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ABSTRACT

Internal ballistics is a phenomenon happened in tens of milliseconds during the gun firing. The
configuration variables of the solid propellant are important factors which have influences on the
performance of the gun system. In this study, the performance analysis of the 7-perforated propellant
has been conducted using the numerical program for the interior ballistics. The effect of the
configuration variables on the gun system performance has been analyzed. The propellant design has
been conducted for the satisfaction of the performance requirements. As results, the relationship
between the configuration variables and the performance has been obtained and the basic design

concept of the multi-perforated propellant has been provided.
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Fig. 1 7-perforated propellant configuration variables.
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Fig. 2 Diagram of interior ballistics.
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Fig. 4 Burning surface (Buring rate fixed).

Table 1. Initial condition.
Chamber Length (m) 0.762
Chamber Height (m) 0.066
Gun Length (m) 4138
Gun Diameter (m) 0.132
Bullet Mass (kg) 45
Friction (Pa) 13.8e6
Length (m) 0.0254
Propellant Porosity 0.42
Propellant Gamma 1.27
Co%ggﬁgslt’lgg(ﬁt/es) 3.12¢-9
Combustion index (m/s) 0.9
Propellant Density (kg/n) 1578.0
Combustion Temperature (k) 2585
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Fig. 6 Maximum breech pressure. Fig. 8 Burning surface profile.
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Fig. 9 Configuration design process.
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Fig. 10 Comparison of muzzle velocity and maximum
breech pressure.
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Table 2. Objective performance and design results. 717F BL5HA A & B 7 Hold Ade
AL AZHE 2AZ AN olF 5 o
Objecti Design Result neome
T T TY A R4 W WS Azte] Al )
' A A%e et B9 34 B4 9
(m/seq) | (MPa) | (mm) | (mm) o gz Y5 BAN EATL I FHO
1 720 465 5.4770 0.5374 M a7 2AS BEsE 24 @4 A
2 730 480 5.2799 0.4936 823 2 9o =ustar
3 740 500 5.3011 0.5261 2 d7e Eg) 28 wA 2[4 84 A
4 750 | 520 | 523% | 05301 Aol Bad 7124 Ade Agsder], &
5 760 | 540 | 50944 | 0.50 T Ase TESNY A% B¢ wWs AA P
6 770 565 5.0855 0.5287 < A ATt
7 780 590 4.9566 0.5107

Table 3. Performance of sample propellant using
simulation code.

A% P Error Error

(m/sec) | (MPa) V(%) P(%)

1 721.54 | 464.22 -0.21 0.17

2 731.45 | 477.45 -0.20 0.53

3 741.48 | 502.37 -0.20 -0.47

4 751.43 | 519.14 -0.19 0.17

5 761.76 | 539.66 -0.23 0.06

6 77142 | 564.67 -0.18 0.06

7 782.02 | 590.33 -0.25 -0.06
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