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Research on Multidisciplinary Design Optimization of Tactical Missile

70U Ruping', LI Xiae-bin"*, ZHANG Wet hua'

(1. College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China;

2. Scientific Research Postdoctor Workstation, Unit 92493 of PLA, Huludao 125000, China)

Abstract: The multidisciplinary system analysis models for tactical missile are derived, and the multidisciplinary design optimization

(MDO) methods are established accordingly. MDO methods can gain the optimal design consistent with sysem design constraints and the

solid rocket motor thrust time curve, which is a best match for exterior trajectory by looping execution between system design optimization

and parallel subsystem solid rocket motor design optimization, thus the design cycle for tactical missile system and solid wcket motor can

be greatly reduced. The tactie-technical specifications, including the motion state of 22 typical targets, are taken into account m the

design optimization process of tactical mssile.
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20 , (MDO —Multidisciplinary Design Optimization)
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Fig. 2 Three degree of freedom multidisciplinary systems analysis model of missile
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Fig.3  Six degree of freedom mulidisciplinary systems analysis model of missile
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Fig. 4 Multidisciplinary design optimization flow chart of tactical missile
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Tab.1 Comparative results of missile design optimization
MDO
95. 6 100. 2
(kN<s) 2. 96 275
(kg) 35 33
( mm) 345 338
(s) 0.27 0.25
(kN<s) 10. 84 11. 52
(kg) 125 14. 4
( mm) 445 468
(s) L5 1. 65
(kN<s) 18 67 20. 72
(kg) 19.8 21.5
( nm) 558 578
(s) 584 60. 6
(kg) 352 423
kg) 1. 53 202
15. 2% 15. 7%
(ny s) 225.4 2189
(g) 16. 22 15. 02
(g) 324 3.01
(g) 282 285
) 24.2 189
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Fig.5 Thusttime curve of solid motor

Fig. 6 Trajectory of tactical missile
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