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Table 1 Calculated results for an expanding ring in Ref.'

using Johnson-Cook model'”

t X/‘L/.b er & 6; &/ 6[‘* R/2R. €f/ 104
78 0.542 0.432 1.93 0.224 0.162 0.142
95 0.636 0.492 1.84 0.267 0.179 0.288
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Table 2 Calculated results for an expanding ring in Ref.'"” using Zerilli-Armstrong

constitutive model'™ and Johnson-Cook fracture model'”

t X/‘L/.b er & 6; &/ 6[‘* R/2R. €f/ 104
95 0.647 0.499 1.84 0.271 0.182 0.293
104 0.687 0.522 1.80 0.290 0.192 0.234
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A SIMPLIFIED APPROACH TO MATERIAL
INSTABILITY OF EXPANDING SHELLS

Chen Danian, Yin Zhihua

(Mechanics &Materials Research Cenire, Ningbo University, Zhejiang » 315211)

ABSTRACT Assuming that localized instability occurs when the current rate of strain and strain-rate

hardening is balanced by the rate of geometric and themal softening, a simplified treatment of the plastic

instability is presented and used as a criterion for the rough prediction of material failure under high

strain-rate stretching.The influence of the empirical and intrinsic constitutive equations on rupture strain

of

expanding rings is indicated. The rupture process of themmally softened shell stretched by internal pres-

sure is explained with a calculated example.

KEY WORDS rupture criterion, expanding ring, high strain-rate, themmal softening



