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[3 — p— — 0.382 0.519 34.5°
6 0.866 0.884 16.2° — — —_—
8 0.959 0.985 5.7° 0.352 0.551 33.2°
12 _— - — 0.315 0.592 31.5°
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STRUCTURE AND MECHANICAL PROPERTY STUDIES ON
THE SUPERDRAWN FILMS OF ULTRAHIGH
MOLECULAR WEIGHT POLYPROPYLENE

I. CHARACTERIZATION OF THE DRAWING/ORIENTATiON PROCESSING

WU Gang, JIANG Jiaodong, SUN Quansong
(Polymer Deparsmens, Beijing Instisuse of Chemical Fiber Techmology, Beijing, Poss code: 100029)

ABSTRACT

A superdrawn technique called crystal mal drawing has been, applied to obtain the oriented
isotactic polypropylene (i-PP) films. Crystal mat of ultrahigh molecular weight i-PP (M, = 4
X 10°%) obtained by crystallization from its dilute xylene solution, exhibits a dramatically high de-
formability compared to both the low molecular weight mat and the melt-crystallized forms.
such cryatsl mats are prepared to a series of samples with the various draw ratios and the highest
draw ratio can be achieved up to 69. An X-ray diffraction photograph shows that the c-axis of
the lamellar crystals in the original mat orient preferentially in the normal direction of the
mat plane, and such crystals had already been split and c-axis orientation had been turned to
parallel with the draw direction in the draw ratio range of (4. The crystalline orientation in-
creases rapidly and approaches perfect orientation at low draw ratio. The noncrystalline or-
ientation, however, increases much more slowly up to the highest draw ratio. For the samples
with the various draw ratios, the crystalline size Dy, and Doy decrease as the draw ratio is in-
creased, but the long period L found to becomelarger with the draw ratio raise up to the high
value. These results indicate that lamellar crystals are deformed through a chain folds unrave-
ling and then pa‘rtially recrganized into a fully straight crystalline structure.

Key words Ulirahigh molecular weight polypropylene, Crystal mat, Superdrawing,
Orientation, Characterization





