
Flash heating: a new coating method

• High heat input in localized 
region

• Raster scanning fabrication

• Apply high-temperature 
coating to low melting point 
substrate
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Coating design

High-performance 
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Coating fabrication 
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Coating optimization

Design methodology



Heat dissipates during moving heat source

Cross section of coating sample



1300

500

300
0 0.5 1.5 2.51 3

110
0

900

700

Kn
oo

p 
ha

rd
ne

ss

2
Depth (mm)

900

800

400

300
0 0.5 1.5 2.51 3

700

600

500

Kn
oo

p 
ha

rd
ne

ss

2
Depth (mm)

High-hardness Ni-SiC coating characterization
Ni-SiC 70-30

Ni-SiC 50-50
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Optimization of corrosion performance

Optimized corrosion 
performance:
• High Ni content
• Low gas flow

Optimized corrosion 
performance:
• High current
• Low gas flow

• Surface forms a 
saddle

• requires simultaneous 
optimization of current 
and compositionRenner, et al., Surf. Coat. Tech., (2022)


