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Investigation on The Accelerated Factor of Rubber Sealing Materials

Ding Xiaojun' Zhao Guanghui’

(1 Aerospace Research Institute of Materials & Processing Technology,

Wang Shuhao’
Beijing  100076)

Zhao Yunfeng'

(2 Representative Office of The PLA-Second Artillery in Capital Aerospace Machinery Company,Beijing 100076 )

Abstract Based on the data for accelerated life and natural storage life of six rubber sealing materials including

EPDM-8101,

EPDM-8106, NBR-45713, NBR-5073, FKM-7103 and CR-4103,
calculated. The results indicate that excent FKM-7103,

the accelerated factors were

the accelerated factors are agree with Van'Hoff factor. The

accelerated factors of aging temperature can be used to predict storage life of rubber sealing materials instead of the ac-

celerated factors between accelerated life and natural storage life.
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Tab.1 Compression set data of accelerate aging and natural storage for EPDM-8101

25C 90C 100°C 110C 120C
t & t & 2 & t & t &

184 0.063 4 0.0982 1 0.0870 0.33 0. 0804 0.17 0.0884
731 0.087 8 0.1187 2 0.1024 1 0.1043 0.33 0. 1004
1096 0.098 17 0.1478 4 0.1195 2 0.1231 1 0.1395
2193 0.110 31 0.2041 8 0. 1587 4 0.1624 2 0.1701
3288 0.111 45 0.2315 10 0.1724 8 0.2291 4 0.2415
3653 0.127 64 0.2895 14 0.2065 12 0.2753 8 0.3368

- - 80 0.3476 18 0.2338 18 0.3556 12 0.4507

- - 96 0.4176 26 0.2662 24 0.4410 18 0.5953

- - 112 0.4364 34 0.3379 30 0.5436 24 0.7075
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Tab.2 Compression set data of accelerate aging and natural storage for EPDM-8106
25C 80C 90°C 100°C 110C
t £ t & [ £ t & t &

71 0.0364 0.25 0. 1800 0.42 0.2440 0.25 0.3090 0.17 0.2920
926 0.2411 1 0.2430 0.75 0.3530 0.83 0.4370 0.5 0.4930
1143 0.289%4 1.67 0.2960 1.5 0.4190 1.58 0.5290 1 0.5860
2486 0.3322 3.46 0.4010 3 0.5070 2.58 0.5930 2 0.6940
3491 0.5147 6.71 0.4850 5 0.5800 4.08 0.6390 4 0.7410
8289 0.6644 10.71 0.5310 9 0.6500 7.08 0.7330 8 0.8010

- - 16.71 0.5750 14 0.6910 12.08 0.7900 14 0.8620

- - 25.71 0.6280 25 0.7730 21.08 0. 8430 - -
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Tab.3 Compression set data of accelerate aging and natural storage for NBR-45713

25°C 70°C 80C 90°C 100°C
¢ e t £ t £ t £ t £
753 . 1705 0.52 0.0540 0.5 . 0676 1.3 . 0980 0.67 . 1042
2208 L1754 2 0.0925 2 .0938 6 . 1881 2 . 1454
2743 L2118 10 0.1168 10 L1351 10 .2207 4 L2271
3080 L2107 20 0.1427 20 . 1874 15 .2642 8 .2881
3450 .2422 40 0.2119 40 .3218 20 .3001 12 .3536
3815 .2453 65 0.2909 60 .4126 32 .3852 16 .4169
4180 .3093 80 0.3097 80 .4339 45 L4187 20 . 4756
4907 .2985 115 0.3560 115 .5007 70 . 4540 30 .5056
x4 5073 TIEBRMEZLES BANGFESRATHEIE
Tab. 4 Compression set data of accelerate aging and natural storage for NBR-5073
25C 70°C 80C 90C 100°C
t & t £ t £ t & t £
616 . 1470 0.50 0.0526 0.5 . 0625 0.67 . 0830 0.33 0.0725
753 . 1589 2 0.0938 2 L1128 1.3 . 1097 0.67 0.0934
1664 . 1605 10 0.1144 5 . 1260 5 . 1857 2 0.1571
2208 . 1918 15 0.1411 10 . 1635 10 L2757 4 0.2423
2743 L2125 20 0.1563 20 L2224 15 L3144 8 0.2651
3450 L2132 40 0.2332 40 .3224 20 .3600 12 0.4132
4180 L2734 65 0.2856 60 . 4395 30 L4122 16 0.4808
4607 .2839 80 0.3316 80 . 4996 45 .5174 20 0.5383
4907 .2850 100 0.3733 100 .5782 60 . 5808 30 0.6388
6329 L3197 115 0.4369 115 . 6220 70 L6371 35 0.6755
x5 7103 R NEEL S BANFES Kk AL HE
Tab.5 Compression set data of accelerate aging and natural storage for FKM-7103
25C 90°C 110°C 130°C 150°C
¢ e t £ ¢ £ t e t £
335 .2100 1 0. 1003 1 . 1303 1 . 1504 0.17 0.1183
818 .2260 3 0. 1448 3 . 1455 3 . 1651 0.33 0.1319
1406 .2720 8 0.1628 5 . 1668 5 .2193 1 0.1628
1548 . 2460 24 0.1911 8 . 1985 8 .2558 3 0.2200
1916 .2630 32 0.2249 18 .2523 12 .3082 5 0.2696
2280 .2470 41 0.2232 32 .3223 18 .3453 8 0.3151
2645 .2470 50 0.2329 50 .3578 24 .3764 12 0.3180
3010 .2560 61 0.2437 61 .3816 31 . 4045 18 0.4460
- - 70 0.2503 70 . 3986 40 . 4420 24 0.4903
- - 80 0.2546 80 L4071 53 . 4885 30 0.5412
- - 101 0.2704 101 .4367 65 .5249 36 0.5840
- - 120 0. 2855 120 .4603 81 .5580 42 0.6116
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Tab.6 Compression set data of accelerate aging and natural storage for CR-4103

25C 60°C 70°C 80°C 90°C

2 & t & L & 12 & t &
68 0.2691 2 0.2090 1 0.2370 0.5 0. 2460 0.38 0.3120
225 0.3290 4 0.2660 2 0.2980 1 0.3050 0.92 0.4180
302 0. 4400 7 0.3290 4 0.3790 2 0.4010

487 0.4838 10 0.3690 6 0.4310 3 0. 4450 2 0.5410
693 0.5610 15 0. 4360 8 0.4510 4 0.4770 3 0.6070
937 0.5963 20.5 0.4580 11 0.5080 6 0.5610 4 0. 6550
1261 0.6553 26.5 0.5090 15 0.5510 8 0. 6250 6 0.7310
1737 0.6607 32.5 0.5320 20 0.6120 11 0.6740 9 0.8160
3101 0. 6690 40.5 0.5770 26 0.6560 15 0.7300 12 0. 8560
4133 0.6777 53.5 0. 6060 34 0.6920 18 0.7710 16 0.9050
4545 0.7207 74.5 0.6810 46 0.7470 23 0.7980 - -
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Tab.7 Accelerated factor between accelerated life and natural storage life
I 2 AR N RO 2
GiitHA

8101 8106 45713 5073 7103 4103 A

SEHME 2.72 3.06 2.44 2.49 1.53 2.34 2.43

95% Efr N IR 2.57 2.97 2.42 2.45 1.48 2.25 2.36

95% & fr IR 2.87 3.15 2.47 2.53 1.58 2.43 2.51

LREED 2.73 3.01 2.42 2.47 1.55 2.28 2.41

Iy % 0.21 0.05 0.01 0.02 0.02 0.10 -
Bt 2= 0.46 0.23 0.09 0.12 0.13 0.32 -
R8 BETHMPIMERE
Tab.8 Accelerated factor of Rubber sealing material
e B RN R 4L
Jin it R H
8101 8106 45713 5073 7103 4103 S
i AL ] 5 AR
2.72 3.06 2.44 2.49 1.53 2.34 2.43
ey OB EY
EAL R Z 0] 14 in R 5 2.03 1.35 1.58 1.74 1.83 1.83 1.73
T IR R 22 [ 14 3 R 4 2.15 2.57 2.17 2.11 1.61 2.38 2.17
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Fig. 1  Comparison of accelerated factors of six rubber sealing materials
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