
SUSPENSION - SPRINGS
Subject: Re: spring ratings, 7/2/98L

From: falcon@wolfenet.com  (Tom Pultz)

The dots identify what spring group they belong to and also differentiate the tolerance between springs in that group.

3 white dots indicate a spring with part no 951‑343‑531‑00, which is a 944S with standard shock absorbers.  It has the following properties:

Spring rate ‑ 21.8 N/mm.

Wire diameter ‑  12.0 mm.

Free length ‑ 407 mm

Spring force ‑ 3445‑3535 N at 251 mm compression (highest tolerance group)

‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

2 yellow dots indicate a spring with part no 951‑343‑531‑01, which is a 944S with Sport (gas) shock absorbers OR 944 Turbo up to MY '88 with standard and sport‑type shock absorbers.  Properties are:

Spring rate ‑ 21.8 N/mm.

Wire diameter ‑  12.0 mm.

Free length ‑ 396 mm

Spring force ‑ 3118‑3202 N at 251 mm compression (mid tolerance group)
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

So, as you can see, the two springs have the SAME nominal spring rate, but the turbo spring is shorter and actually has less spring force at the same compression distance.  In order to get a normal factory 944 spring with more than 21.8 N/mm you would have to use the 944S2 (23.8 N/mm), or S2 or turbo with M030 sport chassis (28 N/mm).  Both of these springs are quite a bit shorter: 378 and 329 mm, respectively.

Hope this helps.  Maybe a pair of Eibachs is in order :‑)

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

Subject: Re: spring ratings, 7/3/98L

From: falcon@wolfenet.com  (Tom Pultz)

N/mm works out to 5.71 lb/in, so a 21.8 N/mm spring is about 124 lb/in and the 28 N/mm is 160 lb/in.

The stiffest spring you can get for an M030 suspension on an S2 or turbo from MY '87 is this:

2 white ‑ 1 yellow dots indicate a spring with part no 951‑343‑531‑01, which is a 944 turbo or S2 with sport running gear.  It has the following properties:

Spring rate ‑ 28 N/mm.

Wire diameter ‑ non‑constant 11.7‑12.2 mm.

Free length ‑ 329 mm.

Spring force ‑ 3150‑33250 N at 220 mm compression (highest tolerance group).

Order Index ‑ 102

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

Subject: Re: Streetability of 250# spring setup? 12/20/98L

From: scott mckay scomckay@jps.net 

>Can anyone comment on the relative ride comfort, or lack of, for a 250# spring >setup for an NA 944? I want to go to a 250#/27-28mm setup for DE, but also use >the car as a daily driver so I don't want to go too radical stiffness. Some of >the streets on my way to the office are in poor repair. Car is currently >equipped w/ Bilstein AK1110/1111 front, (which I find too stiff, rough streets >almost feel like they're damaging my front suspension, will probably have these >revalved) and Koni Sport Yellow rear, with stock springing.

----------

I recently went to 400# springs/29mm torsion bars on my 951S, and was pleasantly surprised at how well it works in daily use.  Quite a few of my track friends have gone to stiffer springs (250-300#) and love it.  I thought I was pushing it with 400#, but the car is not nearly as stiff as I would have thought.  After doing this I realized that much of the perceived stiffness when hitting bumps/holes/whatever on the street comes from the shocks more than the springs.

I am not familiar with the shocks you are using, but be aware that when you stiffen the springs, you may need to stiffen the shocks, at least on rebound. When I put my springs on, I had to get my Koni yellow shocks revalved, as the stronger springs would somewhat overpower the shocks on rebound, giving the car a pogo stick type of feel.  I had this done at Truechoice, who will do the revalving based on your old/new spring rates and the way you use your car.

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

Subject: re: Noisy Suspension (solved) 12/28/98L

From: "Kevin Gross" kgross@connact.com 

>I had purchaced the 200# springs from Autom***** and would like to know what >size torsion bars to install in the rear?

----------

My experience has been that with this 210# spring and the Weltmeister bars,

a 24.5 mm torsion bar works well.  Here's a spreadsheet I did some time ago:

23.5
180

24.5
213

25.5
250

26
270

27
314

28
363

29
418

30
479

The spreadsheet was based on a few data points and interpolation by using Puhn's formulas for computing spring rates.  Other list members should feel encouraged to disagree with me!  (Like I need to add that encouragement.)

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

Subject: Re: Cutting Springs, 1/18/99R

From: Wes Shew schumi@vcn.bc.ca 

Raphael Avila wrote:

>Regards to a 944S2 that has the stock suspension and is used as a daily driver, >but sees duty in every A/X I can attend and has recently graduated to DE's.  I >have a question about cutting springs to reduce ride height and improve >handling by lowering the center of gravity.

----------

IMHO don't do it. The lowering effect is not that great on the handling. I know, I have adjustable front ride height with M030 and compete against guys who don't. To be faster you need stiffer suspension. Cutting springs will marginally increase its rate, but not enough.

>Obviously it would be better to buy shorter and stiffer springs, but my limited >racing budget for the year is going towards an extra set of wheels with proper >race rubber.

----------

OK you got the priorities straight, #1 R tires and #2 second set of wheels.  With a ltd. budget get used wheels (say $600+) and used R tires (say $150+ per set of 4). You could just drive and learn with that setup. By going springs at the same time you will probably not find the limit that fast and not know what each change does to the car's handling. After a year learning R tires you can save up for 200+ lb/in. lower springs and a bigger weltmeister 22mm rear anti-rollbar, hopefully used ones. Or get used M030 anti-rollbars FR and Rear, and/or FR springs. 

Max. lowering is less than 1.5" for ball joint's sake. 13" from wheel

center to fender lip.

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

Subject: Re: sfront strut spherical bearings, 1/27/99L

From: fireball fireball@funtv.com Jim Richmond

>Anybody have any experience with the front strut spherical bearings for a >951?  My mechanic says they will be unbearable for the street, but Parogon >Products says they have received no complaints.  I need to replace my shocks >and thought I might put these in too if they are not too harsh for the >street.

----------

I have them in my 87 951 and did not notice any difference in harshness.  If you think about it, the rubber in the stock strut bushings is there for strut articulation first and dampening second.  I have Camberballs but you need the old style '86 strut bushing metal caps to hold them in place.  If you haven't

upgraded your springs, the 250 lb ones I got from Paragon work very well for both street and track.
Subject:  951 spring replacement, 4/19/99L

From: "Kevin Gross" kgross@connact.com 

I generally find it easiest to completely remove the strut from the car.  I remove the wheel, disconnect the sway bar, take out the two camber bolts on the strut, then take out the four M8's holding the upper shock bearing to the fender. Pop the strut in a vice, compress the springs (if needed), zip the M14 nut.

Subject: Re: Spring Rate Question, 5/7/99L

From: TCThomas77@aol.com 

Sounds like your car is similar to mine.  I have 350lb springs up front and 31mm hollow torsion bars in the rear, with the stock sway bars and Koni yellows on full stiff.  Also Camberballs up front, plus an alignment from a great local race prep shop (Fordahl Motorsports in Seattle).  I run conservative rubber (225/50/16 front and 245/45/16 rear A032's) on turbo S forged wheels.  The car also has an LSD differential, which I'm told induces some push, but I haven't noticed any problem.

The car is just about perfectly neutral.  It is also quite bearable on the street, though plenty stiff.  The only problem I have is that I think the springs may be overpowering the shocks--even at full stiffness, I get a secondary bounce on bumpy high speed parts of the track.  A rebuild might solve this problem, though, as I bought the shocks used.

Subject: Re: Rear Suspension Spring Rate to Match Front Rate? 6/10/99L

From: "Bill  Shook" skydiven@bellsouth.net 

Just another data point.  My car has cup springs and 30 mm hollow torsion bars and exibits very neutral handling (sometimes it pushes, sometimes it oversteers, more dependant on driver input than anything else).  As far as the CD player goes, I have a changer in the back and it never skips a beat.  I really believe the factory should have delivered this car sprung exactly as I have it.  It feels great on the street and has FAR less body roll on the track.  I attribute much of the ride quality to the progressive rate front springs.

Subject: Re: 944 spring upgrade, 7/20/99L

From: Doug Donsbach dld@nssolutions.com 

Torsion bars are simply uncoiled springs. When a coil spring is compressed, the force required to compress the spring is a result of twisting the wire in the coil. If the coil is straightened and the wire twisted, the same forces are present. This is a torsion bar.

Because torsion bars are generally shorter than the wire used to make a coil spring and twist through smaller angles, they are larger in diameter than the wire in the coil spring.

The spring constant of a torsion bar (the amount of force required to twist the bar through a given rotation) is proportional to the diameter of the bar to the 4th power.

Here is a table I built based on suspension geometry measurements and some calculations to get effective rear wheel spring rate as a function of solid bar diameter (or effective hollow bar diameter):

dia mm  rate #/in

23.5    126

24.5    149

25.5    175

26      189

27      220

28      254

29      292

30      335

31      382

32      434

33      490

On my own car ('88 951) I have driven the stock bars and springs, solid 28mm/250# and most recently hollow 33mm/425# (33mm hollow with 19mm bore is 32mm

effective) and I can say that these are decent matches. The 250# springs are likely progressive and I think a 29mm solid bars is probably a better match than the 28mm.

In the 944 the bars are encased in a transverse tube. Splines on each end of the bar engage splines in the center of the tube and in a movable "spring plate" located on the outside of the tube that attaches to the trailing arm next to the stub axle.

There are a different number of splines on each end of the bar and these allow a sort of vernier indexing of the spring plate on the end of the bar to achieve the desired ride height.

For 250# front springs 28mm or 29mm solid torsion bars (or equivalent rate hollow bars) will be a good match. The decision between these two diameters will be determined by sway bar selection and personal driving style. The 28mm bar will understeer more than the 29mm bar at the limit (all else equal).

>The car sits a bit low, so whatever is back there is sagging.  Any suggestions >welcome.  (Except for those that advise that I should look under the car once >in a while, because I heard that one already.)

Changing torsion bars is not a trivial task. You have to make some careful measurements before the old bars are removed in order to get the new bars properly installed. If you don't do this properly you will end up in a trial-and-error flail. Working alone and done correctly, allow 8-12 hours to do this the first time. And unless you are very good or very lucky you should budget for a quality alignment after the job is done.

This is just a start, if you need more info email directly and I can walk you through the job.

Subject: Re: Torsion Bar Spring Rates, 9/23/99R

From: Doug Donsbach dld@nssolutions.com 

>How do convert torsion bar diameters (and length) into traditional coil spring >rates.

----------

Here is the equation I use:

(pi * 10^5 * radius^4 * theta) / (arm_length * bar_length)

  theta is torsion bar end rotation in degrees per 1" of deflection of the hub   arm_length is the distance between hub center and torsion bar center

  bar length is the length of the torsion bar as measured between the splines

  radius is the radius of the torsion bar

Use inches for the measurements to get rate in lb/in.

Subject: Re: Two blue dot on the springs, 10/5/99L

From: "Jason Burkett" jason@paragon-products.com 

You have what most folks refer to as the "Turbo Cup" front springs. Conical in shape and progressive from about 150 to 410 #'s.

Subject: Re: Front Fender Height, 12/1/99L

From: Dykaar@dalsa.com 

I believe the number is 13" for the 951. Axle center to bottom of front fender lip.

Subject: RE: Springs, 4/3/00

From: "Tom Pultz" thomas.pultz@lightmail.com 

To: "Claus Groth" <bora450@gte.net>

Actually, I installed 300# front springs.  My car is a daily driver that I use in PCA DE events during the season.  With the shocks set full soft in front my car doesn't ride much differently than my son's 951S with the shocks set much stiffer (I'm going to stiffen up the shocks one turn and see how that affects things because it feels just a bit underdamped now).  That doesn't mean it's plush, it means it's pretty firm, but easily usable on the street.  I didn't notice any increase in noise or ride harshness with the camber plates.

I've driven my friend's S2 and he runs 350# springs with 30 mm torsion bars. It's stiffer, but probably livable on the street also if your roads aren't too bad. I think the 300# springs were the correct choice for me.  There are guys running around on the street with 400# or higher spring rates but I wouldn't want to do it.  I know guys that have tried the Cup springs which are about 160-410 and some of those have removed them as being too stiff.  As you know, stiffness "is in the eye of the beholder."

From: Dan Nguyenphuc danno@smartlink.net 

Subject: re: variable rate springs, 8/27/00

<< Is it possible to install them upside down? Looks like it shouldn't matter. >>

----------

Springs are normally considered 1/2 unsprung and 1/2 sprung weight. That's because 1/2 of them stays stationary with the suspension and road-surface and the other half moves up and down with the body. The idea is to reduce unsprung as much as possible (reduces force of upward impact and body movement). So, place the lightest parts down and the closely-spaced, heavier section on top.

You want to be careful about rising-rate springs as they will change the front-rear balance of the car as cornering forces build. Without a matching rising-rate rear end, the front-end of the car will take a larger and larger percentage of the cornering force as you build up to the limit. The result may be a car that's neutral from 0 to 0.5g of cornering, but as you go from 0.5g to 1.0g, it starts to understeer more and more. At the very limit, it might actually understeer more than the stock setup.

Of course this behavior is variable depending upon the extremes of the rising rate, but I've seen a lot of 175-500lb springs running around. I think something like 200-400lb might be more forgiving.

Subject: Re: Spring rates for stock springs, 12/2/00

From: Markus Blaszak mblaszak@kos.net 

Just look it up on your Porsche slide rule conversion table PNA 000.142.  The slide rule converter is $5.00 from your Porsche dealer.

Subject: [951] RE: koni struts......, 2/11/01

From: Richard Davis rkd@zipbang.com 

Progressive springs offer great street/track compromise.  170 to 410 fronts worked great on my Turbo S.

Subject: Re: Need to know  the size of the eccentric that raises and lowers the 

  951, 8/23/01

From: Doug Donsbach dldonsbach@mindspring.com 

<< Does anybody know the size of the eccentric that's used to adjust the ride height of the back of the 951?  Not the nut, but the bolt/eccentric.  It's very large and thin. I don't have any sockets that size to get a measurement from. >>

----------

36mm.

Don't waste your money on a mongo 36mm Snap On wrench. Go to a bicycle shop and buy a thin "headset / crankset" wrench ($15).

Subject: Re: rear coilovers w/o torsion bars, 12/3/01

From: "Jason@Paragon" jason@paragon-products.com 

I had a conversation with Karl from Racers Edge this morning regarding this thread. Since we both market shocks that utilize the Racers Edge Lower Shock mount, I was interested to know his take on the discussion as he designed the mount we both use. His written response is:

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

What I think is important to point out is the reason that you make adapters in the first place is that the bearings in most shocks is .5" ID, which is SMALLER than 14mm, so you can't get the stock 14mm bolt through it.  If you have a bigger bearing than you can use the stock bolt with just a couple spacer sleeves to position it correctly.  If torqued to about 150 lb-ft than it SHOULD (this is not an endorsement) work just fine, as the stored energy of the bolt will work just like a wheel stud.  Racer's Edge makes an adapter we use for .5" bearings that is basically a 14 mm bolt with a large, 1" diameter, longish hex head on it that doubles as a spacer.  When torqued to spec, the energy stored in the 14mm stud exceeds any bending moment that could be exerted on the shock mount.  The 1/2" shock mount bolt then threads into the end of the adapter in single shear, however shear is not the failure mode of this type of shock adapter.  The failures that are being discussed are failures due to bending moment, not shear, due to adapter designs which may be mounted improperly. A 0.5" bolt has a shear strength far in excess of what will ever be incurred on street or track.  The danger comes when the adapter bolts are improperly mounted or improperly torqued.  It this type of application, torque is VERY critical.  To this date, we have had no reports of Racer's Edge units failing.

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

Karl, Racer's Edge

Subject: Re: Dual Coil Rear Suspension for the 951... thanks Jason! 1/1/02

From: "Tom Pultz" thomas.pultz@lightmail.com 

Interesting... I was also thinking of fitting 550 lb/in rear Hypercoils when I bought my set of rear Konis from Paragon...   BUT... I am only running 300 lb/in front springs, not the 650 you have.  Anyway, I decided to retain my stock torsion bars for street use so only went with 275 lb/in coils in the rear, and my car is very well balanced.  With these 275 lb/in springs plus my stock torsion bars I should have roughly the same rear rate as your 550 lb/in full coilover setup.  I don't see how your setup can maintain any decent balance with such diverse front to rear spring rates since the rear coilover springs are not even 60% effective at the wheel.  I would be very interested in how this actually handles on the track.

