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Surge Current Characteristics of ZnO-PrsQ11-CoO-Cr03-Dy.0s-based Varistors

Myung-Jun Kim, Dea-Hoon Yoo, Jong-Ah Park, Choon-Woo Nahm
Department of Electrical Engineering, Dong-Eui University

Abstract - The surge current -characteristics of
Zn0O-Pre0y1- CoO-Cr:03--Dy203-based varistors
were investigated with various Dy20s; contents.

The sintered dcnsxtv decreased in the range of
52~46 g/em’ with increasing Dy:0s content.
The incorporation of DyyOs markedly enhanced
the nonlinear properties of varistors above 10
times in nonlinear exponent, compared with the
varistor  without Dy20;. The varistor ceramics
doped with 05 mol% Dy,0;3 exhibited the
highest electrical stability. However, the
remainder varistors resulted in thermal
runaway due to low density of varistor
ceramics. The clamping voltage ratio exhibited
a minimum value of 203 in 10 mol% Dyv.O3
at surge current of 100 A(8/20 us).
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2% 1. Dy:Oz #H7bgdl w& ZPCCDAl nial A
9 v FZ B4 (a) 00 mol%, (b)
05 mol%, (c) 1.0 mol%, and (d) 20
mol%.
Iig. 1. Microstructure of ZPCCD based
varistors with various Dy:O3
contents;  (a) 00 mol%, (b) 05
mol?, (¢) 1.0 mol%, and (d) 20
mol%
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Fig. 2. V-I characteristic of ZPCCD-based
varistors with various Dy203
contents.
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Table 1. Microstructure and V-I characteristic
parameters of ZPCCD-based varistors
with various Dy20s contents.

Dy:Os d P Vima @ I

content

(mol%)  (um) (g/cm3) \2 WA

0.0 182 55 48 35 0.3 mA

05 145 55 187 46.7 06

1.0 8.4 52 321 51.6 2.3

2.0 46 4.6 458 32.2 8.6
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Fig. 3. Leakage current of ZPCCD-based
varistors with various Dy20s
contents during DC accelerated

aging stress; (a) 05 mol%, (b) 10
mol%, and (c) 2.0 mol%.
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Clamping voltage characteristic of
ZPCCD-based varistors with various
Dy:0: contents; (a) 0.0 mol%, (b)
05 mol%, (c) 10 mol%, and (d)
2.0 mol%.
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Fig. 4.
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Table 2. The discharge current, clamping
voltage, and clamping voltage rate
characteristic parameters of ZPCCD
-based varistors with various
Dv20s contents.

Dy:0s 1L, V. K

content (A) W)

5 156 325
10 168 350
0,

00 mole o 206 42
100 224 467
5 310 1.66
10 3% 1.74

o,

0.5 mol% 50 380 203
100 408 2.18
5 508 158
10 532 1.66

(¢}

LOmol% g, 612 191
100 652 2.03
5 716 156
10 760 1.66

Q
2.0 mol% 50 890 194
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