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The localized corrosion resistance of the Ni-based Inconel 718 alloy after solution heat treatment was eval-
uated using electrochemical techniques in a solution of 25 wt% NaCl and 0.5 wt% acetic acid. Solution
heat treatment at 1050 °C for 2.5 hours resulted in an increased average grain diameter. Both Ti carbides
(10 um diameter) and Nb-Mo carbides (1 — 9 um diameter) were distributed throughout the material.
Despite heat treatment, the shape and composition of these carbides remained consistent. An increase in
solution temperature led to a decrease in pitting potential value. However, the pitting potential value of
solution heat-treated Inconel 718 was consistently higher than that of as-received Inconel 718 at all tested
temperatures. Localized corrosion initiation occurred at 0.4 V. in a temperature environment of 80 °C for
both as-received and solution heat-treated Inconel 718 alloys. X-ray photoelectron spectroscopic analysis
indicated that the composition of the passive film formed on specimen surfaces remained largely
unchanged after solution heat treatment, with Ols, Cr2p,,, Fe2p,,, and Ni2p,, present. The difference in
localized corrosion resistance between as-received and solution heat-treated Inconel 718 alloys was attrib-
utable to microstructural changes induced by the heat treatment process.
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Fig. 1. Optical microscopic images of (a) as-received and (b) solution heat-treated Inconel 718
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Fig. 2. EDS elemental mapping images of (a) as-received and (b) solution heat-treated Inconel 718
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Fig. 3. Secondary electron images and the stoichiometry of the carbides in (a) as-received and (b) solution heat-treated Inconel
718
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Fig. 6. EDS elemental mapping images after potentiostatic polarization at 0.4 Vg for 30 s in 25 wt% NaCl + 0.5 wt% acetic
acid obtained at 80 °C of as-received Inconel 718
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