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Fig.1 Schematic diagram of rarefaction wave gun launching system
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Table 1 Distributive proportion of the propellant energy

Energy category Closed chamber gun/( %) Rarefaction wave gun/ (%)
Translational kinetic energy of projectile E; 30. 44 29. 89
Rotational kinetic energy of projectile E, 0.18 0.18
Kinetic energy of propellant gases E; 5.15 2.19
Translational kinetic energy of gun E, 2.57 2.54
Work of frictional resistance W, 1.29 1.28
Internal energy of blowback gases Es 0 21.70
Heat loss AQ 9.13 5.98

Internal energy of unutilized gases 52.24 37.24
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Fig. 2 Temporal evolution of system recoil force Fig. 3 Temporal evolution of system recoil impulse
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Fig. 4 Distribution of chamber pressure Fig. 5 Distribution of projectile pressure
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Fig. 6 Variation of the internal energy of propellant gas
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Numerical Analysis on Launch Property of
Rarefaction Wave Gun

WANG Ying-Ze,ZHANG Xiao-Bing

(School of Power Engineering , Nanjing University of Science and Technology »
Nanjing 210094 ,China)

Abstract: The launch property of the rarefaction wave gun and some influences of different factors on
the launch property were studied. The two-phase flow interior ballistic model was established based on
the launch mechanism of the rarefaction wave gun. The MacCormack difference scheme was used in
numerical calculations. Compared with the interior ballistic process of a closed chamber gun with the
same caliber, the launch property was discussed in detail, and the influence of the different factors
including loading conditions, venting time and structural parameters on the emission property was
obtained.

Key words: rarefaction wave gun;launch property; two-phase flow interior ballistic model; numerical

calculation



