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The Shape Optimization Analysis of Solid Motor Star Grain

LEI Yong jun', YUAN Duar cai',HE Huang’
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2. CGollege of Primary Education for Officers, National Univ. of Defense Techmobgy, Changsha 410073, China)

Abstract: Structural integrity is one criterion of vial importance for solid motor. It is shown that the optimization of grain shapes and
material properties can greatly improve the structural irtegrity. Owing to particularity of shape optimization, the Basis Vector which
guides the optimization procedure is introduced. The auxiliary model which is used to help generate basis vectors is also designed. Based
on the characteristics of solid motor and its loads conditions, the plair strain model of the star is built. Several sensitivity factors of the
shape parameters are studied, and the optimal schemes are discussed later. The resulis obtained will offer guidance to the structural
integrity analysis and optimization design for solid motor. The methods and conclusions are beneficial to the designers and manufacturing

of solid motor.
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Fig.1 The smplified finite element model Fig.2 The auxiliary model of angle optimization

Fig.3 The displacement model of angle optimization Fig.4 The Von Mises strain of angle optimization grain
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Tab.1 The result of angle optimization

Von M ises
( ) (nm) )
1 1. 00E+ 00 1. 00E- 01 1 74E- 01 19. 22% -2 59E- 03
2 1. 40E+ 00 1. 40E- 01 3 34E- 01 19. 11% - 2 60E- 03
3 1. 96E+ 00 1. 96E- 01 3 33E- 01 18. 96% - 2 63E- 03
4 2. 74E+ 00 2. 74E- 01 3 31E- 01 18 75% - 2 66E- 03
5 3. 84E+ 00 3. 84E- 01 3 28E- 01 18 44% -2 70E- 03
6 5. 38E+ 00 5. 38E- 01 3 25E- 01 18 01% -2 78E- 03
7 7. 53E+ 00 7. 53E- 01 3 20E- 01 17. 37% -2 94E- 03
8 1. 05E+ 01 1. O5E+ 00 3 13E- 01 16. 39% - 3. 37E- 03
9 1. 48E+ 01 1. 48E+ 00 3 02E- 01 14. 68% - 4. 58E- 03
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Fig. 7 The displacement model of tip slot optimization Fig. 8 The Von Mises strain of tip slot optimization grain
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Tab.2 The result of tip slot optimization
( ) (mm) Von M kes

1 1. 00E+ 00 4. 00E- 02 9. 99% -2 53E- 03
2 1. 80E+ 00 7. 20E- 02 9. 79% - 2 50E- 03
3 3.24E+ 00 1. 30E- 01 9. 43% -2 ME- 03
4 5. 83E+ 00 2 33E- 01 8 80% -2 33E- 03
5 1. 05E+ 01 4. 10E- 01 7. 74% -2 16E- 03
6 1. 89E+ 01 7. 56E- 01 6 02% - 1. 91E- 03
7 3. 40E+ 01 1. 36E+ 00 3. 39% - 1. 54E- 03
8 5. 00E+ 01 2. 00E+ 00 1. 18% - 1. 18E- 03
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