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PredictingM ethod for TensileModulus of Stitching L aminate
by Finite Elenent Analysis

Huang Teo Jiao Guigiong Geao Feng
(School of M echanics and Civil Construction, Northwestem Polytechnical U niversity, Xi* an  710072)

Abstract The basic elastic properties of gitching laminate are studied by hamogenization method Two cell
models are built up to predict tensile modulusof stitching laminate by using finite elanent analysismethod and the
upper and lover Imitsof the tensile modulus can be obtained with The average of the upper and lower Imits are
well agreed with average experimental reaults
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Fig 1 Periodicity of composites structure

1(b) (c)
t
€ ,0<s¢g 1)
X y = XE
glxy+Y) =g(xy) (1)

Vy ={v(y) |y
Voxy ={Vvixy | x Q,y
= v(x y)} (3)

od (0 _dglxy) , 1 0§ (x) 2)
x O € 6Y
Q, ()]

Vi ={v(x) | x Q}
Y, v(y +Y) =v(y)}
Y,v(x,y +Y)

IVQ

iEijkl -

J‘Eﬁkl%? aVI_‘Q - %[-fi\/ifﬂ - JEVidSZO,

A o _
axl' a)(‘d-z - Jfl\ll(n - J-tivids_ou
VV VQ (4)

Q
16]

@rj Y
Ei dy =0, Vv Vv, (5
oy

|

. Ej
VV VQ (6)
1 (o
E'i-l!kl - Yl I Eijkl - Ei'mn ayJ dy (7)
(4) (6) : E'i—;kl
2006 4



,

Eij (2)

: (5) :
(3) 1
1l 2 L) 1 2
(1) :
( [7] )
TR LR 5 B AR S BT RY O
B84 B a iR =
+ I
CLIEY T T
2
Fig 2 Cell model of stitching laminate
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Fig 3 Cell model 1 for FEA

Fig 4 Cell model 2 for FEA
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Fig 5 BExperimental and FEA result
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