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Abstract

)

Materieal

Reliable three-dimensional models of woven fabric composites had scarcely been proposed for

their geometric complexity. Simplified models, mostly one- or two-dimensional, currently used

are not considered effective enough because of their oversimplifications. In this paper, the

equivalent thermal conductivities and elasticity properties of woven fabric composites are

computed using homogenization technique. The computational results show that the strength and

thermal conductivity linearly increase with fiber volume fraction and that the variations of

undulation of fibers has little effect on equivalent material properties. Homogenization technique

is proved useful in the study of woven fabric composites and may find a lot more applications in

the area.
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Fig. 1 Simple laminar structure and its unit cell.
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Table 1
ent for simple unit cell of Fig. 1.

Elastic properties of materials constitu-

Fe Al
E 200 GPa 72 GPa
v 0.3 0.33

Table 2 Comparisons between mechanics of
materials and homogenization for simple

unit cell of Fig. 1.

Mechanics of materials |Homogenization
E, 136 GPa 136 GPa
E, 105 GPa 114 GPa
G2 40.72 GPa 40 GPa
Viz 0.315 0.318
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Fig. 2(a) Plain weave composites.

a
Fig. 2(b) Unit cell of plain weave composites.
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Fig. 3 Equivalent elastic properties, E-glass/epoxy.

Fiber/resine] E-glass/epoxy® Fo]x]3 h/a
BlE 0.1, 0.2, 0.4% W34z ztzbe] 73go) o

& Hujnl s WA sy FRA) e HL4HA
WFCe] S7tetAdAls5 3 2371 Fig 30 F
o]z lef, =g A3} ol 4= Poisson’s ratio

7b @A AakE g lel 1 A#st Figodell e}
v gheh Fig 32 h/a u]9] Wstel] wg FrhekAl
Aol - 2 sk Holx gy vl Foju]s}
F7hRbel whet A o] FrEHe Reolm ek Fof
A T2 7E o R g el Hshe] FAbH
3t7] el el FAIIIHE AL AR FoheiA
Ad Edt B8 27l 2A detsteh, E2 A4l

2 A FrbelA Fslvle) whet A@H FohE n
ol 9lit, Ese Fu] 0.2 0.6742 = f‘ovﬂ
Hoz w7 WskE bk 0.60 4ol ME F
3] Z7}sle 7E-g 2ol Urh Esx E# Eeol
Poisson's ratio —— V12(V2e0.1)
0041 T Vaavon
e V23(0V=0.2)
ol VI2(W3=0.4)
0.03 WD G e g —— e V23(W2e0.4)
0.02
0.00 r Y v vf

0.2 03 04 05 0.6 07 08

Fig. 4 Poisson’s ratio, E-glass/epoxy.

Table 3 Elastic properities of moterials constituent for WFC.

m E.(GPa) E.(GPa) Gir(GPa) | Gr(GPa) vir
Epoxy (resion) 3.5 3.5 1.3 1.3 0.35
T-300 (fiber) 230.0 40.0 24.0 14.3 0.26
E-glass(fiber) 72.0 72.0 27.7 27.7 0.30
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