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Study on laser in-situ synthesized TiC-TiB,/Fe composite coating

and its oxidation resistance

ZHOU Fang, LIU Qibin, HE Lianghua
(School of Materials and Metallurgy, Guizhou University, Guiyang 550025, China)

Abstract: In order to improve the high-temperature oxidation resistance of materials, TiC-TiB,/Fe composite coating
was in-situ synthesized by laser cladding. The data of phase, microstructure and oxidation resistance of composite coating
were obtained after theoretical analysis and experimental verification. The results indicate that the phases of composite
coating are mainly composed of a-Fe, TiC, TiB, and (Fe, Cr),C; etc. The fine block-shaped TiC particles and strip-
shaped TiB, disperse on the coating substrate uniformly. The continuous and compact oxidation film is formed on the surface
of TiC-TiB,/Fe composite coating after being oxidized isothermally at 600°C for 60h. The oxidation film consists of fine and
spherical oxides such as Fe,0;, FeCr,0,, (Cr, Fe),0,, rutile TiO, and Al,O; and so on, arranged closely.
Thermodynamic conditions of oxide formation are satisfied. The oxidation kinetic curve of composite coating at constant
temperature of 600°C is parabolic. The rate of oxidation weight gain is much higher during the initial 10h, and then
becomes slower gradually. The oxidation weight gain is 0. 75mg/cm’after being oxidized for 60h. The oxidation resistance
of composite coating is 15 times higher than that of semi-steel. The results have some guiding significance to improve the
high-temperature oxidation resistance of materials.
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Fig. 1 XRD pattern of composite coating
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Fig.2 Microstructure of composite coating
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Fig.3 Oxidation kinetics curves

a—semi-steel b—composite coating
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Fig.4 SEM images of the oxidation films
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Fig.5 XRD pattern of oxidation film on composite coating

Table 1 Oxidation reactions and their value of standard Gibbs free energy
number chemical equations AG’/ (k] + mol ')
(1) %AI +02~>%A1203 -934.45
(2) % TiB, + 0, %’rio2 +% B, 0, -607.34
4 2
(3) T(‘r+02~>? Cr, 04 -597.84
(4) 24—7 CryCy + oﬁ% Cr, 0, Jr%co2 -520.44
(5) % TiC + oﬁ% Ti0, + %co2 1 ~503.02
(6) 2Fe + 0,—52Fe0 -429.79
4 2
(7) ?Fe +0, —>TFE‘,2 05 -395.63
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