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Optimization and Application of Interior Ballistic Performance with Mixed-charge

LI Ke-jing, ZHANG Xiao-bing
(School of Power Engineering, NUST+=Nanjing 210094, China)

Abstract: For researching the effect of the mixed-charge, striicture on Anterior ballistic performance, the naval gun
with granular propellant and tubular propellant was set as the background. A multi-objective optimization of the inte-
rior ballistic charging design was presented. The objective function, design variables and constraint condition were in-
vestigated. The e-constraint method was used to'simplify this multi-objective optimization problem. Currently popu-
lar evolution algorithm—genetic algorithm (GA) was used to the optimization problem,and according to the charac-
ters of interior ballistic model, the algotithm jwas improved. From the simulation, a set of Pareto optimal solutions
were obtained,as well as the study results show that the improved genetic algorithm is an effective method for multi-
objective optimization problems of interior ballisti¢,and it has potential in the design of interior ballistics of gun.

Key words: interior ballistic;mixed-charge;optimization;improved genetic algorithm (IGA) je-constraint
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Fig.1 Schematic diagram of mixed

propellant geometry charge
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Fig. 2 Improved genetic algorithm flowchart
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Fig. 3 Four design variables change with generations
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Table 1 Pareto optimal solutions
5 v, /(mes ) N po/MPa w /kg w: / kg 2e;, /mm 2e;,/mm
1 997. 382 0.670 88.663 2.390 0.295 1. 259 1.5345
2 997.051 0.678 88.458 2.390 0.292 1. 264 1. 460
3 997.008 0. 700 88.432 2.390 0. 300 1.277 1. 406
4 996. 480 0.678 88. 899 2.390 0.292 1. 264 1. 486
5 994. 310 0. 687 88. 547 2.390 0.292 1. 266 1.518
6 994,273 0.635 88.110 2.390 0. 266 1. 229 1. 681
7 994. 074 0.706 89. 141 2.390 0.296 1.277 1.452
8 993. 437 0. 689 89.297 2.390 0.282 1.267 1.438
9 993. 160 0.628 86. 364 2.390 0.243 1.232 1. 439
10 992. 364 0.692 86.131 2.377 0. 300 1. 240 1. 800
2 fUEIESERER
Table 2 Comparison of parameters before and after optimization
e v/(mes') po/MPa w1 /kg w; /kg 2epy/mm  2e;;/mm  pp../MPa
JE G & 985. 752 0.747  88.056 2. 460 0. 200 1.08 1.4 343.076
1 Sl & 997. 382 0.670  88.663 21390 0.295 1. 259 1.5345 349. 547
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Fig. 5 Different generations for the optimization process
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