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In-situ observations of structural changes during the crystallization by
temperature-jump process, and successive Brill transition and melting of nylons.
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(English)

We have measured the time evolution and temperature dependences of thicknesses of the
crystalline lamella and amorphous layer in the stacked-lamellar structure of three polyamides,
PA-MOMD,2, PX(85/15), and PA-12,2, during the isothermal crystallization just after the
temperature-jump by in situ small-angle X-ray scattering (in situ SAXS). Temperature
variation of the stacked-lamellar structure of PA-MOMD,2 after the completion of the
isothermal crystallization has been also investigated. In the case of all these PA crystals, the
crystalline lamellar thicknesses are nearly constant during isothermal crystallization as well as
other PA crystals. On the first heating after the completion of the isothermal crystallization of
PA-MOMD,2, the crystalline lamellar thickness shows large increase. While, on the second
heating, the increase in the crystalline lamellar thickness is small. The former is considered to
be due to the reorganization of the stacked lamellar structure. The latter is thermal expansion
of the crystal. The crystalline lamella thickness of PA-12,2 increases with rising of
crystallization temperature.
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