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Table 1 Calculation parameters of a large caliber gun

d/mm [,/m W, /m? pw/MPa  2¢;/mm  2e;,/mm  fi/(M] kg ) f/(MJ « kg™ A, /dm?
155 7.08 0.023 329 2.3~3.2 1.0 1 1 0.28~0.83
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Table 2 Interior ballistic numerical results of different schemes

HE 2e/mm mg/kg w /kg mi/kg mi/kg wv,/(m*s ') puwm/MPa pi./MPa p,,/MPa p,/MPa [,/m e

1 2.3 6.2 14.156 7.2  38.3 1065.0 301.5 315.9 296. 5 94.1  3.001 0.626
2 2.3 7.2 13.926 7.2  38.3 1083.7 302. 6 318. 3 296.4  102.2  3.237 0.639
3 2.3 8.2 13.695 7.2  38.3 1100.5 303. 4 320. 6 296.4  109.4  3.569 0.652
4 2.3 9.2 13.463 7.2  38.3 1114.1 304. 1 322.9 296.4  116.8  3.898 0.662
5 2.6 9.2 15.116 7.2  38.3 1139.0 301. 9 323.0  296.4 128.4  4.279 0.696
6 2.9 9.2 16.510 7.2  38.3 1165.1 300. 9 326. 2 296.5 141.7  4.758 0.718
7 2.9 9.2 16.519 5.5  40.0 1167.4 300. 8 325.8  296.9 142.5  4.760 0.718
8 2.9 10.2 16.355 5.5  40.0 1171.3 301.5 327.5 296.2  148.8  5.035 0.727

WH 2.3 15. 248 45.5 930. 1 296. 6 53.3 0.504
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Interior ballistic theory based analysis of solid differential
traveling charge of high muzzle velocity gun

Zou Hua'?, Lu Xin', Zhou Yan-huang'
(1. School of Energy and Power Engineering , NUST, Nanjing 210094, Jiangsu, China;
2.School of Science, NUST, Nanjing 210094, Jiangsu, China)

Abstract: A solid traveling charge concept which can be used in high muzzle velocity gun firing is pro-
posed based on differential principle. This concept can effectively overcome disadvantage of traditional
traveling charge which increases projectile velocity and projectile base maximum pressure at the same
time. A main character of the concept is to realize automatic compression of energy storage chamber
and continuous injection of traveling working medium toward the in-bore space through speed differ-
ence between different components. Therefore the concept can effectively fill pressure drops of the
projectile bottom and improve the utilization rate of gun working volume. The kinetic model of differ-
ent components of differential traveling projectile and the physical quantity distribution of missile-
borne working medium are deduced. With fixed maximum bore pressure, maximum projectile base
pressure, projectile mass and travel, etc. , and traveling charge mass 10. 2 kg, calculation of some
large caliber gun indicates that the projectile muzzle velocity increases by 26 % and the utilization rate
of gun working volume increases by 44 %. This study provides a new technological approach for in-
creasing gun muzzle velocity and realizing ultra-long distance firing.

Key words: mechanics of explosion; solid traveling charge; differential principle; high muzzle velocity
gun; interior ballistics
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