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Fig.1 Stress-strain curves measured at different strain-rates for 1* and 2* PMMA
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Fig. 3 Non-linear elastic response for PMMA
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A DAMAGE-MODIFIED NONLINEAR VISCO-ELASTIC
CONSTITUTIVE RELATION AND FAILURE CRITERION
OF PMMA AT HIGH STRAIN-RATES

Zhou Fenghua® ,Wang Lili*’* * ,Hu Shisheng *
( # University of Science and Techwiogy of China, Hefei  230026)
(* » Ninglo University, Ningbo  315020)

ABSTRACT The nonlinear mechanical behavior of two grades of PMMA at high strain-rates
and large deformation were investigated experimentally. Based on Zhu-Wang-Tang’s constitutive
relation{?), by improving the nonlinear elastic terms and introducing the damage as an internal
variable,a new damage-modified nonlinear viscoelastic constitutive relation is suggested, which is



342 & % 5 #® @& wize

able to describe the “stress platform” and “constitutive instability” at large strain. Furthermore ,a
critical damage failure criterion, or equivalently a two-variables (e, ¢) failure criterion, is pro-
posed. The theoretical prediction for both constitutive relation and failure criterion is in good a-
greement with the experimental data.

KEY WORDS nonlinear visco-elastic constitutive relation,damage, high strain-rate, failure cri-
terion OPWA



