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ABSTRACT

The effect of sintering temperature, sintering time and formung pressure on microwave dielectric properties
of (ZrysSmy2)TiO: ceramics contaimng 1.0 wit% B.Os, 0.3 wi% Law0; and 1.0 wt% NiTaOs was investigated
using the response surface methadology. The optimum values of processing variables were determined based
on the reproducibility. The optimum values of the dielectric constant of >35, Q-f, of >55000 and ©/(=%5
ppm/C could be obtained when the sample was pressed at 500600 kg/cm® and sintered at 1500~1550C
for 2~3 hrs.
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Table 1. Transformed Experimental Conditions

Exp. | Transformed | Transformed | Transformed
No. | Pressure (X;) | Temp. (X3) hr. (X3)
1 —05 —0.5 —-05
2 0.5 —05 —05
3 —0.5 —05 0.5
4 0.5 —05 0.5
b —05 0.5 —05
6 05 0.5 —05
7 —05 0.5 0.5
B 0.5 4.5 0.4
9 -1 0 0
10 ] 0 0
11 1 0 0
12 0 0 —1
13 Q 0 1
14 0 -1 0
15 a 1 ]
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Fig. 1. XRD profiles of (Zr, ,Sn)Ti0;+y NiTay( (y=

L) wit%} sintered al 15007 for 2 hrs with va-

riation of SnQy contents

(&) 5n0;=10.35 mol%, (b} Sn0.=0.3 mol%, (3]

Sn0:=0.25 mol%, (d) Sn0,=0.2 mol%
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Fig. 2. XRD profiles of (ZrysSnga)Ti0y +y NiTa.0, sin-
tered at 1500T for 2 hrs with variation of N,
Ta,0; contents
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Fig. 3. Scannmg electron micrographs of (Zri—,Sn)Ti0,+y NiTa0, sintered al 1504°C for 4 hrs with variation
of NiTa,0, and SnQ. contents
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Table 2. Properties of Microwave Dielectric with Va-
riation of Experimental Condition for Table

L
Exp. Dielectric
f, (GH Q Q-fa)
No. (GHz) Constant (
1 6.530 33.90 8346(54499)
2 6.541 3298 9045(59163)
3 6.403 34.03 9546(61123)
4 6,412 3344 8715(55880)
5 6.138 36.01 8925(54781)
6 6.213 37.02 8885(55202)
7 6.251 3462 9071(56702}
3 5272 3544 To01{47046)
9 6.291 33.65 9228(58053)
10 6.321 34.26 8756(55346)
11 6.468 34.06 8357(54053)
12 6.189 36.20 B999(55694)
13 6442 35.26 A815(56786)
14 6.399 32.82 BAT7I(H6816)
15 6.312 3744 8244(52036)
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