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Abstract We investigated the evolution of crystal formation as a function of drawing ratio
in poly(1,4-diaminobutane-co-adipic acid-co-e-caprolactam-co-diethylenetriamine)(nylon
466T) copolymer formed by four monomers, i.e 1,4-diaminobutane, adipic acid, e-capro-
lactam, diethylenetriamine(DETA), using synchrotron X-ray scattering measurement. In
case of pristine(as spun) nylon 466T fiber, it was consisted with unoriented nylon 6 o
and unoriented nylon 46 q phases. As increase the drawing ratio, unoriented nylon 6 q,
was transformed to oriented y phase, while unoriented nylon 46 o changed to oriented
46 o phase. The effect of the addition of DETA was not observed in the pristine fibers.
However, DETA affected to restrict the formation of crystals at the maximum drawing
condition, and as a result it had a role to increase the moisture regain.
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Table 1. Diameter of nylon 466T fiber as DETA contents and draw ratio(unit: um)

DETA contents 3mol% 4mol% 5mol%
1 122.25 114.15 100.56
2 76.65 77.19 77.42
Draw ratio
3 75.57 66.36 66.36
4 60.53 59.57 59.33
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Figure 1. (a), (b) are 2D X—ray diffraction images of nylon 466T fibers containing 5mol% diethylenetriamine(DETA).
(a) is from as—spun fiber and (b) is from drawn fiber with the draw ratio 4. The fiber axis was horizontal direction
as shown in a. (c) and (d) are vertical (white dotted line in b) and 44.2° tilted (red dotted line in b) 1D diffraction
data from 2D diffraction images as shown in b as a function of drawing ratio. (c) shows the evolution of nylon 6
a (200) and nylon 46 a (200), while (d) shows the evolution of nylon 46 a (102).
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Figure 2. (a), (b) and (c), (d) are lattice parameters and integrated intensities of nylon 466T obtained from vertical
(a, c) and 44.2° tilted (b, d)directions as draw ratio, respectively.
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Figure 3. (a), (b) show the changes of nylon 466T diffraction data in as—spun fibers, while (c), (d) show the
changes in the drawing fibers with draw ratio 4 from vertical and 44.2° tilted lines in 2D diffraction images as

shown in Figure 1.
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