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Abstract

The calculated and measured dielectric constants of (1-x)AlL~Ta )0 x(Mg) 3Tar )0 (0"x<1.0)

solid solutions were investigated by variations of ionic polarizability and crystal structure.

(Ali»Ta; )0 and (MgisTa»)0» were orthorhombic and tetragonal trirutile structure, respectively. When

(Al »Tar »)O» was substituted by (MgisTa:25)0s, the phase transformed to tetragonal structure over 60

mole%. Because the total ionic radius of [(Mg+2Ta)/3]"" was slightly bigger than one of [(Al+*Ta)/21",

the lattice parameters increased with an increase of (Mg Ta23)0» substitution. The measured dielectric

constant increased with an increase of (MgisTa»2)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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™ 1. 1450CelM 33X & A" (U-x)
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4 3" : (a) x=0, (b) x=0.2, (c) x=0.4,
(d) x=06, (e) x=065 (f) x=08, (g)
x=1.0.

Fig. 1. X-ray diffraction pattern of (1-x)
{Ali»Ta;2)0:-x(Mg14Tax3)02  ceramics
sintered at 1450C for 3 h : (a) x=0,
by x=0.2, (¢) x=04, (d) x=06, (e)
x=0.65, (f) x=0.8, (g) x=1.0.
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Fig. 2. Variation of the unit-cell parameters
with (1-x)(Ali»Ta;»)O0:-x(Mgi.3Taz3)O0e
solid solutions sintered at 1450T
3 h.
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