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Table 1 Computational results of initial disturbance of projectile under different interior ballistic models

S/ GE T RlR T WA i 2 Rl GE/RIhsi WA i 2 i

Ye/(m/s) —0.356 2 —0.3627 te/(m/s) —0.044 6 —0.3636
¢o1 / (mrad) —0.2193 —0.2151 ¢o2 / (mrad) —0.06 21 —0.4009
®o1 / (mrad) —0.507 1 —1.1757 @52/ (mrad) 1.989 4 1.403 6
80/ (mrad) —0.2878 —0.960 6 8o/ (mrad) 2.0515 1.804 5
$on/(rad/s) 0.1315 —0.3019 bz /(rad/s) —0.793 2 0.070 3
Go/(rad/s) —2.5851 —2.989 6 G/ (rad/s) —0.546 8 —1.9428
8o /(rad/s) —2.716 6 —2.6876 80/ (rad/s) 0. 246 4 —2.0131

(b) Classical

(a) Two-phase flow Simulation Simulation

300 Test 300 Test

L 200 < 200
ay ¥
= 2
ISH IS8

100 100

i L i L i i i i i L L L L L L A ] " " " " 3 2 3 3 4 2 3 L L L i L L A ]
0 5 10 15 20 0 5 10 15 20
t/ms t/ms

& 2 ISR D) T B8 R 5 S A5 SR X L

Fig. 2 Comparison about computational and test results of breech pressure
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Calculation of launch dynamics with two-phase flow interior ballistic model
for self-propelled artillery

YUN Lai-feng'™®" . Rut Xiuo-ting! . HOU Ri-sheng? . HE Bin!
(1. Power Engineering College s Nanjing University of Science & Technology
Nanjing 210094, Jiangsu, China;
2. Huayin Ordnance Test Center of China, Huayin 714200, Shaanxzi, China;
3. Military Representative Office in Yangzhou Area , Yangzhou 225009, Jiangsu, China)

Abstract; This paper focuses on the study of launch dynamics for self-propelled artillery. In order to
exactly compute the motion of projectile in gun tube and the initial disturbance, the theory of two-
phase flow interior ballistic is applied to the study on launch dynamics. The equations group of launch
dynamics for self-propelled artillery is formed, including the body dynamics equation of gun system,
the dynamics equations of projectile moving in gun tube and the equations of the two-phase flow inte-
rior ballistic. For a self-propelled artillery the computational program is achieved, by which the simu-
lation of launch process is realized. The interior ballistic, motion of projectile in gun tube, dynamic
response of the artillery and initial disturbance of projectile are exactly simulated. Some computational
results are in good agreement with test results. The simulation results under the classical and two-
phase flow interior ballistic models respectively show that the computational accuracy will be im-
proved when the two-phase flow model is used to study launch dynamics. This work provides a neces-
sary base for researching firing dispersion of self-propelled artillery.

Key words: mechanics of explosion; initial disturbance; launch dynamics; self-propelled artillery; in-

terior ballistic; two-phase flow
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