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The Effects of Annealing Temperature on The Physical Properties and Fine
Structure of Poly(trimethylene terephthalate)(PTT) Fibers

Kyung Hui Jeong, Eon Pil Lee, and Jae Ho Lee

Dept. of Biomaterial Science, Pusan National University;, Miryang, Korea

Abstract : Polytrimethylene terephthalate(PTT) offers several advantageous properties such as good tensile strength,
uniformity, stiffness, toughness, UV stability, resilience, stain resistance, outstanding elastic recovery, and dyeability. The
effects of annealing temperature on physical properties and the structure of PTT filaments and yarn were investigated
by measuring wide-angle X-ray diffraction (WAXD), density, optical birefringence, dynamic visco elasticity, and tensile
testing. The intensity of maximum tan 8 decreased and the temperature of maximum tan § shifted to a higher temperature
as the annealing temperature of filaments increased; however, it shifted to a lower temperature when the annealing tem-
perature exceeded 130°C. In addition, crystallinity, density and D-spacing of (010) crystal face increased as the annealing
temperature increased. Optical birefringence and specific stress were almost constant up to 100°C and then decreased
above 130°C. The shrinkage of PTT filament is 0 in boiling water when annealed above 130°C; consequently, the use of
annealed fiber above 130°C can remove thermal instability when dyeing PTT fiber. In the case of yarns, the thermal sta-
bility and physical properties of yarns showed the best effect when the ply number is less than 5, twist number is less

than 400tpm, and the annealing time is 20minutes.
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3, 287 FA 4 FoHKim, 2006). PTT Adfell o
g APATES T2 PARAAA Y A4 9 GAE7) PTT
= Y¥Dandurand et al., 1979; Hong et
al,, 2003; Kim et al, 2003; Kim et al, 1997; Lee et al,
1999; Nakamae et al., 1986; Oh et al., 1999; Pyda et al.,
1998). PTT A+ Ao &gk A7 (Kim et al, 2008; Lee
et al, 2003; Lee et al, 2002; Sung, 2010), PTT A&
(Brown & Chuah, 1997; Choi, 2003; Seo et al., 2003)3}
HAE(Choi & Jang 2006; Chuah, 1996)2] &/ tigh
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Fig. 1. Variations of thermal shrinkage(a) and shrinkage in boiling water(b) of PTT filaments annealed at various temperature.
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Fig. 2. Variations of specific stress of PTT filaments as a function of the
annealing temperature.
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Fig. 4. Variations of D-spacing(a) and the apparent crystallite size(b) of (010) crystal face as a function of the annealing temperature for PTT filaments.
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Fig. 5. Changes in the density(a) and crystallinity(b) of PTT filaments with different thermal history.
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