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High-temperature properties of Fe-Ni based coating doped with RE
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Abstract: The La)O; and Ce,O; oxides were doped into the Fe-Ni based alloy powder in order to improve the
high-temperature properties of Fe-Ni based coating, and the high-temperature oxidation behavior and high-temperature
wear-resistant property of the Fe-Ni based coating were also studied. The results show that the microstructure is fine and
the RE compounds LaNi,Si, Ce,Nip»C; and hard phase Cr;Si form in the coating. The coating has good high-temperature
oxidation-resistant performance. At the initial stage of the oxidation test, the oxidation kinetics line basically follows the
parabolic rate law and the mass gain is rapid. At the later period, the oxidation kinetics line becomes straight line and the
mass gain is slow. Both the increase of high-temperature oxidation resistant property and the dispersion distribution of the
hard phase Cr;Si improve the high-temperature wear-resistant performance of the Fe-Ni based coating remarkably.
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Table 1 Chemical composition of cladding alloy powder
(mass fraction, %)

Cr Ni Mo B Si C

W Nb RE203 Fe

20 37 3 2 3 2 5 1 0.5 Bal
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Fig.1 SEM images of clad coating: (a) Without RE,Os;
(b) With 0.5% RE,O;
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Fig.2 XRD pattern of clad coating
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Fig.3 SEM images showing oxide film of clad coating at
800 C
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Table 2 Chemical composition of oxide film at 800 C

(mass fraction, %)

O Si Cr Mn Fe Ni Mo

4824 426 1825 197 2515 1.54  0.58
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Fig.4 Oxidation kinetics curve of coating at 800 ‘C
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Fig.5 Surface pattern of coating after wear test at 500 ‘C
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Fig.6 Relationship between friction coefficient of coating and
time at 500 C
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