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Influence of prealloyed powder on properties of
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Abstract: Ni-Fe-Al alloys were made by powder metallurgy from mixing the elementary powder Ni, Fe and Al with the
mole ratio of 56.5:18.5:25 by three different methods, i.e. balling mill elementary powder Ni, Fe, Al (300 r/min, 12 h);
mixing elementary powder Ni, Fe, Al; mixing 50% elementary powder and 50% prealloyed powder. The alloys were
sintered at 1 280 °C for 2 h after shaping them under 500 MPa. The sintered NiFe 5 sAl,5 alloys were studied by density
test, tensile strength measurement, X-ray diffractometry (XRD) and fracture observation. The results show that the alloy
fabricated by 50% prealloyed powder and 50% elementary powder has the best property, the density is 6.61 g/cm®
(relative density is 94.8%) and the tensile strength of sintered alloy is 868 MPa, which indicates that the prealloyed
powder added into the elementary powder can control the sintering process, improve the alloy’s sintered density, and
enhance the mechanical properties of the alloy.
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Fig.1 SEM image of prealloyed powder
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Fig.2 XRD pattern of prealloyed powder
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Table 1 Density and relative density of sintered NiFe g sAlys
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. Density/ Relative
R terial -
aw matena (grem?) density/%
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Fig.3 Stress—strain curves of sintered NiFe 5 sAl,5 alloy
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Fig.4 Microstructure of sintered NiFe g sAlys alloy
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Fig.5 XRD pattern of sintered NiFe g sAl,5 alloy
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Fig.6 Fracture morphologies of sintered NiFe gsAlys alloy
prepared by prealloyed powder(a), elementary powder(b) and
50% elementary powder+50% prealloyed powder(c)
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