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Abstract
173761

Fe-Ni-Cr alloy deposits on low carbon steel substrates were prepared using electrocomposite-
deposition process and heat treatment. Composite-deposits of Fe-Ni alloy with Cr particle was
prepared in a sediment electrocodeposition system to achieve an AISI 304 stainless steel
composition. Then, the deposits were heat treated in a vacuum furnace at 1100°C for 1 hour and.
rapidly quenched by nitrogen gas. The effect the deposition process (current density and agitation
system) on deposits was studied. There were two deposition conditions purposed. One was using
magnetic stirrer agitation (MS) and applying current density (C.D.) of 10 A/dm’, and the other MS
agitation combined with circulation pump at speed of 290 cm’/s (C290) and C.D. of 15 Aldm’.

In this study, the deposit morphology observed from SEM was nodular and fine grain structure. The
chemical compositions of the deposits analyzed by EDS were mainly Fe, Ni and Cr which amounts
were closed to AISI 304 stainless steel’s. After heat treatment, Ni amount in all deposits was
decreased whereas Cr amount was increased. From XRD investigation on the deposits, Fe-Ni-Cf
about 62% was found along with iron oxide, chromium oxide, iron nitride and chromium nitride?
The polarization behavior from potentiodynamic scan showed that all deposits were active-passivé
metal. At the deposition conditions of MS + €290 and C.D. of 25 A/dm’, minimum I, (1.68X 10*
A/dm’) was obtained. It was also found that the L values of all deposits were higher than that of
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AISI 304 stainless steel. This could be implied that all deposits possessed lower corrosion

resistance.
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