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The term fragged is one of those words 
you only find in car rags – created (in 
the spirit of the late Gray Baskerville) 
to describe a state of vehicular 
destruction as only a muscle car could 
create. Consider two cases: 1) a co-
worker glazes the clutch disk in his 
’02 Miata during a track day event; 2) 
you tear off part of your Camaro’s leaf 
spring perch during a hard launch at 
the track. Both scenarios involve a car, 
some type of racetrack, and a wasted 
part, but only the second case is a 
correct application of fragged. There 
are plenty of silly ways to glaze a clutch 
disk, but a spring perch yields if, and 
only if a massive amount of torque and 
traction occur simultaneously. Muscle 
car stuff, man.

And that’s exactly what happened to 
our factory 4.56-geared 12 bolt, clearly 
informing us of the problem by leaking 
a large pool of gear oil onto the garage 
floor. A crack through the axle tube is 
serious business, and the Posi-traction 
diff needed a refresh anyway, so we 
heaved it out of the car and went to 
work. After completing this job, we 
recommend having any vintage rear 
axle checked for straightness before 
you refurbish the guts. Ours was pretty 
tweaked even before the welding 
induced some additional distortion 
into the tubes. In most cases, including 
ours, a qualified shop can straighten 
the housing for a reasonable amount 
of cash.

In the Chevy Punch tradition, there are 

no trick parts in this build, but it’s not a 
dirt-cheap proposition either. Count on 
spending a little more money buying 
quality bearings and seals. If you’re 
tempted to buy the cheapest Chinese 
stuff, indulge that thought in buying an 
inexpensive offshore hydraulic press 
instead. Because of the labor involved, 
this isn’t one of those projects that 
you’ll want to redo anytime soon, so the 
integrity of these parts is important.

With the help of Freddie Byars (big 

gear head from Team Chevelle), we’ll 
review most of the rebuild process, 
starting with the complete axle (minus 
brakes), teardown, Posi-traction 
rebuild (Eaton friction-clutch style), 
and ring/pinion setup. You’ll need 
a few specific tools, but they will pay 
for themselves after two or three of 
these jobs. More importantly, you’ll 
know it was built correctly, and you’ll 
have the satisfaction of having learned 
something new.
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1

We actually noticed the ugly 
weld on the RH spring perch 
before buying the car. Note the 
rusty stains near the back of 
the weld, indicating the crack 
has been here a while.

2

Assuming you already 
pulled apart the drum 
brakes, use a line wrench 
to loosen the 3/8” nut on 
each corner.

3

Set up a drain pan, remove 
the 12 ½”-head bolts on the 
inspection cover and carefully 
pry against the gasketed area 
near the bottom to break the 
seal. The lube will come out 
pretty fast.

4

Remove the long bolt that retains the 
differential carrier pin (it’s already 
removed in this pic), and pull the pin 
out of the carrier. The ‘clink’ noise 
you may hear is your thrust washers 

falling inside the diff. 

If you’re reusing the ring and pinion gears, you’ll need 
to measure the backlash before pulling the rear apart 
so you can duplicate that number when you reassemble 
the gears. Set up a dial indicator so the plunger tip rests 
against a tooth of the ring gear as shown. Lightly rotate 
the ring gear forward and rearward (don’t apply enough 
force to rotate the pinion) and subtract the larger number 
from the smaller to get the total backlash. 

5

6

To remove each axle, push 
carefully on the wheel flange until 
the C-clip is free from the side 
gear. Getting the C-clip out is a 

lot easier with a small magnet.

7

Pull each axle out of the rear – make sure the 
splines don’t get nicked on the axle bearing. Check 
the bearing surface on the axle for wear – a groove 

that catches your fingernail is generally bad.
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There are shims on the outside of each 
carrier bearing – these shims locate the 
carrier laterally and control the gear 
backlash, and they also preload the 
carrier bearings. This means the carrier 
will not come out by hand. Gently pry 
the carrier out of the case using two 
breaker bars or pry-bars for leverage. 
Be sure to mark each carrier shim so 
you know which side it came from.

Getting the pinion out is a little trickier. You 
have to unscrew the 1 1/8”-head pinion 
nut and keep the yoke from turning. We 
fabricated a 30” cheater bar that bolts to 
the yoke and has a clearance hole for the 
1 1/8” socket, but a large piece of angle 
iron, drilled to mate with 2 of the 4 U-joint 
bolts on the yoke, will also work well.

11

After you remove the pinion nut, the splines on the yoke keep it pretty well wedged 
in place. This homemade tool bolts to the holes for the U-joint straps, and there’s a 
captured nut on the backside of the plate. Turning the large bolt clockwise wedges it 
against the pinion shaft, easily walking the yoke off the pinion. The alternative is using 
some sort of gear puller, or whacking the yoke with a dead blow hammer.

Every OEM 12-bolt pinion we’ve seen 
is a slight press fit into the rear pinion 
bearing. This means you’ll have to 
carefully drive out the pinion gear with 
a soft-face hammer. It’s good practice to 
replace the pinion bearing if you need to 

beat on the pinion gear to remove it. 

13

The pinion seal comes out pretty easily if you tap 
it out with a screwdriver (or a similar blunt tool) 

around its rim. 

14

If you’re installing new pinion bearings, 
you’ll need to remove the old bearing 
races. Tap out the races  using a 
hammer and punch - there are cast-in 

reliefs for this very reason.
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Unbolt the four 9/16”-head bolts on each brake backing 
plate and set the plates aside.

If you’re having your 12-bolt housing sandblasted, plug 
the axle holes and pinion hole using rigid plastic cut from 
a gutter baffle. Trace around the original seals, cut out 
each plug with a scissors, push it into the bore, and lay 
a bead of RTV around it to keep sand from seeping in 
around the edges. Works perfectly.

17

The cracked perch got a LOT uglier after SS Stripping blasted the housing 
clean. This perch was cut off the axle, the crack was ground down to a V-shape 
and welded, and a reproduction perch was welded back to the original location. 
The tubes were straightened afterwards – good thing, ‘cause they were both 
bent. Altogether it’s about $200 worth of work.

18

The freshly stripped and repaired 
housing, cover, backing plates, 

drums, and brackets were painted 
with DuPont Prime&Seal epoxy 

primer, and topcoated with Centari 
enamel. You’ll want to add more 

flattener for a factory-looking semi-
gloss finish.

19

Shift your focus to the 
carrier – secure it in 

a vise, remove the 12 
9/16”-head ring gear 

bolts, and carefully tap 
around the ring gear 

with a brass drift to 
remove it.

20

The clutch preload spring 
pack needs to come out of 

the Posi carrier before it can 
be disassembled. Using the 

brass punch, drive the spring 
pack out about 1 inch.

March ‘07 - 7



26

We ordered a shim set from Byars to tighten our 
Posi diff. There’s a detailed process in the Chevy 

Overhaul manual, but we simply added shims 
to each clutch pack in equal 

increments until we could barely 
install new thrust washers 

behind the pinion gears. For 
reference, we started with 

0.027”/0.020” shims on the 
left and right clutch packs, 

respectively, and ended up with 
0.045”/0.040” shims.
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21

There should be enough room 
to grab the spring plates with a 
channel-lock and ‘walk’ them out 
of the carrier. Inspect the spring 
plates for cracking. If you’re drag 
racing heavily, now is a good time to 
upgrade to stiffer preload springs.

22

23

Rotate the side gears and remove 
the small pinions and thrust 
washers from the carrier. This takes 
a little patience – the pinions tend 
to get hung up on the machined 
surfaces inside the carrier.
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24

Then remove the clutch 
pack, shims, and the two 

‘ears’ that retain the clutches 
inside the carrier. Now 

you can remove the other 
side gear and its clutch 

mechanism from the carrier.

25

Here’s a trick to remove the carrier 
bearings. 1) cut off the cage and remove 

the rollers, 2) make a 45-degree cut on the  
bearing’s inner race using a cutoff wheel, 

3) tap the race off the carrier with a chisel. 
Byars suggests MIG welding a bead on the 

inner race instead  - the heat should expand 
it enough to make removal easy.

Byars told us the dark ring around each 
clutch disc meant these originals could 

be reused. If your discs are shiny across 
the entire surface, they’re wasted. 
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The last step in reassembling the carrier is 
installing the spring pack. Use a C-clamp and 
a couple of pieces of bar stock to compress 
the pack evenly, and carefully tap on the end 
of the pack with a soft-face hammer to wedge 
it between the side gears. When the pack is 
wedged far enough into the carrier, unscrew 
the clamp and finish tapping the pack into 
place. Make sure the diff pin installs without 
binding against the spring plates.

29

28

30

31 32

Installing the pinions and thrust 
washers with a thick shimmed 
clutch pack can be tricky. It’s easier 
to rotate the pinions into position 
by turning the carrier against a 
stationary axle – here’s what we did. 

The ring gear is a light press fit to the carrier, so you’ll 
need to line up the bolt holes before you tap the gear 
into place. Loosely bolt the ring gear to the carrier with 
six 3/8-24x1 ¼”-long bolts in alternating holes. These 

act as guide pins when you tap the ring gear into place with a soft-face hammer. When 
the gear is driven into place, remove these bolts and torque the gear into place using 
new ring gear bolts, lock washers, and red Loctite. These were all included in our Yukon 
Gear installation kit from Byars Performance.

Now press on the carrier 
bearings using a thin-wall ~1 
7/8” ID pipe. Be careful not 
to press against the bearing 
cage, which will almost 
certainly damage the rollers.

Press off your old pinion 
bearing using a splitter to 

support the bearing ID. 
Press the shaft through the 

bearing to remove. Don’t 
lose the shim between the 

bearing and pinion gear!
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Before the pinion can be 
installed, carefully drive in 

new pinion bearing cups with 
a punch and hammer. Tapping 

the cups evenly around the 
edge allows them to seat 

properly.

The installed depth of the pinion gear is 
controlled by a shim between the back face 
of the gear and the rear pinion bearing. 
The Yukon installation kit includes five 
pinion shims that can be stacked to create 
additional thickness. The 0.031” shim was 
factory-installed in our 12-bolt, and reusing 
the original shim is recommended as a 
starting point when you reassemble.

Press your factory-installed pinion shim, new 
pinion bearing, and pinion gear together using a 
pipe with 1 3/4” – 1 7/8” ID.

36

37

38

Assemble the pinion and bearings 
into the housing WITHOUT the crush 

sleeve. Be sure the bearings are lightly 
oiled. Remember, the yoke is a bit of a 
press fit, so you’ll have to support the 

pinion gear with one hand, and tap the 
yoke with the other hand. You want to 

expose enough threads so that you can 
install the pinion nut.

Tighten the pinion nut until you feel 
a slight drag on the bearings. You’ll 
have to continue tightening the nut 
until the running bearing preload is 

approximately 18-22 in-lb. Since few of 
us have a beam-style torque wrench 

that reads this low, a trick alternative is 
to measure the force it takes to rotate 

the yoke 12 inches away from the 
pinion axis. 2 pounds of force applied 
12 inches from the center is 24 in-lb.

Install the carrier and ring gear with shim packs that are approximately 
0.005” thinner than each of the original shims. This will get backlash in the 
ballpark and will eliminate some of the bearing preload, but you’ll probably 

still have to tap the last shim into place with a soft-face hammer. The 
Super Shims contain the thin, fragile adjustment shims in a robust two-

piece carrier that’s easy to handle and won’t distort or break from repeated 
installations. The Super Shims make this job much easier.

It’s a fish scale.
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Measure the backlash as shown in step 4 – a new gear 
should be around 0.008”, and we shot for 0.010” for our 
used gear. Transferring shim thickness from the driver’s 
side shim to the passenger side will increase backlash, 
and vice-versa. For every 0.010” of thickness transferred 
from one shim to the other, the backlash will change about 
0.007”. With the backlash correct, paint a few teeth with 
gear marking compound (included in the Yukon installation 
kit) and rotate the ring gear back and forth a few times so 
the marking compound is smeared through both flanks of 
the pinion gear teeth. With a Posi carrier, you can use an 
axle to turn the ring gear more easily, as shown here.

Since we had a used gear set, Byars told us to pay 
attention to the ‘coast’ side (right flank) of the gear 
teeth, not the ‘drive’ side (left flank) since the coast face 
doesn’t wear as quickly. We’re looking for a fairly even 
contact pattern across the width and height of the gear 
tooth. This pattern is biased deep on the root of the 
tooth, indicating that our stock 0.031” pinion shim puts 
the pinion too deep in the housing. 

41

Just for kicks, we replaced the 0.024” pinion 
shim with 0.020” and checked the pattern. 

Notice how the coast pattern is biased toward 
the ‘toe’ (inside diameter) of the gear – now 
the pinion is too shallow. The drive pattern 
looks deceivingly more spread out across 

the tooth, but we’re basing our accuracy on the coast side since we’re dealing with used 
gears. The 0.024” pinion shim was reinstalled; clearly that created a better gear pattern. 

Always remember to get the backlash right betore checking the pattern!

Now we’re getting somewhere. With 
the 0.024” pinion shim, the coast 

face is pretty even across the width 
and height of the tooth.

42

We replaced the 0.031” pinion 
shim with 0.024”, reset backlash 

to 0.010”, and rechecked the 
pattern. The tapered pattern on 

the drive face is characteristic of 
a well-worn gear set – it would be 

much more even across the  tooth 
height on a new gear set.
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You’ll have to really ‘stand’ on the pinion nut to crush the 
sleeve – it takes around 250-300 lb-ft to do it. A heavy-duty 
1/2”’-drive impact wrench might work, but we have never 
tried it - our air tools crap out at 100 lb-ft. Check the preload 
frequently and stop tightening when you reach 20-25 lb-in.

45
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Before you can install the pinion 
‘for good’, pack the outer pinion 
bearing with some chassis 
grease, set it in place, and 
tap  the pinion seal into place 
until it’s about 1/16” from being 
flush against the surface. Apply 
a thin coat of Permatex to the 
seal bore before you drive the 
seal into place.

44Slip the crush sleeve over the 
pinion assembly and lightly wipe 

the splines with Permatex to 
prevent oil from weeping past 

them (too much sealant can clog 
the pinion bearing). Position the 
pinion and crush sleeve into the 
housing and install the yoke. Be 

sure to use a new pinion nut and 
apply red Loctite to the threads 

before putting it together.
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Reinstall the carrier and add the 0.005” of shim thickness to each 
side to get the proper bearing preload – enough that you can’t pull 
the carrier out of the housing by hand. Install a new set of axle 
bearings by using an old axle bearing to drive them into place. Top 
‘em off with a new pair of axle seals.

For the cost of axle bearings and seals, it’s worth it 
to replace them. Many chain auto parts stores rent 
these slide hammer kits for free - a couple of good 
hits and the old bearings come right out.

46

48

While you’re at it, replace the often neglected wheel studs with new. 
Dorman 610-186 are a little longer than stock, and have the correct 
knurl for a positive press fit. 

49

We installed new 3/8-24 (fine thread) bolts and locking nuts between 
the backing plates and axle housing. Add a drop of red Loctite to the 
threads before torquing to 35 lb-ft for an additional safety measure - 

you don’t want these loosening up. Be aware that the backing plates 
are unique from the left to right side - the hole for the emergency 

brake cable should be facing forward.
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If you’re the resto type, details like the original white-
cap vent and plastic Positraction warning tag are 

cool finishing touches to your 12-bolt build. Although 
our housing was in rough shape, the Camaro’s low 
mileage meant that we found a lot of these ‘detail’ 

parts intact and in good shape. Apparently one of  the 
Posi warning tags just sold for over $50 on eBay. 

Remember when an entire Camaro 12-bolt was $350?

51
It’ll take 2 quarts and change to fill, and remember the 
Posi additive. The author prefers the blue-oval brand. 
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Time: 2 weekends (slowly but surely)
Price: varies by vendor (see below)

-Click on description for website link-
Description Vendor Part Number Price*

Gear Install Kit Byars Perf. - $95.00

Axle Bearing Kit Byars Perf. - $20.00

Posi Shims Byars Perf. - $30.00

Spring Perch (pr) Ground Up DSP-500 $69.95
Wheel Studs Murray’s Auto 610-186 $13.00
Oxide Blasting SS Stripping N/A $80.00

Repair Axle Housing Ring and Pinion Service N/A $210.00

Hydraulic Press Harbor Freight 32879 $239.99

Punch Kit Harbor Freight 4885-3VGA $8.99

Bearing Splitter McMaster-Carr 6342K2 $59.53
*All prices are quoted as of February 22, 2007. 

Click on links for latest information.
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McMaster-Carr

Santa Fe Springs, CA

562/692-5911

www.mcmaster.com

Murray’s Auto

Waterford, MI

248/666-8162

www.partsamerica.com

S&S Stripping

Sterling Heights, MI

586/268-5799

www.ssstripping.com

Byars Performance

Central City, KY

270/543-4553

www.lubedealer.com/biggearhead

Ground Up

Meriden, CT

866/358-2277

www.ss396.com

Harbor Freight

Pontiac, MI

805/388-3000

www.harborfreight.com

-WHO TO CALL-
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