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applied during the conventional low-speed melt spinning process. Thereafter, after the complete hot- Temperature | Draw Ratio| Modulus | Strength (f/) Draw Ratio| Modulus | Strength (f/)
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drawing stage, the quaternary ammonium salt is fully extracted from the drawn 3% wt salt-confined fibres (°C) (cN/dtex) | (cN/dtex) (cN/dtex) | (cN/dtex)
(by using pentahydrate sodium thiosulphate, Na,S,0,.5H,0, solution) and the nascent fibres are, 120 4.0 13.3 2.9 70.9 4.5 19.9 3.1 15.6
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confined-nylon 6,6 fibres are ascribed to the developments (improvements) of the overall fibres’
properties due to the confinement process. Surprisingly, unlike the neat nylon 6,6 fibres, the XRD patterns 120 >.0 23.3 4.1 23.6 3.5 32.8 >.0 15.1
of the as-spun salt-confined fibres have shown diminishing of the (110)/(010) diffraction plane that
obtained pseudohexagonal-like B’ structural phase. Moreover, the B’ pseudohexagonal-like to a triclinic 140 4.0 13.2 3.1 78.8 4.5 20.8 2.8 13.6
phase transitions took-place due to the hot-drawing stage (draw-induced phase transitions). Interestingly, 140 45 16.9 33 47.0 5 0 31.8 41 12.8
the hot-drawing of the as-spun salt-confined nylon 6,6 fibres achieved the same maximum draw ratio of 120 0 )18 - 237 - 45 116
5.5 at all of the drawing temperatures of 120, 140 and 160 °C. 2 ' ' ' R 2 ' '
The developments that happened produced improved values of 43.32 cN/dtex for the tensile modulus and
6.99 cN/dtex for the tensile strength of the reverted fibres. The influences of the TMA BF, salt on the — e s i e i G i 11.1
structural developments of the crystal orientations, on the morphological structures and on the 160 >.0 20.8 4.0 41.4 >.0 31.0 3.7 11.9
improvements of the tensile properties of the nylon 6,6 fibres have been systematically studied. 160 5.5 26.3 4.7 30.7 5.5 33.4 4.5 13.5
INTRODUCTION 2. The extraction of the salt and the structural stabilization processes
The well-known routes for obtaining high-moduli and high-strength polymeric fibres are the extensibility- . . . : Nitrogen
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The extensibility-based strengthening arose, theoretically, from having high deformability along the Regencrated
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Here, the hydrogen bonds between the nylon 6,6 molecules are, basically, immobile up to the melting e — T this piece of refearch.
temperature, and these hydrogen bonds constitute the main obstacle towards obtaining the 6.6 Fibres -2 RT - 39.81 6.48 3170 | erein, the (110/010) peak corresponds to the
abovementioned high draw ratios and high crystal orientations of the nylon 6,6 fibres. In this research Stabilized Nylon 6,6 direction  of  the  hydrogen  bonding
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\— ~ g \— - of the as-spun salt-confined fibres that have been hot-drawn to orient the molecules along the fibres’ axis
draw-induced phase transitions (i.e., f’-to-a phase transitions took-place during the hot drawing stage).

This leads to the formation of relatively high-strength and high-modulus fibres.

e S  The salt-confined nylon 6,6 fibres achieved ultimate molecular orientations of 5.5 at all of the (used)
drawing temperatures and also, exhibited crystal size (ACS) smaller than that of the neat fibres under the

RESULTS AND DISCUSSION same conditions which have been developed during the drawing process.
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