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Table 1  Comparison of the center deflection calculation results between the high-order deformation

theory and the Ist-order deformation theory with different surface layer thickness

h/t Usy Usp (usy = ugp) /sy
1 3.36E-06 2.63E-06 21.82%
2 1.10E-05 9.25E-06 15.81%
4 2.95E-05 2.59E-05 12.18%
5 3.91E-05 3.47E-05 11.34%
10 8.44E-05 7.67E-05 9.11%
15 1.24E-04 1.14E-04 7.89%
20 1.58E-04 1.47E-04 7.02%
30 2.15E-04 2.02E-04 5.82%
50 2.95E-04 2.82E-04 4.37%
100 4.04E-04 3.93E-04 2.74%
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deformation of sandwich plates using high-order theory
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Fig.2  Deformation of the simply supported sandwich plate under transverse loading
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Fig.4 Transverse strain along the thickness direction
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Bending of Sandwich Plates With Hard Cores
Under Transverse Loading Based on the
High-Order Deformation Theory

HAO Jia-qiong, LI Ming-cheng, DENG Zong-bai
( College of Aerospace Engineering, Nanjing University of Aeronautics

and Astronautics, Nanging 210016, P.R.China)

Abstract: Based on the high-order deformation theory, the in-plane stiffness and bending stiff-
ness of both surface layer and core layer of the sandwich plate were considered to derive the
transverse shearing stiffnesses of all the layers. The transverse stress function was given accord-
ing to the transverse strain distribution, and the differential equations for the sandwich plate
were deduced with the generalized principle of virtual displacement. The bending deformation of
simply supported rectangular sandwich plates with different core-to-surface thickness ratios
were detailedly studied under transverse loading, and the calculation results were compared
with those from the 1st-order deformation theory to give a bigger relative deformation difference
at a smaller thickness ratio. The distribution of transverse strain along the thickness direction
makes a half sine curve, and the center-plane normal line distortion culminates at the surface
height.

Key words: high-order deformation theory; sandwich plate; hard core; transverse shear; gen-

eralized principle of virtual displacement; basic equation



