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Abstract: Design optimization algorithm of winding composite motor cases under

inner pressure and endure strength restrain is studied. Tsai-Wn Failure Criteria is taken

in order that strength ratio of each layer can satisfy the strength criteria. Then the iter-

sented in this paper is efficient. Structural weight drop steadly. After 1~6 iteration
computation, design optimization can be gotten.

ation formula of optimal thickness is derived. Examples show that the algorithm pre-
analysis, Optimum design
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Table 1 Initial data for calculation

Shell length L 0.82 m Poisson’s ratio pr 0.31
Shell diameter D 0.20 m Shear modulus Ggr 5. 20 GPa
Filament winding angle # 7E8? Density p 1613kg/m?
Longitudinal modulus of elasticity E; 98. 07 GPa Internal pressure p 10 MPa
Traverse modulus of elasticity Et 8. 83 GPa Initial thickness of composite materials 0.004 m

R UFGREREN T BRKXEFENEANTHEOFHRE, UHRRERE. TESHR
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Table 2 Shell thickness according to iterated times (10™*m)

Iterated times 1 2 3 4 5 6 -~ 7 8 9 10

Shell thickness 4.0 3.3 3. 257 3.22 3.20 3.193 | 3.189 | 3.187 | 3.186 | 3.185°

Table 3 Strength ratios R of some elements after optimization

Element codes 3 6 g 12 15 18 21

Strength ratios 1. 169 1. 158 1. 16 1.159 1. 158 1. 087 1.078

Table 4 Structure weight according to iterated times (kg)

Iterated times 1 2 3 4 5 6 7 8 9 10
Structure weight 3.22 2. 68 2.62 .2. 59 2.58 2. 571 2. 567 2. 566 2. 565 2. 564

e Yo —W 31.59 —25.14
W, 31.59

= 20.4%
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