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Influence of Sintering Temperature on Surge Characteristics
of ErO3-Doped ZnO-PrsO11-Based Varistors
(Myung-Jun Kim’, Jong-Ah Park’, Dea-Hoon Yoo', Choon-Woo Nahm’)

Abstract

The surge characteristics of PrgO;-based ZnO varistors consisting of ZnO-PreO1;1-CoO-Cr203-Er:03
ceramics were investigated with sintering temperature in the range of 1335~1345C. As the sintering
temperature is raised, the average grain size was markedly increased in the range of 9.67~14.07 mm
and the ceramic density was increased in the range of 546~559 g/cm3. While, the nonlinear exponent
was decreased in the range of 64.9~44.1 and the clamping voltage ratio was improved in the range of
1.99~2.08. The best varistor properties was obtained from the varistors sintered at 1335, exhibiting a

maximum (64.9) in the nonlinear exponent and a minimum (1.99) in the clamping voltage ratio.
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Fig. 1. Microstructure of ZPCCE-based varistors
with various sintering temperature; (a)
1335, (b) 1340TC, (c) 1345C.
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Fig. 2. V-I characteristics of ZPCCE-based
varistors with various sintering temp-
erature; (a) 1335T, (b) 1340TC, and (c)

1345%C.
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Table 1. Microstruéture, V-1, and dielectric
characteristic parameters of ZPCCE~
based varistors with sintering temp-

erature.

Sintering d 4 Vima @ I tand
temp. )  (g/ard) (V/mm) wA)

13356C 967 546 341.2 649 083 0.0789
1340°C 1206 555 257.7 503 064 0.0633
1345C 14.07 559 2231 441 094 0.0670
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Fig. 3. Surge characteristics of ZPCCE- based
varistors with sintering temp- erature;

(a) 1335TC, (b) 1340TC, (c) 13457C.
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Table 2. The discharge current, clamping
voltage, and clamping voltage rate
characteristic parameters of ZPCCE-

based varistors with sintering
temperature.
Sintering I, Ve K
temp. (A) W)
10 528 1.55
o 50 592 1.74
1335C 100 632 1.85
200 680 1.99
10 400 1.55
50 452 1.75
BT g 480 1.86
200 516 2.00
10 352 158
o 50 400 1.79
1345C 100 428 1.92
200 464 2.08
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