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Abstract

The electrical properties, clamping voltage characteristics, and stability of dysprosia-doped

ZnO-PreO11—based varistors were investigated with different dysprosia contents from 0 to 2.0 mol%.

The incorporation of dysprosia in varistor ceramics greatly increased the varistor voltage from 50 to

481.0 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 BA The dysprosia-doped

varistors exhibited superior clamping

voltage characetristics, in which clamping voltage ratio is above

or near 2 at surge current of 50 A. The 05 mol% dysprosia-doped varistors only exhibited high
stability, with the rate of varistor voltage of -0.9%, under DC acceleraetd aging stress, 0.95 Vima/150C/

24 h.
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Fig. 1. Micrograph of varistors with different Dy20s contents(mol%); (a) 0.0, (b) 0.5, (¢) 1.0,
and (d) 2.0.
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B N.—l [ ]
00 50 206 429 = gzz 2nd
100 224 467 [ S —— St
0 5 10 15 20 25 30 35 40 45
187 5 310 1.66 5 12—
05 10 326 1.74 e lot (c)2.0 mol% (b)l.O mol% ]
' 50 380 2.03 %
100 408 218 ER Lst Ist
321 5 508 158 6r
10 10 532 1.66 4t
’ 50 612 191 ol
100 652 2.03
458 5 716 156 Y
, 10 760 166 P A
0 50 890 1.94 Stress time, ¢~ (min)
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Table 2. Variation of electrical characteristic parameters against DC accelerated aging stress of
varistors with different Dy203 contents.
Dy20s3 Stress Vima %AV ima @ %oa % AL Eapp’ %A Eapp’  tand % Atand
content  states
(mol%) (V/mm) (UA)
before 50.0 0 5.0 0 85.6 0 6361.05 0 03429 0
Ist 334 -23.8 38 -232 1000 170 7686.81 2084 0.4388 2797
0.0 2nd 32.2 -28.5 3.7 -248 1000 170 7870.75 23.73 0.4456 29.95
3rd 32.1 -28.7 3.7 -248 1000 17.0 7875.10 23.80 0.4405 28.46
4th 37.2 -17.3 4.2 -165 938 9.8 649330 208 0.4451 29.80
before 181.9 0 55.3 0 0.1 0 193385 0 00228 0
Ist 180.1 -10 53.4 -35 0.3 1500 200058 3.45 0.0332 4561
0.5 2nd 179.6 -1.3 52.9 -4.4 03 1833 204316 565 0.0378 65.79
3rd 179.0 -1.6 51.8 -6.5 04 2500 207191 714 0.0374 64.04
4th 180.4 -0.9 474 -144 0.7 4833 1994.11 312 0.0947 315.35
before 338.3 0 586 0 0.7 0 62536 0 00626 0
1.0
Ist Thermal runaway
before 481.0 0 48.8 0 1.1 0 35864 0 00916 0O
2.0
Ist Thermal runaway
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