APPLYING FAST HEATING RATES – ADVANTAGES AND LIMITATIONS
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If DSC measurements are performed at conventional heating rates, reorientation can be the reason why the measured curves do not represent the original material. At fast heating rates (several hundred K/min), the actual heating time is so short that practical no reorientation occurs during the measurement. A commercially available heat flux DSC (METTLER TOLEDO DSC822e) was used to investigate the influence of heating rate on reorientation at heating rates between 1 and 400 K/min. The measurements were performed on amorphous and semicrystalline poly (ethylene terephthalate) (PET).

The results confirm that the measurements show the theoretically expected behavior.

It can be concluded that measurements with fast heating rates suppress kinetically controlled effects which opens the possibility to simulate real life process conditions. Another advantage is the signal amplification for small samples and for samples that only exhibit weak transitions. An additional benefit is the increased productivity due to short measurement durations, especially in combination with a sample robot..

Applying fast heating rates has not only advantages but also some limitations. Often the resolution is lowered. There is an increased risk of decomposition due to the fact that with fast heating rates higher end temperatures are required. Small samples may not be representative for the material as a whole. Sample preparation needs special care. There are no standards (ASTM, ISO etc.) available and a higher data sampling rate is a must.
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Figure 1: Amorphous PET measured at different heating rates

