Aerlgol gitt NiZl £gs9
qgold =43

Laser cladding of Ni-base superalloy on low carbon steel
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Abstract
A RS840 CO2 laser and a powder auto-feeding apparatus have been used to deposit single tracks of Ni-
base superalloy on low carbon steel In this paper, the effects of laser cladding parameters on clad geometry,

dilution and microhardness are studied, As a results, the w/h ratio of the clad layer increases with

decreasing powder feed rate and increasing laser scan speed. Increase of powder density and decrease of

specific energy have little effect on dilution, It was found that the clad layer of the highest hardness has a

structure in which fine and leaf like phases are dispersed in ¥Ni matrix.

Keywords : CO2 laser, cladding, power density, powder feed rate, specific energy,

Ni-base superalloy, low carbon steel, dilution, microhardness.
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Table 1. Chemical composition(wt%) of Ni-base
superatioy and substrate(SS41).

Elements| Fe [ Cr | Ni [Mo|{Mn| Si| C| S|P | B

Superaloy] 35 [ 15 | Bal| - [ - | 430075 - | - |31

SS41° | Bal, [ 0,075 [€0.032] 0665 0065 | 0.045 | 0,05 |(0.011/<0.006] -

Table 2. Size distribution of powder.

Size(m)| {1251 Q106 | <76 | <63 | 53 | 451 €36 | (20
% 11312041 66 160|121 | 123|269 | 44
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Fig. 1. Size parameter definition of clad coating.
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Fig. 3. Variables of bead height and width as a function
of powder feed rate at 3.0kW, 0.5m/min.
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Fig. 4. Variables of dilution as a function of powder
feed rate at 3kW. 0.5m/min.
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Fig. 6. Variables of dilution as a function of

laser scan speed.
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Fig. 7 The operating window of laser cladding of

Ni-base superalloy on low carbon steel.
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Fig. 8. Relationship between concentration(wt%) and
microhardness for the clad layer 3kW, 0.5m/min,
32.859/min and 6.96% diluted.
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Fig. 10. Relationship between concentration{wt%) and
microhardness for the clad layer 3kW, 0.5m/min,
22.31g/min and 21.53% diluted.
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Fig. 11. Relationship between concentration(wi%) and
microhardness for the clad layer 3kW, 0.5m/min,
11.42g/min and 44.88% diluted.
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