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Abstract— The crystal structures of Nylon 6 films with the changes of pressure, temperature, and
the processing time were examined. The accompanying physical property changes such as the weight
fraction, the crystallinity, the crystal size, the initial modulus, and the thermal properties, gives the following
results.

When the sample is processed at 160T, the weight fraction is not changed significantly with varying
pressure. However, at 180T a significant change of the weight fraction was found with increasing pressure
above 5 ton/in® so as to increase the crystallinity. As long as the a transition is concerned we found
that it begins from 140 T and is completed at 180 T and 9 ton/in® of pressure with the processing
time of 120 min.

The increase of the initial modulus is believed to be due to the increase of the number of the tie
chains and the tension resulting from the change of the crystal size in the direction perpendicular to
the direction of the applied pressure.

The meltiong point change is due to the pressurized crystallization was not observed.
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Fig. 1 X-ray diffraction patterns of various

crystalline forms of Nylon 6 films.
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Table 1. Melting point and heat of fusion of
Nylon 6 films under pressur

Temp |Pressure| Time | Melting Point | Heat of Fusion
(t) |(ton/in) | (min) () (cal/g)
30 223.4 14.11

160 9 60 2238 1411
120 223.8 14.12

30 223.2 14.48

3 60 2234 14.64

120 2234 14.72

30 223.9 14.52

5 60 223.7 14.74

180 120 223.8 14.74
30 2235 15.04

7 60 223.4 15.28

120 2231 16.57

30 223.4 15.25

9 60 223.3 16.26

120 223.8 17.02
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