T 2 S 258 T S AL A R B8 9 B 1AM AR A

I ®  TEE B &
(PHLE TR TRRIR, VL 710054)

O OATHSIUTHFHE T RERILMRE R B A 448 2809 E M R AR T 48 58 5 A2, FFAR B T L 22
W EARIEL R-FRBCEMNFR T RELFEEGRADZE1.281 7 mm, i+ F R4 meg AT
LLEAARTRARE 3.92 GPa, RILLF U2 M IR B 509 0 AR AL A AL R e K A BOR, B4 IR 3R K B
B, VELEERNREM A BARBHK, R-FRREN AL REMN 4 EAJES MPa $9150L T #33) T R4
BB T H34.072 kg, MU T ERILN A B M T, EM K ELE LA &S AEE W R T B A
FH A

E4EIE REMIL, gL, ENR A KA

+H %5 . TB332 DOI:10.3969/j. issn. 1007-2330. 2014. 04. 004

Stress Analysis and Optimization for Filament Wound Ellipsoidal
Pressure Vessels With Unequal Polar Openings

WANG Rong HE Qinxiang ZU Lei
(Department of Engineering Mechanics, Xi” an University of Technology, Xi’an 710054 )

Abstract Mechanical property of ellipsoid pressure vessels with unequal polar openings is studied in this paper.
The steady formulas for filament on a surface of revolution are derived from differential geometry. Based on the mem-
brane theory, laminate theory and Tsai-Wu failure criterion, the thickness of the equator is 1.281 7 mm, the stress
value of the fiber direction is less than the fiber strength 3.92 GPa. The stress state of the filament wound ellipsoidal
vessel is that the damage happens first in equator, and local failure phenomenon is happened. To minimum winding
layers weight M as the objective function, Tsai-Wu failure criterion as the constraint condition, under the condition of
5 MPa internal pressure, we achieve the optimized weight is 34. 072 kg. Compared to ellipsoid pressure vessels with
equal polar openings, it has highly non-linear, instability and high precision.
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Fig. 1 Stress of the fiber at point P on a curved surface
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Fig.2 Model of unequal polar openings ellipsoid pressure vessels
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Fig.3  Non-geodesic filament-wound of unequal polar

openings ellipsoid pressure vessels
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Fig.4 Geometric element of revolving shell
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Fig.6 Stress value of the shell
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Fig.7 Stress value of the fiber direction
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Fig. 8 Iteration of weight
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