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L. {

Ihe Lurque cajpaactity of friction cluteh decreason
during its scrvice=1life down to a value at which tha

tlutch fails to transmit the applied torque,

The reliablility of tho clutech can be improved from
the hnowledpe of the torque decay function i,e reducing

tho numbor of clutch failures,

The prediction of the torque decay shape function
for the slomonts of the multiplate clutch pack is wchi-
icved by the help of the reliablility theory and the

ield tailmxre data,

Te arrive at the torque decay shape function thoe-
oilutically, three shape functions (parabolic ,straicht

litne and exponential shape functions ) have heen tricd,

a 1icld study is done on a multiplate Iriction
clutebh of a heavy vehicle to obtain the distribution
{mnmction of covered kilometers by the vehicle to tho
fad Inre of the clutch | The comparison ol the »prac-
tical it the theoretical results which are based on
the three shape functions, shows that the suitable
torque decay shape function is a compound function ,
This function composes of a straight line to about
704 of the service-life of the clutch plate, and par~

abolic function to the end of life .

This compound function gives results in acceptance

with the practical results at confidence level of

99% .
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F1tective area uf n f'riction surface.

Friction workh done during the J“'"E cycle,

llatio of internal and external radii of a friction
surface,

Conastant,

Combination of i out of ns .

Lxpected value (arithmatic mean),

Difference between summation of hazard functions
when there are J failures in the system,

Friction force,

Probability density function of the stress.
Geometry factor .

Frobability density function of the strength,.
Hazard function uf the Jﬁﬂ elenent,

Hazard function of the Jﬁﬂ element when there are
n failures in the system .,

Rotating inertia belongs to & power unit,
Rotating inertia belongs to a working unit,
Covered kilometers to joint point of straight
line shape function and parabolic one.
Coefficient of proportionality.

Covered kilometers ,

Covered kilometers to failure,

Covered kilometers to failure of the i--‘-;“*—l vehicle,
Proportionality factor.

Real numbers 1,2,3 and & .,
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Stigalard valiate,

tota] nwiber ol tested vehiolen in i b 4=

kg e hi"‘j“"-
Foowtion of jgobab-dilittes with sinife e )
Tuarcaten the naobet o Find 1ed elowonta
tiw i1ndoex of elements in the By tem,
ean smber of occurences por wnit €imes .

Yytivaie factor considering and neglecting:
spline friotion,

Shape parameter of Weibull distribution.
Location parameter of Weibull distribution.
Cosfficient shows how the l- shape function
ie nsar to the ideal casse.

Scale parsmeter of Vaibull distribution,.
Values corresponds to number of occurences,
Moan angle between normal force on tooh of
rotor plate and tangent to curcumference,
Mean angle between normal force on tooth of
stator plate and tangent to curcumference.
Probability of N occurences in o to t time.
Coefficient of frictiom between plates,
Coefficient of friction betwesn rotor plate
and splines,

Coefficient of frictiom bDetween s?ator plate
and splines,

Square root deviation of..

Square rooct deviation of the torque capacity
of the pair of friction surfaces.

Square root deviation of the applied torque

on the pair of friction surfaces.
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ANTROINKTION |y

The torqus capacity of frictiom clutch decreasses
during its service « life down ta a valus at which
the clutch is unable to tramsait the applied torque.

In this case the cluteh i1is saild to L 1ailail.

Determination of the form of the torque decay
shape functiom helps to impsrove the clutch reliability
( reduce the number of failures ).

The prediction of the torque decay shape function
of the elements of the multiplate pack of the clutch
snables the designer to have the reliability equation
as a fumotion of design parameters. Them a parsmetric
astudy can bs made for minigisation of the number of
fallures .

The design parameters are the coefficient of
friction between plates, the coefficient of friction
betwesn the plates and splines, compressive forece
on plates, mumber of plates , dynamic factor , and
dimensions of the plates.

This work concemtrates on the prediction of the
torgue decay shape function for the elements of the
multiplate cimteh pack .

his is achieved by the help of reliablility
theory amd field failure data ,
Fig.(1)shows the method of fulfilwment the task ,
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clinbieliry the (oobabii lity that a Aysclein ¢ .o,y
s ot tte Tunction correctly in a plven jwrtad of
e under wthe plven aperating conditions, ilclinbiliry
evaluation Is depdved by practical oy theoretioanl
veeae , rTactieal cvaluation noeds caccinl teehntogue
ot testing, to process thy data collucted, and  to
tntevoret the inveormation in s seaning™?! Cnahion .
01" to collect appropriate data from field ot exper-
fenee, Thenarotical evaluntion of reliability needs
Lo torwulate noaeliabllity mathematical nodel whic)
is an adequate representation of the comjonant {(ni-
freprate) being considered, Thus involving the tocl-
niques of probability thoory, mathematical modelling

and various especialized mathematical concepts.
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CHAPTEK ORE 1 FACTORS AFFECTING $ExVICE-LIFE OF
IHICTION CLUTCHES
The friction clutch Fig.(1.1)consiste of driving
parts, driven parts and release mechaniss . It ig
better to study the functiom of the friction clutch
before dealing with the factors affecting the serv-

ice~life,

1,1 Punction of Friction Clutohes [y i

The clutch transmits power from a power source
to a stationary or moving component until the two
are moving at the same speed, that is §; until there
is no relative angular velocity between driving and
driven parts. Consider two rotating inertias Il and
I2 rotate with unequal angular velocities H‘ and '2
at time two and -, and ¥, at any instant.Llet I‘
belongs to a power source giving a torgue Md and I2
belongs to a working unit having a resisting load
torque T2+ + Furthermore, let the clutch transmits

a torque T .
The functiom of the clutch-according to Fig.
(1.2)= is as follows :

(1) Let the engagement of the clutch starts at time

t = 0 , the clutch torque T increases up to

#* Number of reference
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Fig1 | Design of multi-piete cluteh [4]
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(2)

(1)

(6)

1.2

the value of the 1e8sisting torque Tz' at the
point v, The driven parts begin to move at time

1 ¢

After Null ungaging the clutch torque bLecomes
maximum (point a) . The angular velocity of

driven parts '1ncicanen during the time (tu-t!).

Duiing the time t 2 to tz. even the clutch 1is

fully sngaged, it goes omn elipping . The value
of w, increases and the value of v, decreases,

The touwrgque T is constant during this period,

At time t2 , the clutch will rotate as one solid

body (v'-vz) .

For vehicles, if M, is the torque of the engine,

d

and Tz’ is the resisting torque transfered to
driven shaft of the clutch, the diagram repre-
sents the starting of the motion of the

vehicle,

If the angular velocity of the driven parts of
the clutch varies from smero (point 1), then

the diagram shows the shift to higher gear.

Design Factors :

It is meant by the design factor that one defin-

ed by the designer as dimengions , numbexr of plates

(n+1), coefficient of frictiom between surfaces _u

compressive force P and dynamic factor B, The rela.

tions between some parameters will be studied .
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