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Abstract: ERNiCr-3 Ni-based alloy was prepared on 38CrSi steel by interrupted pulsed argon arc welding technology.
Microstructure and phase structure of the welding layer was characterized. Based on the corrosion test in artificial seawater
corrosion environment, curves of potential versus time and the corrosion wear value were measured, anti-corrosion wear
property and interaction between corrosion and wear were also discussed. Results show that the austenitic with fine columnar
crystal structure is formed on the surface of welding layer. The width of the heat affected zone and the fusion is about 150 and
200 pum respectively, which indicates that metallurgical combination with a smaller heat affected zone can be achieved based
on “one pulse arc” disconnection pulsed argon arc welding technology. The weight of corrosion loss caused by wear behavior
is 0.12% of the interaction total weight loss, indicating that the promoting effect of wear behavior on corrosion is very small.
While the weight of wear loss caused by corrosion is 34.88% of total weight loss, corrosion has a larger promoting effect on
wear behavior. Corrosion and wear potential of Ni based alloy welding layer increases with time, which indicates that the
reformation of the passive film can improve the corrosion and wear resistance in in artificial sea water. Based on the result of
distribution of chlorine and oxygen element on brittle zone of Ni based alloy welding layer, chlorine brittle of the alloy is one
of the most important reasons leading to the corrosion and wear.
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Table 1 Chemical composition of 38CrSi steel and Ni-based

alloy welding stick (w/%)
Element C Si Mn Cu Ni
38CrSi 0.35-043 1.0-1.3 0.3-0.6
Ni-based alloy 0.10 0.5 2.5-3.5 05 =67
Element Cr Ti Nb Fe
38CrSi 1.3-1.6 Bal.
Ni-based alloy 1822 0.75 2-3 3
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Fig.1 Macrograph of Ni-based alloy hardfacing layer
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Fig.6 Morphology of the heat affected zone of Ni-based alloy
hardfacing layer
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Fig.8 SEM and EDS of Ni-based alloy hardfacing layer after corrosion wear
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