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Effect of Laser Beam and Cooling Rate on the Superstructure of
Hot-embossing Polypropylene

Student : Lin-Wei Huang Advisor : Dr. Ren-Haw Chen

Department of Mechanical Engineering

National Chiao Tung University

Abstract

In the process of injection molding or.hot-embossing, the main
parameters of polymer are temperature, pressure and time, but which are
not enough for enhancing the material function. Recently, the research
shows the effects of the extra energy field made the substructure change.
Therefore, this study attempt to irradiate the hot-embossing of polymeric
materials with short-wavelength laser (A = 405nm), which explore the
impact of the material of superstructure production as the reference for
producing the functional material with special structure.

According to the experimental results, the hot-embossing interior will
be molded into the different three layers: the surface layer, the middle
layer and the core layer. The thickness proportion of each layer is about
1:1.7:7.7. Inthe process of the hot embossing, to lower the cooling
rate, the macromolecule made more time fold polymer molecular chain,
and then the spherulite would become bigger and greater. To irradiate
with laser, whose capability promote the spherulite into nucleation and

growth, the effects depend on the imposed and exposure time.
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