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Characteristics of Surface Hardened Press Die Materials by CO»

Laser Beam Irradiation
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ABSTRACT

Recently, the technology of surface treatment is being more important which affects the material cost reduction
and substitution to the expensive material. The material used for the mechanical processing should have not only
high intensity, but also strength toughness, wear resistance and corrosion resistance. In order to increase the
durability and have better quality of the parts using such kind of tooling material, various kinds of research of
the surface hardening through many kinds of heat resources is being done and practically applied. In this study,
the characteristics of hardening surface zone for high strength of the press die material through laser beam
irradiation are researched. In this study, it is experimentally observed by the status of the surface morphology,
tensile strength, the hardness distribution of the base metal and wear condition by the surface hardness pattern
by the laser beam based on the process parameters of CO, laser by using SM45C and STD11 used for press
tool. Through this research, the characteristics of surface hardened zone for high strength of the thin metal by

laser beam irradiation is done.

Key Words : Surface hardening(3ET7d3}), Laser surface treatment(Z]©] A X *2]), Laser beam irradiation
(Aol A ¥ ZA}), Hardened zone(7d 8}%), Wear condition(P}F =73 El]), Press die(ZH 2= &%)
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Table 1 Chemical compositions of specimens (wt%)

Material C Si Mn P S Ni Cr Mo V

SM45C 047 024 0.68 0.017 0.008 - - -

STDI11 143 034 036 0.025 0.002 0.86 11.84 11.65 0.22

o]

oA FHAsIAE 54 A ]
3o Table 29} Zo| AlFHE FE3t] EHISHA
AgH 192 SM45C, Al 52 STD119] 2t
Aolct =T AW 2W-4H7R = SM45C, 6'H~8
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Table 2 Conditions of specimens

Laser beam irradiation

Specimen Material array

1 SM45C Base metal

2 SM45C Column

3 SM45C Row

4 SM45C Cross

5 STD11 Base metal

6 STD11 Column

7 STD11 Row

8 STD11 Cross
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Fig. 2 Laser imradiation array

Table 3 Condition of CO, laser

Laser tvpe Focal length Power Feed rate
P [mm] [%] [mm/sec]
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Fig. 3 Wear testing machine
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