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Abstract

This study investigates the effects of the pre-strain level on mechanical properties of the solid-phase
formed thermoplastic composite. A uniaxial solid-phase forming was performed at the temperature of
125C and at the constant cross-head speed of 3mm/sec. The composite sheet was formed to various

pre-strain levels of 10%, 20%, and 30%.

Tension, flexural,

and impact tests were carried out to

characterize the material properties of a solid-phase formed part. Tensile and flexural strengths
decreased with increasing the pre-strain level, while impact strength increased. Various microstructures
of the formed part explained the above material behavior.
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Fig. 1 Equipment used for the solid-phase forming
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Fig. 2 Schematics of punch and die geometries for
the flexural test
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Fig. 3 Tensile strength of solid-phase formed
specimens at various pre-strain levels
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Fig. 4 Tensile modulus of solid-phase formed
specimens at various pre-strain levels
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Fig. 5 Flexural strength of solid-phase formed
specimens at various pre-strain levels
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Fig. 6 Flexural modulus of solid-phase formed
specimens at various pre-strain levels
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Fig. 7 Impact strength of solid-phase formed
specimens at various pre-strain levels
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Fig. 9 Compaction factor of solid-phase formed
specimens at various pre-strain levels
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