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Recent development of fast-scan chip-calorimeter techniques allows us to expand the time window of our 
Differential Scanning Calorimetry measurements on polymer crystal melting towards the mini-second scale, and to 
match with our high-efficient dynamic Monte Carlo simulations of lattice polymers on the parallel processes. We 
employed the commercialized Flash DSC to measure both reversible and irreversible melting behaviors of lamellar 
polymer crystals and compared the results with parallel molecular simulations. The reversible melting was 
monitored by the temperature-modulated DSC method [1]. The irreversible melting was monitored by the power-
law heating-rate dependence of superheating [2]. The new insights on the microscopic mechanism of polymer 
crystal melting and growth at high temperatures were discussed.  

 

Acknowledgment 

We acknowledge the financial support of National Natural Science Foundation of China (No 20825415 and 
21274061) and the National Basic Research Program of Chian (No. 2011CB606100).  

References 

[1] Jiang, X.-M.; Li, Z.-L.; Wang, J.; Gao, H.-H.; Zhou, D.-S.; Hu, W.-B., "Combining TMDSC measurements between 
chip-calorimeter and molecular simulation to study reversible melting of polymer crystals" Thermochimica Acta, 
DOI: 10.1016/j.tca.2014.04.002. 
[2]Gao, H.-H.; Wang, J.; Schick, C.; Toda, A.; Zhou, D.-S.; Hu, W.-B., "Combining fast-scan chip-calorimeter with 
molecular simulations to investigate superheating behaviors of lamellar polymer crystals" Polymer, 55, 4307-
4312(2014). 
 


