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Abstract

Crystal structure and microwave dielectric properties of Ba(Mgy-xNbz)Os (BMN) ceramics were
investigated. Ba(MgyNbz)Os has the 1:2 ordered hexagonal structure. The 1:2 ordering and relative
density of specimens increased with small Mg deficiency(x). The variation of Qxfy with Mg deficiency
is very similar to that of 1:2 ordering and relative density. The highest Qxfy achieved in this
investigation is about 96,000 for Ba(Mgi;-002Nbz)Os. The improvement of Qxfo with Mg-deficiency is
related to the increase of degree of ordering and relative density of the specimen.
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Figurs 1 X-ray diffraction pattems of Ba(Mg,,, Nb, )O, sintered at 1450°C for 4hrs.
a3 1. 1450TAA 4A7F 223 BaMgy-Nb
)09l XA FAAE, (@) x=0, (b)
x=001, (c) x=0.02, (d x=0.03, (e}
x=0.04.
Fig. 1. X-ray diffraction patterns of Ba(Mg-«

Nbz)Os sintered at 1450C for 4hrs, (a)
x=0, (b) x=0.01, (c) x=0.02, (d) x=0.03,
(e) x=0.04.
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SEM micrographs of Ba(Mgy-«Nbz)Os
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x=0.01, (c) x=0.02, (d) x=0.03, () x=0.04.

Fig. 6.
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Table 1. Microwave properties according to the
composition and sintering conditions.

ondition| 1450°C(4hr) | 1450°C(20hr) | 1450°C(80hr)
Composili e | Qxfo [ & | Qx| & | Qxfy
0 31.9 | 67695 | 31.75 | 62345 31.7 | 61281
0.01 31.8 | 905331 323 | 816001 32.0 |71726
0.02 31.9 | 94950 | 32.08 | 80986 | 31.6 | 80343
0.03 31.7 | 50395 | 31.7 | b6b46 | 31.7 {60566
0.04 32 2794 | 32.4 | 12740 309 |53871
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Table 2. Properties of Ba(MgNbz)Oz ceramics.
properties value
Theoretical density 6.236 g/er
Observed density 6.129 g/cn
Crystal stucture Ordered HCP
dielectrics constant 32
Qxfoy 96,000
T +32 ppm/TC
Mg-Nb ordering 1:2 ordering
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