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A Study on the Diode Laser Surface Hardening Treatment
of Cast Iron for Die Material( II)

-Comparison of Hardening Characteristics by the Parts Applied Heat Treatment-
Jong-Do Kimt - Moo-Keun Song1 - Hyun-Tae vaang2
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Abstract: Laser surface hardening process is the method of hardening surface by inducing rapid self
quenching of laser injected area through transfer of surface heat to inside after rapid heating of laser
injected area only by high density energy heat source. This surface treatment method does not involve
virtually any thermal deformation by heat treatment nor accompanies any other process after surface
hardening treatment. In addition, allowing local machining, this method is a surface treatment method
suitable for die with complicated shape.

In this study, die material cast iron was surface-treated by using high power diode laser with beam
profile suitable for heat treatment. Since the shapes of die differ by press die process, specimens were
heat-treated separately on plane and corner depending on the applied parts. At this time, corner heat
treatment was done with optic head inclined at 10°. As a result, corner heat treatment easily involves
concentration of heat input due to limitation of heat transfer route by the shapes compared with plane part,
so the treatment accomplished hardening at faster conveying speed than plane heat treatment.

Key words: Laser surface hardening, High density energy, Self quenching, High power diode laser
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Table 1 Chemical composition of specimen
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Figure 1: Experimental method for edge position
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