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Laser _hardening makes it possible to harden only the necessary areas. It is
a remarkable technology that is rapidly being used in industry because it not only improves
strength, but also realizes a strain-free and clean working environment. In this research project,
steel parts with corner angles (concave and convex) were targeted. Both experiments and analysis
were conducted to establish a laser hardening technique to form hardened areas appropriately for a
wide variety of corner angles. As a result, a method was found for analytically predicting the time
variation of the temperature near the workpiece surface based on the difference in heat capacity
between the concave and convex surfaces, and setting appropriate laser irradiation conditions based
on the results.
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Fig 1 Laser-hardening system for stepped shaft
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Fig 2 Shape and dimensions of workpiece
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Fig 3 Laser beam creation method
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Fig 4 Laser irradiation condition

Laser
movement

Finish
Start

v
Laser
beam

Workpiece

Unit : mm

Fig 5 Measuring method of hardness
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Fig 8 Results of hardness measurement
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Fig 9 Resultof analysis by FEM analysis
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