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Development of an Air-Cooled High-Power Diode Laser Unit, and Its Application to Surface Heat Treatment

Yoshinori FUNADA, Kenichi HIROSAKI, Akichika NAKASHIMA and Takashi KONDA

In order to market a diode laser unit for material processing, it is necessary to improve the performance and reliability of heat
dissipation so as to prevent heat damage during irradiation. In this study, a prototype of an air-cooled diode laser unit was made consisting
of Peltier devices and heat sinks using heat lanes. It was confirmed that this laser unit was able to emit a continuous laser beam for 30
seconds at a maximum output power of 100 W. Subsequently, the surface heat treatment for pins made of SKH51 with a diameter of 1.5
mm was tested using an apparatus with twin prototype diode laser units. Results demonstrated that heating with shorter irradiation at
higher output power can raise surface hardness up to HV900. It was found that this air-cooled diode laser unit could be applied to the
surface hardening of fine steel pins used as punching tools.

Keywords : air-cooled, high-power diode laser, laser heat treatment
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