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Abstract: More than 60% of accidents are caused by deterioration of seals in substation equipment. Mastering
the aging mechanism and life estimation of seals for substation equipment is the key to preventing such accidents.
The aging test of substation equipment sealing materials is carried out, five typical rubber sealing materials
for substation equipment is Selected, and the aging test research under the superimposed influence factors of
temperature, temperature and mechanical vibration is carried out. Hardness, tensile strength, compression permanent
deformation rate, and appearance inspection are used as performance evaluation indexes to assess the aging
mechanism and aging of rubber sealing materials. The results show that temperature has a more significant effect
on the tensile strength and compression permanent deformation properties of the five materials. And mechanical

vibration has little effect on the compression permanent deformation performance of the five materials.
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R1 60 °C THEMIGREE MR ESR

Tab. 1 60 °C under the compression of five kinds of rubber seal

materials
e E?ﬁﬁﬂﬁt WK G I = Ay
G2 WA T
hy

1 6.1 6.04 593 587 582 578
HN7550 2 6.11 6.04 594 587 582 578
3 6.12 6.06 594 587 583 579
1 6.3 62 606 596 59 585
A0380 2 6.28 6.18 6.04 596 59 583
3 6.35 623 608 6 594 588
1 6.29 625 6.18 6.14 6.12 6.11
F75GLID 2 6.23 62 6.16 6.12 6.1 6.1
3 6.22 6.19 6.14 6.1 6.08 6.07
1 6.19 6.16 6.11 6.08 6.07 6.06
FQ70LBYQ 2 6.15 6.12 6.08 6.05 6.04 6.03
3 6.14 6.11 6.07 6.05 6.03 6.02
1 6.2 6.07 596 59 584 579
N7040 2 6.15 6.03 591 585 58 577
3 6.21 6.07 595 59 583 581

R2 60°C RIRFH T HMGRZE GBI ES
Tab. 2 60 °C and vibration under the compression of five kinds
of rubber seal materials
IR R
R L

hy

Peggg o
9

1 6.11 6.04 592 585 58 577

HN7550 2 6.11 6.04 592 585 58 572
3 6.1 6.04 591 584 58 577

1 6.3 6.18 6.04 594 588 58I

A0380 2 6.29 6.17 6.03 593 587 582
3 6.3 6.18 6.04 594 588 5383

1 6.25 6.2 6.15 6.12 6.1 6.08

F75GLID 2 6.23 6.18 6.13 6.1 6.08 6.07
3 6.23 6.19 6.14 6.1 6.08 6.07

1 6.19 6.14 6.11 6.08 6.07 6.03

FQ70LBYQ 2 6.18 6.14 6.08 6.05 6.04 6.03
3 6.18 6.14 6.07 6.05 6.03 6.02

1 6.16 6.03 59 585 579 575

N7040 2 6.16 6.02 59 585 579 575
3 6.15 6.02 589 584 579 574
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Fig. 3 The variation law of hardness over time in the aging test

of nitrile rubber
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Fig. 4 The variation law of hardness over time in the aging test

of acrylic rubber
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Fig. 5 The variation law of hardness over time in the aging test

of fluororubber
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Fig. 7 The variation law of hardness over time in the aging test

of hydrogenated nitrile rubber

B E7R g, ST R IHNTSS07E & i
TR R AL A A R K, AR L I K
FrELEc s TR, BE (AR, 2GR
FIREBEIE K, WEEAETT RN K%,
E100 C . 125 CHII50 CimpEET, 7T7RIGHAE
AR B 1A 40 BIBE K104~ . 214 Fn234 i
FETE.
2.2.2 $ frf B A T L

A S A R TR AT B AR I, A
EORE I i 0 34 R, RGBSR A
PR B SLbRIE, hifFE 2440 mm/min, FFp
BB AORHE100 1C . 125 CHITS0 Cig ¥
A B A BRI B 5 B B S AL R] AR b
F LA h 2 A0 18 ~ B 12 R,

22 .
=100 C

20 L -+ 125 Ty |

18 |

16

$i {HI58 i /MPa

10 L . -
0 20 40 60 80
REIPN
B8 TR (i ihh hos B e R 18 T (L M
Fig. 8 The variation law of tensile strength over time in the

aging test of nitrile rubber
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Fig. 9 The variation law of tensile strength over time in the

aging test of acrylic rubber
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Fig. 10 The variation law of tensile strength over time in the

aging test of fluororubber
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Fig. 11 The variation law of tensile strength over time in the

aging test of fluorosilicone rubber

HIE TR0, AR IKFQ70LBY QfE = Ff
BT, BL A% B 2 (LI R] R SE & T B
i BERR v, T Pl SR

20 .
b4 ——100 C
19 b 7 -+~ 125C |
/ -4+-150 C
£
2
oy
bl
=
ia
0 20 40 60 80
IS
B 12 ST RERE: HN7550 240t 0 {58 fE Ba R 18] 2 (L
&

Fig. 12 Changes in tensile strength over time during aging test

of hydrogenated nitrile rubber HN7550
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Fig. 13 The variation law of compression permanent

deformation with time in nitrile rubber aging test
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Fig. 14 The variation law of compression permanent

deformation with time in the aging test of acrylic rubber
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Fig. 15 The variation law of compression permanent

deformation with time in fluororubber aging test
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Fig. 16 The variation law of compression permanent

deformation with time in the aging test of fluorosilicone rubber
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Fig. 17 The variation law of compression permanent deformation

with time in the aging test of hydrogenated nitrile rubber
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Fig. 18 Comparison of compression permanent deformation test

data for nitrile rubber at room temperature, room temperature

vibration test, high temperature and high temperature vibration

test
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Fig. 19 Comparison of compression permanent deformation
test data for polyacrylate rubber at room temperature, room
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temperature vibration test
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