44/

J1.. of the Korean Society for Heat Treatment
Vol. 8, No. 1, March, pp.44~52.

( O

CO, #lo|x{& ol &8t SM45C Z o HHZE

SR M0l Q¢8| BB R B
daen T F42e
“AFEAN S 294
“gZAALTY Aol AAEA

Surface Hardening of SM45C Steel by CO, Laser

J. S. Park, O. Y. Lee, K. H. Song and Y. H. Han
Dept. of Metallurgical Engineering, Chunbuk National University
*Dept. of Die & Mold Design, Chunju Technical College
**Korea Institute of Machinery & Metals, Laser Application Lab.

ABSTRACT

The specimen for laser hardening have been carried out using SM45C which is coated with black paint
or graphite for better absorption. Segmented mirror was used in order to produce a square beam (10 x 10
mn) at the surface with a homegeneous intensity distribution across the beam. CO,-Laser power was
changed from 2kW to 4kW and transfer velocity was varied from 0.1m/min to 2.0m/min. The maximum
hardness and case depth of SM45C steel are 790Hv and 1.5mm by laser hardening. When the surface of
specimens was melted during laser hardening, the surface hardness of SM45C steel was decreased. The sur-
face hardness of 2 layer coated specimen(black paint : 15.4um, graphite coating . 9.5:m) was increased
than that of 1 layer coated specimen. It is desirable to prepare 2.or more coating layer on the steel surface
in order to sufficient case depth and hardness in laser hardening. The graphite coating on the specimen sur-
face was obtained more uniform temperature distribution than black paint coating in laser hardening proc-

ess.
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Table 1. Chemical composition of SM45C steel
(wt%).

C Si Mn P S Fe
SM45C | 0.47 | 0.24 | 0.68 {0.017 | 0.008 | bal.

Table 2. The average thickness and standard
deviation of black paint coated layer
on the surface of SM45C.

Layer
1 2 3
Thickness(m
A
fverage 68 | 154 | 355
thickness(/m)
Sta d
tandar 2.7 3.0 35
deviation(um)
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Table 3. The average thickness and standard
deviation of graphite coated layer on

the surface of SM45C.
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Fig. 1 Experimental setup for temperature mo-
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Fig. 2 Effect of black paint coating thickness
on the hardness profile in laser harde-
ning(3kW, 0.4m/min).
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Photo. 1 Optical microstructure of cross sectional area. (b), (c) and (d) corespond to the microst-
ructures of Z,, Z, and Z; zone respectively.

Photo. 2 Optical and scanning electron micrographs showing the formation of martensite and pe-
arlite after laser hardening(3kW, 0.2m/min). (b), (c) and (d) corespond to the microstru-
ctures of Z,, Z, and Z, zone respectively.
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Fig. 7 Effect of laser power on the hardness
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the laser powers of 3kW and 4kW.
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