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Analysis of Causes for Apparent Temperature Hysteresis of Polymer
Materials in Dynamic Thermomechanical Analysis
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Abstract: Dynamic thermomechanical analyzer (DMA) is an instrument used to detect changes in material modulus and
glass transition temperature (7,). However, DMA commonly exhibits thermal hysteresis during heating, where the
displayed temperature is higher than the actual temperature of the sample. This is because the rate at which the furnace
heats the sample to the target temperature is determined by the intrinsic thermal diffusion of the sample. The higher the
thermal diffusivity coefficient, the smaller the apparent temperature hysteresis error. Using the storage modulus and 7, of
the material as reference values, the apparent temperature hysteresis phenomenon of polymer materials was investigated
with respect to factors such as the thermal diffusivity, size, and temperature program of the sample. The result showed
that the hysteresis of the apparent thermal signal generated by polymer materials with low thermal diffusivity decreases as
the material thermal diffusivity increases. When the thermal diffusivity is low, there is a significant difference between the
measured values of characteristic temperatures (such as T,) and the true values. The temperature difference can be
estimated by comparing the storage modulus at a constant temperature with the temperature difference corresponding to
the same storage modulus.
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