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ABSTRACT: The work aims to study the effect of cold sprayed nickel coating on the corrosion behavior of stainless steel sol-
der joints, and provide a basis for improving the corrosion resistance of stainless steel welded structural parts. Cold spraying
technology was used to prepare pure nickel coating on the surface of 316L stainless steel spot welding structural parts. Based on
the detection and analysis of metallographic structure and acid salt spray corrosion performance, the corrosion behavior of the
stainless steel solder joints was studied under coated and uncoated conditions. A high-density pure nickel coating with a porosity
of not more than 0.5% was prepared on the surface of stainless steel welding joints by cold spray technology. After 96 hours of
acid salt spray test, the coated stainless steel spot welding structure had no corrosion. The passivation film on the surface of

stainless steel is damaged during the spot welding process, and the substrate is exposed to the corrosive medium, which leads to
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corrosion in the solder joint area. After the high-density nickel coating is prepared on the surface, the solder joint is shielded and

protected by a high corrosion-resistant coating, effectively improving its corrosion resistance, and meeting the requirements on

the use of a certain equipment stainless steel structure under acid salt spray conditions.
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Fig.1 SEM morphology of cold sprayed nickel powder
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Fig.2 Cross-sectional morphology of stainless
steel solder joints: a) original solder joints;
b) nickel-coated solder joints
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Fig.3 Surface morphology of stainless steel solder joints

after corrosion test: a) original solder joints;
b) nickel-coated solder joints
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Fig.4 Surface micromorphology of the pure nickel coating
on the surface of the stainless steel solder joint:

(a) before and (b) after corrosion
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Fig.5 Flat-plate simulation of stainless steel sheet structure
in an equipment cabin

Y i

E

¥
P cpARAL Y
K6 Eh 5l fm AR He A M 1 2 WL T 5
Fig.6 Surface morphology of welded structural parts after
salt spray test
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