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DAMAGE OF FREE-FREE PLASTIC CYLINDERS
UNDER LATERAL MPULSIVE LOAD ING

Sun T ag Feng Shunshan
(D epariment of M echanical E ng ineering, B eijing Instituie of T echnology, B eijing, 100081)

ABSTRACT This paper uses the principle of virtual velocities for rigid—perfectly plastic
cy lindrical shells w ith free—free end subjected to lateral m pulsive loading Introducing a se—
ries of equivalent values and som e engineering hypothesis rigid-body motion and plastic re—
sponse of the shells are separated closed—-fom sloutions for the defom ation and velocity pro—
file of the shell are obtained It is observed that 2/3 of the external energy is converted into
plasticwork for an ideal mpulse On this basis the critical rupture m pulse is obtained for
free—free closed ends or free—free ring stiffened shells by the method of energy balance Ex-
perments are perfom ed to identify the strutural response and fracture failure that the theory
predicted

KEY WORDS free—free cylindrical shell mpulsive loading plastic failure energy dissipa—

tion



