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Study on Dynamic Mechanical Properties of Compound by DMA

WANG Bo',ZOU Tao,CANG Feifei’, ZHAO Jin', GUO Shu'

(1. Beijing Physical and Chemical Analysis and Testing Center, Beijing 100089, China; 2. Beijing Research and Design Institute of Rubber
Industry , Beijing 100143, China)

Abstract: The dynamic mechanical properties of natural rubber ( NR ) compounds with different
vulcanization degree and tread compound were studied by dynamic mechanical thermal analyzer (DMA) ,
and the results were compared with the testing results from differential scanning calorimetry (DSC) analysis.
The results showed that the glass transition temperature (7,) of the compound could be determined quickly
and conveniently by DSC and DMA, and the deviation was small for both methods. DMA could be used to
determine the storage modulus (E") , loss modulus (E”) and loss factor (tand) . The tand—temperature curve
from DMA test could be used to analyze the wet-skid resistance, heat build—up and rolling resistance of the
compound. In addition, based on time-temperature superposition principle and WLF equation, the obtained
curve could be extrapolated to a higher frequency range which was difficult to test and it was very useful for
the performance analysis of rubber materials under high frequency.

Key words: natural rubber; dynamic mechanical thermal analysis; differential scanning calorimetry;

glass transition temperature; frequency extrapolation
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