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Effect of Aging Treatment on Pitting Corrosion Resistance of Fe-Ni
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Abstract: The evolution of precipitated phase of Fe-Ni based austenite alloy after aging at 740 °C with aging time was inves-
tigated. The effect of aging treatment on corrosion resistance of the alloy was studied by electrochemical corrosion test and
Mott-Schottky analysis. The results show that aging treatment at 740 °C can promote the precipitation of y" phase [Ni;(Al,
Ti)] in the alloy. The density and size of y' precipitated phase increase with aging time. At the same time, aging treatment can
increase the number of spot defects on the alloy surface, reduce the density of the alloy passivation film, and lead to the de-
crease of the pitting resistance of the alloy. Constant potential anodic polarization treatment can effectively reduce the num-
ber of point defects on the alloy surface and enhance the alloy’ s resistance to pitting corrosion. The self-corrosion current
density of the alloy before aging is —6.697 7 A/cm’, while after aging for 4 hours and 8 hours, it is -=5.716 4 A/cm® and
-6.081 2 A/cn?’, respectively, both higher than before aging. After electrochemical surface modification, the self-corrosion
current density of the alloy before aging is —7.490 125 A/cm’, and after aging for 4 hours and 8 hours, it is —6.127 403 A/cm’
and -6.486 164 A/cm’, respectively, still lower than before aging.
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Table 1 Main chemical compositions of Fe-Ni-based austenitic alloys
(wt. %)

Ni Cr Ti Mo Al v Si Fe
30.9 14.8 2.1 13 0.3 0.25 0.2 Ahr
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Fig. 1 Microstructure of Fe-Ni based austenitic alloy
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Fig.2 Micromorphology of Fe-Ni based austenitic alloy after aging at
740 °C for 4 hours
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Fig.3 Micromorphology of Fe-Ni based austenitic alloy after aging at
740 °C for 8 hours
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Table 2 Polarization curves and Mott Schottky analysis experimental

results of the alloy in solid solution state, aged at 740 °C for 4 hours,

aged at 740 °C for 8 hours
ke I./(A-cm™)

E J/V Ny(arem™) Ny/(arem™)

[Eipaeny —6.6977  -03144  1.75E+22 4.23E+22
740 °CIf%4h  -5.7164  -0.4491  1.98E+22 1.90E+23
740 °CIf%Z8h  -6.0812  -0.3417  1.52E+22 1.81E+23
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Fig. 4 Fe-Ni-based austenitic alloys in 3. 5% NaCl solution before and after aging polarization curves,impedance spectra, Mott-Schottky curves
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Fig. 5 Corrosion morphology of Fe-Ni based austenitic alloy in 3. 5%

NaCl solution
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Fig. 6 Fe-Ni-based austenitic alloys in 3. 5% NaCl solution before and after aging polarization curves,impedance spectra, Mott-Schottky curves
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Table 3 Polarization curves and Mott Schottky analysis experimental

results of the alloy in solid solution state, aged at 740 °C for 4 hours,

aged at 740 °C for 8 hours
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Fig.7 Corrosion morphology of Fe-Ni based austenitic alloy after elec-

trochemical surface treatment in 3. 5% NaCl solution
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