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Heat dissipation of HTPB propellant under impact loading

TONG Xin', LI Long*, MA Sai’er’, XU Jinsheng', ZHENG Ya'
(1. School of Mechanical Engineering , Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu., China;
2. Natural Key Laboratory of Transient Physics, Nanjing University of
Science and Technology, Nanjing 210094, Jiangsu, China;
3. Shanghai Marine Electric Equipment Research Institute , China Shipbuilding
Industry Corporation , Shanghai 201108, China)

Abstract; In this study. using a split Hopkinson pressure bar (SHPB), we assembled a fast-respon-

ding infrared temperature measurement system, capable of simultaneously obtaining the superficial

temperature change of the HTPB propellant in impact experiments, to investigate the energy dissipa-

tion pattern of HTPB propellant under impact loading. The results show that the HTPB propellant

exhibited visco-hyper elastic properties, and experienced significant temperature rise in high speed de-

formation. Based on the visco-hyper elastic constitutive model, we also introduced a heat softening

function to more accurately describe the thermodynamic response of the HTPB propellant at high

strain rates. Our results provide support for the analysis of thermo mechanical coupling of the solid

composite propellant under impact loading.

Keywords: solid composite propellant; SHPB; infrared radiation thermography; heat dissipation
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