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Preparation of PETG/PC/PBAT composite fibers based on melt spinning method
DENG Qinggqing', SI Fang',JIANG Fengyang',ZHAO Yu', SI Yuan’, WANG Zian®, WANG Junbo'*
(1. School of Materials Engineering, Xi 'an Polytechnic University, Xi'an 710048, China;

2. Shaanxi Dingxinhuizhi Functional Materials Technology Co.,Ltd.,Xi'an 710048, China)

Abstract : To enhance fiber strength, polycarbonate (PC)/poly (butylene terephthalate-co-adipate)(PBAT) was used as the rein-
forcing phase, and composite melt spinning was performed with poly(ethylene terephthalate-co-1, 4-cyclohexanedimethanol tere-
phthalate) (PETG). The effects of varying PC/PBAT contents on the rheological properties, functional groups, thermal properties,
tensile properties, and shape memory properties of PETG were investigated. The results demonstrate that with increasing shear rate,
the viscosity decreases, showing the shear-thinning behavior characteristic of a pseudoplastic fluid. Fourier transform infrared spec-
troscopy confirms the successful preparation of the composites. PETG/PC/PBAT has only one glass transition temperature , indicat-
ing that PC/PBAT and PETG form a compatible system. With the increase of PC/PBAT content, the fiber strength gradually
improves as follows: the tensile strength increases from 37.84 MPa to 52.61 MPa, and the elongation at break rises from 238% to
332%. Compared with pure PETG, the tensile strength and elongation at break of composite fiber increase by 39% and 39.5%,
respectively. However, as the mass fraction of PC/PBAT increases, defects appear in the microstructure, indicating limited compati-
bility between PETG and PBAT. Meanwhile, the shape memory properties decrease at a slower rate, the shape fixity rate decreases
from 95% to 91%, and the shape recovery rate drops from 92.8% to 81.8%. This study clarifies the effect of PC/PBAT content on
the multiple properties of PETG-based composite fibers, providing data support and theoretical reference for the development of
high-performance PETG composite fibers.

Keywords : melt-spinning ; poly(ethylene terephthalate-co-1, 4-cyclohexanedimethanol terephthalate) ; polycarbonate ;

mechanical property ; shape-memory performance
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Fig. 1 Viscosity changes of PETG/PC/PBAT composites
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Fig. 3 DSC curves of PETG/PC/PBAT composites
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Tab.2 Mechanical properties of PETG/PC/PBAT composites

Samples Tensile strength/MPa  Elongation at break/%
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4 52.61 294
5* 49.92 266
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