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One-Dimensional Coulomb-Damped Wave Motion in Prismatic Bars

Although there have been numerous analyses pub-
lished on wave motion from many standpoints, there
appear to be no publications on wave motion with
coulomb damping. A study was therefore under-
taken in an initial attempt to analyze wave motions
in prismatic bars with coulomb damping, using Laplace
transforms as an aid in solving the partial differential
equations. The results of this study have been detailed
in a report. Wave motion without coulomb damping is
presented first to establish the fundamental character-
istics of wave motion. The report then presents the solu-
tions which were successfully obtained for the equations
of wave motion with coulomb damping.

In the chapter on wave motion without coulomb
damping, semi-infinite and finite rods are considered.
For the semi-infinite rod, three types of impulse load-
ings are analyzed: step stress, square wave stress, and
step velocity. The finite rod is analyzed for free and
fixed right-end boundary conditions. Impulse loadings
of a step stress, square wave stress, square wave velocity
and triangular wave stress are considered for the free
right-end condition, and square wave stress and tri-
angular wave stress for the fixed right-end boundary
condition. 4

In the chapter on wave motion with coulomb damp-
ing, only a few cases are solved because of the dif-

ficulty in obtaining solutions; however, both the semi-
infinite rod and finite rod are considered. For the semi-
infinite rod, impulse loadings of step stress and square
wave stress for 7=o/2c and T>e«/c are analyzed,
and for the finite rod, a step stress is analyzed. In these
expressions, 7 is the pulse duration, « is the maximum
wave propagation distance, and c is the wave propaga-

tion velocity.
In Chapter V, the effects of friction-induced wave

motion are presented for the inducing wave propaga-
tion velocities of twice, equal to, and one-half of the
propagation velocity of the induced wave. In-the last
chapter, the advantages and disadvantages of the
Fourier transform technique as applied to wave mo-

tion are presented.
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