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Comparison and Analysis of Physical Properties among EPDM, NBR and
CR O-Rings Used in Gas Insulating Switch

GAO Ya-juan, ZHAO Xuan-bo, WANG Wen-chang
(Baoding Tianweijinsan Rubber Industry Co. Ltd., Baoding 071051, China)

Abstract: In order to evaluate merits and demerits among EPDM, NBR and CR O-rings commonly used in gas insulating
switch, the three kinds of rubber samples were tested under the same conditions. Analyzing the test results, the comparive
orders for mechanical properties, heat-or weather-aging resistance, liquid dipping resistance and low temperature behaviour of
the three rubbers were presented, which can be used as a reference for GIS manufacturers to select O-rings.

Key words: gas insulating switch(GIS); O-ring; EPDM; NBR; CR

) , GIS
0
GIS 0 1 3 GIS
GIS 3 ) )
; 3 GIS
3 l
, GIS , ,
' 1
( GIS O ) 1.1
: : @
(
JIS ), 3
3 e
12007 -08 -28; :2007-12-28

(1977-), ,



2008 4 44 2 - 119
3 120 x70 h ,
TSK-5403L 120 x70h ,
1 / 70+¢5 7045 705
2 IMPa >98 >98 =18
3 1% >180 =250 =200 2 3
4 100% /MPa >29 >27
5 /(N mnt?) > 147 , 3
6 1% > 40 , 3
7 / <10 705
8 % =-15 >-10 2.1
9 100 x70h /% = -45 >-20 3 4
10 180°
11 / <10 '
12 1o x70n 1% >-15 (13 (70£2) :
13 1% > -45 ,
14 250100 x70h < 25 < 35
15 25% 120 x70h < 40 '
16 TsK-5401L / 2 -10 ’ ’
17 % =-10 (2) ,
18 1% = -10
19 120 x70h 1% < +15 :
20 / -5 48 ) ,
21 ASTM 1 1% > .15
22 150 x70h 1% > - 40
23 1% -8 45
24 / -15 0 (3) 4 ,
25 ASTM 3 1% > .25 ,
26 150 x70h 1% > -35
27 1% 0 +20
28 ,-40 x5h (4)3 ,
29 , 50/10/ < -45 , u 2506 120 %70 h”
30 , T100/ <-30 , 20.4%
, @ 3
4 3
> >
’ 2.2
2.2.1
1.2 (D) 120 x70h ,
: 2 1,
8 1
, x70 h, 12
, 1
100 x70h,
(70+5)
= 10 il
+10 ; 10% 30%; ; 10
1 ,120 x70h
, , 1000h 100 x280h ,
ASTM 1 ASTM 3 25 12



- 120 Apr. 2008 High Voltage Apparatus Vol.44 No.2
2

1 GB/T 531-1999

2 GB/T 1681- 1991

3 25%, 120 x70h GB/T 7759 1996

4

5 GB/T 528- 1998 (2

6 100%

7 GB/T 529- 1999 )

8 1

9 ,120 x70h

10 45

11 1

12 !

13 ,1000h 45

14 1

15 TSK- 5403L 45

16 120 x70h

17 GB/T 1690

18 1

19 ASTML 45

20 120 x70h

21 17

22 1

23 ASTM3 45

24 120 x70h

25 17

26 1

27 25

28 120 x70h 45

29 17

30 GB/T 1682- 1994

31 40 50%, 1ulU/L,10h GB/T 7762-2003
1 / 72.0 70.0 69.0
2 1% 55.0 37.0 52.0
3 , 25%, 120 x70h 9.6 16.4 29.4
4 IMPa 17.2 22.8 17.4
5 1% 204.0 316.0 208.0
6 100% IMPa 6.4 51 6.2
7 /(N mnY) 278 37.7 27.9
8 ,120 x70h / +1.0 +8.0 +12.0
9 1% +9.9 +7.5 +1.1
10 1% +9.8 -31.6 -30.3
11 , 1000h / +1.0 +0 +0
12 1% -1.2 -1.8 -9.2
13 1% +0.5 -25 -3.8
14 TSK-5401L 120 x70h / -5.0 +4.0 +9.0
15 1% -2.3 +3.9 +4.0
16 1% +7.3 -31.9 -22.6
17 1% +6.5 -38 -7.9
18 ASTM 1 120 x70h / -18.0 +3.0 +1.0
19 1% -36.0 +5.7 -10.9
20 1% -31.4 -13.3 -135
21 1% +75.0 -4.2 -0.5
22 / -21.0 -7.0 -20.0
23 1% -50.6 -32.0 -38.5
04 ASTM3 120 x70h 1% -441 -39.9 -139
25 1% +110.6 +8.9 +57.6
26 25 120 x70h / -21.0 -1.0 -21.0
27 1% -50.6 -7.9 -37.3
28 1% -47.1 -41.1 -4.8
29 1% +112.0 +5.6 +50.7
30 / -60 -48 -42
31 40 50%, 1ulUL,10h




24 2 - 121

2008 4
(2) ’
0
| ’ ( TSK-5401L )
’ ,3
I} ' ! ’ O
, 7 ,ASTM 3 25
, 3 ( ), ASTM 1
, ASTM 1
(3)3
: ASTM 3
ASTM 1 ASTM 3
, 2.4
30% y 3 >
y ] 1 >
1 3 |
> >
2.2.2 |
3 3 1000 h |
.3 ’
> 1
> ’ |
2.3
3 4
| 2.5
) ! ( 7 O |
) : | |
3 TSK-5401L ’
> > 3 g
>
3 ASTM 1
: > >
ASTM 3 25 '
> >
GIS 0o ,

, ( 125



2008 4 44 2 - 125

2/3 ,
«
@ 1
=
=
o
0 25 50 75 100 1 .
952 b 1l ' : U}
P4 SRS T G A W R o » 2000, 37(8): 4-7.
[2] : , o [y
5 , 2005: 1058-1061.
2), : , 3] , , . Beta Fluid
, [1. , 2003(8): 16-19.

[4] HWANG M D, GRADY W M, SANDERS H W. Calculation
of Winding Temperatures in Distribution  Transformers
Subjected to Harmonic Currents [J]. IEEE Trans. on Power
Delivery, 1988, 3(3): 1074-1079.

O [5] . [9]. ,
0.005 2003, 40(5): 1-6.
0o
0016,
0022 6] : o
0,033 , 2002, 39(9): 8-12.
0038
00442 [ : [
0.049
2002, 28(5):10-12
[8] . [].
(O BEESH (T) R AR L) , 2002, 21(4): 46-50.
BS54 76 2 : M. . 2003.
[10] - [M]. : , 2003
111 W F, JAC ). M.
. 2002.
[12] . M.
- . 1995,
[13] : . ( 3 )M
, 1998,

[14] LEFEVRE A MIEGEVILLE L, FOULADGAR J, et al. 3-D
Computation of Transformers Overheating under Nonlinear Loads
SRN11- M- 800/10 [l IEEE Trans. on Magnetics, 2005, 41(5): 1564-1567.
) - [15] , . [1.
, 2004, 24(7): 223-226.

121 )

GIS '

GIS



