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A new surface modification technique, termed a scanning cyclic press (SCP),
has been recently developed. In this process, a metal surface is scanned with a vibrating indenter
using a servo control method, which can cyclically apply a variable and precise compressive load.
This study applied an SCP to magnesium alloy AZ31 to investigate the effects of the SCP processing
parameters, such as the magnitude of the compressive load and the number of cyclic loading, on the
alloy’ s fatigue property and the changes in the microstructure. The SCP created the surface layer
whose microstructure included nanocrystallized grains, and it improved the fatigue properties of
Az31. The grain size and the depth of the nanocrystalline surface layer were different due to SCP
processing parameters: for example, the larger compressive load created the deep nanocrystalline
layer in a short time.
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