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Abstract

Surface hardening of plain carbon steel (SM45C) by Laser are usually much finer and
stronger than those of the base metals. The present study was under taken to
investigate the wear resistance and a processing parameters such as, power density, pulse
width, defocusing distance, and molten depth for surface modification of plain carbon
steel. The wear test was carried out under experimental condition using the wear test
device, and in which the annular surfaces of wear test specimens as well as mating
specimen of alumina ceramics(Al:Os) was rubbed in dry sliding condition. It is shown
that molten depth and width depend on defocusing distance. The wear loss on variation
of sliding speed was much in lower speed range below 0.2m/sec and in higher speed
range above 0.7m/sec, but wear loss was little in intermediate speed range. It depends
on oxidation speed and wear speed.
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Table 1. Chemical compositions of specimen
(wt.%)

Compositions Chemical compositions ( wt.% )

AlO3
95.2

SiOs
353

Ca0 | MgO

0.05

FexO3
0.05

Na0
0.25

Materials

95% Ceramics 0.27

Table 2. Laser irradiating condition

Freguency i Power Pl,ﬂse Defocusmg Beam | Shielding
{PPS) trav J/s) width)  distance mode gas
velocity(m/s) (ms) {mm)
4,6,8, |mMuni
10 10 3 3 Ar
10,12,14 | mode
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Fig. 1 Shape and dimensions of specimens
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Fig. 2 Schematic diagram of laser unit
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Fig. 4 Influence of defocusing distance
on molten width and depth
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Fig. 5 Micrographs of laser irritation surface

on defocusing distance.
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Fig. 6 Micrographs of cross section
on defocusing distance.
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