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Abstract

The elastoplastic buckling characteristics of functionally graded Timoshenko beams in varying
temperature field are studied by considering the temperature dependence of material parameters.
The elastoplastic material parameters of functionally graded materials are simulated by TTO
model and the elastoplastic constitutive equation is established by linear strengthening model. By
using the symplectic method in Hamilton system, the problem is transformed into solving canoni-
cal equations. The critical load and buckling mode correspond to the symplectic eigenvalue and
eigen solution of the canonical equations, and are obtained by accurate analytical solution. At the
same time, the elastoplastic interface is obtained by combining the yield condition. Finally, the in-
fluence of gradient parameters, geometric parameters and boundary conditions on the buckling
load and elastoplastic deformation interface of the beam is analyzed.
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Figure 1. Functionally graded Timoshenko beam
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Figure 2. Effect of volume fraction index n on critical load N, (L=5)
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Figure 3. Effect of volume fraction index n on critical load N, (L=10)
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Figure 4. Effect of volume fraction index n on elastoplastic interface s (L =5)
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Figure 5. Effect of volume fraction index n on elastoplastic interface s (L =10 )
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