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Surface Hardening Characteristics of SK5 Steel by Pulsed YAG LASER
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ABSTRACT

Case hardening behavior of carbon tool steel(SK5) was investigated after pulsed YAG laser
irradiation. In the case of beam passes, martensite formed in the melt zone and in former pearlite
regions of the austenitization zone exhibits very high Vickers hardness values. The molten depth and
width decrease as the beam power density increase. The influence of depth and width of color painted
specimen was also investigated. The molten zone of the black painted specimen was the largest. The
wear loss rate of the black painted specimen was smaller than any other painted or raw material.
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surface hardening(3E ¥ 7 3}), laser irradiating(#]e] & ZA}), pulse width(® 2 X)),
hardened depth(Z33+ %)), hardened width(7d3} &)
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Table 1 Chemical composition of specimen(wt. %)

T

C Si Mn P S Cr
0.87 0.29 040 | 0012 | 0.013 0.02
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Table 2 Laser irradiating condition

Frequency(Hz) - 40
Beam traveling
. 10
velocity (m/s) o
Laser power(]J/s) 1,35, 7
Pulse width(ms) 35

Defocusing
. 2. 4,6, 8, 10, 12, 14
distance(mm)

Multi mode

Shielding gas Ar

Yellow, Red, Green, Blue,
Black, Raw

Beam mode
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Fig. 2 Influence of defocusing distance on molten
width and depth
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Fig. 3 Micrograph of cross section of molten zone
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Fig. 6 Influence of defocusing distance on hardness
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Fig. 8 Influence of power density on hardness
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