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ABSTRACT:

Many military systems must be capable of sustained operation in the face of mechanical
shocks due to projectile or other impacts. The most widely used method of quantifying a
system’s vibratory transient response to shock loading is called the shock response spectrum
(SRS). The system response for which the SRS is to be determined can be due, physically, either
to a collocated or to a noncollocated shock loading. Taking into account both possibilities, one
can define the SRS as follows: the SRS presents graphically the maximum transient response
(output) of an imaginary ideal mass-spring-damper system at one point on a flexible structure, to
a particular mechanical shock (input) applied to an arbitrary (perhaps noncollocated) point on the
structure, as a function of the natural frequency of the imaginary mass-spring-damper system. In
the case of linear systems with proportional damping, the output due to an impulsive mechanical-
shock input can be decomposed into exponentially decaying sinusoidal components, using
normal-mode orthogonalization. Given a shock-induced loading comprising such components,
this paper provides analytical expressions for the various common SRS forms. The analytical
approach to SRS-determination can serve as a verification of, or an alternative to, the numerical
approaches in current use for such systems. No numerical convolution is required, because the
convolution integrals have already been accomplished analytically (i.e., exactly), with the results
incorporated into the algebraic expressions for the respective SRS forms.
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