#2AFa T =g A 3A A 43, pp.19~29, 1995. 19

(= 2) SAE NO. 953746

olhe mE e X2 TAADA ] Stick-Slip Aol W3k A7

A Study on the Stick-Slip Phenomenon of the Driveline
System of a Vehicle in Consideration of Friction
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ABSTRACT

This paper discusses the stick—slip phenomenon of the driveline system of a vehicle in considera-
tion of friction. Friction 1s operated on the between of flywheel and clutch disk. The expressions
for obtaining the results have been derived from the equation of motion of a three degree of free-
dom frictional torsion vibration system which is made up driving part(engine, flywheel), driven
part(clutch, transmission) and dynamic load part(vehicle body) by applying {orth-order Runge-
kutta method. It was found that the great affect parameters of the stick-shp or stick motion were
surface pressure force between flywheel and clutch disk, time decay parameter of surface pres-.

sure force and 1st torsional spring constant of clutch disk when driveline system had been affect-
ed by friction force.

The results of this study can be used as basic design data of the clutch system for the nde quah-
ty improvement of a car.
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vibration(¥] 5% A &), Judder(AtY ), Drive torque(~+FE8=), Transfer torque
(AHE e 3), Sliding Velocity(n)|EH<&x), Surface pressure force(HUs ), Fric-
tion coefficient( w}2}A] <$=)
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Fig.1 Analytical modeaing of Driveline system
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Fig.2 Analytical modeling of contact surface
(between flywheel and clutch disk)
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Table 1 Equivalent value of analytical model (Ex. of a 6-ton truck)
B 2 o} L | J‘; ] I | K e R
I (kgMsec?) (kgMsec?) (kgMsec?) (kgMsec?) (m)
1 @ 0.117 0.0037 0.141 3130 |  0.085
2w 0.117 10.0047 1.008 9.910 0.085
3w | 0117 0.0085 ©1.590 35.20 0.085
| R 0.117 0.0230 5.870 130.0 0.085

Table 2 Design parameter tor numerical analysis

K
o o | H o K = X, Cec Cenr Py ta
1 Tt 0.0 10.0 0.0 0.0 0.0 0.1
2 T} 0.5 20.0 0.1 0.1 50.0 1.0
o4 gt
3 iy 1.0.0 50.0 0.3 0.3 100.0 3.0
4 ot 20.0 100.0 0.5 0.5 200.0 10.0
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Fig.9 The fluctutation of angular velocity by
variation of 2nd step spring coefficient

Fig.7 The fluctutation of angular velocity by
variation of gear step.(analytical results)
— > driving part(ﬁ'g), o+ - driven part(ﬁ'g)

(a) 1st step, (b) 2nd step,
(c) 3rd step, (d) 4th step

Fig.8 The fluctutation of angular velocity by
variation of 1st step spring coefficient
of clutch disk(K,). (analytical resuits)

— : driving part(6g), -+ : driven part(f¢)
(a) K;=0.0 (b) K;=5.0
(¢) K;,=10.0 (d) K,=20.0
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(¢) K;=50.0 (d) K:=100.0

Fig.10 The fluctutation of angular velocity
by variation of equivalent damping co-
afficient( Cgc). (analytical results)

— * driving part(8g), -+ : driven part(fc)
(a) Cec=0.0 (b) Cge=0.1
(c) Cece=0.3 (d) Cre=0.5
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Fig.11 The fluctutation of angular velocity
by vanation of equivalent darmping co-
efficient( Cem). (analytical results)

— : driving part(dg), -+ : driven part(fc)
(5-) CEM=0.0 (b) C;:M:O.l
(¢) Cev=0.3 (d) Cew=0.5

Fig.12 The fluctutation of angular velocity
by variation of pressure force
strength( ). (analytical results)

— ¢ driving part(8g), -+ : driven part(f¢)
(a) Bb=0.0 (b) F=050.0
(¢) P,=100.0 (d) P,=200.0
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Fig.13 The fluctutation of angular velocity
by variation of time decay factor of
surfoce pressure force (#;). (analyti-
cal results)

— * driving part(0g), -+ : driven part(f¢)
(a) t,=1.0 (b) t,=1.0
(¢) t,=3.0 (4d) t,=10.0
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