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The effect of insulating coat material on electrical
characteristics of varistors for surge protective device

WANG Mao hua', HU Ke ao, ZHANG Nan fa’
(I.State Key Lab of MM CS, Shanghai Jiaotong University, Shanghai 200030, China;
2. Changzhou Chuangjie Lightning Protection Co, Lid, Changzhou 213016, China)

Abstract: The changes of electrical characteristics of varistors after being coated in epoxy resin
were investigated. As the coat material permeating in the edge of varistors, the leakage current
increases continuously which leads to the degradation of electrical characteristics, part of current
pass through the coat material in the side. After the AC accelerated aging test, the electrical
characteristics of varistors degrade further. The degradation phenomenon of varistors due to the
coat material can be prevented by selecting the suitable coat material, or by first treatment using
insulating glaze in the side of varistors.

Key words: varistor; casting; insulation; electrical characteristics

(31

, 100~ 1000V) ( 10V )

( =
(SPD) )

[1.2]

(Surge Productive Devices, SPD) ,

: 2004~ 07- 25

(Tel: 0519- 6970660 E- mail: wmh2000@sjtu. edu. cn)



55

WHLHETL (0A)

2004 No. 6
50~ 100LA, 1001 A SPD
5060A/5060B , S5060A ( ).
5060B( ) =100: 20, 607C,
3h ,
, SPD Vma= 620V, s
SPD , CJ1001 0. 75V im
(SPD) , 1(a) (b)
2 -
160 @ 1 ®
140 . 243
1204 3 20
100 E 167
] 24
80 = 127
607 3
40 8
20 s 50 5 30 3 TS 0 15 20 25 30 3
0 5 10 15 20 25 30 35 15 20 25 30 35
i W f(min) W R dmin)
1 ’
s 385Vrms , 1k Q Ry,
: : 500 Ry :
2 6h, s 400pA
B, C , A 2~ 3mA, Ry ,
, , , 500V
2 C 2 2
. . , SPD 500V ,
, 500V , 15mA ,
C , SPD )
2 SPD ,
. (2
A I/ Vima/ a : 570uA/ 353V/
1.8, 16 , 3
rm—— B , 1
. - — , , (322uA/ 638V /4. 0)
B i t(min) 1 I./ Vima/a= 96uA/ 648V /4. (O
2 2 In/ Vwma/la= 8. LA/ 650V/ 41. 6
3 I/ Vwmala= 3. 720A/651V/49. 6
SPD ’
SPD " S0HZ,



56

5060A/ 5060B

(3) sPD , : 85uA,
2
, ? 4
420V 70°C : 420V 70C
2 : 3
: , SPD 2
1 I/ Vimal a
4 3 4 5
0. 41LA/646V/69.0 3220A /638V/4.0 30. 8uA/ 641V /52 8 0.561A/ 648V /66.2
0. 50uA/650V/58.8 313uA/638V/4.0 34.94A/636V/41. 8 0. 84uA/645V/67.2
0. 431A/652V/70.2 133uA/636V/5.7 250A/626V/51. 5 5.781A/644V /62 4
0. 41LA/645V/70. 1 — 0.81LA/631V/47. 5 1. 061A/ 649V / 66. 3
— — — 0. 87uA/ 646V /66.9
2 SPD I,/ V!l a
24h 48h 90h 106h
1 4. 1WA/ 616V /54. 5| 2. TWA/626V /535 420A7/626V/31. 8 4100A/614V /4. 3 S5801UA /482V /7.1
2 1.2uA/625V /57 3| 3.00A/633V/54. 6 8. 8uA/632V/51 5 38uA/633V/38 7 85uA/634V/9.8
3 1. ILA/ 616V /54 4| 300A/624V /39 4 S40A/623V/23. 6 94uA/ 627V /8 2 1501A / 625V /4.3
4 1.40A/654V /49 4| 13UA/659V/44. 5 68UA/655V /16 280LA/656V /3. 8 536UA / 609V /4.2
3 I/ Vim/ a
24h 48h 90h 106h
1 1.81A/653V /53 5| 0.50A/662V/53. 6 0.51A/664V /55 0 | 0.60LA/667V/57. 1| 0. 8UA/667V/57.6
2 2.2uA/617V/50. 8| 1. 1uA/628V /53 6 1.3uA/632V/53. 4 [ 1.4uA/636V/53 4| 1. uA/638V/54.4
3 1.9A/643V /52 4] 0.6LA/651V/53. 6 1. IMA/653V/53. 6 | 0.9A/656V/56. 8| L. IMA/657V/57.3
4 1.91A/ 648V /43 0.84A/658V/44. 9 1.30A/ 657V /43. 6 1.0LA/661V/49. 1| 1. 20A/660V/49.7
o 2
[51
2 2 2 2
2
(4

: , SPD ,
. 420V 70C
4 SPD I/ Vi / a
24h 48h 90h 106h

1.6ULA/ 658V /528

0. WA/ 664V /54 4

0. 6LA/ 665V /55.8

0. WA/ 669V /57. 9

0. §1A/665V/57.2

2.4uA/621V/51.3

1.6LA/629V /535

1.40A/634V /54.3

1.40A/639V /52 7

1. LA /637V/53.2

1. TuA/ 647V / 52. 4

0. %A/ 653V /53 6

1. 0uA/ 656V /52. 6

0. 8uA/ 660V /55. 4

1. LA/ 659V /56.5

S BRUS T I NS e

1.20A/651V/43.3

1. IBA/ 657V /44. 77

1.30A/ 659V /44.6

1. IBA/ 663V /487

1. @A /660V/50.3

(T 4% 637M)



2004 No. 6 63
3.4 4
, 120°C 10min , 200°C KEMA T& D TESTING
4h , 90% , SERV ICES( KEMA )
(50°C/ 48h/ 200% ) 2% ; ’
KM ENGER- , IEC60502- 4
SOLLRAND R 2KM DES 5
MA REP " SANJO
ENGEL MULTIPLAS '
3. 5 2 2 2
[1] JB/T8640- 1997 1- 2 26/ 35kV
[S].
[2] [M]. : )
( 1) 1995.
, , [3] .35 [R]. 3
, , 1982.
[4] (1 )[M]. - , 1990.
’ ’ [5] . [J]. , 2002
) 5 (2: 34~ 39
(2) el . . 1.
, 2004, ( 3): 25~ 26.
’ ’ [7] GB/T 12706 2— 3— 2002. 1kV(U, = 1.2kV)
’ 36kV(U, — 40.5kV) [S]. GB/T
) 11017. 1- 2- 2002 110kV
[S].
(L% 56M) .
(3) ,
, , [1] T K Gupta, Application of zinc oxide varistors [J].J.Am.
Ceram. Soc, 1990,73(7) : 1817~ 1840.
[2] . [M]. : , 1993
324~ 352
4 [3] I1EC61643- 1,Surge Protective Devices connected to Low —
(1) , Voltage Power Distribution System,Part 1: Performance
, , , requirements and testing methods[ S]. 1998.
[4] . [J]. , 2000, (6):
’ 57~ 59.
[5] . [J1.
(2) SPD , , , 2003, (2): 44~ 47.



