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Research on air/nitrogen temperature control media in tire
thermomechanical performance testing

Shen Hongna, An Cheng, Chen Lei, Gong Yansong, Li Haiyan
(Shandong Fengyuan Tire Manufacturing Co. LTD., Zaozhuang 277300, Shandong, China)

Abstract: DMA+1000 dynamic mechanical analyzer is widely used in the fields of thermoplastic and
thermosetting plastics, rubber, etc. It is mainly used to measure the relationship between the mechanical
properties of viscoelastic materials and time, temperature, or frequency, in order to obtain information on
material structure and molecular motion. The testing modes mainly include temperature scanning, stress/
strain scanning, creep/relaxation scanning, and other modes. Firstly, in the temperature scanning mode, the
testing conditions for this project are as follows: testing temperature range —40~70 °C , maximum force of 10
N, frequency of 10 Hz, heating rate: 2 °C /min, static strain of 7%, dynamic strain of 0.25%. By converting the
temperature control medium from liquid nitrogen to air above room temperature (T,), this project investigated
the effect of changing the medium on the tané value at 0 “C , the T, value of the glass transition temperature
of the adhesive, and the tané value at 60 °C . The study found that the impact range of changing the medium
on these three values is within the allowable range of statistical error. In addition, research and analysis
were conducted on the switching temperature of the medium. Through the study of air switching at four
temperatures: T=Ty+3, T=Ty+5, T=T,+8, and T=T,+10, it was found that the experimental curve had good stability
when conducting air cutting at T=T,+8.

Key words: temperature controlled medium; liquid nitrogen; air; influence
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