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GLOSSARY

These g¢lossary is teken from 1982 . SAE HANDBOOK
pPp29.01

r

Bias Ply Tyre

Prieumatic tyre in which ply cords extendine to the
beads, are laicd &t alternate angles less than 60 degrees to
the centerline cf the tread. The angle between two

consecutive tread fibers is called the crown angle .

vortion of tyre which comes in contact with terrain .

Side Wall

Fcrtion of tyre between tread and bead .

Read

part of the tyre which is shaped to fit the rim , made
af Lich tensile steel wires , wrapped and reirnforced by
tte plies .

Carcass

Tyre structure , except tread #nd esidewal) rubber
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Ply

—

Layer of rubber - coated parallel cords forming tyre

body.

Cord

e ——

Textile , steel wire strands , and the like , forming the

plies in the tyre .

Ply Rating

e e . ——

Index of tyre strength , does not necessarily represent
the actual number of plies in the tyre . It is used to
relate & given size tyre with 1its load and inflation

Jimits .

Central Library - Ain Shams University



iii

SUMMARY

Due to the existance of hysteresis in a loaded rolling
tyre , oan appreciable lLeat is generated. The generated heat
dissipates with different rates of conductivity for
a certein type according to many parameters e.g. speed,
inflation pressure, depth of tread, road condition and

surface naterial.

In this work, the effect of some paraneters " speed ,
inflatior pressure and rubber depth " on the temperature
gistribution within the tyre tread has been investigated,
Experimental work was carried out to reach the steady state
under definite operating conditiong for the tested tyre, in
the tyre tread section, before measvring the temperature and

its distribution.

The theoretical work out-lined & nathermatical relation-—
ship between the tenjerature and these parameters for a
definite operating conditions as well as the tenpersture

Jistribution ecross the tyre tread .
The tyre shoulder is found to be the bhottest region,

and the tyre tread tenperature distribution at a certain

depth 1is a polynomial relation of third order between
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terperature and positions from the right shoulder to the

left one .

The equation of the temperature as a function of the
speed, ipflation pressure or deptl realizes the general

solution of the heat conduction equation.

Ir-cereral the tergereture of the tyre increases with
inrcrease in speed, depth while decreases with increase of
inflation pressure. The rate of variation differs according

to test conditions .

The test procedure outline cah be adopted as a code for
determination of the nost favorite working condition for a
certain type. Comparative evaluation of tyre durability can
a@lso be judged by this test code. It is a cuick and econonic
way with no need for the todays practice which lasts for

nore than 45 hours for one tyre |

Right and left shouldersare to be in the site of the
vehicle inner axis in the direction of motion .,
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Cther symbels are considered and will be defined

Please,

Hij

v

NOTATION

0,1,2,... Constants of temperature

gpeed eguation

Specific heat

0,1,2,... Constants of temperature

inflation pressure equ.

0,1,2;... Constants eof tenperature

depth eqguation

Thermal conductivity

Murber of datae points

Crder of the polynomial
Inflation pressure

Vertical load

Erergy gencrated per unit vol.
Tyre deflection under load
Derthk 'ingide tread section™
Tenperature

Equivalent vehicle speed
Cpereting variable

Thermal diffusivity

Density

Tine

Square brocket containg base

level values
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INTRODUCTION

Generally, the function of the tyres is tec form a
cushion between the road ané the vehicle wheels. So, they
absorb  the s«locks resulting from holes and bunps in  the
road, Also they provide the good adhesion between the wheels
and the roed during acceleration and deceleration of the
vehicle, Tyre casings are made of layers of cord
impregenated with rubber. The rubber of the sidewalls and
the tread are constructed over the cord, The layers of cord
called the plies, The plies tend to move ayainst each other
when the tyre is in function. This produces heat

particularly at high speed.

Heat build-up is so important to tyre durability that
new measurenent methods are continually beinag sought by the
rubber tyre manufactures. Many of the methods used in the
past have involved electrical transducers, either embeded in

the running tyre, or gnserted in the stationary tyre after

(1)
the desired warm-up.
(2)
Conant, et, al, defined the surface temperature of

running tyres by uging &p infra-red lipne scanning system,
Surface temperature of tyres was measured¢ under operating
conditions by changes in tyre speed, inflation pressure and
load. It was found that these effects are different at

different radii positions on a given tyre and aquite

- - S e B W T S B - Bt S Bt o o o P e B P B e R s e e e B B e e e e e B B ke e e R v o e e

* References are given at the end.
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dependent on the tyre construction " bias, belted bias and

radial " of the same size.

The transducers most often used have been
thermocouples, which can be small enough to minimize the
effects of both heat generation and conductive cooling at
the test =site. Thermocouples or thermistors for active
service may be cemented into holes drilled into the
completed tyre:B) they may be placed in the green tyre

during the building process,.

Limitations on transducers of the tyre, mention before,
include the destructive nature of the test and the single
point response. At Jleast two npondestructive averaging
methods have beer vused by the engineers, contained air

4
temperature measurementf~) and nonscanning infra-red
sensorsfS) The former is related to the rate of energy
absorption of the entire tyre and the latter to the average
surface temperature of the tyre annulus in the (field of

vision.

Each of these is an important index of tyre performance
but neither is sufficiently specific for® tyre  tread
temperature distribution with respect to depth specially for
tyre development, testing control and vehicle rolling
resistance.

Thus the purpose of this work is :

1- To establish an appropriate method to measure the
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tyre tenperature,.
To find the tyre tread temperature distribution
with respect to depth under differnet operating

conditions.
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