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Surface Hardening of Low Carbon Steel by Laser Alloying with Graphite Powder
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Laser alloying using graphite powder was carried out to increase surface hardness of low carbon steel.

The relation-

ship between laser irradiated condition and microstructure of alloyed zone was studied. The alloyed zone which had

0.4 mm thickness and 800 HV hardness with no defect was obtained by using optimum laser irradiated condition.

From the investigation of the cause of porosity in an alloyed zone, the occurrence of porosity was affected by the con-

tent of oxygen of the base material.
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Table 1 Chemical composition of substrate (mass%)

C Si Mn P S
S15CK 0.13 027 044 0.007 0.006
shield gas nozzle

r== . .
I traverse direction

Fig.1 Schematic diagram of laser alloying

Table 2 Laser alloying conditions
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1 mm

1 mm/s~10 mm/s
0.1 mm~0.5 mm
Ar (301/min)

Laser power

Spot diameter

Traverse speed
Graphite paste thickness
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Fig. 2 Cross section of laser alloyed zone
(paste thickness 0.25 mm, traverse speed 2 mm/s)
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Fig. 3 Relationship between size of laser alloyed zone and tra-
verse speed
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Fig. 4 Hardness profile at 0.1 mm depth from surface
(traverse speed 2 mm/s)
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Fig. 5 Inhomogeneous microstructure of laser alloyed zone
(paste thickness 0.25 mm, traverse speed 10 mm/s)

Fig. 6 Microstructures of laser alloyed zone (paste thickness
0.1 mm)
(a) traverse speed 2 mm/s

(b) traverse speed 10 mm/s
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Fig. 7 Microstructures of laser alloyed zone (paste thickness
0.25 mm)
(a) traverse speed 1 mm/s

(b) traverse speed 2 mm/s
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Fig. 8 Microstructure of laser alloyed zone
(paste thickness 0.5 mm, traverse speed 2 mm/s)

Fig. 9 SEM image of eutectic lamellar structure and proeutec-
tic cementite (paste thickness 0.5 mm, traverse speed

10 mm/s)
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Fig. 10 Relation between microstructure of laser alloyed zone
and laser alloying conditions
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Fig. 12 Longitudinal section of SS400
(paste thickness 0.25 mm, traverse speed 10 mm/s)
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