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T ORREGE EX, B RIS EE RN RAN X606 (H*

E¢*?(GPs) E,(GPa)
B i fE X a b
LHE A LW HME
8 36.5 35.9 7.0 7.9 0.730 0.282 0.043
20 33.8 36.2 12.4 12.1 0.758 0.261 0.073
30 36.5 36.4 13.4 14.1 0.767 0.256 0.090
44 33.8 36.6 17.8 17.5 0.778 0.253 0.123
55 37.8 36.5 23.2 23.5 0.783 0.276 0.214
69 37.8 36.8 26.1 26.2 0.792 0.282 0.262
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ZIal.
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STRUCTURE AND MECHANICAL PROPERTY STUDIES
ON THE SUPERDRAWN FILMS OF ULTRAHIGH
MOLECULAR WEIGHT POLYPROPYLEN

II. THE EFFECT OF MORPHOLOGICAL CHANGE ON THE
MECHANICAL PROPERTIES

WU Gang, JIANG Jiaodong
(Polymer Deparsment, Beijing Institute of Chemical Fiber Technology, Beijing, Post code: 100029)

ABSTRACT

The mechanical properties of ultrahigh molecular weight polypropylene films
with various draw ratios have been studied by WAXD and dynamic mechanical
measurements. The “apparent” crystalline modulus ( Ef??) evaluated by the X-ray di-
ffraction method are about 34—38 GPa for the various samples. The Young’s mod-
ulus of the samples is found to become larger gradually and to correlate with the
increase in the noncrystalline orientation. For the sample with draw ratio of 69,
the Young’s modulus at room temperature is about 27 GPa, which corresponds to
about three fourths of the apparent crystalline modulus, and the temperature depe-
ndence of the modulus is very small in the temperature region of —150 to 160°C
These results indicate that the mechanical property and the thermal stability of su-
perdrawn films are remarkably improved. Based on the parallel-series mechanical
model, the fully straight crystalline fraction and the “true” crystalline modulus
EI are evaluated and the estimated E.* is about 47 GPa.

Key words Superdrawn polypropylene films, Mechanical property,Morphology,
Parallel-series model, Crystalline modulus





