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Prediction of Remaining Shelf-life for a Missile Rubber Sealing Material

LUO Yong, HE Jian-xin, ZHAO Quan-cheng, ZHANG Kai, ZHOU Kun
(Southwest Research Institute of Technology and Engineering, Chongging 400039, China)

ABSTRACT: Objective To predict the remaining shelf-life for a missile rubber sealing material based on the thermal aging
method. Methods The rubber material was analyzed by MS, FTIR, EDS, and XRD, the temperature conditions were de-
termined through thermogravimetric analysis, and clamp setting was designed to simulate the actual sealing structure of the
missile, to conduct the accelerated thermal aging under four temperature conditions. Results The rubber material was sty-
rene butadiene rubber, and the aging dynamics equation of permanent compressive deformation and storage time at the stor-
age temperature of this material was established. Conclusion The remaining shelf-life was predicted to be 5.8 a at 25 °C.
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Fig. 1 Rubber sample and clamp setting
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Table 1 Results of composition analysis
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Table 2 Accelerated aging test data for the sealing rubber
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/d 70 C 80 C 90 C 100 C
0 1.000 1.000 1.000 1.000
1 0.930 0.904 0. 664 0.700
2 — 0.756 0.554 0.628
3 0.758 0. 684 0.411 0.348
5 0.679 0.599 0.367 0.315
7 0.492 0.370 0.236 0. 186

11 — 0.302 — —

15 0.379 0.309 0.212 0. 105

20 0.352 0.296 0.192 0.036

25 0.300 0.250 0. 161 —
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Table 3 Fitting equation of permanent compressive deformation of

the rubber material and time

B/ C A ITE LIPS s
70 1-£=1.0659exp( -0.21337") -0.9855
80 1-e=1.0274exp(~0.25407"%)  —0.9590
90 1-£=0.8096exp( —0.29007") —-0.9587
100 1-e=1.2161exp(-0.60277"%)  -0.9816
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Fig. 3 Fitting curve of permanent compressive deformation of the

rubber material and time
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