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Abstract

shape retention of woven fabrics, single, double, triple and quadruple plied yarns with the same fineness

In order to study the effect of the ply number of cotton yarns on the mechanical properties and

were used for making fabrics with appropriate warp and weft densities, using the plain, left twill and satin
weaves. The tensile properties, tear strength, tensile elasticity, wrinkle recovery, drapeability and
bendability of the fabrics were tested and analyzed. The results show that the fabric with 3-ply yarn has a
higher breaking strength and tear strength, the fabric with 4-ply yarn has a higher elongation at break,
and the fabric with 2-ply yarn has a greater tensile elastic recovery rate. For the plain weave fabrics, the
fabric made from the 2-ply yarn demonstrated better wrinkle recovery than that from single-ply yarn. The
wrinkle recovery of the twill and satin fabrics deteriorates as the yarn ply number increases. The plain
woven fabric made from 2-ply yarns have good drape, but not as good as the twill and satin fabrics, and
fabric using single-ply yarn has better bending properties than other fabrics.

Keywords cotton yarn; ply number; fabric weave; mechanical property; shape retention
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Tab.1 Specifications of fabric samples

21 W G H
LY G5 PN o HA
Al 9.6 tex 9.6 tex S
A2 9.6 tex 9.6 tex et
A3 9.6 tex 9.6 tex Fii3578
B1 4.8 texx2 4.8 texx2 -4
B2 4.8 texx2 4.8 texx2 ot
B3 4. 8 texx2 4.8 texx2 Bar
Cl 3.2 texx3 3.2 texx3 S
C2 3.2 texx3 3.2 texx3 et
C3 3.2 texX3 3.2 texX3 B
DI 2.4 texx4 2.4 texx4 2
D2 2.4 texx4 2.4 texx4 7}
D3 2.4 texx4 2.4 texx4 A e

1.2 KA ik

gh 28 21 ) 1 Ae O O B 2 4 GB/T 6529—
2008 25 2 v W A g8 s o K0 R E AT
MBS (202) C AHXT IR EE Jy (65+4) %
1.2.1 ZheeMgemik
1.2.1.1 ZZiipree S GB/T 3916—2013
(Hidlfh Baeyy HR 20 £ 0 24 5% 07 Al i 24 0 K %
(9 22 (CRE 3:) ), 5k B YGO68C %I 4> [ 5l 2o 2b i
T TR MG AL B A R 23w ) 1 20 42 W
S5 T 5W MK R, FRIE S 500 mm), 4

FE K 500 mm/min, T AN 71 (0.5+0.1) cN/tex,
BRI 50 K, BOFE 1

1.2.1.2 & &£FH4a%E M GB/T 3292 1—
2008( i 4L LERET AR L B 180 B
35) R A UTS B 5 8k 55 T4 (B + S TR
A WA A 2 TS 3 MK B2 400 m ), 3
£ 400 mm/min, BRI 10 0, BOF 3 E .
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1.2.2.1 b bkaeml X SR HDO26N" #U i
T LYy 3 A% (A 2 K S g A e A R | ) s
2L Wy A5 ) R 24K 2, 2 IR GB/T 3923. 1—
2013 (L5410 SURLm TR 25 1 #5424 a8 01 Al
W7 SR AR T (SRR ) D RE NGk 3 2 N,
PR B K B o 100 mm, 37 {8 3 & )y 100 mm/min , 21
2 i 25 B S Uk AE , RS 50 mmx 200 mm, 25
FORHAFH1E

1.2.2.2 @2 m4emiX %A YG(B)026ET
T, T2 AL (oM 55— P RS 7)) iR
AU LR . 2 B8 GB/T 3917.2—2009( 45 41
LUYHTIETERE 55 2 A0 MR RLICRE (BRAE ) Hr ik o T 1)
MR e 2 15 >4 100 mm, 3 £ >4 100 mm/min , 4 Fh
L& LS5y 5 Pulre  BOE .
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AL 28, 20 4 A S AR K R 3% I i A i [ A
Z: 1 FZ/T 01034—2008( 25 4 ity HILZL W hi A 8 3
BT ) MR R AU 2 A A% 5 Bl RS R
50 mmx200 mm, J& 47 ¥ 224 100 mm, [ F 3 5 R
100 mm/min, F 3 E 5 100 mm/min, H 05K 11 8
2 N, K mtE R 60 s, [ & B[] A 180 s, 4/f #R £
M3 W ISR 5 PR M
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Tab.2 Yarn performance
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R 9.6 tex 264.96 27.3 — 5.73 — 11. 60

XU £k 4.8 texX2 270. 15 24.9 27.85 5.50 5.85 11.13

3 gk 3.2 texX3 274. 60 22.4 28.31 5.30 6.21 10. 27

4 ek 2.4 texx4 268. 68 18. 8 27.70 4.80 6. 81 10. 21
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Tab.3 Fabric breaking strength and elongation at break

gupy W 2458 3 /N Wi 2458 J1 CV {6/ % W 2K 2/ % Wi 2L R CV 5/ %
E0| | E0| i ) 2t 1) 2| 2t 1) 2|

Al 1011.30 420. 74 2.0 2.6 15.17 10. 17 2.5 1.3

B1 1 022.72 522.16 2.0 1.6 16.31 9.76 1.0 1.4

C1 1 023.58 551.68 4.8 4.4 17.53 11.55 3.4 2.2

D1 888.56 540. 16 3.2 3.3 18. 08 12. 60 1.2 2.0

A2 817.96 403. 22 8.1 3.6 8. 60 16. 65 3.3 1.8

B2 1 130.12 386. 30 6.5 5.9 7.95 15.78 4.8 1.1
Cc2 1 153.76 389. 47 5.7 6.3 10. 62 16. 40 2.9 1.7

D2 1112.62 432.50 2.3 4.9 11. 18 16. 56 3.6 2.3
A3 1 154.26 461. 04 6.8 3.8 9.17 17.22 2.0 1.2
B3 1 140. 96 398. 46 2.9 4.9 8.59 17.21 3.7 1.2

C3 1 165.54 411.56 4.7 3.2 10. 33 17. 80 2.0 2.2

D3 1 116. 30 386. 16 2.8 3.1 10. 52 19. 44 1.9 1.0
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Fig. 1 Warp (a) and weft (b) tear strength of fabric
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recovery rate of fabric
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Fig. 3 Fabric wrinkle recovery angle
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Tab.4 Drapability of fabric %
Al 62. 06 63. 80
B1 55.85 57. 41
Cl 58.50 59.52
D1 65.93 66.53
A2 42.90 45.36
B2 44. 68 46.90
C2 40.51 42.99
D2 36. 60 39.54
A3 40. 96 43.28
B3 43.72 45.95
C3 40. 49 43.04
D3 40.93 43.54
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Fig.4 Warp (a) and weft (b) bending length of fabric
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