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E,/ MPa 24.8311 A -0.12055
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Fig.11 Simulation results of global stress of shell charging fragment impact
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Fig.12 Simulation results of warhead stress of shell charging fragment impact
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Fig.13 Damage variable cloud diagram of warhead charge
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Damage Constitutive Model of PBX Explosive and Its Engineering Application

HUANG Chui-yi', SHI Yan', JIN Peng-gang*, CHEN Kai'
(1. School of Mechanical Engineering , Nanjing University of Science and Technology, Nanjing, 210094, China; 2. Xi' an Modern Chemistry Research
Institute, Xi'an, 710065, China)

Abstract: In order to study the damage of polymer bonded explosive(PBX) under dynamic shock loads, the constitutive curve of
the mechanical damage of PBX under different strain rates was obtained by using the Split-Hopkinson pressure bar(SHPB) test de-
vice. And the constitutive parameters in the Z-W-T constitutive model with damage variables were fitted in sections. Then, based
on the fitting results, the finite element theory, elastoplastic mechanics and ABAQUS/VUMAT, the subroutine of PBX containing
damage is completed, and is verified by the finite element simulation. The model is used for finite element engineering exam-
ples. Results show that the verification results of finite element samples are in good agreement with the experimental results, and
the correlation degree of the results is higher than 0.95.The stress cloud diagram and damage variable cloud diagram for fragment
penetration example reflect the change and possible damage location of PBX under shock loads.The evolution process of damage
cloud diagram reflects the correlation between damage evolution and strain rate effect of PBX.
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