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Fig.1 Schematic of SHPB setup
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Fig.2  Oscilloscopic records from a CSP test
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Fig.3 Splitted wave-forms from a Comp. B test
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Fig.4 Compressive stress-strain curves of the PBX
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Table 1 Failure stress and failure strain of PBX at

various strain-rates

product of

strain-rate failure ) . failure stress
failure strain .
/s stress/ MPa and failure
strain/MPa
180 26.97 0.030 0.81
450 30. 60 0. 025 0.77
640 37.50 0.021 0.79
9.26 x107° 15.20 0.033
9.17x107* 17.40 0.033
9.4x107° 20. 00 0.034
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Fig.5 Compressive stress-strain curves of Comp. B
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Experimental Studies on Strain-rate Effects

of Mechanical Behaviors of Energetic Materials

WU Hui-min'* LU Fang-yun'*, LU Li*, SONG Xian-cun’
(1. National Key Laboratory for Shock Wave and Detonation Physics Research, Mianyang 621900, China;
2. Department of Applied Physics, Institute of Science, National University of Defense Technology, Changsha 410073, China)

Abstract: Compressive behaviors of three energetic materials (CSP,PBX,Comp. B) are investigated ex-

perimentally by special designed split Hopkinson pressure bars (SHPB) and quasi-static behaviors by u-

niversal testing machine at different strain-rates ( ranged from 10 *s 'to 10’ s ™') respectively. Nonlinear

stress-strain curves at different strain rates are obtained and the results show that the mechanical behaviors

of the three energetic materials bear obviously rate-dependent and the corresponding failure stress be-

comes higher with the strain rates rises but, the failure model of the three materials has its own character,

i. e. ,for Comp. B and PBX it shows brittle splitting and soften for CSP.

Key words: solid mechanics; energetic material ; high strain rate; quasi-static compression; constitutive

behavior



