Journal of the Korean Ceramic Society
Vol. 41, No. 8, pp. 605~609, 2004.

Zn-Pr-Co-Er-M(M=Ni, Mg, Cr) 23}E8H| vI2|AEQ] HMI|H,

MK

E A
= |o

Gz AyE
Solvfata A7l gt

(2004 69 2%

A
He

20043 7€ 1€ 59

Electrical and Dielectric Characteristics of Zn-Pr-Co-Er-M(M=Ni, Mg, Cr)
Oxides-Based Varistors

Choon-Woo Nahm' and Myung-Jun Kim

Department of Electrical Engineering, Dongeui University, Busan 614-714, Korea
(Received June 2, 2004; Accepted July 1, 2004)

x= 5
TR FEAEHE(NIO, MgO, Cry05) #7Hell m& ZnO wlej2Ele] mAl#2, 1714, §32 548 AT 3
AATY Z7]= NiO 7k Z718 8HA Cr,0; 712 2443tk 0|2 s vl AAS Cr0; 7 ¥ =4

Ehgtth. Wkl B ZREEA Cr07t H7HE BhE 2B 7E BRI Ap7) 405, FEARIE 27 pAR TP @ wAA

S Yehliglen, fAEAE 005898 ¥l52E A YEebsith

iy
U
d

ABSTRACT

The microstructure, electrical and dielectric characteristics of ZnO varistors were investigated at various metal oxide (NiO, MgO,
and Cr,0s) additives. The average grain size was increased with addition of NiO while that was decreased with addition of Cr,0O;.
Thereby, the varistor voltage was higher in Cr,O;-added composition. Among varistors, the varistor added with Cr,O; exhibited the
highest nonlinearity, with 40.5 in the nonlinear exponent and 2.7 HA in the leakage current and its dielectric dissipation factor was

relatively low value of 0.0589.
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Fig. 1. SEM micrographs of varistors for different additives; (a) without, (b) NiO, (¢) MgO, and (d) Cr,0;.
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Fig. 2. E-J characteristics of varistors for different additives.

Bt H7bd vlE] ] wiFAAd S AT AeR
et MgO H7MA9E knee F¥-917F H7bA3 L8238}
7] o]EE A== B3 round FEIE YERNZ o] MgO
= HFAA FgFE vXA] S ZoR ddkdn wt
o Nio7} 7 S+ dr7hde 243 o round 3
HE 2de g 4 o ol& Niorh #7hd niela
He Ad #HriEa g2 Axt ve vAHAA8E YE
g zlo g dAdd S vMtR FetelElE Table
1ol g.ofated Lepf ATt

Fig. 3 A8 7beo] w2 vieliH A9 2 dA%
vlE]2E HStS veRd ol viel2E AYe 104.1~
166.8 V/imm2] ¥ ¢]oll4 NiO—MgO—Cr,0; J7H &2
2 Z7letth R 27 vlgiE I7ME AL o
o] dAFGe] FARZA AVERER AJHe I F
A e gA Foll &ttt & YAy Ut BETSE
vhg] 2B deke SrbshAl Evh 23 ¥Y 271 Nio—
MgO—Cr,0; H7He £o2 2Hojx]7] Wil njz]AH
A Frlete AR Yeiwth gAT A9 o3t

el +¥ 4 glvh

Vg = )

Table 1. Microstructural and V-I Characteristic Parameters of
Varistors for Different Additives
Metal  d p Vima Ve I
oxide (um) (g/cm3) (Vimm) (V/gb) (UA)
Without 157 569  106.1 1.7 338 8.2
NiO 18.6 568  104.1 1.9 27.0 15.8
MgO 15.8 550 1500 2.4 35.1 9.7
Cr,0; 142 5.58 166.8 24 40.5 2.7
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Fig. 3. Varistor voltage and voltage per grain boundary of
varistors for different additives.
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Fig. 4. Nonlinear exponent and leakage current of varistors for
different additives.
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Fig. 5. Dielectric characteristics of varistors for different
additives.
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Table 2. Dielectric Characteristic Parameters of Varistors for

Different Additives
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