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Stress characteristics of bi-stable cylindrical shells with

anti-symmetric laminated carbon fiber composite
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2. Shanghai YS Information Technology Co. Ltd. , Shanghai 200240, China)

Abstract; The bi-stable composite materials can be widely used in the design of variable structures. Using ABAQUS/Standard ( version

2018), a finite element analysis of the shell’s snapping process was conducted to simulate the snap-through process and snap-back process of the

bi-stable cylindrical shells with anti-symmetric laminated carbon fiber composites. The distribution and trend of the stress on the cylindrical shell

during the whole continuous process were discussed to give advice to the design of this type of variable structure. The results show that the stress

distribution of the composite cylindrical shells is very different during the snap-through process, the snap-back process and the second stable state.

Moreover, the maximum stress moment on the entire cylindrical shell does not overlap with the moment when the maximum load is applied, and has

hysteresis.
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Tab.1 Material properties of T700 —3234 composite
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Fig.1 Finite element analysis model of

bistable cylindrical shell
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Fig.2 Geometric sizes and lay-up of the cylindrical shells
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Fig.3  Snap-through and snap-back process of the shell
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Fig.4 Stress curve at points @, b and ¢

during snap-through process
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Fig.5 Stress curve at points @, b and ¢

during snap-back process
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Fig.6 Change comparison between driving force and

maximum von Mises stress during snap-through process
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Fig.7 Change comparison between driving force and

maximum von Mises stress during snap-through process
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snap-through process
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Fig.9 Stress distribution of cylindrical shell

at the second stable state
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during snap-back process
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Fig. 12 The variation of the maximum Mises stress on

the cylindrical shell during the entire process
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