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A SIMPLE MATERIAL MODEL AND THE ASYMPTOTIC
BEHAVOIR OF PROPAGATION OF A SPHERICALLY
SYMETRIC STRESS

Bai Yi-long

Abstract

A simple material model in the calculation of the propagation of a spherically symetrie
stress pulse is proposed in this paper. It is proved that self-similarity of wave shape
and constant speed of propagation of peak value are consequences of asymptotic behavior
of wave propagation. Asymptotically, linear parts of the equation of motion and material
property are the controlling factors in wave propagation. On the basis of similarity
solution, influences of compaction and material strenqth on the characteristics of stress
wavee propagation are analysed. It reveals that if shear force exists and does not couple
with hydrostatic force, The attenuation index I is equal to 2. In general, the rate of at-
tenuation changes with the steepness of wave shape. For a given material, there exists
a4 maximum attenuation index

lmax = (2 - a;k;/l + al)/(l =+ a,k,/l =+ a;),

when the wave front is discontinuous. If the propagation speed ¢, of the peak value of a
stress wave is greater than the bulk wave velocity C in loading the maximum attenuation
index l.., may be larger than 2, otherwise it is equal to or less than 2.



