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DC Accelerated Aging Characteristics of Zn—-Pr-Co-Cr-La Oxides-Based
Varistors with Sintering Temperature
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Abstract

DC accelerated aging characteristics of Zn-Pr-Co-Cr-La oxides-based varistors were investigated
with various sintering temperatures. The varistors sintered at 1240°C exhibited the highest nonlinearity,
with a nonlinear exponent of 79.3 and a leakage current of 0.3 DA, whereas completely degraded
because of thermal runaway owing to low sintered density. The varistors sintered at 1250°C exhibited
not only a high nonlinearity with the nonlinear exponent 61.4 and the leakage current 0.7 BA, but also
a high stability with the variation rates of varistor voltage and nonlinear exponent are -1.01% and
-10.67%, respectively, under DC stress condition such as (0.85 Vima/115T/24 h)+(0.90 Vima/1207C/24

h)+(0.95 Vima/125TC/24 h)+(0.95 Vima/1507C/24 h).
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Fig. 1. Microstructure of ZPCCL-based varis-
tors with sintering temperature; (a)
1240°C, (b) 12507C, (c) 1260C and (d)
1300C.(® : ZnO grain, ® : Intergranular
phase)
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Fig. 2. E-J] characteristics of ZPCCL-based

varistors with sintering temperature.
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Table 1. Microstructure and electrical characte-
ristic parameters of ZPCCL-based

varistors.
Sintering p Vima a L tand
temp. (g/cm’) (V/mm) (nA)

1240C 550 7185 793 03 0.0874
1250C 564 6251 614 07 0.094
1260C 570 5251 492 1.0 0.1097
1300C 577 1080 71 506 0.2839
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Fig. 3. Leakage current of ZPCCL-based
varistors during DC accelerated aging
stress with sintering temperature; (a)
1240C, (b) 12507, and (c) 1260C.
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Fig. 3. Electrical characteristic parameters of ZPCCL-based varistors before and after DC accelerated

aging stress.

Sintering  Stress Vima %AVima 4 % Aa I %ol tand %Atand
temp. condition (V/mm) (BA)
before 71847 0 79.25 0 0.26 0 0.0874 0
1st 716.41 -0.29 79.25 0 0.20 ~23.08 0.0877 0.34
1240°C 2nd 715.16 -0.46 71.74 -191 020 ~23.08 0.0836 1.37
3rd 713.15 -0.74 74.19 -638 022 ~15.38 0.0910 412
4th Thermal runaway
before 625.13 0 61.37 0 0.69 0 0.0994 0
1st 622.76 -0.38 58.96 -393 0.7 8.70 0.1038 4.43
1250T 2nd 621.42 -0.59 58.22 -513 071 2.90 0.1056 6.24
3rd 620.15 -0.80 95741 -645 080 1564 0.1064 704
4th 618.83 -1.01 58.41 -482 095 37.68 0.1180 18.71
before 525.10 0 49.22 0 1.00 0 0.1097 0
Ist 523.13 -0.38 48.51 -144 104 4.00 0.1234 12.49
1260C 2nd 521.88 -0.61 48.16 -215 088 ~12.00 01241 1313
3rd 520.62 -0.85 47.34 -382 112 12.00 01219 1112
4th 534.91 1.87 43.97 -1067 120 20.00 0.1206 994
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