
Glass Transition vs. Molecular Weight
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Most linear polymers undergo glass 
transitions (Tg), where the materials go from 
hard brittle glasses to flexible rubbery 
substances.  These transitions affect whether a 
polymer can be used for a given application.  
We are interested in how the glass transitions 
of polymers with different molecular weights 
are modified by the presence of a surface. In 
order to understand the molecular weight 
effects, we probed the glass transition 
behavior with both modulated differential 
scanning calorimetry (MDSC) and deuterium 
nuclear magnetic resonance (DNMR) 
spectroscopy.  Shown in the figure are the 
measured Tgs from the two different 
experiments.  Both experiments showed 
similar results with the differences resulting 
from the differences in time scales of the two 
experiments.

Glass transition temperatures for poly(methyl acrylate) 
(PMA), as a function of molecular weight, as measured by 
modulated differential scanning calorimetry(MDSC) and  
deuterium nuclear magnetic resonance (NMR) spectroscopy.
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