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Pore formation mechanism of porous NiAl intermetallics
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Abstract: The porous NiAl intermetallic was prepared using Ni, Al elemental powders as raw material through reaction
sintering process, and the pore structures corresponding to the sintering temperature was also characterized. The results
show that the porosity of porous NiAl intermetallic compounds during the preparation increases with the sintering
temperature increasing. The porosity in the sintered body and the maximum pore size of porous NiAl are about 53% and
55 pm, respectively, at 1 100 ‘C. The pore formation mechanism of porous NiAl is that the large number of open porosity
forms by the dramatic interdiffusion reaction between Ni and Al near the Al melting point temperature, and the porosity
in the porous material skeletons forms by the interdiffusion reaction between the Ni and intermediates at high
temperature.
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Fig. 1 XRD patterns of porous NiAl at different sintering

temperatures
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Fig. 2 Relationship between open porosity of porous Ni-Al

and temperature during sintering procedure
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Fig. 3 SEM images of Ni-Al sintered compacts at different
holding temperatures for 1 h: (a) 620 C; (b) 680 C; (c) 750 'C
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Fig. 4 Morphology of pore structures in Ni-Al porous alloy
sintered at 1 100 'C
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Fig. 5 Schematic graphs for pores evolution and phase transformation in reactively synthesized porous NiAl intermetallics
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