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2 % FE 5wt%e xuExE Eeldddl (polyethylene(PE)) £48 Ateoz wWzia)A A
& TEL o8 WAElY HRE AR F gdA o] R Ed vRs gL naAs).
YEU 28 ZAAT) A4 22E FAH wel A" A A e Bd ¢ 2
BAHEL Z8IE Y Y ES 2. @3 AA 28 Ao Ho dAluz} dolx|
v ARl EAATY. did &5, d4 &= 3 dAl $3o] 27 1mm/min, 128°C ¥
20 MPal 7oA Hdj JAlnjQl 26.4u1e] Adlo] Fsgon ojuo] JMH A MHgel A 7
=, A% 948 9 Ad AL 27 2.63GPa, 43.3GPa 9 12.75% gt} A4 g tie &
Age] B&ol Z7HELE AAE A BA Age A AE 2 A gAS] F/1EE Ay
ot doiF tie ExHEQ H&L 0173224 PEQ dAlo) daiA gojd F UE tie £a} £89
Hdigke) o 26%° sHFstR et

ABSTRACT: Ultrahigh molecular weight polyethylene (PE) solution of concentration of
5 wt% was quenched to room temperature to form gel and spun to form fiber, and the ef-
fects of zone-drawing conditions on the tensile properties were investigated. Breaking stress
and tensile modulus of drawn gel-spun fiber increased and breaking strain decreased with de-
creasing heat band speed and with increasing drawing temperature. On the other hand, there
was a optimum drawing stress for the maximum draw ratio. Maximum draw ratio up to 26.4
was achieved at the heat band speed, drawing temperature, and drawing stress of 1 mm/min,
128 °C, and 20 MPa, respectively. Breaking stress, tensile modulus, and breaking strain of
gel-spun fiber drawn at these conditions were 2.63 GPa, 43.3 GPa, and 12.75%, respectively.
It was identified that breaking stress and tensile modulus increased with an increase in the
draw ratio and fraction of tie molecules. Fraction of tie molecules in this study was 0.1732.
This value was about 26% of maximum fraction of tie molecules obtained by the drawing of
PE.

Keywords: zone drawing condition, tensile properties, polyethylene gel fiber, gel spinning, tie mole-
cules.
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Figure 1. Schematic representation of zone drawing
apparatus.
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Figure 2. Schematic representation of gel spinning ap-
paratus.

Table 1. Zone Drawing Conditions of Gel-spun
UHMW PE Fiber

heat band speed te;rav::zﬁre drawing stress
(mm/min) pe (MPa)
(C)
1
5
dffect of heat 10
band speed 20 128 2
30
100
effect of 40
drawl 1 100 20
te wartlgre 114
mperatu 128
10
effect of 15
drawing stress ! 128 20
25
Aol F MY gke guR(Fig. 3)& B3AA oY

#e] @4dd (thermo couple) 9} 45 &% 2d¥
A2 AR 7R 258 2HE + A 8
o E dAF &5 2 A 9 3173l cross head
9] &=z Waue] Jd £EE AUt daly)
< vdA B Smm tFo 2 HE FAF OhE,
A4l F o] HE9] ol 27 oz AAsYL
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