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Running Out of Air

For many modern-Corvette owners, checking the tires is the last do-it-your-
self job there is. As Paul Zazarine reports, those days might be ending, too.
Photos courtesy Paul, Ingersoll-Rand, and General Motors.

motorist, checking and maintaining tire

pressures is abous the last job in the "sclf-
service” category. Nevet mind that in all prob-
ability his hand gauge i wildly inaccnrate, the
gas station’s airis bogged down with moisture,
and the pump never runs long enough to fll that
last tire. Chances are he's got all four tires at
four different inflation rates and will never know
the difference. As long as they look about right,

F or today's typical marginally mechanical

he's not likely to notice the woozier
in cornering, or low fuel mileage.

Corvette ovners tend to be more attentive.
They've got a substantial investment tied up in
their cars, and they're much more attuned to
big changes in handling or efficiency. In short,
you don'tfind many $1.98 tirc gauges in Corv-
ette consoles. Unfortunately, an aceurate pres-
sute gauge is only the first in a long series of
possible inflation concerns.




"Aircraft, F1 and NASCAR racers, extreme-duty
loaders, and many other high-cost, high-risk
apps have used nitrogen tire inflation for years."
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Nitrogen.,

And inflation, of course, i the key to the
swhole world of ticcs. Proper inflaion improves
tire longevity, cornering power, ride quali
dircctional stabilty, feedback, and—very di
matically—fucl milcage. Improper inflation
quickly leads to a falloff in same.

ctte was the first American pas-
senger car t0 offer an optional on-board tirc-
pressurc monitoring system (TPMS}: RPO UJ6
Low Tire Pressure Waming Indicator, a $325
item, debuted for '89. If the pressurc inside
any tire fel past a predetermined level, a sen-
sor located nside that wheel rim sent a warn-
ing by radio signal to a recciver in the instru-
ment pancl. About a guarter of all '§95 gor
TPMS, a ratio chat stayed precty constant
through MY '96. Afrer that, with the arival
of mandatory run-flat tircs for the CS, on-
board montors became standard equipment.
And it only stands to reason that the Garvette
would be at the forefront of tire-monitoring,
technalogy. Since the dawn of the G4 era, this
model has relicd on stiff frames and super-
wide, super-sticky rubber to give best in-class
comering power. As a result, modeen-Corvette
drivers can spend endless hours discussing ire
rechialogy, tread types, water dispersal pat-
tems, and sideweal heights. Yet there’s one crit-
ical aspect that very few even considers The
gas that's inflating those tires in the first place:
From the dawn of the pneamati fire, that has
wsully been straighe compressed air. And why
shouldn't it be? The atmosphere that sur-
rounds us s ree, non-flammable, fairly unre-
active, and safe under pressure. So what cike
would one put in a tire?

 Com-
mercial and milltary aircraft {including the
Space Shurtle); Formuala One and NASCAR
racers; extreme-duty loaders; and many other
high-cost, high-risk apps have used nitrogen
tire inflation for years, for teasons we'll get
into shortly. But only prerry recently has the
hasdware, and the consumer interesr, become
common enough to make the same treatment
an option on passenger cass.
erc are some big theorerical advantages
10 nitrogen, especially on high-performance
cars like Corvettes. For example, you might
point out that you're already using mostly ni-
trogen when inflating a tire with plain com-
pressed air. True enaugh: By volume, dry air
contains about 7% nitrogen, 21% oxygen,
and one percent other gasses. But the real issuc
there s the term "dry.” Water vapar accounts
for as much as five percent of the sca-level at-
mosphere by volume, and an even higher ratio
can come out of the typical home or gas-sta-
tion campressor: Water of course, is a primary
vector of oxidation, meaning the inside of the
sheclfiee combo can sce aditional metal cor-
rosion and rubber decay. (The dryerfreceiver




module used o most commercial air compres-
sors helps, but alot of water vapor still makes
it through.)

Nitrogen, shich has less affinity for mos-
ture and i purificd to exclude it, may there-
fore prove a lttle casier on the wheelftire's in-
ner surfaces. Another advantage s that the
‘moisture in typical compressed air is the main
cause of heat-induced fire-pressure changes.
As every Corvette owner knows, driving
makes tires get hotter, and inflation pressures
o up with heat. The bump is somewhere be-
tween three and seven psi on average, depen-

oxygen molecules, so much less of the gas
sncaks through voids in the rubber and alloy of
the wheeltire combo. The reaffy big inflation
swings tha most cars experiencearcn’t duc to
heating and cooling, it turns out, but simply

me and nelect. Nitrogen helps fight that.
The National Highway Traffic Safety Ad-
ministration (NHTSA} figures most drivers
could raise their average fuel mileage by about
three percent just by keeping their tircs cor-
roctly inflaced, but that task is a ot harder than
most people assume. A typieal, feeshly flled
tire loses one to two psi of compressed air per
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sometimes valve stems. Regular.air lop-ups are harmless,

ding on tire type, environment, and driving
canditions. Water vapor heats and expands
much more readily thana vaporlss gas, how-
ever,and purified nitrogen contains just about
2ero vapor, Thus, tire-temperature variacions
arc much smaller, and the inercase in pressure
per degree is lower. In practice, with nitrogen
youjust sctthe cold pressure and go—it's basi

cally going to scay therc.
N inflated on cold tires means less tire
wear, better fuel economy, and usu
ally better handling—che ires are able to ex-
press their ideal footprint at ll times and hase
less uneanted flex a he sidewals

ot being three or four pounds under-

e, tanks, even
but the nitrogen purge process hasto be done over.

‘month, mestly from oxygen molecules pass-
ing right through the permeable tire.
Furthermore, as these oxygen molecules
escape, they tend to oxidize and deteriorat
the rubber they pass through, increasing its
permeability even further. A study by David
Coddingron published in Rubber and Plastic
Netvs {Coddington is an employee of Exson,
it ought to be noted) ook samples from tires
of various ages and tested them for tearing
suength. His data found thattear strength fell
off steadily as a function of mileage, leveling
out ar something below $0% percent. Some
of that loss came from flexing, some from UV
exposure, and some from heat cycling, but the
reallyaresing finding ofthestudy pointed ro

Perhaps the biggest potential
nitrogen involves its molceular seructure. Ni-
trogen molecules ace significantly bigger than

d tires
fell to around 40% of their OF tear strength,
those filled with nitrogen retained over 80%.

Not is rubber the only material that suf-
fers from oxidative corrosion. T)

i e T
100, cxacecbating any lcakage or steength i
sues. Corroded surfaces may prevent the tire
beads from scaling completely, and the incv-
itable scale and dust caused by merallic o
dization can degrade the softseals in the valve
stems. On later-model Corvettes, corrosion is
also a threat to the TPMS sensors.

o that's the good news. Inflasing your

res with nitrogen may be bencficial in

a variety of ways, most notably a reduc-

tion of corrosion, a1 increase in pressute con-

sistency, and the varios tire-lfe, handling, and
cconomy gains that ceme with it

Sure enough, the few owners who've done
this conversion almost inevitably declare that
they feel a big difference in how their Corv-
ettes ride and handle. Well, maybe they do and
maybe they don's. It takes an incredibly sen-
sitive driver to detect a few psi difference in
street situations. More likely, they're fecling a
big improvement because they want to feel 2
big improvement—the sume psychlogical
effect has sold plenty of airboxes and mufflers
on the aftermarket. Even a scientifically ran-
domized survey would likely show rcal gains
in fuel mileage and tread life, however.

‘The downside, of course, is the hassle and
cost, though this seems to be changing, Out-
side of the aircraft and racing industries, a
nitrogen fill used to be almost impossible to
find, and the price was wharever the vendor
decided: Twenty 0 45 dollars per tire wasn't
unheard of. In recent years the technology has
gotten more commaon. Most big tire stores arc
set up for it now, at a cost of between two and
ten dollars per wheel.

“The pracess begins by purging the old air
from your ices and refilling them halfway
wlrh nitrogen. After that they're deflated
ed to capacity. (This ensurcs
IR Wty e Seaspie becihot
empty-and-fill.) If your tire develops a leak
later and you're not near an outlet for nitro-
gen you can still top it off with compressed
air, though it ought to be purged and refillced
later when fixed.

Manufacturers such as Michelin, Goodyeas
and Bridgescone all support nicrogen fils these
days, citing the stable gas's ability to maintai
inflation pressure over time. o should you
make the switch? Thar depends. Basically, air
is sill free: I you check your tire pressures reg-
ularly and have no qln\mv with your Cory-

mi
nt in bothcting. On the other hand,
when you consider that you probably don't
check your tires as often s you thik you do,

sonallinvestonent in itrogen now might pre-
vent bigger costs down the road. O
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E SECRETS OF SPIN

If the idea of filling a tire with nitrogen gets you all
hotand sweaty, you're probably the kind of guywha's
also astckler forperfect wheel balance. After over-

dicey handling, degraded ride, and even long-term
‘suspension damage.

The Corvette’s big, ulira-high-performance tires

J i d

just means you'd better go find 2 hetter technician
However, this symptom can alsa be due to.a condi-
tion called radial force vibralion, or *RFV."

ort il , incorredt t com-
mon error in tire/wheel setup, often resulting in
annoying steering wheel feedback, reduced tire lfe,
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and wheel dh

Most peap that "wheel balancing"

kil that many smallervendors justdon't have. Thus,
 constant vibration at one or more wheels usually
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area on the opposite side of the wheeltire combo.
Butwhile REV can have similar symptoms. the raot
cause has nothing 1o dowith weight; instead, it's due
to animbalance in the relative stiffness of the tire at
different locations or a relative high or low spot
(called umeven ranout) around its periphery.

Post-manufacture causes of runout include bent
rims and uneven tread wear (ie. flat-spottingl, but
even some brand-new tires exhibit bad RFV. Internal
variations in the tread, core belts, or sidewalls can all
cause the condition, Indeed, o tre is perfecly round
or uniformly flexible—they're mostly just close en-
augh. Get a big enough eror and you'll end up with.
steering-wheel shake or dynamic instabilities such as
wender or shimmy.

The problems caused by a lump or a valley on
the tread are easy to understand. But how can areas
of varying stiffness translate to shimmies and bob-
bles? As any tire ralls under load it flexes, and if the
rigidity of the tire isn't fairy uniform, that stiff sec-
tion putsa fitle extea force back nto thewheel every
fime it gels pushed to the road. The grealer the flaw
the bigger the vibration—from practically unde-
tectable to totally undrivable.

since wheel-and-tire imbalance is simple to
detectand solve, that's the first thing tolook for when
chasing a rupning vibration. Traditional wheel bal-
ancing can'l solic RFV issues—indeed, often there's
nol much that can—but all isn't necessarily lost
Height flaws can sometimes be cured by the skilful
shaving and shaping of the affected area,a task that's
made easier by an ever-improving stream of RFV-de-
tection and -repairtools. In general, these devices iso-
late RFV issues by putting loaded rollers in contact
wilh the spinning, fully inflated fire and detecting the
vibrations that it sends back. This data s then used
1o write the tire off completely; or to indicate possi-
ble fixes (remounting the tire to the wheel n a differ-
entorientation often helps}; or to recommend a bet-
ter position for the suspect tie (a tire that's no good
on one-axle may be okay for the other; similarly, a
specific law in one tire can sometimes be offset with
 cancelling flaw in another). No matter what, 2 di-
agnosis of RFV can short-circuil the frustration of
fighting an *unbalancable” tire—p?

Most shops can chedk any Corvetie wheelltire's
inflation, hubcentering collar, balance, weight, and
physical condition. More sophisticated technology
(in this case, a Hunter Engineering GSP700) and

skills are needed for radial force vibration analysis.
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