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Laser shock processing (LSP) is a novel surface 
engineering technique, which utilizes a nanosecond 
laser to generate plasma-driven shock waves that can 
induce high compressive residual stresses extending to a 
depth of more than 1 mm from the surface. Our research 
has discovered that LSP can prevent the stress corrosion 
cracking (SCC) of austenitic steels in chloride-rich 
hot water environment, and improve the irradiation 
resistance of oxide-dispersion-strengthened (ODS) 
alloys for Generation-IV nuclear energy systems. The 
mechanisms in metals are related to the compressive 
residual stresses, plastic deformation, and defect 
sinks generated by LSP. Compared to metals, LSP has 
not been widely applied to ceramics and its effects 
and mechanisms on ceramics are less understood. 
LSP of polycrystalline alumina ceramics induce 
localized plastic deformation along grain boundaries.

The presence of compressive residual stress can 
improve the resistance of ceramics to surface-
originated crack growth, which may lead to 
new toughening mechanisms for ceramics. 
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