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Fig. 5 Temperature curve in HTPB propellant under the shock of high-pressure waterjet
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Safety analysis of high-pressure waterjet impacting HTPB propellant

Zhu Zuo-ming'*, Gao Xin', Wang Xuan-jun', Jiang Da-yong®

(1. The Second Artillery Engineering University , Xi’an 710025, Shaanxi, China;
2. The Second Artillery Equipment Academy , Beijing 100085, China;
3. Engineering University of CAPF, Xi’an 710086, Shaanxi, China)

Abstract: Due to the huge differences in pressure and duration of dynamic loading process and quasi-
static loading process in high-pressure water jet impacting HTPB propellant, possible ignition modes
were prejudged on the basis of the calculation of water hammer pressure and stagnation pressure, and
the safety of dynamic loading process and quasi-static loading process were analyzed through model a-
nalogy and experimental study respectively. The results show that there is no detonation risk in the
dynamic loading process of high pressure water jet with the outlet pressure less than 300 MPa, but in
the quasi-static loading process of high pressure water jet the outlet pressure of which is above 100
MPa. It is possible that internal temperature has a sudden rise, which may cause thermal ignition or
even thermal explosion.
Key words: fluid mechanics; impact safety; initiation model; HTPB propellant; waterjet
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