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ABSTRACT: The work aims to conveniently calculate the cumulative damage of rubber materials during long-term storage by
computer. The reasons and damage modes of the cumulative damage of 4 kinds of rubber materials which used in ammunition
during long-term storagewere analyzed. Correction coefficientswere introduced into the classical reaction kinetic equation to
correct the reaction kinetic equation and establish a cumulative damage modelfor the4 kinds of rubber. On this basis, a set of
cumulative damage simulation software for various properties of different types of rubber materials under different storage en-
vironments was developed. The compression set rate data of multiple grades of rubber seal ring calculated by software simula-
tion were compared with the compression set rate data obtained in actual test.The results showed that the computer simulation
prediction results were close to the 60 day’s actual test results.The calculation deviation was within 10%. In conclusion, the pre-
diction accuracy is high, it can be used forsimulation of cumulative damage of ammunition rubber materials and other rubber
materials during long storage.
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Tab.1 Test data of 5171 NBR

wi% c TIK dao/dT

90.42 0.098 378.76 7.086x107
87.76 0.115 380.43 7.853x107°
84.95 0.145 383.84 8.376x107°
82.76 0.179 387.86 9.628x107°
78.45 0.209 390.22 1.085x1072
76.83 0.223 392.72 1.178x1072
73.67 0.249 393.99 1.298x1072
71.52 0.279 395.98 1.410x1072
67.95 0.305 397.86 1.525x1072
65.84 0.325 400.01 1.618x1072
59.86 0.361 402.21 1.743x1072
54.52 0.383 404.69 1.801x1072
50.86 0.419 405.87 1.874x107
48.93 0.439 408.36 1.956x1072
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Tab.2 Thermal aging kinetics results when =10 ‘C/min
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EJ(kJ-mol™) In4 r EJ/(kJ-mol™) In4 r
185.224 39.882 0.996 163.832 32.026 0.991
212.658 42.854 0.995 208.736 45.618 0.998
237.465 48.134 0.996 258.081 52.109 0.999
248.255 43.233 0.999 222.984 46.226 0.998
168.085 32.493 0.992 138.016 23.018 0.981
308.214 62.782 0.993 356.125 73.989 0.980
136.786 26.457 0.992 159.962 31.067 0.978
87.128 15.387 0.991 112.954 21.785 0.965
62.187 9.182 0.995 90.012 16.162 0.947
40.214 2.856 0.996 68.013 9.345 0.921
29.271 -0.243 0.998 52.983 6.675 0.890
131.156 22.018 0.998 136.258 24.738 0.972
108.345 21.002 0.998 128.234 23.258 0.990
110.488 18.978 0.996 112.968 19.568 0.981
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