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Abstract: A finite element method for the moda \{‘!’m ng analysis of composite structures by usin@ner al pur-
pose finite element software was proposed. @nod was based on an extended elastic-viscdelasticorrespondence
principle, which accounted the frequency %e ence of viscoelastic complex stiffness malr *» he implementation

of the proposed model was describedg MAT subroutine for ABAQUS/Standard. @y‘%quent y» the analyses of

modal damping and frequency

or laminated composites were implement, using the complex eigenvalue

method. As compared with existithg approaches, the computed results from tl%@odel are more close to the test da-

ta.

Thus the proposed numerical method is quite efficient and accura& pablc of providing an effective way to
code.

determine the modal damping of anisotropic materials by using
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Table 1 Specimen dimeng’p(x{\@c

omposite laminates

Case Layer-up Bount{{wﬁ@ﬂ{ﬁon Geometrical configuratior%n{m
1 [0 FRa Y 182. 75X 182. 75 X 1. 6@“
or21] [0°/90°Tss 227X 227X 2. 0§ @o
3lzz] [6/—6/6/—6] % imple support 150X 37.5 ><
4[“] L1 O\ Cantilever beam aX25.
501 [45°/—45°/90°/0")2e5/0)© ’ ‘ frj\\“@
AN N
O 2, sanmmammmnsy \S
Table 2 Material parameters of compg{it@?ﬂates
Cas Parameters .. @U
¢ TE/GPa E./GPa  Gi/GPa  Guy/GPa  wi p/ (kg o g Ve / % /% o2y o1s/ %
10287 42,64 12.5 5.71 2.855 0.3 1971.0\ \) ~  0.87 5. 05 6. 91
2Lz3] 34,49 9. 40 4. 49 2. 245 0.3 O@ 0.87 4.75 6.13
31 2110 5.3 2. 60 1. 30 0. 25 %@o 0.0 50. 0 50.0
40113 _— 19. 86 61 305 0. 264@”00' 0 5.15 X 107° f  8.37 X107 2In(f) 25.5X 10 2In(f)

5hid

+5.99X 107" +4.07 X 107! —50.37 X 10°?

Notes: ¢1 — Longitudinal loss factor; ¢, — Transverse loss factor; ¢ip . @13 —Shear direction loss factor; f—Frequency.
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