Journal of the Korean Ceramic Society
Vol. 29, No. 2, PP.101~106, 1992,

H2F ZnO M2jHLe] HHTHo|A Amjde] J&

sl

ety =Tt
(199241 14 169 A=)

2z

Effects of Spinel on the Formation Process of Nonohmic Zn()} Ceramics

Kyung-Nam Kim and Sang-Mok Han
Dept. of Materials Engineering, Kangwon National Univ.
(Received January 16, 1992)

2 o

Zn0-Bi;03-Co0-8b,0:%8F Zn0-Biy0:-Co0-She05-Cry0:4 vl 28 2] 4d#F3) 7+ alrlge] B 2 d7)3
4L zobshgeh 2294 F(850~950T) 8 +5F Wiks Aol (py—2sp+ B0y A2 FA7| e e
Baedcl zalm 2t Hrlee BEs 2aAbg g, Cox A9 AAle] 87 Exstxn glew, Sh, Crd A
{Zn:8b:0p) sdzboll A 2 Hzslar Qlgdvh Coydl FHrhE 3# 2gte] *7}"‘5% A-g 2datel] CrOs7t
Ao In0 b A TNyl dEelgdch A olFtell e FFAF(80% Ve ulE CrOys
A4 24 2 ek

ABSTRACT

Sintermg behavior, distribution of dopant oxides and electrical properlies in the Zn0-Bi0;-Co0-5h:0; and
Zn0-BiyOs-Co0-Sho0y-Cr,0; sysiems were studied. The linear shrinkage of ZnQ varistors from 850 to 9507C
was related to the decomposition reaction (py—sp+Bis0s) of the pyrochlore phase. In the distribulion of the
dopant oxides (CoQ, ShiQy Cr0s), Co dstributed uniformly throughout the sample, the distribution of Sb
coincided with small particles (spmel phase, Zn.Sh.On), and Cr distributed verv consisiently with Sh. The
increase in breakdown voltage, due to the addition of Cri(;, was not only attribuled to the decrease i the
Zn0 gram size but alse to the solution of Cr0; in the spinel phase. The leakage current (80% Vg .} was
mcreased by the addition of Crz0s,
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Fig. 1. SEM micrograph of the Zn0-Bi;0;-Co0-3by(s-
Cr,04 system sintered at 1250C for 2 hr.
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Fig. 2. Linear shrinkage of samples sintered al various
temperatures. ® Zn0O-Bi03-Co0-3h,0; system,
B Zn0-B1,05-Co0-8b;0:-Cry0s system.
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Tahle 1. Peak Height Ratios[sp(Bix0s)/Zn0] Determi-
ned from X-Ray Diffractogram of Samples Si-
ntered at Various Temperatures

Temp. > Sn
sp(B1203} sp(Biz0s)
850T 0.03(—> 0,10(0.11)
9507T 0.03(0.03) 0.25(0.52)
1250 0.34(0.29) 0.42((.38)
1350 0.32(0.13) 0.3(0.04)4

SA: ZnO~Bi203-CDO-Sb203,
S Zn0-Bi03-CoO-5hy0s-CryOs,
sp: spinel phase.
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Fig. 3. Microstruciures of spinel mclusmns of the systems (A) ZnO BlJOJ CoO Sha(s, (B) ZnO Bi:0,-Ca0-Sh,04-

0.5Cr:0, sintered al 12507T.
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Fig. 4. (A) SEM micrograph and X-ray images of Zn, Co, Sb and Cr for Zn0-Bi;03-Co0-5p:0+Cr,0y system sinte-

red at 1250C.

(B) EDAX spectra showing Zn0O and spinel phase.
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Fig. 5. Current density and electrical field charactens-
tics of samples sintered at 1250T.
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Fig. 6. Optical micrographs and I-V curve tracer (x: 50 V/div, y: 2 mA/div) of samples sintered at various iempera-
tures. (A-C), (E-G) ZnO-Bi;0:-CoO-5b0y system, (1Y), (H) ZnO-Biz0s-CoO-She0:-0.5Cr:0; system.
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