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Inconel 625 alloy was cladded on the substrate of AISI 4130 steel using pulsed tungsten inert gas 

welding (PTIG) technique. The effects of post weld heat treatment (PWHT) temperatures on 

microstructure evolution and electrochemical corrosion performance of the weld overlay were studied 

by scanning electron microscopy (SEM), energy dispersive X-ray analysis (EDS) and electrochemical 

measures. The microstructure of as-welded cladding is mainly composed of γ-Ni columnar grains and 

precipitates, such as laves and MC. There is no obvious change in microstructure was observed 

between the rough welded overlay and the overlay after PWHT at 650 ℃. With an increase in PWHT 

temperature, the size of laves phase appear to decrease, and a small number of needle shaped δ phase 

appear in the cladding after PWHT at 750 ℃. When the temperature up to 850 ℃, a larger number of δ 

phase precipitate at interdendritic regions of the cladding. For PWHT at 950 ℃, the δ phase coarsens 

obviously. The electrochemical testing results indicate that heat treatments have noticeable influence 

on the corrosion parameters, such as charge transfer (Rct), self - corrosion potential (Ecorr), pitting 

potential (EPit), and passivation current density (Ip). The higher heat treatments temperature is 

detrimental to the corrosion resistance, since heat treatments boost the formation of precipitate phase. 
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