
WHEEL BEARING
From: Doug Donsbach dld@nssolutions.com 

Subject: Re: wheel bearing

To: angel1@oaktree.net 

>How hard is it to change a wheel bearing?  What tools do I need?

‑‑‑‑‑‑‑‑‑‑

Not hard. You will need new inner and outer bearings and races and a new seal. The only unexpected tools you will need a sharp chisel to tap the bearing cap off and a brass drift to tap the old races out and the new ones in.

Procedure is like this:

Use the sharp chisel and a hammer to tap around the outside of the bearing cap. Angle the chisel toward the rotor and work slowly and you won't scar anything.

Remove caliper and hang from wire attached to strut.

Remove two phillips screws and pull the rotor off.

Loosen hex in clamp nut and remove nut. Remove outer bearing and washer.

Pull hub off spindle.

Remove seal from back of hub. Can be tapped out from the front of the hub with the brass drift. Remove inner bearing from hub.

Clean grease from hub.

Put hub in an pre‑heated 250 degree F oven for 30 minutes. You can certainly do this job without heating the hub for removal or installation of the races but I've tried both ways and heating it makes the job go faster.

Wearing gloves, use the brass drift and a hammer to work around the back of each race to tap the race out. Work slowly and don't scrape the inside of the hub with the drift. If you use something harder than brass you will gouge the hub and make a big mess of the whole job. 

Clean the hub where the races were. Use a little brake cleaner on a rag to keep from cooling the hub down.  A little wipe of WD40 around the inside of the hub will help the new races go in more easily.

Tap in the new races using the brass drift and a hammer.  Work slowly around the circumference to avoid cocking the race in the hub.  After it gets in a little it will go fast.  Again, try not to abuse the inside of the hub with the drift.

Lube bearings, races and spindle per the Haynes book and install the inner bearing.

Tap the seal in with a block of wood to seat it flush with the back of the hub.

Reinstall the hub on the spindle. Insert outer bearing, washer and finger tighten the clamp nut.

Reinstall rotor, tighten to torque spec'ed in Haynes.

Adjust bearing nut for tightness per the Haynes book. Resist the temptation to over‑tighten the bearing nut. The thing gets tighter when it heats up.

Tap bearing cap on. Don't dent it.

Reinstall caliper, tighten to torque spec'ed in Haynes.  Test Drive.         Doug

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: DC Kincaid angel1@oaktree.net 

Subject: wheel bearings

>How hard is it to change a wheel bearing?  What tools do I need?  Dana

‑‑‑‑‑‑‑‑‑‑

Just did my wheel bearings on my 87 924S.  After getting it in the air and wheels off, pull (19mm I think) and hang the calipers.  Gently tap the bearing caps off with a flat headed punch (I also had the speedo cable w/clip on driver's side). The bearings are held on by a clamp with a allen head bolt. Loosen the bolt and you can then unscrew the clamp.  Gently pull on the hub until the flat washer and outer bearing are almost to the end of the threads then push the hub back in so that you don't drop them on the ground.  Pull the flat washer and bearing out and

then pull the hub off. 

Remove the grease seal (don't even think about using the old ones unless recently replaced) and pull out the inner bearing.

Now for the slow and careful part.  First, clean all the old grease off so that you can see what you are doing.  Set the hub on a nice solid piece of wood and gently tap the races out using a flat headed punch (the outer race from the back and the inner from the front) going around in 90 degree increments.  Save the old races.  Clean again.  Put the new race in its place, and using the old one on top (takes the beating off the new race) gently tap or press until it is seated  (a dentist's mirror helps).  You may have to tap the old race back out.  Also, be

careful when doing the inner race so that you do not push the wheel studs out! (experience)  Pack the bearings in grease.  I used a tool that distributes the grease uniformly throughout the bearing, but I am sure that it can be done by hand making sure that the bearing is spun gently so that the grease is thoroughly

worked into the bearing.  Insert the greased inner bearing and tap in the new grease seal.  Gently slip the hub on the spindle (you don't want to ding the grease seal) and put the greased outer bearing and flat washer back on and tighten the clamp.

Now for the tricky part!  The manual talks about tightening the bearing so that the flat washer can be "deflected" with a screwdriver (But not "pried" from the edge) so that the bearing is neither too tight or loose.  This is one of those situations where it is impossible for me to understand until I have my hands on it!  When I realized that the washer was a very loose fit on the spindle, I understood what they meant.  I started by tightening the clamp fairly tight with a pair of channelocks and then gradually backing off until I could reach into the hub with a flat bladed screwdriver and move the washer (front to back or up and down) without using the shaft of the screwdriver wedged against the side of the hub.  I had them checked by a friend who is a very old time mechanic and he pronounced them "perfect."  Tighten the allen head bolt, replace the calipers (I assume you checked the pads and rotors while you could) and wheels.

A few days later, I pulled the wheels and checked the bearings.  One side was loose!  I retightened it using the method described above (nice part was that I didn't need to pull the caliper).  When I asked my friend the mechanic what happened, he told me that I probably had not seated the race(s) all the way, and the nature of a tapered roller bearing is such that they finally seated themselves.  Apparently he was right because after a couple of hundred miles they are just right and the car tracks absolutely "true" at 100mph.

Carl Koehne, koehne@bellatlantic.net.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

To: Gary seby@neca.com 

From: George Beuselinck georgeb@mhv.net 

Subject: Re: wheel bearings

On the 944 cars with aluminum trailing arms, you need a press to remove the bearing. Usually have to remove the trailing arm from the car to perform the job...






George Beuselinck, 944 Ecology

---------------------------------------------------------------------------------

From: Jolie jolieporsche@usa.net 

Subject: HOW TO TIGHTEN FRONT THE WHEEL AXLE NUT

1. Release the drag from the brakes on the wheel disc, by slightly spreading the brake pads with pliers.

2. Tighten the hub nut while letting the brake disc spin freely.

3. The inside washer (You do have a washer right?) will move JUST LIKE A FEELER GAUGE under the nut when its just tight enough.

4. The wheel disc will STILL spin freely, with NO play.

5. That's how you tighten the axle nuts. 

Thanks to Tom, Advanced Automotive, New Windsor, NY !

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Doug Donsbach dld@nssolutions.com 

Subject: Re: wheel bearing seals

To: enyman@purdue.edu  (Eric A. Nyman)

>I'm repacking my front wheel bearings ('86 944) and I'm having trouble getting >the inner bearing seal off. The Haynes manual says to pry it out with a >screwdriver, but mine won't budge.

---------- 

Prop the rear of the hub up off the bench and tap it out from the front.  Use something soft to keep from scaring the inside of the hub. A length of wood dowel will do nicely.









Doug

----------

Take a socket (I think I used a 27mm ‑ but find one that *just* fits through the ID of the inner wheel bearing and outer bearing's race) with a 3" extension and tap it out from the other side.  Once out, though, you should replace it with a new one....









John Dunkle

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Doug Donsbach dld@nssolutions.com 

Subject: Re: Wheel bearing replacemnent (How difficult?)

To: bbechtold@smartcamber.com  (Bill Bechtold)

>I am looking at replacing the front wheel bearings in an '86 951, is there >anything to look out for when doing this job?  Are any special tools needed? >Hints?

----------

You will want to make a decision about either paying someone to press out the old races and press in the new ones OR you can pound them out yourself.

If you do it yourself you will be well served if you find/buy a brass drift at least 3/8" in diameter. Remove the rotor from the hub, clean the grease off, wrap it up in aluminum foil and bake it in the oven at 250F for about 30 minutes. Take the hub out of the oven and use the brass drift to work around the circumference of the race from the backside to gently tap it out. Wiping a little WD40 on the inside of the hub will help it slide out.  Clean the race seat in the hub and while the hub is still hot tap in the new race using the same technique (from the front of course). Again the WD40 will help the thing slide a little better. Go slow at first to prevent the race from cocking in the hub.

This can be done cold but in my experience the expansion of the hub from the heating makes the job go much faster.

The brass drift is essential to keep from ripping a gouge in the hub, but be mindful of the potential. Also a hardened steel punch or drift has the potential to chip the race.  It is a quick job (even for me).



Doug

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

To: mtcarrera@mcn.net 

From: CG Weinert weinec@rpi.edu 

Subject: Rear Wheel Bearing Removal Tool

If the front wheel-bearing tool for VW's will work, and as yet I cannot see why it wouldn't, try Assenmacher specialty tools, they sell all of that cool stuff. If you have trouble finding a listing, let me know.

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: WYNNCLAIMS@aol.com 

Subject: Rear wheel bearing tool

>>Not too long ago one of our list members posted a message about inventing a tool that would press out 944/928 rear wheel bearings without removal of the trailing arm.<<

-----------

The tool your referring to is made by Baum tools, costs over $300, and works excellent.  Unless you have access to a machine shop and know a little about heat treating metals, your prospects of making a similar tool that will hold up are slim. 

---------------------------------------------------------------------------------

From: Kevin Gross kgross@connact.com 

Subject: re: Rear Wheel Bearing Removal Tool

I have a tool that does the job.  It's the bearing race puller more typically used for transmission bearings, and is made up of a Stahlwille 11061‑2 counter stay (AKA spindle), plus a Kukko 21/7 puller  (45 ‑ 58 mm).  Or apparently you can use a Kukko 22/2 spindle, says right here.  Available from Baum or AST.

This is small enough that it fits in the travel kit, for trackside use.  It's not ideal only in that the spindle feet mar the rather narrow lip on the aluminum hub when pulling.  And I think I was out of pocket close to $300 for the puller and spindle, ouch.  (I've since bought other, smaller pullers, actually pretty useful for blind pulling some bearings.)  Anyway, beats going home on a flatbed.  I've seen other tools that are supposed to be good for rear wheel bearings, mostly targeted at Mercedes and Audi.  They seem aimed more toward install than removal, tho.

The travel kit also includes a plumber's propane torch.  You absolutely have to heat the hub quite a bit to make things work on removal.  On install, I've found that with a room‑temp new bearing, it doesn't take too much heat to get zero interference on install.







Kevin

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

From: Anders Svensson anders.‑.eivor.svensson@swipnet.se 

To: Paul Todd ptodd@signalpharm.com 

Subject: Re: Front wheel bearings

It's easy to check the bearing play.

If the play is in the vertical plane: 

McPherson strut bushings may be worn, 

Bearing in top of strut worn, 

or the lower ball joint worn.

Any combinations possible, of course

If the play is in the horizontal plane:

Steering ball‑joint (knuckle) (on any side, 4 of them) 

Steering rack loose or too much play

Front (renewable) A‑arm bushing worn

or aft bushing (not 'at‑home' renewable) worn

or any combination of above

---------------------------------------------------------------------------------

From: "Ezra D. Hall" ehall@btv.ibm.com , 5/27/97

To: wildw5@flinet.com 

Subject: RE: wheel bearings ‑ 1987 944S

I replaced the wheel bearings on my '86 NA 944, and used the following procedure. I use a carpenter hammer to remove the hub cover, pry it off as you work your way around the cover. Once you have the hub removed, you can do the following:

1) Cut a 6" section of ~1" steel pipe. (I used a section of steel pipe from one of those cheap barbell sets) Cut a notch in the end of the pipe (see crude ASCII drawing below). The notch will help keep the pipe seated on the race while you knock it out.  You want the notch to be deep enough to sit on the race, but shallow enough so the pipe doesn't touch the sides of the hub, you don't want to damage the hub.

    -----------------

    ||             ||

    ||   Pipe      ||

    ||             ||

    ||             ||

    ||             ||  

    ||             || 

    ||             ||

    -----------------

2) Heat Hubs to 150Deg. C (~300 Deg. F) in Kitchen oven

3) Remove hot hub #1 from the oven with leather gloves. Place the hub on a concrete floor, drive the old races out with your steel pipe and hammer.  Be careful not to scratch or otherwise ding the hub. If you place a piece of wood or other soft material between the hub and concrete floor, you will dampen the force of your hammer blows, making the job more difficult.  You could try a piece of aluminum.

4) Place hub #1 back into your oven.

5) Repeat 3 & 4 on hub #2.

6) Trim the ends of the steel pipe to remove damage from removal process.

7) Remove hub #1 from oven, clean, lubricate with tapping

   fluid, carefully drive new races in.

8) Repeat 7 on Hub #2

All in all, this took me less than an hour, including removal and installation. I would highly suggest heating these hubs.  Driving the races off the first hub took about 5 minutes, and a bit of force.  By the time I got to the second hub, it was at a higher temp than the first, and took about 45 seconds!  Heating makes a big difference in the amount of force needed. This is an interference design that relies on the different thermal coefficients of the hub and races.

---------------------------------------------------------------------------------

From: Kevin Gross kgross@connact.com , 5/27/97

To: "'THE GOMBERG FAMILY'" wildw5@flinet.com ,

Subject: RE: wheel bearings ‑ 1987 944S

The dust cap should be pried off in one of two ways.  The first is to work around its circumference with a pry bar, working it up a little at time.  The other way is to position two pry bars 180 degrees out and pop it straight out.

With regard to removing races, warming the hub is certainly not a bad idea.  I generally use a propane torch for this sort of thing, handy and effective.  Buy a good set of brass drifts (Snap On makes a nice kit of three), and use them to work the races out.  Tap at 180 degrees off, or 90 degree offsets, to work each race evenly out.  Slow and steady wins the race ‑ er, sorry about the pun.  You can do this cold, you don't absolutely need to warm the hub.

It is important that your deburr the hub of any little gouges you give it when removing the races.  A small, moon‑shaped file is the trick here.

---------------------------------------------------------------------------------

Subject: rear wheel bearings, 6/7/98

From: Rude944@aol.com   Seth

Doing rear wheel bearings is easy provided you have the right tools and plenty of beer. First remove the wheels and spacers. Then the cotter pin (welcome back.... sorry couldn't resist) the axle nut is holding 325 lb feet on the steel suspension so you will need a big prybar and a 36 mm socket with a BIG 1/2 inch breaker bar an possibly a cheater bar. next  Remove the CV joint from the back and support it with tie‑wraps or string. then I use a BIG hammer and a piece of 2by4 to knock the stub axle out. after the stub axle is out pull the outer bearing , spacer(s) and seal .Next comes the inner bearing. Here is the bitch without large snap ring pliers. The snap ring can be a bear if your pliers are not of the right size tips. Find some with the many tips for universal applications. they may be a 9 but I am not sure anymore. Anyway remove the snap ring. and use a punch to remove the bearing, but DO NOT SCORE THE INNER WALL. If you do your bearing problems will take flight into the realm of infinite financial capacity. Get out all the old grease (I use the Castrol shit) and repack your new bearings (only use skf or fag bearings, OEM is the best here. Oem bearings are heavier , run closer tolerances and are quite better then cheap Pepboys Crap that you will replace in a few months down the road.... Trust me, once I had to save a buck and wound up spending twice as much. Also be sure to replace all the spacers and seals (maybe even the stub axle if it is scored), as they are also wear items. Replace everything!!!! Then when all done put a new castellated nut on the axle and torque to 325!!!! I cannot stress this enough! 325 is necessary to seat the bearing and stub axle. 325 or else do it again in 6 months!!!  I am sorry I sound like a bearing Facist dictator but I have been through this on my car and my buddies car and have seen this get way out of hand. Good luck and torque till you drop!!!

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑----------------

Subject: RE: Wheel Bearing Puller, 5/6/99L

From: "George Beuselinck" gb944@mindspring.com 

Some judiciously applied heat (to the hub), a brass drift tool, and a couple of gentle smacks with a 3-pound hammer (to the drift) and they come out without damage to the hub.

To install new races into the hub, heat the hub in a toaster oven or over a hot plate until the hole expands to accommodate the new race.

Subject: Rear Wheel Bearing Replacement Part 1, 9/21/99L

From: "Ken" daly@nortel.ca 

Wheel bearing experience Part 1

On the way to work yesterday, I hear kind of a knock sound come from the Rear, then at certain speeds it would re-appear.  I summarized that the bearings which I was hoping to do soon (hoping just to add to the winter To-Fix list) were shot.

Local Import shop Inner $31, Outer $34, retaining clips, seal $12 (seal was this much since I purchased a wheel kit for a VW beetle to get it) $180 for both sides with taxes. (all prices Canadian, Vertex would be $138 plus shipping and tax ~$165 CDN)

New tools:

36mm socket for axle nut ($36)

Triple square set from Lysle (set of 4, $21)

Parts in hand here is the adventure:

1. Crack wheels nuts, block front, jack and put on the stands, remove wheels

2. Remove brake calipers, separate brake lines from holders, set down, I wrapped mine in plastic to avoid grease.

3. Remove rotors: Back off emergency brakes (straight screwdriver in to viewing hole. adjuster is at the top, rotate to back-off)

3b. Remove rotor retaining screw if you still have'em

3c. Remove rotor, persuasion with a small 2x4 and torch was necessary on one side!

4. Remove axle nut retaining clip (ouch...watch those knuckles on the studs)

5. I then proceeded to remove the CV joints on both sides, since I was going to clean and re-pack:

5a. I cleaned the cv bolts with degreaser, I use a Rubbermaid pan under to catch all the crap.

5b. Use something to stop the axle from turning (I used a 36" clamp bar, (for wood-working)) against the studs to the ground

5c. All of the cv bolts came out with out stripping or even a breaker bar, just a 12" socket wrench, just hammer in socket and turn

6. I moved to the CV since I could only get one axle nut off, the other I had soaking in liquid wrench and it still won't come off!

7. Removing stub axle, Haynes book says you should be able to remove the stud plate easily..Ha ..pull...bang...pull off it comes

7a. I don't have a puller so I used the 2x4 with a hammer to knock out the stub axle, the inner spacer comes out with it. On the muffler side, I had to raise the assembly up to remove the axle without interference from the muffler.

8. Removing the outer seal...if anyone says" just pry it off with a screwdriver" I'll freak...I just about tore it apart before I got it off with the claw of a hammer. I stopped here....the inner one is hard to get at with the muffler there.

So there I have it....4 hours work

Left to do:

Get a big breaker bar to remove axle bolt on the passenger side

remove all the bearing parts

clean everything, cv's included

grease and re-assemble

Subject: Replacement/Repack Procedure for 944 Front Wheel Bearings, 1/9/00 L

From: "Jeffrey C. LaCombe" lacomj@rpi.edu 

Replacing Front Wheel Bearings:

When I replaced the front bearings on my 1988 944 Turbo S it went pretty smoothly.  Here is an outline of the procedure I followed in case anyone is interested.  It is a composite of the Factory Manuals and the Hanyes manual.  Simply re-packing the bearings is a shorter procedure (worked into this as well). It is my understanding that this should apply to most 944s.  I am not a mechanic but I had access to a fairly well equipped shop, though I did not have any of the special factory tools that the Factory Manuals say should be used.  I estimated times for each step, though I work slow and spend a lot of time BSing with others  ;-)

Note:  This is only a report of what *I* did.  I can't promise that this will work for you, or even that it is the correct procedure.  You are your own best judge and are responsible for your own safety and vehicle.

Procedure:

1. Lift the front end onto jack stands and remove wheels. (10 mins)

2. Remove brake calipers.  I do this by first removing the wear sensor and unlatching the spring clip.  Then I compress the brake pistons using channel lock pliers (carefully, with a shop towel so as to not scratch anything).  With the pistons retracted some, I remove the brake pads.  Next I remove the calipers via the two bolts (Hanes says they may be different types of bolts on different models...I use a 10mm allen head socket).  Hang the calipers using wire or something.  Do not let them dangle from the wires or brake lines. (20 mins)

3. Remove the hub: Start by popping off the grease cap using a screwdriver etc. Next remove the split retaining nut from the axle spindle by first loosening the clamping screw (allen head) in the split nut.  Once unclamped, take off the retaining nut.  Remove the thrust washer and outer bearing race by pulling the hub/rotor out a little.  This will pull along the washer and bearing, making them easier to remove.  If you intend to keep the bearings, then be nice to them

(gentle and no dirt!)! Once you have dealt with the outer bearings, you can just take off the whole rotor/hub.  The inner bearings are fixed into place on the backside of the hub so you don’t have to worry about dropping anything.  Note that you may find it easier to manipulate things if you remove the brake rotor from the hub.  On my car, this is done by two phillips screws that are mixed in with the lug bolts on the face of rotor.  This will allow you to manipulate only the hub, which is much lighter than the hub + rotor.  (10 mins)

4. Remove inner bearings: You reach these by first removing the grease seal.  I removed it (and destroyed it) by prying it off with a large screwdriver.  Take care not to mess up your hub.  With the seal out, you can easily remove the inner bearing race.  (5 mins)

5. Even if you are only repacking the grease, you should clean out your bearings and other parts really good, making sure not to leave anything that could cause a rolling problem. Skip to 8 if you are just re-paking.  (5 mins)

6. Removing pressed-in portion of bearings from hub: If you are replacing the bearings, now is a good time to meditate.  I struggled with a press and did a lot of ineffective things that I will not bore you with.  I will instead focus on what I think works best.  You need to remove the remaining halves of the bearings from each hub (inner and outer).  What worked the best (i.e. 30 seconds) for me was an air-impact hammer, working the bearing out from the opposite end.  The press gave me problems since I was without correctly shaped press fittings (i.e. 1 hour).  I could NOT get the press to work on the outer bearings at all.  Note that I did not heat up the parts the way the factory manual recommends.  This would have helped, but hey...we use what we have.  The removal of the pressed parts took me a real long time, but had I tried the impact hammer sooner, it would have been 5 minutes total.  If you don't have an impact hammer, I recommend the heating.  The aluminum hub should expand more than the bearing, letting it come out easier in a press.  If all else fails, get the factory tools described in the factory manual. (30 mins? w/o air hammer)

7. Press in new bearing parts:  This also took me some time since I didn't really have properly fitting press pieces.  There is not much of a lip to press against, and you certainly don't want to mess up the bearing surface.  I managed by using an assortment of large sockets (3/4" type) as press fittings.  They were available to me and worked well.  Pressing back in is eased if you stick the bearing in a freezer for a while to get them to shrink prior to pressing into the hub. (15 mins w/o major problems).

8. Repacking: Be generous.  Pack wheel-bearing grease into the workings of the bearings until it oozes out the gaps.  Working it in on the wider end of the bearing using your palm works well.  Build up a generous "wall" of grease inside the hub just to the interior of the pressed bearing parts.  This will help keep grease near the bearings.  Put a thin layer of grease on the spindle as well. (10 mins)

9. Re-assemble:  Place the inner bearing race into the hub, and press in a new seal using a piece of wood and a hammer.  Grease up the outside of the bearing and the seal itself.  Place the hub (attach rotor if necessary) back on the axel/spindle.  With hub in position, you can place the outer bearing and thrust washer in place, grease it some, and secure it all on the spindle with the split nut. (5 mins)

10. Adjusting:  The tightness of the whole bearing assembly is gauged by the moveability of the thrust washer.  You should screw in the split nut until you can only just move the thrust washer with the tip of a screwdriver with finger pressure.  Do not use "leverage" to help in this judgment.  Once the nut is tightened so that the washer can barely be moved, tighten the allen screw on the split nut without rotating the nut itself.  This will lock it into place, maintaining the appropriate compression on the bearing assembly. (5 mins)

11. Finishing:  Put your grease caps back on, followed by replacing your brake calipers (reverse the process of removal), put wheels back on (etc.) and test it out. (20 mins).

Summary:

If I did this tomorrow, it would probably take about 2-1/2 hours of actual work (without the idle chitchat and confusion about what to do next).  In reality, I'd probably allow for 4-5 hours if you work like most non-professional mechanics I know.  Parts (4 bearings + 2 seals) cost me about $50 from Vertex.  Grease was from a local autoparts chain store (Mobil semi-synthetic) cost about $3.

Subject: Re: 18" rims 86 951, 2/6/00

From: Dan Nguyenphuc danno@smartlink.net 

>I believe I've read that the side loads on the wheel bearings are vastly >increased when you go too large on the rims... 17 inch is ok, but if you hurl >your car sideways with 18s on it, you have that much less tire flex and >therefore that much MORE side load on your wheel bearings, and I'm not sure 

Hmmm, I'm going to try to quantify this and it appears the LATERAL torque load on the bearings is a function of tire grip regardless of the wheel diameter. First, the sidewall flex only makes a difference on the initial turn-in before maximum-G is reached. At maximum-G, in steady-state cornering, the outside sidewall is under full tension and will transmit all loads pretty much the same regardless of its length (imagine pushing vs. pulling a rope). What the differing sidewall flex can affect, however, is the shape of the distorted contact patch, with the 17" ones being distorted less, thus giving a bit more grip (all else being equal).

Second, the tire compound makes a much bigger difference in cornering forces than wheel diameter. So a 16" BFG R1 cornering at 1.10g is going to give more of a sideways push at the contact patch than an 18" BFG CompT/A at 0.85g. This side load at the contact patch then will operate through identical moment arms of 12.44-inches (1.037ft) up to the hub. So lets compute this side load and the resultant torque at the bearings. Assuming we've got the following conditions:

 - a 3000lb car with

 - 50/50 weight distribution

 - cornering at 3-degree body lean and

 - picks up inside tires at 18-degrees

So the outside tires' load-percentage is equal to = 50+ 50*SIN(lean-angle *5), where 0-degree lean splits load 50/50 and 18-degree lean puts all load on outside tire (inside lifts). Ok, then at 3-degree lean we have the outside tires carrying 63% of the load. So for 16" BFG R1 tire and 18" BFG CompT/A tires we have the resultant torques at the hub:

 - 16" @ 1.10g = 979 lb-ft   (1500lb x 63% x 1.1 x 1.037ft)

 - 18" @ 0.85g = 833 lb-ft   (1500lb x 63% x 0.85 x 1.037ft)

So at maximum cornering, the mediocre 18" tire/wheel combo has 17.5% LESS torque on the bearings than cornering on sticky 16" tires. Or another way to put it is, equal cornering forces puts equal torque on wheel bearings regardless of wheel diameter.

I think Andy was right in that Porsche either didn't test or get TUV approval for 18" wheels, thus didn't recommend it. Does anyone have the text of the following technical bulletins so that we can find out the real reason behind not using 18" wheel?

     49305 APR 93  Installation of 18 Inch Wheels Not Approved By Porsche

     49305 MAR 93  18 Inch Wheels  Not Approved

Let's dispel all the myths and hypotheses around this issue before it becomes an urban legend that we all pass around and accept as the "truth". Now what I'll accept as more realistic, is that the VERTICAL loads on the bearings are increased with the shorter sidewalls on 18" wheels, but that's a topic for another thread...

Subject: Re: 18" rims  86 951, 2/7/00

From: Dan Nguyenphuc danno@smartlink.net 

<< Agreed, but you math guys always love to go to "steady state" mode to describe any mechanical action, and I don't believe for a second that tires and cornering is anything like steady state.  And if it ISN"T, then tire flex is occurring all the time through a corner, which means the lateral load which AVERAGES the lowest comes from the tire that flexes the most, which is >>

----------

First, I'd have to defend math and engineering.  It provides us a mechanism to turn our science-fiction dreams into reality. It's the only accurate and repeatable way we have to describe our physical universe. It allows us to quantify reality and verify whether our qualitative beliefs are accurate (remember flat-earth and how REAL that felt for them?). A modern-day example is the continual "speed kills" debate. This clearly illustrates where quantitative analysis using real numerical data shows that a qualitative assumption has erroneous logic. Ok back to the 18" wheels...

----------

<< That’s a given.  I had hoped that my lack of allusion to tire grip demonstrated that I was assuming equal tire grip in a given situation, but since that didn't come across, I will now state that I was assuming equal tire grip in a given situation. >>

>>Or another way to put it is, equal cornering forces puts equal torque on

>>wheel bearings regardless of wheel diameter.

<< again, a given, in "steady state" mode. >>

>>The VERTICAL loads on the bearings are increased with the shorter sidewalls

>>on 18" wheels, but that's a topic for another thread...

<< Actually, it supports my contention here Dan... because your calculation of vertical load would be based on tire flex, and the shorter the tire, the less flex and the more bumping, stopping and starting force is sent through the wheel to the bearings and spindle.  I contend that less tire flex does exactly the same thing in lateral loading, because there is NEVER a steady state, and the tire is flexing all the time, so the tire with the most flex delivers the least load to the bearing and spindle on AVERAGE.  The equivalent of steady state cornering in your vertical load analysis would be a PERFECTLY smooth road driven PERFECTLY straight at PERFECTLY steady speed.  Under those conditions, of course, the size of the wheel and tire wouldn't matter, would they?  Same force (weight of car) transmitted to the bearing/spindle in "steady state". >>

----------

Well, if the tires are flexing, then you're in a transition state (turn-in or chicanes) where maximum loading on the bearings isn't even occurring yet.  If you stop the flexing sooner (like with 18") wheels, you're just applying the same maximum load SOONER, not higher levels of it. The max force is based on the max-grip, and we're assuming equal grip here.

The average total tire load under dynamic conditions would be almost identical in comparing 16" vs. 18" tires/wheels with equal grip (more accurately, the area under the curve with integration) . That's because the area of difference is in the turn-in where sidewall flex is a concern. If you look at 3-6 second turns common on racetracks, the initial 0.2sec difference isn't going to add up to a whole lot. What the 18" combo lets you do is accelerate up to maximum grip quicker. So we have curves that look like this:
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An example here would be... imagine you got your finger caught in a door hinge somehow, and someone starts to close the door. If they pull on it with the same force, does it matter if they pull directly on the doorknob or pull on the knob with a slack rope? Eventually, the force cutting your finger off is going to be the same.

----------

<< I may not have been clear on this, but the equation for bearing wear (I'm not a math guy) would surely include TIME as a variable.  And the more the tire flexes in transition in a real world cornering situation, the LESS time the maximum cornering load is achieved, which means the bearings wear concomitantly less over equal periods of TIME than do the ones with taller wheels/shorter tires. >>

----------

This just sounds like maintenance to me. If you spend more time at maximum grip, putting your bearings under maximum duress, you'll have failures sooner. If you spend 3-hours a week at the track cornering at 1.0g, you'll have more wear than if you all you do is take granny to the corner store.  Fine, so we'll just have to change our bearings sooner if we track the car, with either 16" OR 18" wheels with equal grip. If we don't approach maximum-grip & loading, then we shouldn't have to worry about extra maintenance, again with 16" OR 18" wheels if time at load is the assumption.

One final real-world measurement. Talked to Bob at Schneider Autohaus about tracking 951s with 18" wheels. He's only seen a couple of possibly wheel-related failures at the POC track events, and most of them were ball-joints & spindles. NONE of them were using 18" wheels. Their shop also sees a lot of 944s come in with 18" wheels and he reports that they don't have any more problems with wheel bearings than stock cars. Actually, he said the worst problems he's seen were with 15" cookie-cutters, but probably because they had the most time and miles on the bearings.

----------

<< Obviously, a person can't be the fastest through a corner under this scenario, because that tire flex time steals milliseconds from the time spent at maximum cornering load, which is how to get through a turn the fastest.  That's why the taller wheels are USED... right?  Flexing tires are not great for corner times.  They ARE great for less average load on the bearings. >>

----------

Personally, I think this larger-wheel thing is some partly some sort of a fad. Makes those rice-burner gang-boy cars look more "cool" (or whatever image they're striving for). In all the +1, +2 upgrade comparisons I've seen, the improvements are minimal. Like you said, tire flex steals milliseconds, so removing several milliseconds per turn can add up to 10-15 milliseconds per lap, gee wow... There were some tests where max-grip and performance actually went down with +1/+2 upgrades (probably due to more unsprung weight from heavier wheels &tires). Anyway, they also compared different tire brands/compounds, and that made way, way, WAY more of a difference in grip and lap times.

Look at the fastest cars in the world (F1 & Indy), they're still using 15/16" wheels! I think I'm going to stick with my 16" wheels, the extra weight and lower ride-quality isn't worth it. Not to mention the cost of the tires...!!!

Subject: [racing] Re: rear wheel bearing replacement, 3/2/00

From: "Abe Anderson" abe911@pklindsay.com 

The job is fairly straightforward with the proper tools.

The options are to completely remove the rear assembly and use a press or purchase the tool to do it in the car. I purchased the tool and have lent it out many times to friends.

Automotion (Performance Products) sells a rear wheel bearing puller and installer (page 182 of catalogue 81)that you can use to replace the bearing in the car. I have this tool and friends have borrowed the tool to do their rear wheel bearings.

No ties to either of the above just a happy customer, Engine Builders Supply may also have the equivalent tool.

Subject: RE: rear Wheel bearing Installation, 3/17/00

From: "Christopher White" whitechristopher@earthlink.net 

Stephane Chabot [mailto:Schabot@bigriverzinc.com] 

Does anyone have a procedure to install a rear wheel bearing on an 88 944?  Looking at the new bearing, there is not much of a lip on the outside race to allow safely pushing on the bearing.  I was hoping that heating the arm and freezing the bearing would be enough to slip the bearing on.

----------

The factory manual specifies pressing it in place with lots of special tools. I am about to do the same job and I (after speaking to the guru - George B.) have elected to remove the trailing arms (not that big a deal) and take them down to the local Porsche specialist.  If you do this make sure you mark the position of the trailing arm on the spring plate to assure that your alignment remains OK.

Subject: RE:rear Wheel bearing Installation, 3/20/00

From: "JONATHAN SCHEPPS" jschepps@sarnoff.com 

I found the hardest part of this job was getting the old outer race out of the trailing arm.  But once you have it out, its pretty simple to make your own "press", similar to the Porsche "special tool", to install the rear bearing. Here's what I did.  Take the old outer race and grind off a few mils of the outer surface - just enough that it fits easily in the bore of the trailing arm.  You don't have to grind the entire surface - just about an inch to the edge.  This piece will serve as an arbor press.  Get a long bolt or threaded rod, at least 1/2" threads and long enough to go through the trailing arm + the thickness of the new bearing.  I can't picture it exactly - something like 8").  Get two steel plates, about 3/8" think and large enough to cover the diameter of the bearing, and drill a hole in each one the diameter of the bolt/rod.  Heat up the trailing arm and cool down the bearing.  Get the bearing started into the TA as far as it will go (which won't be much).  Position one plate on the inside of the TA.  Put the bolt through it, through the TA, through the new bearing, and through the second plate.  Put a nut on the bolt and snug everything up, making sure the bolt is perfectly centered down the bore.  Now just turn the nut and bolt and the bearing will be pressed in.  Once you get to the point where the bearing is flush with the TA, remove the outer plate and line up the old ground-down outer race over the new bearing, put the plate back on and continue tightening until the bearing is properly seated.  Done.  And now you have the tool for next time.

