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Abstract A design-oriented structural design cepability for the giral with hoop wound traffic circle inner-
presaure vesel is described systamatically in thispaper  The general criterion for fiber bridge on toruswinding is
discussed derived from differential geometry theory. And then, based on netting theory and the geometric character-
istic of torus, the balanced equation for filanentwound torus under the internal presaure load isperfomed and the
equicohesive patterns are obtained Furthemore, the optimum paranetersof winding process can be obtained by u-
sing the sequential quadratic progranming algoritm and the reaults are efficient for the convergence These meth-
ods are auitable o practical design and reflect particular featuresof composite toroidal shell The numerical example
shaw s that the recommended calculation method can be gpplied © the prelminary design of filanentwound traffic
circle presaure vesel

Key words Camposites, Toridal shell, Equicohesive pattern, Optimum pattern, Sequential quadratic p rogram-
ming
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Fig 1 Shape of torus and fiber path
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R =300 mm, r =100 mm,u =Q 359 4 (
) 3 116 GPa,
p 10 90MPa

(p =1 552 g/an’),
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Fig 2 Optimum progran flov chart

p =40M Pa , a,

m 3
0, =47 587 1°, h, =1 465 5 mm
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Fig 3 Optmum mass distribution curve
at different winding angle
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Fig 4 Optimum pattemns in one cycle
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Tab 1 Optmum parametersand mass under
var ious bur st presaure

oMPa  Go/(7)  hgdmm B mikg
10 38 5659 0 2726 0 1857 1 0857
20 42. 6382 0. 6519 Q. 3007 1 5713
30 46. 1766 1 0428 Q0 3322 2 3570
40 47. 5871 1 4655 0. 3678 3 5426
50 47. 4333 1 8212 Q. 4705 5 3283
60 46. 2856 2 0939 0. 6561 6 1139
70 43 5763 2 2223 0. 9854 7. 5996
80 40. 7519 2 3234 1 3433 8 6853
90 37. 0967 2 3578 1 7672 9 9709
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