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SUMMARY

The dry friction clutch plays important functions in motor
vahlcles during the movement of staticnary wehicles, and
ensures easy gear shifts during the speeding up and slowlng
dawn motion. On the other hand, the driver skill and behaviour
in operating the clutch during engagement and disengagement has
unguesticnable effect on Lhe achlevement of the d4desirable
performance and aon the service life of the clutch. Further, the
service life has direct relation to the high repair costs, and
down time needed for the egarly damaged cluich. Moreover, the
optimum operation of the clutch has a great impact on the fuel

savings.

An apparatus was deslgned and built to record the clutch
pedal and the accelerator displacenents during the
dl sengagement and engagement of the clutch at the d4different

speed shifts of the wvehicle,

Tests were carried out on eight drivers of different skill
levels , using the same test wehicle, and under 4Lhe =same
operating conditions. Results of the testis were recorded and
used Lo deduce the cluteh slip time, and the amount of the
genesrated heat as a result of that slip. Comparisons between

the drivers’ performance have bgsenh carried out,



NOMENCLATURE

SYMBOL MEANING UNITS
Af Frontal area of the wvshicle, [m®)
fr Tyre rolling resistance coefficient.

Fa Alr resistance to the vehicle motlan. K 1]
F‘d Draw-bar pull of the irailer. "IN
F‘g Grade resistance to the vehicle. [N 1
F‘i Inertial resistance of the vehicle. [N 1]
Fr Rolling resistance al wheels. [N 1]
FR Total resistznce foree acting on wheels. [N
g Gravitaticonal acceleration ccnstaﬁt, 9.8L [mrs2]
ig Gear box ratlio.
iO Final drive reduction ratio.
11 Equivalent mass moment of ilnertia of the engine
moving parts. [ke m]
IE Equivalent ma=ss moment of inertia of the vehicle,

referenced at the speed of the clutch shaft. [kg m°1

qu Equivalent mass moment of lnertia of the wvehicle,
seen at the driving whesls’ axls, [kg m>3
Iw Inertia moment of the wheels, [ky mzl
k_ Alr resistance coefficient, [N. S%m®]
M Mass of Lthe wehicle, Lkgl

AL Indices of engine and clutch torgue functions chosen

generally as: 2,0.82,0.4,0.56,0.8,1,1.8,1.4.,8,3,4,5

r

iii

a'te CDynamic & rolling radil of the driving wheels.

[ml



TC

Tedtl

TelCt>

TeCLD

Tw

Maximum cluteh torgue. [ Nml

Maxi mum ehgine torque. [Nm3
Clutch torgue function.
Engine torgue function.

Total resisting torgue on wheels, referenced at

the cluich output shaft, function of time. [ Nml
Eesultant torque on wheels. [Nm]
Time. - =]
Weight of the vehicle. [H]
Linear translation of the wheels. [m]
Linear acceleration of the wheels. [mrs?]
Road slope angle. [°7

Relative delay time of accelerator pedal movement. [s]
EBelative delay itime of cluich pedal movement. =]
Ratio of engine maximum torgue, [ C < » < 1 1.
Mechanical efficiency of ithe vehicle transmission.
Build wup time of the englne teorque, (=]
Build up time of the clutch torgue. [s]
Initial angular wvelaoclties of the englne and the :
friction plate Cs2, respectively. {r.p.ml

Instantanicus angular wvelocities of the engine and

friction plate Cs2, respectively. [r.p.ml
Angular displacement of driving wheels. [radi
Angular aceeleration of driving wheels. [rad/sz]
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