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Storage Life Evaluation of an O-rubber Sealing Ring for Missile Based on
Performance Degradation Data
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ABSTRACT: Objective To study the degradation law of performance parameters of an O-rubber sealing ring for
missle and accurately predict its storage life. Methods This paper designed constant stress accelerated degradation tests
at four different temperatures, recorded the performance degradation data at different time points at each temperature,
and established the aging dynamics equation for the compression permanent deformation rate and storage time of
O-rubber sealing ring based on degradation parameters and using the relationship between performance change of
polymer materials and performance degradation time and Arrhenius equation. Results Using the local average

temperature of each season as control, life assessment model was established, and it was predicted that the failure life of
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this type of sealing ring in the natural storage environment was about 8 years. Conclusion The life evaluation value

was close to the actual measured value, with good precision, and can provide valuable reference for life assessment of

the O—rubber sealing ring under the condition of natural storage.

KEY WORDS: degradation of performance parameters; storage life assessment (sla); accelerated degradation test;

Arrhenius equation
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Table 1 Experimental time at different temperatures
h
R/ LRl
C 1 2 3 4 5 6
50 18 64 157 275 440 630
60 18 64 133 251 392 558
70 4 9 24 48 79 120
30 4 8 13 21 31 44
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Fig.1 Test camp setting
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Table 2 Average compression permanent deformation rate

R/ LRl
C 1 2 3 4 5 6
50 0.0859 0.1214 0.1582  0.19  0.2269 0.26
60 0.1382  0.2041 0.2638 0.3311 0.4008 0.4407
70 0.1406  0.1807 0.2485 0.291 0.3383 0.3796
80 0.1876  0.2567 0.2913  0.337  0.3654 0.4062
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T S HE E2 50 60 70 80
s R T
B e a -0.2848 -0.0071 -0.0622  —0.0591
b -0.0657 -0.1481 -0.2099  -0.3609
M e am wn wn T r -0.9988 -0.9981 -0.9983  -0.9939
il
K 0.0657 0.1481 0.2099 0.3609
\ . B 0.9719 0.993 0.9397 0.9427
B2 In(1- & )AL 2956 5 .
B 0.9629

Fig.2 Relationship of In(1- & ) with aging time
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Table 4 Regression parameters

B,
50 C 60 °C 70 °C. 80 °C
16.697 -6.249 -0.99002 0.066 0.1488 0.2122 0.3629
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Table 5 Warehouse average temperature and duration of each

season
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Table 6 Variation of compression permanent deformation rate with

the using time

filt FHESHR] Ay F FE4 K A3
1 0.0556
1 2 0.0769
3 0.1569
4 0.1600
1 0.1605
2 0.1631
2 3 0.1969
4 0.1989
1 0.1992
2 0.2009
3 3 0.2250
4 0.2265
1 0.2267
2 0.2280
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2 0.2498
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2 0.2681
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