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Characterization of Surface treatment for Mold materials using optical
system of laser heat treatment
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Abstract

Laser surface treatment technologies have been used to improve characteristics of wear and to
enhance the fatigue resistance for mold parts. The optical lens with the elliptical profile is designed to
obtain a wide surface hardening area with a uniform hardness. The objective of this research work is
to investigate the influence of the process parameters, such as power of laser and defocused spot
position, on the characteristics of laser surface treatment for the case of SKD61 steel and SCM4 steel.
From the results of the experiments, it has been shown that the maximum average hardness is
approximatly 700~780 Hv when the power, focal position and the travel of laser are 1,095 W, Omm
and 0.3 m/min, respectively. In samples treated with lower scanning speeds, some small carbide
particles appear in the interdendritic regions. This region contains fine martensite and carbide in
proportions which depend on the local thermal cycle.
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Fig. 2 Schematic diagram of Heat treatment

Table 1 Chemical composition of specimen(wt.-%)

C Si Mn P S Cr Mo \Y Ni Fe
SKD61 0.41 1.12 0.41 0.02 0.01 5.2 1.23 1.10 |0.70~1.3 Bal.
SCM4 0.83 0.15~0.3]0.6~0.8 0.03 0.03 0.09-1.2 [0.15~0.35 - -

1543



22 YUY
oAt AbgE Ao 38 AL Table 1
7 et

Aol AREE Al A7|= Al ARA| A
247] e 4 (self-quenching) S Al A oF 7] ufj&o
o= Ao dAAZFY FAE 7HAIL dolof
stty, a3 EE AlEe] A7]E 100x50x10mm=
aAste] dAEAE skl

Table 2 Parameter of Laser surface heat treatment

Laser power 1095W
Travel speed(V) 0.3, 0.5, 0.8m/min
Focal position(z) +3mm~-3mm
Shielding gas Ar : 1.5bar : 3l/min
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Fig. 3 Compared with hardening distribution of the
laser heat treatment optical system and Defocusing
method(SCM4)
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Fig. 5 As the result of surface temperature monitoring
by laser beam irradiation(SKD61)
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Fig. 6 As the result of surface temperature monitoring
by laser beam irradiation(SCM4)
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