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Fig. 1 XDR pattern of Y,Ti,0; powder
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Fig. 2 SEM image of Y,Ti,O; powder
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Fig.3 XRD patterns of Y,Ti,O;/Fe cermet
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Fig. 4 SEM images of Y,Ti,0,/Fe cermet: (a) F10; (b) F20; (c) F30; (D) F40
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Fabrication and characterization of Y,Ti,O-;/Fe cermets with
tunable electromagnetic properties

LUO Si-jie"?, JIANG Yong"?, HE Cen"? XIE Pei-tao’, FAN Run-hua’

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Key Laboratory of Nonferrous Metal Materials, Ministry of Education, Central South University,
Changsha 410083, China
3. School of Materials Science and Engineering, Shan Dong University, Jinan 250061, China)

Abstract: Y,Ti,O; powders and Y,Ti,O,/Fe cermets were fabricated by solid-state synthesis and vacuum sintering,
respectively. XRD analysis suggests that the Y,Ti,O; powders are single-phase, and the Y,Ti,O;/Fe cermets are
chemically stable, with no interfacial reaction products between the ceramic phase and the metal phase. During the
electromagnetic testing under the frequencies of 10 MHz—1 GHz, the percolation threshold of the Y,Ti,O/Fe cermets is
found within the iron content range of 20%—30% (volume fraction). Under the percolation threshold, the permittivity, AC
conductivity, and permeability all increase with the iron content. When the iron content is beyond 30%, the reactance and
the AC conductivity change greatly, leading to a negative permittivity within the entire frequency range. For the iron
content at 40%, the cermet exhibits a low permeability of less than 1, which decreases consistently with the increasing
frequency. This should be attributed to the percolation induced diamagnetism as the result of the formation of conducting
networks inside the cermet. Negative permeability can be further expected at the frequencies beyond 1 GHz.

Key words: Y,Ti,O7; cermet; permittivity; permeability
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