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Abstract In order to apply thermoplastic composites using PETG resin to various in-
dustrial fields such as bicycle frames and industrial parts, it is necessary to verify the im-
pact resistance, durability and mechanical properties of the manufactured composite

materials. To improve the mechanical properties, durability and impact resistance of PETG
resin, an amorphous resin, in this study, compound and injection molding process were
carried out using various additives such as TiOz, carbon black, polyolefin elastomer, and
PETG amorphous resin. The thermal and mechanical properties of the thermoplastic com-
posites, and the Charpy impact strength, The analysis was performed to evaluate the
characteristics according to the types of additives. DSC and DMA analyzes were performed
for thermal properties, and tensile strength, flexural strength, and tensile strength change
rate were measured using a universal testing machine to evaluate mechanical properties.
Charpy impact strength test was conducted to analyze the impact characteristics, and the
fracture section was analyzed after the impact strength test. In the case of POE material-
added thermoplastic composites, thermal and mechanical properties tend to decrease,
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but workability and impact resistance tend to be superior to those of PETG materials.
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Table 1. Basic material characteristic of PETG

Properties Unit Values Test method
Specific gravity - 1.27 ASTM D792
Mold shrinkage % 0.5 ASTM D955

Water absorption % 0.2 ASTM D570
Rockwell hardness R-Scale 110 ASTM D785

Table 2. Density, volume fraction, particle size of additive

Additive Density(g/cm?) Volume fraction(%) Particle size(nm)

TiO2 2.65 3.56 22~25

Carbon black 1.85 3.46 14~21

POE 1.27 3.32 20~24
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Figure 1. Constitutional formulation of PETG.
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Figure 2. The materials and the route used for manufacturing and processing of PETG composite.
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No. Conditions Unit Value
1 Light source - 6500W Xenon Arc.
2 Irradiance W/m? 0.51
3 Saltspray cycle - 102min Light only & 18min Light and spray
4 Exposure time 72
5 Black pannel temperature T 50
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Figure 3. Result of MFI measurements of PETG com—
posites on additives.
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Figure 4. DSC curves of PETG composites on addi—
tives.
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Figure 5. Storage modulus of PETG composites on
additives.
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Figure 6. Loss modulus of PETG composites on ad—
ditives.
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Table 4. Mechanical properties of PETG composites on additives

Properties PETG PETG/TiO: PETG/Carbon black PETG/POE
Tensile strength(MPa) 72.4(£3.4) 70.6(+2.4) 80.5(+2.5) 70.5(+3.9)
Tensile modulus(GPa) 6.8(£0.2) 6.7(£0.1) 7.2(£0.3) 6.7(x0.3)
Flexural strength(MPa) 103.5(£5.1) 106.1(£4.5) 122.4(x£4.3) 101.2(£3.7)
Flexural modulus(GPa) 6.7(+0.3) 6.7(+0.4) 6.9(+0.3) 6.6(+0.3)
Rate of change(%) ~10.4 10 —148 35

(tensile strength)

Textile Coloration and Finishing, Vol. 31, No. 4



360

(b) PETG/TiO2

(c) PETG/CB

(d) PETG/POE

Figure 10. Fracture of charpy impact test specimens.
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