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Abstract

Elastic-plastic materials are a typical material researched in classic elastic-plastic theory, and it’s
of great theoretical significance to verify the accuracy and applicability of theoretical method
based on the research on elastic-perfectly plastic materials with the theories of structural all state
function. With the theoretical method of structural all state function, the paper obtains control
partial differential equations, path equation and constitutive relation as well as three analytical
solutions under special states, namely plane-form solution, cylindrical-form solution and spheri-
cal-form solution, of all state function of elastic-perfectly plastic materials. According to the re-
search, it’s discovered that the all state function of elastic-perfectly plastic materials is consistent
with strength theory of classic elastic-plastic theory in form completely, and moreover, the path
equation obtained is consistent with the flow rule completely and the constitutive relation con-
forms to the form in classic elastic-plastic theory completely as well. So far, it's proved that it’s
able to obtain conclusions and results completely same with classic elastic-plastic theory by
means of applying the theories of structural all state function to elastic-perfectly plastic materials.
More importantly, the concepts, theories and methods of all state function unify the strength
theory, flow rule and constitutive relation in classic elastic-plastic theory under a theoretical
framework and endow them unified theoretical basis.
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