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CVjoint diagnosis,
c leaning, rep lncelnent

by James Sly

This basic tech procedure is imporranr for
all owners of Volkswagens as well as such
cars as Audi, Saab, BM\/, 914, 9l I and
other Porsches. Be sure to refer to a manu-
al for your automobile to veri$' any differ-
ences before you dig in.

One of the least liked auro mainrenance
jobs is repacking or replacing CV joints.
And it's not just rhar rhe parrs are expen-
sive; it's a most unpleasant job. $/e wenr
to Ron Vood and rhe crew ar V\f
Specialties for a look at rhis odious rask.
It 's a dirry job, all righr, bur if you do ir
correctly, you won'[ need ro do it often.

Most Volkswagens made since abour
1968 have four of rhe lirrle devils on the
drive axles, of a rype called Rzeppa joinrs.

Just what are they for? When you're dri-
ving down rhe road, rhe rransmission srays
more or less in one place, while at rhe
other end of the a:<les the wheels move up
and down and, on front-drive cars, turn
side to side when steering. The disrance
berween the trans and the wheels changes
a bit as the wheels go up and down, roo.

CV joinrs "bend" the power around
corners and take care of the small changes
in length berween the wheel and rhe rrans-
mission-and they do it quire efficienrly.
A CV joint is made of exrremely tough
induction-hardened inner and ourer sreel
races, connected by hardened sreel balls
that actually transmir the power, sending
each and every ft-lb of torque your engine
generates to the wheels and down to the
pavement-a demanding job. The CV
joints require a lubricanr rhar can srand up
to high-pressure usage-a grease with
molybdenum additive rhar accounts for
much of the unpleasantness of repair: Irt
black, it soaks into your skin, ir gers every-
where and is also difficult ro clean up.

To the uninitiated, CV joinrs can be like
a Rubik's Cube and jusr as dif f iculr ro
reassemble. However, take our word on
this: 'We never could solve a Rubik's cube,
but we have successfully replaced CV
joints on more occasions rhan we would
like to remember. Thus inspired, read on.
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With good boots and grease, late-model
cars can go 75,000 miles withour service.
Early cars last about the same, even with
the smaller boots. Boor qualiry seems ro
be getting better, at least the Lobro and
OEM boots. For replacemenr, the gen-
uine Lobro boot kits are the only way ro
go. Lcibro is also the best for replacement
CV joints and axle assemblies, according
to all the experts we talked to.

Our subject car, a 1986 Jerra, seemed ro
be in need of new joints, so we conracted
Rapid Parts, which supplied the Lcibro
joints we felt would cure rhe CV problem
on this car.

Regular service consists mainly of
inspecting the boots carefully fo. cracks. If
you do your own oil chang€s, take an exrra
f ive minutes and inspecr the CV joint
boots. If there are any cracks or signs of
leakage, take care of them immediateb,
before dirt or lack of lubricanr ruins rhe
CVs. You can also check the joints for
a:<ial play with the car up in the air. Hold
one hand f irmly on the axle shaft and
move the tire with the other. The axle
moves in and out normally. You should
not be able to feel any back and forrh play
as you move the tire.

Other than regular inspecrion, rhe CV
joints are usually okay until you hear a dis-
tressing noise (more on those noises larer).
You can add e small amounr of fresh
grease every 30,000 miles to help keep
things hrppy. You dont even need ro dis-
assemble the joints if you use a grease gun
with a special needle fitring, available at
most automotive supply houses. V\7
Specialties uses Swepco Moly Grease # l0l
exclusively, even when grease is included
in a kit ,  but the grease included in the
Lcibro kit is fine. Autotech is a source of
the Swepco Moly Grease # l0l .

Clamp Thrust Axle shaft
washer nut

V\f Specialties charges abour $60 per
axle labor on late-model cars. The labor is
about the same for replacemenr or clean-
ing and repacking. For a job everyone
hates, that 's quite reasonable. They are
also experts in inspect ing rhe jo ints for
defects and could very well save you the
cost of replacement with their experrise.

Diagnosing a Problem
Until a joint ceases to work, rhey can be

difficult to diagnose. We mentioned one
sign, the increased axial play. The orher is
strange noises. Ir 's bad enough thar a
number of strange noises are arrribured to
CV joint problems. Even worse, ir 's nor
uncommon to have a good CV joint mis-
diagnosed as bad. Deal wirh a comperenr,
experienced and honest shop.

How can you tell the diFference berween
a good and bad CV joint? Some CV joint

problems are painful ly obvious. I f  you
hear any kind of funny noise and check

Socket-
head bolt

Ifyour outer CV joints look like this, lort
knou you haue problems. At the uery least,

lou need the joint repacked and tlte boot
replaced. If the boot ltas been likc this for
extended periods, the entire ioint itself may
haue to bb replaced. Note how thc grias, fro*
the CV joini has soaked the lotaer-contril
arm, brake caliper and euerything else utithin
reach. A quick inspection could haue caught
this problent befoie it became a major to'h-
plication.

Driveshaft



under the car and find a boot ripped open,
you can usually be safe in diagnosing rhe
problem. A catastrophic failure of an ourer
CV joint  is  easy: I t  no longer t ransmirs
power. You turn into a parking lot, push
down on the grs, and get an engine thar
revs but you go nowhere. You may hear a
cl icking noise as you ler  out rhe c lutch,
but there's stil l no movemenr.

Early CV joint problems are less severe
and are identified mainly by srrange nois-
es. The outer joint fails more often and is
the easiest to identi$r. The noise is usual-
ly worse with the wheels turned. Aaron ar
APS adds, "lt 's usually acceleraring away
from a corner, say a right rurn, thar you
hear the dist inct ive popping and crunch-
ing noise,  that  rorat ional  knock rhat
means it 's time to ger your hands dirry."
A bad inner jo int  wi l l  make a s imi lar
noise in a straight l ine,  decelerar ing or
cruising. Some noises are nor CV joints.
A constant roaring is probably a bearing,
not a CV jo int .

If you have access to a hoist and a helper
to listen down below, Marc Kalaydjian of
AMS gave us this trick on finding the bad
joint. With the car on a lift, pur ir in gear
and accelerate l ightly. Apply rhe brake
lightly and turn the wheel while an assis-
tant checks for the source of noise. The
bad joint should be easy to identifr.

Right inner joints by rhe exhaust pipe

tend to fail early, probably because of the
added heat. A typical symprom is dried
grease inside the joinr. Dry grease has losr
its lubricating qualiries and CV damage is
quick to follow.

Final ly, on an extremely high-mileage
car that  has been poor ly mainrained or
abused, it is also possible ro have axles rhar
are completely worn out. In thar case,
when there is excessive spl ine wear and
pitting on rhe fixed parrs of rhe axle, it 's
usually best to buy a new axle assembly.

Ron Wood cautions against buying
"recondit ioned" axle assemblies, or CV
joints, from dubious sources. He always
specifies genuine Lcibro joinrs and axles.
Many recondir ioned or off  brands rhar
have come through his shop were nor
worth the labor it took to replace them.
Rapid Parts sel ls a special ly rebui l t  axle
assembly, remachined and using oversized
balls. They c rry a lifetime warranry and
Rapid Part 's Peter Bohrman reporrs no
customer problems, despire even some
race track use.

Some CV joint fai lures are caused by
other problems. Inner jo ints can fai l
because the axle flange seal goes sourh,
allowing gear oil inro rhe CV rhrough the
flange. The stub a:<le rhen pumps the joint
with gear oi l-not the hor t ip for long
joint l i fe. I f  you don'r f ix rhe rrans seal
problem when replacing rhe joinr, you

will f ind the new joint will soon fail, too.
Lucki ly, replacing the stub axle seal

(part #020 409 2898) is a simple affair. It
pops right out, and reinsrallation is a sim-
ple matter of tapping ir in without damag-
ing i t .  This f i ts  everyrhing from rhe'74
Rabbit on, except for Foxes. The Fox has a
ditferent design and doesn'r use a seal.

Repack or Replace?
Unless you have a complerely fai led

joint ,  you need ro inspecr the c leaned
joint careful ly. Can i t  be repacked and
reused, or does i t  need ro be replaced.
There's the catch: If you bry joints ahead
of time From a V'W specialisr, you can save
money. Vhat if you don't need rhe joint?
Buy them locally or ar rhe dealer ar the lasr
minute and you can pay through rhe nose.
Or, third option, leave the car apart and
order what you need and wait.
Remember: To service rhe CV joints, the
drive axles need to be removed. Decide
what's best for you. Having a specialist do
the service can be a simpler way ro go. If
the jo ints are bad, rhey' l l  have them in
stock. If they're good, you get rhe service
and are quickly back on the road.

Tools and Materials
Mechanics working on newer cars

require special rools for rhe job to be done
correctly. Some rools are essential; orhers

Here's an example ofa boot that is soon to fail.
Replacing and'repicking the boot is muci cas-
ier and c/teaper than buying (t neu one.

A 
f* 

specia! took come in handy: snap lrgpliers, punclt, and end cutters for crimoinq
'th, 

,eio metal seals. Some Arr"absotutity 
o

essential, like the 8mm I2-point bit.

The frst stlp to CV repair or replacement
bggiry u,,ith .remouing (expanding) the circlip
that hotds the joint in place.

The Labro kitfom Rapid Parts is complete
and includes i/a*ps, a'qualiqt CV joiit, netu
axle nut, utaslters, a paikage ofgrease and the
CV joint boot. You'llf nd the price at a shop
liki Rapid Parts to bi quite a'bit better than
the dealen

S?ry, gentle persuasion ma! be required to
slide tlte ioiit offthe axle.'Bt trrc to tap euen-

b to thejoint doesn't get cocked and dinV hit
tbe cages because th"l break easily.

The infamous 8
mm'Triple
Square" I2-point
toolfor CVjoint
remoual. Don't
euen attemPt to use
anything but this
exact bit.
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Motion Penalty

One major reason for wheel bearing fai lure is rol l ing the car without the axles
installed. Exactly like when you are rebuilding your axles. In spite oF being easy to
avoid, this failure mode still occurs frequently. (lt happened even to us.) You pull the
axles at the same time, repack the CV joints, and have them cleaned and sitting on the
workbench, ready to reinstall.

It was hard enough for you to clear a space in the garage, but when you found out
that you need to move the car to get the ping-pong table out For your litt le brother,
or something equally inane, the car has to be moved. So, without thinking, you
simply lower the car off the jack stands, roll it back ten feet, let it set overnight. The
next d^y, you roll it back, jack it up and complete the rebuild, bolting the axles back
in place. You'll be in for a surprise before long, as that roaring of the failed axle
bearings comes to your ears.

As difficult as it is to believe, roll ing the car on the front axle bearings without
internal support is enough to trash them. The cure? Obviously, don't roll the car
without the axles installed. If you're going to have the axles out for long, here's a sim-
ple solution: Thke a old outer CV joint stub and put it in the bearing. Next, torque it
down with an old axle nut before rolling the car around the shop. Your bearings, and
your pocket book, will thank you.

just make the job a litt le easier. Many of
the tools for CV joint replacement fal l
into the first category.

The stub axle nuts require a 30mm
socket. These are high-torque fasteners,
so a I l2- in. drive is required, and an
impact wrench is a handy accessory i f
available. The inner CV joints use a spe-
cial fastener with a recessed bolt. A special
tool ,  wi th a star-shaped t ip cal led an 8
mm t ip le Square (o.  l2-point)  b i t ,  is
required. Don't try to remove or replace
the bol ts wi th anything else.  And plan
ahead. This may be a difficult tool to find
on a Saturday afternoon. Some CVs use
circl ips with internal holes for snap r ing
pl iers;  others just  require the pl iers to
expand the rings. Have both on hand to
be sure. You also need a way to clean the
joints and grease to repack them. Don't
discount the value of ki tchen gloves to
keep those fingernails clean.

Getting Started
You've got the right tools in hand, you

have the parts you need, and you've got
approved jack stands. Begin!

Afer the CV joint slides off there are tu)o
waslters thatfollou. You may ruant to use
gloues as tlte molybdenum grease is uery messy.

l. Undo the stub axle nut. The axle nut
requires a 30mm socket, and the torque is
quite high. This takes some muscle, so it's
best to loosen it with the car firmly on the
ground instead of on jack stands. Don't
ever roll the car with the a:<le nuts loose or
the axles removed-it can damage the
bearings. Most shops use an impact
wrench to take this nut loose, which
makes the job easier.

This outer bearing shows signs ofpitting. The
joint should be replaced.

2. Raise the car and place it securely on
jack stands. Never work under an unsup-
ported car. Jack stands work better than
ramps as you can check the axial play with
the wheel moving freely, and rotate the
wheel to access all of the bolts holding the
inner joints on.

3. Using the correct 8mm Tiiple Square
bi t ,  loosen the bol ts,  turning the road

sz)

The outer CV joint has a cup-like race that
tbe balls roll in. This one his normal taeAr
patterns and is acceptable for reuse.
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Both races of the CV joint and eaclt of the
balk must be carefully inspected. This inner
CV joint bearing rAce exhibits normal u)eAr
patterns, and no cnuse for akrm.

This outer race of on inner CV joint shous
the shiny spots of normal uear. Nothing to
uorry about here.

The most confusing part of putting a CV
joint back together is getting it started correct-
ly. O" the inner CW, the cage cbamfer goes to
the inside of the can aua)/-fro* the u,hecl
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HOW YOUR PR/lDEwlth a MAc-TAc!

Add a Euro touch to your automobile. Oval
3x5 embosaed aluminum tags with FLEXIBLE
IUIAGNETIC BACKING grabrany steel surhce
& WON'T SCRATCH! The tag ITIOUNTS FLU9{
& appears to be permanently installed!

ONLY $10.99 ea. ppd.
Moet country designations available. Send

CK, MO, VISA, MG or call 1€00 729€,972
Dealer Inqutnes welcorned

rnirikar, inc. po box 79232
north dartrnouth, ma t2747

TECH PROCEDURE
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wheel to gain access to each bolt in rurn.
4. Vith all bolts loose, pull rhe CV joint

away from the stub a:de and lift the axle
up for the clearance you need to pull rhe
stub a:de from the hub, and then lower the
assembly down.

Cleaning
5. Start with the outer joint with the

stub a:de. Cut or clip the old clamp offthe
boot and fold back the boot, which will be
covered with messy, sticky grease, if any is
left. The outer CV joints are held in by a
recessed circlip that you cant ger ro. You
take a soft-faced hammer-copper or
plastic-and drive the joint off the axle.
You need to hit it hard enough to drive it
offthe circlip without damaging the joint.

6. As you slide the joint ofi remove the
circlip, thrust washer and dished washer.
Tilt the center section of the joint and
slide the balls out, tfing care nor ro lose
them. Clean the old grease from the CV
joints. You will have to use multiple
changes of an approved solvent-nor
gasoline-to get them clean. Keep the
balls for each joint separare.

7. Now for the inner joint. Remove the
circlip holding the joint to the a:de. Using
a punch, drive offthe metd plate from rhe
boot. Vith a soft-faced hammer, gently
tap the joint out of the a:de. Remove the
dished washer from the axle. Tilt the cen-
ter section and remove the cage and balls.
Clean the old grease and you're ready ro
inspect the joints.

The Bentley manual recommends keep-
ing track of which ball went where. In
practice we have seen few people borher.
Ve think you are safe just keeping the
balls from each joint together.

Inspection
Start by inspecting the a,xle shaft and the

splines for damage and wear. Usudly rhe
axles will be okay. Next, check rhe CV
joints and ball races. Some wear is normd.
On the outer CV joints the mosr severe
wear will normally be on the outside race,
on the inner CV joint i t  wi l l  be on the
inner race. Check the races that the balls
roll in. Normal wear, slight cupping and
shiny spots are acceptable, and if the ball
races are not worn through the joint can
be re used. You can see the paths that the
balls have taken, but there are no signs of
pit t ing in e good joint.  Pit t ing and a
rough surface, however smdl, means that
the joints are history and need to be
replaced. Check our photo examples to be
sure. Take the time to carefully look over
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$225 Chrome Wheel Exchange $595 Stainless Exhaust $475 I
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GENMAN CABS

Mercedes$L Series: $41 I
lncludes seals. All factory colors available.

BMW - g Series:$Dzfl
Porcche 9ll Cabriolet ae.on: $475

Volkswagen Cabrio: $l 75
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lmmediate 0elivery!



the boots for signs or
age or cracking, too.

Puaing Them Back
Together

If  you are reusing
joints, you' l l  need to
pur them back
together. If you have
new comPonents,
switch to the nexr sec-
t ion. Assembly is the
reverse of disassem-
bly. GreAse the cage
with moly grease,
Begin by putt ing the
center sect ion in the
cage, and instal l  the
balls one by one. The chamfer on the cage
goes to the outside of the car. Next, l ine
up the halves and slide them together. On
the inner CV joint,  the chamfer goes to
the inside of the car. The small inner seg-
ments l ine up with the large outer cage
segments, while the large inner segments
l ine up with small  inners. Confused? i t 's
real ly qui te s imple.  And on the outside
joint, it's even easier. Every thing is sym-
metrical and the outside is clearly the out-
side. The cage also has a slight chamfer,

pointing ro the a:de just like the other end.
The Bentley Manual for your car has sev-
eral pages of detailed explanation. The
CV joint slides together firmly, but should
take no force. The assembled joint should
move freely.

If assembled wrong, the inner joint can
lock almost instantly, and takes carefully
hammering to split apart. The cages are
very hard and thus quite brittle and can
easily be cracked. Take care, proceed slow-
ly, and get it right the first time.

%>

Ifyu assemble the CV joint inconectly, it
utill lock up, and taking it apart is ticby. The
small inner segments line up with the hrge
outer cage segments, uthile the krge inner seg-
ments line up with the small inners.

rYhether rebuitding a joint or installing a
new one, alutays use A good quality boot. A
small screutdiuer cAn be usid to pull the
chmp into position before tightining in
doun.

The assembled outer CV joint ready for some
Suepco grease. Notice the uauy lines ofdiscol-
oration thatfollota Around the outer housing.
That's not damage, but factory induction
hardening that makes the joints strong and
durable.

Once the chmps are in pkce, crimD them
utith a pair dend cuttirs. That coimpletes the
outer CV joint assembly.

Torque Specs:

Inner CV joint fasteners:
Stub axle lock nuts:
Typical Pricing

33 ft-rb
195 ft-tb

191 .498 .201
191 498 .202 $15 95
1 91 407 331 $69 95

191 498.099A $121 95

Note. Standard Golf and Jefta units are considerably
cheaper but are not interchangeable.
A2 GLl, GTI '85-87 (Lobro parts)
Inner boot kit complete with bolts and grease,

left side
right side

inner CV joint only
outer CV joint, axle nut, clamp,
boot and grease kit
Rapid Parts re-milled and rebuilt axle,
with special over-sized balls $1 99.95 (plus a $00 core charse)



Replacirg the Joina
Reassembly on the axle is the same,

whether you use new joinrs or your rebuilr
joints.

Start by insralling the ourer boor. Place
the steel band around the boor and hook
it on the t ightesr norch you can with a
small screwdriver. Nexr, insrall rhe dished
washer, thrust washer and circlip. Gently
drive the joint over rhe axle. Each joint
takes about 3 oz (90 grams) of grease.
Place about 2 oz on the ourer side, and the
remaining grease on rhe inside. Slide the
boot over the joinr, and add the other sreel
band. Hook it on rhe righresr norch you

can with a small screwdriver. Crimp both
bands with an end currer.

Sometimes people are rempted to leave
the inner band off, parricularly if they for-
got to put it on the axle before beginning.
Leaving the band off is a bad idea as the
axle boot joint can seep and lose grease.
On the outer CV joint, tie wraps in place
of a factory steel band are an equally bad
idea, as the high speeds may cause rhe
joint to open and nor seal properly.

Next, assemble the inner joint onro the
axle shafr. Starr by sliding the boor into
place. The inner joint uses no bands or
clamps on the boot. Install rhe dished
washer with the dished side facing our.
Gently tap rhe joinr onro rhe axle shaft
and install the circlip inro the groove.
Properly installed, the circlip should be
able to turn freely. Slide the boor cap over
the CV joint and rap or squeeze i t  inro
place as necessary.

Reinstallirg the Axles
Installation of the repacked or rebuilt

axle assembly can ar first seem confusing.
Here's the trick for reinsralling rhe axle:
Start by putting rhe inside end of the a:cle
above its normal locarion. That gives you

space to work wirh on rhe outside. Wirh
the inner end of  the axle in rhe air ,  rhe
outer CV joinr slides inro rhe splined hub.
Lower the inner side down and carefully
start the bolts.

The official parry line is rhar axle nurs
are "one time use only." In fact, you nor-
mally can use rhem a couple of rimes, if
you use LocTite@ or a suirable rhread-
locking compound. Vhen rhese nurs
come loose, they not only create an
extremely dangerous situarion, rhey also
can let the wheel bearing ger damaged (see
sidebar). Check the axle nur after a resr
drive and a couple of days after complet-
ing an axle service ro be sure that i t  is
securely fastened. X

Rapid Parts
321 Route 59
Tdlman NY 10982
(9t+1 357-66rr

\AV Specialties
Ron Vood
17682 Gothard Srreet
Huntington Beach, CA 92647
(7t+7 845-3766

The stub axle seal is easily remoued uith a
srVaQ pick or screutdriuei. DonT forget to
cbeck this important areA as a leak can
desnoy a nti CV joint.
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