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The characteristics of Surface Transformation Hardening
for Rod-shaped SM45C Carbon Steel by CW N_d:YAG Laser
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ABSTRACT The study on a surface transformation hardening of a rod-shaped SM45C carbon
steel is carried out by using CW Nd:YAG laser. Conventionally, CO; laser has been usually used
as a laser source for a transformation hardening. however, it is needed to an additional absorbent
coating like a colloidal graphite owing to a lower absorbtion rate. On the other hand, no cost and
post-removal process of coating is required to Nd:YAG laser, due to a higher absorbtion rate
relatively. Moreover, there is a merit which is capable of building up the more flexible processing
system resulted from a beam delivery through a optical fiber. In this study, we were going to
recognize Characterlstlcs of a transformation hardening using a optxc head with a gaussmn beam

distribution.
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Fig.l Schematic diagram of experiment setup
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Fig.2 Surface appearances and cross-section
~macrophotos as a variation of output
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Fig.3 Surface appearances and cross-section
macrophotos as a variation of RPM
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macrophotos as a variation of
beam traveling speed
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Fig.5 Cross-section macrophotos and longitudinal /
depth-directional hardness distributions
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