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ABSTRACT

During the dynamic analysis of a system, the Coulomb friction law is empleved to calculate the
friction force. Since the static friction coefficient is only employed during the zero relative

velocity, it is impractical to employ the coefficient during the dynamic analysis. To calculate the
static friction force, therefore, some friction models have been developed. In this study, the
integration stability and the accuracy of the models are investigated with some numerical
examples. The effect of time step size during the numerical integration is also investigated. The

numerical study shows that the friction model employed for most commercial codes is not as good

as the one proposed in this study.
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Table 1 Input parameters
- m=10kg =035, #=03 0,=001m/s

RecurDyn U,=0.15m/s
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Fig. 5 Comparison of x—direction displacement con-
tained with three friction models
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Fig.6 Variation of x-direction displacement with
three integration step sizes using RecurDyn
friction model
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Fig.7 Variation of x-direction displacement with
three integration step sizes using proposed
friction model
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Fig. 8 Variation of x-direction displacement with
three integration step sizes using Coulomb
friction model
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Table 2 CPU time with different integration step
size using three friction models

CPU Time with Integration step size
Fricton Automatic | 1x10° 1x10™
RecurDyn 8 sec 66 sec 654 sec
Proposed 7 sec 64 sec 651 sec
Coulomb 65 sec 65 sec 656 sec
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Fig. 10 Variation of x-direction displacement with
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Fig. 11 Variation of x-direction displacement with
three error tolerance sizes using Coulomb
friction model
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Fig. 18 Variation of x—direction displacement with
three error tolerance sizes using proposed
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three error tolerance sizes using Coulomb
friction model

By o] Axe Altd =hE
Aol dsiA &84T tE] &
A AARE 2= AL BHAE,
Table 3& HE A7t 7HA< Wige] wjet =l
A g AZA ohE mdEe] Ala"e] FF a4
Al AHREE A BT ok o] AFdE o
9] A=} FL3 AAE HAET}
Figs. 17~19% 34 oAAE ¥sA7[HA A
op2 RAES AMS-Ele Pojzl A AZEo|r)
Aotd vARde ox8 FY4E Fig 172 9
317} §l= ¥hA, Figs. 18, 19& x& Wakoez W9
7b Foksta gt s EI gERlE EEE B
Fed o Adawe A & & Aok

=)

e T

4.2 E

o] ATolAE 37kA upE ERE st e
T3 4 Al HE A AT e LAl o
g FREA e AT A s 2AIRH.
At me FMETE A2 AgE 2l 4
45 cigo] FAE4 Ale HE A A
e 4a4e L JEE B AT

% 7
o] =E& 2008¢x 294 T 2141 9
sl A A

gaogEH

(1) Park, J. H, Yoo, H. H. and Hwang, Y. H,
2000, “Multibody Dynamic Analysis for Contacting
Rigid Bodies”, Trans. of the KSME(A), Vol. 24. No.
2, pp. 411~420.

(2) Park, J. H, Yoo, H H. and Hwang, Y. H,
1999, “Dynamic Analysis of Constrained Multibody
Systems Using Partial Velocity Matrix”, Trans. of
the KSME(A), Vol. 23. No. 5, pp. 861~870.

(3) Denny, M., 2004, “Stick-slip Motion: and
Important Example of Self-excited Oscillation”, Eur.
J. Phys. 25, pp. 311~322.

(4) 1i, Y., Feng, Z. C., 2004, “Bifurcation and
Chaos in Friction-induced Vibration”, Communi~
cations in Nonlinear Science and Numerical Simu-
lation 9, pp. 633~647.

(5) Roh, H. Y. and Yoo, H. H, 2007, “Friction
Model to Realize Self-excited Vibration of Multi~
body Systems”, Transactions of the Korean Society
for Noise and Vibration Engineering, Vol. 17. No. 6,
pp. 524~530.

(6) RecurDyn Manual(version6.2), 2005.

(7) RecurDyn Manual(version6.3), 2006.

(8) Thomson, W. T., 1998, “Theory of Vibration
with Applications”, 4th Edition, Prentice Hall.

E/A184 A 115, 20084/1117



