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Preparation of Al, O;-TiB, Composite Ceramic Coating and Corrosion—resistant Property to Molten Zinc

LV Yan-hong.WU Xu-sheng,LLIU Yan-{fei. WU Zi-jian
(Central Iron &. Steel Research Institute, Beijing 100081)

Abstract: Aiming at the wear and corrosion of the immersed parts in continuous hot—galvanizing lines, the Al,O,-TiB,
composite ceramic coating was prepared by the high—energy and high—speed plasma - spraying equipment. The micro-
structure, microhardness, bonding strength and corrosion resistance to molten zinc of the coatings were studied. The re-
sults showed that there was no interconnected pores, microcracks and unmelted particles in the coating, the pores were
tiny and distributed symmetrical, the porosity was less than 3% , the coating was combined well with base material,and
the bond strength could reach 56 MPa. After 30 days’ immersed in molten zinc, the corrosion point, cracks and peeling
off could not be watched on the surface. The high density and good thermal shock resistance of Al, O;-TiB, composite ce-
ramic coating played an important role in improving the mechanical properties and the corrosion resistance to molten zinc.
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Fig. 1 SEM micrograph of Al,O;-TiB, composite ceramic
powders, and (b) is the enlarged graph of (a)
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Table 1 Plasma spraying process parameters

A K45 %2 TAEEZ
M/ A 560 650
B/ V 120 130
H, ¥l / (L e min ") 6 10
Ar i / (L min™") 58 58
BRI B/ mm 120 130
wEvR A /(O 90 90
ERBR / (g min") 50 10
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Fig. 2 The schematic of molten zinc corrosion resistance test
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Fig. 3 The microstructure of Al,O; — TiB, composite

ceramic coatings
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Table 2 The microhardness of Al, O;—-TiB, composite ce-
(HVi)

ramic coatings

W 1 2 3 4 5

i B (B 1016 1135 1103 1059 1120

WEL 6 7 8 9 10

i B {E 1119 1097 1167 1102 1089
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Table 3 The bonding strength of Al, O, - TiB, composite

ceramic coatings (MPa)
Pz 1 2 3 4 5 FHME
o i 59 58 56 59 50 56
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Fig. 4 The sample surface after 30 days’ molten zinc cor-

rosion
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