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In-situ Synthesized TiC-TiB, Composite Coatings Prepared by Laser Cladding

ZHOU Fang, ZHU Tao, HE Liang-hua
(School of Materials and Metallurgy, Guizhou University, Guiyang 550025)

Abstract: To increase the strength and wear resistance of material surface, adding mixed—powder with differ-
ent mass fraction into Fe901 self-fluxing alloy powder, the composite coatings reinforced by TiC-TiB, were
successfully prepared on 45 steel surfaces by laser cladding. The mixed - powder was the mixture of TiO,,
B,C, C and Al. The phases, microstructure and mechanical properties were analyzed by X —ray diffraction
(XRD), scan electron microscopy (SEM), microhardness tester and wear tester. The thermodynamics of each
reaction in the system was calculated. The results show that, the interfaces of composite coatings and their
substrate material are metallurgically bonded, and the coatings are uniform and dense without cracks and
pores. In-situ synthesizing, the phases of TiC and TiB, are thermodynamically possible. The composite coat-
ings are composed of a—Fe, TiC, TiB, and (Fe,Cr);C;. The fine block-shaped TiC particles and strip—shaped
TiB, uniformly disperse in the matrix of coatings. They can fine the microstructure further and play the role of
precipitation—strength. The size of microstructure and the amount of dendrite decrease markedly after adding
the mixed-powder. The more the mixed—powder is. the finer the microstructure becomes. The average micro-
hardness values of the coatings reinforced by TiC-TiB, are between 720 HV, ,and 760 HV,., , which are 30%
higher than that of the coating without TiC~TiB;, ., and their abrasion resistances increase obviously. The low-
est mass loss can be obtained when the mass fraction of mixed—powder is 50%.
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Table 1 Composition of Fe901 alloy powder (w/ %)

Element C Si B Cr Mo Fe

Content 0.5 1.2 1.6 13 0.8 Bal.

R2LHARBEMRAS (RESE/ %)

Table 2 Composition of powders for laser cladding(w/ %)

Sample M(TiO, +B,C+C+AD Fe901
HoO 0 100
Al 40 60
A2 50 50
A3 70 30
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Fig. 1 X~-ray diffraction patterns of the A2 coating
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Fig. 2 Cross section morphologies of the composite coatings
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Fig. 3 Morphologies of the composite coatings under different magnification
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Fig. 5 Microhardness distribution of the cladding coatings
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