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Fig. 1 Geometry and coordinates system of a laminated plate
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laminated plates with various influencing domains

(o) and modulus of elasticity ratios (E,/E;)

E/E; =4 =5 =6 Exact!
10 8. 362 8.297 8.328 8. 298
20 9. 634 9.574 9. 603 9.567
30 10. 392 10. 336 10. 364 10. 326
40 10. 920 10. 866 10. 892 10. 854
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Tab. 2 The dimensionless fundamental frequency
(@) of 3-layer laminated plate with various

boundary conditions and span to thickness ratios

a/h VRS SS SC CcC
Ferrerial*! 5.211 5.217 5.263
2 g AR 5. 205 5.211 5.257
AL 5.210 5.219 5.266
Ferrerial*] 10. 307 10. 658 11. 274
5 bt AR 10. 290 10. 646 11. 266
AL 10. 295 10. 650 11.273
Ferrerial*! 14. 804 17.199 19. 678
10 bt AR 14. 767 17.175 19. 669
A3 14,746 17.175 19. 666
Ferreria '] 18. 355 28.165 40. 234
100 it T 18. 891 28. 501 40. 743
AL 18. 791 28. 324 40, 435
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[E Ik SS SC CcC
A 3C 14. 746 17.175 19. 666
FSDTC7) 14.766 17.175 19. 669
AL 22.199 23. 893 25. 640
FSDTL 22.158 23.677 25. 349
AL 37.550 38. 379 39. 025
FSDTM7) 36. 900 37.720 38. 650
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Tab. 4 The fist three dimensionless frequencies
(w) for the clamped supported double layer
laminated plates (a/h=10)

. . BR
HHBE A ik
1 2 3
Galerkint18! 17.433 22.506 30. 905
0/15)
iNy'q 17. 433 22.558 30. 951
Galerkin18! 16. 193 22.561 31. 791
(0/30)
EN'S 16. 192 22.615 31. 830
Galerkint8! 15. 504 23. 399 29.991
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AL 15.502 23. 441 30.013
Galerkin18! 15. 399 24,779 28. 637
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AL 16. 368 22. 360 31. 397
(30/—30) Galerkin[18! 15. 206 23.584 29. 452
EN'S 15. 202 23. 639 29. 470
Galerkint18! 14. 906 26.392 26.392
(45/—45) )
AL 14. 904 26. 434 26. 434
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Free vibration analysis of laminated composite plates

by local moving Kriging meshless method

CHEN Fu-jun', WEI Chun-zhi', YAO Lin-quan™'?*
(1. School of Mathematical Sciences,Soochow University, Suzhou 215006 ,China;
2. School of Urban Rail Transportation,Soochow University,Suzhou 215006, China )

Abstract: The local moving Kriging interpolation meshless method is used to numerically analysis the
natural frequencies of laminated composite plates in this paper. The governing equations and boundary
conditions of the laminated plates are derived based on the first order shear theory. Then the discrete
characteristic equations are obtained by the collocation method. As the Kriging interpolation function has
the Kronecker delta function properties,the essential boundary conditions can be applied directly. Natu-
ral frequencies of the laminated composite plates with various boundary conditions, side-to-thickness rati-
os,material parameters and laying angle are computed by present method,and the numerical results are
all well. Finally, the optimal angle design of laminated composite plates is studied by present method,and
the optimization results are agreed well with the existing solutions in the literature. Numerical experi-
ments demonstrate that the present method for free vibration analysis of laminated plates is efficient and

highly accurate.

Key words: meshless method;laminated composite plates;local Kriging interpolation;{ree vibration



