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Microstructure and Properties Comparison of Laser Cladding Layer
and Spraying Layer of Ni-Based Self-Fluxing Alloy
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Abstract: The surface morphology, microstructure, micro-hardness and corrosion resistance of the laser
cladding layer and spraying layer of the Ni60 Ni-based self-fluxing alloy were analyzed and compared. The results
show that the surface forming performance of the laser cladding layer was better than that of the spraying layer. The
microstructure of the laser cladding layer was mostly in non-equilibrium and sub-crystalline state, and had a strong
and tough two-phase microstructure characteristics. The microstructure of the spraying layer was rich in the hard
phase of carbides. Both the laser cladding layer and the spraying layer could get a metallurgy bonding with the
substrate. Although the average micro-hardness of the spraying layer was higher than that of the laser cladding
layer, its distribution was not uniform. And the corrosion resistance of the laser cladding layer was superior to that
of the spraying layer.
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Fig. 1 Macro morphology of the different modified layer surface:

(a) laser cladding layer and (b) spraying layer
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Fig. 2 Cross-section microstructure of the different modified layer:

(a) laser cladding layer and (b) spraying layer
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Fig. 3 Microstructure of the cladding area of the different
modified layers: (a) laser cladding layer and (b) spraying layer
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Fig. 4 Microstructure of the substrate after different modified

treatment: (a) laser cladding and (b) spraying
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Fig. 5 Element line scanning at the interface between the laser cladding layer and joint surface

55 a0 b
EREERmER /um

{a) Ni

25 50
FER R RE R & /pm

(b} Cr

TrEg /A

LRI
75 100 25 50 100
FEER R R B /um

(d) O

a7
ERRERmER /pm

{c) Fe

He BEESLAHMANTRERE
Fig. 6 Element line scanning at the interface between the spraying layer and joint surface
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Fig. 7 Hardness curves of the laser cladding layer

and spraying layer
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Fig. 8 Polarization curves of the different modified layers
in 0. 3% HCI solution
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