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Abstract

This project investigates a proprietary
pultruded process developed to manufacture
thermoplastic polystyrene (PS) prepregs and
its application for sandwich structure. To
study the synthesis variables of PS
prepolymer, and utilize this prepolymer as
matrices to manufacture thermoplastic
pultruded PS prepregs, controlling the
molecular weight, viscosity of prepolymer
and through the self-designed pultrusion
facility. The prepolymer were used directly
and polymerized in the pultrusion die. It
provides a new concept for in-sitL
pultrusion. To study the process feasibility
of utilizing PS as polymeric matrix to
fabricate pultruded glass fiber prepregs, and
to study the processing parameters by
mechanical properties of PS prepregs.
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Meanwhile, combining the TPS prepregs and
foam plate, plane plate or honeycombed
structure to manufacture the sandwich
structure.

Keywords: pultrusion, thermoplastic
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Table 1. PS oo

Properties Unit PS

Tensllestrength  MPa 19.2 450
Tensilemodulus Gpa 0.2 4.4
Flexural strength MPa 21.7 346.6 420
Flexural modulus GPa 2.0 21.6 400
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ImpaCt Strength Fig. 4. Tensile strength of pultruded glass fiber reinforced
PS prepregs versus pulling rate at variousdie
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Fig. 1. Viscosity versustime of synthesized styrene prepol ymer
at various temper atures.
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Fig. 5. Flexurd strength of pultruded glass fiber rei nf orced
PS prepredss veraus pulling rate at various die
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Fig. 2. DSC thermograms of styrene perpolymer by dynamic Fig. 6. Flexurd strength of sandwich columns versustime a
scanning & 10 /min. various compressi on molding temper atures.
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Fig. 3. Conversion various temperatures of styrene prepolymer Fig. 7. Flexural modulus of sandwich columns versus time at
at various scanning rates. various compression molding temperatures.
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