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Equivalent Lifetime Prediction of Acrylonitrile Butadiene Rubber for
Thermal Ageing
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Abstract

Thermal degradation of Acrylonitrile butadiene rubber(NBR), which is used for
O-ring material as elastomeric sealed diaphragm valve in the nuclear power plants, is
examined. The thermal degradation is accelerated at 130C by Arrhenius exploit
method using the activation energy calculated by thermogravimetric analysis. The
welght loss temperature and glass transition temperature are verified for thermally
aged NBR. The relationship between dynamic mechanical properties and elongation at
break are also investigated. The threshold value of thermally aged NBR is a ten year

in the change of elongation at break.
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Figure 1. Chemical structure of NBR unit
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Table 1. Equivalent lifetime of NBR at 7; : 130TC, 7> : 40T

Sample No. | NBRo | NBRzs | NBRs | NBR7s | NBRio | NBRis | NBRay | NBRzo | NBRag
ECERE
(A ZH 1)

s 7T 7] 2,54 o 754 104 154 204 30 404
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Figure 2. TG thermograms of NBR at various heating rates
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Figure 3. Arrhenius plot of heating rate, temperature of 5% conversion data
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Figure 4. TG thermograms of thermally aged NBR
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Figure 6. Storage modulus of thermally aged NBR
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Figure 7. Loss modulus of thermally aged NBR
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Figure 8. Mechanical tand of thermally aged NBR
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