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Abstract

This paper described the changes of mechanical KES values after fusing 4 different (in
weave & density) wool face fabrics with 3 different (in weave & extensibility) fusible
interlinings.

The fusing condition was 150°C, 4kg. f/cm’

The results of the study were as follows:

(1) After fusing, KES mechanical value of B, 2HB, G, 2HG5, WC increased, where as LT,
WT werent't changed so much and EM, RT decreased.

It means after fusing extensibilty and recovery property were decreased and volume and
stiffness were increased.

(2) Within the limits of this investigation, tensile property seemed to be more influenced by
the characteristics of face fabrics, and bending property did by the effect of adhesive
penetration and shear and compression property did by complex of the characteristics of face

fabrics and interlinings and the effect of adhesive penetration.
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Table 1. Characteristics of wool fabrics.
N terial(%) yarn no. (Nm) wt. fabric count thickness weave
0 materializo watp weft (g/m? (ends X picks/in?) (mm)
F1 “;ggl 2/48 2/48 16.7133 53% 48 0.4549 plain
wool i
F2 100 2/66 2/66 18.7200 95X 61 0.5379 twill(1/2)
F3 “;ggl 2/72 2/72 18.8867 96X 73 0.5770 crepe
wool satin
F4 100 2/72 2/72 21.4667 115x77 0.5387 (5 harness)
Tabie 2. Characteristics of interlinings.
) fabric count dhesi no. of adhesive 1 thick
NO. |material(%) weave (ends X picks/in?) a esx}r € adhesive dot wt Wt', rekness
material . (g/m?) {mm)
(yarn no : Ne) per in (g/m?)
cotton 44)(29 ‘
11 lai Polyamid | 7. :
100 plain (2/40, 2/30) olyamide 17 ‘ 11 7.8517 0.7674
cotton 46% 39
12 brok in P i
100 rokentwi (2/40, 2/40) olyamide 17 11 7.73911 0.7438
cotton 44X 39 ' :
I lai i
3 100 plain (2/30, 2/30) Polyamide 17 11 7.8612 0.7651
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Table 3. KES values of fabrics & interlinings.

Fabrics Interlinings
F1 F2 F3 F4 Il 12 I3
TENSILE
EM-1 ,. 3.8710 5.6432 4.0343 4.5488 7.2602 6.1005 2.5725
EM-2 7.0723 4.4345 | 6.8118 6.1822 6.8437 10.5922 10.3553
EM 5.4717 5.0388 6.4231 5.3655 7.0519 8.3463 6.4639
LT-1 0.5977 0.6087 0.6955 0.6576 0.5140 0.5213 0.6358
LT-2 0.5527 0.6465 0.5993 0.5616 0.5714 0.4909 0.5068
LT 0.5752 0.6276 0.6474 0.6096 0.5427 0.5061 0.5713
WT-1 5.7493 8.5087 6.9580 7.4643 9.3296 7.8930 4.0268
WT-2 9.7673 7.1377 13.1973 8.6403 9.7679 12.9967 13.1107
wT 7.7583 7.8482 10.0777 8.0523 9.5487 10.4449 8.5687
RT-1 72.4572 74.2340 72.5397 74.1758 37.2900 35.3402 53.6203
RT-2 75.7525 76 6668 56.0913 71.0490 38.7519 309016 37.0883
RT 74.1048 L 75.4504 69.3155 72.6124 38.0210 Jj3.1209 45.6543
BENDING T T
B-1 0.1002 0.1006 0.0885 0.1041 0.0294 0.0285 0.0373
B-2 0.0772 0.0726 0.0598 0.0699 0.0145 0.0146 0.0174
B 0.0887 0.0866 0.0742 0.0870 0.0219 0.0215 0.0274
2HB-1 0.0265 0.0262 0.0279 0.0323 0.0190 0.0216 0.0292
2HB-2 0.0183 0.0212 0.0169 0.0213 0.0114 0-0105 0.0110
2HB 0.0224 0.0237 0.0224 0.0268 0.0152 0.0161 0.0201
SURFACE
MIU 0.1537 0.1814 0.1409 0.1566 0.1826 0.1993 0.1803
MMD 0.0216 0.0131 0.0138 0.0133 0.0381 0.0371 0.0481
SMD 4.4913 3.7167 5.4186 2.3977 17.7768 18.0667 17.1663
SHEAR
G-1 0.5602 0.5308 0.4500 0.4802 0.2295 0.2377 0.2964
G-2 0.4965 0.4369 0.4385 0.4328 0.2213 0.2483 0.3152
G 0.5284 0.4839 0.4443 0.4565 0.2254 0.2430 0.3058
2HG-1 0.4165 0.4737 0.4443 0.5014 0.4051 0.4312 0.4900
2HG-2 0.3887 0.2940 | 0.4385 0.3904 0.3332 0.5210 0.5864
2HG 0.4026 0.3838 0.4565 0.4459 0.3691 0.4761 0.5382
2HG5-1 1.1776 1.1531 0.9653 1.0894 0.6664 0.6909 0.8248
2HGS5-2 1.0911 0.8820 0.9816 0.9326 0.5945 0.7742 0.9718
ZHGS 1.1344 1.0176 0.9735 1.0110 0.6305 0.7326 0.8983
COMP
LC 0.3314 0.3601 0.3202 0.3310 0.2962 0.2754 0.2957
wcC 0.885 0.0987 0.1225 0.0934 0.2529 0.2190 0.1503
RC .| 56.0252 54.9737 59.0426 56.6342 45.3637 51.1093 49.9033
T 0.4549 0.5379 0.5770 0.5387 0.7674 0.7438 0.6291
w 16.7133 18.7200 18.8867 21.4667 7.4517 7.7391 7.6612
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Table 4. KES values of composite material after fusing

F1 F 2 F3 F 4
nol B n | 2 B n oo on n | o | B

TENSILE |
EM-1 | 3.6007| 3.1605| 1.9927 | 5.3573| 5.0225| 2.6950 | 3.7077 3.65051 2.6542 | 427931 4.0752| 2.7930
EM-2 | 6.0197| 5.7412| 5.9453 | 4.6468 4.3937{4.42632 7.6848| 7.6440| 7.1867 | 6.0107| 5.7493 5.4553
EM 4.8402| 4.4508| 3.9690 | 5.0021| 4.7081 3.5607 | 5.6963 | 5.6473' 4.9204 | 5.1450 | 4.9123| 4.1242
LT-1 0.6129| 0.6263| 0.5959 | 0.6225| 0.6350 | 0.6009 | 0.7371| 0.7103 0.6492 | 0.6982 | 0.6883| 0.6204
LT-2 0.6419| 0.6660| 0.6832 | 0.6752| 0.6654| 0.7061 | 0.6425 0.6851: 0.7056 | 0.6224| 0.6379| 0.6623
LT 0.6274| 0.6462 06400 | 0.6488| 0.6552| 0.6535 | 0.6898| 0.6977! 0.6774 | 0.6603| 0.6631| 0.6414
WT-1 | 5.3708| 5.4217| 3.6152 | 8.3301| 7.9635. 4.0381 | 6.8320| 6.4636 4.3038 | 7.4539| 7.0108| 4.2835
WT-2 | 9.9282| 9.548010.1362 | 7.8327| 7.3218. 7.8060 | 12,2074 |13.0909 12.6594 | 9.3194| 9.0150 9.0197
WT 7.4995| 7.4848 | 6.8757 | 8.0814| 7.6427) 5.9220 | 9.5647| 9.7772| 8.4816 | B8.3866| 8.0805| 6.6516
RT-1 | 68.2548|65.2613|50.8040 | 61.1755 |56.0008 |57.3636 | 63.6189 |63.7442 |55.6767 | 64.1887|62.6859 (55.8390
RT-2 | 64.3839|60.4713 |64.1892 | 69.1243 | 68.5173169.9891 | 51.7035|50.5858 |55.5197 | 63.043060.0754 51,9157

RT 66.3193 162.8663 |61.9966 | 65.1499 62,2590;63.6763 57.6612|57.1650 | 55.5982 | 63.6169 | 61.3807 | 58.8774
BENDING E

B-1 0.5074 | 0.6176 | 0.7850 0.5211 | 0.6248 | | 0.8149 0.5782 | 0.7355 | 0.8564 0.6926 | 0.8549 | 0.9461

B-2 0.3331 | 0.3144 | 0.3298 0.3879 | 0.3499 ‘ 0.4105 0.3608 | 0.4589 | 0.3639 0.3412 | 0.3255 | 0.3495

B 0.4202 | 0.4660 | 0.5574 0.4545 | 0.4873 | 0 6127 0.4643 | 0.5972 : 0.6102 0.5169 | 0.5903 | 0.6478

2HB-1 0.2709 | 0.3536 | 0.4130 0.2562 ] 0.3348 10,4009 | 0.2902 | 0.4052 ‘ 0.5100 0.3417 | 0.4488 | 0.5131
2HB-2 0.1659 | 0.1785 | 0.1529 0.2112 | 0.2136 } 0.1924 0.1706 | 0.2454 i 0.1705 0.1655 | 0.1756 | 0.1686 -
2HB 0.2184 | 0.2660 | 0.2830 0.2337 | 0.2742 | 0.2967 0.2304 | 0. 3253 0 3403 0.2536 | 0.3122 | 0.3409

SURFACE ! ] ‘
MHU 0.1619 | 0.1533 | 0.1517 | 0.1902 | 0.1884 - 0.1878
MMD 0.0431 | 0.0404 | 0.0409 | 0.0133 | 0.0127

i T
I | ;
' | '
| 0.1475 } 0.1558 | 0.1477 | 0.1599 ' 0.1655 | 0.1626
0.0132 | 0.0136 | 0.0163 | 0.0151 ‘ 0.0108 | 0.0116 | 0.0114
|

SMD | 6.9957 | 6.5870 | 6.8805 | 2.9119 | 2.0381 | 2.9097 | 4.3348 | 4.4624 | 4.4870 = 2,1400 | 2.1903  2.1327
SHEAR i E \ %

G-l | 14463 23859 | 2.5104 | 13667 18089 | 2.300 | 11752 | 17019 | 2.0719 | 13557 17411 | 2,053

G2 | 14382 | 2.0417 |2.3242 | 1.2707 | 1.7175 .2.0768 | 1.0658 | 1.5353 | 1.8750 | 1.2789 | 0.6415 | 1.9437

G 1.4422 | 2.2128 | 2.4173 | 1.3197 | 17632 '2.1899 | 11205 | 1.6186 | 1.9739 © 1.3173 | 1.6913 | 1.9845

2HG-1 1.7232 | 2.9612 | 2.8779- 1.6905‘2.4320i2.7587 | 1.5174 :2.2948 | 2.7767 % 1.72155‘2.4124 28077

2HG-2 1.7199 | 2.5937 | 2.7979 1.4488 | 2.1560 \ 2,5627 1.5125 | 2.3422 | 2.7326 1.6382 \ 2.2981 | 2.6672
2HG 1.7215 | 2.7775 | 2.8379 1.5696 | 2.2940 | 2.6607 1.5149 | 2.3185 | 2.7546 | 1.6799 ‘ 2.3553 | 2.7375

2HG5-1 | 3.8971 ! 5.7059 | 6.6411 | 3.6048 | 5.0797 | 6.1724 | 3.2389 | 5.0633 | 6.0237 | 3.7550 ‘ 5.3279 | 5.8326
2HG5-2 | 4.0670 | 5.9764 [ 6.2932 | 3.3859 | 4.8739 \ 5.6219 | 2.9874 | 4.7808 | 5.5746 | 3.5427 | 4.9882 | 5.5305
2HG5 | 39821 | 5.7059 6.4672 | 3.4953 | 40763 5.8972 | 3.1131 4.9221 | 5.7991 | 3.6489 | 5.1581 - 5.6816
comp ; : ‘ ]
LC | 0.3105] 0.3324| 0.3076 | 0.3016| 0.3231| 0.2749 | 0.3256| 0.3341; 0.3220 | 0.2988, 0.3563; 0.2886
WC | 0.211) 0.1991 0.1463 | 0.2345 0.2447, 0.13565 | 0.2445 0.2273| 0.1765 | 0.2063| 0.2073| 0.1536
RC | 54.8336|58.553260.0806 | 55.759350. 6926&58 0675 | 56.9235 57.3123 59.8579 | 58.2570 |55 4772 1 60.4911
T i 0.8895| 0.8537! 0.7764 | 1.0107| 1.0010, 08944 ‘ 1.0116 0.9644| 0.8936 0.99201 0.9408 | 0.9009
W | 24.1625 | 24.7675 | 24.4942 25.8067 26.4592226.3717 ‘ 25.8658 | 26.6650 126.4842 © 29.1042(29.7617:29.3508
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Fig. 1. Tensile propecty changes after fusing.
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Table 5. Cover factor of the fabrics & the interlinings.

F1 | F2 | F3 | F4 | 11 | 12 | I3

Cover factor [19.025.1(26.0(29.5|12.3(13.4|15.2
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(4) RT(%) (Resilience, &-8-%, ©ho] @ %)
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Bc (predicted) =ga.5s Bc(caleulation)

a=Bc/(Bet+B) —(2)
Be(cal) =Ir E;+1 E
Ir=1+ (hy/2—x)*hb
L=L+ (h/2+x) b
T
i face fabric h¢

s . effect of penetration of adhesive

Be, Br, B bending rigidity of composite
material & face fabric &
interlining

E;, E;: moduli

hy, by ; thickness of the face fabric and

interlining fabric
b : fabric width
Ir, I : moment of inertia of the face fabric side
and interlining fabric side of composite
I, I ; moment of inertia of the cross section
area
x . distance from the boundary to the neutral
axis of composite fabric
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29 T4 AadAs FAE e sz v
42 B 4 g AAzE 29 ool et 4
2|7} tensiong W= e el zbEe] AL (FE7e] &
235}A eElhd 3871 A1A]7F compressiong e
Aol 20 A9 (A7) BEFA e F¢) vet
FARAE o ax F9e) 488 AR B 2,
wgh o] 2EEA vEhd ¥Rl Ade] &
ZalA) vehd $EelA Az gake] o A,
o 8 Ax Rzle] BE3HA et ¥ A7t
o] 2a3o®, aems Haze F¢ AFlM 2R
o] ®-E317 vehd £EYUule] FTEAETY ATt F
o Was Ao QYrAHo

— 678 —



Vol. 19. No. 4, (1995)
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Face Fabric
Interlining

Fig. 3. Bending hysreresis cuve of a fused composite
fabric.
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Fig. 4. Bending property changes after fusing.
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Table 6. a5 values after fusing.

F 1 L Fz | F3 Fu

Cwarp | 3.9151 | 4.0085 | 4.8150 & 5.1880

11| weit | 3.6325 ‘ 4.4195 | 48560 | 4.0427
mean | 3.7738 “.2140 4. 8360 | 4 6154
watp | 4.7988 i 4.8397 | 51316 ‘ 64472

12 | weft | 3.4248 | 4.0126 | 6.6180 | 3.8521
mean | 4.1118 ‘ 4.4262 \ 58748 | 5.1497

| warp | 5.7090 | 5.9094 | 6.8076 | 6.6910

I3 l weft | 3.4863 | 4.5611 | 4.7137 | 4.0034
| mean L4_597_7 5.2353 | 5.7607 | 5.3472
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a; . effect of adhesive penetration on the shear

-~

stiffness
Gc, Gy, Gi: Shear rigidity of composite & face
fabric & interlining
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(3) 2HGS
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(2 2HG

A T without interlining B ! with interlining 1

C ! with interlining 2 D : with interlining 3
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Fig. 5. Shear property changes after fusing.
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Fig. 6. Changes of compression property after fusing
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