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Fig. 1 A laminate composed of two isotropic small

rectangular plates
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Tab. 2 Maximum deflection value wm., of dual-

modulus rectangular thin plates under various

boundary conditions (unit;mm)

MR AT A% FEM fi# WE/%
CcCcce 0.811 0. 815 0.49
CCCS 1.028 1.029 0.10
CCSS 1. 412 1. 397 1.07
CSCS 1. 229 1. 224 0.41
CSSS 1.832 1.788 2.46
SSSS 2.590 2.475 4. 65
CCCF 1. 834 1. 868 1.82
CCSF 3.537 3. 580 1. 20
CSCF 1. 852 1. 886 1. 80
CSSF 3.733 3. 764 0.82
SCSF 6.878 6. 800 1. 15
SSSF 7.889 7.688 2.61
CCF1F 3.762 3. 800 1. 00
CSF1F 6. 900 6.994 1. 34
SSF1F 9.107 8. 988 1.32
CCFF 26.65 27. 40 2.74
CSFF 43.32 44.62 2.91
SSFF 105. 6 106. 5 0.85
CFCF 1.812 1. 843 1. 68
CFSF 3.812 3. 846 0.88
SFSF 9.274 8.903 4.17
CFFF 81.32 82. 60 1.55
CFF1F 42.53 43. 88 3.08
SFF1F 105. 6 108. 8 2.94
CF1F1F 6.931 7.073 2.01
SF1F1F 12.23 12.15 0.66
F1F1FF1 105. 6 109. 2 3.30
FI1FI1F1F1 16. 44 16. 35 0.55
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Bending of double modulus rectangular thin plates under

arbitrary boundary conditions

CAO Cai-gin, SONG Yong-chao”
(School of Science,Xi’an University of Architecture & Technology,Xi’an 710055, China)

Abstract: The dual-modulus plate is equivalent to a laminate composed of two isotropic small rectangular
plates. It is assumed that the neutral surface of the laminate is the interface of the two small rectangular
plates. According to the fact that the stress on the neutral plane is zero and the algebraic sum of the
stress on the full thickness of the plate is zero, the position of the neutral plane of the double-modulus
rectangular plate is derived. In this paper, the general solution of a double sine Fourier series with
supplementary terms proposed by Yan Zongda is used. This general solution can be applied to
rectangular thin plates with arbitrary boundary conditions and does not need to be superimposed or
reconstructed. Simultaneous boundary conditions and governing equations are used to obtain the
undetermined coefficients in the general solution and bring them into the general solution. Then, the
analytical solution of the two-modulus rectangular thin plate under arbitrary boundary conditions can be
obtained. Compared with the finite element results, the results obtained in this paper meet the

engineering accuracy requirements.

Key words: dual-modulus plate;rectangular thin plate;bending;arbitrary boundary conditions
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