A Beginner's Guide to Tuning
In Forza Motorspori 2

This guide is intended for racers who are new tamy in Forza Motorsport 2 and those
that are new to the tuning of a virtual racing ckiryou are experienced in Forza or
simulation and real world race car tuning, thas tiaide is probably a little basic for you
— but may serve as a useful refresher or foodhfmught. | am going to keep this guide
simple — the approach to vehicle dynamics discuss&ection 5 is severely lacking in
detail, as this guide is not intended to be a misycture. We will save that for a future,
more presumptuous tuning guide!

Before we dig in, a bit of a disclaimer — the imf@tion contained herein is an effort to
share my current understanding of real world vehilyinamics as simulated in the racing
game Forza Motorsport 2 at the time of writing.isTinderstanding is compiled from a
combination of common, generally accepted the@maspractices as well as my own
personal experience, both in and around real amgpuater-simulated racing cars. |
reserve the right to change my interpretation amdetstanding about any of the ideas
and information contained in this guide at any timand if the latest revision date of this
document is in the distant past, you can rest addinat | have learned that at least some
of what you are about to read is out of date! Thathat we love, and hate, about tuning
and racing — if you aren’t learning new thingsyou aren’t relearning old things in a
new way — you are going to find yourself fallinghired the competition.

Now that we have that common understanding of e#uoér, let's get to it! 0 e UP!
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Section 1 — Self Reflection: Are You
Ready To Tune?

| will keep this section short and sweet, as mygfds in this particular section are not
necessarily going to be very popular!

It is my firm belief that before anyone starts megsround with tuning in Forza, or
even real life, they need to be able to drive yaivell. What do | mean by fairly well? 1
don’t mean outright speed, you don’t have to berggtap 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 racingline

3. Can hit your ‘marks’ — braking, throttle, tuim-and apexes — consistently
4. Can drive a car ‘'smoothly’, avoiding abruptveriinputs that upset the car

If you do not meet the 4 criteria above, tuning Wget you a heck of a lot. If you can’t
drive your car in a controlled, consistent mangeu, can’t use the stopwatch or the seat
of your pants to determine if a change you mad@to car’s setup was beneficial or not.
If you can’t figure out what changes help or hwtiycar’'s performance, then you stand
a very good chance of making your car’s handlingsepand your lap times slower, by
trying to tune it.

Bottom line: if you are serious about tuning, dneg driving basics down first!

A Note On Driving Aid:

New drivers often ask about what driving aids tekguld or shouldn’t
use while racing and testing. | think the answerehs dependant on
the person, as most experienced Forza drivers, tiherfastest to the
slowest, utilize two aids: the driving line and ABS higher classes,
TCS is somewhat common as well).

Personally, | would say use whatever makes you cdatile and
allows you to control your car — but understand 8iBM, and often an
automatic transmission, will almost certainly maka slower on the
racetrack. Auto trans, STM, and TCS also can abt influence
your car’s setup — the earlier you turn them ¢f§ 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 thigdre we go too much further! While
we are at it, we had better be sure we know exadit a “setup” is, too.

Definition of a “Setup”

The term “setup” refers to a collection of settingsll the
adjustable components installed on rac

Definition of “Tuning”

“Tuning” is the adjustment of installed componenitsa racecar
to make the car’s behavior more suitable to theedrand to trac
conditions in order to improve lap times.

In terms of setup as defined above, tuning is th@Baltering an
existing setup to create a new one that bettes autr to the
driver and track, ultimately making the car/drivembo faster.

This seems pretty simple, but it is important tptlas groundwork. Note that for our
purposes here, tuning is the adjustmenhstialled componentsin Forza and in the real
world, you have the ability to change the part$ #ra installed on your car by buying
upgrades to improve the performance of a car'sygibsis. The process of upgrading
your Forza racing car is worthy of an entire guidéo itself, and we really won't be
touching on it too much here. We are going to $oon tuning whatever parts we already
have installed on our racecars (generally the lsgb@spension/trans/brake/diff options)
and work within that framework to suit the carbe driver and the track as best we can.

Now we know what both a setup and tuning are, lneistope of our definition is huge.

In real-life racing, there are hundreds of wayalter a setup to make a car more suitable
to its driver and to the racetrack. In a racing Bke Forza there are fewer adjustments
available than in real-life. Luckily for us, alf these complicated tuning possibilities can
be distilled down to two basic objectives we arpumsuit of when altering settings to
make a car suitable to the driver and to track itams:

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 Btloe
racetrack faster
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It is important to understand the difference betwéese two objectives — both have the
same goal, to improve lap times, but require dififé@pproaches. The first, making the
car easier for the driver to control, is the sedocha setup that allows a driver to trust the
car’'s behavior. A car that meets this criterid @i where the driver wants it to go in a
turn, will brake well when he or she steps on treké pedal, and will accelerate well
when called upon by the throttle. Another wayharacterize this is to understand that a
well set up car will be predictable — the driveplus what behavior to expect if he
pushes the car to its limits — this allows us tvaet maximum performance from the
driver!

The second objective is all about squeezing maxirparformance out of the car. Itis
about not just turning where the driver wants theto go nice and predictably, but about
having the maximum amount of grip possible fordnger to use to take that turn as fast
as possible. Itis about being able to brake acdlarate as hard as possible given the
parts that we have installed on the car.

Sometimes, tuning to improve the car for one o$éhebjectives also helps us improve
upon the other. Unfortunately, there are timesmithe opposite is true... a change that
helps us improve our lap times sometimes makesahkess comfortable to drive, and
vice versa. We can't always have both with evetys change we make!

Tuning by way of making setup changes is a big gaho®@mpromises... and to be
successful tuners, we have to accept that fagt eadur tuning education. In general,
there is no such thing as a perfect setup — bue kausually such a thing as a better
setup that what we are running now! This guidatended to help you understand the
beginnings of how to approach this puzzle and ntla&enost effective compromises.

OK, it is time for me to cause a couple groanstbete in the audience, so bear with me
for this next statement and for the beginning efrilext section as | explain myself.

Ready?

In this guide, we are only going to focus on therft
objective, “Make the car easier for the driver to
control”.
| hope that thought hasn’t chased you away yetithsi’'t exactly the way most people

approach learning to tune. Read on in Sectiom@,] avill attempt to convince you why
| 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 di one of the two major tuning
objectives when we are first learning to tune?

The answer is twofold:

1. Itis a far simpler task to make the driver cortdble than the very ambiguous
second objective of “Make the car able to go fronoA faster”

2. Not only is it easier, but tuning for drivemgfort actually accomplishes 70%
or more of the “A to B faster” objective anyway!

If a driver is firmly in control of the car, anddloverall setup of the car is not too far out
to lunch, then most of the opportunity to tunet¢heand make it faster has already been
realized. Since we start out with default setupBarza that aren’t too crazy, it is
typically safe to assume that your setup is noféam@ut to lunch if it is at, or close to,
the default setup provided by Turn 10. This doesm@an that a default setup is
necessarily a very good or fast setup, just they d#ren’t usually horrible setups.

Tuning Opportunity - Where is the lap time?

Tuning for max
mechanical
performance

Tuning for driver
comfort (Balance)

You won't find the figure above in any vehicle dymas textbook or on any website.
Why? Because | made it up! However, based onxpgreences | firmly believe it is
true in most cases. If you are starting with dviay decent setup like the default setups
in Forza, the biggest opportunity to improve yap times is in optimizing the balance
so the driver feels comfortable and can give His al

Note that in this illustration, driver comfort isferred to as “Balance”. What is balance?
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Most people who pick up Forza or a similar raciagng are familiar with the concepts of
Oversteer and Understeer. This is what we are referring to when we saydhak” — it

is the oversteer/understeer characteristic of sacodar setup. Tuning for balance means
making adjustments to the car to try to alter #wescoversteer and understeer behavior,
and hopefully making the car easier to controltfar driver.

This guide is not intended to be a vehicle dynamessurce, so we will refrain from
referring to things like “load transfer”, “roll ai, “slip angles”, “yaw”, and other
complicated concepts as much as possible. Betratgn mind, here are the definitions,

for our purposes here, of oversteer and understeer:

Definition of “Oversteer”

A car is said to be experiencing oversteer if, urided cornering,
the rear tires lose traction before the front tales An oversteering
car tends to try to spin when being driven hardhgydriver. In
NASCAR speak, oversteer is when you're out of adrdand “you
can't see the wall coming!”.

Definition of “Understeer”

A car is said to be understeering if, under hamheong, the front
tires lose traction before the rear tires do. Adersteering car tends
to not want to turn into a corner when being driband by the
driver. In NASCAR speak, understeer is when yooueof control
and “you see your front bumper heading towardsiaid”

Philip Rider Phota

Oversteer on left, Understeer on the right

Interestingly, studies involving both racing drisemd normal “civilian” drivers on the
road have indicated that drivers typically are ns@asitive to changes in balance than
they are to changes in speed. On the racetraskistbften seen after a setup adjustment
is made to the car that affects the oversteer/steker balance of a car. The driver may
not be able to feel that the car is .15 secondsifas slower per lap, but they will
certainly be able to tell if the vehicle switchedrh understeering in Turn 1 before the
setup change to oversteer in the same turn aftdswar
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It is also important to realize that any change pke to one end of the car affects the
overall balance of the entire car. For exampks [@etend you are driving the Porsche
in the picture above... you are experiencing extrewersteer. There are many changes
you can make to help this situation, but as we l&dIn in this guide, you could make
changes at either end of the car that would woiknfwrove the balance! For our
purposes in this guide, we are going to always kkeollowing idea in our minds:

An imbalance, whether it is oversteer or understeer
arises from the fact that one end of the car has nme
‘grip’ than the other end.

Clearly - but to repeat - if a car is understeerings the front tires that don’t have
enough grip in relation to the rears. Overstesearwhen the rear tires don’t have
enough grip in relations to the fronts.

To solve the Porsche problem pictured above, yaghtmake a change to give the rear
end more grip... but you could also take some gw@ayfrom the front of the car, and
have similar results... if the front tires didn’t leaas much grip, the front/rear balance
would be closer and the rear wouldn't slide as much

Later on when we are more sophisticated tunerdhamd moved past this guide being
very useful, we will undoubtedly decide that thesra preferred approach to deciding
which end of the car to work on when we are lookmgnprove balance — that is when
we are looking for “ultimate grip” — but this guigeaimed at helping us improve
balance, and balance alone.

By this point, we are all now familiar with exactihat our two primary objectives are
going to be when we tune. We have also come toedhelusion that the bulk of the
opportunities to get faster can be accomplishegiftypursuing one of these main
objectives — getting our driver comfortable witle ttar by achieving a nice, balanced
behavior. In the next section, we are going to erakjuick side trip into a couple of
logistical procedures and some tools that can iglpe 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 adyasir setup to tune your balance, | want
to cover a few pointers for getting the most ouyadir testing.

If you are a fan of professional motorsports, yauéhprobably observed various
approaches that teams take to the job of testidgpanacing. There are some teams out
there that look like they employ a party atmospheteere drivers and team members
tend to be undisciplined in their approach to jphand — but man, it looks fun!

Certainly better than your day job and mine, right?

There are also teams that almost look roboticeir @ctions — a walk through their
garage or pit area will reveal everything from sta spare parts to food and drink
refreshments laid out with military precision, ckits for every possible repair or
maintenance job that the racecar might need aH ineplace on clipboards, and a sense
of order about everything they do. These are theaRlts, Ferraris, McLarens,
Hendricks, Penskes, and Ganassis of the worldy-dtesat the track to do a job, and
they are going to get it done right!

As a complete side comment, my all-time favoritéergse of a team being prepared to
the extreme was what | saw in Parc Ferme afte20@6 US Grand Prix — there are two
mechanics allowed in to PF for each car that isampded, and their job is to take any
parts off the car that the FIA desires to checklégality. While most teams had a
couple of extra mechanics standing just outsideFofo run back and forth to the team’s
garage when a particular tool was forgotten, thergd team came into PF with a
toolbox labeled “toolbox per il controlli di FIA” +oolbox for FIA inspections. The boys
from Maranello are always prepared to win!

There are a few lessons you can take from profeakiacing teams that will help your
tuning efforts in Forza. Anything you can do tduee variables and increase the speed
in which you can determine if a change is goodaat is going to help you develop better
setups and tuning skills. Make sure there is dateto your madness!

Testing and Tuning Tool and Timesaver Tips:

- Pick a “home track” wisely and do the bulk oluydesting there

- Don’t adjust too many setup parameters at ane ti

- Develop a naming convention for your setup saves

- Keep a notebook handy to write down any “Ah-Hdireakthroughs
Drive with the tire temp HUD enabled and leasruhderstand what
it is telling you

- Use the benchmarking tool wisely

Learn how to use the telemetry tools in F
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Let’s work through some of these ideas briefly, #reh 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 setapted for each and every track. By
and large, though, you will find that tracks cangoeuped together by characteristics
such as length of straight, corner types, curbgypad amount of banking / track
camber. Often, one setup will work great on theeptracks that fall in the same
grouping based on the basic factors listed above.

That being said, actual variation in your setuprfrivack-to-track when going outside one
of these groupings is still pretty small. It paybto pick a home track where you test
your cars to create a ‘baseline’ setup. A basedetap is primarily an exercise in
creating a solid, well-balanced setup that will K at most tracks. Coincidentally (or
is it?!?1), this guide will provide you with thedls you need to take the default Forza
setup for your car and turn it into a solid baseketup.

It doesn’t matter a lot what track you pick for ydnome track. | would strongly suggest
that you pick a track that you are particularlydasf and good at driving in a consistent
manner... if your driving isn’t consistent, it is dao get a clear picture of whether a
demon setup tweak helped or hurt you! Since yewaing to be developing your
baselines there, you want a track with a deceatlyg Istraight and some varied corners —
don't pick a street circuit, as there are only @ty of corners there — slow, nasty, and 90
degrees. Lastly, | would highly recommend that pak a track with a lap time that

isn’t too lengthy — if we use the stopwatch to daiee if our setups are good or not, the
faster we can complete a typical lap, the fastehawee a verdict. When all is said and
done, | think there are pretty much 3, maybe 4kidbat really foot this bill in Forza... |
will leave you to figure them out and pick one asiyhome base!

Adjusting Multiple Settings At One Time

Don’t adjust too many things on your setup at onéeetty simple to understand, really —
if you make a test run, then come into the pits aajdst a whole bunch of things at one
time — how do you know which one made you fasteslawer when you go back out on
track? Over time you will learn which adjustmeods be made concurrently, and that is
a good thing because it will save you time and gax come to a good setup faster. But
unless you know that it will be OK, save yourselfemdache or ten and don’t adjust
many settings at one time.

Develop A Naming Convention For Your Setup Saves

You already know this, right? | hope so — if yand, get in the habit now! Ifitis a car
you run in multiple classes, your name shouldytell which class the setup is for. The
track name is always a good idea, too. And magbgessort of note to yourself about
whether the setup is a well tested, race readyps®ta work in process. Orbaseline
Occasionally, I also put something in the naméefsetup has a nasty habit, for example
| might have “tight!” in the name to remind mys#ie car understeers a lot. Some
people even put fastest lap time in the save nhntd,usually don’t have enough room —

More Grip! FIMIRAEERS
© Shiny Side Up! FM2 Tuning Manifesto Part 1 http://simracers.myfreeforum.org/

Page 10 v1.3 7/22/07



although this is certainly better in Forza 2 thiawas in the original, as save names can
be made much longer.

Notebook

Invariably, there are going to be times duringst téhen you learn something great and
new that you want to remember. | would suggestikemp a little notebook handy to
capture these thoughts. Also guaranteed is thetfatthere will be times while testing
that you relearn something you thought you alrdadw, or you wish you remembered
something you learned and forgot a couple of wagks All good reasons to keep
notes!

Using The Tire Temp HUD

The tire temperature heads-up-display can be btaugb your screen while driving. |
would highly recommend its use, especially in tegtilt is pretty easy to understand and
use, with simple color-coding to tell you if younes are too cold, just right, getting too
hot, or way too hot (white-green-yellow-red, redpesty). It also gives you an idea of
the size and shape of your tires’ “contact patchekich we will be discussing in a little
more detail in Section 5.

Benchmarking Tool

Because Forza is a car simulator based on a maticehraodel, it can somewhat
‘predict’ how your car is capable of performing taking the setup values you have
chosen and calculating some basic things like acagbn times, top speed, braking
distance, and cornering forces. This can sometbeesgood tool for saving you some
track time — you can make a change to your setupjrestead of spending 5-10 minutes
of track time to see the results, you can spen@ Setonds running the benchmark tests.

As cool as the benchmarking tool appears to benkitt isn’t quite as useful as it may
seem — but there are some good things we can fae it

The Forza 2 Benchmark Results Screen

More Grip! FIMIRAEERS
© Shiny Side Up! FM2 Tuning Manifesto Part 1 http://simracers.myfreeforum.org/

Page 11 v1.3 7/22/07



| would suggest you be very wary of using the 0-prand 0-100mph benchmarks. If
you think about it, the only time you ever care @hmerformance from a dead stop is at
the start of the race, so this measurement is shiatewgeless to us. In general, you will
be going between 50 and 150mph, which would prgblabla more useful test... but it
isn’t available. However, if you subtract the 0t6@e from the 0-100 time, you get your
60-100 time, which is at least a little more apglile to the closed-circuit racing in Forza.

The braking distance benchmark is a little morduisbut not by much. The reason is
that the braking benchmark calculation is doneragsy ‘ideal’ circumstances — in a
straight line, on a smooth bit of track, with timegintaining perfect traction under
‘threshold braking’. Most likely, you won'’t finchese circumstances while testing or
racing! We brake and turn at the same time, bvakige running over dips and bumps in
the track, and either rely on ABS to keep us frooking up or run no ABS and probably
do have a little lock up going on. This test carcbnsidered ‘directionally accurate’ at
best... if you make a setup change and the brakinghmeark says it was an
improvement, then you will probably also find ampravement on the track, but it is hard
to say if it will be a bigger or smaller improvemeéhnan the benchmark predicted.

Personally, the only thing | ever use the benchnteskfor is the lateral Gs. Just to make
sure everyone is on the same page, higher latarar&better. What are lateral Gs? G is
a unit of measure for acceleration. When sometisitigaveling in an arc, like a car
traveling around a corner, the object experiendaseaal acceleration towards the
geometric center of the arc (sometimes referrexbtdripetalacceleration and/or force,
and often incorrectly asentrifugalforce!). The faster an object travels on an tire,

higher lateral acceleration it experiences. Thechmarking uses a test arc driven at two
different speeds, and calculates the accelerati@irtte car is capable of achieving and
expresses it for you in Gs. Higher is better!

What do | suggest using the benchmark test foithdily for figuring out optimum tire
pressure ranges as we will come to in Sectiom5ractice, | rarely use the
benchmarking tool at all — but it can be a usefatt;ng point for setup analysis.

Telemetry
Telemetry is what race engineers live and die ipetacetrack. It is a concept that has

been around for many decades now, but it becomes prevalent with each passing
year as electronics and computer technologies dpevedw, cheaper, faster, smarter, and
lighter sensors and computational powers. Woe lbee driver who comes in off the
track and tells his engineer that his car is urtdersig when the telemetry says that the
car is oversteering! Engineers like cool, hardadatand some whiney, over-paid
driver's (and in every race engineer’s mind, aivers are whiney and over-paid)
complaints don't fit into a nice spreadsheet lilke 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 ti&eneral tab. Really, this tab isn’t very useful to
us. It shows some interesting data, like our spged, power, and torque... but only
instantaneously. The same goes for the drivingtibpake, throttle, and steering angle.
Nice to see this data, but since it isn’t graphesduch a way that we can compare it to
other runs with other setups, it isn’'t often veseful to us.

The second talkriction, is somewhat more useful. In this tab, we gefstiree data as
the General tab (a common theme, we shall sed!)ntaddition we get a graphical
representation of the grip available at each tinelg), 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 &meount of grip available at each tire
change size very often and very fast. This isdgrg result of load (often called

‘weight’) transfer - a topic we won't really covigr this guide, and also aerodynamic
loads, tire contact patch shape and size, tire ooimgh, and to a lesser extent, suspension
geometry. When these circled are green, the hiaee enough grip to do what we are
asking — if they are red, they don’t!

The blue lines represent how much grip, and in Wwhlicection, we are asking the tires to
give us due to our driving inputs — steering, bmgkiand accelerating. If the line is
partially blue and is inside the circle, it meahnattthe tires have enough grip to do what
we are asking them to do. If the line is all yelland is outside the red circle, it means
we have exceeded the tire’s traction capabilitg iais sliding. There is much debate
over the significance of the blue vs. the yellomelsegments — as far as | can tell, blue is
what you are asking for, assuming you aren’t o\atiiog the tires, and the yellow
segment merely indicates that there is some gitipueless the entire line is yellow,
which means you are asking for too much and tleehiis broken traction and is sliding.

The Friction tab can help us diagnose understakogersteer conditions. If the lines are
usually inside the front circles but outside tharreircles when we are cornering hard,
then the car is oversteering. If the oppositeus aind the lines on the front tires are often
outside their corresponding circles, the car iseusigeering. Hopefully, the telemetry will
confirm the observations you made while driving ¢he. If not, then either you or the
telemetry is confused — and | will bet you $10Q fh&n’t the telemetry!
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Suspension Tab Body Acceleration Tab

The Suspension talis another fairly useful tool for us. This showswhere the
suspension of each corner of the car is at imatget range in the form of a bar graph.

The line in the center of the bar is where the sasjn is at the car’s “static ride height”

— the height when the car is sitting still in thisp- represented as 0.00 inches. As the car
travels down the track, the suspension articulapeand down due to bumps, curbs,
braking, cornering, accelerating, etc. This grapbws us where the suspension is during
all of these events. Itis a common misunderstapthat this graphic shows ride height

— which is the distance between the lowest patti@ithassis and the track surface — but

it does not. It shows suspension travel, which alibw you to get an idea of what is
happening to your ride height, but it is not atth#é# same thing!

In theory, you don’t want the suspension to seelmmad on this graph. Any red
indicates that the suspension has used up itsaiailravel, and typically this would
mean that the car will not be respond well if tbspension is asked to move any further.
If the red stays at the top of a bar graph for ntbaa a split second, the car is probably
scraping the ground. If it is at the bottom ofaa graph, there is a good chance that the
tire is being lifted off the track — not good &t al

As a side note, please forget all the coil bindpcyau may hear about if you are
watching NASCAR racing lately, their circumstarean artificial one due to their rules
and how valuable front aero is for them — in mestliworld scenarios, you do not want
the suspension to hit its upper or lower travelgarvery often, if at all.

Notice that | started the paragraph above witithgory”. Forza’s physics model is, in
general, the best simulation engine available tfbusircuit racing on a gaming console
at this time. However, it has its flaws... and oféem is that the penalty for maxing

out the travel of your suspension (and for bottayont on the track) is not as severe as it
is in real life. This has lead to many people gsatups that would never work in the

real world, where cars are scraping the groundratoouch of the track with no loss of
control. This hasn’'t been completely fixed in Fogz although it is better than in FM1.
The “super low track scraper” setups are still simmes exploited at some tracks.

TheBody Acceleration tabis not very useful as a setup tool in Forza dutédact that
you can’t graph its data over time. It is pretyy €andy, and it can be used somewhat to
help a driver see some of his or her bad habitsit len’'t good to help us tune with.
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Basically, the Body Acceleration tab is a graph teanore commonly referred to as a
“Friction Circle” graph. What you see is a few centric circles that correspond to
acceleration thresholds. Sounds complicated thsn'i... basically, the darker circle is
drawn roughly at the G value for your car if youtde 120mph Lateral G Benchmark.
In theory, this is the maximum cornering force thatir car can generate. The other,
lighter circles are just drawn for your referent&avalues higher or lower than your
benchmark. The squiggly lines inside the circlesaadepiction of the acceleration that
your car is currently experiencing. Unlike theélines in the Friction tab we discussed
a couple of pages back, the data plotted on they Badeleration tab is the actual
acceleration your car is experiencing, regardlég®or driving inputs. You may be
asking the car to do 1.5G in a corner, but if yousiding and only getting 1.2G, that is
what this graphic will show you. If you exceed yaar’s limits and start to slide
heavily, you may also see very high values for samrounts of time.

How do we use this tool? Well, if it were desigridter, we would see all of our data
from one lap on the graph at once. As it is, yoly get to see a few seconds at one time.
If we could see a whole lap, and could save it@rdpare it to a picture of a different

lap run with a different setup, it would show usatvketup is capable of carrying the
highest acceleration forces — and can travel fasteugh corners, down straights, and
through braking. Below is an example from red,liivith two setups displayed in two
different colors. The black lines are added t@hy@lu see the difference... the setup that
contributed the orange data points is from qualdyiand as you might expect, it appears
to be able to develop higher G forces than the satgp (at the expense of tire life!).

Real-Life Traction Circle Example — 1 Lap of Data fom 2 Different Setups
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The next telemetry tab is call@are Miscellaneous. Like all the other telemetry tools, it
would have been more useful to us if the data cbaldtored so we could look at an
entire lap’s worth of data at one time insteadrofrstantaneous readout. However, there
are still some useful things that we can glean ftioisitab.

Tire Miscellaneous Tab Heat Tab

The camber, tire temperature, tire pressure, aadviear data here are all useful to help
us develop good setups. The only two that wenedlly rely upon for this guide are the
tire temp and pressure, as tuning to optimize carabe tire wear aren’t going to fall
under into the scope of our basic balance tunBigortly, we will be discussing tire
pressures in Section 5, and this tool will allowtaisee if we are indeed running within
our optimal tire pressure range while out on tlee riaack.

The final telemetry tab is callddeat. This view allows us to see the tire temps across
different parts of the tire’s tread area — insié@ldle, and outside. We aren’t going to
dwell too much on how to change these temperatstaliitions, but for the purpose of
this guide the Heat tool can be used to help disgnmdersteer and oversteer conditions.
If you see the front tires are significantly hottiean the rear tires, that is a great indicator
that you have too much understeer. Likewise, tiegg much hotter than the fronts

would indicate oversteer. This is a more detaviesv of the tire temp HUD that you

may already be using while you are driving.

Hopefully, this section has given you some insighd a few tools and tips you can use
to help you develop your setups quickly and effide Frankly, Forza doesn’'t do us a
lot of favors with the way the benchmark and telaynatilities are designed. On top of
their limited usefulness, there is also the problkat the benchmark utility is only
available in the Tuning portion of your garage, #mel Telemetry is only available for
you to review from an actual race session or a¢Ran”. This unfortunate game design
has led me to more or less abandoning the usdeofégry unless | run into a
setup/handling problem that | can’t resolve by tagdhe pants’ feel while driving. |
spend 98.5% of my testing and tuning time in thaifg part of the Garage in Career
Mode, as it allows me to make setup adjustmentherity by pausing my lap and
editing my car’s settings. When | un-pause, | &be &0 resume the lap, but with a new
setup. | wish that were possible in the real world

My last parting tip is that | have noticed, on agioa, that a setup that is nice and
balanced while | am in single-player career modwisas well-behaved when | take it
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into a Multiplayer race on XBox Live. If you aresting and tuning for a big league
event or tournament, make sure you turn a couplapsfon Live to make sure your setup
works in that different environment. It doesn’ppan very often and seems to be limited
to certain cars and tracks, but it is better tedfe than sorry! OK, let’s get into how we
can actually alter the balance of our racecar...

More Grip! FIMIRAEERS
© Shiny Side Up! FM2 Tuning Manifesto Part 1 http://simracers.myfreeforum.org/

Page 17 v1.3 7/22/07



Section 5 — Tuning for Balance

Again, a quick nod to the vehicle dynamics expeuisthere — this guide is not meant to
be a physics textbook. Because of the approaciraveaking here, we are going to try to
introduce various ways to tune for balance withdelving too deeply into the physics
behind the hows and whys — just a surface discnsgia few easy ways to tune your
setup to improve the car’s balance.

In Forza, other sims, and real life, there are maays to go about altering the balance of
a racing car. Fortunately (or unfortunately!), #oonly allows you to alter a certain
amount of variables on your car, so it makes obnrsjpmewhat easier. Here is a list of
the ways we are going to discuss to alter the lsalah your car — it is not an exhaustive
list, as there are certainly other ways as well itos what we are going to use for our
basic tuning efforts aimed at balance:

Things We Can Change to Improve Balance
- Tire Pressures
- Aerodynamic Devices
- Anti-Roll Bars
- Spring Rates
- Differential Locking Actiot

There is some logic to the order in which the itemthe list above are in — | have put
them from easiest to hardest things to adjusheatrack, on a real-world racecar. This
doesn’t mean that you should adjust things inglisicular order when working on
balance, but it is the order in which we will dissithem in this guide. Also note that at
the end of Section 5, | have included a handy esie chart for the effects of changing
these settings.

Tire Pressures

If this were a proper vehicle dynamics guide, waild@lmost undoubtedly start our
discussion with tires. Why? A vehicle’s tires #ne only part of the car, under normal
circumstances, that touch the racetrack. Evemleitime you make a setup change to
your car, that change ends up eventually beingtnatted through the tires to the
racetrack... and if it is a good change, it will héde amount of traction your tires can
develop with the racetrack. If it is a bad changejll adversely affect the interface of
your tires and the track — and you will be slower!

Short of changing our tires for a different siz&ecompound, the only thing we can tune
on our tires themselves is the tire inflation puess In a pinch, we can use tire pressures
to alter the balance of our car. Why “in a pinchWeell, because although it is a very
quick and easy adjustment to make, it is easy fwone a car’s balance this way, but it is
also possible to hurt a tire’s performance overall.
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Pneumatic (air-filled) tires behave in all sortsstinge ways that we don't really learn
about if we aren’t heavily involved in the studywahicle dynamics. It is pretty common
to hear tire behavior called “non-Newtonian” be@atisey don’t appear to follow the
basics physics principles Newton developed thaleam about in our high school
physics courses. We will save the bulk of thataksion for a future guide, but for now,
we will focus on what air pressure adjustmentsadour tires, and not on deformation,
slip angles, load sensitivity, molecular adhesein,

In the real world, adding air pressure to yourstinuld do a few things. One thing that
may happen in the real world is that the tire’simglfriction would be decreased, which
would result in slightly improved fuel mileage atogh speed because you would need
slightly less energy to roll the tire down the roakhis effect is negligible in Forza 2, so
we won't discuss it any further.

There are two effects of increasing air pressunedhe modeled in Forza, though — a
change in the shape of the tire’s contact patath aanincrease in the spring rate of the
tire (the spring rate bit is only loosely modeled, jusb@gh to say it's there!)

If you aren’t familiar with the term “contact patcltheck out the illustration below. The
contact patch is the part of the tire tread that isontact with the racetrack. This contact
patch is ultimately responsible for how a tire willeract with the track — and any setup
changes you make, from tire air pressure to trasson gear ratio changes, will effect
what happens at the tire’s contact patch.

All tires have an ideal operating pressure rarlgegeneral, tire pressures lower in this
ideal range offer more grip, and higher pressuee® Islightly less grip, but are more
responsive to driver inputs. We will cover thep@ssiveness in our discussion about tire
spring rate. Contact patches assume their opshegdes 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 prop@nated. To the left is an under-inflated
tire. With an under-inflated tire, only the edgédhe contact patch make good contact
with the track — this leads to increased tire terajpges on the outside edges of the tire’s
tread, and a lack of grip. An over-inflated tiog, the other hand, has a contact patch
shape where only the center portion of the tinegad makes good contact with the track.
This situation leads to high temperatures in thedbei of the tire’s tread, and a loss of
grip over a properly inflated tire.

The optimal tire pressure range for the tires yauently have installed on your car in
Forza can be determined with the “Benchmark” tadhie tuning area of the garage.
You can do a simple experiment by setting thepressure to whatever you want, and
then doing a benchmark test and looking at thedht& forces’ at the bottom of the
report. The higher the number, the better — higlwenbers mean your car can corner
better, and they give you an indication of whatspteges give you the optimal contact
patch size and shape. If you repeat the testdoous tire pressures, you will quickly be
able to identify the best pressures for your tirdste each type of tire in Forza tends to
have different optimal pressure ranges — if yowngleatire types, you may need to re-
examine your tire pressures!

As mentioned above, when you add air pressureuotyes, their effective spring rate
increases due to the extra pressure inside thentirieh results in the tire acting stiffer —
its shape will change less in response to havioga (including weight) placed on it. As
far as how this will affect the traction or grip @tire, increased air presswenerally
leads to less overall grip. Typically, adding@iessure will only increase a tire’s grip if
the tire had too little air in it to begin with. oMever, there is a benefit to be had in
increasing tire pressure, and that is that yoastirecome more “responsive”. This
means that when you turn the steering wheel, yauwil react quicker to your steering
input... sometimes this is described as feelingtlileecar is ‘sharper’ — it points to where
you want it to point faster. There is a lot ofeirgsting science behind why this happens,
but we will ignore it for now... just keep in mindahhigher pressures lead to more
responsiveness, but less overall grip. This resipeness is theeryloose modeling of a
tire’s spring rate that | referred to earlier. Lewpressures increase grip until you get too
low and the tire no longer can retain its shap@e@ry — it will run hot, wear fast, and
have less grip.

Another thing you need to keep in mind with tiregsures is that they change when you
are out on the racetrack! What happens is tha¢ tkdriction between the tire and the
track that generates heat. This friction is gazdit is responsible for the grip that your
tire has. The temperature is good, too... as hdieuls stickier, and offers more grip,
than cold rubber.

There are two problems that temperature bringsighe- for one, air expands as it is
heated up... so as your tire gets hotter, its asganee will go up. Second, there is an
upper temperature limit at which your tire will gtto become damaged because it is too
hot, which leads to a loss of grip and shortenedlife.
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To combat the fact that your tire pressures wskras your tires warm up for the first few
laps, you need to set the tires to a lower pressaute setup screen before you get on the
track. Generally, you can assume that your tiesgures will rise 2-4psi once you get on
the track, so you can determine your settings usiagrule of thumb. To check to make
sure this estimate is accurate, you can watchlayemd toggle to the tire information
display, which will show you tire temperature amdgsure. Different driving styles,

cars, and tracks may cause different pressureaseseas the tires heat up.

So, now we know what a tire pressure adjustmentdeil- more pressure leads to less
grip but more responsiveness, and the less pressorere grip but less responsiveness.
How can you use this knowledge to improve yourschdlance?

If the car is oversteering and the rear tires dlidger hard cornering, they need more
grip. This could be achieved by lowering the ri@r pressures — just as curing an
understeering car can be corrected by lowering fiioenpressures. But what if your tire
pressures are already at the low end of the ideabkpre range for your tires? Taking
away pressure would adversely effect the contachpagive us even less grip, and
ultimately lead to a worse balance problem and stdap times! If this were the case,
we would rather look for an adjustment we could enttka different part of the car.

With a real car at a real racetrack, it tire presssithe most basic way to make balance
adjustments. It is also cheap and easy, toa dften the preferred way for racing teams
to make quick balance adjustments during pit stapshe pressures can be set before the
car ever comes in. It is also a favorite of amatacers at track days and autocross
events, as it is pretty much free and requires littly in the way of tools. If you choose

to tune with your tire pressures, just make suream@ keeping within the optimum range
of pressures, or you may find yourself with toddigrip no matter what you do!

Aerodynamic Devices

Aerodynamic devices such as wings, diffusers, gfittexs are also quick and easy ways
to adjust vehicle balance. In Forza, the bodywgrgrades you have installed on your
car will determine what, if any, aerodynamic adjueshts you can make — which take out
our options to use diffusers and rake angle, aakel@ls with front bumper/splitter and
rear wing adjustments.
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Without getting into tedious detail, aerodynamigides work by using the air that a car
is traveling through to push down on the car, eéngdtdownforce”. As shown in the
diagram above, production cars usually start oolpeing a lot of lift. We combat these
forces on the racetrack by adding aerodynamic dewitat provide us with downforce.

Basically, wings and other aerodynamic aids onaacsework similar to upside-down
airplane wings — instead of lifting the car up \tipeish it down. The reason this helps
increase grip is that, in general, tires that haeee force pushing them down onto the
track have more grip than tires with less forceveight pushing them down onto the
track. This extra grip can help your car be ableake a turn faster, or provide more
traction for braking or acceleration.

The main benefit of adding force to the tires bsodgnamics rather than by adding
weight is that a heavier car takes more energgdelarate and decelerate than a lighter
car. There are also some handling benefits that@vét go into at this time to having a
lighter car. Aerodynamics can give us extra fgguehing down on the tires without
putting extra weight on the car... it's almost fregb

Why is italmostfree? Well, added downforce comes at a price rerdownforce

generally means more drag. You can think of deafyietion on objects in a moving
airflow. A good way to experience drag is to styckur hand out of the window of a
moving car (carefully!!!)... the force pushing youartd backward is aerodynamic drag.

It is important to note that drag (and downforeeyeases with speed... the faster you go,
the more drag you develop! This drag causes yogine to work harder... in essence,
the more downforce you develop with your wing, there drag your wing causes, and
the slower your top speed will be.

Due to the speed-sensitive nature of aerodynamee$othe aero aids on production-
based racing cars generally don’t really have nafanfactor on handling until your car
is moving faster than 60mph. So, downforce won'adot for your cornering ability in
the last chicane at Suzuka, because you aren’gdast enough to generate much aero
load. But it will help you through Turn 1 at Sirggone, where you car is likely going in
excess of 100mph.
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How can we adjust the oversteer/understeer balsiree€ar using aerodynamics? You
do this by adding or subtracting downforce by aiilpgsthe wing’s angle of attack. If
your car is understeering, you may choose to amtt ftownforce to get the front tires
more grip by increasing the angle of attack offtbat wing or aerodynamic device like a
splitter. Alternatively, you could also take dowrde away from the rear of the car — this
will also help bring the oversteer/understeer bagamore toward the oversteer side — by
lessening the rear wing’s angle of attack. Theospp adjustments would help an
oversteering car. Due to the fact that more dovegféteads to more drag and a lower top
speed, be aware that at some circuits being fastee corners by carrying lots of
downforce may hurt your lap times because it mgkestoo slow down the straights.

There is an interaction between downforce andh&ght that we should discuss here.
The downforce created by aero aids creates a @rdbe car’s chassis, which in turn
places an increased force on the suspension’sgspfivhich in turn places an increased
force on the tires that results in more grip.slimportant to note that the increased force
on the springs acts to compress them. This magyrbeémportant when you make a
downforce change. If you add a lot of downforaayrycar may bottom out on the track
in places it didn’t do so before if your springe aot stiff enough to cope with the
increased loads. Be wary of that if you add afatownforce to the car, and check your
telemetry for the suspension travel running odtithiappens, you need to increase your
spring rate to compensate for the additional dovasfo

It is fairly common to see aerodynamic adjustmemasie during pit stops in real-world
racing. Like tire pressure, it is a quick an edsgnge that can be made during the race to
alter the balance of a car to the driver’s likirignlike tire pressure, it cannot be set

before the car comes to a stop in the pit box wrdess the pit crew is really good, it

takes a little extra time in the pits to make aroaljustment versus a tire pressure
adjustment.
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Anti-Roll Bars

When it comes to quick suspension adjustmentdéo ladlance, anti-roll bars (ARBS) are
generally the easiest to make, and are the mosthconsuspension adjustment made at a
race track in real life — in fact, some racing dsage 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 & lihat ties the left side of a car’s
suspension to the right side. Most cars have 2 #§RBe that runs between the left and
right front suspensions, and one that runs betileieft and right rear suspensions.

Anti-roll bars effect how a car’s chassis rolls whernering. Roll is a very complicated
subject that we will mostly leave out of this dission, but anyone who has ever been in
a car on a tight entrance or exit ramp to the fegelas experienced roll. Roll can be
loosely described as a side-to-side “tipping mdtmiithe body/chassis of a racecar. The
faster a car goes around a corner, the more ®Itain will experience.

Anti-roll bars can be adjusted to change how aals. Stiffer ARBs lead to less roll,
and softer ARBs lead to more roll. In generalsledl is better. Why? Because when a
car experiences roll, the suspension geometryvsradly effected. We won't get into
how or why here, but that change in suspension gagrteads to sub-optimal tire
contact patch shapes, which leads to less grihelARBs are too soft, you get lots of
roll, poor suspension geometry, and ultimately pmmrtact patch size and shape — which
leads to a loss of grip. A car with ARBs set toft wvill also not be very responsive to a
driver’'s steering inputs, and often feels sluggesturn in to a corner.

However, if you set your ARBs too stiff, bad thingen also happen. If an ARB is too
stiff, a car can get very twitchy, jumpy, or daotyer bumps and curbs because the left
and right suspensions are not allowed to articufetependently. This can cause off-
track moments, spins, and sometimes even caugesta bbe lifted entirely off the
ground! If a tire isn’t on the ground, it isn'tvgng you any traction... obviously very
bad.
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This next statement isn’t too important for ourgmses in this guide, but | will lay it on
you anyway since it is such a common misconcepti@a:not ever let anyone tell you
that ARBs control the amount of lateral weight sfen! Weight transfer is a subject we
don’t need to get into for our basic needs in thigle, but it is an extremely common
misconception that ARBs control the amount of &tareight transfer a car experiences.
They don’t, and you shouldn’t fall into the traplmdlieving they do!

We didn't really get into the details of how an ARBes what it does, but for now that
isn’t too important... all we need to know is thaisita simple and effective suspension
tuning tool for us to perfect the balance of oweraar! How do we do that? Well, for an
oversteering car, we have two choices: The fa$pilower the stiffness of the rear ARB,
and the second is to raise the stiffness of thet #&RB. For an understeering car, you
have the opposite adjustment choices. If both ARBscomfortably in the range of “not
too soft and not too stiff”, then it really doesniatter 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 keepitsstin contact with the racing surface.
Springs resist the movement of the suspensioreibumpdirection — that is, as the
wheels move upward relative to the car’s chassimbis also called jounce by some
pretentious folks!). As a spring is compressedump, it tries to push the wheel back
downward toward the track — this is called tebounddirection.

Tire In Bump
Tire In rebound
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As you run over bumps, dips, curbs, and as youyaghpling inputs like acceleration,
turning, and braking, your suspension continualbves back and forth through various
amounts of bump and rebound. If a wheel traveddaoin the bump direction, the
chassis hits the track, which is never good. Sonastyou can get away with a light
scrape of the chassis on the track with no probl&esusually it leads to nasty things
like loss of control, which could come in the fooha sudden oversteer or understeer
condition, and if you are unlucky, a trip off thrat¢k and into a wall, the kitty litter, or the
scenery! Springs are your suspension’s main toal/bid traveling too far in the bump
direction.

If a wheel travels too far in the rebound directisomething is usually very wrong — it
means that your tire is probably not touching tieertrack... again, very very bad! This
can happen from too much roll (see the anti-rofldgtion), contact with another car or
a trackside object, chassis flex, or in extremahg Icases a major aerodynamic problem.
When tuning, we don’t have to worry too much abmaritact, chassis flex, or major
aerodynamic problems... we would primarily fix th@plem by reducing roll.

We now know that a spring controls the movemermtuftires in bump and rebound, but
how does a spring work? We are all familiar witBlanky, which is a very weak (soft)
spring. It can stretch or compress depending aat ¥ances you put on it. The springs in
your car work the same way — the stiffer the sprihg harder it is to compress it.

How do springs affect the oversteer/understeemisala Soft springs tend to give a car
more grip by letting the suspension absorb bump®se and other track imperfections
efficiently. However, if a spring is too soft, tieeare two main problems you will
encounter — the first is that the car will bottoot tbo much and cause loss of control,
and the second is that once a wheel hits a big bthmespring may not have enough
force to effectively force the tire to return quigko the track surface. A spring that is
too stiff won't let the suspension absorb bumpy vegll, which leads to a car that
skitters across the track surface and doesn’t $edrave much grip.

At the track with a real racecar, it is not nortmathange springs unless you are at the
upper end of professional motorsports — it is toetconsuming, and there are other,
easier ways to adjust balance like air pressure, @vices, and anti-roll bars. Teams
tend to use historical data or computer simulattodecide what springs they should run
before they ever get to the racetrack. HoweveFoirza it is as easy to change spring
rates as it is to change tire pressure and all stiipension settings, so it is a more
common solution to a balance problem then it wangdn real life!

It is important to note that your springs work vetgsely with your dampers (shock
absorbers) on a racecar. Damper tuning is prettyptex, though, and not really a
necessity for tuning beginners, so we are not gmrapver it here. If you keep your
spring values within about 10% of their defaultued for a basic tune, the default
damper settings for bump and rebound should be @Ko adjustment.
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Differential Locking Action

Perhaps the most complicated of the basic balagjostanents you can make in Forza,
the differential tends to confuse a lot of peoplietioesn’t have to be that big of a deal,
really, and hopefully this guide will help answeryaquestions you have.

The differential is a very important part of a re@es drivetrain. On a front-wheel drive
(FWD) or rear-wheel drive (RWD) car, there is t\glig one differential. On an all-
wheel-drive car (AWD), there can be up to 3 différ@ls! The purpose of a differential
is primarily two-fold:

1. To allow the inside and outside driven wheelsotate at different speeds as a
car drives around a corner
2. To control how the engine’s driving torque pditsbetween the driven wheels

Let's look at number 1 first. When a car entecomer, the inside wheels transcribe a
smaller arc than the outside wheels do, becaugeatieecloser to the axis of rotation for
the vehicle’s path (also note that the rear whisdlisw tighter radius arcs than the front
wheels!). Because the inside wheels travel a shart length (shorter distance) through
the corner than the outside wheels, they mustdlawwer than the outside wheels — if
forced to travel the same speed, the inside tirstslip, or the car will not turn.

Onto the second purpose of a diff — splitting eedgorque to the drive wheels. Most
production cars come from the factory with whataied an “open differential”.
Basically, an open diff operates by using a mea@mjear set to take the engine’s torque
and send it down one of the half-shafts (axle®y®, or both, of the drive wheels.
Unfortunately, due to internal workings of the oqukif, if your tires don’t have equal
traction, the tire that ends up with the drivingowee on it is generally the tire with the
least traction! This tends to be the inside tiréhe two driven wheels when you are
driving through a turn. If you are accelerating oti corner with the steering wheel
turned at all and there is an appreciable diffeeendhe amount of traction available at
your driven wheels, an open diff is going to sehdhe torque to one wheel, and there is
a good chance that the wheel will break tractiothaheelspin will result. Wheelspin
gets us nowhere fast!
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The opposite of an open differential is a “lockohfferential”, also called a “spool”.
This type of differential is not really a differéaitat all in many cases, as it completely
‘locks’ both of the driven wheels to rotate at Hzne speed. This is great for
acceleration — you have more tires to put the exigitorque down to the ground, but it
isn’t so good for turning, as the inside wheeliscéd to slip on the track because it is
going too fast to maintain the smaller radius &at tt has to follow through a corner as
described a few paragraphs back.

A “limited-slip differential” is designed to overate some of the open and locked
differentials’ shortcomings. Limited slip differgals can use mechanical action (gear
sets, friction clutches) or viscous designs toerform open and locked differentials in
many cases. Like a locking diff, a limited sligfdillows the engine’s torque to be split
up between the driven wheels, so not all of thqueris applied to one tire, even when
cornering hard. But the limited slip diff does meicessarily force the driven wheels to
always rotate at the same speed... so going throegmear, it can still allow the inside
tire to turn slightly slower than the outside tiamd therefore the inside tire is not forced
to slip and slide like it is with a locked diff. h& best of both worlds!

With the right upgrades in Forza, we are able t@tine locking action of our diff in two
ways: under acceleration and deceleration. Fdr bbthese adjustments, higher settings
mean the diff is more ‘locked’, and lower settimgake the differential behave closer to
an open diff. Note that if you are running an AW&r, you may have a third, “center”
diff. This diff splits the engine torque betweée front and rear wheels, and this
adjustment tends to be for more advanced tuningnendon’t be covering it here.

How do we tune the diff to adjust balance? Letesali this question into two parts, one
for entering a corner, and one for exiting a corner

Upon corner entrance, the deceleration behavitreodiff is at play in determining your
car’'s balance. Lower locking numbers allow thegimore freedom to rotate at different
speeds. This causes your car to experience ftgaihrottle oversteer” — that is, when

you lift off the throttle, your car starts to tumto the corner. If you have the deceleration
setting too low, you might end up with massive st@gr when you back out of the
throttle and turn in to a corner. If you have thesting too high, your car will be

reluctant to turn into the corner at all!

At corner exit, the acceleration side of the difthe most influential on your car’s
balance. If acceleration locking is set too higiyr RWD car may experience heavy
“power oversteer”, also called “throttle-on oveeste If you are experiencing a lot of
oversteer as soon as you step on the throttleyerlacceleration setting will probably
help. If you are driving a FWD car, you actuallyni get oversteer, you would get
understeer as your front tires break loose duetw throttle application. If you go too
low on the acceleration setting, both FWD and RvVéBs avill tend to experience
wheelspin with their inside driven tire. This caause both over and understeer,
depending on your car’s placement on the trackvemat kind of steering angle you are
applying at that time.
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Summary

The following page has a reference chart that sumaesall 5 of the tuning options
covered above for working on your car’s balancer rkany people, that will be the only
page of this guide that is read!

| hope that you have found this guide interestihgot useful. If it has caused you to
reflect at all on how you tune your favorite Focza to achieve a good
oversteer/understeer balance, then | have accdmedliwhat | set out to do. If you have
learned something new that you can use, all thethet

| purposely steered away from a lot of technicgitdevhen it came to the actual physical
vehicle dynamics, my intention is to someday waiteuch more technical guide that
goes on past tuning for balance and addresseshberain tuning goal, the search for
ultimate performance from the vehicle, and revisdme of the topics in this guide in
more detail. This “basic” guide took me all of g@ges, so | shudder to think what that
guide would look like... a novel, I'm sure.

If you have any questions or comments from thislguor would like to point out an
error in my ways, an omission | made, or put famhalternative viewpoint, please feel
free to contact me on the forzacentral site, dh@thome of the friendliest, most
competitive Forza league-based community thereSsnRacers. Thanks for reading!
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Change Log

It is inevitable that | am going to have to edistbuide over time based on feedback
from others, new things that I learn, and mistdlesve made in writing it. | also hope
to update it when Forza2 comes along, if necessany. changes that | make will be
described here, so if you have an old rev youlvglhble to figure out what sections may
be updated and won't have to scour 30 pages toefigut | 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, addedtoatbart on page 30 re: keeping
springs within 10% of default values unless adpgstiampers. Also emphasized that
ARBs do not affect the total amount_of latenadight transfer, and cleaned up some poor
word choice when discussing tire pressure’s effedire spring rate.

7/22/07 — update to v1.3

Modified the telemetry tools section to updateForza2 (thanks for the help with
screenshots on that one, SABR Dr Philly!). Fixadaus spelling, grammatical, and
writing style deficiencies that have been buggirggfor months. General wordsmithing
to make things more coherent.

9/14/07 — update tov 1.4
A couple more grammatical errors corrected. Nobed 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

Front Tires

Lower Pressure

Raise Pressure

Tire Pressure

Rear Tires

Raise Pressure

Lower Pressure

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.

Front Splitter
Aerodynamic

Increase Angle of Attack

Decrease Angle of Attack

Increased angle of attack = higher downforce, but also more
drag that may harm your top speed. Increased downforce

Devices may require stiffer springs to keep from bottoming car out on
Rear Wing Decrease Angle of Attack Increase Angle of  Attack |track.
Front ARB Softer ARB Stiffer ARB If ARBs too stiff, car will not want to take a firm set in the turns
Anti-Roll Bars and will be very darty over bumps. If ARBs are too soft, your
car will respond lazily to steering input and roll excessively,
Rear ARB Stiffer ARB Softer ARB which adversely effects your suspension geometry and grip.
Front Springs 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
Springs . . - .
will be very twitchy. Stay within 10% of default values if you
Rear Springs Increase Spring Rate Reduce Spring Rate don’t want to have to adjust dampers as well.
Acceleration Increase Locking % Decrease Locking % Increased locking forces both wheels to rotate at similar
Locking speeds. Fast, sweeping corners tolerate more locking than
Differential slow corners. Traction off slow corners is helped by lowering

Deceleration
Locking

Decrease Locking %

Increase Locking %

accel, unless set extremely low. Acceleration tunes diff
coming off corners, deceleration for going into corners.
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