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Fiber Structure Development of Poly(p-phenylene sulfide) in Laser-heated Drawing Process
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Abstract : The structural development of poly(p-phenylene sulfide) (PPS) fibers was analyzed through in-situ wide
angle X-ray diffraction and small angle X-ray scattering during CO.laser heated drawing. The in-situ measurements
were carried out as a function of elapsed time after necking, achieving a high time resolution of 0.25 ms. The quasi-
hexagonal phase appeared just after neck-drawing, and developed with increasing crystal orientation factor and
decreasing long period and d-spacing within less than 1 ms after drawing. The crystallization induction time and the
crystallization rate of the quasi-hexagonal phase obtained from the equatorial intensity profiles were 0.02 ms and
3.0 ms . The crystal orientation factor continued to increase, and saturated about 0.95 at about 8 ms after necking. And
after then, the quasi-hexagonal phase started to transform into orthorhombic crystal in several decades of milliseconds
with the decreasing of fiber temperature.
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Fig. 1 Schematic diagram of measurement system.
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Fig. 8 SAXS images taken at various elapsed times after necking. The elapsed times are noted under each

image.
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Fig. 9 Long period calculated by SAXS profiles.

Table 1 Crystallization rate and induction time.

Sample Kc/ms™ ty/ms  Stability of formed phase Ref.
PPS 3.0 0 Metastable This Work
PET 1.4 0.6 Stable [30]
PEN 0.7-22 05-4.0 Stable [32]
PVA 3.9 - Stable [35]
iPP 2.6 0.4 Stable [36]

Nylon6 2.7 - Metastable [37]
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