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Abstract

The calculated and measured dielectric constant of (1-x)(AlyzTa2)O2-x(MgisTaz3)02 (0<x<1.0)
solid solutions were investigated by variations of ionic polarizability and crystal structure.

(AlysTa2)O; and (Mg1sTazs)0; were orthorhombic and tetragonal trirutile structure, respectively.
When (Al2Ta12)02 was substituted by (MgisTaz3)02, the phase transformed to tetragonal structure
over 60 mole%. Because the ionic radius of (MgisTaxs)O: was slightly bigger than one of
(Aly7Taye)0; the cell parameters increased with an increase of (MgisTaz3)0: substitution. The
measured dielectric constant increased with an increase of (MgsTazs3)O: substitution and coincided
with dielectric mixing rule and the calculated dielectric constant with the molecular additivity rule.
There were some differences between the measured and the calculated dielectric constant. The reason
of the lowered dielectric constant comparing with the calculated one was compressed stress due to the
electronic structure of tantalum.
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Fig. 1. X-ray diffraction pattern of (1-x)
(Ali2Taye)02-x(Mg13Taz3)02  ceramics
sintered at 1450C for 3 h : (a) x=0,
b) x=02, (c) x=04, (d) x=06,
x=0.65, (f) x=0.8, (g) x=1.0.
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Fig. 2. Variation of the unit-cell parameters

with x for(1-x)(AlzTa2)0: - x (Mgus
Taz3)O0:2 solid solutions sintered at 145
0C for 3 h.
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Fig. 3. The measured and the calculated
dielectric = constant with x  for
(1~-x)(Al12Tay2)O2- x(Mg12Tay3)02
sintered at 1450TC for 3 h.
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Table 1. Calculation process of theoretical

dielectric constant for

(1-x)(AL,Tay)O-  x(MgisTazs)0z

solid solutions sintered at 1450C for

3h from dielectric polarizability data.

¥ 1.

o

X @p | Vunitcea] Z Vi Kea
0 13.56 | 397.00 6 66.17 | 19.19
0.6 21.84 | 196.80 2 98.40 | 40.68
065 | 21.97 | 19774 2 98.87 | 41.22
08 22.34 | 200.60 2 100.30 | 42.76
10 2284 {203.02 2 101.50 | 50.25
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