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Experimental research on shear deformation of quartz fiber satin fabrics
DENG Jin-hai, CHEN Li, SUN Fei, LU Yan

(Key Laboratory of Advanced Textile Composite Materials of Ministry of Education, Tianjin Polytechnic University, Tianjin
300387, China)
Abstract: Based on the modified experiments for picture-frame, the in-plain shear properties of the 5 h-satin and 8 h-

satin of quartz fiber fabrics are studied. The effects of fabric architecture and yarn density on shear properties of
fabrics are analyzed. The results show that 8 h-satin fabrics are easier to form shear deformation than 5 h-satin
when other conditions are the same. The fabrics are not easier to form shear deformation when the yarn density in-
creases with the same fabric structure. Based on the satin fabric unit cell model, the locking angles of the 5 h-

satin and 8 h-satin fabrics are predicted, the predicted values show good agreement with the experimental ones.

Key words: picture-frame experiment; quartz fiber; shear deformation; locking angle; fabric structure

NS WIENEZ G B GBI, i T
R 4F (A T M RE AN — IR AL O HLAR U B AR, 2R ZS A
RV T @ EFSIN )z, SR EE A
PR R A LE R R P R R T B A —FP AR AN
{UH LF Y RGBS 55 o)), A L 38 2 05 2 B IR JEE
1 LR B AR RHESCIR 2 H AR Y 5y
YIAS I (1) 3228 5 051, AGAE SC 562 McGuinness 55°
WFFT 52 AR REZ 18] 55 DI RE A0 S AE 47 A T 1 Sl e
B ARAE S 4 AR D 3 A BB — S 1E T TR AE , 7
LT R Z P01 Ja , VAE R A R 7 1)z 8l
(G PRaya oy 1 B9 ety N AR 1 AR VIR PAE Y SR R LS
#E, 40 : Chen FMAEAZHENCERIG N T F SEFFHLAG L ALY
P IAE , v LUK #8777 5 Hivet ZE87ERAE R 17148 B —
AFRAGHL, 7 (EFOAE BT Ui 7 5 sk — I AR EAER
HE 2 AAHARREE 38 e 7 4%, PRUEAISRE T 1. [RIAE

TEIRFETT A —Se it AN Zhu 5095 B T ik
P B SRR R, LIH BRI D S 2P 27 A 1 5
DI 8520 5 Akkerman SEEEL R 1 il 1 1aURE O X I
() —Le2b2t By 1 K AR R A AR SCEEASAE I X
TIE R LR L, SO SR B, SE SRR %, I
[RIS5H B A7 DL LRSI BT UITERE , LA M s mi HL Y
DIVEREAIIN 2R, Dy A0 ST YA SV P PE RE S 1t
K.

1.1 ifEERE

KA YELF Y LI 25 — A SISUE T R E
58 tex 2 L ab i i 2 FhLhLb a2 Fhel 255 F0 () 4%
LAy, FE VHX-1000 55 T 404 7 RFh 21

s HE: 2013-07-04
H— L. R4HE(1988—), 5 WA A

EEWA: BEARBEILE T HIH (11072175)

BIEEE: BF F1(1968—), 5, 1+, #8281 Ui, E-mail: chenli@tjpu.edu.cn



NI SN AN

%3245

R Fe T %R, K 1 s, R R B A ARG
VHX-1000 software {4 & H B MRFE I S5 S5,
Nz 1 fs.

(a) S1-11# ikt

(d) S2-11# ik ke (e) S2-12# ikt () S2-21# ik

1 AYPREES
Fig.1 Fabric surface morphology
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Tab.l Fabric parameters

s ,fé/' f’fﬁ%ﬁl) OSBRI fam
S1-11 5 KBS 280 200 347 420 8.5 70
S1-12 5 KBS 280 160 350 500 10.0 90
S1-21 5 KBS 360 200 270 405 6.0 65
S2-11 8 Mgk sr 280 200 350 410 11.0 85
S2-12 8 KiZkEL 280 160 346 510 14.0 106
S2-21 8K EL 360 200 272 390 7.0 75
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Fig.2 Modified picture-frame experiment
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Fig.3 Shear performance curves of different fabric
structures with same density
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Fig.4 Satin fabric unit cell
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Fig.5 Shear performance curves of different weft densities
with same warp density and fabric structure
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Fig.6 Shear performance curves of different warp densities
with same weft density and fabric structure
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Fig.7 Satin fabric unit cell
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Tab.2 Comparison between predict and experiment values

of satin fabrics lock angle (©)
(NS SEAH TE
S1-11 77.01 77.44
S1-12 76.85 76.46
S1-21 77.85 78.03
S2-11 74.84 75.81
S2-12 73.50 73.96
S2-21 76.70 77.13
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