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Corrosion Resistance of Iron-based Alloy Coating by Laser Cladding
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Abstract: Cladding test of iron-based powder was carried out by different processes. The test result shows that the
cladding structure gradually becomes coarser with the increasing of cladding power, and the corrosion resistance
decreases. By observation of the structure of corrosion location, it is found that the corrosion develops from the
cladding surface to the interior along the grain boundary, and then gradually into the grain interior. The change
of boride composition between dendrites and the precipitation of carbides during cooling resulting in further
chromium depletion in the matrix is the main reason for the deterioration of corrosion resistance of cladding.
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Table 1 Composition of cladding powder materials
Ni Cr B Si Fe C
(wt.%) 2.2 17 0.7 1 <0.3
2
Table 2 Laser cladding process parameters
1# O200mmx 300mm 3kw 6mm/s 1.2mm 250mm
2# O200mmx 300mm 6kw 6mm/s 1.2mm 250mm
3# ®200mmx 300mm 9kw 6mm/s 1.2mm 250mm
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1 (a) 1# (b) 2# (c) 3#
Fig. 1 Salt spray corrosion results of cladding samples: (a) 1# sample; (b) 2# sample; (c) 3# sample
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Fig. 2 Micrograph of corrosion location of the sample 3#:

(a) corrosion location overview; (b) position A in figure (a); (c) position B in figure (a)
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3 (a) 1# (b) 2# (c) 3#
Fig. 3 Micrographs of cladding layers with different cladding processes: (a) 1# sample; (b) 2# sample; (¢) 3# sample
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Fig. 4 Equilibrium solidification structure transformation of
the cladding material
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Fig. 6 Eutectic structure between dendrites and primary
M,B, with rich Mo
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Fig. 5 XRD analysis results of the cladding layer Acta Materialia, 2003, 51(3): 831-845.
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