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Abstract Recently fiber-reinforced thermoplastic composites have attracted great in-
terest from industry and study because they offer unique properties such as high strength,
modulus, impact resistance, corrosion resistance, and damping reduction which are dif-
ficult to obtain in single-component materials. The demand for plastics is steadily increas-
ing not only in household goods, packaging materials, but also in high-performance
engineering plastic and recycling. As a result, the technology of recycling plastic is also
attracting attention. In particular, many paper have studied recycling systems based on
recycled thermoplastics. In this paper, properties of Glass Fiber Reinforced Thermoplas-
tic(GFRTP) materials were evaluated using recycled PET for injection molding bicycle
frame. The effect on thermal and mechanical properties of recycled PET reinforced glass
chop fiber according to fiber cross section and fiber content ratio were studied. And it was
compared void volume and torque energy by glass fiber cross section, which is round
section and flat section. Mechanical characteristics of resulting in GF/rPET has been in-
creased by increasing fiber contents, than above a certain level did not longer increased.
And mechanical properties of flat glass fiber reinforced rPET with low void volume were
most excellent.

Keywords PET(recycled PET), thermoplastic composites, glass chopped fiber, com-
pounding, flat chopped fiber
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where,

X. : Degree of crystallinity

X, - Weight fraction of polymer

AH,, : Enthalpy of melting enthalpy

AH. . Enthalpy of cold crystallization en—
thalpy

Table 1. Cross section of glass fiber

Type section, size

Round type

D=7um, W=14pm

Flat type
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Figure 1. Manufacturing process for recycled PET composites.
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where,

V. : reinforced fiber volume
V, : void volume

Vi © matrix volume

m; . mass final

m; - mass initial

P, - matrix density

p, : reinforced fiber density
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Figure 2. DSC curve (a) heating curve, (b) cooling curve of recycled GF/PET composites according to GF cross

section,
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Table 2. The Crystallinity of recycled GF/PET ac—
cording to GF cross section

Samlpe Crystallinity(%)
rPET 59.92
rPET/Round type GF 30wt% 60.27
rPET/Flat type GF 30wt% 68.36
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Figure 3. Torque rheometer test results of recycled
GF/PET composites according to GF cross section.

Table 3. The void volume of recycled GF/PET com—
posites according to GF cross section and contents

Fiber
Type contents 15wt(%)  30wt(%) 45 wt(%)

Round type 2.02 2.42 4.02
Flat type 1.98 2.21 3.86
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Figure 4. Tensile strength of recycled GF/PET com—
posites according to GF cross section and contents.
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Figure 5. Flexural strength of recycled GF/PET com—
posites according to GF cross section and contents.
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Table 4. The work of rupture of recycled GF/PET com—
posites according to GF cross section and contents

Fiber
Type contents 15wt(%)  30wt(%) 45 wt(%)

Round type 427.8 588.2 667.5
Flat type 604.2 902.5 944 .3
A e
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Figure 6. Flexural modulus of recycled GF/PET com—
posites according to GF cross section and contents.
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Figure 7. Impact strength of recycled GF/PET com—
posites according to GF cross section and contents.
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