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Attenuation Characteristics of Stress Amplitude in PBXs Substitute Materials under Air Gun Loading
Huang Tao', Chen Jiankang', Li-Kewu’, Zhao Feng’, Bai Shulin’

(1. The Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo . 315211, China ; 2. National Key Laboratory of Shock Wave
and Detonation Physics, Institute of Fluid Physics, ChinaAcademy of Engineering Physics, Mianyang 621900, China ; 3. Department of Materials
Science and Engineering, College of Engineering, Peking University, Beijing 100871, China)

Abstract : Polymer-bonded explosives (PBXs) substitution materials was prepared through the formulation of sugar, epoxy
resin E-51, ethyl two acid, plasticizer, curing promoter, etc. Through the first stage light gas gun experiment, the material in the
first stage of light gas gun loading conditions of stress wave propagation characteristics was studied. The results show that the stress
amplitude atenuation obeys exponential attenuation law. It is calculated that the velocity of shock wave is about 1500 m /s, the
wavelength is about 1.5 x 10” m, and the mechanism of the attenuation of the stress amplitude is mainly from the viscosity of the
binder and the energy dissipation of particle slippage and fragmentation. The PBXs replacement material was treated as viscoelastic
material, and the stress-strain relationship of the material under the gas gun loading was characterized by the Maxwell model, and
the relaxation time characteristics of the material were studied. The results show that with the increase of strain rate, the relaxation
time of PBXs substitute material decrease, and the relationship of the strain rate of relaxation time under quasi static condition is still
in the air gun loading, and the mechanism explanation of the correlation is given.

Keywords : PBXs substitute material ; gas cannon ; stress wave ; attenuation ; relaxation time ; rate correlation
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