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Analysis of Process Factors and Impact Resistance of sr-PET Composites

Kyo-Moon Lee*, Se-Yoon Kim**, Kang-Min Kim*, Yun-Hae Kim*'

ABSTRACT: Self-reinforced polyethylene terephthalate (sr-PET) composites are innovative materials with lightweight
properties and recyclability, making them highly regarded as sustainable, high-impact performance materials in the
automotive and aerospace industries. This study evaluated the tensile and flexural strengths of sr-PET based on the
type of Matrix-PET and examined the effects of cooling conditions on PET using a Differential Scanning Calorimeter
(DSC). Additionally, the impact resistance of sr-PET(A), which demonstrated superior strength characteristics, was
investigated through drop-weight impact tests. As a result, sr-PET(A) exhibited higher tensile strength (165 MPa) and
flexural strength (102 MPa) compared to sr-PET(B) and Virgin-PET, demonstrating superior mechanical performance.
Slower cooling rates increased the degree of crystallization (18.8%), which was identified as a critical factor in the
molding process. Under impact conditions, elastic deformation dominated at 10]-20], whereas interlaminar
delamination and fiber breakage occurred above 30J, with plastic deformation becoming the main energy absorption
mechanism. Through this study, the influence of Matrix-PET, cooling conditions, and the superior impact resistance of

sr-PET composites were validated, contributing to the potential of sr-PET as an environmentally friendly material for
diverse applications.
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Fig. 1. (a) Tensile and flexural behaviors of sr-PET composites
and (b) tensile failure mode by matrix-PET types
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Fig. 2. Evaluation of crystallization and melting temperature
variation under cooling rates (10, 20, 40, 80°C/min)
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