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Behavior and Optimization of Cylinder Applied by Composite Tape Wrapping
Method

Lee, Kyeong-Kyoo', Kim, Wie-Dae"™*

ABSTRACT

To increase the performance of thick-walled cylinders recently their length is continually enlarged. For that
reason it is important to reduce weight of the thick-walled cylinders. In this paper the FE models to predict
and estimate effects on the composite tapes were created with MSC.Nastran/Patran v.2005. First of all a
autofrettage method was applied to the 2D model of the AISI4340 cylinder reduced the thick. And then the
comparison of the numerical results with analysis results showed and verified by using T300/5208, IM7/PETI5,
IM7/8552 tapes. Those are predicted to the effects of the angle of the composite tapes and elastic modulus
according to the composite properties.
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Fig. 5 Geometry and nomenclature of the cylinder cross section.
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Table 1 Properties of AISI4340 steel
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Table 2 Properties of composite tapes

T300/5208 IM7/8552 IM7/PETI5
£,(GPa) 181 139.6 151
Fyy(GPa) 10.3 11.39 9.65
E44(GPa) 10.3 11.39 9.65
Vi 0.28 0.324 0.34
Vi3 0.28 0.324 0.34
Vg 0.43 0.46 0.64
G1,(GPa) 7.17 475 6.34
G5(GPa) 7.17 475 6.34
Gy3(GPa) 5.03 39 2.94
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