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ABSTRACT

Tape cast laminar composites with alumina/zircon(reaction-bonded mullite/zirconia) as an inner layer and alumina/zirconia or
mullite/zirconia as an outer layer have been fabricated by hot-pressing. The mechanical properties(hardness and Young's modulus) and
microstructure of laminar composites were examined using a nanoindentation technique and Scanning Electron Microscopy (SEM),
respectively. The indentation load-displacement curve revealed the existence of residual stress in laminar composites.

Key words : Tape cast laminar composites, Hot-pressing, Nanoindentation technique, Indentation load-displacement curve, Resid-
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Table 1. Characteristics of as-received AL, Os, ZrSiO,, Mullite and Zirconia Powders

AlLOs ZrSi0, Mullite Zirconia
Particle size distribution (um) <10%, <50%, <90% 0.32, 0.56, 0.72 0.40, 0.61, 0.89 0.23, 0.71, 468 0.36, 049, 12.21
Bulk density (g/em’) 2.62 334 202 3.87
Specific surface area (m’g™") 9.1 93 133 14.2
Thermal expansion coefficient (25—1000°C) (K™')* 8.0x107° 6x107° 52x107° 10x10°°
*The thermal expansion coefficient was taken from Ref. 9.
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Fig. 1. Schematic diagram of stacking sequence for symmetric
trilayer composites.
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Fig. 2. Variation of Hardness and Young’s modulus. (a) A/YZ
(1) : outer surface of A/YZ layer, A/Z : vertically cutting
surface of intermediate layer, A/YZ (2) : vertically
cutting surface of A/YZ layer and (b) M/YZ (1) : outer
surface of M/YZ layer, A/Z : vertically cutting surface
of intermediate layer, M/YZ (2) : vertically cutting
surface of M/YZ layer.
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Fig. 3. Hysterisis loop shape of indentation load-displacement.
(a) A/YZ (1) : outer surface of A/YZ layer, A/IYZ (2) :
vertically cutting surface of A/YZ layer and (b) M/YZ
(1) : outer surface of M/YZ layer, M/YZ (2) : vertically
cutting surface of M/YZ layer.
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Fig. 4. Hysterisis loop shape of indentation load-displacement
in intermediate A/Z layer of trilayer composites having
different outer layer.

Fig. 5. Cross-sectional scanning electron micrographs of
(a) outer layer A/YZ and (b) inner layer A/Z.
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Fig. 6. Cross-sectional scanning electron micrographs of
(a) outer layer M/YZ and (b) inner layer A/Z.
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