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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, a sandwich beam of a SMP material which have a corrugated core is studied. The
Received 10 November 2017 corrugated core is from a polymeric material. Structures with corrugated profiles show higher stiffness-
Accepted 23 December 2017 to-mass ratio in the transverse to corrugation direction compared to flat structures. As a result, the beam

Available Online 12 January 2018 with corrugation along the transverse direction is stiffer than the one with corrugation along the beam

length. The flexural behavior of the composite corrugated beam is studied employing a developed

Keywords:

Shape Memory Polymers (SMPs) ponstitutive model_for'SMP' and the Eu!er-B_er_nouI_Ii beam theory. The cons_titutive model utilized is in
Sandwich beam integral form and is discretized employing finite difference scheme. To verify the results of the Euler-
Euler-Bernoulli beam theory Bernoulli beam theory and finite difference method, finite element models of different corrugated
Corrugated structures sections have been simulated in a 3D finite element program. The results demonstrate that the

Finite difference method developed model for the composite beam presented in this study predicts the behavior of the beam

successfully. The sandwich beam with different corrugated cores (triangular, sinusoidal and trapezoidal
shapes) are compared with each other. Also, results show that the shape fixity is decreased a little, like
any other reinforcing method. This decrease in shape fixity results in increase of load capacity in
composite beams. The stress-free strain recovery and constrained stress-recovery cycles are both
studied.
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Fig. 1 Shape memory polymer’s thermo-mechanical cycle
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Fig. 7 Deflection of the pure SMP beam with respect to the maximum
deflection at the end of loading, at the end of cooling and heating stage
(dmax = 0.06 m)
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Fig. 8 Variation of the curvature at the fixed end of the trapezoidal
corrugated composite beam (ky.x = 0.72 m™1)
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Table 2 mechanical properties of epoxy resin [14]
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Poly [1-(trimethylsilyl)-1-propyne] SslSe olgs 3 Jgus
Table 3 mechanical properties of Poly [1-(trimethylsilyl)-1-propyne]
[30]
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Fig. 6 Variation of the curvature at the fixed end of a pure SMP beam
(kmax = 0.72 m™1)
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Fig. 10 Deflection of a triangular corrugated composite beam with
respect to the maximum deflection at the end of loading, at the end of
cooling and heating stage (d;,ax = 0.06 m)
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Fig. 11 Deflection of a sinusoidal corrugated composite beam with
respect to the maximum deflection at the end of loading, at the end of
cooling and heating stage (d;,.x = 0.06 m)
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Table 4 Numerical results of different corrugated sections with Euler-
Bernoulli beam theory and 3D finite element analysis
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Fig. 9 Deflection of a trapezoidal corrugated composite beam with
respect to the maximum deflection at the end of loading, at the end of
cooling and heating stage (d.x = 0.06 m)
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