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Storage Life of Silicone Rubber Sealing Ring Used in Solid Rocket Motor

Yang Xijun' " Wang Jin' Cheng Hui' Zhang Tao' Zhu Tao'
(1 Institute of Aerospace Solid Propulsion Technology ,National Key Laboratory of Combustion,Flow and Thermo-structure,Xi’an  710025)
(2 College of Astronautics, Northwestern Polytechnical University, Xi’an 710072)

Abstract Based on the ageing behavioral data of a certain silicone rubber sealing ring used in solid rocket mo-
tor, the power—exponent ageing model parameters and the regularity of ageing behaviour have been received using ap-
proximation and fit methods. The result of these tests reveals that storage of such type of silicone rubber for one month
at the temperature of 100°C equals to 15 years storage at 25°C. Simultaneously, numerical caculations about stress
distribution at the state of permanent compression deformation have been processed, and the state of stress distribution
of silicone rubber sealing ring after ageing is obtained, accordingt to which the view that the maximum strsess of per-
manent deformation with compression is smaller than that without compression is put forward. At the end of this pa-

per, relativity of stress distribution and permanent deformation is established. Taking thirty percent permanent com-

pression deformation as a rule, the storage life of silicone rubber sealing ring is about 12.4 years.
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Fig.1 Ageing behaviour curve of silicone rubber in compression
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Tab.1 Ageing model parameter of silicone rubber

AR/ C K B
100 0.10 1.03
110 0.12 1.02
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Tab.2 Ageing equivalent relation of silicone rubber

ZAGHRE/ C Ak d
25 10a 15a 20a
100 18.8 28.1 31.5
110 12.7 19.0 25.3
120 7.7 11.6 15.4
130 4.0 6.0 8.0
140 2.7 4.1 5.4
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Fig.6 Stress distribution of sealing ring in the condition of assembly
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Fig.7 Stress distribution of sealing ring in the condition of internal press
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