REAR END FROM S-10

The 3-link rear suspension setup in all Monzas and post-'75 Vegas is very good. It is similar to the H-Body configuration and the Third and Fourth Generation F-Body designs. The Camaro/Firebird setup from 1982 on was designed around the H-Body configuration. With that said, you can't find a much better setup for all-around performance than the stock configuration offered by the ’75 and later H-Bodies. 

Be aware not all ’75 and later H-body rear-ends are the 7.5” diameter type.  From 1976-1977, the Vega used either a 6.5” or a 7.5” rear end.  From 1978 on, all H-bodies were 7.5” diameter.  See the http://h-body.org/ FAQ website for details on where to find rear axle codes and matching ring gear diameters. 

If you are putting out more horsepower than stock, it is probably a good idea to update the rear end in your H-Body. The stock 6.5" rear end in a Vega is a bomb waiting to go off. While the 7.5" found in Monzas and others is better, it probably won't hold up very well over 300 hp. 
You can use the rear end out of an S-10 Truck. Try to find a 4-cyl truck since they usually have a 4.11 gear and sometimes a posi unit. The S-10 rear will hold up pretty well until you start making mega-power. You will have to weld all the brackets from the Vega rear to the S-10 rear. Because the S-10 rear is actually 1" narrower than the Vega rear, you can work with backspacing to get a 9-10" tire in the fender without tubs! You also get the five-lug pattern with the S-10 rear.

It is possible to use just the axles, ring, and pinion from an S-10 rear end with some changes to different bearings. Instead of using the whole rear end from an S-10, you can also just use the axles from an early '80's 2wd S-10 You can only use 2-wheel drive Chevy S-10 and Blazer axles for a 5-lug upgrade. The axles are the same spline (26 spline) and are only 1/16" shorter than the stock Vega axles. This makes a 5-bolt swap easy. Grab the larger drums and backing plates from the S-10 as well. Besides being larger, they are often finned (better cooling) and some of them are aluminum (lighter). This swap will only work with '76 and up 7.5" rear ends. 

In some cases the shorter axles result in the rear brake drums (also 5-lug) rubbing against the rear backing plates (dust covers) around the edge where the drum meets the back cover.   The backing plates may have to have about 1/16" shaved of the lip facing the drum to prevent rubbing.   Mine do not rub, but if you find that yours do just remove 1/16th inch from the edge of the backplates.   To do this, I would suggest scribing the backplates 1/16th inch in and using a handheld grinder, remove the excess metal.   Then smooth the edge with either a file or sandpaper.   NOTE:   1975 and earlier vehicles have 9" diameter by 1" wide brakes and therefore a smaller backing plate.   Later model (1976 to 1980) backing plates will be required for this modification.   
The 7.5" Chevy S-10 gears will fit the H-Body case, but the main problem is that, in the differential case, the hole for the pinion bearing is smaller in the H-body differential than in other GM 10-bolt differentials. You can either get a machine shop to enlarge this hole or use a special pinion bearing and race. 

You’ll need; S-10 gears, S-10 posi unit (if it’s posi), and S-10 axles (2 wheel drive only!) S-10 rear end yoke, S-10 drums (if you use the S-10 axles).  If you reuse the Vega axles, check if the carrier of the S-10 is a 26-spline unit.  The S-10 pinion gear requires Timken bearing #16143, Timken bearing race #16283, and National seal #8610, S-10 pinion yoke, and "Combination" U-joint (Dana #5-3022X).  As with most all gear sets a specific gear carrier is required for a specific range of gear sizes, so the carrier must be the correct series for the gear set that you want.   In other words, you need to know what series the carrier is or what gears were installed on it from the factory.   A 2-series carrier fits 3.08 and numerically lower gears (3.08, 2.93, 2.73, 2.56, and 2.29), while a 3-series carrier fits 3.23 and numerically higher gears (3.23, 3.42, 3.73, and 4.10).   The exception to this is if you purchase custom gears specifically made to fit your specific carrier (i.e. you can buy 3.23, 3.42, 3.73, 4.10, and 4.56 gears to fit the 2-series carrier).   If you are at all performance minded, you will probably want to have a positraction unit in your H-Body. Stock posi rear ends for these cars are actually quite abundant, but can sometimes be pricey. You can upgrade to a new or different posi carrier by getting a 26-spline carrier of the right series for your gears Auburn also makes an aftermarket posi unit for the 7.5" rear end as well. Also, the Camaro and S-10 7.5" posi unit will fit the 7.5" H-Body rear housing. I have had a posi carrier from a Camaro 7.5 rear installed in my H-Body rear since 1988 and it works fine.

So, the list is: 

· Enlarge pinion hole in differential and use S-10 bearing, race, and seal 
-OR- 
Use these non-factory parts: 
Timkin bearing #16143, 
Timkin bearing race #16283, and 
National seal #8610. 

· 7.5" gear set with pinion 

· New carrier if the new gears won't fit your current carrier (see 3.10) 

· S-10 rear end yoke 

· "Combination" U-joint (Dana #5-3022X) to mate the S-10 yoke with your stock driveshaft 

NOTE: Installing new gears requires setting the proper pinion depth and carrier position. Doing this wrong will destroy your gears. Even the most die-hard shade tree mechanics leave this to a professional. If you want to try it anyway, this is the basic procedure and tips from Robert (twelve_second_vega): "When you pull the carrier, mark the shims on the side of each bearing. They are cast iron and must be handled with care. Put a new crush sleeve on the pinion and install it in your 7.5" housing. Set the preload (about 10 inch pounds with used bearings) and set the carrier in place. Gently tap the shims you took out into place with a PLASTIC hammer and torque the caps. Only once did a gearset need to be reset.  99% of the time, you can just throw them in and go.  If the backlash is off (.005" - .008" with used gears) you will need different shims.  Subtract the amount you need (in backlash reduction) from the right shim to move the ring gear deeper into the pinion.  BE SURE to add this SAME AMOUNT to the opposite shim.  You MUST maintain the preload on the side bearings.  When properly set-up, you will have to pry the carrier out of the housing and putting shims back in should not be easy either." 

Ring/Pinion Swap Specs
(Turn the S-10/F-body pinion down .060")

H-body pinion O.D. (rear bearing): 1.3755”
(front bearing): 1.1875”

S-10 pinion O.D. (rear bearing): 1.975”
(front bearing): 1.1875”

Cover gasket: Victor #P2782 (NAPA) or Fel-Pro #55072

Bearings (axle): JM14070 (?); Torrington DB67309; NAPA R1563-TAV 
Seals (axle): NAPA #13992

Bearings: (pinion, front, H-body & S-10): NDH #M86649A; John Deere AR94761

(pinion, rear, H-body): Timken #HM88649A
(pinion, rear, S-10, stock): Timken #HM89249
Races: (pinion, front, Buick & S-10): HDH #M86610CJ
(pinion, rear, H-body): Timken #HM88610A
(pinion, rear, S-10, stock): Timken #HM89210

Seal (pinion): National #8610
Differential carrier bearings: Timken #LM501349
Differential races: Timken #LM501314 

How to build a better 10-bolt


I have always had a problem with the rear axle that came with my Trans Am: Known as RPO Code GT4, my original axle assembly came equipped with ten-inch rear rotors, coupled to 26-spline axles that were splined to an Eaton Guv-lock differential with a 7.5-inch 3.73:1 gearset. Now I imagine that this was an acceptable performance piece when the car was new, but with only 39,000 miles on the car, the clutches had already worn out. This becomes a problem with the Eaton unit, as the system will free-wheel like an open differential then lock solid with a bang. I lived with this malfunctioning differential for 90,000 miles! Since I was going to race this year, the LAST thing I wanted to happen was an unexpected lockup of the differential.  It upsets the whole suspension and will quickly send you into a spin. It usually happens in conjunction with a hard upshift. Another problem with the GT4 is the original RPO J65 rear disk brakes: They have a faulty spring inside the piston that causes them to retract from the brake rotor. This results in excessive pedal travel, and no emergency brakes. Mine were corrected with a set of revised pistons from GM, but when I broke off a bleeder screw in the left caliper, I knew it was time to update. 

My goal is to design a rear axle assembly that will hold up to about 400 horsepower. I looked at buying a 12-bolt, but parts are too expensive and hard to find. I looked at getting a Dana 44, but they were non-existent. A Ford 9-inch has alignment problems, and is easily $1500 for an entry-level assembly. What I settled on is the only solution that costs under a thousand dollars: A 10-bolt that uses the Gleason/Torsen heavy-duty Torsen differential, and aftermarket axles.

	10-bolt Performance
The Torsen heavy-duty differential is a unit that is currently being sold in the 1999 Pontiac SLP Firehawk. The LS-1 based Firehawk outputs about 345 rear-wheel horsepower, and offers a warranty to boot. Therefore, a goal for a 400-horsepower capable 10-bolt seems attainable with this differential. Research indicated that the Torsen is a direct bolt in to any 3-series 10-bolt carrier. Thus, the Torsen should be able to fit in my 1984 GT4 axle housing. Unfortunately, the GT4, being a pre-1989 axle, uses 26 spline axles whereas the Torsen employs 28-spline axles. Therefore, a new set of axles is in order. For these axles, I called Greg Moser of Moser Engineering. Moser Engineering can cut a set of 28-spline axles for the third-generation F-car or an H-body which are much more capable of handling the high-torque demands of a performance application. Thus, the Moser axles were chosen in favor of stock 28-spline axles from a junkyard. There have been reports of broken OEM axles squirting out onto the racetrack and I want to avoid this possibility.

REAR DISK BRAKES

'98 and newer Camaro and Blazer share the new brakes with aluminum calipers and separate drum style parking brake.  The rear caliper pistons are 1.900-inch diameter (38 mm).  When you connect the brake lines to the rear calipers, make sure you use some short flex hose because the caliper moves relative to the axle.  The best method is to use hard lines from the brake hose T to each end of the axle and weld a small bracket to hold the line.  Then use about 6 inches of flex line to the caliper.  This flex line will have a banjo fitting on the end and attach right to the caliper with a hollow bolt.
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	AAM Oil-cooling Differential Cover
This cover has a patented oil cooler cast inside it. I saw a lexan version of this cover in action at the 1997 SAE International congress--- Very snazzy. It catches gear oil as it is flung off the ring gear, and channels it through passages in the differential cover to the holes on either side of the differential case: These holes, normally used for case spreading, open up into the axle tubes on the other side of the differential bearings. The oil is dumped into the axle tubes, where it flows both to the load bearing at the wheels, and back into the differential case. Thus, your axle tubes become a method with which excess heat is drawn out of the oil. The AAM cover is also nearly half an inch thick at the mounting flanges, which should greatly increase the rigidity of the axle assembly. This should further increase reliability of the gearing.
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One note: Mike Galda has just informed me that SLP is now shipping a template that shows some grinding operations that you need to perform before installing the differential. You need to grind a drain-back path for the oil. 


The Torsen heavy-duty differential was purchased through SLP-Performance on their Internet specials page. SLP offers two different differentials: An OEM take-off version, and the heavy-duty version that they installed in the 1999 Firehawk. The OEM is a real bargain, being virtually brand new, and already sporting bearings. Bearings cost $25 or more per pair anyway, so this is a good deal. The heavy-duty version is brand new, without bearings, but comes with a cast aluminum differential cover from American Axle and Machining (AAM).  The Torsen differentials are designed for use in a 3-series carrier. 

I had a conversation with Richmond engineers a few months ago on the reliability of their 7.5" ring & pinion.  I wanted to know if it could hold up to 400 horsepower and they said that 400 horsepower was "pushing it", but that a stud girdle would help greatly in preserving gear life. Richmond claims that the biggest flaw with the 10-bolt design is the flexibility of the case. When under heavy load, the pinion walks up the ring gear face, and forces the case apart. This totally throws off the gear alignment, which causes premature gear failure. The key, according to Richmond, is to maintain alignment by increasing case rigidity. They claim that a stud girdle, like the one offered by Summit Racing equipment, or the TA Performance piece offered by Fast Toys, will "essentially double" the gear life of a differential used under high load conditions. A stud girdle is a very stiff cast aluminum differential cover, with studs that extend to the load bearing caps. It ties the rear of the case to the bearing cap surface, greatly increasing rigidity. 

In any event, Richmond said that the useful power range of a 10-bolt stops at 400 horsepower. Further conversations with Steve Spohn along with Phillip Reddy concur with this assessment. They have both experienced failures when power increased above 350 HP, especially under launch with a modified suspension and drag racing slicks.

 Troy (QuikGTA@hotmail.com) runs a 1992 Trans Am GTA, and is using Richmond 3.42 gears, National Drivetrain 28-spline axles, and a Summit rear girdle, along with the heavy-duty Torsen differential. He has these suggestions on further increasing the strength of the 10-bolt:

· Use Redline Synthetic shockproof geal oil. 

· Weld the axle tubes all the way around, where they go into the housing to increase strength of the housing. The factory only used 2 spot welds here. 

· Use a Zytanium cross pin. It is available in the Year One Next Generation catalog for $28. 

· Use a solid bearing spacer instead of a crush sleeve. It costs about $20 from Ratech engineering 

Related links: 

Moser Engineering: Custom Axles 
http://www.partsgm.com/ 
http://www.auburngear.com/ 
http://www.slpeng.com/ 
http://www.spohn.net/index.html 
http://www.richmondgear.com/home.html 
http://www.summitracing.com/ 
_1070927980.doc
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