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Abstract

To determine the change of the mechanical properties of the wool/polyester blend fabrics
in proportion to blend ratio, 16 mcchanical properties were measured on ¢ blend fabrics by
KES-F system.

Blend ratio on the 6 blend fabrics was increased by 20?;, and the structure of the fabric
were plain, 2/2 twill, respectively. And wearing performances in proportion to blend ratio
on the 6 blend fabrics were investigated.

In this experiment, the following conclusions were obtained with the increase of blend
ratio of polyester.

1) The values of WT, RT in tensile properties, tensile energy and elongation, and RC in
compressional properties were decreased.

2) The values of B, 2 HB in bending properties, 2HG, 2HG5 in shearing properties were
increased.

3) Putting on clothes, wearing performance was bad because crumbling of shape and wrin-

kle were easily made an appearance. Particularly it was remarkably bad as blend ratio of
polyester was expressed 60%.
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Table 1. Characteristics of the Samples

Blend Ratio(?25) Cloth Count Density Thickness Weight

(wool/polyester) Constructure (Nm) (/in) (mm) (mg/cm?)
100/ 0 0. 50 15.9
80/ 20 0.47 15.2
60/ 40 Plain 2/80 69X 60 0.48 16.0
40/ 60 0.46 15.9
20/ 80 0.47 15.8

0/100 0.48 16.2
100/ 0 0.60 25.5
80/ 20 0.60 25.5
60/ 40 2/2 Twill 2/80 92x 80 0.60 25.3
40/ 60 0.67 25.3
20/ 80 0.61 24.7
0/100 0.63 25. 1
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LT: Linearity(unit; non)

WT: Tensile energy per unit area(unit; g.cm/

cm?)

RT: Resilience(unit; 23)
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Fig. 1. Tensile property.
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Fig. 2. Bending property.
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B: Bending rigidity per unit length(unit; g-cm?/
cm) .
2HB: Moment of hysteresis per unit length
(unit; g-cm/cm)
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5. graph 248 ol f7iLfEE od=rl.
G: Shear stiffness(unit; g/cm, degree)
2 HG: Hysteresis at shear angle ¢=0.5 degree
(unit; g/cm)
2HG5: Hysteresis at ¢=5 degree(unit; g/cm)
v}, G=Shear force per unit length/shear angle
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Fig. 4. Compressional property.

WC: Energy required for compression(unit; |
g-cm/cm?)
RC: Resilience(unit; 23)
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MIU; Mean value of the coefficient of friction
(unit; non)

MMD;: Mean deviation of coefficient of friction
(unit; non)

SMD; Mean deviation of surface roughness(unit;

micron)
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T: Thickness at pressure 0.5g/cm?*(unit; mm)
W: Weight per unit area(unit; mg/cm?)
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Table 2, The Results of Tensile properties
Blend ratio(% | Plain Twill
(wool/polyester) \ LT wT RT LT wWT RT
100/ 0O 0.724 8.73 67.7 0.725 11.33 67.3
80/ 20 0.708 8.41 68.0 0.743 9.49 67.6
60/ 40 0.684 8.10 67.3 0.706 8.13 66.5
40/ 60 0.714 7.16 65.2 0.707 8.34 56.8
20/ €0 0.715 6.98 62.0 0.72 7.42 53.4
0/100 0.7€0 6. 84 60.3 0.731 7.€0 57.8
Ccc’g:,’_?itc’i"c‘,‘n 0. 504 —0.9690** | —C.0404** | —0.0759 | ~—0.8045™ | —0.8679**
+u Significant at 125 level.
Table 3. The Results of Tensile energy & elongation
Properties Tensile energy ﬁ Tencile elongation (%)
Blend ratio(% ‘ Plain I Twill
Plain Twill
(wool/polyester) l 50 g/cm l 560 g/cm I 50 g/cm ‘ 500 g/cm
100/ 0 8.73 11.33 1.5 l 4.6 2.2 6.2
80/ 20 R 41 l 9.49 1.5 4.6 1.6 4.8
60/ 40 8.10 8.13 1.6 4.5 1.6 4.5
40/ 60 7.16 8.34 1.4 4.0 1.6 4.6
20/ 80 6.98 7.42 1.2 3.8 1.4 4.1
0/100 6.84 7.60 1.0 3.5 1.3 4.0
C°cr;é’f'?fc’i°c'l‘l? ~0.9606** | —0.898" | —0.8549* | —0.9602" | —0.8723"* | 0.8741""
** Significant at }¢; level.
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Table 5. The Results of Shearing properties
Blend ratio(%) Plain Twill
(wool/polyester) G 2HG 2HG5 G 2HG 2HGS
100/ © 1.37 0.79 3.60 1.39 0.94 4.00
80/ 20 1.08 0. 66 3.05 1.31 1.01 4.17
60/ 40 1.21 0.78 4.09 1.19 1.02 371
40/ 60 1.34 0.97 4,08 .29 1.16 4.15
20/ 80 .13 0.80 4.07 - 1.15 1.33 4.49
0/100 1.34¢ 1.20 5.46 1.37 2.26 5.99
- Correlation 0. 746* 0.8286** 0.820"* 0.7484*
* Significant at 5% level ** Significant at 1% level.
Table 6. The Results of Compressional properties
Blend ratio(%) Plain Twill
(wool/polyester) Lc wce RC LC wce . RC
100/ 0 0. 160 0. 100 60.3 0. 175 0.126 58.3
80/ 20 0.153 0.093 60.4 0.171 0.126 58.2
60/ 40 0. 164 0. 099 58.8 0.172 0.130 57.6
40/ 60 0. 165 0.101 54.8 0.193 0. 160 55.1
20/ 80 0. 165 0. 101 56. 6 0.172 0,133 56.7
0/100 0. 165 0.101 52.7 0.177 0.134 55.7
Correlation
e flicient —0.905%* 0.1285 0.248 ~0.8034%*

** Significant at 1% level.
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Table 7. The Results of Surface properties
Blend ratio(%) Plain Twill
(wool/polyester) ] MIU MMD SMD MIU MMD SMD
100/ 0 0.171 3,21 1072 6.84 0. 165 1.47X 107 2.66
80/ 20 0.170 3.19 7.13 0.163 1. 46 2.71
60/ 40 0. 165 2.90 7.20 0. 166 144 2.75
40/ 60 0. 167 3.10 6.98 0.167 1.40 2,65
20/ 80 0.173 3.33 7.54 0. 177 1.40 2.75
0/100 0. 194 3.45 8.00 0.188 152 2.80
Correlation | 0.569 0.513 0.859** 0. 8457 0.034 0.63

** Significant at 195 level.

Table 8. “The Results of Mechanical properties related with the Deformaticn behavior of Woven fabrics

Mechanical -
proertie | pow |2 mew | 2me/m | 2HG/G | MMD/ | wew | 2
/ 2 HB/W | 2 2 YBW | smaar
Blend ratio(%) SMD / J2HBB/W
(wool/polyester)
100/ 0 :4. 15% 10711, 25X 10~2{3. 02X 107 5. 76 X 10-3}4. 69X 10~ 6. 30 X 10311, 80X 10~ 3.53% 107
80/ 20 4.26 1.41 3.31 6. 11 4. 47 6. 10 12.27 3.75
Plain 60/ 40 |4.67 1.62 3. 46 6. 44 4.03 5. 50 11.30 4,02
40/ 60 5.02 2.42 4. 81 7.23 4. 44 6. 40 12,57 4.91
20/ 80 {5.15 3.09 6. 00 7.07 1. 42 6. 40 17.73 5.55
0/100 [5.28 2.89 5.38 9.10 4.31 6.20 12.63 5.37
C";(‘,':}?fc‘ﬁ,’;t 0.979**  [0.948**  0.918"* lo.gu*' {—o. 406 | 0.205 | 0.647 0.955%*
100/ 0 556X 10~*{1. 61 102|2. 89 10~ 6. 76 X 10~ [5. 53X 10~° 4. 20X 10| 2.05X 1072 4.01X 10~
g0/ 20 [5.72 1.71 2.99 7.70 5.39 4.90 2.06 4.13
Twill €0/ 40 [5.41 1.67 3.08 8.57 5. 24 5. 10 2.04 4.08
40/ 60 [5.92 3.18 5. 36 8. 99 5. 28 6. 30 2.10 5.63
20/ 80 5.87 2.87 4. 90 11.56  |5.09 5.40 2.13 5.35
0/100 [5.77 3.19 5.53 16.49  [5.43 5.30 2.09 5. 64
C‘g:}g‘éﬂ;;n 0.558  |0.875** [0.896™* [0.957** |-0.459 | 0.480  [0.731* 0.881**

* Significant at 5% level,
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