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Equivalent Stiffness of Sinusoidal Periodic Dimpled Plates

FENG Yan, DU Guojun, SHEN Zhenxing, WANG Mixiao
( Key Laboratory of Mechanics Reliability for Heavy Equipment and
Large Structure of Hebei Province, Yanshan University,
Qinhuangdao, Hebei 066004, P.R.China)

Abstract: The equivalent stiffness of sinusoidal periodic dimpled plates was derived according
to the classical elastic thin plate theory, in view of the analysis of the mechanical properties of
the unit cell structure and the homogeneous distribution of unit cells over the plate. The sinu-
soidal periodic dimpled plate with 4 sides simply supported under a concentrated load was
taken as an example, the analytical results were compared with those of the finite element
method (FEM) , and the rationality and accuracy of the analytical equivalent stiffness were veri-
fied. Finally, the effects of some structural parameters on the equivalent stiffness of the dimpled
plate were analyzed. The results show that, the presented method can effectively calculate the
equivalent stiffness of the sinusoidal periodic dimpled plate. The bending stiffness and torsional
stiffness of the dimpled plate are obviously higher than those of the basic plate, for the geomet-
ric change of the dimpled plate. The work has important meanings for the research on statics

and dynamics of dimpled plates and the engineering application.

Key words: sinusoidal periodic dimpled plate; structure of orthogonal anisotropy; unit cell; e-
quivalent stiffness; finite element
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