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Abstract

Simple equations which can predict "exact” values of the natural frequency of
vibration for the special orthotropic laminates are presented. Many laminates
with certain orientations have decreasing values of Big and Bgs as the number
of plies increases. Such laminates, with Dis = D2—0, including the laminates
with anti-symmetric configurations can be solved by the same equation for the
special orthotropic laminates.
equations for the isotropic plates can be used. Use of some coefficients cab
produce "exact” value for laminates with such configurations.

If the quasi-isotropic constants are used, the

Natural frequencies of the plate with varying aspect ratios is presented.
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® 1. [75/-75/-75/90/75/75/-1511 BE & ZF %<

® 2 [e/B/B/7v/a/a/BN1EH HZH ZHEW

ZAAEA 3ld & A Dij
r(N) ngle
17 7(49) 15(105) | 22(154) a | B | 7 D D Diz Des
stiffness Case
B; 0 0 0 0
A/DL | 099368 | 099987 | 099997 | 099999 I +45° | -45°| 90° |0.95437{0.959380.49246 | 0.60178
B /D1 0 0 0 0 g
BL/D ., 0 0 0 0 I [|+60°|-60°| 90° |0.61876]1.48032(0.39979|0.50911
D/Dh 0 0 0 0 .
— M |+75°{+75°} 90° |0.49056|1.97916]0.21447 {0.32379
D %/D 1 0 0 0 0
¥ 3. Case 19 dig A&y n/HAFFS =A4AS, r(N)=1(7)
Aspect Ratio
Method 1 2 3 4 5 6
@ Kim 22.73391 13.46879 11.43812 1067614 10.31165 10.11011
w ot 22.73389 13.46879 11.43811 1067614 10.31165 10.11011
w s 21.09101 13.18188 11.71723 11.20460 10.96733 10.83844
FRC(1) 0.91498 1.18570 1.28367 1.32462 1.34507 1.35659
FRC(2) 1.07790 1.02177 0.97618 0.95284 0.94022 0.93280
 ®FRC(1) 2273382 13.46876 11.43808 1067611 10.31162 10.11006
o P'FRC(2) | 19.29787 15.62979 15.03988 14.84189 14.75185 14.70333
w Kim/ g o 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
w Kim/ gy 0 1.07790 1.02177 0.97618 0.95284 0.94022 0.93280
¥ 4. Case Od A& 3w n/4A55 =344, r(N)=1(7)
Aspect Ratio
Method 1 2 3 4 5 6
w Kim 21.92545 11.76218 9.63057 8.83752 8.45893 8.24970
w o 21.92544 1176218 9.63056 8.83752 8.45892 8.24969
w s 21.09101 13.18188 11.71723 11.20460 10.96733 10.83844
FRC(1) 0.91498 1.18570 1.28357 1.32462 1.34507 1.35659
FRC(2) 1.03956 0.89229 0.82191 0.78874 0.77128 0.76115
o ®FRC(1) 19.29787 15.62979 15.03988 14.84189 14.75185 14.70333
w TFRC(2) | 21.92542 11.76213 9.63054 8.83751 8.45892 8.24968
o Kim[ g oh 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
@ Kim/ g is0 1.03956 0.89230 0.82192 0.78874 0.7712 0.76115
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# 5 Case o] i A3 n{AFF FHAF, rN)=1(7)

Method - - 3Aspect Ratxo4 - -
o Kim 20.21175 10.09059 8.29612 7.68341 7.40348 7.25253
w o 20.21174 10.09058 8.29612 7.68341 7.40348 7.25253
w s 21.09101 13.18188 11.71723 11.20460 10.96733 10.83844
FRC(1) 0.91498 1.18570 1.28357 1.32462 1.34507 1.35656
FRC(2) 0.95831 0.76549 0.70803 0.68574 0.67505 0.66915
o ¥FRC(1) | 19.29787 15.62979 15.03988 14.84189 1475185 14.70333
 SPFRC(2) | 20.21164 10.09056 8.29610 768337 7.40347 7.25253
w Kimfg o 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000
w Kimj g i 0.95831 0.76549 0.70803 0.68574 0.67505 0.66915
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