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ABSTRACT

To investigate an effect of sintering atmosphere on microstructure and properties of metallic particle dispersed ceramic based
composites, the powder mixtures of Al,Os/Fe-Ni, synthesized by chemical solution process, were hot-pressed under different
atmospheres such as hydrogen or argon gas and different sintering temperature. Hot-pressed composite in a hydrogen atmosphere
exhibited less reaction phase of FeAl,O, and enhanced mechanical properties than that in an argon atmosphere. Furthermore,
decreasing hot-pressing temperature produced a refinement of ceramic matrix and metallic dispersion particles as well as improvement
of mechanical properties. The change of mechanical properties in the composites with different sintering conditions was explained by
microstructural characteristics relating to reaction phase formation.
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Fig. 1. XRD profiles of the composites with different hot-
pressing condition (@:A1,03, O :y-Fe-Ni, [1:FeAl,0,).
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Table 1. Comparison of FeAl,O, Intensity in Hot-pressed
Composites with Different Sintering Atmosphere and

Temperature
I €.
Specimen it
I(A1203+FeNi+FcAlz()4)
1450°C-Ar 0.178
1450°C-H, 0.138
1350°C-H, 0.131

Table 2. Relative Density and Matrix Grain Size of Hot-pressed
Composites with Different Conditions

Specimen Relative density (%)  Matrix size (um)
1450°C-Ar 96.5 3.16
1450°C-H, 975 2.08
1350°C-H, 97.5 1.64
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Fig. 2. Fracture surfaces of the hot-pressed specimens obser-
ved in SEM; (a) 1450°C in Ar, (b) 1450°C in H, and (c)
1350°C in H,.
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Fig. 3. SEM micrograph and EDX spectrum of the composite
hot-pressed at 1450°C in Ar. Arrow indicates the
FeAl,O, phase.
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Fig. 4. Effect of sintering atmosphere and temperature on
mechanical properties for Al,O4/Fe-Ni composites.
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