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Failure Modes of ZnO-based Varistor
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(1. State Key Lab of MMCs, Shanghai Jiaotong University Shanghai 200030, China: 2. Changzhou Chuangjie Lightning
Protection Co., Ltd, Changzhou 213016, China) '

Abstract: Studied were several failure modes frequently occurring in the production and application of zinc oxide
varistors, including electrode-related failures, average power dissipation overstress failures, moisture degradation. The
experiments discover the characteristics and mechanism of the above-mentioned failure modes, and the electrode’s resistence
of varistors can be decreased by increasing its thickness; for the varistors used in surge protective devices, I,=15 kA can be

taken for the standard impulse current; the moisture degradation of varistors can not give rise to the electrical circuit failure,

and the moisture degradation of varistors can be prevented by insulation treatment in the side.
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Fig.1 The thermal effect of varistors after current impulse (ambient
temperature: 33°C)
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Tab.1 The thermal resistance of general varistors R(AT/AP)

ESEER¢/ mm 5 7 10 14 20

A R /(C - W 110~125 | 80~100 { 60~70 45~55 | 25~35

F 2 KMEEBFERAE RAT/IAP)

Tab.2 The test results of thermal resistance of varistors R(AT/AP)

SR ER ¢/ mm 25 32 34x34 40

HBA R /(C e WD) 110~125 80~100 8~12 5~10
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Tab.3 The ageing tests of varistors applying 110% of maximum continous
operating voltage after moisture failure

No. VA IL/mA _(ACS505V) RHRK &
Uima [IL/pA]| a fon | fon | tign | fazn | fian [ Uima | N | @

1 1648.1] 316 36 | 1.2 1.211.23]1.071.03]6549]| 408 |13.1
2(6367| 764 {126 1.5 1.3 ] 1.2 [0.81]0.85] 643 | 164 |4.2
3 1622.8] 137 54 [19)114] 1.4 1.0 1 1.05 [ 6422 | 156 |44
416482 487 | 3.6 | 1.2 ]| 1.7 ] 2.1 1.6 | 1.45| 621 | 587 |4.1
5(6574( 623 {11.3/09]109] 09 | 0.6 {067 ] 662 | 67.8 {168
6 [648.1[ 167 {553[10109] 09 | 0.6 [0.72] 655 | 38.6 {379
7 1620.8] 511 38115 18] 2.1 1.6 | 1.44 1610.8 | 580 |42
8 (6734 236 | 34 |07 18] 1.0} 1.0 [091 | 675 | 360 [3.6
9 ]16709) 77.5 [ 11306 ]06]066| 06 ] 06 | 672 | 158 |47
1016724} 268 [34.1]05]05§ 05 ] 05 05| 677 | 60.3 |17.7
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Tab.4 The current impulse tests of varistors after moisture failure

No. sl M s Wi jE
IL/pA | Uima a kA I/ pA Uima a
1 35.2 814 12.8 7.5 34.9/45.6 |813/775] 15.9/15.1
2 9.19 713 29.3 8.1 17.5/20 751 /7941 16.1/19.0
3 432 673 5.0 9.3 1717153 |826/777| 5.9/6.0
4 11.3 830 34.2 10.8 6.57/10.1 [827/783| 25.7/19.8
5 52.6 825 12.2 10.8 8.57/4.1 835 /792 25.8/20.9

MR ReTULE . ESCRPRSZRE, BIf
TR KT 500 pA IR, FEEETRBET, NE
EEEE 1.1, BASHIEEEMmIRE. Mk, K3
FEMELRE, 8 AR Una £F, 5 REEMAREE
RIEH o WK, XUIELHEEN SHBRE T ZH
RYIMNG, RIRERFENTEELBEN AT, KB
BIEENRE, HRT S ZEIRS.

RERPA SRR EHHEEFERABRE S R
49 No3 SHREREHBEN 820V, ZHEREN
673V, a F%4 5 MIEES, 1B£ 10 KA 8/20 us BT
Ja, ERHBERMmMKEE 826 V.

LRIMERE, ZTRARMERBERREATIRE

B, ZERERE -MENRRIHNRAER L €
ERARG LK, EAZFTHEERN, KX
FARRIGRIPIER, Xt TELELERE, EMRE
—AMREABTREEICKR R, BmASSH
R, EHAREXMAZETLUAFR, BH
RHERPER, SERLENARE, RER_NSY
B, 2BKRY, BEAEEHE, sH#ITNmA%
AbEE, ATLAT BT R E RIS

4 g

(1) BINRBREVERE, WRREKAME; &
SHREPEDBFIMAR, B KEKAHE,
Y RIEMELF, AIBh P RN R

(2) 34 mmx34 mm 5% SPD AP A, &R
IEC61643—1 #5E, WLLA =15 kKA 1E R ARFRIBUH
Mo R L=20 kA fENFRRBCE R, BTHRER
BRL, SRAEFHNELNSRY.

(3) EWHEZEE, AW ERERE
EEETRBET, BASHE, BL3IEXENA
A, ZEHBEAERHIRRE, MEHTRELEE, 7
BRI R

Sk

[1] Gupta T K. Application of zinc oxide varistors [J]. J Am Ceram Soc, 1990,
73(7): 1817-1840.

[21 RER. BFREME M) R REKREHRBA, 1993. 63-70.

[3] IEC61643—1. Surge protective devices connected to low-voltage power
distribution system. Part 1: Performance requirements and testing methods
[S]. 1998.

[4] Leite E R, Varela J A, Longo E A. New interpretation for the degradation
phenomenon of ZnO varistor [J]. J Mater Sci, 1992, 27: 5325-5329.

[S] Yen AJ,Lee Y S, Tseng T Y. Electrical properties of multilayer-chip ZnO
varistors in a moist-air environment [J]. J Am Ceram Soc, 1994, 77(11):
3006-3011.

(% KRB

....................................................................................

AEAQEHAARETUr LAAFRZILA

#BERSLE 20 BRAHEEER, 8L L¥E, £
EeiEH = 7125, 153 7.006 06 1257, K, Ee@iE
3.374 38 {47, BHIHIE 3.631 68147 .

BRLRAR, SRRk, REBIEH PSSR E
BB M 1979 51203 7 /2 1992 4E5E8 1 000 5 7, H
T 13 FEHIEE; M 100077 2] 1998 4 8 AR 1125, H
T 6 FERTE; M 112732000 £ 9 BB 2145, ATHE
BFIE: A 212/ E1 2001 46 9 ARBE 3127+ M 3127 E 2002
FE10 ARB AL, FRAT | FEWER: M 41257 3 2003 F
9 ARME 512+ M S12312004 57 BRWE 612 M6 1LEE
2005 £ 6 AR 712, HATAE 1 4.

ER, PEEBKMSEE S HOCNNIOEILLR RAE TS
K EEBRMEREBRASEITRE”. REBR, B3 6 A

30 B, BRELMHAFSBERE 112, K 10312, REHM
T 900 A, FLERMMLIBK 18.4%. HHBTH LMHA
BgKRiE, HREETRREM—%, X3 5300 A, K
£} 238%, XBEEFHFAEXRKELITHRS LA AR,
REMREMEH EMABHRTEER, MEHRAE .

BELKIEE, REERTENSED 4560 7&, bE
FERAHE G 25.6%. BE IP hbbif JLEMPRERK, 55
X3 6830 A, Bt 44 A i, WEBRHLHEREN.

A RIS B0 T BP A I R P R %o B Ik D B S AR A ()
B, GRER, WNERTAMSIGTE RGNS EE W
R REHFERMNERE, HRERHHSFOMPZEA
ByE, HBEMZ2RERERE.


http://www.cqvip.com

