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Motor Based on Storage Condition
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ABSTRACT: The work aims to evaluate the storage life of silicone-rubber sealing ring for solid rocket motor under multiple
temperature conditions during the storage cycle. A series of accelerated aging tests were carried out to the silicone-rubber mate-
rial. Combined with the test results and Arrhenius formula, the aging model for silicone-rubber material was established. Then,
the equivalent law of accelerated aging of silicone-rubber material was obtained, and the accelerated aging test was carried out
to the ssimulated sealing device according to the equivalent relationship to verify the sealing performance of aged silicone-rubber
material. Finally, the equivalent temperature was calculated by sorting out the storage environment data of a solid rocket motor
and the aging performance of silicone-rubber sealing ring was obtained combined with the test results. Thus, the aging life of
sealing ring under this storage cycle was directly evaluated. Ultimately, it was concluded that the service life of silicone-rubber
sealing ring could reach 20 years at 25 C after the aging tests of silicone-rubber material and simulated sealing device. The
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equivalent temperature of the silicone-rubber sealing ring used for solid rocket motor during its storage cycle was 22.78 C, so it

could directly come to a conclusion that the service life of silicone-rubber sealing ring used in this motor could meet the service

life of 20 years in this storage environment. The aging life of rubber sealing ring can be obtained quickly by calculating the

equivalent temperature under multiple temperature environment conditions during storage cycle and combining with the conclu-

sion of accelerated aging test.

KEY WORDS: solid rocket motor; silicone-rubber material; sealing ring; accelerated aging test; rapid evaluation of storagelife;

equivalent temperature
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Tab.1 Aging performance of silicone rubber under

compression
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Fig.1 Changing curve of permanent deformation for silicone

rubber under compression
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of silicone rubber
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