TRACK SUSPENSION - BALL JOINT / A-ARM

Subject: Re: Steel Control Arms

From: paul.foster@micromuse.com 

To: dld@nssolutions.com, 924‑944@porschefans.com 

>I'm thinking that the earlier steel arms might be a reasonable compromise.  Can >someone tell me what is involved in the retrofit (different bushings, sway bar >mounts, other mods, etc)?  Car is an '88 951.

----------

I changed my '84 NA from steel to aluminum with no problem. Somewhere along the 944 line, Porsche lengthened the control arms. I don't know which one yours is. If you have the short arms the steel arms can be bolted right on. The bushings are all different and you will lose the caster adjustment.

The steel arms are from the VW Rabbit and I can attest they will eventually break, particularly with the Weltmeister 28mmm bar. I broke two while autocrossing and one in an accident before going to the aluminum ones. I don't know if strengthening them will overcome the inherent problems, but I have heard rumors that some unknown people have done so and run them at track events with no problems. So have them strengthened by welding reinforcement bars into the flanges.  

The major good things about the steel arms are that the ball joints and bushings are replaceable by anybody with mechanical aptitude and the arms are dirt cheap ‑ free if you know someone with a junkyard. But they are stamped‑steel‑mass‑produced pieces of crap.

The sway bar attachment point is different and the sway bars are of different length. The Weltmeiseter bar attaches at the traditional point on the aluminum arms, but you must drill a hole through the middle of the steel arms (which is where they eventually fail). The stock mounting location on the steel arm is at the end where the force of the swaybar would not put so much pressure on the middle of the arm. I personally think the combination of unstrengthened steel arms and the Weltmeister bar should be banned from the track.

My advice would be to sell your other belongings and get the Fabcar arms. I can empathize since I am going through the same mental struggle, but the loss of a suspension member at the track can be catastrophic. ;)

Paul Foster

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

Subject: Control Arms and Clutches for 951

From: Mike Mitchell

To: fkassam@direct.ca 

As I posted not too long ago, I have finally gotten some definitive advice on ride height:

FRONT:

Measure from bottom of caster mounting block bolt head (for a reference drawing, refer to the Turbo Manual Supplement).  Should be 130 mm +/‑ 5 mm for factory arms, or +/‑ 10 mm for Fabcars.  Naturally this is best achieved with cars with adjustable perches.

REAR:

Measure from center of torsion bar tube.  Should be 230 mm +/‑ 5 mm or 10 mm as above.  Of course, get as close as you can in the rear with the trailing arm adjustment if you don't want to pull and re‑index the torsion bars.

This information comes from Jeff Stone at KMR.  A very nice man with very nice competition products for Porsches.  This height range is quite a bit lower than stock.

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

From: "Edwin Smith" EHSMITH@us.oracle.com 

Subject: Re:Steel A Arms/racing

I have run steel a‑arms for over two seasons.....they are "boxed", meaning a 1/8 strap has been welded all around to support them. They are durable with this modification....they will not break. Should they begin to crack around the bushings, weld 1/8" thick bands over the stressed portion....they will not crack......cheap, effective and bulletproof......and easy to replace ball joints....this is also a good solution for the early turbos as they have the same geometry.......


Ted

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

Subject: Inexpensive fix for alloy control arms

From: istook istook@flash.net , 5/20/97

Another way to deal with the expensive problem of bad alloy control arms is to not even use them.  If originality is not your thing, go back to the steel arm that was used on the 924/944 with virtually no problem.  The 19mm ball joint fits right on, the mounts are the same for the bushing, etc.  New steel arms can be bought for about $40‑50.  Used arms can be had for about $25.  Get a used 944 arm and the lower sway bar mount.  They will bolt right on and not break, but go ahead and replace the ball joint for good measure.  For track/race events, I always weld on metal plates to the arms along the seams and around the sway bar mount and they are bulletproof.

In 1985, Watkins Glen, New York, we were running the Firestone Firehawk series. Shawn Hendricks became the first casualty of a broken lower control arm as he was in front of me as we rounded the last left hander before the main straightaway. His right control arm broke and it was not a pretty sight.  We immediately replaced our aluminum arms with the steel, never had a failure, while most of the eight 944 teams did experience failures.  Those arms are still good today on our ex‑Firehawk 944 race car, even after years of city driving.

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

From: paul.foster@micromuse.com , 5/27/97

Subject: 924/944 Steel Control Arms

>One benefit to the steel arms is that they can be tested and repaired (or >replaced) quite easily and at a lower cost.  They can also easily be modified to >strengthen them.  Cracks can casually be detected if they are inspected before >racing/driving events.  Steel plates can easily be welded on to reinforce them >for racing use.

----------

I'd like to add my $.02 to the use of steel control arms. I broke 2 on my '84 944 while autocrossing. Fortunately, both failures occurred during rather slow‑speed corners and went through the hole you must drill in the control arm to install the Weltmeister 28MM swaybar. This creates a stress riser that will eventually lead to the failure occurring at that point. As others will attest, whether you drill the hole or not the control arms will eventually fail if subjected to the rigors of autocrossing or racing.

If you are planning to autocross or race your 924/944 with steel control arms, I'd definitely strengthen them. The control arms from any of the 924/944/VW Rabbit cars can be used interchangeably.  As with any other mechanical component essential to your safety, they should be carefully inspected on a frequent basis.

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

From: "ISTOOK'S" "istook@flash.net"@flash.net , 5/28/97

To: paul.foster@micromuse.com 

Subject: Steel Control Arms

Paul foster wrote about breaking two steel control arms while autocrossing and using 28MM Weltmeister bars.  As he found out, these arms were probably already cracked and had been that way for some time.  These Weltmeister bars are wonderful, but they do put a great deal of stress on the arms where the drop link fastens on.  I would recommend for anyone running thick bars on a 924/944 to strengthen the arms.  This should be done not only along the seams, but also a plate should be welded on around the hole area for the pickup of the drop link. It really is very easy.  Do it right once, not after you start to find cracks.

Another area that should be checked quite frequently and that you won't find until it is too late (and expensive) is the area where the large steel plate bolts to the frame on the Weltmeisters.  The two 8mm bolts that help hold it in place can bend or rip right out of the frame.  For you serious autocrossers/racers, this area should be strenghtened with steel plates before it goes bad (much easier to do earlier than later).

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

Subject: Re: Turbo S control arms, 6/15/98

From: Derrek Khajavi dkhajavi@flash.net 

I don't sell rebuilt control arms so this is free advice!  We race our 951 cars all year and actually like the rebuilt and strengthened alloy arms over the FabCar arms.  The FabCars are heavy, need constant cleaning to save the ball joints which are un sealed, and I can afford three rebuilds for the cost of a set of them.  I have never seen or herd of a rebuilt arm failing since most have much better ball joints.  Oh, by the way my 951 race car is very low, like 3.5" lower than stock and no problems for three years!

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

Subject: 944 and 951 Control Arms 1/4/99R

From: Mahler9th@aol.com 

Out here in Northern California, we had a rash of ball joint failures during 1998.  I had two with rebuilt Turbo S (i.e., M030) control arms in my '87 951.  These were rebuilt by a well-known Excellence and Pano advertiser.  The first failure was a broken ball joint pin on a right side control arm sheared right through.  Damaged my wheel and my fender.

After returning this failed unit, and the left side, the vendor supplied two "freshly rebuilt" M030 replacement arms.  I then immediately suffered a major failure of one of the replacement arms.  This time, the left side ball joint pulled right out of the arm.  The accident was more serious (it could easily have resulted in injury or death).  As it was, it cost about $5000 to repair all of the damage and replace all of the parts.  The vendor has refused to take any responsibility, and we are headed toward litigation, unfortunately.

A good friend suffered the failure of a Fabcar ball joint pin.  His was a shear on the right side, in a nearly stock Turbo S (the car had stock springs, Weltmeister sway bars, and sticky 16 inch tires).  Did some damage to the wheel and the fender.

My point is this: no matter what you run, if you use your car for AX or track driving, this Winter is a good time to check out your suspension, especially the ball joint pins.  If you can't do it, pay someone to do it.  I will now change out the ball joint pins each year (I now run Fabcars).  Don't forget to follow Alwin Springer's advice and change out the pinch bolt at each inspection.

Regarding Weltmeister bushings for the steel A-armed 944s: be careful.  My first Porsche, an '84 944 went through several sets of these.  The particular problem is with the forward-most bushings, through which the control arm-cross member bolt runs.  This is a big problem for AX and track cars.  Although I had my issues three years ago, a friend just tried some of these bushings on his '84 car, and had the same problem.

I have spoken to Tom Green (owner of Automotion/Weltmeister) and Dwight Mitchell (Neatrix; designer of many Weltmeister products), and they are aware of the problem.  Haven't yet fixed it and continue to sell these bushings.  If you decide that you must have these bushings, and you run AXC and track events, proceed wih caution.  My original failure involved a complete disintegration of the bushing material after one day of AX.  I discovered the problem on the freeway on the way home.  Again, this could have led to a serious traffic accident.

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

Subject: re: 944 and 951 Control Arms, 1/7/99R

From: "Kevin Gross" kgross@connact.com 

The bushing referred to is presumably the plastic liner between the ball and the control arm (which is machined to be the "cup").  Whether it's plastic, bronze, or what have you, its disintegration itself isn't, imho, a real safety concern.  You will get play in the ball joint which will be detected by a tech inspector before you head to the track, or a service station at the annual check-up.  If never caught, the looseness could certainly become an eventual safety problem as the ball pounds around inside the cup.

The ball stem does not bend or break so much as it fatigues over time.  What this means is that a small crack forms, typically at the surface of the stem and typically in the round chamfer that accepts the cross-bolt that locks the ball to the steering knuckle.  This crack propagates, slowly over time, until it has spread enough that the remaining stem diameter is weak enough to fracture.  If you look at an example of this sort of failure, you can see a difference along the fracture surface between the fatigued area and the fractured area.

I do not know what the remanufacturers put into arms they reman.  Personally, I would never touch a remanufactured arm: my life is too short as it is, and my car is too nice.

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

Subject: Steel A-Arm reinforcement, 1/6/99L

From: Badfish502@aol.com 

I noticed a thread running around about reinforcing 924/931/944 steel A-arms using Rebar.  This is not a good Idea.  Rebar is too heavy and it is difficult to weld on (I am a cerified welder, and you have to have a special tag to do structural Rebar welding).  HOWEVER it is a good idea to reinforce... I would recommend using 3/8 x .120 wall tubing for reinforcement.  OR like I did on my personal car, seam weld the front and back gaps of the A-Arm.  If you use Weltmeister sway bars, and have a non factory hole in the A-Arm, find 2 fender washers with the appropriate ID and weld one on each side of the hole, both inside and out, then sand blast the A-Arm and repaint with semi-gloss black engine enamel... Hopefully this will help a few of you guys out there!

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

From: adam.koller@tetrapak.com 

Here are the pictures:

Here's what I did: I welded a 1" OD x =2E120 wall x 10" long (or so) tube along

the leading edge of the arm Along the trailing and inside edges I welded 1/8" x 1" wide plate, bent to follow the curves in the arm I also welded a 1/8 x 1" strap around the forward pivot bushing housing This strap goes around the housing and attaches to each side of the plate It is made in two pieces and welded together at assembly on the centerline of the pivot I didn't reinforce the sway bar mount as I am running stock bars w/ 350#/in springs and three is no additional force (actually less since the car will not roll as much w/ the big springs) FWIW, Don Istook will do a similar service for $150/set.

Subject: Re: front lower control arms, 3/6/99L

From: "Kevin P. Kehoe" 70273.1474@compuserve.com 

I have an 85.0 and have just reinforced the a-arms for Club Racing. This consists of welding a 1" strip along the rear (curved) edge as well as the front edge. I also welded a plate on the top surface to reinforce the sway bar mounting area. This adds a little weight but makes them much stronger. The later cast a-arms look more trick and are lighter but the ball joint is the problem area. The steel a-arms are plenty strong when reinforced as described plus the ball joints can be replaced for $15.00 each. The only other option is going to Fabcar a-arms at $700-800 each!

Subject: ***Reinforced Steel A-Arms***, 3/15/99L

From: Badfish502@aol.com Jay, KPH. Inc.

I am offering a new service, for $50.00 + Shipping, I will beadblast, fully seam weld, and gusset your Early 944/924 steel A-Arms, along with a repaint using top-quality epoxy paint. for only $100.00 I will beadblast, weld AND install new OEM (not some cheap partshouse part) Balljoints, and grade 9.9 metric fasteners. The early stamped steel part, is only rosette welded in a few widely spread apart areas, and are prone to seperation and cracking, I will fully seam weld each A-Arm, along with installing steel gussets to high stress areas. Dont let your early A-Arms fail you, act now! Email me at Porshe924S@AOL.COM 

Subject: Re: Reinforced Steel A-Arms, 3/16/99L

From: Paul Foster pfoster@ValenciaSystems.com 

Sounds good but I'd recommend strengthening the leading and trailing edge with 

angle iron or somesuch. On the two steel control arms that broke while autocrossing my '84 944 the crack propogated from the leading edge through the hole I had to drill to mount the Weltmeister sway bar but there was no separation of the two stamped steel pieces.

Subject: Re: Reinforced Steel A-Arms, 3/16/99L

From: mblaszak@kos.net Markus

Look into the use of grade 9.9 bolts for the ball joints.  Recommended fastener strength is grade 8.8.  It was explained to me that this used to prevent bolt 'shear' due to over hardened fasteners.  Too hard becomes too brittle.  Also the OEM joint has an incipient shortcoming.  The socket material uses as the buffer for the ball in the joint is over hardened and cracks under hard impact that leads to premature joint failure.

You see, I also am doing this modification work although I do not advertise for business.  I have researched the ball joint with a manufacturer and have determined the best joint on the market based on strength and longevity.  The socket material in the joint has been upgraded to a high abrasion resistant material with excellent repeated impact characteristics. Welding includes strengthening the arm over its entirety.  

This is not a 'flame', just a friendly note.  When you do work for people and charge for it you open yourself up to legal liability.  If someone gets hurt because your modified and improved part fails...well, you know how lawsuits go!

Subject: Re: CONTROL ARM REINFORCEMENT, 7/31/99R

From: "Kevin P. Kehoe" 70273.1474@compuserve.com 85.0 944NA

I had a fellow racer who welds for a living (as opposed to my imprecise efforts) weld a strip of steel approximately 1" wide across the front and rear edges of the a-arm as well as a reinforcing plate approximately 2"x4" on the top of the a-arm centered on the swaybar mounting holes. we then drilled these mounting holes from the bottom to accept reinforcing tubing with the same id as the original holes. This tubing was then tacked top and bottom and redrilled the original size to remove any excess welding flash. This has held up very well this entire season with no evidence of fatigue. I am running 400# springs and a 30mm swaybar.

Subject: A-arm bushings, 7/31/99L

From: "Kevin P. Kehoe" 70273.1474@compuserve.com 

Myself and another lister recently had a similar problem with Weltmiester a-arm bushings disintegrating mid-drive, as it were. Jason Burkette was kind enough to send me a free replacement as these only had about 150 mi. on them. The same was true for my colleague. After installing them, I was still uncomfortable with towing all the way up to Mt.Tremblant only to face the same prospect again. After a number of e-mail responses, I found that some people have been replacing these bushings every race weekend!

After further research, I found that Bob Q. at Shine Racing in Walpole, MA offers a set of steel monoball cartridges for steel a-arm cars. After speaking with him and evaluating the amount of time it would take me to engineer the same setup, I ordered a set ($275 + shipping). There are minimal but sufficient instructions included. Some fitting is required! I found that I had to use a small rotary-sanding bit (the one with the flaps) to clearance the forward receptacle. The difference was only a couple of thousandths (is that a real word?) It also helps to have a hydraulic press (or access to one). The end collars also need to be tack welded in place for security. With these caveats, it is a well-engineered kit. When installed (prior to attaching the spindle), the a-arm swings freely with the push of a finger! No preload whatsoever!

Subject: re: steel control arms, 8/10/99L

From: Davidjalai@aol.com 

All VW Rabbits (up to MY 1984) used steel control arms - the same ones 924S/early 944's use - I believe!?  The latter Golf (MY 85 & up) used a different - longer length steel arm. Use the Rabbit ones.

Try contacting SHINE RACING. They are a VW racing shop up north in Maine or Vermont I think? They are on the Net.  I think just a week or two ago... someone posted a comment about using one of Shine’s trick new bushings. Check the archives.

Subject: [951] Aftermarket A-Arms - A Third Option? 6/23/00

From: Jeffrey Lamb Jeffrey.J.Lamb@marshmc.com 

Until recently, the only two options I was aware of for upgrading my front A arms were the FabCar steel arms and the "Charlie" billet aluminum arms.  Both of these arms look like very good options as they are strong, use strong ball joints that can be replaced, and use improved bearings / bushings where the A- arms bolt to the car.

I have recently located a THIRD OPTION and I wanted to see if anyone on the list has used these aftermarket arms.  Please visit www.autohaus.org/billet.html to see a picture and description of these 2024 billet arms.  They look like the best A arms I have seen and are priced similarly to the FabCar or Charlie arms.  Further, they offer the added benefit of a ball joint spacer that enables the correct realignment of the arms to parallel when using very low ride heights for street or track.  I do not believe the FabCar or the Charlie arms offer this ride height compensation adjustment feature.

If any of you (or anyone you know) has any experience with these 2024 billet arms, please let me know.  If these turn out to be good arms and any other listers are interested, maybe we can put together a group purchase order and get some form of additional pricing discount!!

Subject: Modified 924/944 control arms, 6/28/00

From: DON ISTOOK istook@airmail.net 

I have been modifying steel 924/944 arms since 1980, when we were racing 924s in SCCA SSA.  It is a very simple matter.  I usually use a new arm since they cost me about $24.00 each.......bead blast the painted seams and then weld the seam with a solid bead.  I then take steel plates and radius them around the contour of the arm on three sides.  I also put a reinforcing plate around the sway bar bushing area.  I drill out the 7mm hole for the ball joint to except an 8mm bolt.

The weight increase is only slight.  For 924's with the extended sway bar mount, I will reinforce that also.

These will fit all 924's and all pre-87 944/951.

They are very cost effective compared to the custom-built control arms that are being sold.

For true racing use.......I mean true hard pounding race only, I modify the ball joint area to accept a heim joint.

This is a modification that comes up about every 6 months or so on the list.  I first started writing about this on the PorscheList some years ago.

Subject: Re: Steel arms on a 86? 6/27/00

From: Markus Blaszak mblaszak@kos.net 

This is a product that is manufactured by me through BPMotorsporst, my business. Yes it works great and is a trick setup for the track since my steel reinforced arms DO NOT flex like the aluminum ones do.  Fits pre 85.5, up to and including '86 (all the early offset cars).  Adjustment is the full range of the factory setting for your year of car.  Started this on my 85.5 track car and then a customers '86 na, and it has progressed from there.  Yes, I am the guy referred to in the Excellence magazine article this month.

Subject: Re: 924 reinforced control arm, 6/27/00

From: Markus Blaszak mblaszak@kos.net 

Due to the volley or replies/inquiries, I am writing to the list in open format. I am the person who is mentioned in the Excellence article who is manufacturing and selling the reinforced arms for up to and including '86 application. And yes as another lister pointed out I am in Canada.  Pricing was at that time and still is $100 US each arm, and I SUPPLY the new arms.  I do NOT take your old arms and reinforce them but rather start with new clean German cores.  Due to the number of people that have "copied" me here (sometimes imitation is not the best form of flattery), I have stopped sending out detailed information on the process.  My concern is not so much lost business, but the lack of quality control.  If your local welder can do it, and prevent distortion of the arm in the process, great! But has he tested his product on the track?  I'll bet NO!  If that doesn't scare you, well it should!  Our last DE event had an experienced 951 driver break a control arm at 200 KMS going into turn 8 at Mosport.  Only his experience and quick reactions kept if from getting messy.  Stuff like this is NOT for the backyard welder or the shop that normally does mufflers.  Not a dig against anyone out there, just a friendly word of caution.

These arms fit the 924 and 944 models up to and including '86 (cars with the early offset).  I also have a list of the other material required to complete the project for bushings, swaybar mounts etc.

Subject: Re: 924 reinforced control arm  --> this is what we did, 6/28/00

From: Markus Blaszak mblaszak@kos.net 

For those wanting to copy on their own the process of reinforcing your control arms please note my response to a message that was posted to the list earlier today:

<< First, buzz the paint off with a wire wheel where you'll be welding. Now run a bead weld along the seams, all the way around, where the two halves are joined. >>

----------

Ensure that weld is done in a manner that does not distort the arm due to thermal expansion of the metal.  Welding a bead all around will distort the arm. Compare the two units (welded and not) on a jig and you will see what I mean. Mine are mig welded in a different fashion.  Also welding a continuous bead around a piece of carbon content steel makes the material brittle and prone to breakage.

<< Next, weld two "triangulating" pieces of steel box section (we used .75 inch square hollow stock) between the arm points to make it look more or less like a triangle. Clean the parts well, prime, and paint 'em black. >>

----------

The arms have never failed in this manner requiring bracing back to the camber adjustment point.  Bracing like this does nothing to reinforce the arm.  SCCA wants the arm to be reinforced to prevent breakage due to the drilled portions for the sway bar compromising the torsional strength of the arm and leading to premature metal fatigue. Mine are reinforced in a manner different to this above process that makes the arm stronger in both a torsional and flexural manner. 

If you want to build your own arms, great.  I have never tried to push anything on anyone on this list.  Other than my tag line that lists my web site, I don't even advertise here.  But I am getting concerned for people's safety when items like this are discussed and someone may actually do this without knowing the consequences.  An arm modified in the above manner I would NOT pass for a track inspection due to the possibility of metal crystallization and metal fatigue failure.  And yes, I am an Authorized PCA Tech centre for our local region. Please, this is NOT a flame but a sincere concern for everyone's safety.

