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Effect of Gap Ratio on Elastic Properties of Plain Weave Fabric and

Laminate With Triaxial Weave Fabric Composites
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Abstract The effect of gap ratio on elastic properties of plain weave fabric( PWF) and laminate with triaxial
weave fabric(TWF) and PWF composites was numerically investigated by FEA method. Firstly, based on geometry
construction and basic parameters of PWF composites, the relationship was determined between both surface density
and length of representative unit cell and gap ratio. Secondly, the tension, compression and tear model of PWF com-
posites are established to study the effect of gap ratio on elastic properties of PWF composites. Finally, the effect of
the gap ratio on the laminate with PWF and TWF composites was investigated. It is found that the specific stiffness of
tension and compression increase with the increasing of gap ratio, and the specific stiffness of tear increases with the
increasing of gap ratio. The polarity of polar curve of equivalent stiffness of laminate with PWF and TWF composites
decreases with the increasing of gap ratio of PWF composites.

Key words Plain weave fabric(PWF) composites, Triaxial weave fabric (TWF) composites, Gap ratio, Elastic

properties , Equivalent stiffness, Polar curve

0 35l FUREZ SR it i — AT 2R, P =
FeibE A RRHR THA R LU R LS B AR AT RS IS S B g i) [R) 4 >R P

MR L DARAT B PSR S o8 A EL S LR SR SR SHE G, a5 8 —Fh BA7 14 16 [F]

USRI BOR BT Z R T AR R R SRR S RAT

il

ks B #1.2013-12-30
FEIH . EFK 973 1141 (2010CB631100) , T 4 325K % H 4 (9140C440507120C4403 )
AP 1979 A A A E R TR, EENFRARIEE S AR ARG, E-mail ; johnper@ 163. com

— 20 — FHIBEI T2, http://www. yhelgy. com 2014 4F 25 5 ]



PR 45 XS = 4 DU 20 e 2 454 43 BT 11
fifl bt — 2583 T FEO0 M T TR = 4R
ENLINAES ST AT S R B N T
G2/ RTM & A5 P RHRI 2 (B8 5347 5 126 5 PV 26
KA BOCETN T =28k = 4e S F R A
RORPEVERE BT 45 R 5 SR A R W) A B
AT ST T T A = g 2V R S
8BRS AR R~ PR RE A4 FROCAS T, P 72
TR R S 25 SR W) & R4S Xiong 45710V K T
LAY BRI I LT AR i SO E SR B ST
T ERFAREREOTT R I SE M T IR S A AR

N T REMS B —Fh 25 5 YERE A X B 19 &2 5 44
KSR, 20 =R S A S Wit 25, R
SCHESCHR[ 11 ] BB B, 647 17 (R B A8 500 - 5 4
AR LS = 1 U S5 R 2 SRR fE
RSN TT , o e A R AL SRS B e
[FaggiPie i
1 FEAYEEMERILAHEEEERSH

LY E SRR R SUE LA 1

O3 MTISE R (R £F 4 22 AT R 2805 Kueh 451
R s —8 (1),

R FHRHERE

Tab.1 Tow material properties

. p/ E\/ E,=E; Gp=6y3  Gy/
material V2= Vi3
grem™ GPa /GPa  /GPa GPa
T300 1.76 23.3 23.1 0.896  0.896 0.2

Hexcel 8552 1.30 0.467 0.467 0.170 0.170 0.37
1.599  15.309 1.287 0.441 0.438 0.26
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Fig.1 Geometry construction and basic parameters of PWF composites
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Fig.2  Surface density p,, and feature length L, with

increase of gap ratio k,
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Fig.9 Polar curve of equivalent stiffness of laminate with PWF and TWE composites
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Tab.2 Elastic properties of the laminate with PWF and TWF

S,/N+mm™ S)/N-mm'] S,,/N+mm™! v,
TWF £k=0.34 2041.2 1388.0 624.3 0.559
k,=0.01 4910.4 4910.4 420.0 0.072
k,=0.3 3733.7 3733.7 175.2 0.043
PWF

ky=0.5 2603. 4 2603. 4 90.6 0.024
k=0.34, k,=0.01 3440. 1 3440. 1 515.1 0.186
k=0.34, k,=0.3 2857.6 3440. 1 392.7 0.191

stack method 1
k=0.34, k,=0.5 2286.5 2857.6 350.4 0.215
k=0.34, k,=0.01 3942.8 2286.5 483.4 0.139
k=0.34, k,=0.3 3166.3 3942.8 320.2 0.143

stack method 1
k=0.34, k,=0.5 2412.7 3166.3 263.8 0.148
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