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Stress Pulse Propagation in a Finite Length Bar
with a Variable Cross Section
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Abstract

The present paper is concerned with the propagation of a longitudinal stress pulse in a
finite length bar with a continuously variable cross section. The one-dimensional theory of
elasticity is used in formulating the equation of motion under the assumption that the bar is
thin, has small changes of its cross section and the wave length is sufficiently long compared
with the lateral dimensions of the bar. The solution is obtained by the application of the
Lapace transform. As example, with regard to a truncated cone, numerical results such as
the time-dependence of strains for different stations along the bar and strains as a function
of distances for various values of time are presented. A series of pulse propagation experi-
ments on the truncated cones was also performed to examine the validity of the present
analytical result. A comparison of the results showed good agreements between the experi-

mental measurements and the theoretical calculations.
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Fig. 1 Bar with variable cross section
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Fig. 2 Specimen dimension and observation stations
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Fig. 5 Propagation of strain pulses in the bar A for two incident pulses
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