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ABSTRACT: The work aims to accurately describe the change law of permanent deformation rate of compressed rubber and
precisely evaluate the service life of compressed rubber. The differential equation of permanent deformation rate of compressed
rubber was established by the theory of environmental action dynamics. The general solution of the differential equation of per-
manent deformation rate of compressed rubber was obtained by solving the differential equation. Then, with fluorosilicone rub-
ber as an example, the test data at 100, 125, 150, 175 and 200 ‘C were obtained through high temperature accelerated test. The
permanent deformation rate model of compressed fluorosilicone rubber was established by the general solution of environmental
action dynamics and Arrhenius formula. Finally, the natural environment test data for 3 and a half years and the model were

compared. The maximum error between the permanent deformation rate model of compressed fluorosilicone rubber established
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by the theory of environmental action dynamics and the natural environment test data for 3 and a half years was 3.32%. The

maximum error between the model established by Arrhenius formula and the natural environment test data for 3 and a half years

was 14%. The Arrhenius formula is only applicable to the change of material characteristics without environmental action or

fixed environmental action. There is a clear environmental action term o in the environmental action kinetic equation and it is

applicable to the description of the change law of material characteristics under the action of complex environment.

KEY WORDS: environmental action dynamics; Arrhenius formula; permanent deformation rate under compression;

fluorosilicone rubber; accelerated test; optimized algorithm
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Tab.1 Temperature accelerated test results of permanent de-
formation of compressed fluorosilicone rubber

BT A yol-e
373 K 398 K 423K 448K 473K
1 — — — — 0.867
2 — — — 0.882 0.797
3 — — 0.92 0.85 0.764
4 — — 0.911 0.826 0.728
7 0.97 0.925 0.878 0.809 0.704
10 — 0.919 0.869 0.76 0.592
14 — 0.909 0.859 0.714 0.499
21 — 0.896 — 0.677 0.403
28 0.921 — 0.825 0.623 0.213
35 — 0.875 0.785 0.577 0.177
42 — 0.869 0.775 0.551 0.133
49 — — 0.75 0.516 —
56 0.915 0.84 0.733 0.49 —
63 — 0.838 0.724 0.488 —
70 — — 0.719 — —
77 0.898 0.826 0.712 — —
84 — 0.812 0.69 — —
98 — 0.801 0.673 — —
105 0.89 — — — —
119 — 0.777 0.605 — —
133 0.868 0.754 — — —
147 — 0.744 — — —
161 0.862 — — — —
168 — 0.728 — — —
189 0.85 — — — —
231 0.835 — — — —
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Tab.2 Error comparison
— SRR Chalhy) \ WA 8 7 ‘ ‘ Kﬂf@ﬂzi%ééé}iﬁ‘
THEAE Cholhg) W% T Cholho ) R %

91.25 0.972 668 0.981 830 631 0.941 963 0.991 915 939 1.978 833
182.5 0.950 847 0.966 189 01 1.613 54 0.990 971 103 4.219 859
273.75 0.938 111 0.952 590 717 1.543 462 0.990 150 278 5.547 204
365 0.930 668 0.940 659 91 1.073 601 0.989 401 565 6.310 875
456.25 0.926 367 0.930 107 596 0.403 821 0.988 702 711 6.729 082
547.5 0.920 422 0.920 707 913 0.031 07 0.988 041 485 7.346 581
638.75 0.909 233 0.912 28179 0.335 296 0.987 410 222 8.598 131
730 0.875 667 0.904 685 421 3.313 884 0.986 803 702 12.691 68
821.25 0.870 785 0.897 801 993 3.102 562 0.986 218 16 13.256 17
912.5 0.869 36 0.891 535 638 2.550 853 0.985 650 765 13.376 65
1 003.75 0.867 475 0.885 806 938 2.113 297 0.985 099 317 13.559 44
1095 0.866 46 0.880 549 543 1.626 145 0.984 562 059 13.630 46
1186.25 0.864 067 0.875 707 59 1.347 158 0.984 037 562 13.884 37
1277.5 0.860 829 0.871 233 706 1.208 682 0.983 524 64 14.253 19
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Fig.1 Comparison between Arrhenius formula model and
environmental action dynamics model
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