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Performance of polyimide fiber and its composite yarn

FU Lifan' XIE Chunping' LIU Xinjin' SU Xuzhong' LE Rongqing’
(1. Key Laboratory of Eco-Textiles Ministry of Education Jiangnan University Wuxi 214122 China; 2. Nantong Double Great
Textile Co. Ltd. Nantong 226000 China)
Abstract: In order to study the properties of polyimide fibers and the applicability of their varieties some
characterizations and performance tests for polyimide fibers have been done to explore the spinnability of polyimide
fibers. And three kinds of yarns including 14.8 19.7 and 29. 6 tex were spun through the Siro spinning process. In
order to explore the quality of pure polyimide yarn the surface appearance tensile fracture performance evenness
and hairiness index of the three kinds of yarns were tested. The research showed: polyimide fiber had a smooth
surface and an irregular cross section; its macromolecular structure was stable and its moisture regain was low; its
specific resistance level was high; the fiber strength was high and toughness was good so the spinnability of
polyimide fibers was good. However similar to ordinary synthetic fibers the electrostatic phenomenon of polyimide
fiber was serious during spinning. Therefore in the spinning stage the fibers should be treated with oil mist to
prevent electrostatic phenomenon.
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Tab.1 Experimental instruments and equipment
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Fig.1 The longitudinal and cross—sectional form of polyimide fibers
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Fig.2 The infrared spectra of polyimide
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Fig.3 Scanning electron microscope images of four kinds of fibers
2.4 o
2
o 50 ¢N/dtex o
2
Tab.2 The mechanical properties of four kinds of fibers ;
/ / / / 1313
eN  (cN-dtex ') (eN-diex™) %
7.52 3.58 49.82 16. 84 1313
1313 8.61 3.83 95.33 20.70 .
2.63 1.02 47.47 18.17 55
4.66 2.74 53.57 9.35
P, U
1 Q * cm.
' P, P
P=R 5 (1)
) P, =R ZT (2)
1313 'R O;m
15¢;1 2 cm,d
. 1.4~1.5g/em’.
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Tab.3 The specific resistance of polyimide fibers and

other conventional fibers
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Tab.4 Some spinning process parameters of three kinds of yarn
/ /
tex (remin"')
14.8 47.30 331 10 000 PGl 4/0
19.7 35.53 331 10 000 PGl 3/0
29.6 23.64 320 12 000 PGl 1/0
2.8
o 5 o
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Tab.5 The tensile properties of three kinds of yarn 14. 8 tex :
/ / H 3.7 °
/tex  /eN (cNetex™') (eN-tex™') /% CV/%
14.8 324.54 21.93 3.34 8.08 6.51
19.7 368.19 18.69 2.71 8.13 4.46
29.6 689.12 23.20 2.53 9.76 5.18
H o
5
19.7 tex
14.8 tex
1) . .
20 cN/tex A °
29. 6 tex
2)
1313 1313
Ccv
cv
3)
cv °
cv 19.7 tex 14. 8 tex
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Tab.6 The evenness and hairiness of three kinds of yarn

/( +km™) H
/tex CV/% —40% -50% +35% +50% +140% +200%

14.8 12.44 138 80 101 50 21 9 3.70
19.7 11.29 66 20 90 30 0 0 3.74
29.6 11.88 85 50 86 42 11 0 3.68

6 14. 8 tex cv
12.44 19.7 tex  29.6 tex cVv
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