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Finite Element Analysis of Dynamic Frictional Contact Problems
by Using the Penalty Function Method

—Consideration on the Penalty Numbers and its Application to the
Friction-Excited Vibration Problem—

by Noriyuki Suzuki, Member

Summary

Yutaka Toi, Member

In this paper the extended penalty function approach to dynamic contact problems recently

proposed by Asano is further discussed.

The equation of motion, in which velocities as we]]

as displacements are constrained by the physical consideration, coincides with the one based

on the virtual work principle given by Asano.
are discussed by using a simple two-element mode].

The optimal penalty numbers in this approach
The obtained results are applied to the

finite element analysis of contact-impact problem of two elastic rods and the validity of the
present method is confirmed through the comparison of the numerical results with the exact

solution based on the one-dimensional wave propagation theory.
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Fig.1 Illustration of two elements in contact
in the conventional penalty function
method
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Fig.2 Variation of natural frequency of the
two-element model with the penalty
number «g in the case when only e is
introduced
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Fig. 4 Illustration of two elements in contact
in the extended penalty function method
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Fig.5 Variation of natural frequency of the
two-element model with the penalty
number a, in the case when «, and
a, are introduced
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Fig.7 Time history of contact force by 1-D
model in the case when only ag is
introduced
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Fig.8 Effect of the value of a; on time his-
tory of contact force by 1-D model
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Fig.9 Effect of the number of elements
on time history of contact force by
1-D model
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