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Characteristics of cordierite ceramics filled with alumina platelets

Sang-Jin Lee' and Kyeong-Sik Cho*
Department of Advanced Materials Science and Engineering, Mokpo National University, Muan 534-729, Korea
*Department of Materials Science and Engineering, Kumoh National University of Technology, Kumi 730-701, Korea

(Received October 23, 2002)
(Accepted November 11, 2002)

Abstract Densified cordierite matrixes added alumina platelets were studied as a ceramic substrate material having a low
thermal expansion coefficient, low dielectric constant and proper strength. Amorphous-type cordierite powders were filled
with four kinds of alumina platelet powders in various compositions. All samples were sintered at 1300°C for 2 h in an air
atmosphere. Improved flexural strength of about 80 MPa, low dielectric constant of 5.0 at 1 MHz and low thermal ex-
pansion coefficient of 3.5x107°°C were obtained by the control of the microstructure. Isolated micropores were formed in
the matrix and the porosity was dependent on the platelet content and size. In the 10 vol% of alumina platelet content, the
isolated micropores were 3~8 um in size, and an increase in dielectric constant by adding alumina platelet filler was
inhibited by the micropores.
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Fig. 1. SEM micrographs of alumina platelets of (a) 3~5 um, (b) 5~10 ym, {¢) 10~13 pm and (d) 15~23 um in size.
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Fig. 2. Variation of (a) flexural strength, (b) dielectric constant
and (c) thermal expansion coefficient of cordierite-alumina
platelet composites at various mixing contents of alumina platelets.
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Fig. 3. SEM micrographs of polished surfaces of cordierite-alumina platelet composites sintered at 1300°C for 2h at various
alumina platelet sizes of (a) 3~5 um, (b) 5~10um, (¢) [0~15 um and (d) {5~25 um.
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Table 2

Variation of porosity in the alumina platelet filled cordierite
composites sintered at 1300°C for 2 h at different alumina platelet
size and content
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