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The dried gel film of ultrahigh-molecular-weight polyethylene could

be drawn to 370 times its original length at 135°C. The single-crystal
“mat or dried gel film of ultrahigh-molecular-weight polyethylene (UHMW

PE) developed a single-crystal-like orientation in spite of uniaxial

stretching.>This is unique for prefefentia]]y oriented UHMW PE systems.

To elucidate the origin of the single-crystal-like orientation,
the precursors with different aspect ratio were prepared and drawn
uniaxially. The degree of double orientation was measured by infrared
spectroscoby.

The origin of single-crystal-like orientation seems to reside in
the necking region. The stacked lamellar structure is transformed into
fibrillar structure in a two-dimensional fashion. This condition is
easily provided when the UHMW PE single-crystal mat or dried gel film

“is drawn uniaxially.

The draw ratio of 40 and aspect ratio of 40 are the optimum conditions

to obtain a doubly oriented structure from a UHMH PE single-crystal mat

or gel film at 135%. c
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Fig.1l. Schematic diagram of a single-crystai-like orientation
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WAXS intensity profile of (a) the dried gel film and (b) the highly drawn fi]m'
(x400) of UHMW PE along the equator of x-ray photograph (through view).

5@

100

(%)

3
g
L 1 1 1 1 1 1 1 1
3000 2000 1600 : 1200 800
: WAVE NUMBER {en™l)
Fig.3. Infra-red spectrum of UHMW PE gel film.
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Fig.4. Infra-red sﬁectrum of a highly drawn gel film {DR=370).



