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Influence of Weft's Cotton Count & Weave Construction on the
Mechanical Properties & Hand of Cotton Woven Fabrics
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Abstract : Hand characteristics related with structural properties of fabrics have something to do with mechanical prop-
erties of fabric. In this study, the mechanical properties and hand characteristics have been analyzed according to fabric
structural parameters such as the weave structure and the linear density of weft of cotton fabric. Mechanical properties
have been used by KES-FB system which measures hand characteristics and mechanical properties of fabric. Linear den-
sity of weft, tensile, bending, and shear properties are decreasing with increasing weft linear density, and there is no con-
siderable effects on compression and surface properties. In case of formability with weft linear density, B/W, 2HG/G, 2HB/

B, 2HBW, /B/W,

J2HB/W , W/T except MMD/SMD, WC/T, and WC/W have been effected. There is a high cor-

relation between the crimp, tightness, hand, formability and mechanical properties specially tensile linearity, bending,
shear, and compression properties. The weft crimp influences the bending rigidity, shear properties, and the tightness
which have effects on the tensile linearity, bending, shear, compression properties, hand, and formability.
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Table 1. Characteristics of specimens

Warp Weft

cotton fabric count cotton fabric count
count (ends/inch) count (picks/inch)

Weave construction

10 35

Plain 20 3

30 35

40 35

10 35

. . 20 35
Twill(2/1 right handed) 20 45 30 35
40 35

10 35

Satin(6H warp faced. 1 20 35
count) 30 35
40 35
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Table 2. Tensile & bending properties of cotton count
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Tensile Properties

Bending Properties

W Cott
conspae o N TLT, LT, WT, WT, RT, RT, By, B 2HB, 2HB,
) =) (gfcm/cm ) (gfcm/cm ) (%) (%) (gfiem /cm) (gf.em”/cm) (gf.cm/cm) (gf.cm/cm)
Plain 10 0.63 0.71 13.92 8.41 4500 4525 0.22 0.36 0.263 0.398
20 0.61 0.62 10.72 11.33 4274 39.48 0.14 0.11 0.162 0.111
30 0.60 0.52 9.70 1031 4318  42.14 0.12 0.06 0.123 0.056
40 0.61 0.49 7.29 9.13 48.09 4621 0.12 0.04 0.118 0.042
Twill 10 0.69 0.71 16.53 8.94 39.07  44.67 0.22 0.45 0.227 0.402
20 0.60 0.56 9.33 8.73 46.47  44.96 0.13 0.10 0.142 0.100
30 0.59 0.51 8.23 9.30 4557 4301 0.13 0.05 0.120 0.046
40 0.62 0.47 7.41 9.76 46.02  41.59 0.04 0.03 0.031 0.030
Satin 10 0.53 0.67 11.21 13.84 39.07  34.08 0.16 0.23 0.158 0.228
20 0.60 0.61 12.03 15.56 27.44  27.06 0.10 0.07 0.090 0.054
30 0.59 0.42 13.23 9.13 2499 4465 0.08 0.04 0.077 0.030
40 0.62 0.48 6.17 8.99 4724 3858 0.09 0.03 0.077 0.022
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Fig. 1. Shear stiffness(G) of cotton fabrics with different weaves.
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Fig. 2. Compressional energy(WC) of cotton fabrics with different
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Table 3. Surface properties of cotton count
. Cotton Surface Properties
Weave construction count MIU, MIU, MMD, MMD, SMD; SMD,
O O O O (um) (um)
Plain 10 0.244 0.236 0.0426 0.0299 19.94 5.89
20 0.238 0.251 0.0393 0.0437 16.66 13.25
30 0.224 0.284 0.0239 0.0474 12.58 14.79
40 0.209 0.267 0.0229 0.0484 9.74 16.91
Twill 10 0.216 0.255 0.0133 0.0401 4.88 16.22
20 0.210 0.278 0.0163 0.0384 5.39 17.96
30 0.209 0.266 0.0164 0.0337 6.00 18.82
40 0.214 0.287 0.0163 0.0527 4.33 18.65
Satin 10 0.279 0.243 0.0307 0.0115 15.29 3.85
20 0.291 0.248 0.0335 0.0144 15.46 4.89
30 0.284 0.259 0.0296 0.0159 14.76 5.10
40 0.316 0.251 0.0387 0.0158 13.85 6.03
Table 4. Weaving properties of cotton count
W . Cotton MMD/ 3
eave construction BW  2HB/W 2HBB 2HG/G (ot WOW  WC/T  W/T JB/W  J2HB/W
Plain 10 0.0100 0.0114 1.1405 2.6186 0.0028 0.0092 0.2433 26.5297 0.3165 0.1070
20 0.0063  0.0070  1.1069 1.9037 0.0028 0.0131 0.2644 20.1609  0.2817 0.0835
30 0.0052  0.0053 1.0186 2.3214 0.0026 0.0161 0.3031 18.8572  0.2685 0.0728
40 0.0053  0.0053 0.9937 2.1915 0.0027 0.0162 0.2899 17.8933  0.2701 0.0727
Twill 10 0.0118  0.0120 1.0188 2.6416 0.0025 0.0099 0.2268 229505  0.3296 0.1096
20 0.0059  0.0063 1.0740 2.3333 0.0023 0.0126  0.2645 20.9521 0.2772 0.0796
30 0.0054 0.0051 09526 2.1842 0.0020 0.0183 0.2993 164146 0.2711 0.0718
40 0.0024  0.0021 0.8712 1.8095 0.0028 0.0170 0.2953 17.3549  0.2206 0.0454
Satin 10 0.0070  0.0069 0.9804 2.4651 0.0022 0.0161 03110 19.2881  0.2891 0.0828
20 0.0044  0.0037 0.8455 1.3636 0.0024 0.0257 0.4024 15.6439 0.2570 0.0607
30 0.0036  0.0032 0.8995 1.2105 0.0023 0.0344 0.4856 14.0948 0.2443 0.0566
40 0.0044  0.0033 0.8242 1.0811 0.0027 0.0322 0.4786 14.8668 0.2516 0.0575
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Table 5. Primary hand and T.H.V. of cotton count

Primary hand
Weave Cotton S e Fall % Soft TH.V.
construction count Stiffness mooth- Fullness o!
ness softness  feeling

Plain 10 7.74 2.17 3.70 0.07 232
20 5.63 2.75 3.88 1.45 2.45

30 4.74 3.51 423 2.55 2.56
40 4.55 3.59 4.11 2.61 2.38
Twill 10 7.26 3.24 4.36 1.35 2.68

20 5.17 3.86 424 2.71 2.72
30 4.36 4.62 4.90 379 293
40 3.19 4.16 423 3.65 2.36
Satin 10 5.42 4.84 5.35 3.93 3.23
20 3.53 5.74 5.69 530 227
30 3.02 6.04 6.01 566  3.28
40 3.25 5.39 5.38 490  3.01
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Table 6. Coefficient of correlation

C, C, T
C, 1
C, 1
T 1
LT,
LT, 0.683
WT,
WT,
RT,
RT,
B, 0.763
B, 0.632
2HB, 0.824
2HB, 0.608 0.730
Gy 0.761 0.882
G, 0.763 0.865
2HG, 0.800 0.844
2HG, 0.760 0.877
2HGS5, 0.726 0.894
2HGS5, 0.724 0.886
I.C -0.757
wC -0.738
RC -0.862
Stiffness 0.912
Smoothness -0.955
Fullness&softness -0.845
Soft feeling -0.980
T.H.V. -0.736
B/W 0.624 0.758
2HB/W 0.844
2HG/G 0.819
2HB/B 0.907
MMD/SMD
WC/'W -0.888
WC/T -0.860
W/T 0.625 0.932
3 JB/W 0.610 0.769

AHB/W 0.844

7h 223 Ho] 7 - kel BERAN dEHe F1
A AT TS A - UL BT ARSEYS QoI
ol 47l Wz Ae) F17h #EFE g e Aol

Ao AR FHe ST ALFE soft feeling
o] ghol Z7HS0m, S5 FALE soft fecling?] Fhol %
aste A%E gtk @9 Sque 49 2 g 2 Habt
St o nelth aeu 28e) me e WY, 54 1
23 FAK9) 202 7 gl Z7heke A%S Baich

lo

3.4. X|29| X|=1 tightness0fl [}2 245tSM 3 Ef, o=
E2Ms7ie| ARy
Tightnesse 2122 ©]22% Cover Factoroll T3t AA| J&

9] Cover Factor®] H]Z4 o]A

= parameter®] T},

o
)
P
fo
BN
g
o
k
il
s
o

Table 6= Z3(C)3 tightnessol] WE HEEA, 7] EE
(primary hand), %3 €l(total handel) Z22]3 oJE2&4%F
(wearing property)7te] 7338w AoF Ak 0.6 ©]
el HlwA 2 ke vER Zlotth 971N AHE) ks
g7ke] A delM 5T AFHAe 8 2HBY 3
ol e Ao Ui, G dHSAHAE 5o JHEE
vehhgich = o Bag AN O BwWSH L/BAW st
S VERIRIAL, Cr2 WITS 4ol e Ao 2 vl
th weEbA A5 Cof ATEAC] 7MY 5 S Hole
o2 UepT $HA, tightness= APERFe] 1GARH G

WS HAL, tightnessot w54, MESA 283 455
QoA =2 FEAES B

53] A9S547 0.8 o] ofF &2 ATE eSS
v, 4EEAT} tightnesse E& 29 AP H 3H
tightness?} S Hl= stiffnessE A€ g smoothness 2 fullness
& softness, soft feeling 71222 F3EN7} 0.8 ©]3IQ] ol =
< 29 dEe YERRLL, stiffnesss 0.9 ©)de] =& g
e JeRlITh 283 tightnesset WC/W, WC/T9R= 29

e Bon, o 919 o|53845%] B/W, 2HB/W, 2HG/
G 2HBB, WT, B/W T183 JHB/W 9= =& ool
Ak

0O

248 UeRldtl webA tightnesses F3E4, ATEA,
B =2 e B, Z1Ee 2 S5, 253}
AN7A] =& o] e Aoz Yehith

i
£

ofr

- H
4] ek Hoz Rt
2. SABAS W] e oRAEAS F WOWSF WOT
Z A93s B/W 2 2HG/G 2HB/B, 2HB/W, MMD/SMD,
*/B/W, J2ZHB/W, W/TE SXbasol] gk uh= Row
Ufehst

3. M SRS FYI2HA2HBY), A5}



Peirce F. (1930) The handle of cloth as a measurable quantity. J. 7ext.
Inst., 21, 377-416.

Kawabata S. (1980) “The Standardization and Analysis of Hand
Evaluation”. 2nd Ed.. The Textile Machinery Society of Japan.

Dhingra R. C and Postle R, (1980) “Proceeding Vol TV, 6th

FAPFS} Z0] HFES] GIEY W o] A FF 559

Quinquennial Int”, Wool. Text Res. Conf., Pretoria Sept.

Dhingra R. C., Liu D, and Postle R. (1989) Measuring and interpreting
low-stress fabric mechanical and surface properties, part II:
application of finishing, drycleaning and photo degradation of
wool fabrics. Text. Res. J., 59, 357-361.

Postle R. and Dhingra R.C. (1989) Measuring and interpreting low-
stress fabric mechanical and surface properties, part III:
Optimization of fabric properties for men's suiting materials. 7ext.
Res. J, 59, 498-501.

(20043 129 15¢ FHH)




