Chassistuning for good turnin

This seem familiar to you . . . you reach the turpoint of the corner, turn the wheel, and the kaems to abruptly
go into oversteer. It then misses the apex andshkidde into the middle of the corner, scrubbingespand bogging
down through the corner exit? If it is, then thelgem may have little or nothing to do with therread.

Poor corner turn-in is a very common handling peabl If the kart understeers at the instant you tlenwvheel, the
front tyres are momentarily sliding. Often they dedly regain grip, causing a violent change ofaliom, which
upsets the rear end giving the rear tyres littiencle to produce grip, so the kart slides into thra@er in an
oversteering condition.

As this initial understeer may only last a fractmfra second it's often not noticed, and can laaditiver to think
the problem is in the rear end of the kart. Thisditton (turn-in understeer/oversteer) is usuatlysed by not
having enough scrub radius (front track width) aond caster angle in the front end. This can edmlynade much
worse by incorrect toe and camber settings.

If the kart just understeers at corner turn-in,ghablem may still be not enough scrub radius amdcaster, but
may also be that you are still braking when turAimgroo much rear weight bias can also cause tuwthin
understeer and understeer/oversteer.

For effective chassis tuning, certain basic thimgge to be at least close to correct to begin witlyou are likely to
only be getting seat time. When trying to diagnieaedling problems, it is very important to makeestire problem
is not the tyres or the toe and camber alignment.

Tyres are the point of contact between the kartthedrack, and are the single most important gittie chassis, as
this is where the grip happens. The best chassigimorld is only able to grip and handle to thpacity of the
tyres. If the tyres are old and hard, any chasfjissaments you make will only result in differerhéts of bad
handling (with poor grip).

So tyres must be in good condition (the newer #téeb, and usually no more than 4 meetings old&/te@'s). They
should also be at least close to the correct press(tyre pressures should be set for maximumistems grip, and
only adjusted to fine tune the handling, not to enktge changes). | personally prefer about 2Btps2 in YEQ's,
but this will vary with kart make / model, trackraditions, total kart weight etc. As a general ryde should use
more pressure in hard tyres and less in soft oYiEQ(tyres are a fairly hard compound).

Even if you manage to find a half way reasonablaipawith old (hard) tyres, the settings are likidybe useless as
soon as you put new tyres on the kart, resultirtheénwaste of the new rubber and uncompetitivedime

Toe and camber, at least as the basic starting gloduld always be set to zero settings (ie. thetfwheels parallel
to each other both horizontally and vertically)r@&e and camber may not always be the absolptafgct
settings, but are going to be very close.

A zero toe setting will lessen tyre scrub and ipicton the straights, which will lessen the rolliggistance of the
kart. Rolling resistance lowers the acceleratiosh tayp speed the kart can produce, resulting inedashgine power
(which you've probably paid your engine buildeslof money for).

Zero (or very close to zero) camber settings velphto keep the full width of the front tyre's tdeia contact with
the track surface when cornering, particularly & oorner and corner exit.

As it's very common to see full sized racing caisng obvious negative camber settings, some kastarslude that
if this is OK for F1 and Indycar teams, it musttbe right thing to do. Unfortunately for those laast thinking this
way, the tyres used in most other forms of motartsaie radically different in their constructionithg radials,
while kart tyres use cross-ply (bias-belted) carddton. Radial tyres have much more flexible sidésaxthan cross-
plies, and because of this can work well at langenber settings. The stiffer sidewall of a crogstpte means it
has to be kept very close to vertical to work cctitye

Inaccurate camber incorrectly loads the tyre argdas the size of the contact patch. As a ressisthaller tyre
‘footprint’ will have a tendency to overheat. Esgiécin hot conditions, this contributes strongdypremature tyre
wear and inconsistent handling (ie. the kart walhtlle differently as the race progresses, probablging to
increased understeer).



At most race meetings you will see plenty of frgmes with substantial wear on the inside edgeyiyaially
unworn on the outside. You won't see many, if amgg looking like this at the front of the grid fitlve final.

It's really very simple, if the rubber's not infficontact with the track, it's not providing grgnd the rubber which
is contacting the track is being asked to do thekwbthe entire tread width, which it wasn't desd to do. Poor
camber settings can have a similar (but not idahteffect as fitting undersized (narrow) tyres sure nobody
would deliberately put narrow tyres on their kart!

In racing, it takes only a tiny deficit to losedaramounts of track distance. For instance, ifrgoanly losing 1% to
the kart in front due to poor alignment (or anyastreason), then in ten laps on a 700-metre trackwill lose 70
metres.

Looking at this another way; on the same trackjmgsg a 'hot lap' time of 30 seconds, then a 1%¢idés equal to
losing 3 tenths of a second per lap. An expengiggne blueprint might gain you 3 tenths. So whytedhkis costly
and valuable advantage with poor alignment?

Toe and camber are among the most important settinghe kart, but they are also the two settingsttikely to
significantly alter when the driver's weight is qaal in the seat. This shouldn't be surprising,esdriver weight can
easily be over half the on-track kart weight.

If a kart is aligned to zero toe and camber withtbetdriver seated, it is certain to have some ediptable amount
of negative camber with the driver. Most karts (bot all) will gain some unpredictable amount ad-in, up to
three millimetres is quite possible (this is equahbout 8 to 10 mm's on a full size car tyre).-ifoean easily
contribute to poor turn-in as it makes the kart en@sistant to change of direction and lessensituweight
transfer (see below).

As the kart will always be raced with the driveiitint is strongly recommended both the toe anulwer be
adjusted to zero settings with the driver seatatierkart.

This is by far the best starting point for sett@agnber, and the exact setting can be fine tunetdtgie wear as a
guide. If you're lucky enough to have a tyre terapge gauge, adjust from tyre temperatures achessead. A
kart set up to zero toe and camber with the drviBthave some positive camber and probably soreeoiat
without the driver.

Worn steering components can cause substanti@ased toe and camber change with driver weightcandilso
contribute to unstable alignment settings in trémsal stages of the corner. It doesn't take veughmwear in the
tie-rod ends, king-pin bearings or wheel bearimgaftect alignment.

To check for worn tie rod ends, attempt to movertiteend up and down vertically. Any up and dowrveroent
indicates wear is present (some cheaper rod enessoeme movement even when new).

Scrub radius (also called 'kingpin offset’) and@aangle work together to produce a diagonal maichhweight
transfer from the inside rear tyre and the outéidet tyre, to the outside rear tyre and the indidat tyre. This
weight transfer causes the inside rear tyre toHysipally lifted from the track surface at turn fhthis weight
transfer is not great enough, the combined grifnefrear tyres can simply push the front wheebsgtt ahead.

This mechanical weight transfer means the insidetftyre is much more heavily loaded than the det§iont tyre
at turn-in. As a result, the inside front tyre go®s most of the front-end grip at turn-in. Onc®ithe middle part
of the corner most of the kart weight is transfene the outside tyres (due to cornering forcek Mechanical
weight transfer then becomes far less importard Gam even be counter productive) and is largghgseded by
weight transfer due to cornering forces (laterdidgces, causing frame flex).

A wider rear track width will also make lifting theside rear wheel off the track more difficult. A's often
necessary to use a wide rear track, this makdsiteamore important to have the front-end segipgoperly sorted
out.

Many people will advise you to add toe-out if thertkwon't turn-in to the corner properly. This ntelp turn-in,
but introduces it's own problems. | would recommarstiead, increasing the scrub radius, and / ocdiséer angle.
The only conditions in which | would recommend gsiae settings other than zero would be in the, irif all
other means of improving the turn in have failedwhich case some extra toe out may be an acceptabl
compromise).



Increasing either caster angle or scrub radiusimgéiease the inside rear wheel lift at corner-iagrwhich is really
what you are after (if the kart is turning in bgdIyncreased caster may require using more positveber to keep
the tread flat on the track during cornering. Bemthat increased scrub radius and / or castecaranbute to
front tyre overheating in some conditions.

A very flexible chassis may need more scrub rading/ or caster than a more rigid chassis, as roitie
mechanical lift can be taken up with excessive &dlex, especially if the kart is a bit of an oldgpy noodle!

Too little weight over the front wheels (and tooahwver the rear wheels) could also be the probleyou suspect
this, try moving the seat forward. Because movirggdeat is such a pain and can result in lots lehn your nice
seat, many people don't experiment with movingvihen moving the seat, don't move it more than 2 ana time.
Trying to tune a chassis with bad weight distribntis often impossible.

Incorrect driving style can easily cause poor turas well. When turning into a corner, many racaran effort to
be smooth) turn the steering wheel too gently. Thisses an indecisive lifting of the inside reaeathwhen what
you want is for the wheel to lift AT the point afrb-in.

Poor turn-in tends to get worse during the coufserace. When the tyres are sliding they are stilfgemore
friction which increases the amount of heat bupdruthe tread. This sets up a downward spirakipf lgss and
exaggerated tyre wear.

One of the keys to a good handling chassis, isbatagrip front to rear. This balance can be gyeathanced if the
tyre footprints can be kept as large and consistepossible, for as much of the corner as possible

Many racers will try to balance the handling byueidg the grip at the end of the kart they percéias too much.
A better approach is to increase the grip at thieafthe kart that has less grip. Grip is only ¢weat if the chassis
cannot use it, usually manifested by chassis Hdhid happens, do whatever is necessary to stifferchassis and /
or lower the centre of gravity until the hop goagg. Only if the hop can't be eliminated, or thikestend of the
kart just can't be adjusted to give equal grip fitorrear, should you consider deliberately redy@rip at either end
of the kart. Always go for the more grip optiorpissible.

Good turn-in is usually not that difficult to tuimo the chassis, if you know what to adjust. Beetid not to go too
far though, as too much turn-in can make the keitchy and difficult to drive smoothly. Too muchrab radius
and caster makes the kart overly sensitive toisi@@rput, and can result in a chassis that needstant steering
corrections. Remember that every time the steavimggel is turned it causes substantial diagonal ktgrgnsfer
between the front and rear wheels. If you're sawivgy at the wheel, the tyres are being rapidlgdoiband
unloaded, which really upsets the stability of thassis.

It's not unusual to spend a day testing and sillfisure if any improvement has been made. Lagstimay well be
better at the end of a test day, but this is oftes to the driver improving with practice. It's ygrossible to be
faster at the end of testing, with a worse setfup$ can be especially true if the number of practays are
limited.

All else being equal, a well set-up 'bad’' chasdlissiways handle better than a poorly set-up 'gabdssis, and
there is usually more gain to be had from a go@$sis set-up than a good engine set-up. Keep id that a
handling problem may not occur during practice,daut raise it's ugly head in racing. This is usudilé result of
the driver being able to find just that bit extrarace day!

Front-end settings have a huge effect on the dvemaldling of the kart. If your kart turns-in tacarner the way it
should, then the rest of the corner will be eaaiat faster to negotiate as you are not havingttthag with the
effects of poor turn-in. In addition, the rest bé tchassis is likely to be easier and less confusiriune if the front
end is functioning properly.

Finally, many handling problems that may at fiest similar can easily stem from different causey.
adjustment you make to your kart is only corredt libwers your lap times, assuming that the bagnment is at
least close to accurate.



