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Process and microstructure properties of laser cladding
TiAl alloy coating on TC4 surface

ZHAO Xinxin, XIAO Huagiang, YOU Chuanchuan, FENG Jinyu, XIAO Yi
(School of Mechanical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: To realize the large area preparation and practical application of TiAl alloy coating on the surface of TC4 titanium
alloy, a single and overlapped TiAl alloy coating was prepared on the titanium substrate by laser cladding. The cladding quality of
the coating was analyzed by surface morphology and interface characteristics, the phase composition and microstructure of the
coating were studied, and the hardness distribution between the interface of the cladding layer and the lap layer was measured.
The results show that the coating is metallurgical, and there is no cracks and pores in the coating. The Ti/Al mainly exists in the
form of TiAl(y), Ti;Al(a, ), and trace elements, and the coating is mainly composed of double-state structure and lamellar
structure. The average hardness of single cladding coating and lap coating is more than 1.44 times that of substrate. The coating
can carry out a wide range of multi-channel lap cladding, which proves the feasibility of the TiAl coating on the surface
modification of the TC4 substrate. This study is of great significance for the practical application of the coating.
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Fig. 1 Schematic illustration of laser cladding and geometry of coating sec-

tion
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Table 1  Cladding parameters

No. width/ height/ laser power/  scanning vel_ocity/
mm mm W (mm - s71)
A, 11.751 1.382 2700 2.5
A, 11.396 1.608 2500 2.5
A, 10. 890 1.985 2300 2.5
Ay 11.106 1.550 2300 4.0
As 10.958 1.886 2100 4.0
Ag 10.773 1.855 1800 2.5

Fig.2 Surface morphology of coating
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Fig.3 Optical microscopy images
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Fig.4 AL-Ti binary alloy phase diagram''”’
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Fig.5 XRD patterns of laser cladding coating

Fig.6 SEM image of laser cladding coating
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Fig.7 EDS spectra and element chemical composition corresponding to po-

sitions of point 1 and point 2
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Fig.8 Microhardness testing
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Fig.9 Macro-profile of overlapped specimen
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Fig. 10 Microstructure of lap coating
a—overall image of coating b ~d—coating e—interface f— HAZ g—

substrate
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Fig. 11 SEM image of lap coating
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Fig. 12 Microhardness testing
a—schematic diagram of cross-section of overlap coating b—Tlateral hard-

ness c—vertical hardness
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