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Development of Local Strengthening Method for Micro Mechanical Components Using
FIB Irradiation Induced Martensitic Transformation
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The relationship between the crystal orientation of martensite and its
variants induced by focused ion beam (FIB) irradiation of a small area of 304 austenitic stainless
steel was investigated and evaluate the mechanical properties of the irradiated area. At FIB
irradiation currents of 3 nA or higher, phase transformation from austenite to martensite occurred.
The martensitic variants produced varied depending on the orientation of the irradiated crystalline
plane. This indicates that the orientation of the martensite formed can be controlled by changing
the FIB irradiation direction. Hardness tests were conducted in the irradiated area and an increase
in indentation resistance was observed, confirming that FIB irradiation can improve the strength of

the micro-region.
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