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Equivalence of the Refined Theory and the
Decomposed Theorem of an Elastic Plate

ZHAO Bao _sheng”’, WANG Min zhong’
(1.School of Mechanical Engineering and Automation, Anshan University of
Science and Technology, Anshan, Liaoning 114044, P .R . China;
2.State Key Laboratory for Turbulence and Com plex Systems, Departm ent of
Mechanics and Engineering Science, Peking University, Beijing 100871, P. R. China)

Abstract: A connedion between Cheng s refined theory and Gregory s decomposed theoremis ana-
lyzed. The equivalence of the refined theory and the decomposed theorem is given. Using operator
marix determinant of partial differential equation, Cheng gained one equation, and he substituted the
sum of the general integrals of three differential equations for the equation’ s solution. But he didn’ t
prove the rationality of substitute. There, a whole proof for the refined theory from Papkovich _New
ber solution was given. At first expressions were obtained for all the displacements and stress compoe-
nents in term of the mid plane displacement and its derivatives. Using Luf e method and the theorem
of appendix, the refined theory was given. At last, using basic mathematic method, the equivalence
between Cheng s refined theory and Gregory s decomposed theorem was proved, i. e., Cheng s bi_
harmonic equation, shear equation and transcendental equation are equivalent to Gregory s interior

state, shear state and Papkovich Fadle state, respectively.

Key words: elastic plate; isotropic plate; refined theory; decomposed theorem; Papkovich Neuber
general solution



