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Fig. 2 Schematic diagram of the klayer composite laminated plate
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Tab.1 Critical loads (Ng) of simply supported threelayer[90/0/90] laminated plate
along with the change of material length scale parameter [
asb 1=0.0 [=0.1 1=0.5 [=1.0 [=1.5 1=3.0 1=6.0
1,1 22667.8 22668. 1 22675. 3 22697.7 22735.1 22936. 7 23739.6
2,1 13679.8 13680. 3 13692. 8 13731.6 13796. 3 14145.0 15526.7
3.1 16991. 4 16992. 3 17012. 2 17074. 5 17178. 3 17736.5 19935. 4
4,1 21503. 6 21504. 8 21532.9 21620.9 21767. 2 22553.6 25634.9
1.2 155431.0 155433.0 155459.0 155540. 0 155676.0 156407.0 159305. 0
2,2 48273.9 48274.9 48298. 2 48370. 9 48492, 1 49143.7 51709. 7
3,2 32970. 7 32971.9 32999.9 33087. 8 33233.9 34018. 9 37095. 5
4,2 30730. 3 30731.7 30766. 5 30874.9 31055. 3 32023.9 35804. 2
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Tab. 2 Critical loads (N§) of simply supported threelayer[ 0/90/0] laminated plate

ab

along with the change of material length scale parameter [

asb 1=0.0 1=0.1 (=0.5 1=1.0 (=1.5 1=3.0 1=6.0
1,1 22667.8 22668.1 22675.3 22697.7 22735.1 22936.7 23739.6
2,1 38857.9 38858. 1 38864.7 38885.0 38918.9 39101. 7 39826. 1
3,1 46681. 1 46681. 4 46689. 3 46713.8 46754.7 46974. 8 47843. 2
4,1 50357.8 50358. 2 50368. 2 50399. 4 50451. 4 50731.0 51832.5
1,2 54719. 2 54721.3 54771.0 54926.5 55185.3 56580. 1 62106.7
2,2 48273.9 48274.9 48298. 2 48370. 9 48492. 1 49143.7 51709.7
3,2 51449.9 51450. 8 51470. 4 51531.8 51633.9 52182.1 54324. 4
4,2 53393. 9 53394. 8 53414.5 53476. 2 53578.9 54129. 2 56267. 2
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Fig. 4 Critical loads (N, ) of simply supported threelayer [90/0/90] laminated plate subjected to uniaxial compression

along with the change of material length scale parameter h/1
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Buckling analysis of composite laminated Mindlin plate based

on new modified couple stress theory

CHEN Wan-ji~

NIU Hui

(Key Laboratory of Liaoning Province for Composite Structural Analysis of Aerocraft and Simulation,

Shenyang Aerospace University, Shenyang 110136, China)

Abstract: A model of composite laminated Mindlin plate of buckling analysis based on new modified cou-

ple stress theory is presented. The theory involving two material length scale parameters,one related to

fiber and the other related to matrix. Based on modified couple stress theory, the Mindlin laminated

plates is different from composite laminated Kirchhoff plate, considering the transverse shear deforma-

tion,and involving two angle of rotation variables. A simplified model for cross-ply composited laminated

Mindlin plate including only one material length scale parameter is applied to the buckling analysis.

Calculating the critical load of cross-ply laminated Mindlin plate with simply supported boundary.

Numerical results show that the scale effects of buckling analysis in microstructures are captured by

present model.

Key words: anisotropic modified couple-stress theory; laminated composite Mindlin plate; anisotropic

constitute relations;buckling;scale effects



