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Finite thickness and tow phase shift effects on the mechanical
behavior of plain weave textile composites

Kyeongsik Woo*

ABSTRACT

In this paper, finite thickness and tow phase effects on the mechanical behavior were studied
numerically for plain weave textile composites. Unit cell analysis based on a superposition method was
employed to simulate uniaxial tensile loading condition and macro-element post-processor was used to
reduce computer resource requirement. The effective moduli and micro-stress distribution were calculated

for finite thick plain weave composites with phase shifts. Single layer and infinitely thick configurations
were also considered for comparison.

= %

ARFARC AoIN FA% A3 947t dapt 1AH Afol vlAE 9T X7 dPIAT. 9
352 M I DTzl o] malElon 3 stod whER 84 FA 7Y

1 AFEET. 9 330 91348 7iA e A2 Tr?ﬂ-rﬂ] BARFANR S92l st ~—7}%*é7% TE T

} o) S TERE PG AHTHE vl PR dASY EEE AT ©dE 2 2E5] A2y
SIME Aldte] Ys%en 1 st 4 Hm El%ir%.

7
Qs

o}
i m“o
2
[
2
[0
o

o

[*}

h

0

LA & 2 o] it} o]9} e Z‘%*?Zﬁi st HAE

ARE Hedake z—Z?Oﬂ Fola 7] SAle 79

A EFA 5 (Plain weave textile composites)= 9 HA] & Agels BAL A} T3 HHRY
9] A TC’rl:}ﬁl I5(Warp and fill tow)o] M2 m  ARE 23 X9 °}7§ 4, 28" & PR d-g
AJE FZE 72 gith Fig. 1 #7 2389 4 54& 7 Jlen, FAAE Wy AghHgo)
%ﬂ:}zg waamm AEY o] o] HolE uel AFAAYA TAGEE Bg 2@ozo] Fgo|

2ol Amwste ARthE 2§ N2 masle md T Bolsith o9k 22 Aoz slo FEFAAE
lem 1 AleldlE 7]A)(Resin)7t A4 Qe 7= € AT JD FTEF Eop] FRARZA AHgol

*FHNR P2 283



12 o

REBAMEEEE

Fig. 1. Typical Microstructure of plain weave textile composites.
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Fig. 2. A two-layer plain weave composite with tow phase shift.
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Table 1. Phase shift angles and corresponding sub-element

mesh types.

2.L) Type _ 2() _Type
0 Oa, Ob 180 0b, Oa
22.5 la, 1b 202.5 1b, la
45 2a,2b 225 2b, 2a
67.5 3a, 3b 247.5 3b, 3a
90 4a, 4b 270 4b, 4a
112.5 Sa, Sb 292.5 5b,5a
135 6a, 6b 315 6b, 6a
157.5 7a,7b 337.5 7b, 7b

Table 2. 2 Number of analysis cases with random phase shifts.

Noof Nooof | No.of
layers |  macro-elements | cases
2 4 16
3 6 256
4 8 4,096
5 10 65,536
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Fig. 5. Sub-element mesh modeling

Fig. 6. Macro-element meshes for a two-layer model and a five-
layer model.
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