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Microstructure and TiC Evolution Behavior of TiC/Fe; Al
Composite Coating Fabricated by Laser Surface Alloying
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Abstract TiC reinforced Fe;Al intermetallic matrix composite coating is fabricated on 0. 2% C carbon steel
substrate by laser surface alloying with Al-TiC powders blend as the precursor material. The phases composition and
microstructure of the composite coating are investigated by X-ray diffractometer ( XRD), scanning electron
microscopy (SEM) and energy dispersive spectrometer (EDS). Through thermodynamic calculating. the dissolution
thermodynamic conditions of TiC are confirmed. The dissolution and precipitation behavior of TiC phase are
discussed. Results show that the coating mainly consists of Fe; Al and TiC. During the laser surface alloying process,
when the temperature reaches 2000 K~ 2200 K, the TiC powders used as the precursor material begin to dissolve
into the Fe-Al alloy melt, as in-situ reinforcement particles re-precipitate from the melt and are scattered with a net
shape in the Fe; Al matrix.
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Fig. 1 X-ray diffractometer (XRD) pattern
of the composite coating
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Fig. 2 Scanning electron microscopy (SEM) micrographs
showing the typical microstructure of the TiC
coating. (a) Low

reinforced  composite

magnification; (b) high magnification
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composite coating. (a) Point 1; (b) point 2; (c) point 3
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Table 1 Standard Gibbs free energy of formation of TiC
T 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200
AG,  —151.53 —149.286 —147.053 —144.835 —142.636 —140.458 —138.304 —136.178 —134.08 —132.015
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Fig. 4 yr-x[ Ti] and yc-2[ C] profiles in Fe70Al30 alloy melt. (a) yu-x[ Ti] profile; (b) ye-z[ C] profile
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