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Manufacture of Continuous Glass Fiber Reinforced Polylactic Acid (PLA)
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ABSTRACT: The continuous glass fiber reinforced poly-lactic acid (PLA) composite was manufactured by direct melt
impregnation. The mechanical and thermal properties of continuous glass fiber reinforced PLA composite were
observed. Measured properties were compared with the reference values of neat PLA and the injection molded glass
fiber/ PLA composite. The continuous glass fiber reinforced PLA composite having a fiber volume fraction of 27.7%
shows enhanced tensile strength of 331.1 MPa, flexural strength of 528.6 MPa, and flexural modulus of 24.0 GPa. The
enhanced heat deflection temperature (HDT) and the increased cystallinity were also observed. The degree of
impregnation as a function of pulling speed was also assessed. The degree of impregnation at the pulling speed of
5 m/min was over 90% in this research.
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Fig. 2. Setup of unwinding device with pre-tensioner.

Fig. 3. Setup of pin impregnation die with extruder.
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Fig. 4. Schematic of pin impregnation die.
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Fig. 5. Cooling unit.

Fig. 7. Winding device.
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Fig. 8. Continuous glass fiber reinforced PLA.
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Fig. 9. Degree of impregnation as a function of pulling speed.
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Fig. 10. Mechanical properties of PLA and PLA composite.

Fig. 11. Fracture interface of tensile strength specimen of the
continuous glass fiber reinforced PLA.
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