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Effect of Shearing on the Developing of the Morphology of
Polypropylene During Cooling

Student : Chen-De Wu Advisor : Dr. Ren-Haw Chen

Institute of Mechanical Engineering

National Chiao Tung University

Abstract

Today functional plastic products ate- widely used due to the progress of
polymer processing technology rand-raw materials of polymer. To enhance the
quality of plastic products, reducing the non-uniform shrinkage of the molding
material and controlling the physical-properties of the polymer are vital.

This study focused on the effects of shear rate on the morphology of
polypropylene. An experiment apparatus was designed for high-shear-rate test.
Experiments were performed at different temperature, shear rate, and holding
time. Polarized optical microscopy (POM), differential scanning calorimetry
(DSC), scanning electron microscopy (SEM) and other optical microscopes
were employed to analyze the samples. Experimental results showed that iPP
was a polymer of easy crystallizing. The number of spherulite nuclei increased
with temperature, holding time and shear rate; however, the size of spherulites
did not change obviously. The B type spherulite appeared when the shear rate
was 140s” and the temperature was 120°C, which caused another peak in the
DSC diagram. Different ways were employed to analyze the morphology of the
sample. Spherulites with the diameter of 30 1z m to 60 ¢ m were observed on the
sample cross-section.

(keywords: shear rate; polypropylene; morphology )
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