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Abstract: Based on M onte-Carlo method, uniform simulation and Gaussian simulation
w ere used to smulatethe stochastic fiber location The digital mages of the material cross-
section w ere generated by the smulation method Gridsw ere generated by meshing the digi-
tal mage pixels Based on these grids a GV C (General M ethod of Cell) method is used to
calculate the composite elastic properties Then, the properties w ere analyzed by statistic
method The results show that the smulation methods accurately represent the stochastic
fiber location The discrepancy of elastic properties increasedw ith the vf (volume fraction of fiber) w hen the
vf is low and decreased w ith vf when the vf is high The three-paraneter W eibull pdf and Gaussian pdf de-
scribe the distributions of every elastic coefficient accurately.
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Table 1 Elasticmodule and Poison’s ratio
of fiber and matr ix
E/GPa u
380 0.25
75 0.30
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Fig 3 The position of fiber is a random variable '
21 av C
, av C

dx, dy [X1, X2]
[Yi1,Y2] 4

[6]

22

o & o ® T
% 1 og . :;::u..
0% ® !‘. 8030000
1) @ svet®ee o
P4 BUILAR A YRR 5 9 A M6 Q& S HIer 5 4
Fig. #  The simulated picture Fig. 5 The setual picrure Fig. 6  The simulnted pieture

0016 -
L == 0.0020

E— e "
7 : ; U.I}.,l'! S ]
0.012 ") 0016} —av .. S oooisp A oty
2 ) ~—h— {F : | i b\ F il
== = | —y—Hy J ~ y \
= —— (7 . 0.0124 4 \ o - \
" 0,008 d | 7o\ o DO0ISf 7 Y
7 3 ; AR '
= = 0008 P4 \ 20,0008 _’_#' \
0.004 E \ . 7 ‘
0.004 S v r
[ 00004/
¥ | S ool ® . . . R
0.1 0.3 0.5 0.7 0.1 03 05 0.7 0.1 0.3 0.5 0.7
SRR L STHEMIE kIR R
BT E.EGufl Gu s B8 i pin MR R IS aa Wil ooy B9 05 57 35 B
FUE L I < A i) A
Fig. 7 The coeflicient of variation Fig. 8 The coefficient af varistion Fig. 9 The coefficient of varation

of Euoi s f : (; f
of E; E: .Gy and of grizoptyy e ttyg and g of gy and g,



588 20

250 ( _ ] &N REE
-~ --- EASM
200 r K /‘F< — SBEAIR DT
3 - D
150
Ei ;
31 2 100 t
50}
1 .
0 S e
= / 233.620 233.622 233.624 233.626 233.628233.630
EI
( 7 9) 7 9 10 E:
Fig 10 The pdf of E1
, E: G23 , E1 G23
1 1 1] Gw C
— EZ
—n— Uy,
0'010[ - EJ "f 0.012 gggi; [ —— Uy 2
0.008 A GIJ 7 “, 0.010 : s
. —v—G, % 0.0010 |
= 0.006 , & 0008} = 0.0008]
%% 0.004 \ mz 0-006¢ o5 0.0006}
~ 5 E \ 2 0.004 ' 0.0004|
0.002 2 \ 0.002 0.0002
.000 .000 0.0000 L— + . » —
0.00 0.1 0.3 0.5 0.7 0 0.1 0.3 0.5 0.7 0.1 0.3 0.5 0.7
SRR L YRR
11 E2,Es3Giz Go 12 pi, pas, g2z pz 13 par  upa V¢
V¢
Fig 11 The ooefficient of variation Fig 12 The mefficient of variation Fig 13 The ocoefficient of variation
of E2, E3, Gz and G2 of uiz, piz, p2s and ps2 of p21 and pat
250 [0 SRmEEE Ex 10
yor --- ES 10
200 } K * — BEBRE
N 32
50t
100} 1
50} avc
11
0 ) ) R oA
233.620 233.622 233.624 233.626 233.628233.630 13 41
EI
14 E
' E:

Fig 14 The pdf of E1 ( 14)



589

14

[1]

[2]

[4]

(1)

(2)

vf 0.3 0.6 ,

(3)

Graham L L, Gurleyb K,M asters F. Non-Gaussian Smula-
tion of Local M aterial Properties Basedon aM ovingW in-
dow Technique[J]. Probabilistic Engineering M echanics,
2003, 18: 223 234

, . 31
,1998, 15(4): 134 138
Fan Jianhua, Yang Q ingxiong CompositesM odeules Calcu-
lated by Random Fiber D istributionM ethod[J]. ACTA M a-
teriae Campositae Sinica, 1998, 15(4): 134 138

[J] , 2005, 20(2): 230 235

ONG Ying-dong, SUN Zhi-gang, GAO Xi-guang Re-
search on Discrepancy of Fiber Reinforced Composite Ef-
fective Performance[J]. Journal o A erogpace Paw er, 2005,
20(2): 230 235

[J] ,1998,28(2): 173 188

[5]

(6]

[7]

(8]

(9]

[10]

[11]

M icromechanical Approach [R ]

Fang D aining, Zhou Chuw ei N umerical A nalysisof theM e-
chanics Behavior of Composites by Finite Elenent M i-
cromechanic M ethod[J]. Apvances in M echanics, 1998, 28
(2): 173 188

[D] : , 2002
[J] , 2004, 21(2): 146 15Q

Sun Zhigang, Song Y ingdong, Geo Xiguang, et al Influence
of M icro-Structual Geometry on Themal Expansion Coeffi-
cient[J]. Chinese Jouranl o Applied M echanics, 2004, 21
(2): 146 150

Characterization of L ocal Response of Random H eteroge-
neous M aterials U sing M ovingW indow GM C and Finite
Element A nalysis[R]. by Siragy, Eman Farouk, PhD, U -
N IVERSITY OF VIRGIN IA, 2002, 131 Pages, AAT
3057455

[A]
[C] :2000: 137 141
Xiaoming Chen, Pgpathanasiou T D. Interface StressD istri-
butions in Transversely L oaded Continuous Fiber Compos-
ites Parallel Computation in M ulti-Fiber RV Es U sing the
Boundary Element M ethod [J]. Camposites Science and
Technology 64, 2004: 1101 1114
[J] , 1990, 11(7): 323 327

FU Huimin, GAO Zhen-tong Optimization M ethod for

D etem ination of Coefficientsof 3-ParameterW eibull D is-

tribution [J]. Acta A eronautica Et A stronautica Sinica,

1990, 11(7): 323 327

A boudi 1 M echanics of CompositeM aterials- A U nified
Elsevier, Amsterdam,
1991



