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Variational principle on sub-coupling system of

plastic hardening material

PAN Jing-sheng, REN Yurrlai
( College of Mechanical Engineering, Y anshan University, Qinhuangdao 066004, P.R. China)

[ Abstract] To decrease the cost and difficulty of simulating in plastic deformation, in view of the most common plastic hardening
materials, the model and the prototype in the simulating test of plastic deformation, the displacement sub-coupling system of the plas-
tic hardening material as well as load sub-coupling system, were all defined. The principle of potential energy and surplus energy of
this displacement as well as the load sub-coupling system were found, then the deformation relation between the materials which have
different stress strain relation was set, overcoming the theoretical limit that the simulating test can only be applied to two kinds of ma-
terials with the same stressstrain relation. By means of the principle of potential energy of load sub-coupling system, the compressing

forming relation between the aluminum column and steel column are analyzed.

[ Key words] plastic hardening material; sub-coupling system; variational principle; plastic forming
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