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Abstract The heat—humidity aging process of phenyl silicone rubber is studied , focusing on its tensile, damping,
and compression rebound properties. For tensile properties, experimental studies have shown that the material tensile
modulus and 100% fixed elongation stress gradually increases with the rise of temperature or humidity.For the damping
property, the loss factor gradually decline with the increase of the temperature or the humidity. For the compression rebound
property, the compression compression permanent deformation gradually increases with the increase of the temperature
or humidity. Moreover, the effect of the temperature on the properties of phenyl silicone rubber is more significant than
that of the relative humidity. This is mainly due to the simultaneous occurrence of side group oxidation and hydrolysis
during the aging process, which leads to the simultaneous occurrence of molecular chain crosslinking and breaking.
Compared with molecular chain breaking, molecular chain crosslinking plays a dominant role. Finally, the storage life
of phenyl silicone rubber under different temperature and humidity environments is predicted using the Peck model.Since
the damping performance determines the vibration reduction performance of phenyl silicone rubber, the loss coefficient
is used as an evaluation characteristic parameter. The results show that at 25 “C, when the relative humidity changes
between 80% and 40%, the life of phenyl silicone rubber changes between 18 and 39 a. This study helps to further
understand the aging process of phenyl silicone rubber and provides a method for predicting the life of phenyl damping
silicone rubber under different humid and hot environments.
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Fig. 1 Sample of accelerated aging study and its installation diagram
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Tab.1 The temperature and relative humidity for the
accelerated test
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Fig.2 Stress—strain curves of phenyl silicone rubber for

different aging times
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Fig. 3 Stress—strain curves of phenyl silicone rubber aged for 210 d at different temperatures and relative humidity
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Fig. 4 Relationship between 100% tensile stress and aging time of phenyl silicone rubber at different temperatures and relative humidity
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Fig. 5 Relationship between Shore hardness A and aging time of phenyl silicone rubber at different temperatures and relative humidities
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Fig. 6 Relationship between loss coefficient and aging time of phenylsilicone rubber under different temperatures and relative humidity
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Fig. 7 Relationship between compression permanent deformation and aging time of phenylsilicone rubber under different temperatures and

relative humidity
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Tab. 2 Fitting function between the rate of change of loss

coefficient and aging time under various aging conditions
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