Co = Vol. 30, No. 3, 175-180 (2017)
mposites DOI http://dx.doi.org/10.7234/composres.2017.30.3.175
Research ISSN' 2288-2103(Print), ISSN 2288-2111(Online)

Comparison of Mechanical and Interfacial Properties of Carbon Fiber
Reinforced Recycled PET Composites with Thermoforming
Temperature and Time

Yeong-Min Baek*, Pyeong-Su Shin*, Jong-Hyun Kim*, Ha-Seung Park*, Dong-Jun Kwon*,
Joung-Man Park*'

ABSTRACT: Currently, since carbon fiber reinforced plastics (CFRPs) are lightweight and have excellent physical
properties, their demand has increased dramatically. Many works have studied the CFRPs based on recycled
thermoplastics. In this study, the applicability of recycled composite was evaluated using recycled polyethylene
terephthalate (PET). PET was collected from waste materials used in beverage bottles and processed to produce PET
films. Optimal thermoforming temperature and time were analyzed by comparing the mechanical properties with
forming temperature and time difference for producing PET films. CF mat and PET film were used to determine the
suitable parameters for the optimum thermoforming of CF/PET composites. The mechanical properties of each
thermoforming condition were verified by bending test. The degree of impregnation of the PET film into the CF mat
was evaluated by cross-sectional photographs, whereas the interfacial properties were evaluated by interlaminar shear
strength (ILSS). Ultimately, it was confirmed that the thermoforming condition for forming the CF/recycled PET
composites yielding the optimal mechanical and interfacial properties was at 270°C for 5 minutes.
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Table 1. Mechanical properties and crystallinity with each condi-
tion of recycled PET

Temperature | Hold Time ILSS Flexural strength

(°C) (min) (MPa) (MPa)
250 9.5(0.6)" 235(9)
260 10.2(0.7) 246(11)
270 ’ 11.6(0.5) 263(11)
280 9.2(0.7) 193(20)

1 1.25(0.05) 110(13)
o 3 8.8(0.8) 181(10)

5 11.3(0.3) 251(13)

10 7.65(1.3) 147(20)

UStandard deviation (SD)

14
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ILSS (MPa)
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Fig.7. ILSS test with each hold time of recycled CF/PET composites
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