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Introduction:

I use Rodney Arndt’s “Chassis Setup Guide” as the definitive guide for the technicalities; the how’s and why’s. The musings in the paper below augment that guide from a slightly different (possibly warped) perspective and is a compilation of paper napkin notes I’ve taken while beta testing NR2002S. I’ve made the assumption the reader understands the mechanics and make very little attempt to explain them. Rodney already does a very good job of that in his guide. My intent here is to bring to light some of the differences in chassis setup between N4 and NR2002S as well as some of the things I’ve learned about setting up a simulated stockcar. Some of these differences are because of the new tire model and some of them are based on our ability to see what the roll-couple is. To explain some of these differences, I’m going to touch on the different parts of the chassis and tires that can be changed but again to understand the mechanics, refer to Rod’s setup guide.  Additionally, if you stop by the Team LightSpeed! Website, I’ll be doing a weekly setup guide for each track, which basically describes what my reasoning is behind the setups I posted for that track. I’ll be doing this in the ‘Setups’ forum.

Goals:

My goal as a crew chief is to build a car that has the following characteristics:

· It does what the driver wants it to do when he wants to do it. 

· It runs quicker laps than anyone else does.

· It’s easy to handle in traffic.

· It has better tire wear than any other car has.

· The handling characteristics of the car will change during the course of a fuel run, this is inevitable, but those changes should be predictable, moderate, and consistent.

Those are the idealistic goals but all five are impossible to achieve at the same time. Therefore, the real goal is to build the best compromise of the five individual goals. This may change depending on the type of race. For example, a short pickup race would necessitate a setup that’s fast and handles really well in traffic but not necessarily have great tire wear.   A league race would require a setup that has better tire wear over the long run. Most importantly in all situations is that the driver is happy with the car and that the driver is capable of driving the car. Since in NR2002S you are typically both driver and crew chief it is ESSENTIAL that you are honest with yourself. If you can’t consistently drive a neutral chassis setup. Don’t do it.  Even though a tight setup will have worse tire wear than a neutral or loose setup, trying to run a looser setup wont do you any good if you’re ripping sheet metal off every lap.  

Goals Continued…

The majority of this paper will discuss chassis setup theories but I believe it’s also very important to list my goals as a driver and briefly describe how I go about reaching those goals:

· Stay out of accidents: (Number one goal. You must first finish to finish first. The best way to stay out of accidents is to be patient and not push bad situations. Always be aware of what’s happening as far in front of and behind you as possible. Scanning the rearview takes practice and a good set of 4 speakers and 3D sound also helps with situational awareness. Practice the scenarios that may happen in the race, braking hard in the middle of a corner, accidentally hitting the apron, and by all means, practice getting into and out of the pits.)

· Run faster laps than anyone else does. (This only comes from practice)

· Be easier on the tires than anyone else is. (This only comes from practice)

· Be more consistent than anyone else is. (This only comes from practice)

· Know what the car is really telling me so that I can tell the crew chief how to adjust it. (This only comes from practice. The most common misperception is a tight car on entry that may feel loose. If you have to turn the steering wheel to get the car to turn in, the car is tight. The car should start to turn itself in as you let off the gas. Proper corner entry is more a function of brake/throttle work than it is steering. With NR2002S, the crew chief can rely on tire temps as much as your input to tell him what the car is doing. If the driver is whining about the car being loose on entry but the RF tire is running 20 degrees hotter than the right rear it would be in the drivers best interest to re-evaluate his or her abilities and technique.) 

Notice that all of the above comes from practice. There’s a very important message there. (
Tires: 
Everything on the chassis can be tweaked one way or another with no definitive right way of doing things.  However, tire temperatures provide the most help in determining how the chassis is handling and where we need to adjust. The NR2002S tire model is much improved in regards to temperatures providing a more realistic measurement of how the car is handling. This means that we can now more accurately determine if the car is; neutral, tight, or loose. Since we can rely on the tire temperatures to tell us how the car is handling, we’ll have a better idea of when the driver needs tweaked more than the car does. (
Also improved but still not perfect is the relationship between temperatures and tire wear. You can have a tire that runs cooler but still wears faster than those running at hotter temperatures. You’ll find different results at different tracks. However, there appears to be a better correlation between “Hot” pressure and tire wear. Even if the tire is running cooler, but it’s pressures are much higher, it will probably wear faster than those running at lower “Hot” pressures. There is a point of no return here (increasing pressure does cool the tire to a point but can also make it hotter) and I haven’t fully figured this out yet. I’m not sure I ever will, as this area seems to be still as much art as science. 

The final big improvement is the relationship of using too much camber and too much pressure versus tire wear and grip.  In N4, we found out that the we could run a lot of camber and a lot of air pressure with the result being that the car would turn better and be faster on the straights because of the decreased rolling drag of a crowned tire.  In NR2002S, too much camber reduces grip and increases tire wear as it should. Increased tire pressures still reduce rolling drag but again at the cost of grip and wear.  Now a temperature reading of 201/198/193 on the right front means a lot more than a tire that reads 212/216/190.  If you have a right front with those temp readings in NR2002S, you’ve got serious problems. In N4, those readings were probably about right ( 

IMPORTANT: Taking tire temps after running only few laps doesn’t mean anything.  The absolute best tire readings come just when the tire starts to cool off. This can take 6 or 7 laps at the superspeedways but it may take 20-25 laps at the smaller tracks. 

You want both front tires to have about a 5 –10 degree difference between the outside edges with the middle temp being about a degree or two less than the hotter edge, the outside of the left front and inside of the right front on an oval. Really, as far as tire wear goes, the middle temp should be the average of the two edges but I’ve found that it takes too long for the car to come in running pressures that low, the rolling drag is significantly increased costing us straight speed and tire wear is reduced by a couple of laps at most depending on what track you’re running. I believe the compromise is justified here but you may want to stick with a middle temp that’s the average or if you’re running sprint races, you may want the tire to crown slightly and be a few degrees hotter in the middle.  

I need to back up for a second and explain the 5 –10 degree difference I mention in the first sentence of the above paragraph because you’ve got to be thinking at this point, why wouldn’t I want a tire that has even temps all the way across the tread. It’s impossible to get the car to turn in if the outside of the left front and inside of the right front is not a bit hotter than the other edges. Sometimes, you may even have to break the 10 degree boundary to setup the car so it will turn in. In a nutshell, the less camber you can use on the right front, the better. The tire will grip and wear better with the least amount of temp spread across the tire.

Rear tire temps are measured the same way. A tire with higher pressure will be faster but with a loss of grip and wear. Again, this is much more the case with NR2002S than it was with N4. (You ever wonder why some of the really fast guys were just smoken you down the straights? They were running very high tire pressures with only a minimum price to pay in grip and wear)

I really like the new tire model. There is a much smaller range of whether the temps are right or not. If you get the temps to out of whack you’ll pay for it in grip and wear. This makes things much easier on the crew chief but will probably make them a little more difficult for the driver as I’m sure this will tighten the field up a bit. 

Camber:

As stated above, your camber is dialed in when you have about a 5-10 degree temperature spread between the edges of the tire.  There is some leeway here that you’ll want to take advantage of based on how you want the car to handle.  THE absolute most misunderstood concept is a car that’s tight on entry but people perceive it to be loose. What happens is that most of us think we need to ‘STEER’ the car into the corners. At most tracks this is just WRONG especially at the high speed banked tracks. As you let off the throttle, the car should start to turn itself. If it doesn’t, you need to dial in more camber on both sides of the chassis. If you’re already using +5.0 on the LF and the car doesn’t want to turn in, you may have to put in a little more RS camber and break the 10 degree rule. Personally, there’s only two tracks I have to do that at.  In NR2002S, the left front side camber is much more involved than it was in N4. Take advantage of that and use all the LF camber you can as it will help you get into and out of the corners much faster.  About the only time you don’t use all of the LF camber is for tracks that have off-camber banking on the apron. If you hit the apron and you’re using a lot of LF camber, it’s pretty easy to upset the car and get squirrelly. Backing off on the LF camber will temper that. 

Castor:

I’ve learned a lot about castor recently and have found that it’s a much more useful tool than I originally thought.  For example, if there’s an oval track you trail brake heavily at such as Martinsville, it’s a great idea to set your camber on both sides the same. Remember the car will pull to the side with the least amount of castor. This is a no-no at Marty especially if you’re using a lot of rear brake bias. Conversely, you can also use castor in addition to camber to help the car turn in by using a more positive RS than LS.  More positive castor also helps on the super speedways when you need the chassis to be less twitchy through the long corners but still loose enough not to burn up the RF tire. Last, but not least, the more positive castor you use, the easier it is to save power slides on corner exits. I’ve cranked the camber way up on the road courses with great success. The only trade-off s to using more positive castor is it tends to deaden the feel of the steering and very slightly increases camber.

Roll-Couple:

If  you have used my setups for N4, you know that the roll-couple of those cars is way too biased towards the front.  After learning what my roll-couples were when I imported my N4 setups into NR2002S, my first thought was crap, I have to really rethink things. I had to start moving the roll stiffness from the front of the car to the rear. Remember stiffer in front means a tighter car and stiffer in back means a looser car. I know that any of you that may have used some of my setups in the past are already saying, “NOOOOOooooooo, don’t make them any looser!!!” (  A good question may be why bother, if the setup is already good, why mess with it? Why to make it better of course ( Balance is everything in a chassis setup and the roll-couple is a good way of determining just how balanced your setup is. If the roll-couple is out of whack, you have to do some pretty extreme things somewhere else to make up for it.  You’ll notice that the super speedway chassis’ have a roll-couple percentage in the lower 70’s with that percentage moving towards 80 as the tracks get shorter. 

Chassis Weight:

I still use the most negative wedge available (-150) even though I’ve reduced the roll-couple by as much as 15-20%.  However, I use more front weight on all of my setups. I come a lot closer to using the preferred numbers in the little help box in the garage now and the result is a more stable chassis with better tire wear. 

Swaybars:

To get the roll-couple percentage into the 70-80% range, I use the maximum 1 inch rear swaybar.  I use as thin a front swaybar as I can get away with. However, instead of using the rear swaybar to adjust for weather, I use the front one. Increase it for colder weather and decrease it for warmer weather. Yes, increasing the front swaybar will increase your roll-couple but we still have to drive the car and man those tracks get slick when they’re cold in the sim. 

Ride Height: 

One of the things I learned about in N4 is that using some rake (having the rear of the car sit higher than the front) adds rear downforce. The great thing is that even though we’ve added rear downforce we haven’t increased drag. Anytime, you can increase downforce without increasing drag, you want to do it. The catch (there’s always a catch) is that raising the LR lowers the RF and this can cause the RF to scrape the ground on tracks that have some dips or bumps in them. You can increase the stiffness of the shocks and springs, you can raise the LF ride height, which will also raise the RF, or you can do some combination of all of those. I’ll discuss that for each track in the LightSpeed! Forums. 

All the rest:

The philosophy I used when adjusting trackbars, springs, shocks, etc... hasn’t really changed much so I’m not going to really cover those things here. Again, you really should read Rodney’s Setup Guide to understand the mechanics.  

