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Abstract

The experiment was conducted on five different kinds of fabrics dyed with loess. The sewability of
fabrics dyed with loess by measuring the maximum needle piercing forces(MPF) through fabrics has
been studied. MPF measurement using tensile tester was done 60 times for each fabrics at fixed low
speed of 300mm/min,

The nature of the loess on the dyed fabrics was physically jammed between the fibers or adhered to
the surface of fibers in the form of the fine particles, so that the MPF through fabrics increases
extremely in proportion to the increase of loess uptake, and the plying number of fabrics dyed with loess.
This results indicate that the MPF through fabrics is affected by mean value of the coefficient of friction
on the surface of fabric(MIU) and cloth cover factor(Kc) in this experiment,

Fabric was finished with softner to decrease the MPF during sewing operation, The MPF through
softner finished fabric was decreased remarkably.
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Table 1, Characteristics of fabrics,

Fabric No. Material Weave (WEI?I? ;lirgf?)l?stqn Tl?lr%kg(;ss \(Ag/?:g?)t Yam( g;x)mber
F1 Cotton Plain 72X 62 1.24 252 5%6
F2 Cotton Plain 110X 80 1.09 196 10%13
F3 Cotton Plain 116 96 0.99 200 11x14
F4 Cotton Plain 152X 136 0.48 103 30%36
F5 Wool Plain 142136 0.47 106 (52 68)Nm
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Needle : Chrome coated double bulged needle

(Orange, DBx1 #14)
Press weight : 3Kg
Needle hole size on the throat plate : 2mm
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Fig. 1. Relation between the K/S and the dyeing time
of fabrics
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Table 2, Results of dyed fabrics with loess,

Fabric No. L a* b AE* K/S [‘)Nvf,‘g(‘g/g‘c)re‘(";f)
Fl1 8542 0.29 384 —— 0.486 S
F1-1 76,69 821 2443 23720 2.043 7.94 (3.16)
F1-2 7110 1139 2826 30403 3343 11.06 (4.38)
F1—3 71.23 12.23 30.25 32.265 3.718 16,91 (6.71)
Fi1—4 66.68 14,98 32.83 37512 5.087 21,55 {8.55)
F2 8193 047 553 f—_— 0.660 J—
F2-1 7515 6.02 2079 17.5% 1901 915 (4.66)
F2—2 70.10 10.8 27.70 27164 3.470 11.76 {6.00)
F2—-3 68,10 124 2957 30.184 4.208 13.53 (6.90)
F2—1 6719 1316 3096 31741 1552 1673 (8.53)
F3 8371 021 1.89 S 0475 —
F3—1 76.81 5.56 19.53 19.685 1.652 782 (3.91)
F3—2 7141 1032 2728 29.975 3127 1061 (5.30)
F3—3 7020 1154 222 32532 3739 1391 (695)
Fa—4 68.09 12.72 3053 31,941 4.400 1810 (9.05)
F4 8241 030 022 — 0175 —
F4—1 7897 1.08 1050 11.116 0.761 1.64 (1.59)
Fa—2 7661 336 1668 18.016 1284 319 (3.09)
F4—3 7388 6.64 22.10 24,663 2,003 6.33 (6,14)
F4—4 7243 7.98 2413 27.376 2,424 8.10 (7.86)
F5 75.08 18 525 — 1130 —
F5—1 70,03 137 14.64 10.991 2178 1.12 {1.05)
F5—-2 68.98 2.48 17.03 13.790 2.535 2.20 (2.07)
F5—-3 67.56 7.71 2491 22,893 3.658 301 (2.83)
F5—4 66.45 9.35 26.97 L 25677 4,172 387 (3.65)
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Table 3. Maximum needle piercing force through various fabric 2 layers dyed with loess,

N Iﬁ -~ .
e tah MIU K. o et MIU Ke
F1 384 0.214 21.48 F4 321 0.199 1959
F1—1 788 0.203 Fi-1 694 0217
Fl-2 | 1513 0.237 Fi-2 1030 0.245
Fi1-—3 | 1782 0290 | Fi-3 1063 0339
F1—4 1912 0318 Fi—4 1165 0.417
F2 613 0.246 2159 F5 80 0219 13.90
F2—1 1274 0221 | F5—1 135 0.211
F2-2 1715 0.294 F5—2 152 0.209
F2—3 1875 0.335 F5—3 173 0213
F2—4 1997 0.374 F5—4 195 0.214
F3 742 0.261 22.30
F3—1 1451 0.247
F3—2 1733 0313
F3—3 1854 0.412
F3—4 2192 0.426

MPF : Maximum needle piercing force.

MU : Mean value of the coefficient of friction by KES—FB4,

Kc : Cloth cover factor.
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Fig. 3. Maximum needle piercing force through fabric
2plies of each(Fn, —1, —2, —3, —4) fabric,
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Fig. 4. Maximum needle piercing force through fabric
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(3)
Fig. 6, SEM photographs( x600) of fabric samples dyed with loess,
(1) F3—1, (2) F3—4, (3) F5—1. (4) F5—4
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