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Aging Properties of Fluororubber in Oil Medium Under High—low
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Abstract In order to obtain the aging mechanism of a certain kind of sealing fluororubber under high—low temperature
cyclic conditions, the fluororubber seal ring was subjected to an accelerated aging test of high—low temperature conditions
in oil medium. The changes of compression set, mechanical properties, microstructure , molecular structure and dynamic
mechanical properties under the condition of temperature—changing oil medium were studied. The dissociation energy of
several important chemical bonds of fluororubber molecules was calculated. The test results show that the maximum tensile
strength and elongation at break of special fluororubber decrease with the increase of the number of cycles, and the
compression set rate of fluororubber samples stored in oil medium increases gradually in the early stage of aging. The

compression set rate of fluororubber samples slightly restored in the late stage of aging, as the aging time increases, the

side groups of the fluororubber molecules decompose and the main chain flexibility increases.
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Fig.2  Curves of elongation—time, tensile strength—

time of fluororubber under different media

FH 1 2 1T DU 3505 0 P T il 58 55 R g i
Y81 I 2 Ak Bt ] %) B K T AR, 7 Yk A 3T b A7 1
I FELE AL 60 d J5 LT R A 223% , Sl A I
HR A Y AR TR 7 W i S8 A 3 d ) B
L IX A] B H S5 BT R N A AR AL T 3 3
o A BT AR B IRE Y A i 1 A 8 A I R B
B, 2P R T REGE . o, P A i R 22
SRR ORI AR, O T TR A

FHAE T2 hip://www.yhelgy.com  20204F 45 384



A P MM T S P AR REE 2 AR R T as
AR R BT BRI S AN I AR DL R
FIAEAE P I BE 2er 5 40 BT rhoih 431 i 2L R VR F R 3%
W TR AR A R = 2 S AR A T
U BUH TR AE AT IR (9 ) 57 1 RE G T
Ko o ARSI BN J2 , ASTR) A J0T H JRURR e o A i J3E 3
LT AN R B BB B TR R AT SR TR
B A 70 9 FEUAR e A £ P IV g I 2 LR TG 0 R
B > C=N AC IR, LA I B vy ) o K i e 3 =k
Ak, 545 0 S A T B 2o i 8 3] -, DT 5 BB00UAR
2R RE R B B

2.2 EBAATH

TR T 48 7 A8 T~ ] il 28 40 8] 3 BT

6().

—a— A
50 —— ?E/_:hfl\ﬁi
N
3 401
‘\:'\é
i»( 301 .
% 20+
&
101
0_

0 10 20 30 40 50 60
HUReHs ) /d
B3 AR AR 46 7 AL T #3855 URE IR 1] 56 2
Fig. 3 Curves of compression set—time of fluororubber under

different media
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Fig. 6 30 days of aging under air media
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Fig. 8 30 days of aging under oil media
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Tab.1 Dissociation energy of different chemical bond of

fluororubber
¢ E(FKM)au EP()au  EQ(c)/fau  BDE/KJ-mol™
i -1971.37 -39.61 -1931.59 446.33
il -1971.37 -99.18 -1872.00 498.85
il -1971.37 -551.73 -1419.49 393.83
iv -1971.37 -355.71 -1635.50 420.08
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Fig. 12 Hardness change of fluororubber stored in air

medium for different days
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under air and oil medium
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