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Table 1 Fundamental frequency of symmetric orthogonal

laminates with different span to depth ratios

BIELLL R TC T R g BENEEERTIN W
a/h B 5451/ He Y HEAF/ Ha /%
5 8.848 8.935 -0.98
10 12.17 11.958 -1.74
20 13.976 14.004 0.2
50 14.928 14.906 -0.147
100 15.163 15.041 -0.8
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BREHE A BRI, ZEMEZE G R E 7
A 0°1/90°6/90°t/0% , BF)JZJEE ¢ U 1 mm, K
B o BUR 500 mm, %5 b UK 500 mm , P [ 57,
HITK/NHK 2 mm, MBS ENE 2 Bk,

k2 AAMAAK

Table 2 Material parameters of composite

A S #OfH
MR/ g em™ 1.85
Pl B, E, E/GPa 139.4 10.16 10.16
WIS G, 6. G./GPa 4.6 4.6 3.54
M wy, s Mo 0.3 0.3 0.436
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Table 3 Influence of the ratio of principal elastic modulus

on structural dynamic performance

pop, VR CWER SRR g
/Hz /Hz /Hz /Hz

2:1 75.66 141.85 166.51 223.94
4:1 92.96 159.01 218.06 268.64
6:1 107.60 174.90 259.46 296.06
8:1 120.48 189.53 294.93 317.45
10:1 132.08 203.11 326.39 337.50
12:1 142.72 215.82 354.91 356.41
14:1 152.60 227.81 374.34 381.14
16:1 161.85 239.18 391.42 405.55
18:1 170.58 250.01 407.74 428.43
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Fig. 1

Variation law of the natural frequency with

the ratio of principal elastic modulus
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Table 4  Effect of length to width ratio on

structural dynamics performance
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Fig.2  Variation law of the natural frequency

with length to width ratio
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Table 5 Influence of layup thickness on dynamic
performance of symmetric laminate
| —BEE CREE . =R Uy 431 %
/Hz /Hz /Hz /Hz
0.5 63.85 107.14 148.02 156.92
1 127.33 213.46 294.38 312.27
1.5 190.09 318.17 437.57 464.62
2 251.81 420.60 576.31 612.73
2.5 312.21 520.14 709.55 755.61
3 371.05 616.34 836.50 892.50
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Table 6 Effect of layup thickness on dynamic

performance of anti-symmetric laminate

" —BrR CEBR SR R
/Hz /Hz /Hz /Hz
1:1 151.26 226.18 371.89 377.60
10:9 158.58 259.50 381.46 444 .21
10:8 170.37 308.65 387.72 478.22
10:7 190.14 383.42 398.51 534.27
10:6 224.81 418.66 502.09 631.00
10:5 288.88 460.01 702.27 777.25
10:4 416.21 554.62 842.37 1072.3
10:3 702.56 800.63 1031.0 1407.9
10:2 1520.3 1579.0 1723.0 1989.5
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| —BrEAR R SRR EBR
/Hz /Hz /Hz /Hz
0.5 67.058 128.59 140.24 210.54
1 133.44 254.87 278.58 416.02
1.5 198.57 376.87 413.47 612.44
2 261.96 493.07 543.70 797.09
2.5 323.27 602.43 668.49 968.48
3 382.23 704.32 787.32 1126.1
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Table 7 Effect of layup thickness on dynamic

performance of asymmetric laminate

—BRE TRR SECR MR
/Hz /Hz /Hz /Hz
0.5 64.182 105.44 151.02 156.27
1 128.03 210.16 300.50 311.18
1.5 191.24 313.50 447.02 463.46
2 253.50 414.85 589.35 611.99
2.5 314.58 513.68 726.45 755.86
3 374.24 609.57 857.53 894.35
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Fig.3 Variation law of the fundamental frequency

B J%/Hz

with the layering method
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STUDY ON DYNAMICS PERFORMANCE AND INFLUENCE
PARAMETERS OF COMPOSITE LAMINATES
WANG Shao-ging'*, LIU Peng', LIANG Sen®"
(1. Facility Horticulture Laboratory of Universities in Shandong, School of Mechanical Engineering,
Weifang University of Science and Technology, Weifang 262700, China; 2. School of Mechanical
and Automotive Engineering, Qingdao University of Technology, Qingdao 266000, China)
Abstract ;In order to obtain the vibration characteristics of composite laminate structure, the composite laminate
is taken as the research object. The kinetic properties of the structure were analyzed by finite element method. The
influence of the main elastic modulus ratio, length to width ratio and layup mode on the natural frequency of the
structure is obtained. The results show that the initial fourth natural frequencies of the structure increase with the in-
crease of the main elastic modulus ratio and the length to width ratio. As the length to width ratio of the structure in-
creases, the initial fourth natural frequencies of the structure increase with increasing amplitude. The first-order nat-
ural frequency and the second-order natural frequency change approximately linearly with an increase in the ratio of
the principal elastic modulus. The initial fourth natural frequencies of the symmetric laminate structure, the antisym-
metric laminate structure and the asymmetric laminate structure increase with the increase of the layer thickness,
compared with the other two laminate methods, the initial fourth natural frequencies of the antisymmetric laminate
structure is larger.

Key words : composite material ; finite element; antisymmetric laminated plates; natural frequency
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