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Fig. 2 XRD patterns of Ni-Cr-Fe porous alloys at different sintered temperatures(a) and XRD patterns of Ni-Cr, Ni-Fe and

Ni-Cr-Fe porous alloys sintered at 1380 ‘C(b)
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Fig. 3 Surface SEM images of porous Ni-Cr. Ni-Fe. Ni-Cr-Fe materials sintered at 940 ‘C((a), (b), (c)), 1100 ‘C((d), (e), (f)) and

1380 "C((g), (h), (i)
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Fig. 4 Surface SEM images and EDS patterns of porous materials sintered at 1100 “C: (a) Ni-Cr; (b) Ni-Fe; (¢) Ni-Cr-Fe
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Fig. 5 SEM images of cross-section of porous Ni-Cr-Fe(a), Ni-Fe(b) and Ni-Cr(c)
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Fig. 9 SEM images((a), (b), (c)) and EDS patterns((a’), (b'), (¢')) of surface of porous materials after 560 h oxidation at 1000 C: (a)
Ni-Cr; (b) Ni-Fe; (c) Ni-Cr-Fe (Local amplification of SEM image and EDS pattern at top right corner)
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after 560 h oxidation at 1000 C
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Abstract: The porous Ni-Cr-Fe alloys were prepared by reactive powder synthesis method, which used the principle of
partial diffusion in solid phase sintering. The expansion rate, changes of pore structure and phase composition of porous
Ni-Cr-Fe alloys under different sintering temperatures were characterized to research the pore forming process and
explore the mechanism of pore. And the high temperature oxidation resistance of porous Ni-Cr-Fe alloys at 1000 C was
studied. The results show that the radial direction expansion has the largest value after being sintered at 1380 C and the
values is 7%. The open porosity of the materials is 32.5%, the maximum pore size and the permeability of the materials
are 90 um and 990 m*/(m*kPa-h), respectively. The large amounts of pores form due to the partial diffusion of Cr and Fe
elements into Ni. In the oxidation experiments, the maximum pore size and permeability of Ni-Fe and Ni-Cr with
oxidation for 560 h change more obviously than those of Ni-Cr-Fe porous material under the same conditions which
indicates that Ni-Cr-Fe porous alloys have excellent high temperature oxidation resistance.
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