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Abstract In this study, mainly for kitchen knives and small swords, cutlery, etc. STS420J2 used material used for
the experiments. In order to cure the surface of the test piece after the rough grinding and fine grinding was performed
in order polishing. Perform the surface hardening of STS420J2 local area by using a diode laser. The output of the
laser diode and the feed rate to the process variable. Micro-hardness testing, microstructure testing, scanning electron
microscope testing(SEM), the heat input to the analysis. After analyzing the experiment to compare the mechanical
properties of the material. When using a diode laser to assess the soundness of the surface hardening. Accordingly,
the process for deriving the optimum demonstrate the feasibility.

Key Words : Diode Laser, Transformation Hardening, Surface Heat Treatment, Mechanical Characteristic
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2. Diode laser
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[Fig. 1] Schematic illustration of single diode laser
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[Table 1] Chemical composition of the STS420J2

Material C Si Mn P S Cr
STS 0.26~ 1200~
100< | 100< | 00K | Q<
420]2 0.40 14.00

[Table 2] Mechanical Characteristics of STS420J2

Yiddpoint | ol El Hardn
. ield point onga ardnes
a— trength
Material (N/mm?) S 2 tion(%) s(Hv)
(kg /mm?®)
STS _ ‘
202 =530 =71 =18 <232

[Table 3] Hard surfacing conditions of STS420J2

Power(W)

Heat treatment

speed
(mm/sec)

Beam
dimerter
(mm)

shielding
gas
(£ /min)

1000

10

20

30

40

50

60

1500

10

22

2000

2000

10
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(c) The output of the diode laser 2000W

[Fig. 3] Heat input capacity of STS420J2
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(d) The output of the diode laser 2500W
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(d) 2,500W, 10mm/s (e) 2500W, 20mm/s (f) 2,500W, 50mm/s

SEMHV. 15.00kV  WD: 28.30 mm
SE

SEM MAG: 50 x Det
Performance in

[Fig. 71 The results of Field-Emission Scanning Electron Microscope
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