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Microstructure of the laser-clad oxide ceramic coating
YU Jiaging, WANG Maocai, WU Weitao

(Corrosion Science l.ab. , Institute of Corrosion and Protection of Metals,
Academia Sinica, Shenyang 110015)

Abstract The microstructure characteristics of the laser-clad oxide ceramic
coating based on the mixture of Al,0; powder and ground enamel frit containing Co
and Ni was investigated. The formed coating consists of the Fe-Si-O thin layer
clinged to the carbon steel substrate, the large—sized equiaxial grain layer in the
middle and the outer small-sized dendrite layer. The formation mechanism of the
microstructure is explained by the theory on the nucleation and growth of crystal,
and the low thermal conductivity of oxide ceramic was considered the main factor
for it. _
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Table 1 The composition of the ground enamel frit containing Co and Ni

Compound Si0, AlO; Na,O B.0O, Ca0O CaF, Co0 NiO K,O
Content (wt %) 50. 32 7. 46 8.97 14,22 2.09 7. 46 2.79 2.79 3. 80

molten zone

Fig. 1 Schematic demonstration of laser cladding
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Fig. 2 Secondary electron image of the cross-sec- Fig. 3 Secondary electron image of the transition

tion of the oxide ceramic coating zone between the coating and the sub-
1 —the part of the substrate adjacent to the in- strate
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Table 2 Composition analysis (EPM)

Element content (at% ) at the different position in the coating

1 2 3 4 5

Na 0.361E—2 0. 905E—3 0. 390E—1 0. 380E--3 0.101E—2
Al 0. 240E—3 0.114E—2 0.103E—1 0. 460 0.282
Si 0.119E—2 0.971 0.349E—-1 0.223E—2 0.0719
Ca 0. 000 0. 000 0.129E—3 0. 000 0. 600
Fe 0. 993 0. 266E—1 0. 510 0. 534 0. 643

" Co 0.157E—3 0.187E—3 0. 230E~—2 0.222E—2 0. 121E—2 -
Ni 0. 865E—3 0.375E—3 0. 307TE—2 0.934E—3 0.394E—3

1 —the part of substrate adjacent to the interface; 2—the matrix of the Fe-Si-O thin layer;

3—the islands within the Fe-Si-O thin layer; 4 —the large-sized equiaxial grain layer; 5—the coating
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