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ABSTRACT: This paper is to study the performance degradation law of silicone rubber seal ring for a certain type of equipment
under the influence of temperature and evaluate its service life. The thermal oxygen aging accelerated test method is adopted to
simulate the radial pressure bearing state of the rubber seal ring during the test. The accelerated aging test of the silicone rubber

seal ring is carried out at 90, 100, 110 and 120 ‘C by strengthening the temperature test conditions. The performance test data
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after the test are analyzed and processed with the compression permanent deformation rate as the parameter, combined with the

Arrhenius model. Taking the compression permanent deformation rate of silicone rubber (radial pressure) seal ring as 10%, 20%,

30%, 40% and 50% respectively as the critical value index of seal ring failure, the service life of silicone rubber seal ring at

25 °C is extrapolated. After the accelerated aging test, the compression deformation rate of silicone rubber seal ring decreases

gradually, and the higher the temperature is, the faster the compression deformation rate decreases; at the same time, the storage

life of silicone rubber (radial pressure) seal ring with compression permanent deformation rate of 10%, 20%, 30%, 40% and

50% at 25 Cis 1, 2.9, 5.6, 9.1 and 13.8 years respectively. Temperature is one of the factors causing the performance degrada-

tion of silicone rubber seal ring; the test method and data processing method in this paper can effectively evaluate the service life

of O-ring seal.
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Fig.1 Thermogravimetric analysis curve of silicone
rubber seal ring
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Tab.1 Inspection cycle of silicone rubber
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i B 2 /C 5 R A ) /d
90 8,16,24,32,40,48,56,64,72
100 2,4,8,12,16,20,24,32,40,48
110 2,4,8,12,16,20,24,28,32,36,40,44
120 2,4,6,8,12,16,20,24,28,32,36,40
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Fig.2 Simulation fixture
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Tab.2 Relationship between retention rate of compression
permanent deformation retention rate and time at different

temperatures
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16 0.9659 0.9443 0.912 3 0.894 5
20 09344 0.8969 0.8730
24 09477 09245 0.8906  0.8619
28 0.8838 0.8422
32 09366 09026 0.8654 0.8261
36 0.8575 0.8054
40 0.9240 0.8846 0.8486 0.7880
44 0.831 4 —
48 09140 0.8711 — —
56 0.898 0 — —
64 0.883 2 — —
72 0.877 4 — —
1.00+ 2 33K

0.95

0.90

0.85

AR AETEARE R (1-0)/%

0.80

1 1 1 1 1 1 1 1 1
0 8 16 24 32 40 48 56 64 T2
InEEAL R E d

K3 AR B s e sl e il 2
Fig.3 Dynamic curve of hot air aging of silicone
rubber seal ring
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