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Table 1 Experimental details of 20/57 mm two-stage light gas gun driven by reactive gas

No. D/mm d/mm m,/g E./M]J E,/M] u,/(km * s )
1 57 20 8.06 3.52 0.128 5.64
2 57 20 9.47 2.59 0.097 4.52
3 57 20 9.21 2.59 0.101 4.70
4 57 20 9. 30 2.52 0.097 4.57
5 57 20 9.25 2.16 0.066 3.78
6 57 20 9.25 1.73 0.038 2.82
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Fig. 2 Structure of two-stage light gas gun driven by reactive gas
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Table 2 Comparison of calculated velocity with experimental data

uy,

V./L p/MPa  E./MJ]  wv,/(me+s ') m/kg m,/g
f ' I Exp. /(km+s ') Cale. /(km+s ') Error/%

10.0 1.3 3.52 620 2.0 8. 06 5. 64 5. 41 —4.07
10.0 1.5 2.59 474 2.0 9. 47 4.52 4.48 —0.89
10.0 1.5 2.59 474 2.0 9.21 4.70 4.51 —4.04
7.3 1.5 2.52 585 2.0 9. 30 4. 57 4.77 4.38
10.0 1.5 2.16 408 2.0 9.25 3.78 3. 84 1.59
10.0 1.5 1.73 331 2.0 9.25 2.82 2.89 2.48
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Experiment and Numerical Calculation on Launching Performance of
Two-Stage Light Gas Gun Driven by Gas Reaction

DONG Shi, MENG Chuanmin,GU Wei, PENG Xusheng,ZHANG Botao,
XIAO Yuanlu, FANG Maolin, XIANG Yaomin, WANG Xiang

(National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \CAEP ,Mianyang 621999 ,China)

Abstract: In this paper, the launching performance of a developed 20/57 mm two-stage light gas gun
was studied,of which the driving energy is supplied by the gaseous chemical reaction. The experimen-
tal results show that the relationship between the chemical energy and the kinetic energy of the projec-
tile can be properly fitted with quadratic polynomials. The tests conducted under controlled repeatable
conditions indicate good repeatability of system, thus verifying that the system satisfies the require-
ment of the loading experiments. In addition,we developed a ballistic model of the two-stage light gas
gun driven by gas reaction, and calculated the velocities of projectiles, which are in good agreement
with the experimental data.

Keywords: gas reaction;two-stage light gas gun;launching performance
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