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Pseudo—HIP Combustion Synthesis of FeAl-TiB: Composites

Yuki Obara*, Masayuki Kudoh * and Kiyotaka Matsuura *

When powder mixtures of Fe, Al, Ti and B were heated, sudden and rapid temperature rise was always
observed at temperatures near the melting point of Al, and the powder mixtures melted. X-ray diffraction
analyses revealed that the reaction products consisted of only FeAl and TiB.. Based on metallographic in-
vestigations and electron probe microanalyses, it was found that fine TiB. particle dispersed FeAl-based
composites were synthesized by the above-mentioned exothermic reaction, although the composites in-
¢luded a lot of pores. The use of pseudo-isostatic pressure during the exothermic reaction brought about
dramatic reduction in porosity. When the volume fraction of the TiB; particles increased, their average di-
ameter increased. The increase in the volume fraction of the TiB; particles also brought about the increase
in the Vickers hardness and the volume fraction of pores. The volume fraction of pores was markedly re-
duced by preheating the powder mixture in vacuum.

Keywords : ceramic, composite, hot isostatic pressing, intermetallic compound, powder metallurgy, self-
propagating high-temperature synthesis
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Fig. 1 Schematic illustration of the pseudo-HIP
equipment.
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Fig. 2 SEM images of samples. (a) f,=0.6, (b) 0.8
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Fig.3 Relationship between the volume fraction and
average size of TiB; particles.
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Fig. 4 Hypothetical TiB,-FeAl pseudo-binary phase
diagram.
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Fig. 5 Reduction in porosity due to pressurization
during SHS for £,=0, (a) without pressure, (b) with
pressure.
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Fig. 6 Effect of pseudo~HIP on the porosity.
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Fig.7 Effect of pseudo-HIP on the Vickers hardness.
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Fig. 8 Temperature change during preheating of
green compact with pressure, f,=0.6.

Fig. 9 Effect of preheating time on the TiB: particle
size, f,=0.6, at 500°C without pressure. (a) 0.5h, (b)
1.0h, (c) 1.5h, (d) 3.0 h.
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Fig. 12 Effect of preheating temperature and time
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Fig. 13 Change in XRD spectrum due to preheating
at 500°C for 0.5 h for f,=0.6, (a) without and (b) with
preheating.

Fig. 14 Reduction in porosity due to preheating at
550°C for 1.5 h for f,=0.6, (a) without and (b) with
preheating.

Table 1 Effect of preheating temperature and time
on the porosity and hardness for f,=0.6.
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