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Abstract

The electrical properties and stability of ZnO-PreO11-CoO-Cr:0s-based varistors were investigated
for different Th.Ou amounts in the range of 0~10 mol%. As the TbsOu amount increased, the
sintered density increased in the range of 99.1~101.1% of theoretical density and the average grain
size decreased in the range of 7.7~4.8 um. The varistor voltage increased in the range of 280.9~715.8
V/mm and the nonlinear coefficient increased in the range of 26.4~44.4 with the increased of TbhsOn
amount. The 0.25 mol% TbsOn-doped varistors exhibited the high electrical stability, with -0.19% in
variation rate of varistor voltage, -0.7% in variation rate of nonlinear coefficient, and +17.4% in
variation rate of leakage current for specified dc accelerated aging stress of 0.95V1ma/150°C/24h.
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Fig. 1. SEM micrographs of the varistor

ceramics for different ThsO1n amounts.
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Table 1.

ThO; d p Vima a I
amount (um) (g/em’®) (V/mm) (nA)
(mol%)

0.0 7.7 5.73 280.9 264 15
0.25 6.8 575 368.6 300 23
05 58 578 512.0 374 10
0.75 5.0 5.81 641.1 435 14
1.0 48 5.84 715.8 444 36
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Table 2. Leakage current during dc accelerated aging stress of the varistors for different ThsOn

amounts.
TbsO7 Stress Kr Vima % AVima a %A IL % AL
amount  state @ARY?  (Vmm™) (nA)
(mol%)
Before - 280.9 0 26.4 0 15 0
1st 04 321.8 14.6 21.0 -20.5 24.8 1553.3
0.0 2nd 0.3 3182 13.3 18.8 -28.8 20.9 1293.3
3rd 04 3183 13.3 19.6 -25.8 22.4 1393.3
4th -3.0 3189 13.5 21.0 -20.5 24.7 1546.7
Before - 368.6 0 30.0 0 2.3 0
1st -0.3 368.7 0.1 29.8 -0.7 2.3 0
0.25 2nd -1.0 368.6 0 30.2 0.7 25 -8.0
3rd -4.2 368.0 -0.2 29.7 -11 2.7 17.4
4th ~-47.4 368.3 -0.1 29.8 -0.7 2.7 174
Before - 512.0 0 : 374 0 1.0 0
Ist -0.5 512.1 0.1 372 -05 11 10.0
0.5 2nd o-1.2 512.0 0 37.1 -0.8 1.2 20.0
3rd -6.9 512.1 0.1 37.0 -11 1.3 30.0
4th Thermal runaway
Before - 641.1 0 435 0 1.4 0
07 Ist -1.5 641.2 0.1 435 0 15 7.1
2nd -2.6 641.0 -0.1 43.4 -0.2 16 14.3
3rd Thermal runaway
Before - 715.8 0 444 0 3.6 0
1.0 Ist -34 716.6 0.1 449 1.13 3.1 -14.3
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Tb:07 amount (mol%)
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