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Fig.1 WAXD patterns of the UHMW-PE fiber with the draw ratio
{a) as-spun, (b) %25, {c) x40
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Table ! Drawing ratio dependencies of lattice parameters and specific volume of UHMW-PE fibers

Draw ratio a-Axis{ nm) b-Axis(nm} c-Axis(nm) alb Specific volume{cem®/g)
As-spun 0.749 0.499 0.254 1.501 1.033
5 0.748 0.498 0.255 1.502 1.029
10 0.747 0.497 0.253 1.503 1.024
15 0.742 0. 497 0.253 1.493 1.022
20 0.740 0.495 0.254 1.495 1.018
25 0.739 0.495 0.253 1.493 1.016
30 0.737 0.494 0.253 1.492 1.014
35 0.734 0.492 0.254 1.492 1.013
40 0.732 0.491 0.254 1.491 1.011
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Fig.2 Meridional diffractograms recorded at varying Fig.3 Orentation function as a function of draw ratic
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Fig.4 POM patterns of UHMW-PE fiber with the draw ratio
(a). (b) x5, {c). (d) x40
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Fig.5 Schematic representation of difference of contraction strain between the two

sides of the fiber when wound up
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INVESTIGATION ON STRUCTURAL CHANGES OF GEL-DRAWN
ULTRA-HIGH MOLECULAR WEIGHT POLYETHYLENE FIBRES

XIAO Changfa, AN Shulin, JIA Guangxia, ZHANG Yufeng
( Department of Materials Science, Tianjin Institute of Textile Science and Technology, Tianjin  300160)

Abstract Fibres of ultra-high molecular weight polyethylene (UHMW-PE) were prepared
with the gel {ibre drawing method, in which the solvent and extraction solvent used were a
general kerosene and gasoline respectively. The structural changes in the fibres during
drawing process were examined by wide-angle X-ray diffraction( WAXD), polansing optical
microscopy ( POM ) and density gradient column. During drawing process, folded chain
structure transformed into extended-chain one in the fibre, the density of fibres increased, and
the dimensions of orthorhombic crystallite size trended towards a narrow distribution with
the increasing draw ratio simultaneously. The orthorhombic unit cell dimensions for the fibre
with a draw ratio of 40 were @ = 0.732nm, & = 0.491nm, and ¢ = 0.254nm. In the fibre
with a draw ratio of about 40, kink bands were observed. They are suggested to correspond to
the local crystalline slip due to the effect of winding tension, and the smaller the winding
roller diameter, the more clearly they can be observed. In present work, the effect due to the
existence of kink bands on the structure of orientation and crystallinity of fibre bulk was not
observed.

Key words  Ultra-high molecular weight polyethylene, Gel-drawn fibers, Structural changes,
Kink bands



