
Thermal Analysis & Rheology

THERMAL SOLUTIONS
Characterization of Polyvinyl Chloride (PVC) by DMA

DMA measures the modulus (stiffness) and damping (energy dissipation) properties of materials as they are deformed
under a periodic stress.  These measurements provide quantitative and qualitative information about the performance of
materials.  DMA is particularly useful for evaluating polymeric materials which exhibit time, frequency, and temperature
effects on mechanical properties because of their viscoelastic nature.

Plasticizers are generally low molecular weight organic additives which are used to soften rigid polymers.  This overlay
shows the results of DMA experiments run on three individual samples of PVC with differing amounts of plasticizer
content (from low to high plasticizer). As shown in the tan delta curve, the addition of plasticizer has the effect of lowering
the glass transition (Tg) temperature and broadening the tan delta peak.  A similar trend is shown in the modulus curve.
In addition, the effect of plasticizer on the glassy modulus can be seen.  Higher levels of plasticizer result in a higher
modulus below the Tg.  This example clearly shows the utility of DMA to evaluate the effect of additives on polymer
mechanical properties.

For additional details, see Thermal Solutions TS-41 for MDSC® information on these samples.
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DMA Conditions:
Clamp:  Single Cantilever
Frequency:  1Hz

Characterization of Polyvinyl Chloride (PVC) by DMA
Showing a Shift and Broadening of the Tan Delta Peak

as a Function of Plasticizer Content
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