
   

    
 
This guide is intended for racers who are new to driving in Forza Motorsport 2 and those 
that are new to the tuning of a virtual racing car.  If you are experienced in Forza or 
simulation and real world race car tuning, than this guide is probably a little basic for you 
– but may serve as a useful refresher or food for thought.  I am going to keep this guide 
simple – the approach to vehicle dynamics discussed in Section 5 is severely lacking in 
detail, as this guide is not intended to be a physics lecture.  We will save that for a future, 
more presumptuous tuning guide! 
 
Before we dig in, a bit of a disclaimer – the information contained herein is an effort to 
share my current understanding of real world vehicle dynamics as simulated in the racing 
game Forza Motorsport 2 at the time of writing.  This understanding is compiled from a 
combination of common, generally accepted theories and practices as well as my own 
personal experience, both in and around real and computer-simulated racing cars.  I 
reserve the right to change my interpretation and understanding about any of the ideas 
and information contained in this guide at any time… and if the latest revision date of this 
document is in the distant past, you can rest assured that I have learned that at least some 
of what you are about to read is out of date!  That is what we love, and hate, about tuning 
and racing – if you aren’t learning new things, or you aren’t relearning old things in a 
new way – you are going to find yourself falling behind the competition. 
 
Now that we have that common understanding of each other, let’s get to it!
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Section 1 – Self Reflection: Are You 
Ready To Tune? 
 
I will keep this section short and sweet, as my thoughts in this particular section are not 
necessarily going to be very popular! 
 
It is my firm belief that before anyone starts messing around with tuning in Forza, or 
even real life, they need to be able to drive fairly well.  What do I mean by fairly well?  I 
don’t mean outright speed, you don’t have to be setting lap records.  If you can drive 
fairly well, you are someone who can: 
  
 1. Maintain control of your car at all times 
 2. Have a good understanding of proper racing lines 
 3. Can hit your ‘marks’ – braking, throttle, turn-in, and apexes – consistently 
 4. Can drive a car ‘smoothly’, avoiding abrupt driver inputs that upset the car 
 
If you do not meet the 4 criteria above, tuning won’t get you a heck of a lot.  If you can’t 
drive your car in a controlled, consistent manner, you can’t use the stopwatch or the seat 
of your pants to determine if a change you made to your car’s setup was beneficial or not.  
If you can’t figure out what changes help or hurt your car’s performance, then you stand 
a very good chance of making your car’s handling worse, and your lap times slower, by 
trying to tune it. 
 
Bottom line: if you are serious about tuning, get the driving basics down first! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A Note On Driving Aids 
 
New drivers often ask about what driving aids they should or shouldn’t 
use while racing and testing.  I think the answer here is dependant on 
the person, as most experienced Forza drivers, from the fastest to the 
slowest, utilize two aids: the driving line and ABS (in higher classes, 
TCS is somewhat common as well). 

 
Personally, I would say use whatever makes you comfortable and 
allows you to control your car – but understand that STM, and often an 
automatic transmission, will almost certainly make you slower on the 
racetrack.  Auto trans, STM, and TCS also can drastically influence 
your car’s setup – the earlier you turn them off, the earlier you will 
learn how to set up a car to run well without them! 
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Section 2 – Why We Tune 
 
What exactly is “tuning”?  We better define this before we go too much further!  While 
we are at it, we had better be sure we know exactly what a “setup” is, too. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
This seems pretty simple, but it is important to lay this groundwork.  Note that for our 
purposes here, tuning is the adjustment of installed components.  In Forza and in the real 
world, you have the ability to change the parts that are installed on your car by buying 
upgrades to improve the performance of a car’s subsystems.  The process of upgrading 
your Forza racing car is worthy of an entire guide unto itself, and we really won’t be 
touching on it too much here.  We are going to focus on tuning whatever parts we already 
have installed on our racecars (generally the highest suspension/trans/brake/diff options) 
and work within that framework to suit the car to the driver and the track as best we can. 
 
Now we know what both a setup and tuning are, but the scope of our definition is huge.  
In real-life racing, there are hundreds of ways to alter a setup to make a car more suitable 
to its driver and to the racetrack.  In a racing sim like Forza there are fewer adjustments 
available than in real-life.  Luckily for us, all of these complicated tuning possibilities can 
be distilled down to two basic objectives we are in pursuit of when altering settings to 
make a car suitable to the driver and to track conditions: 
 

  
 
  
 
 
 
 

Tuning Objectives – Improve lap times by: 
  

 - Make the car easier for the driver to control 
  

 - Make the car able to go from Point A to Point B on the 
racetrack faster 

Definition of “Tuning”  
 
“Tuning” is the adjustment of installed components on a racecar 
to make the car’s behavior more suitable to the driver and to track 
conditions in order to improve lap times.   
 
In terms of setup as defined above, tuning is the act of altering an 
existing setup to create a new one that better suits a car to the 
driver and track, ultimately making the car/driver combo faster. 

Definition of a “Setup” 
 
The term “setup” refers to a collection of settings of all the 
adjustable components installed on racecar. 
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It is important to understand the difference between these two objectives – both have the 
same goal, to improve lap times, but require different approaches.  The first, making the 
car easier for the driver to control, is the search for a setup that allows a driver to trust the 
car’s behavior.  A car that meets this criteria will go where the driver wants it to go in a 
turn, will brake well when he or she steps on the brake pedal, and will accelerate well 
when called upon by the throttle.  Another way to characterize this is to understand that a 
well set up car will be predictable – the driver knows what behavior to expect if he 
pushes the car to its limits – this allows us to extract maximum performance from the 
driver! 
 
The second objective is all about squeezing maximum performance out of the car.  It is 
about not just turning where the driver wants the car to go nice and predictably, but about 
having the maximum amount of grip possible for the driver to use to take that turn as fast 
as possible.  It is about being able to brake and accelerate as hard as possible given the 
parts that we have installed on the car. 
 
Sometimes, tuning to improve the car for one of these objectives also helps us improve 
upon the other.  Unfortunately, there are times when the opposite is true… a change that 
helps us improve our lap times sometimes makes the car less comfortable to drive, and 
vice versa.  We can’t always have both with every setup change we make!   
 
Tuning by way of making setup changes is a big game of compromises… and to be 
successful tuners, we have to accept that fact early in our tuning education.  In general, 
there is no such thing as a perfect setup – but there is usually such a thing as a better 
setup that what we are running now!  This guide is intended to help you understand the 
beginnings of how to approach this puzzle and make the most effective compromises. 
 
OK, it is time for me to cause a couple groans out there in the audience, so bear with me 
for this next statement and for the beginning of the next section as I explain myself.   
 
Ready? 
 

In this guide, we are only going to focus on the first 
objective, “Make the car easier for the driver to 

control”.  
 
I hope that thought hasn’t chased you away yet, but it isn’t exactly the way most people 
approach learning to tune.  Read on in Section 3, and I will attempt to convince you why 
I am proceeding in this fashion! 
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Section 3 – Where to Start with Tuning 
 
So, why the hell would Shiny suggest we focus on only one of the two major tuning 
objectives when we are first learning to tune? 
 
The answer is twofold: 

 
1. It is a far simpler task to make the driver comfortable than the very ambiguous 

second objective of “Make the car able to go from A to B faster” 
2.  Not only is it easier, but tuning for driver comfort actually accomplishes 70% 

or more of the “A to B faster” objective anyway!   
 
If a driver is firmly in control of the car, and the overall setup of the car is not too far out 
to lunch, then most of the opportunity to tune the car and make it faster has already been 
realized.  Since we start out with default setups in Forza that aren’t too crazy, it is 
typically safe to assume that your setup is not too far out to lunch if it is at, or close to, 
the default setup provided by Turn 10.  This doesn’t mean that a default setup is 
necessarily a very good or fast setup, just that they aren’t usually horrible setups.  
 

        

Tuning Opportunity - Where is the lap time?

Tuning for driver 
comfort (Balance)

Tuning for max 
mechanical 
performance

 
 
You won’t find the figure above in any vehicle dynamics textbook or on any website.  
Why?  Because I made it up!  However, based on my experiences I firmly believe it is 
true in most cases.  If you are starting with a halfway decent setup like the default setups 
in Forza, the biggest opportunity to improve your lap times is in optimizing the balance 
so the driver feels comfortable and can give his all. 
 
Note that in this illustration, driver comfort is referred to as “Balance”.  What is balance? 
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Most people who pick up Forza or a similar racing game are familiar with the concepts of 
Oversteer and Understeer.  This is what we are referring to when we say “balance” – it 
is the oversteer/understeer characteristic of a particular setup.  Tuning for balance means 
making adjustments to the car to try to alter the car’s oversteer and understeer behavior, 
and hopefully making the car easier to control for the driver. 
 
This guide is not intended to be a vehicle dynamics resource, so we will refrain from 
referring to things like “load transfer”, “roll axis”, “slip angles”, “yaw”, and other 
complicated concepts as much as possible.  Bearing that in mind, here are the definitions, 
for our purposes here, of oversteer and understeer: 
 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Oversteer on left, Understeer on the right  
 

Interestingly, studies involving both racing drivers and normal “civilian” drivers on the 
road have indicated that drivers typically are more sensitive to changes in balance than 
they are to changes in speed.  On the racetrack, this is often seen after a setup adjustment 
is made to the car that affects the oversteer/understeer balance of a car.  The driver may 
not be able to feel that the car is .15 seconds faster or slower per lap, but they will 
certainly be able to tell if the vehicle switched from understeering in Turn 1 before the 
setup change to oversteer in the same turn afterwards. 

Definition of “Oversteer” 
 

A car is said to be experiencing oversteer if, under hard cornering, 
the rear tires lose traction before the front tires do.  An oversteering 
car tends to try to spin when being driven hard by the driver.  In 
NASCAR speak, oversteer is when you’re out of control and “you 
can’t see the wall coming!”. 

Definition of “Understeer” 
 

A car is said to be understeering if, under hard cornering, the front 
tires lose traction before the rear tires do.  An understeering car tends 
to not want to turn into a corner when being driven hard by the 
driver.  In NASCAR speak, understeer is when you’re out of control 
and “you see your front bumper heading towards the wall!” 
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It is also important to realize that any change you make to one end of the car affects the 
overall balance of the entire car.  For example, let’s pretend you are driving the Porsche 
in the picture above… you are experiencing extreme oversteer.  There are many changes 
you can make to help this situation, but as we will learn in this guide, you could make 
changes at either end of the car that would work to improve the balance!  For our 
purposes in this guide, we are going to always keep the following idea in our minds: 

 

An imbalance, whether it is oversteer or understeer, 
arises from the fact that one end of the car has more 

‘grip’ than the other end. 
 

Clearly - but to repeat - if a car is understeering, it is the front tires that don’t have 
enough grip in relation to the rears.  Oversteer arises when the rear tires don’t have 
enough grip in relations to the fronts. 
 
To solve the Porsche problem pictured above, you might make a change to give the rear 
end more grip… but you could also take some grip away from the front of the car, and 
have similar results… if the front tires didn’t have as much grip, the front/rear balance 
would be closer and the rear wouldn’t slide as much.   
 
Later on when we are more sophisticated tuners and have moved past this guide being 
very useful, we will undoubtedly decide that there is a preferred approach to deciding 
which end of the car to work on when we are looking to improve balance – that is when 
we are looking for “ultimate grip” – but this guide is aimed at helping us improve 
balance, and balance alone. 
 
By this point, we are all now familiar with exactly what our two primary objectives are 
going to be when we tune.  We have also come to the conclusion that the bulk of the 
opportunities to get faster can be accomplished by just pursuing one of these main 
objectives – getting our driver comfortable with the car by achieving a nice, balanced 
behavior.  In the next section, we are going to make a quick side trip into a couple of 
logistical procedures and some tools that can help us be better tuners before we get into 
the real nuts and bolts of tuning for balance. 
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Section 4 – Tuning Logistics and Tools 
 
Before we get into real detail about how to adjust your setup to tune your balance, I want 
to cover a few pointers for getting the most out of your testing.   
 
If you are a fan of professional motorsports, you have probably observed various 
approaches that teams take to the job of testing and/or racing.  There are some teams out 
there that look like they employ a party atmosphere, where drivers and team members 
tend to be undisciplined in their approach to job at hand – but man, it looks fun!  
Certainly better than your day job and mine, right? 
 
There are also teams that almost look robotic in their actions – a walk through their 
garage or pit area will reveal everything from tools to spare parts to food and drink 
refreshments laid out with military precision, checklists for every possible repair or 
maintenance job that the racecar might need all over the place on clipboards, and a sense 
of order about everything they do.  These are the Renaults, Ferraris, McLarens, 
Hendricks, Penskes, and Ganassis of the world – they are at the track to do a job, and 
they are going to get it done right! 
 
As a complete side comment, my all-time favorite example of a team being prepared to 
the extreme was what I saw in Parc Ferme after the 2006 US Grand Prix – there are two 
mechanics allowed in to PF for each car that is impounded, and their job is to take any 
parts off the car that the FIA desires to check for legality.  While most teams had a 
couple of extra mechanics standing just outside of PF to run back and forth to the team’s 
garage when a particular tool was forgotten, the Ferrari team came into PF with a 
toolbox labeled “toolbox per il controlli di FIA” – toolbox for FIA inspections.  The boys 
from Maranello are always prepared to win! 
 
There are a few lessons you can take from professional racing teams that will help your 
tuning efforts in Forza.  Anything you can do to reduce variables and increase the speed 
in which you can determine if a change is good or bad is going to help you develop better 
setups and tuning skills.  Make sure there is a method to your madness! 
 

 
 
 

Testing and Tuning Tool and Timesaver Tips: 
  
 - Pick a “home track” wisely and do the bulk of your testing there 
 - Don’t adjust too many setup parameters at one time 
 - Develop a naming convention for your setup saves 
 - Keep a notebook handy to write down any “Ah-Hah!” breakthroughs 
 - Drive with the tire temp HUD enabled and learn to understand what 

it is telling you 
 - Use the benchmarking tool wisely 
 - Learn how to use the telemetry tools in Forza 
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Let’s work through some of these ideas briefly, and then spend a little extra time on how 
to use the telemetry and benchmarking tools. 
 
Picking A “Home Track” 
In Forza, it can sometimes pay off to have a setup created for each and every track.  By 
and large, though, you will find that tracks can be grouped together by characteristics 
such as length of straight, corner types, curb types, and amount of banking / track 
camber.  Often, one setup will work great on the other tracks that fall in the same 
grouping based on the basic factors listed above. 
 
That being said, actual variation in your setup from track-to-track when going outside one 
of these groupings is still pretty small.  It pays off to pick a home track where you test 
your cars to create a ‘baseline’ setup.  A baseline setup is primarily an exercise in 
creating a solid, well-balanced setup that will run OK at most tracks.  Coincidentally (or 
is it?!?!), this guide will provide you with the tools you need to take the default Forza 
setup for your car and turn it into a solid baseline setup. 
 
It doesn’t matter a lot what track you pick for your home track.  I would strongly suggest 
that you pick a track that you are particularly fond of and good at driving in a consistent 
manner… if your driving isn’t consistent, it is hard to get a clear picture of whether a 
demon setup tweak helped or hurt you!  Since you are going to be developing your 
baselines there, you want a track with a decently long straight and some varied corners – 
don’t pick a street circuit, as there are only 3 types of corners there – slow, nasty, and 90 
degrees.  Lastly, I would highly recommend that you pick a track with a lap time that 
isn’t too lengthy – if we use the stopwatch to determine if our setups are good or not, the 
faster we can complete a typical lap, the faster we have a verdict.  When all is said and 
done, I think there are pretty much 3, maybe 4 tracks that really foot this bill in Forza… I 
will leave you to figure them out and pick one as your home base! 
 
Adjusting Multiple Settings At One Time 
Don’t adjust too many things on your setup at once.  Pretty simple to understand, really – 
if you make a test run, then come into the pits and adjust a whole bunch of things at one 
time – how do you know which one made you faster or slower when you go back out on 
track?  Over time you will learn which adjustments can be made concurrently, and that is 
a good thing because it will save you time and you can come to a good setup faster.  But 
unless you know that it will be OK, save yourself a headache or ten and don’t adjust 
many settings at one time. 
 
Develop A Naming Convention For Your Setup Saves 
You already know this, right?  I hope so – if you don’t, get in the habit now!  If it is a car 
you run in multiple classes, your name should tell you which class the setup is for.  The 
track name is always a good idea, too.  And maybe some sort of note to yourself about 
whether the setup is a well tested, race ready setup or a work in process.  Or a baseline.  
Occasionally, I also put something in the name if the setup has a nasty habit, for example 
I might have “tight!” in the name to remind myself the car understeers a lot.  Some 
people even put fastest lap time in the save name, but I usually don’t have enough room – 
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although this is certainly better in Forza 2 than it was in the original, as save names can 
be made much longer. 
 
Notebook 
Invariably, there are going to be times during a test when you learn something great and 
new that you want to remember.  I would suggest you keep a little notebook handy to 
capture these thoughts.  Also guaranteed is the fact that there will be times while testing 
that you relearn something you thought you already knew, or you wish you remembered 
something you learned and forgot a couple of weeks ago.  All good reasons to keep 
notes! 
 
Using The Tire Temp HUD 
The tire temperature heads-up-display can be brought onto your screen while driving.  I 
would highly recommend its use, especially in testing.  It is pretty easy to understand and 
use, with simple color-coding to tell you if your tires are too cold, just right, getting too 
hot, or way too hot (white-green-yellow-red, respectively).  It also gives you an idea of 
the size and shape of your tires’ “contact patches”, which we will be discussing in a little 
more detail in Section 5. 
 
Benchmarking Tool 
Because Forza is a car simulator based on a mathematical model, it can somewhat 
‘predict’ how your car is capable of performing by taking the setup values you have 
chosen and calculating some basic things like acceleration times, top speed, braking 
distance, and cornering forces.  This can sometimes be a good tool for saving you some 
track time – you can make a change to your setup, and instead of spending 5-10 minutes 
of track time to see the results, you can spend 5-10 seconds running the benchmark tests. 
 
As cool as the benchmarking tool appears to be, I think it isn’t quite as useful as it may 
seem – but there are some good things we can use it for. 
 

          
         The Forza 2 Benchmark Results Screen 
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I would suggest you be very wary of using the 0-60mph and 0-100mph benchmarks.  If 
you think about it, the only time you ever care about performance from a dead stop is at 
the start of the race, so this measurement is somewhat useless to us.  In general, you will 
be going between 50 and 150mph, which would probably be a more useful test… but it 
isn’t available.  However, if you subtract the 0-60 time from the 0-100 time, you get your 
60-100 time, which is at least a little more applicable to the closed-circuit racing in Forza. 
 
The braking distance benchmark is a little more useful, but not by much.  The reason is 
that the braking benchmark calculation is done assuming ‘ideal’ circumstances – in a 
straight line, on a smooth bit of track, with tires maintaining perfect traction under 
‘threshold braking’.  Most likely, you won’t find these circumstances while testing or 
racing!  We brake and turn at the same time, brake while running over dips and bumps in 
the track, and either rely on ABS to keep us from locking up or run no ABS and probably 
do have a little lock up going on.  This test can be considered ‘directionally accurate’ at 
best… if you make a setup change and the braking benchmark says it was an 
improvement, then you will probably also find an improvement on the track, but it is hard 
to say if it will be a bigger or smaller improvement than the benchmark predicted. 
 
Personally, the only thing I ever use the benchmark test for is the lateral Gs.  Just to make 
sure everyone is on the same page, higher lateral Gs are better.  What are lateral Gs?  G is 
a unit of measure for acceleration.  When something is traveling in an arc, like a car 
traveling around a corner, the object experiences a lateral acceleration towards the 
geometric center of the arc (sometimes referred to centripetal acceleration and/or force, 
and often incorrectly as centrifugal force!).  The faster an object travels on an arc, the 
higher lateral acceleration it experiences.  The benchmarking uses a test arc driven at two 
different speeds, and calculates the acceleration that the car is capable of achieving and 
expresses it for you in Gs.  Higher is better! 
 
What do I suggest using the benchmark test for?  Primarily for figuring out optimum tire 
pressure ranges as we will come to in Section 5.  In practice, I rarely use the 
benchmarking tool at all – but it can be a useful starting point for setup analysis. 
 
Telemetry 
Telemetry is what race engineers live and die by at the racetrack.  It is a concept that has 
been around for many decades now, but it becomes more prevalent with each passing 
year as electronics and computer technologies develop new, cheaper, faster, smarter, and 
lighter sensors and computational powers.  Woe be to the driver who comes in off the 
track and tells his engineer that his car is understeering when the telemetry says that the 
car is oversteering!  Engineers like cool, hard data… and some whiney, over-paid 
driver’s (and in every race engineer’s mind, all drivers are whiney and over-paid) 
complaints don’t fit into a nice spreadsheet like the information a data acquisition system 
spits out from all the car’s sensors! 
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General Telemetry Tab  Friction Telemetry Tab 
 
The first telemetry tool in Forza is the General tab.  Really, this tab isn’t very useful to 
us.  It shows some interesting data, like our speed, rpm, power, and torque… but only 
instantaneously.  The same goes for the driving input brake, throttle, and steering angle.  
Nice to see this data, but since it isn’t graphed in such a way that we can compare it to 
other runs with other setups, it isn’t often very useful to us. 
 
The second tab, Friction , is somewhat more useful.  In this tab, we get the same data as 
the General tab (a common theme, we shall see!), but in addition we get a graphical 
representation of the grip available at each tire (circle), and a force vector showing how 
much grip we are asking the tires to give us (line).   
 
You will notice that the circles that represent the amount of grip available at each tire 
change size very often and very fast.  This is largely a result of load (often called 
‘weight’) transfer - a topic we won’t really cover in this guide, and also aerodynamic 
loads, tire contact patch shape and size, tire compound, and to a lesser extent, suspension 
geometry.  When these circled are green, the tires have enough grip to do what we are 
asking – if they are red, they don’t! 
 
The blue lines represent how much grip, and in which direction, we are asking the tires to 
give us due to our driving inputs – steering, braking, and accelerating.  If the line is 
partially blue and is inside the circle, it means that the tires have enough grip to do what 
we are asking them to do.  If the line is all yellow and is outside the red circle, it means 
we have exceeded the tire’s traction capability, and it is sliding.  There is much debate 
over the significance of the blue vs. the yellow line segments – as far as I can tell, blue is 
what you are asking for, assuming you aren’t overloading the tires, and the yellow 
segment merely indicates that there is some grip left, unless the entire line is yellow, 
which means you are asking for too much and the tire has broken traction and is sliding.  
 
The Friction tab can help us diagnose understeer and oversteer conditions.  If the lines are 
usually inside the front circles but outside the rear circles when we are cornering hard, 
then the car is oversteering.  If the opposite is true and the lines on the front tires are often 
outside their corresponding circles, the car is understeering.  Hopefully, the telemetry will 
confirm the observations you made while driving the car.  If not, then either you or the 
telemetry is confused – and I will bet you $100 that it isn’t the telemetry! 



   

More Grip!     
© Shiny Side Up!       FM2 Tuning Manifesto Part 1 http://simracers.myfreeforum.org/ 
Page 14 v1.3 7/22/07   

   
Suspension Tab  Body Acceleration Tab 
 
The Suspension tab is another fairly useful tool for us.  This shows us where the 
suspension of each corner of the car is at in its travel range in the form of a bar graph.  
The line in the center of the bar is where the suspension is at the car’s “static ride height” 
– the height when the car is sitting still in the pits – represented as 0.00 inches.  As the car 
travels down the track, the suspension articulates up and down due to bumps, curbs, 
braking, cornering, accelerating, etc.  This graph shows us where the suspension is during 
all of these events.  It is a common misunderstanding that this graphic shows ride height 
– which is the distance between the lowest part of the chassis and the track surface – but 
it does not.  It shows suspension travel, which will allow you to get an idea of what is 
happening to your ride height, but it is not at all the same thing! 
 
In theory, you don’t want the suspension to see much red on this graph.  Any red 
indicates that the suspension has used up its available travel, and typically this would 
mean that the car will not be respond well if the suspension is asked to move any further.  
If the red stays at the top of a bar graph for more than a split second, the car is probably 
scraping the ground.  If it is at the bottom of a bar graph, there is a good chance that the 
tire is being lifted off the track – not good at all. 
 
As a side note, please forget all the coil bind crap you may hear about if you are 
watching NASCAR racing lately, their circumstance is an artificial one due to their rules 
and how valuable front aero is for them – in most real world scenarios, you do not want 
the suspension to hit its upper or lower travel range very often, if at all. 
 
Notice that I started the paragraph above with “In theory”.  Forza’s physics model is, in 
general, the best simulation engine available to us for circuit racing on a gaming console 
at this time.  However, it has its flaws… and one of them is that the penalty for maxing 
out the travel of your suspension (and for bottoming out on the track) is not as severe as it 
is in real life.  This has lead to many people using setups that would never work in the 
real world, where cars are scraping the ground around much of the track with no loss of 
control.  This hasn’t been completely fixed in Forza 2, although it is better than in FM1.  
The “super low track scraper” setups are still sometimes exploited at some tracks. 
 
The Body Acceleration tab is not very useful as a setup tool in Forza due to the fact that 
you can’t graph its data over time.  It is pretty eye candy, and it can be used somewhat to 
help a driver see some of his or her bad habits, but it isn’t good to help us tune with. 
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Basically, the Body Acceleration tab is a graph that is more commonly referred to as a 
“Friction Circle” graph.  What you see is a few concentric circles that correspond to 
acceleration thresholds.  Sounds complicated, but it isn’t… basically, the darker circle is 
drawn roughly at the G value for your car if you do the 120mph Lateral G Benchmark.  
In theory, this is the maximum cornering force that your car can generate.  The other, 
lighter circles are just drawn for your reference at G values higher or lower than your 
benchmark.  The squiggly lines inside the circles are a depiction of the acceleration that 
your car is currently experiencing.  Unlike the blue lines in the Friction tab we discussed 
a couple of pages back, the data plotted on the Body Acceleration tab is the actual 
acceleration your car is experiencing, regardless of your driving inputs.  You may be 
asking the car to do 1.5G in a corner, but if you are sliding and only getting 1.2G, that is 
what this graphic will show you.  If you exceed your car’s limits and start to slide 
heavily, you may also see very high values for short amounts of time. 
 
How do we use this tool?  Well, if it were designed better, we would see all of our data 
from one lap on the graph at once.  As it is, you only get to see a few seconds at one time.  
If we could see a whole lap, and could save it and compare it to a picture of a different 
lap run with a different setup, it would show us what setup is capable of carrying the 
highest acceleration forces – and can travel faster through corners, down straights, and 
through braking.  Below is an example from real life, with two setups displayed in two 
different colors.  The black lines are added to help you see the difference… the setup that 
contributed the orange data points is from qualifying, and as you might expect, it appears 
to be able to develop higher G forces than the race setup (at the expense of tire life!). 
 

                
 Real-Life Traction Circle Example – 1 Lap of Data from 2 Different Setups 
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The next telemetry tab is called Tire Miscellaneous.  Like all the other telemetry tools, it 
would have been more useful to us if the data could be stored so we could look at an 
entire lap’s worth of data at one time instead of an instantaneous readout.  However, there 
are still some useful things that we can glean from this tab. 
 

      
Tire Miscellaneous Tab                               Heat Tab 
 
The camber, tire temperature, tire pressure, and tire wear data here are all useful to help 
us develop good setups.  The only two that we will really rely upon for this guide are the 
tire temp and pressure, as tuning to optimize camber and tire wear aren’t going to fall 
under into the scope of our basic balance tuning.  Shortly, we will be discussing tire 
pressures in Section 5, and this tool will allow us to see if we are indeed running within 
our optimal tire pressure range while out on the race track. 
 
The final telemetry tab is called Heat.  This view allows us to see the tire temps across 
different parts of the tire’s tread area – inside, middle, and outside.  We aren’t going to 
dwell too much on how to change these temperature distributions, but for the purpose of 
this guide the Heat tool can be used to help diagnose understeer and oversteer conditions.  
If you see the front tires are significantly hotter than the rear tires, that is a great indicator 
that you have too much understeer.  Likewise, rear tires much hotter than the fronts 
would indicate oversteer.  This is a more detailed view of the tire temp HUD that you 
may already be using while you are driving. 
 
Hopefully, this section has given you some insight into a few tools and tips you can use 
to help you develop your setups quickly and efficiently.  Frankly, Forza doesn’t do us a 
lot of favors with the way the benchmark and telemetry utilities are designed.  On top of 
their limited usefulness, there is also the problem that the benchmark utility is only 
available in the Tuning portion of your garage, and the Telemetry is only available for 
you to review from an actual race session or a “Free Run”.  This unfortunate game design 
has led me to more or less abandoning the use of telemetry unless I run into a 
setup/handling problem that I can’t resolve by ‘seat of the pants’ feel while driving.  I 
spend 98.5% of my testing and tuning time in the Tuning part of the Garage in Career 
Mode, as it allows me to make setup adjustments on-the-fly by pausing my lap and 
editing my car’s settings.  When I un-pause, I am able to resume the lap, but with a new 
setup.  I wish that were possible in the real world! 
 
My last parting tip is that I have noticed, on occasion, that a setup that is nice and 
balanced while I am in single-player career mode is not as well-behaved when I take it 
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into a Multiplayer race on XBox Live.  If you are testing and tuning for a big league 
event or tournament, make sure you turn a couple of laps on Live to make sure your setup 
works in that different environment.  It doesn’t happen very often and seems to be limited 
to certain cars and tracks, but it is better to be safe than sorry!  OK, let’s get into how we 
can actually alter the balance of our racecar… 
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Section 5 – Tuning for Balance 
 
Again, a quick nod to the vehicle dynamics experts out there – this guide is not meant to 
be a physics textbook.  Because of the approach we are taking here, we are going to try to 
introduce various ways to tune for balance without delving too deeply into the physics 
behind the hows and whys – just a surface discussion of a few easy ways to tune your 
setup to improve the car’s balance. 
 
In Forza, other sims, and real life, there are many ways to go about altering the balance of 
a racing car.  Fortunately (or unfortunately!), Forza only allows you to alter a certain 
amount of variables on your car, so it makes our job somewhat easier.  Here is a list of 
the ways we are going to discuss to alter the balance of your car – it is not an exhaustive 
list, as there are certainly other ways as well, but it is what we are going to use for our 
basic tuning efforts aimed at balance: 
 
 
 
 
 
 
 
 
There is some logic to the order in which the items in the list above are in – I have put 
them from easiest to hardest things to adjust, at the track, on a real-world racecar.  This 
doesn’t mean that you should adjust things in this particular order when working on 
balance, but it is the order in which we will discuss them in this guide.  Also note that at 
the end of Section 5, I have included a handy reference chart for the effects of changing 
these settings. 
 
Tire Pressures 
If this were a proper vehicle dynamics guide, we would almost undoubtedly start our 
discussion with tires.  Why?  A vehicle’s tires are the only part of the car, under normal 
circumstances, that touch the racetrack.  Every single time you make a setup change to 
your car, that change ends up eventually being transmitted through the tires to the 
racetrack… and if it is a good change, it will help the amount of traction your tires can 
develop with the racetrack.  If it is a bad change, it will adversely affect the interface of 
your tires and the track – and you will be slower! 
 
Short of changing our tires for a different size or compound, the only thing we can tune 
on our tires themselves is the tire inflation pressure.  In a pinch, we can use tire pressures 
to alter the balance of our car.  Why “in a pinch’?  Well, because although it is a very 
quick and easy adjustment to make, it is easy to improve a car’s balance this way, but it is 
also possible to hurt a tire’s performance overall. 
 

Things We Can Change to Improve Balance 
 - Tire Pressures 
 - Aerodynamic Devices 
 - Anti-Roll Bars 
 - Spring Rates 
 - Differential Locking Action 
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Pneumatic (air-filled) tires behave in all sorts of strange ways that we don’t really learn 
about if we aren’t heavily involved in the study of vehicle dynamics.  It is pretty common 
to hear tire behavior called “non-Newtonian” because they don’t appear to follow the 
basics physics principles Newton developed that we learn about in our high school 
physics courses.  We will save the bulk of that discussion for a future guide, but for now, 
we will focus on what air pressure adjustments do to our tires, and not on deformation, 
slip angles, load sensitivity, molecular adhesion, etc. 
 
In the real world, adding air pressure to your tires would do a few things.  One thing that 
may happen in the real world is that the tire’s rolling friction would be decreased, which 
would result in slightly improved fuel mileage and top speed because you would need 
slightly less energy to roll the tire down the road.  This effect is negligible in Forza 2, so 
we won’t discuss it any further. 
 
There are two effects of increasing air pressure that are modeled in Forza, though – a 
change in the shape of the tire’s contact patch, and an increase in the spring rate of the 
tire (the spring rate bit is only loosely modeled, just enough to say it’s there!).   
 
If you aren’t familiar with the term “contact patch”, check out the illustration below.  The 
contact patch is the part of the tire tread that is in contact with the racetrack.  This contact 
patch is ultimately responsible for how a tire will interact with the track – and any setup 
changes you make, from tire air pressure to transmission gear ratio changes, will effect 
what happens at the tire’s contact patch. 
 
All tires have an ideal operating pressure range.  In general, tire pressures lower in this 
ideal range offer more grip, and higher pressures have slightly less grip, but are more 
responsive to driver inputs.  We will cover the responsiveness in our discussion about tire 
spring rate.  Contact patches assume their optimal shapes when tire pressures are in the 
proper operating range as illustrated below: 
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In this diagram, the tire in the center is properly inflated.  To the left is an under-inflated 
tire.  With an under-inflated tire, only the edges of the contact patch make good contact 
with the track – this leads to increased tire temperatures on the outside edges of the tire’s 
tread, and a lack of grip.  An over-inflated tire, on the other hand, has a contact patch 
shape where only the center portion of the tire’s tread makes good contact with the track.  
This situation leads to high temperatures in the middle of the tire’s tread, and a loss of 
grip over a properly inflated tire. 
 
The optimal tire pressure range for the tires you currently have installed on your car in 
Forza can be determined with the “Benchmark” tool in the tuning area of the garage.  
You can do a simple experiment by setting the tire pressure to whatever you want, and 
then doing a benchmark test and looking at the lateral ‘G forces’ at the bottom of the 
report.  The higher the number, the better – higher numbers mean your car can corner 
better, and they give you an indication of what pressures give you the optimal contact 
patch size and shape.  If you repeat the test for various tire pressures, you will quickly be 
able to identify the best pressures for your tires.  Note each type of tire in Forza tends to 
have different optimal pressure ranges – if you change tire types, you may need to re-
examine your tire pressures! 
 
As mentioned above, when you add air pressure to your tires, their effective spring rate 
increases due to the extra pressure inside the tire, which results in the tire acting stiffer – 
its shape will change less in response to having a load (including weight) placed on it.  As 
far as how this will affect the traction or grip of a tire, increased air pressure generally 
leads to less overall grip.  Typically, adding air pressure will only increase a tire’s grip if 
the tire had too little air in it to begin with.  However, there is a benefit to be had in 
increasing tire pressure, and that is that your tires become more “responsive”.  This 
means that when you turn the steering wheel, your car will react quicker to your steering 
input… sometimes this is described as feeling like the car is ‘sharper’ – it points to where 
you want it to point faster.  There is a lot of interesting science behind why this happens, 
but we will ignore it for now… just keep in mind that higher pressures lead to more 
responsiveness, but less overall grip.  This responsiveness is the very loose modeling of a 
tire’s spring rate that I referred to earlier.  Lower pressures increase grip until you get too 
low and the tire no longer can retain its shape properly – it will run hot, wear fast, and 
have less grip.   
 
Another thing you need to keep in mind with tire pressures is that they change when you 
are out on the racetrack!  What happens is that there is friction between the tire and the 
track that generates heat.  This friction is good, as it is responsible for the grip that your 
tire has.  The temperature is good, too… as hot rubber is stickier, and offers more grip, 
than cold rubber.   
 
There are two problems that temperature brings, though – for one, air expands as it is 
heated up… so as your tire gets hotter, its air pressure will go up.  Second, there is an 
upper temperature limit at which your tire will start to become damaged because it is too 
hot, which leads to a loss of grip and shortened tire life. 
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To combat the fact that your tire pressures will rise as your tires warm up for the first few 
laps, you need to set the tires to a lower pressure in the setup screen before you get on the 
track.  Generally, you can assume that your tire pressures will rise 2-4psi once you get on 
the track, so you can determine your settings using that rule of thumb.  To check to make 
sure this estimate is accurate, you can watch a replay and toggle to the tire information 
display, which will show you tire temperature and pressure.  Different driving styles, 
cars, and tracks may cause different pressure increases as the tires heat up. 
 
So, now we know what a tire pressure adjustment will do – more pressure leads to less 
grip but more responsiveness, and the less pressure is more grip but less responsiveness.  
How can you use this knowledge to improve your car’s balance? 
 
If the car is oversteering and the rear tires slide under hard cornering, they need more 
grip.  This could be achieved by lowering the rear tire pressures – just as curing an 
understeering car can be corrected by lowering front tire pressures.  But what if your tire 
pressures are already at the low end of the ideal pressure range for your tires?  Taking 
away pressure would adversely effect the contact patch, give us even less grip, and 
ultimately lead to a worse balance problem and slower lap times!  If this were the case, 
we would rather look for an adjustment we could make to a different part of the car. 
 
With a real car at a real racetrack, it tire pressure is the most basic way to make balance 
adjustments.  It is also cheap and easy, too!  It is often the preferred way for racing teams 
to make quick balance adjustments during pit stops, as the pressures can be set before the 
car ever comes in.  It is also a favorite of amateur racers at track days and autocross 
events, as it is pretty much free and requires very little in the way of tools.  If you choose 
to tune with your tire pressures, just make sure you are keeping within the optimum range 
of pressures, or you may find yourself with too little grip no matter what you do! 
 
Aerodynamic Devices 
Aerodynamic devices such as wings, diffusers, and splitters are also quick and easy ways 
to adjust vehicle balance.  In Forza, the bodywork upgrades you have installed on your 
car will determine what, if any, aerodynamic adjustments you can make – which take out 
our options to use diffusers and rake angle, and leave us with front bumper/splitter and 
rear wing adjustments. 
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Without getting into tedious detail, aerodynamic devices work by using the air that a car 
is traveling through to push down on the car, creating “downforce”.  As shown in the 
diagram above, production cars usually start out producing a lot of lift.  We combat these 
forces on the racetrack by adding aerodynamic devices that provide us with downforce. 
 
Basically, wings and other aerodynamic aids on racecars work similar to upside-down 
airplane wings – instead of lifting the car up, they push it down.  The reason this helps 
increase grip is that, in general, tires that have more force pushing them down onto the 
track have more grip than tires with less force or weight pushing them down onto the 
track.  This extra grip can help your car be able to take a turn faster, or provide more 
traction for braking or acceleration. 
 
 

 
 
The main benefit of adding force to the tires by aerodynamics rather than by adding 
weight is that a heavier car takes more energy to accelerate and decelerate than a lighter 
car.  There are also some handling benefits that we won’t go into at this time to having a 
lighter car.  Aerodynamics can give us extra force pushing down on the tires without 
putting extra weight on the car… it’s almost free grip! 
 
Why is it almost free?  Well, added downforce comes at a price – more downforce 
generally means more drag.  You can think of drag as friction on objects in a moving 
airflow.  A good way to experience drag is to stick your hand out of the window of a 
moving car (carefully!!!)… the force pushing your hand backward is aerodynamic drag.  
It is important to note that drag (and downforce) increases with speed… the faster you go, 
the more drag you develop!  This drag causes your engine to work harder… in essence, 
the more downforce you develop with your wing, the more drag your wing causes, and 
the slower your top speed will be. 
 
Due to the speed-sensitive nature of aerodynamic forces, the aero aids on production-
based racing cars generally don’t really have much of a factor on handling until your car 
is moving faster than 60mph.  So, downforce won’t do a lot for your cornering ability in 
the last chicane at Suzuka, because you aren’t going fast enough to generate much aero 
load.  But it will help you through Turn 1 at Silverstone, where you car is likely going in 
excess of 100mph. 
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How can we adjust the oversteer/understeer balance of a car using aerodynamics?  You 
do this by adding or subtracting downforce by adjusting the wing’s angle of attack.  If 
your car is understeering, you may choose to add front downforce to get the front tires 
more grip by increasing the angle of attack of the front wing or aerodynamic device like a 
splitter.  Alternatively, you could also take downforce away from the rear of the car – this 
will also help bring the oversteer/understeer balance more toward the oversteer side – by 
lessening the rear wing’s angle of attack.  The opposite adjustments would help an 
oversteering car.  Due to the fact that more downforce leads to more drag and a lower top 
speed, be aware that at some circuits being faster in the corners by carrying lots of 
downforce may hurt your lap times because it makes you too slow down the straights. 
 
There is an interaction between downforce and ride height that we should discuss here.  
The downforce created by aero aids creates a force on the car’s chassis, which in turn 
places an increased force on the suspension’s springs, which in turn places an increased 
force on the tires that results in more grip.  It is important to note that the increased force 
on the springs acts to compress them.  This may become important when you make a 
downforce change.  If you add a lot of downforce, your car may bottom out on the track 
in places it didn’t do so before if your springs are not stiff enough to cope with the 
increased loads.  Be wary of that if you add a lot of downforce to the car, and check your 
telemetry for the suspension travel running out – if it happens, you need to increase your 
spring rate to compensate for the additional downforce. 
 
It is fairly common to see aerodynamic adjustments made during pit stops in real-world 
racing.  Like tire pressure, it is a quick an easy change that can be made during the race to 
alter the balance of a car to the driver’s liking.  Unlike tire pressure, it cannot be set 
before the car comes to a stop in the pit box – so unless the pit crew is really good, it 
takes a little extra time in the pits to make an aero adjustment versus a tire pressure 
adjustment. 
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Anti-Roll Bars 
When it comes to quick suspension adjustments to alter balance, anti-roll bars (ARBs) are 
generally the easiest to make, and are the most common suspension adjustment made at a 
race track in real life – in fact, some racing cars have driver-adjustable ARBs that can be 
tuned while the car is running on the track! 
 
What is an ARB?  To keep it simple, an ARB is a link that ties the left side of a car’s 
suspension to the right side.  Most cars have 2 ARBs, one that runs between the left and 
right front suspensions, and one that runs between the left and right rear suspensions. 
 

                                      
 

Anti-roll bars effect how a car’s chassis rolls when cornering.  Roll is a very complicated 
subject that we will mostly leave out of this discussion, but anyone who has ever been in 
a car on a tight entrance or exit ramp to the freeway has experienced roll.  Roll can be 
loosely described as a side-to-side “tipping motion” of the body/chassis of a racecar.  The 
faster a car goes around a corner, the more roll the car will experience. 
 
Anti-roll bars can be adjusted to change how a car rolls.  Stiffer ARBs lead to less roll, 
and softer ARBs lead to more roll.  In general, less roll is better.  Why?  Because when a 
car experiences roll, the suspension geometry is adversely effected.  We won’t get into 
how or why here, but that change in suspension geometry leads to sub-optimal tire 
contact patch shapes, which leads to less grip.  If the ARBs are too soft, you get lots of 
roll, poor suspension geometry, and ultimately poor contact patch size and shape – which 
leads to a loss of grip.  A car with ARBs set too soft will also not be very responsive to a 
driver’s steering inputs, and often feels sluggish to turn in to a corner. 
 
However, if you set your ARBs too stiff, bad things can also happen.  If an ARB is too 
stiff, a car can get very twitchy, jumpy, or darty over bumps and curbs because the left 
and right suspensions are not allowed to articulate independently.  This can cause off-
track moments, spins, and sometimes even causes a tire to be lifted entirely off the 
ground!  If a tire isn’t on the ground, it isn’t giving you any traction… obviously very 
bad. 
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This next statement isn’t too important for our purposes in this guide, but I will lay it on 
you anyway since it is such a common misconception:  Do not ever let anyone tell you 
that ARBs control the amount of lateral weight transfer!  Weight transfer is a subject we 
don’t need to get into for our basic needs in this guide, but it is an extremely common 
misconception that ARBs control the amount of lateral weight transfer a car experiences.  
They don’t, and you shouldn’t fall into the trap of believing they do! 
 
We didn’t really get into the details of how an ARB does what it does, but for now that 
isn’t too important… all we need to know is that it is a simple and effective suspension 
tuning tool for us to perfect the balance of our race car!  How do we do that?  Well, for an 
oversteering car, we have two choices:  The first is to lower the stiffness of the rear ARB, 
and the second is to raise the stiffness of the front ARB.  For an understeering car, you 
have the opposite adjustment choices.  If both ARBs are comfortably in the range of “not 
too soft and not too stiff”, then it really doesn’t matter which end you choose to adjust if 
you are looking to help your car’s balance. 
 
Spring Rates 
The main job of your car’s springs is to keep its tires in contact with the racing surface.  
Springs resist the movement of the suspension in the bump direction – that is, as the 
wheels move upward relative to the car’s chassis (bump is also called jounce by some 
pretentious folks!).  As a spring is compressed in bump, it tries to push the wheel back 
downward toward the track – this is called the rebound direction. 
 

        
 

Tire In Bump  

Tire In rebound Spring 
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As you run over bumps, dips, curbs, and as you apply driving inputs like acceleration, 
turning, and braking, your suspension continually moves back and forth through various 
amounts of bump and rebound.  If a wheel travels too far in the bump direction, the 
chassis hits the track, which is never good.  Sometimes you can get away with a light 
scrape of the chassis on the track with no problems, but usually it leads to nasty things 
like loss of control, which could come in the form of a sudden oversteer or understeer 
condition, and if you are unlucky, a trip off the track and into a wall, the kitty litter, or the 
scenery!  Springs are your suspension’s main tool to avoid traveling too far in the bump 
direction. 
 
If a wheel travels too far in the rebound direction, something is usually very wrong – it 
means that your tire is probably not touching the race track… again, very very bad!  This 
can happen from too much roll (see the anti-roll bar section), contact with another car or 
a trackside object, chassis flex, or in extremely rare cases a major aerodynamic problem.  
When tuning, we don’t have to worry too much about contact, chassis flex, or major 
aerodynamic problems… we would primarily fix the problem by reducing roll. 
 
We now know that a spring controls the movement of our tires in bump and rebound, but 
how does a spring work?  We are all familiar with a Slinky, which is a very weak (soft) 
spring.  It can stretch or compress depending on what forces you put on it.  The springs in 
your car work the same way – the stiffer the spring, the harder it is to compress it. 
 
How do springs affect the oversteer/understeer balance?  Soft springs tend to give a car 
more grip by letting the suspension absorb bumps, curbs, and other track imperfections 
efficiently.  However, if a spring is too soft, there are two main problems you will 
encounter – the first is that the car will bottom out too much and cause loss of control, 
and the second is that once a wheel hits a big bump, the spring may not have enough 
force to effectively force the tire to return quickly to the track surface.  A spring that is 
too stiff won’t let the suspension absorb bumps very well, which leads to a car that 
skitters across the track surface and doesn’t seem to have much grip. 
 
At the track with a real racecar, it is not normal to change springs unless you are at the 
upper end of professional motorsports – it is too time consuming, and there are other, 
easier ways to adjust balance like air pressure, aero devices, and anti-roll bars.  Teams 
tend to use historical data or computer simulation to decide what springs they should run 
before they ever get to the racetrack.  However, in Forza it is as easy to change spring 
rates as it is to change tire pressure and all other suspension settings, so it is a more 
common solution to a balance problem then it would be in real life!  
 
It is important to note that your springs work very closely with your dampers (shock 
absorbers) on a racecar.  Damper tuning is pretty complex, though, and not really a 
necessity for tuning beginners, so we are not going to cover it here.  If you keep your 
spring values within about 10% of their default values for a basic tune, the default 
damper settings for bump and rebound should be OK with no adjustment. 
 



   

More Grip!     
© Shiny Side Up!       FM2 Tuning Manifesto Part 1 http://simracers.myfreeforum.org/ 
Page 27 v1.3 7/22/07   

Differential Locking Action 
Perhaps the most complicated of the basic balance adjustments you can make in Forza, 
the differential tends to confuse a lot of people!  It doesn’t have to be that big of a deal, 
really, and hopefully this guide will help answer any questions you have. 
 
The differential is a very important part of a racecar’s drivetrain.  On a front-wheel drive 
(FWD) or rear-wheel drive (RWD) car, there is typically one differential.  On an all-
wheel-drive car (AWD), there can be up to 3 differentials!  The purpose of a differential 
is primarily two-fold: 
  
 1. To allow the inside and outside driven wheels to rotate at different speeds as a 

car drives around a corner 
 2. To control how the engine’s driving torque is split between the driven wheels   
 

                       
 

Let’s look at number 1 first.  When a car enters a corner, the inside wheels transcribe a 
smaller arc than the outside wheels do, because they are closer to the axis of rotation for 
the vehicle’s path (also note that the rear wheels follow tighter radius arcs than the front 
wheels!).  Because the inside wheels travel a shorter arc length (shorter distance) through 
the corner than the outside wheels, they must turn slower than the outside wheels – if 
forced to travel the same speed, the inside tire must slip, or the car will not turn. 
 
Onto the second purpose of a diff – splitting engine torque to the drive wheels.  Most 
production cars come from the factory with what is called an “open differential”.  
Basically, an open diff operates by using a mechanical gear set to take the engine’s torque 
and send it down one of the half-shafts (axles) to one, or both, of the drive wheels.  
Unfortunately, due to internal workings of the open diff, if your tires don’t have equal 
traction, the tire that ends up with the driving torque on it is generally the tire with the 
least traction!  This tends to be the inside tire of the two driven wheels when you are 
driving through a turn. If you are accelerating out of a corner with the steering wheel 
turned at all and there is an appreciable difference in the amount of traction available at 
your driven wheels, an open diff is going to send all the torque to one wheel, and there is 
a good chance that the wheel will break traction and wheelspin will result.  Wheelspin 
gets us nowhere fast! 
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The opposite of an open differential is a “locking differential”, also called a “spool”.  
This type of differential is not really a differential at all in many cases, as it completely 
‘locks’ both of the driven wheels to rotate at the same speed.  This is great for 
acceleration – you have more tires to put the engine’s torque down to the ground, but it 
isn’t so good for turning, as the inside wheel is forced to slip on the track because it is 
going too fast to maintain the smaller radius arc that it has to follow through a corner as 
described a few paragraphs back. 
 
A “limited-slip differential” is designed to overcome some of the open and locked 
differentials’ shortcomings.  Limited slip differentials can use mechanical action (gear 
sets, friction clutches) or viscous designs to out-perform open and locked differentials in 
many cases.  Like a locking diff, a limited slip diff allows the engine’s torque to be split 
up between the driven wheels, so not all of the torque is applied to one tire, even when 
cornering hard.  But the limited slip diff does not necessarily force the driven wheels to 
always rotate at the same speed… so going through a corner, it can still allow the inside 
tire to turn slightly slower than the outside tire, and therefore the inside tire is not forced 
to slip and slide like it is with a locked diff.  The best of both worlds! 
 
With the right upgrades in Forza, we are able to tune the locking action of our diff in two 
ways: under acceleration and deceleration.  For both of these adjustments, higher settings 
mean the diff is more ‘locked’, and lower settings make the differential behave closer to 
an open diff.  Note that if you are running an AWD car, you may have a third, “center” 
diff.  This diff splits the engine torque between the front and rear wheels, and this 
adjustment tends to be for more advanced tuning and we won’t be covering it here. 
 
How do we tune the diff to adjust balance?  Let’s break this question into two parts, one 
for entering a corner, and one for exiting a corner. 
 
Upon corner entrance, the deceleration behavior of the diff is at play in determining your 
car’s balance.  Lower locking numbers allow the tires more freedom to rotate at different 
speeds.  This causes your car to experience “trailing throttle oversteer” – that is, when 
you lift off the throttle, your car starts to turn into the corner.  If you have the deceleration 
setting too low, you might end up with massive oversteer when you back out of the 
throttle and turn in to a corner.  If you have this setting too high, your car will be 
reluctant to turn into the corner at all! 
 
At corner exit, the acceleration side of the diff is the most influential on your car’s 
balance.  If acceleration locking is set too high, your RWD car may experience heavy 
“power oversteer”, also called “throttle-on oversteer”.  If you are experiencing a lot of 
oversteer as soon as you step on the throttle, a lower acceleration setting will probably 
help.  If you are driving a FWD car, you actually don’t get oversteer, you would get 
understeer as your front tires break loose due to your throttle application.  If you go too 
low on the acceleration setting, both FWD and RWD cars will tend to experience 
wheelspin with their inside driven tire.  This can cause both over and understeer, 
depending on your car’s placement on the track and what kind of steering angle you are 
applying at that time.  
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Summary 
 
The following page has a reference chart that summarizes all 5 of the tuning options 
covered above for working on your car’s balance.  For many people, that will be the only 
page of this guide that is read! 
 
I hope that you have found this guide interesting, if not useful.  If it has caused you to 
reflect at all on how you tune your favorite Forza car to achieve a good 
oversteer/understeer balance, then I have accomplished what I set out to do.  If you have 
learned something new that you can use, all the better! 
 
I purposely steered away from a lot of technical depth when it came to the actual physical 
vehicle dynamics, my intention is to someday write a much more technical guide that 
goes on past tuning for balance and addresses the other main tuning goal, the search for 
ultimate performance from the vehicle, and revisits some of the topics in this guide in 
more detail.  This “basic” guide took me all of 29 pages, so I shudder to think what that 
guide would look like… a novel, I’m sure. 
 
If you have any questions or comments from this guide, or would like to point out an 
error in my ways, an omission I made, or put forth an alternative viewpoint, please feel 
free to contact me on the forzacentral site, or at the home of the friendliest, most 
competitive Forza league-based community there is – SimRacers.  Thanks for reading! 
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Change Log 
 
It is inevitable that I am going to have to edit this guide over time based on feedback 
from others, new things that I learn, and mistakes I have made in writing it.  I also hope 
to update it when Forza2 comes along, if necessary.  Any changes that I make will be 
described here, so if you have an old rev you will be able to figure out what sections may 
be updated and won’t have to scour 30 pages to figure out I only fixed a spelling mistake! 
 
4/4/07 – v1.0 Complete 
 
4/6/07 – update to v1.1 
Fixed definition of “understeer”. 
 
4/10/07 – update to v1.2 
Fixed some spelling and grammar errors, added note to chart on page 30 re: keeping 
springs within 10% of default values unless adjusting dampers.  Also emphasized that 
ARBs do not affect the total amount of lateral weight transfer, and cleaned up some poor 
word choice when discussing tire pressure’s effect on tire spring rate. 
 
7/22/07 – update to v1.3 
Modified the telemetry tools section to update for Forza2 (thanks for the help with 
screenshots on that one, SABR Dr Philly!).  Fixed various spelling, grammatical, and 
writing style deficiencies that have been bugging me for months.  General wordsmithing 
to make things more coherent. 
 
9/14/07 – update to v 1.4  
A couple more grammatical errors corrected.  Noted that you can calculate your 60-
100mph time via the benchmark test. 
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Tuning for Balance
Reference guide for More Grip! Part 1

What to Tune To Reduce Understeer To Reduce Oversteer Notes

Tire Pressure

Front Tires Use the benchmark tool to identify the optimal pressure range 
for your tires, and don't go out of that range with your 
adjustments.  Remember pressure will increase as you heat 
up your tires - Start 2-4psi lower than your target pressure.

Lower Pressure Raise Pressure

Rear Tires Raise Pressure Lower Pressure

Increased angle of attack = higher downforce, but also more 
drag that may harm your top speed.  Increased downforce 
may require stiffer springs to keep from bottoming car out on 
track.

Increase Angle of Attack Decrease Angle of AttackFront Splitter

Rear Wing Decrease Angle of Attack Increase Angle of Attack

Softer ARB

Aerodynamic
Devices

Anti-Roll Bars

Front ARB

Rear ARB

Springs

Front Springs

Rear Springs

Reduce Spring Rate

Increase Spring Rate

Differential

Acceleration
Locking

Deceleration
Locking

Increase Locking %

Decrease Locking %

Stiffer ARB

Stiffer ARB Softer ARB

Increased locking forces both wheels to rotate at similar 
speeds.  Fast, sweeping corners tolerate more locking than 
slow corners.  Traction off slow corners is helped by lowering 
accel, unless set extremely low.  Acceleration tunes diff 
coming off corners, deceleration for going into corners.

Decrease Locking %

Increase Locking %

If ARBs too stiff, car will not want to take a firm set in the turns 
and will be very darty over bumps.  If ARBs are too soft, your 
car will respond lazily to steering input and roll excessively, 
which adversely effects your suspension geometry and grip.

Reduce Spring Rate

Increase Spring Rate If springs too soft, car will bottom out causing loss of control.  
If springs too stiff, car will not follow bumps in road well and 
will be very twitchy.   Stay within 10% of default values if you 
don't want to have to adjust dampers as well.


