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Abstract : Asfor 3-D orthogonal woven composite, a new homogenized eigen-element method is proposed in
this paper. The term‘ eigerrelement’ means that the element can depict the characteristics of geometry and
material configurations. The global stiff ness matrix of 3-D orthogonal woven composite unit cell isobtained u-
sng the ordinary finite element method with the eigenvectors of the global stiff ness matrix and the eigen-ele-
ment of the unit cell is constructed. After comparing the stiff ness matrix elements of the eigen-element with
those obtained by conventional homogenization method, it’ s shown that the eigen-element can depict the detail s
of geometric and material configuration of the unit cell. Inorder to validate the eéigen-element , the inherent fre-
guencies of 3-D woven composite beam are computed by eigen-element method ,conventional homogenization
method and ordinary finite element method respectively , the results demonstrate that the eigen-element is more
precise than the conventional homogenization method, and the amount of computational work reduce greatly
comparing with the ordinary finite element method.
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Table 1 Hasic properties of fiber and matrix 3
(Epoxy) (AS4 ) k=1L =
E GPa U Ei/ GPa__Ex/ GPa_ G2/ GPa Gps/ GPa M gp 0. 50B
297 034 234 6 13 8 13 8 5 47 0. 22
20 , ,
x ( 1-2 )L y( 2-3 ) z3 )
uv w, Ke
9 , Kuu ’ va i wa , Kuv 3 (kN/ mm)
, k=11 =0 50B Kw Table 3 Comparison of diagonal elements of the two stiff-
par g
8 , ness matr ices
Kt/JJ\” 5 2 Kuui-8 Kwi-8 Kwwi-8
by = 1120 258 UNI 10519 10519 28 724
2 ' AVE 11344 11 344 26 029
Table 2 Comparison of siffness matrices of two methods b = 11 = 0. 508 UNI 15 406 15 406 15 406
Kics o AVE 15406 15 406 15 406
r R UNI 10. 205 15 406  20. 608
897 992 854 500 472 491 094 172 b2 =211 =0. 50B
AVE 11 174 15 406 19 639
346 241 881 453 100 855 2 31 b1 758 UNI 20922 20 922 7 919
346 100 231 881 992 453 =hs= AVE 19808 19 808 9 100
1008 198 135 490 5 26
7.29 526 172 282 (2)
1008 500 1 98
897 472 '
7 2d 10 : (x
KON ) 20 :
1541 7.48 527 924 7.49 472 173 527
154 924 527 472 7.49 527 173 8 20 ,
154 7.49 173 527 7.49 472 80 x 8 = 640
154 527 173 472 749
, 80 80
154 7.49 527 924
154 924 527 80
154 749 , NASTRAN
L 15 4 640
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Fig. 3 The first 20 frequencies(lumped mass)
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