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Elastic-plastic analysis for thermoplastic composite cantilever
beams by bending moment
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Abstract: Based on the Timoshenko beam theory and the Tsai-Hill yield criterion, a mathematical model for elastic-plastic analysis for
cantilever beams by bending moment was established. Meanwhile, the analytical solutions of stress and displacement were obtained. The solutions
were verified in comparison with the ones available in the literature and finite element. Furthermore, the effects of fiber orientation angle, bending

moment, aspect ratio and fiber volume fraction on the elastic-plastic stress and displacement of the beam were examined in detail. The results can

provide important references for the design and engineering applications of thermoplastic composites.
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Fig. 1 Cantilever beam loading by bending moment
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Tab.3 Mechanical parameters of polypropylene composite reinforced with Twaron fibers

v/ % E,/MPa E,/MPa G,,/MPa s X/MPa Y/MPa S/MPa
10 12 794.2 2022.3 661.6 0.35 290.9 12.7 8.6
15 18 411.0 2 139.0 712.5 0.32 408.9 9.0 8.1
20 24 028. 1 2277.0 767.9 0.27 510.3 6.3 7.7
25 29 645.5 2418.1 827.3 0.21 595.1 4.5 7.3
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