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Electrical Properies, Clamping Volitage Characteristics, and Stability of
Dysprosia—doped ZnO-PrsOy1—Based Varistors
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Abstract

The clectrical properties, clamping voltage characteristics, and  stability  of  dysprosia-doped
ZnO-PriO) ‘based varislors were investigated with different dvsprosia contents from 0 to 2.0 mol%.
The incarporation ol dysprosia in varistor ceramics greatly increased the varistor voltage from 50 to
4810 V/mm. It was found that the dysprosia is good additive improving a nonlinearity, in which the
nonlinear exponent is above or near 50, and the leakage current is below 1.0 UA The dysprosia—doped
varistors exhibited superior clamping voltage characetristics, in which clamping voltage ratio 1s above
or near 2 at surge current of 50 A. The 0.5 mol% dysprosia doped varistors only exhibited high
stability, with the rate of varistor voltage of -0.9%, under DC acceleraetd aging stress, 0.95 Vina/1507/
24 h.
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Fig. 1. Micrograph of varistors with diffcrent Dy-O: contentstmol?6): (a) 0.0, (h) 05, (¢} 1.0,

and (d) 2.0.
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Dyv003 Stress T oAV ima @ 9% Aa I, %Al Eeaps’ 260 Eapy’ tand 9% A tand
content  states
(mol% {V/mm) (HA)
hefore 50.0 0 50 0 85.6 0 636100 0 03429 0
1st 33.4 258 38 232 1000  17.0 7686.81 2084 0.4388 2797
0.0 2nd 32.2 28.5 37 248 1000  17.0 787075 2373 04456  29.95
3rd 321 287 37 248 1000 170 787510 2380 04405 2846
4th 7.2 17.3 4.2 -5 93.8 98 649330 208 04451 29.80
before 181.9 0 553 0 0.1 0 193385 0 00228 0O
1st 180.1 1.0 K34 =35 03 1500 200058 345 0.0332 4561
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10 before 338.3 0 D86 0 0.7 0 62036 0 00626 0
] 1st Thermal runaway
90 before 481.0 0 A8.8 0 1.1 0 Jo8.61 0 00916 0
N 1st Thermal runaway
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