CORNER BALANCE

Subject: [racing] corner balancing

From: "Nick Warinner" ntw@356racing.com 

Date: Mon, 31 Jan 2000 18:20:33 -0700

OK, I have posted a simple Excel spreadsheet that will calculate the percentages for you and tell you the optimum corner weights for your car. If you put in the weights for Peter's car you will notice that he is closer than most of us! Most modern scales will do these calculations for you too but this makes for some fun toying around with the PC. It is available @ www.356racing.com 

From: "Todd B. Serota" tserota@primenet.com 

Date: Tue, 1 Feb 2000 11:05:25 -0800

Steve Bujenovic wrote:

I corner weighed the car and this is what I got with driver and 1/8 tank of gas:

LF 724      RF 736

LR 704      LR 724

QUESTION: What would be best here? Should I try to lift the RF a bit to place

more weight on the LF? Thanks for helping me through this guys.

----------

Don't do anything - you're about as close to perfect as you can get.  It's the sum of the diagonals that counts, and yours are essentially identical (off by 8 pounds).  Moreover, all of the weights are very close to each other, something one NEVER sees with a 911 (unless something is radically wrong with it! :-)).

From: Doug Donsbach dld@nssolutions.com 

Date: Tue, 01 Feb 2000 12:59:45 -0500

LBUJENOVIC@aol.com wrote:

> 

> OK the jury says to corner weight before the alignment. A collective thanks

> to the many who responded.

> 

> I corner weighed the car and this is what I got with driver and 1/8 tank of

> gas:

> LF 724      RF 736

> LR 704      LR 724

> QUESTION: What would be best here? Should I try to lift the RF a bit to place

> more weight on the LF? Thanks for helping me through this, guys.

----------

I'd say you're almost home, but here is how you know that.

Calculate the F/R weight distribution as a percentage of the total car weight and find the front carries 50.55% and the rear 49.44%.

The ideal RF weight is 50.55% * (736+724) = 738

The ideal LF weight is 50.55% * (724+704) = 722

The ideal RR is (736+724)-738 = 722

The ideal LR is (724+704)-722 = 706

So, the ideal corner weights are:

LF 722      RF 738

LR 706      RR 722

Note that the diagonals are equal in the ideal.

So you need to jack a little weight onto the LR-RF diagonal or take a little off the LF-RR diagonal. Frankly, if my corners were this close I'd open the fridge and have a cold one!

From: William T Wilson fluffy@snurgle.org 

Date: Tue, 1 Feb 2000 16:50:53 -0500 (EST)

On Tue, 1 Feb 2000 LBUJENOVIC@aol.com wrote:

> I corner weighed the car and this is what I got with driver and 1/8 tank of   > gas:

> LF 724      RF 736 

> LR 704      LR 724  

> QUESTION: What would be best here? Should I try to lift the RF a bit to place 

----------

You want to make the left-right weight distribution the same front and rear, as a percentage.  Your distribution isn't bad.  But you should be trying to place more weight on the LR.  The RF weighs 12 pounds more than the LF, and it weighs 1.65% more.  The RR weighs 24 pounds more than the LR, for 2.84% more.  You want those percentages the same.  So put more weight on the LR and/or the RF - even though the RF already weighs more than the LF.

From: "Peter Faill" faill@eqlib.com 

Date: Tue, 1 Feb 2000 17:29:14 -0500

You guys have me really confused now.  So let me propose a hypothetical, extreme

case.  Say you measure the following on a 3000lb car:

LF 500         RF 1000

LR 500         RR 1000

What formulae would you use to correct this?

And another example:

LF 1000       RF 1000

LR 500         RR 500

Furthermore, is the idea to get the CG in the center of car by getting the weight of the car equally distributed over the 4 wheels?  Or is there more to this than that?

From: Doug Donsbach dld@nssolutions.com 

Date: Tue, 01 Feb 2000 17:44:00 -0500

Peter Faill wrote:

> You guys have me really confused now.  So let me propose a hypothetical,

> extreme case.  Say you measure the following on a 3000lb car:

> 

> LF 500         RF 1000

> 

> LR 500         RR 1000

> 

> What formulae would you use to correct this?

----------

Short of bolting a lot of ballast to the L side of the car or relocating some weight from the right side to the left, you can't correct this.

Start with this fact:

You can't change the center of gravity of the car without physically adding or moving weight.

This means that you can't change the F/R or L/R weight distribution of the car.

----------

> And another example:

> 

> LF 1000       RF 1000

> 

> LR 500         RR 500

----------

Similar answer as before, add weight to the rear or cut something off the front and move it to the rear.

----------

> Furthermore, is the idea to get the CG in the center of car by getting the    > weight of the car equally distributed over the 4 wheels?  Or is there more to > this than that?

----------

The CG is independent of how hard an individual wheel is pressing on the ground.

The idea is that the car has a fixed CG which means a fixed F/R and L/R distribution.  The best you can do is make the F/R distribution on the wheels of each side match the total F/R distribution.

From: Doug Donsbach dld@nssolutions.com 

Date: Tue, 01 Feb 2000 21:36:42 -0500

Peter Faill wrote:

>> This means that you can't change the F/R or L/R weight distribution of

>> the car.

> 

> I'm confused by this.  If I can't change the front/rear or left/right

> distribution, what exactly am I trying to achieve?

----------

Sorry, I was not clear. What I meant was that you cannot change the TOTAL F/R or TOTAL L/R distribution of weight. But you can change how the weight is distributed across the diagonals.

Simplistic example:

600  400

400  600

Total weight distribution is 50/50 F/R and 50/50 L/R. But it will not handle very well, at least not on a road course!

You can see how taking weight off the LF and RR by lowering those corners will transfer weight to the opposite diagonal to maintain the same total F/R and L/R distribution. Take 100# off the LF and RR and you have:

500  500

500  500

We haven't changed the total F/R or L/R distribution, just moved the weight from one diagonal to the other.

Does this help?

From: "DonNewton" dmbnewton@erols.com 

Date: Tue, 1 Feb 2000 21:47:6

Okay, guys. . .I'm on the side of the first respondents here.  The car is close enough.  You will not gain a static equilibrium on a car that is probably not a "true" race car (unless you break out the torch and start cutting and welding), and even if you did, so what?  The car in question here is out of "specs" by 20 (TWENTY) pounds at most.  It's nice, I guess, to tell him to go back and recompute, but if this is not his primary means of putting food on the table (probably not), and he's only here for the fun of racing, why cloud (obfuscate) the issue?  I think, as a previous respondent said, he should just go have a beer and RELAX.  This is supposed to be fun.

From: PDQCARRERA@aol.com 

Date: Wed, 2 Feb 2000 01:54:40 EST

> I corner weighed the car and this is what I got with driver and 1/8 tank of   > gas:

> LF 724      RF 736 

> LR 704      LR 724  

> QUESTION: What would be best here? Should I try to lift the RF a bit to place

----------

Sorry, I must've missed it somewhere but what kind of car do you have Steve?  Gee, if I race with only 1/8 of a tank I sputter in High"G" corners! I do my weight work at 3/8 level which is a lot closer to what I see most of the time when racing. 

Ross

From: Dnhmkting@aol.com 

Date: Wed, 2 Feb 2000 08:44:14 EST

Steve, everybody elses comments are way off what you need to do is the following

Go with 1/4 - 1/2 tank of gas, I do not know many that run on 1/8th a tank

Driver should loose 8 lbs to lighten the corner weight on LR.

Just kidding you look fine... no really

Doug Coup

From: Dnhmkting@aol.com 

Date: Wed, 2 Feb 2000 08:47:24 EST

Peter in your example below the car would understeer.  Too much weight Front vs. Rear.  On a 911 you want 60% F, 40% R, and then 50% Diagonally.

And another example:

LF 1000       RF 1000

LR 500        RR 500

Furthermore, is the idea to get the CG in the center of car by getting the

Weight of the car equally distributed over the 4 wheels?  Or is there more to this than that?

Subject: [racing] Re: Corner balance questions, 6/27/00

From: AnalogMike@aol.com 

In a message dated 00-06-27 03:44:02 EDT, joe@goqms.com writes:

<< Playing with doing my own corner balance on the 944 race car for the first time.  I've borrowed a very nice set of scales, and have archives and Mike's articles, but have a few questions. >>

<< Everything I read has the caveat of "IF you want to keep the car level".  A stock 944 should be pretty close to 50/50 F to R.  With my large butt in the drivers seat, the left side is over 200 lbs heavier than the rt.  What is the magic to having the car sit level?  Why wouldn't I just let the left side sit a bit lower and try for even distribution all around?  I hope this isn't from out in left field, but this is how my car sat after being professionally corner balanced on the "old" suspension. >>

----------

You want the car level so both left and right have the same suspension range of motion and change the same way as they compress.  You don't want one side to hit a bump stop before the other for example. You might want one side higher if you are running ovals or something, but for left and right turns level is best.

<< If, indeed the car should be perfectly (or pretty close to) level.... Do you just use a bubble guage across the rockers and bumpers to set "levelness" before calculating "ideal weight balance"? >>

----------

Or measure from a fixed suspension point to level ground with your weight in the car.

<< Thanks for the help.  Any direct responses would really be appreciated.  I leave for the alignment shop around 11:00AM and am on digest mode.  Was hoping to get the car pretty close on wt. balance, then fine tune if needed  after the alignment. >>

Subject: [racing] Re: Corner balance questions, 6/27/00

From: "Walter Fricke" FrickeW@ci.boulder.co.us 

The reason you want your car pretty much level with your body in the driver's seat is so that your suspension will work symmetrically.  The springs will bottom evenly, the car will scrape the ground evenly, and more importantly the angles of everything (like lower A arms, for instance) will be the same on both sides.

But you might want to measure just how much lower the left side is when you sit in the driver's seat.  You may conclude that a few millimeters isn't enough that you want to worry about it.  For instance, I bet that after you weigh the car without you in it, and then get in, not all your 200 lbs will end up on the left side.  I'd also guess that you won't depress the left side more than about a quarter of an inch, though this is straining my mental back-of-the-napkin capabilities.  Maybe someone has done elaborate skid pad tests to see how much effect static left side lean actually has on cornering, and quantified it.  Also, with your 50/50 front to rear distribution you could just move front and rear up by the amount of the deflection your weight causes to start off pretty much level, if your body's CG is about even with the car's.

I think it may be simplest to measure from identical points on the car to a surface which you believe is flat (doesn't have to be level, just flat).  On my 911 SC I use the two bolts which hold the front reinforcing crossmember to the chassis (also locates rear of A-arm) in front, and the protruding torsion tube cover in the rear.  This won't tell you anything about front to rear rake, but will tell you how you are doing side to side.

You also may have a misconception about what corner balancing does: you cannot, by any kind of corner balancing, make a car which has 200 lbs more weight on the left side than the right (that being you) balance 50/50 side to side unless you unbolt some heavy components and move them from the left side to the right side.  Doing that could be called balancing the car, but not corner balancing.  Maybe if you tilted the car at a 45 degree angle to the right so the center of gravity moved over enough you could do something like this, but within any practical capacity you have it is a given that you don't move weight by corner balancing.  All you do is adjust the percentage of total weight so that each tire carries its "ideal given the mass distribution characteristics of your car" weight.

Which, to reiterate, is simply a percentage of a percentage of total weight:

Right side percentage of total weight times front percentage of total weight times total weight equals " as-built ideal" right front weight.  Same for each other corner.

This should be easy for you, since you start out, you say, with 50/50 front rear even with you in the car.  And are only 200 lbs off side to side, which might work out to being 48% right, 52% left or somewhere in that ballpark?  Not all that bad.  You will notice that the weights will change distribution as you lean out of your door to look at the weight display, or lean front or back, side to side, or adjust your seat.  Seeing how much this affects things will give you an idea of the point at which you are going to call it good enough.

For the adjusting, Mike's article can't be beat.

