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Shelf Life and Aging Properties of Acrylonitrile—Butadiene Rubber in Hydraulic Oil
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Abstract Accelerated aging test for acrylonitrile=butadiene rubber was carried out with two compression ratios

at four different temperatures in 10” hydraulic oil. The molecular structure , Tg and thermal properties of nitrile butadi-

ene rubber before and after storage were characterized by FTIR,DSC and TGA. The results showed that the reliability

of the shelf-life deduced by accelerated aging test was high. The aging of acrylonitrile~butadiene rubber after 12 years

was not obvious.
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17 DSC 2381, IREEF N 5 ~10 mg, WHRSIA N N,
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Tab.1 Compression set of acrylonitrile—butadiene rubber in 10* hydraulic oil ( compression ratio:25%)

e 70°C 80°C 90C 100C

T et . ALt/ . EAntd . ALt .
1 2 0.0567 2 0.0658 2 0.0903 2 0.1035
2 6 0.0800 6 0.1089 6 0.1425 4 0.1466
3 10 0.1133 10 0.1430 8 0.1671 6 0.1903
4 15 0.1217 15 0.1717 10 0.2040 8 0.2185
5 20 0.1427 20 0.2135 15 0.2209 10 0.3048
6 25 0.1574 25 0.2405 20 0.3070 15 0.3472
7 30 0.1662 30 0.2785 25 0.3372 20 0.4147
8 40 0.2111 40 0.3388 30 0.3940 25 0.4669
9 50 0.2186 50 0.3624 40 0.4716 30 0.5310
10 60 0.2446 60 0.3903 50 0.4992 40 0.6114
11 80 0.2707 80 0.4257 60 0.5437 50 0.6499
12 90 0.2854 90 0.4557 70 0.5920 60 0.6965
13 100 0.2967 100 0.4890 80 0.6281 70 0.7439
14 110 0.3139 110 0.5224 90 0.6595 80 0.7773
15 120 0.3298 120 0.5460 100 0.6968 90 0.8021

x2 TREBEE10REHRREERATHE () 8lE(EHL:30%)
Tab.2 Compression set of acrylonitrile—butadiene rubber in 10* hydraulic oil ( compression ratio:30%) )
70°C 80°C 90C 100°C
P - - - -
ZAkE/d e Z Akt E/d & Ak R/ d e Ak R/ d &
1 2 .0521 2 0.0661 2 0.0891 2 0.1046
2 6 0.0804 6 0.1077 6 0.1562 4 0.1553
3 10 0.1102 10 0.1441 8 0.1806 6 0.2006
4 15 0.1210 15 0.1731 10 0.2163 8 0.2244
5 20 0.1413 20 0.2171 15 0.2628 10 0.2340
6 25 0.1556 25 0.2444 20 0.3235 15 0.3148
7 30 0.1714 30 0.2787 25 0.3599 20 0.3949
8 40 0.2162 40 0.3451 30 0.4099 25 0.4494
9 50 0.2211 50 0.3703 40 0.4846 30 0.5198
10 60 0.2459 60 0.3976 50 0.5119 40 0.6113
11 80 0.2718 80 0.4353 60 0.5643 50 0.6552
12 90 0.2879 90 0.4591 70 0.6062 60 0.6993
13 100 0.2949 100 0.4986 80 0.6443 70 0.7487
14 110 0.3183 110 0.5350 90 0.6785 80 0.7808
15 120 0.3298 120 0.5563 100 0.7093 90 0.8029
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Tab.3 Simulating equation of compression set with

respect to aging time ( compression ratio:25%)

IR/ C A I LIPSV
70 1 —& = 0.9607¢( 0011207 r=-0.9906
80 1 - & = 0.9766e 026%™ r=-0.9968
90 1 - & = LOI11e ~0005%™) r=-0.9979
100 1 - & = 0.9952¢( 0058407 r=-0.9992
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Tab.4 Simulating equation of compression set with

respect to aging time ( compression ratio:30%) )

UL/ C WE I B ENA
70 1 -& = 0.9549¢( 000 r=-0922
80 1 —& = 0.9719¢( 010%™ r=-0.9967
90 1 — & = 0.9944e( 003849076 r=-0.9974
100 1—& = 10045e(~0052°7%) r=—0.9988
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Fig.1 Curves of compression set with respect to aging time
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Tab.5 Extrapolated correlation between compression

set and storage time at 25 C

FE4it VAR HMERLE AR HHIE
/% /C KETH /% EX4
25 25 | —g = 098570000 90 0.9938
30 25 ] -g = 0981260009 90 09913

I, AMEEFEZ AR AN 11 a(JE4R R 30%) (12 a( &
45N 25%) .
K6 TEEBKIEGFEEGHELR(INFRE 25 C)

Tab.6 Extrapolate storage life of acrylonitrile-butadiene

rubber at 25 °C
X [ENa it AR, 322
VR4 % fH Rk AASTE %
11 a 12a
25 0.38 0.40
30 0.40 0.42

R 5 PRIMELG RT3 IR [ 46
RN (2 N Y 2= g EV VAR VA B NG 2 <
AEURIFE 6, 3R 6 nl UL, HE HoR AL RN 0.40
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Tab.7 Compression set of acrylonitrile—butadiene rubber after 12 years aging at RT

eI Wiy anved PR il 5% Uiy anvad H KA HEERT AR E RS
WITHE/ mm J& i/ mm {5 B/ mm B R/mm AR FE4i L/ % H K AR %
2+0.1 2.102 1.750 0.1590 22.7 0.3430
2.2+0.12 1.865 1.480 0.0830 25.0 0.3340
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Fig.2 FTIR spectra of acrylonitrile=butadiene rubber
before and after storage
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Fig.3 T, of acrylonitrile—butadiene rubber before and after storage
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Fig.4 Thermogravimetric behavior of nitrile butadiene rubber before and after storage
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