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Nitrogen Inflation

& Nitrogen Inflation has been used for aircraft tires
and many large off road tires for many years. It
is required on aircraft tires on braked wheels of
all aircraft over 75,000 |bs takeoff weight.

k Nitrogen Inflation is widely used in racing car
tires. -

E |s Nitrogen Inflation Beneficial for highway truck
tires?
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Inflation Pressure Loss of Tires in Service

E In a small controlled test of tires in reguiar
service an equal number were inflated with
nitrogen and with air.

B Records were kept for nine months of service.

~ The air inflated tires lost an average of 2.7 psi per
month

— The nitrogen inflated tires lost an average of 0.7 psi
per month

Pressure Loss

E It is clear that Nitrogen Inflation retains
inflation pressure in fruck tires better than
Air Inflation.
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Static Inflation Pressure Loss
11R22.5 Tire in Lab
146 '
136 Rﬁ\ |
126 - AirF
i

116 Air had 3% mora

106 Prossure loss
0 25 50 75 100
Days

Inllalion Pressura |psi)

w
o

Dynamic Inflation Pressure Loss
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Oxidation of Tire Components

E Oxidation of rubber compounds is a big enemy

 of Truck Tire Durability.
& Nitrogen Inflation does reduce the oxidation
degradation of rubber components in Truck

Tires.
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Compound Physical Properties

12R22.5 After 59,925 km Highway Use
Elongation at Break

H New
O Nitrogen
3 Alr

Index

Body Ply Skim Belt Ply Skim Bel Edpge Wedge

Compound Physical Properties

12R22.5 After 59,925 km Highway

100% Modulus

o
170+
( Lowar i?__EEﬂED
———

M New
QI Nitragan
H Alr




00/23/04 THU 08:07 FAX 1 978 374 7171 oo
- . r B

Retrained Bead Fatigue Drum Life
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Compound Physical Properties

¥ |t is clear that Nitrogen Inflation does reduce
the loss of compound physical properties in
truck tires compared to air inflation,

® This reduction in physical property loss does
result in better retained drum life for used
tires.
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Tire Pressure Buildup In Service

® |t is claimed that there is less pressure buildup with
Nitrogen Inflation than air inflation.

» The major reason for this is that Nitrogen Inflation is with
dry Nitrogen. Air inflation usually contains water and
water vapor. 3ometimes, a lot of water.

& The presence of even a very slight amount of liquid
water in the tire will effect the buildup of pressure in the
tire as the temperature of the gontained air increases.
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Tire Pressure Buildup In Service

&k Since Nitrogen Inflation results in dry inflation, the
pressure buildup in service from temperature increase is
smalier than wet air inflation.

B For racing tire usage this pressure increase is very
significant. Low inflation pressures and very high tire
temperatures make dry Nitrogen inflation critical.

B For truck tires, this inflation pressure buildup difference
is not very important. With higher initial inflation
pressures the parcentage of change is smaller and any
additional pressure increase reduces the deflection and
lowers running temperatures.

Tire Pressure Buildup In Service

® The pressure buildup also works in reverse. Assume
you inflate a truck tires to 100 psi at 85°F ambiant
temperature and then drive to a location at 35°F
ambient temperature.

& \With wel air inflation, the tire would now be at 94 psi
cold inflation.

r With dry Nitrogen [nflation, the tire would now be at 95
psi cold inflation.

¥ That is a difference of only 1 psi. A very small
difference, but in the right direction.
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Nitrogen Inflation

® |t is claimed in many brochures that Nitrogen Inflation
results in lower tire running temperatures.

 We believe that the only reason that tires with Nitrogen
Inflation would have reduced running temperatures is
that the inflation pressure is maintained better than with
air inflation. Higher inflation pressure results in reduced
deflection and lower running temperatures.

¥ Good inflation pressure maintenance with air should give
the same results.

Nitrogen Inflation

e ltis claimed in many brochures that Nitrogen Inflation
provides longer tread wear life.

® \We believe that the main reason that tires with Nitrogen
Inflation would have better wear life is that the inflation
pressure is maintained better with nitrogen than with air
inflation. Higher inflation pressure results in reduced
deflection, lower running temperatures, and generally

better wear life,
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Nitrogen [nflation

It 15 claimed that tires with Nitrogen Inflation have a greatly reduced risk of
a tlre explosion from ignition of intemal gases.

By reducing the percentage of oxygen from 21% to 1% or §% In the fire,
tha chance of an explosion is greatly reduced.

The conditions that cause an explosion are very rara in truck tires, Unless
a flammable substance is accidentally Introduced into the tire, the
flammable substance must come from within the tire, This wauld happen
only at very high temperatures where out gassing of flammable vapors
from rubber components could ocour, Excaessive brake heat is the most
probable cause. .

That Is why the FAA requires Nitrogen Inflation of aircraft tires on braked
wheels of all aircraft over 75,000 (bs take off welight.

The usual methad of inflating aircraft tres with nitrogen is by using Nitrogen
gas cylinders. These are very high pressure cylinders and should never ba
used without a pressure regu ator to limit maximum pressure, Serous
accidents have occurred when using unregulated nitrogen cylinders.

Nitrogen Inflation

It is claimed that Nitrogen Inflation reduces the
oxidation of wheels.

With less oxygen present in the tire, there will be
less oxidation of the wheels.

Maybe even more important is the fact that the
inflation gas is dry. The lack of water and water
vapor greatly reduceas the oxidation process of

steel,
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Nitrogen Inflation

® That brings us to a major point about water and
water vapor in the tire.

® \Water vapor does permeate the inner liner and
go into the steel cords of the tire. Water inside
the tire is destructive to the long term
performance of steel cord radial truck tires.

@ The fact that Nitrogen Inflation provides dry

inflation is a major advantage for long term tire

performance.

Nitrogen Inflation

M So far, we have verifiad many advantages of Nitrogen
Inflation, with no negative performance attributes.

& The only negative we see is the added cost.
B Can the added cost be justified by improved
performance such as:
— Fewer road failures and Jess downtime

- Additional retreads
m Ezpecially in fleals with high brake heat conditions (ke City Bus
Service and Waste Collection Service
- Thiz braak heat oftén hardens the bead ama and leads to non-
ratreadable casings due to torm bead toes or distorted baads.

— Better wear life and fuel economy from betfer inflation retention
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Nitrogen Inflation

R All factors would indicate that these items should show

improvement, but solid data to prove this is hard to come
. by.

® Most data is testimonial or antidotal in nature.

& To answer these question, carefully structured
evaluations are needed to determine if the improvements
are significant enough to show up in the bottorn line of
tire costs. These evaluations need to be large enough to
randomize normal variation and long enough to include
retread history.




