant around the edge of the 
cover (Figure 9). If you do not replace the 
cover within 20 minutes, remove the sealant 
and apply a new bead. Install the ratio identifi
cation tag; evenly torque the bolts to 250 inch
pounds (Figure 28). With the car in a level posi
tion, fill the axle with lubricant until it reaches a 
point just below the filler hole. Replace the 
plug, install the drums and wheels, and test
drive the car. The adjustment should result in a 
definite reduction of Differential Clunk. 

Fig. 28 - Torquing cover bolts to 250 inch-pounds with 
arrow on ratio l.D. tag (7%-inch axle shown). 
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INSTRUCTIONS: The first three questions are mult1ple-cho1ce type. Circle the letter in front of the statement which you 
think 1s correct For example, 1t your choice in question number 1 1s C, put a circle around 1t, like this © Questions 4 
through 10 are TRUE OR FALSE type. Put a mark after TRUE lg) if you think the statement is correct put a mark after 

FALSE lg) it you think the statement is incorrect. Be sure to write your name in the space provided. After completing the 

quiz. be sure to turn 1t in to your Meeting Leader. 

1 Differential Clunk is noise which is caused by: 

A. An improperly torqued ring gear 
B. A bent differential pinion shaft 
C. Loosely meshing differential side and pinion 

gears 

2. Reverse Squawk is: 

A. Transmitted from the rear axle to the trans
mission when rolling backwards 

B A noise which may occur when shifting au
tomatic transmission into reverse 

C. Caused by the reverse idler gear on four
speed transmissions 

· To determine the size of the axle you are work
ing on: 

A. Check the number stamped on the housing 
cover 

B. Check the number of bolts holding the ring 
gear 

C. Count the bolts around the edge of the hous
ing cover 

The propeller shaft may transmit drive train 
noise to the rear axle. 

TRUE 0 FALSE 0 

5. You must take off the ring gear on the 2.47 ratio 
axle to remove the differential pinion shaft. 

TRUE 0 FALSE 0 

6 On the 7Y4-inch rear axle you must coat the 
outer diameter of the axle shaft bearings 
with grease before installation. 

TRUE 0 FALSE 0 

· When installing replacement thrust washers, 
you must use a matched set. 

TRUE 0 FALSE 0 

8. It is OK to replace just one side gear. 

TRUE 0 FALSE 0 

9. When reinstalling the ring gear on the 71/4-inch 
axle, you can refit it in any position. 

TRUE 0 FALSE 0 

10 Excessive side gear clearance can always be 
reduced with the proper thrust washer. 

TRUE 0 FALSE 0 
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