Journal of the Korean Society of Dyers and Finishers
Vol. 14, No. 6, pp.31 ~37(2002. 12)

CHH5EER =C E T )

The Physical Properties and the Dyeability of Nylon Fibers Prepared by
High Speed Spinning at Different Godet Roller Draw Ratio

'Seok-Han Yoon, Tae-Kyung Kim, Yong-Jin Lim”, and Young-A Son™

Korea Dyeing Technology Center, Taegu, Korea
'Department of Dyeing and Finishing, College of Engineering,
Kyungpook National University, Taegu, Korea
" Department of Textile Engineering, Chungnam National University, Daejon, Korea
(Received November 25, 2002/Accepted December 11, 2002)

Abstract —The physical properties and the dyeability of the nylon 6 fibers prepared by high speed
spinning according to godet roller draw ratio form 1.1 to 1.6 were investigated. The strains of nylon 6
fibers were decreased against the increase of the godet roller draw ratio. The stresses of nylon 6 fibers
were increased with the increase of the godet roller draw ratio.
Birefringences, densities and crystallinities of the nylon 6 fibers were increased with the increase of
godet roller draw ratio.

In DSC diagrams, the ¥ form of crystal became dominant at higher godet roller draw ratio.

The dve uptakes of C. I. Acid Blue 113 on the fibers were decreased against the increase of godet
roller draw ratio.
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Table 1. The physical properties of nylon 6
fibers prepared by high speed spinning

Godet roller

draw ratio
Stress(g/d) 205 359 601 636 648 648
Strain(%) 482 405 335 284 228 235
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Fig. 1. Birefringences of nylon 6 fibers pre -
pared by high speed spinning according to godet
roller draw ratio.
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Fig. 2. crystallinities by weight fraction of nylon

6 fibers prepared by high speed spinning

according to godet roller draw ratio.
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Table 2. Birefringence, density and crystallinity
of nylon 6 fibers prepated by high speed
spinning according to godet roller draw ratio

Godet roller Birefringence Density Crystallinity

draw ratio.
(GR2/GR1) (x10™)  (g/em” (%)

11 39.1 1.1399 41.31
1.2 44.8 1.1426 43.21
1.3 476 1.1451 44.95
14 50.4 1.1474 46.55
15 51.4 1.1485 47.31
1.6 515 1.1509 48.97
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Fig. 3. DSC diagrams of nylon 6 fibers pre-
pared by high speed spinning according to godet
roller draw ratio.
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Table 3. Analysis of DSC scans of nylon 6
fibers prepared by high speed spinning according
to godet roller draw ratio

Godet roller  Heat of l\/i)e;itrllrég A'reg \
draw ratio  fusion (T, C) fraction(%)
(GR2/GR1) (AHu, J/g) g “ g “
11 708 2153 2206 79.04 209
1.2 722 2167 2206 8670 13.30
1.3 736 2188 2206 9917 0.83
14 744 2188 - 10000 0.00
1.5 752 2191 10000 0.00
1.6 752 2191 - 10000 0.00
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Fig. 4. Dye uptakes of C. I. Acid Blue 113 on
nylon 6 fibers prepared by high speed spinning
according to godet roller draw ratio.
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Fig. 5. Dyeing rates of C. I. Acid Blue 113 at

60C on nylon 6 fibers prepared by high speed

spinning according to godet roller draw ratio.
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Fig. 6. Equilibrium dye uptakes of C. I. Acid

Blue 113 on nylon 6 fibers prepared by high

speed spinning according to godet roller draw
ratio.
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Fig. 7. Adsorption isotherms of C. I Acid
Blue 113 at 60C on nylon 6 fibers prepared by

high speed spinning according to godet roller
draw ratio.
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Table 4. Saturation dye uptake or total dyeing
sites of nylon 6 fiber prepared by high speed
spinning according to godet roller draw ratio

Saturation dye uptake or Total
dyeing sites (mole/kg fiber)

Godet roller
draw ratio.

(GR2/GRD  gpC 80°C 100°C
11 00559  0.0489  0.0430
12 00545 00483  0.0426
13 00533 00472 00421
14 0.0518 00463  0.0416
15 00501 00451  0.0412
16 0.0482 00440  0.0409
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