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This study examined the corrosion behavior of bimetal materials composed of Fe-Ni alloy and Fe-Ni-Mo
alloy, both suitable for use in electromagnetic switches. Electrochemical polarization and weight loss mea-
surements revealed that, in contrast to Fe-Ni alloy, which exhibited pseudo-passivity behavior, Fe-Ni-Mo
alloy had higher anodic current density, displaying only active dissolution and greater weight loss. This
indicated a lower corrosion resistance in the Fe-Ni-Mo alloy. Equilibrium calculations for the phase frac-
tion of precipitates suggested that the addition of 1 wt% Mo may lead to the formation of second-phase
precipitates, such as Laves and M(C, in the y matrix. These precipitates might degrade the homogeneity of
the passive film formed on the surface, leading to localized attacks during the corrosion process. There-
fore, considering the differences in corrosion kinetics between these bimetal materials, the early degrada-
tion caused by galvanic corrosion should be prevented by designing a new alloy, optimizing heat treatment,

or implementing periodic in-service maintenance.
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CORROSION BEHAVIOR OF BIMETAL MATERIALS (Fe-Ni/ Fe-Ni-Mo) FOR ELECTROMAGNETIC SWITCHES
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Fig. 1. (a) Potentiodynamic polarization curves and (b) potentiostatic polarization (applied potential: -0.1 V, ) curves of the

two samples
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Fig. 3. Three-dimensional surface profile of the samples, obtained after 140 h of immersion in a 0.1M NaCl solution: (a) Fe-

36Ni; (b) Fe-36Ni-1Mo
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Fig. 4. Equilibrium calculation for the phase fraction of precipitates with temperature, constructed by JMatPro: (a) Fe-Ni; (b)
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