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Abstract —The physical properties and dyeability of the nylon 6 fibers prepared by high speed
spinning at take—up speed of 4,100 ~5600m/min were investigated. The strain decreased as the
take—up speed was raised from 4,100my/min to 4,400m/min, but further increase of take—up speed could
not decrease the strain. The stresses of the fibers spinned at various take—up speed did not make any
noticeable differences. Birefringences, densities and crystallinities of the fibers increased with the
take—up speed and then reached to a nearly maximum value at 5300m/min. In DSC diagrams, the ¥
form of crystal became dominant at higher take—up speed.

The dye uptakes of C. 1. Acid Blue 113 on the fibers decreased a little with the increase of take—up

speed.
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Table 1. Comparison of conventional spinning
with high speed spinning
Conventional ngh. Sgeed
Items Spinni Spinning
prning (FDY)
2 Step 1 Step
Steps (Spinning & |(Spinning +
Drawing) | Drawing)
Spinning Speed g5 3000 14300 5,600
(m/min)
Take-up Amount _ _
(Kg/Cheese) 20~25 50~120
Production Amount - High
Wastes - Low
Persons needed High Low
Energy Cost High Low
Packing and _ Relatively
Transportation Cost Low
Quality - Better

Table 2. Conditions of chips and spinning

Relative -
Viscosity ol
Chip  |Moisture Content 0.05%
Condition |Amino end group .
Content(-NHs) ol mugeiee
TiOz2 Content 0.295+0.015%
Spinning 010
Temperature e
Nozzle Surface o6 T
Temperature
Spinning amount |29.16 g/min end
. Blow Air Speed 0.50 m/sec
Spinning
Condition Godet Roller
Draw Ratio 1.15
(GR2/GR1)
Temperature of
Godet Roller 2 176 C
(GR2)
Winding Tension 0.8t1 g

4,100, 4,400, 4,700, 5,000, 5,300, 5600m/min 9]
=2 dHE UdE 6 deE(F)EA)E A
sl



212 H= 9l Alek

Sandoz/JH Nylosan Navy N-RBL(C. 1. Acid
Blue 113) & HWlE 2 Eoln| = F&3 & A&
il "4011%01151]—- Hrkekz W 9 A4
Aate] Algeton, g rx B 2 253
Ade 423 2o 2 9 A Fe 15 g
&2 ARkt

H

NaOs3$

O---Qr--QrO
@ @ SONe

Molecular Weight : 681.649 g/mole
Molar absorptivity : 34075.97 in 25% pyridine
aqueous solution

NI E A A7 E AFESle] 20T, 65%2] At
S BA7180A dgdE-S s, AgEH
o] A ABE 20cm, crosshead speeds= 20cm/

min do] RAEEEE 247 208 AN G F %

222 S=HEn) £F

S22 Ee 93AA :% o3kl S sksle
o, Aot A AEE °R she] mpol
S6nmel F& FIAAY FAEC] & WYl
APAre} FAo] =g 2PN F ABAE 3

AANA B 717} Aaot P 2 Feiunt

R A3, A
g

223
U7k 158490 A}Oéﬁ} g
n-heptane?] &Aoo @ o] Foix
AHEERe] 23TolA] At
e oy FARE AT (X)E
oy Pe  PT Py

X (%) b o=

BRIPAN) 1) =1

c A9 (a8 UE(1.23g/cm’)

p, s B[R9 W= (11lg/em”)

%}\é o ogxnﬂ 3

= 1o

224 A|RIFAlE2EA| (Differential  Scanning Cal
orimeter, DSC) 24

Perkin-Elmer DSC-75 ©]-&
G Smg £F, SLERE

50CRE 250 TR 9] L= glel)A]
225 AN
00lgel AEE 20<10 “Me C. L Acid Blve
113% AHg-3le] pH 508] 242V ES 9%
ol A SH] 50001 9] 2 CZ oo} 7\%% &
ezdoz dasdn

shaem, Mg A

20 C/mlmi Blod
Sgetsith

100°C, 60min
\2°C/min
2°C/min 60°C

40°C

22.6 ML

001ge] AlEZ 20x10 *Me] C. I Acid Blue
113% ARg3le] pH 509 AV ZANWIES 956
dhfiofl A &8] 5000:12] ZHe=Z 40T, 60T, 80
C, 100CANA 247 Ga&=E A8 .

TS ONE 4o
227 g3s=HM

00lgel ABE 005 02, 05 10, 20, 40x
10°Me] C. L Acid Blue 113 A}-88l] pH 50
o) ZAl/2IES 93 8ol SH] 50001
o] 2A08 60T, 80T, 100ColA 212zt B
=23 w7kx] faste] FAFRAE AU 4
2= FHIYAZES 60T AF 1007, 0T
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HNoZ G5ColA F=F3+%
FeE BFF=A (UV-Vis spec-
trophotometer UV-2100, Shimadzu) & AR&3}c]
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N=) a
GRFE AT S5y e s
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Table 39 A& A-&2 6
HAHEZAA FHE A E UeEESS] d=9)
AT, 3% E It H]‘/F\“r“%‘%
S VeERiITE Table 3904% &
ol "aES] #7190 deniere 7] =
70 denier, 24 filament & 7)|FC.2 A Z37)= 3
o, AFEET 7l wE i ESL oS
AEnR A depES] H7)e= 4,100Hv/min
o] AL 67.2den./246il.14 5600m/min®] 7
o] 50.2den./24ﬁl.i AR Jlsode & OW}.
ANz glold AlTE 4100m/mine] 7§l
51.8%°]H Heo| 4400m/ming WA 2.7%= &
A3 raglon) 11 o] 89 A& A= F A
o] & Yehlx] @u glom, Axi= A A
AHAEE FIH)A 9uigls Wele Holx e
= & & Ut 5% A} v|eFEHE w3 BE
AF G oA  HglE Holx] &3 it

Table 3. Physical properties of nylon 6 fibers
prepared by high speed spinning

Take-up Speed 110 100 L4700 5000 5300 5600
(m/min)

Denier/22 672 |27 1390 |58 |31 302
filaments

Stress(g/d) 507 1320 1300 507 |32 500
Strain(%) 518 |27 439 |42 |80 402
5% Strength -

g/ 2Alaments) |04 | 685 673 679|661 |56
Shrinkage in

boiling water(og) | 88 | 91 | 89 | 86 | 90 | 80
Oil Pick-up(®) 074 [080 (091 |09 0% |09
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Fig. 1. Birefringences of nylon 6 fibers prepared
by high speed spinning according to take-up
speed.



1.144

1.142 -

Density (g/cm®)

1.140 -

1.138
3600

. . . . .
4000 4400 4800 5200 5600 6000

Take-up speed (m/min)

Fig. 2. Densities of nylon 6 fibers prepared by
high speed spinning according to take-up speed.
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Fig. 3. Crystallinities by weight fraction of
nylon 6 fibers prepared by high speed spinning
according to take-up speed.

Table 4. Birefringence, density and crystallinity of
nylon 6 fibers prepared by high speed spinning

Take-up Birefringence | Density | Crystallinity
speed 3 5 .
. (x107) (g/cm’) (%)
(m/min)
4,100 411 1.1402 415
4,400 418 1.1408 419
4,700 424 1.1417 42,6
5,000 427 1.1418 42,6
5,300 43.0 1.1424 43.1
5,600 431 1.1424 43.1
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Fig. 5. Melting points of y form crystals of
nylon 6 fibers prepared by high speed spinning
according to take-up speed.
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Fig. 6. Heat of fusion of nylon 6 fibers pre-
pared by high speed spinning according to
take-up speed.
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Table 5. Analysis of DSC scans of nylon 6
fibers prepared by high speed spinning

Take-up | Heat of Me(l:nrmg I%))int . A?rea( w
Speed fusion m, L raction(%
(m/min) | (MHn, Jg) | ¢ % a y | a

form | form | form | form

4,100 69.4 2119 | 2201 | 464 | 536

4400 71.0 2135 | 2203 | 599 | 401

4700 71.0 2161 | 2203 | 760 | 240

5,000 714 2161 | 2203 | 802 | 198

5,300 712 2167 | 2203 | 863 | 137

5,600 716 2167 | 2203 | 884 | 116
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Fig. 12. Dyeing rates of C. I. Acid Blue 113 at

100°C on nylon 6 fibers prepared by high speed
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Fig. 14. Adsorption isotherms of C. I. Acid
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Fig. 15. Adsorption isotherms of C. I. Acid
Blue 113 at 80C on nylon 6 fibers prepared by
high speed spinning.
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Fig. 16. Adsorption isotherms of C. I. Acid Blue
113 at 100C on nylon 6 fibers prepared by high
speed spinning.
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Table 6. Saturation dye uptake or total dyeing
sites of nylon 6 fiber prepared by high speed
spinning

Take-up Saturation dye uptake
speed |or Total dyeing sites(mole/kg fiber)

(m/min) 60T 80T 100C
4,100 0.0569 0.0489 0.0428
4,400 0.0563 0.0477 0.0420
4,700 0.0549 0.0465 0.0415
5,000 0.0532 0.0454 0.0411
5,300 0.0516 0.0449 0.0410
5,600 0.0503 0.0443 0.0407
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