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Composites Using Method of Cells and Finite Element Method
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Abstract

A procedure of predicting mechanical properties of braided composites was developed. Mechanical
behaviors of yamns and resin in the composites were represented by elastoplastic constitutive relations.
The mechanical properties of the hybrid braided composites were calculated using Method of cells and
finite element method. Predictions of finite element method showed good agreement with experimental
data but Method of cells predicted lower values than those of the experiment.
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Fig. 1. Hybrid 3D braided composite

Fads, ABdRed AdeEs 44
43.1%, 9.5%2 =R =Yt

2.2 CIAAH

BiAzse AdFAHdES dF AY FA<
Instron 8516% o] &dle] EFZ 2wyl
ASTM D3039-76< uwzl £33 BdAs

o] gk AL sjolsly] 98 Sukaky} stzwr
g ute} AlHo] A2+ et

Polth, $4% 2de 449 329 ad
Y4we 922 87 g we pdo) )
satel, gEel Axg4el A gE Aol B
Aol 2 AFAAE 5A5 299 48

o] atel
uislen Fxg 2 on 1?.%‘%125} Ay ek 9
o}, ojul A}8-8 Azt & 80007t

Fig. 2. Geometric modeling of hybrid 3D
braided composite unit-cell

4. Sy ZHY

4.1 decteel =24

Byole B Adithie »e 2
AGAA & W AH7 ddgoz wigd 7}
25WA S (transverse isotropic) B@A==
E v 94y EPAsY dHEHE o
Z3l= 299 Hashin® Rosend EH[4]E 3
_g_g}.o:] )k—] [s] \;}tﬂ-g‘ E}/H 2 M_CL ]A}.g}zﬁq
(Table 1). BHcpPule 45 ANHELS 85%2
7}236}@001 2 AT AMgE 7R Az
EAL feldt (S2,£=86.9 GPa,r=0.22),
ALet MH (Kevlar 29, E=620 GPa,
v=0.36), °EAN FA (E£=213 GPa,
v=0.37) ojt},

Table 1. Predicted elastic properties of fiber
bundles

Glass fiber Kevlar fiber

bundle bundle

Eyy (GPa) 74.2 53.0
E;;, (GPa) 24.0 21.4
G2 (GPa) 7.59 6.77
G (GPa) 9.28 8.00
Vi 0.22 0.36

Va3 0.29 0.34
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Fig. 3. Assumed tensile properties of

unidirectional  glass  fiber  composites  and

unidirectional kevlar fiber composites
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Fig. 4. Predicted elastic properties based on finite
element method and Method of cells
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Fig. 5. Prediction of the stress-strain behavior of
hybrid 3D braided composite based on the finite
element method
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