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Abstract

The effects of laser surface hardening for three
medium carbon steels including AlSI 1045 ~ AISI 4140
and AISlI 4340 have been studied. The laser surface
hardening was carried out with continuous CO, laser
beam which scanned eight times as axial direction on the
circular cross-sections of these three steels surface. The
parameters of laser hardening included power of 1000 W,
and three scanning rate of 5mm/sec, 7.5mm/sec and
10mm/sec respectively. Two types of heat treatment,
either hot rolling or quenched and followed by high

temperature tempered were performed prior to laser

hardening. The microstructure, surface hardness and
hardened depth the specimens were investigated. It was
found that either hot rolling or quenched and followed by
tempered, the microstructure of laser hardening layers
were Martensite. The hardness value of the laser
hardened layers promoted substantially to above Hv 700.
But the range of promotion decreased as the laser
scanning rate increased. The depth of hardened layer
attained to 1.88 mm.

Keywords. medium carbon steels, Laser, Surface
hardening, Heat treatment.
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Table 1 Composition list of the SNCM 4340 steel.

Elements
C Si | Mn| Ni | Cr | Mo | Fe
Steels
AISI1045 | 0.43 | 0.35 | (.60 — = — Bal.
AIST 4140 | 0.40 — 0.9 0,30 | 0.95 0.2 Bal.

AISI 4340 | 040 | 0.25 | 1.30 | 1.80 | 0.80 | 0.23 | Bal
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