
U-joints are the most commonly
replaced drivetrain components

on Rear-Wheel Drive (RWD) cars
and trucks, while on Front-Wheel
Drive (FWD) cars and minivans, it
is often the constant velocity (CV)
joints. Both are wear components
that eventually need to be replaced.

Almost all late-model U-joints are
sealed, but some older vehicles have
grease fittings for extended life.
Some aftermarket replacement U-
joints are also available with grease

fittings for customers who want
them. A worn U-joint may cause vi-
bration at speed, make chirping
noises, or produce a clunk when
putting the transmission into gear.
Worn U-joints are diagnosed by
checking for play or damage. Re-
placing a U-joint usually requires a
press to remove and install the joint
from the yoke.

U-joints are not used on front-
wheel-drive applications because
they cannot handle large operating
angles. More than a few degrees of
angularity between the input and
output shaft can cause a noticeable
vibration as the speed of the shafts
increase. CV joints are needed for
this purpose. Each halfshaft will
have a CV joint on each end (one in-
board and one outboard).

Outboard joints are designed to
handle wider operating angles so
the wheels can steer, while inboard
joints are designed to plunge in and
out so the length of the driveline can
change as the suspension moves up
and down.

CV JOINT TYPES
Basic types of CV joints include
Rzeppa, crossgroove, double-offset
and tripod. 

All except the tripod style of CV
joint have six steel balls that join a
grooved inner and outer housing.
The balls and held by a steel cage
with slotted windows. The cage
holds the balls in alignment with
each other, but allows the balls to
split the angle of the joint as the
joint angle changes. The effect is like
that of a bevel gear, except there are
no gears and no teeth. The balls
transmit drive torque from the inner
housing to the outer housing.  

Over time, the balls and ball
grooves inside a CV joint can be-
come worn and rough.  Also, the
windows in the cage that hold the
balls can become worn, dented or
cracked. A typical symptom of a
failing CV joint is clicking or pop-
ping sounds when turning. Failing
inner joints may cause a clunk or vi-
bration when accelerating.

With tripod CV joints, three roller
bearings mounted on a tripod are
used to transmit drive torque be-

tween the inner and outer housings.
The motion is not quite as smooth as
the other types of CV joints, but it
costs less to manufacture.

All types of CV joints require spe-
cial grease that is packed inside the
joint and sealed with a protective
rubber or plastic boot. Boot damage
can allow the loss of grease and joint
contamination with dirt or water,
leading to joint failure. Boots should
be inspected regularly (when chang-
ing oil or doing brake work).  Dam-
aged boots should be replaced
immediately, but are often not dis-
covered until the joint has lost its
grease or has been contaminated by
dirt or water.

CV JOINT REPLACEMENT
CV joints may be replaced sepa-
rately, or the whole halfshaft may be
replaced as a complete assembly.
Many technicians prefer to replace
the entire halfshaft if a CV joint has
failed because is it faster, easier and
reduces the risk of a comeback. Re-
placement halfshafts may have new
or remanufactured (remachined)
CV joints on one or both ends.

Replacement joints must have the
same number of splines as the orig-
inal, and the same length and diam-
eter input or hub shaft. On vehicles
with ABS, there may also be a
wheel-speed sensor ring on the
housing, which must match the
original.

The best way to make sure a cus-
tomer gets the correct shaft is to vi-
sually compare the old shaft to the
replacement.

Replacing a halfshaft typically re-
quires removing the wheel and the
hub nut on the end of the outer CV
joint, then disconnecting the lower
control arm from the steering
knuckle and pushing the stub shaft
on the outer CV joint back through
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Drivetrain
There will be two questions on the ASE P2 test that deal 
with drivetrains, parts and products.
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the knuckle (which often requires
special tools). The inner CV joint
may pull out of the transaxle, or be
bolted to a shaft flange on the
transaxle.  When changing a half-
shaft, the transaxle seals should be
checked for leaks, and replaced as
needed.

WHEEL & AXLE BEARINGS
The driveline also includes wheel
and/or axle bearings at all four
wheels to reduce friction. On older
vehicles, the bearings are servicea-
ble and require periodic inspection,
cleaning and repacking with special
wheel bearing grease (never ordi-
nary chassis grease). The compo-
nents include inner and outer
bearings and races, a grease seal and
a hub nut, locking ring and cotter
pin. A new grease seal and cotter
pin should always be installed
when the bearings are serviced.
Worn or loose wheel bearings can
cause steering wander and noise.

The wheel bearings on most
newer vehicles are sealed and do
not require any maintenance or ad-
justment. The bearings are part of
the hub assembly, which may also
include the ABS wheel-speed sensor
on some vehicles. On FWD cars, a
high-torque hub nut is used to hold
the outer CV joint in the hub assem-

bly. Nuts that are staked in place
should be replaced if removed to
service other parts.

On RWD and 4x4 cars and trucks
with solid axles, the outer ends of
the axle shafts are supported by
bearings located inside the ends of
the axle housing. The bearings are
lubricated by gear oil in the rear
end. Replacement is required if the
bearings are making noise, are loose
or feel rough when the wheel is
spun by hand. Bearings are press-fit
on the axle, which requires remov-
ing the axle to replace them.  A
slide-hammer puller is usually
needed to extract the axles.

Driveline lubricants include chas-
sis grease for U-joints; CV joint
grease for CV joints; wheel bearing
grease for wheel bearings; and gear
oil for differentials, manual trans-
missions and transaxles (typically
85W-90, 75W-140, etc.)

Other related parts that may need
to be replaced include the engine
and transmission or transaxle
mounts.  A broken mount can cause
driveline vibrations and noise,
which is usually most noticeable
when starting our or accelerating
hard.  Some mounts are hollow and
filled with fluid to help dampen vi-
brations.  If such a mount is leaking,
it needs to be replaced.  t
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