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" The Laser hardening Characteristics of the Alloy
Tool Steels STD11.
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Dept. of Mechanical Engineering, Inha University, Inchon

ABSTRACT

The laser beam hardening has been experimentally tried to find the hardened characteristics of STD11.
Experiment was performed on the optimum hardening condition with 2kW CO, laser. The microstructure of the
hardened layers was observed using the microscope. The hardened zones exhibits very high Vickers
microhardness of 720 Hv, however, the deoxidation was observed under the surface of hardened area. The case
depth of hardened zones is about 0.6mm and case width is 4mm.

FEM-simulation on laser surface hardening of STD11 steel are described. With the proper assumption of
the absorbed energy density, the calculated case depth and width in 2 kW CO, laser hardening were in good
agreement with the experimental result. It was found that there is optimum absorbed energy density of STD11.

Nomenclatures P : Laser power(W)

[¢] : Thermal capacity matrix Q : Source/sink term
C, : Specific heat (J/kg C) q : Heat flux (W/m?)

{f} : Heat flux vector t : Time(sec)
K : Thermal conductivity(W/m T) T : Temperature(C)

k] : Stiffness matrix 2 : Element domain

[NT7 : Shape function matrix I" : Boundary condition

Ni : Shape function {@} : Temperature vector of total

n.n, . Directional cosine nodal point
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experiment.(wt%)
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Photo. 1 Cross-section of laser hardened STDI11
steel Laser power, 2kW, travel speed, 0.8
m/min, d= 2mm
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Fig. 3. Vickers microhardness distribution of laser
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