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Table 1 Statistical table of micro-crack density at different strain levels

Emax/ (V0) n, /(107" /pum?*) ¢, /(pm) n, ¢’ An, ¢
0 0.47 113.67 0.08 0
12 1. 66 137.99 0.43 0. 35
15 2.29 143.97 0. 64 0. 56
18 2.98 147. 95 0. 89 0. 81
21 3. 30 152. 82 1. 10 1. 02
24 3.39 169. 84 1.33 1.25
26 3.41 177.58 1.43 1. 35
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Experimental Study on Rate-Dependent Constitutive Relations
with Damage for Plastic-Bonded Explosives

LI Dan"*,ZHAO Feng®*,FU Hua*,LI Ke-Wu*

(1. College of Civil Engineering and Architecture ,Southwest University o f
Science and Technology sMianyang 621010,China;
2. National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \(CAEP ,Mianyang 621900,China)

Abstract ; Cyclic loading and unloading experiments and the uniaxial compressive experiment of plastic-
bonded explosives (PBX) under different strain rate were performed by a universal material testing
machine. The stress-strain curves of plastic-bonded explosives were obtained in different operating
conditions. Based on the idea of combining phenomenological analysis and micro-statistical analysis,a
damage evolution equation with damage internal variable and rate-dependent constitutive relations with
damage for plastic-bonded explosives were given. The model was checked with the experimental data,
and the relevant parameters of rate-dependent constitutive relations with damage were obtained.
Experimental results indicate that the constitutive equation can describe mechanical properties of the
PBX explosives at the linear elastic stage, strengthen stage,and strain softening stage. The constitutive
relation is simple and requires less parameters to be determined. The damage variable defined by micro-
crack density can be easily determined by mechanical testing.

Key words: PBX explosive;micro-crack density;rate type;damage;constitutive relation
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