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ARTICLE INFO ABSTRACT

Article history: Rubber materials are widely used for anti-vibration in various industries such as
Received 6  January 2017 railways, automobile, and aviation. However, various factors hinder the accurate
Revised 28  February 2017 prediction of mechanical properties and lifetime of these materials. Particularly, a
Accepted 13 March 2017 stress softening phenomenon Mullins effect greatly affects the accuracy of test results
by reducing the initial peak stress. Although the Mullins effect has been studied
previously, research on its temperature dependence is lacking. In this study, we
performed experiments to estimate the temperature dependence of the Mullins effect.
Dumbbell specimens made of natural rubber (NR65) was mounted on a stress
softening tester and placed in a heat chamber, where they were tested at temperature of
25, 50, and 80°C. Further, five test sets, each consisting of 10 loading/unloading cycles
were sequentially performed at predetermined time intervals. Based on the test results,
we assessed the effect of temperature and time interval on stress softening and
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Table 1 Recovery rates of peak stresses vs. time

Recovery rate
1 min 10 min 100 min 1,000 min
25°C 0.322% 3.272% 6.241% 10.607%
50°C -0.004% 1.705% 4.728% 9.850%
80°C -0.075% 1.792% 6.332% 19.128%
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Fig. 7 Normalized peak stresses of NR65 rubber specimens at
each stretch cycle: (a) 25°C, (b) 50°C, (c¢) 80°C
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