Polymer(Korea). Published by the Polymer Society of Korea
Vol. 14, No. 1, 1990

4 Ao A0 PE M72| 240 O|X|= 7+E8 W I
I. A2 E, AM2E 3 PEQ| EX}2t

2 H 2.0 3 -y 7
Aot S AT DE A TH B AT
(1939 94 19¢ H+)

The Effect of Processing Parameters on the Mechanical Properties
of High Performance PE Fiber in Gel Spinning Process
[I. Spinning Temperature, Drawing Temperature, and Mol. Wt. of PE

Chul Rim Choe, Kwang Hee Lee, and Kyeong Hyeon Kim
Polymer Composites Laboratory, Korea Intitute of Science and Technolgoy, P.O. Box 131,
Cheongryang, Seoul 130-650, Korea
(Received September 19, 1989)

g e o

Xerogel 442 MZ3IL Q8 oAl 2A4 AT WAl EY H

M= opatexo] uel PE 4 f9 &4do] 27 WA gden, AdxE 12OCE ﬁéé
A 519S w) Xerogel H-4F HHE ANAZ F ANk AL =7 135 ] Beel=
el QA4 Gy go] Ao Aok Addgle]l Ailvlel wet AHHow F7s
7] MR ANLEE 12002 S o BEAo) 71 48 AFE A2 £ UG E
3 deo QAT BASL A8 PEY ERbgo] AAFE RS Fibs]o] Hizex
Million 340M & A3t S 7 o= ¢ B4 E 3.2GPa, 94 & 105GPa, 2 7¢] 30pm= =

PE 4#8 Ax=% F UAh

Abstract : The effect of processing parameters such as spinning temperature, drawing tempe-
rature and mol. wt, of PE was investigated in semi-continuous gel spinning device. Ultra-high
mol. wt. PE solution in paraffin oil with the concentration of 5 wt % was spun through conical
die and then Xerogel fibers were obtained by extraction of paraffin oil in n-hexane and drying
in vacuum oven, These as-spun Xerogel fibers were drawn in hot oven at various temperatures,
It was observed that the spinning temperature did not significantly affect the properties of
PE fibers in the temperature range between 180C and 2307C., The drawability of Xerogel fiber
was dependent on the drawing temperature and maximum draw ratio was observed at the
drawing temperature of 120°C. In the case of drawing temperature below 1357, tensile strength
and Young’s modulus were lineary increased with draw ratio without dependency of drawing
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temperature, So we could obtain the fiber with the maximized physical properties at the dra-

wing temperature of 120C, at which the highest maximum draw ratio of Xerogel fiber was

observed. And tensile strength and Young’s modulus increased with increasing the molecular
weight of PE, With Hizex Million 340M, we could obtain high performance PE fiber with
tensile strength of 3.2 GPa, Young's modulus of 105 GPa, and diameter of 30 ¢m.
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Fig. 1. Schematic diagram of gel spinning,

Table 1. The Properties of PE Used in This Experiment

PE Mol. Wt. Tm Density Source Reference
(c) (g/cm®)
Hizex Million 240M 2,000,000 136 0.935 Mitsui 8
Hizex Million 340M 3,000,000 136 0.930 Mitsui 8
Hostalen GUR 1,500,000 135 0.940 Hoechst 2

E2(H Al147 A1z 19909 2
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Spinning Diameter Tensile

Temperature h.d.max (zm) Strength
(tc) (GPa)
180 25 119 1.61
200 27 105 1.72
220 29 103 1.67
230 26 100 1.80
250 28 96 1.45
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Fig. 2. Maximum draw ratio in hot drawing as a

function of drawing temperature with the variation

of mol. wt, of PE (feeding speed of Xerogel fiber to

hot oven=0.5m / min.).
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Table 3. Maximum Draw Ratio with the Temper-
ature Gradient of Hot Oven(PE :Hizex Million 240
M, Spin-Draw Ratio=1, Feeding Speed of Xerogel
Fiber to Hot Oven=0,5m / min,)
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Fig. 3. Tensile strength vs. hot draw ratio with the
variation of drawing temperature (PE: Hizex Million
240M, spin-draw ratio=5).
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Fig. 4. Young's modulus vs, hot draw ratio with the
variation of drawing temperature (PE: Hizex Million
240M, spin-draw ratio=5),
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Table 4. The Diameters of Xerogel Fibers with
Spin-Draw Ratio(PE: Hizex Million 340M)

Spin-Draw Datio Diameter of Xerogel Fiber(sm)

1 360
5 168
13.5 107
21 88
30 68
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