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The laser cladding process on structural steel (SCM440) and gray cast iron

Received 16 May 2017 (GC250) substrates with Co-based powder (Stellite 12) was studied. A diode

Accepted 12 June 2017 laser (2 kW) was used as a heat source, and the powder was supplied by a disc

rotary powder feeder. The relationship between the laser cladding process and the

cross-sectional analysis of coating was examined based on coating shape and

Keywords: microstructure. Additionally, the microhardness was measured to confirm the

Laser cladding mechanical property improvements. As a result, proper laser cladding conditions

Structural S.teel were selected through this study and verified by cross-sectional analysis. In

Gray cast iron addition, the evaluation process for laser cladding feasibility was conducted on
Cross section analysis the selected materials.
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Table 1 Chemical composition of substrate and powder (wt.%)
Co Cr Si C Fe Mn P S Cu | Mo W Ni Others
SCM440 - 1 0.2 0.4 Bal. 0.8 | <0.04 | <0.04 - 0.2 - - -
Substrate
GC250 - 0.3 2.0 34 Bal. 0.7 | <0.01 | <0.13 | 05 - - - -
Powder Stellite 12 | Bal. 30 <20. 1.6 <3.0 - - - - - 8 <3.0 <0.5
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Table 2 Cross-sectional analysis of SCM440 for various process conditions
(a) (©) (d)
Traverse speed 15 mm/s 30 mm/s 15 mm/s 15 mm/s
Process
. Laser power 50% 50% 80% 60%
conditions
Powder feeder 10 RPM 10 RPM 10 RPM 20 RPM

Thickness and width

ﬁﬁt:’cdated

Bonding zone

and Heat affected zone

)| BZ: 0.035mm
B HAZ: 0.081mm
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Table 3 Cross-sectional analysis of GC250 for various process conditions

(a) (b) (©) (d)
Traverse speed 5 mm/s 10 mm/s 10 mm/s 10 mmy/s
Process 17 cer power 60% 60% 70% 60%
conditions
Powder feeder 5 RPM 5 RPM 5 RPM

Thickness and width

Bonding zone and
heat affected zone

| HAZ: 0.315mm

HAZ: 0.304mm |||
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Fig. 2 Cross sectional microstructure of SCM440 (a)~(c) and GC250 (d)~(f)
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Fig. 3 Vickers Microhardness of laser cladding cross-section
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