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Abstract

Effect on the hand-value and mechanical properties of blend ratio and weight had been
invesiigated on summer suits for men. Relation between the mechanical properties and the
deformation in bzhavior <vas also studied.

The mecharical properties which influence the hand values and total hand value had
been diccuszed and the relation between mechanical properties, hand values and fabric count
had, too.

Aé result, the following conclusions had been obtained.

1) The values of tensile properties increased with the increase of blend ratio of wool.

The values of surface properties increased according to the increase of blend ratio of
polyester.

9HB(bending properties) of polyester/wool blend showed higher value than that of 100%
wool, but there was no change in the shearing properties according to the blend ratio. The
values of stiffness, crispness and anii-drape stiffness of blend fabric showed higher values
than those of 100% wool fabric. The value of fullness(including sofiness) of blend fabric
showed lower value than that of 100% wool fabric.

2) The correlation between hand values and mechanical propeities showed following order.

in stiffress : bending properties>surface properties

in crispness : surface properties>bending properties

in anti-drape stiffness : bending properties>surface properties>shearing properties.
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Table 1. Classification of samples according to the blend ratio

s | Wawon | Wso/Pso | Wao/Peo | W35/Pes
Number of Samples j 15 ’ 30 ’ 40 ] 40
Table 2. The characteristic values of fabric mechanical properties
Blocked properties ! i r(i:slé{a(:?:lts«;s] Remarks I Unit
Tensile 13 LT Linearity -
14 wT Tensile energy g-cm/cm?
12 RT Resilience %
Bending B Rigidity g-cm?/cm
2 HB Hysteresis g-cm/cm
Shearing 11 G Shear stiffness g/cm-degree
9 2 HG Hysteresis at¢=0.5° g/cm
10 2 HG; Hysteresis atg=5° g/cm
Compression 5 LC Linearity —
6 wC Energy grcm/cm?
4 RC Resilience %
Surface 3 MIU Coefficient of friction —
1 MMD Mean deviation of miu —
2 SMD Geometrical roughness micron
Thickness 16 T Thickness at 0.5 g/cm? mm
: 15 \ Weight per unit area mg/cm?

* Hand Evaluation Standardization Comittee.
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Table 3. The mean value and standard deviation of mechanical properties used for the calculation of

H.V.
Block | i X, ] X o
| 0 |
1 1 LT 0. 6286 0. 0496
2 logWT 0. 8713 0.0977
3 RT 66. 4557 5. 4242
2 4 logB —1.1052 0.1081
5 log 2 HB —1.5561 0.1635
3 6 logG —0.0662 0.1079
7 Iog 2 HG —0.0533 0.1769
8 log 2 HG; 0.3536 0.1678
4 9 LC 0.3271 0. 0660
10 logWC —0.9552 0.1163
11 RC 51.5427 8.8275
5 12 MIU 0.2033 0.0181
13 log MMD ~1.3923 0.1707
14 log SMD 0.9155 0.1208
6 15 log T —0.3042 0. 0791
16 log W 1.2757 0.0615
Table 4, Constant used for the calculation of H.V.
Stiffness Crispness Fullness and softness Anti-drape stiffness
i ol i C; i C; D o}
0 4.6089 0 4.748 0 4.9217 0 5.3929
4 0. 7727 14 0.9162 1 —0. 4652 4 0. 8702
5 0. 0610 12 —0.2712 2 —0.1793 5 0.1494
6 0.2802 13 0.1304 3 0.0852 12 —0.3662
7 —0.1172 4 0. 4260 16 0.277 13 0. 1592
8 0.1110 5 —0.1917 15 —0.0591 14 0.1347
12 —0.2272 1 0.2012 6 —0.0567 8 0.2345
14 0.1208 2 0.1632 8 —0.0944 7 —0.0938
13 0. 0472 3 0.1385 7 0. 0361 6 0.0643
10 —0.1139 11 —0.2252 12 —0.1157 9 ~0.1153
11 —0.1164 9 0.0828 14 —0. 0550 10 —0. 0846
9 —-0.0193 10 —0. 0486 13 —0. 0635 11 —0. 0506
2 0.1154 8 0.1237 10 0.1411 16 0.0918
3 0. 0955 | 7 —0.0573 11 0.0440 15 0.0067
1 —0.0031 L6 0.0400 9 —0.0388 2 —~0.1115
16 0.0549 l16 0.0824 4 —0.0209 1 0.0156
15 0.0245 ‘ 15 0.0001 5 0. 0201 3 0.0194
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Table 5. The constants used for the calculation of T.H.V

z Y; Ci M; M2 01 Ciz

1 Stiffness —0.0004 0.0066 4.6089 22,422 1. 0860 11.1468

2 Crispness 1.1368 —0.5395 4.748) 24,8412 1.5156 14,9493

3 Fulness and sftaess 0. 5309 —0.3741 4,9217 25,2704 1. 0230 10. 1442

4 Anti-drape stiffiness 0.3316 —0. 4977 5.3929 30.7671 1.2975 14.1273
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HESC DATA CHART-101 S  MEN'S SUMMER SUIT
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Fig. 1. The mean values of mechanical quantities and hand values of each group plotted
on HESC chari 101-S @ :100% Wool O : W 50/P50
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HESC DATA CHART-101S  MENS SUMMER SuIT
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Table 8. The mean values of mechanical properties and hand values with various blend ratios

Blend ratiof
Mechanical properties !

|

100% Wool W 50/P 50 Wac/Peo | W35/P65
MMD } 0. 026333333 0. 035624137 0.037286 0. 032592307
SMD | 4.891666667 6.173965517 6. 8814473 5. 834102564
MIU ' 0.148225666 0.174595 | 0.1€981842 0. 166835897
RC | 61484 50. 88206 | 48.25026332 51. 0158409
LC | 0.320353333 0.294120 | 0.295755263 0. 289433333
we . 0.14153333 0.14571 0. 126342105 0. 135102564
B b 0.05630666 0. 0590068 ' 0.057986842 0. 061284615
2 HB ©0.016013 0.02725 0. 025252631 0. 033964102
2 HG ' 0645 10422413 | 0.77¢973684 0.975641025
2 HG, | 1.817666667 2.797413 | 2.630473684 2. 717820513
G 0.79513333 0.835344 | 0.752631578 0. 804505128
RT | 70.7586664 64.64103 | 65.98447384 65. £9358944
LT . 0.63259333 0.64582 i 0.614589473 0. €9494871
WT L7782 7.648275  6.833026316 6.507435897
w | 18.72533347 18.93172 © 18.24657889 18.21871774
T . 0.538 0.58172 . 0.530263157 0. 554102564
Em 4.943866667 4.74355 | 4.434473684 4.177271795
Stiffness 3. 668553333 3.784 3. 877605263 3.792461538
Crispness o 3.1166 3.66693104 3.€92789474 3. 146358974
Fullnessand sofiness ' 5.56586667 5.0€92413 5. 331868427 5.367346153
Anti-drape stiffness | 4.45493333 4.7599310 4. 8525 4.998692308
T.H.V. 2.753 | 2.994955 3.04263158 | 2.€27384615
* P : Polyester
W : Wool
polyester H#f7F 5 o} 2 2% Az A &l kel Eeiz=sg & A4 B BY i
A} %91 AR hang tho] B btk
- e 2HB/W & ML) S5 F0) 2ol 2ol
7. RUbOl mE REGARMS B N BRED T e el s
Table 76 £ARiE47RIBFS] TERE 2 S/ ghdl BHERSH Bl et @Jf’ﬁﬂ & o liveliness o] [f{fRel= 3t
= MBS 4E ot 2. 24 Tabled] f#3}= DOl"eSter e} gl EF4

B/W &= HUzfde] ¥t w349 a4 w2t 0

E Bt RiESESta liveliness 7} Agsheb.

Table 7. Mechanical properties related with the deformation behavior of woven fabrics

mechanical properties 100 %5 Wool W 50/P 50 { w 40/P 60 [ W 35/ i
B/W ; 0. 003006 i 0.003116 ‘ 0.003177 ! 0.003201
2 HB/W 1 0. 0008551 1 0.0014393 0.0013839 | 0.0018643
2 HB/B | 0.2844 | 0.4818 0.4355 |. 0.5542
2 HG/G | 0.81121 i 1.2477 1.03233 ; 1.21272
MMD/SMD : 0.005382 0.005932 0.005418 i 0. 005586
WC/W ! 0.007557 0. 007696 0. 006924 i 0.007416
Y B/W 1 0.1443 | 0.1461 0. 1470 | 0.1498
+ 2 HB/W 0.02924 0. 03704 0. 03720 ! 0.04318
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Table 8. Effect of fabric weight on the mean values of mechanical propeities and hand value
weight

w 15~16 16~17 17~18 18~19 19~20 20~21

properties
MMD 0. 0251 0. 02546 0.02374 0.04176 0.6519 0. 0594
SMD 5.170625 5. 465 5. 6285 6.425 7.470457 8.378125
MIU 0. 155957 0.16032 0.16108 0.16848 0.1£92 0.198775
RC 49. 783749 51.015997 47,596 50.815 50. 20142 45.97
LC 0.275€87 0.28292 0.2933 0.30718 0.2939571 0.301525
wC 0.126125 0.1368 0.128 0.13416 0.1288 0.124
B 0. 0529 00.5264 0.05388 0. 06355 0. 0661714 0.07425
2 HB 0. 022925 0. 03062 0.02176 0.03188 0. 0285 0.03345
2HG 0. 909357 0.89 0.825 0.87 0.7142 0. 85625
2 HG; 2.771875 2.39 3.02 2.4625 2.414285 2.95
G 0.765€25 0.765 0. 885 0.75 0.7 0. 80625
RT 66.4974 67.843998 65. 844 66. 056667 66.0071 64.87
LT 0. 649075 0. 62402 0.63612 0.63115 0.5838 0.5968
wT 7.241 6.998 7.352 66.183 5. 81714285 5.5275
T 0.50125 0.536 0.546 0.563 0.64 0.775
Stiffness 3. 46075 3.3544 3.9128 4,2373 4.386€3 4.801
Crispness 3.0965 3.1884 3.6418 3.977666 4.1328 4.3935
Fullness 4.88075 5.3202 5.207 5.2886 5.2904 5.461
Anti-drape 4.46862 4.632 4.8168 5. 467166 5.7846 5.942
THYV 2.67575 2.6964 2.9882 3.07983 3.07€5 3.397

|
-
|
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