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Abstract: To enhance the wear resistance of titanium alloy surfaces, ultrasonic-assisted gas shielded brazing technology was

employed to prepare a diamond composite brazing coating on the TC4 titanium alloy surface. This was done to investigate
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the impact of ultrasound on the microstructure of the coating and to reveal its mechanism for refining grains. By adding a
certain proportion of diamond powder and CuTi alloy powder to the AlSi brazing filler metal and applying ultrasonic waves,
diamond composite brazing coatings were prepared under different process parameters. The research results show that the or-
der of formation of Cu and Al reaction products in the brazing coating should theoretically be Cu,Al,, CuAl,, and CuAl; Ti
reacts with Al and C, and the possible compounds formed are TiC and TiAl;. Ultrasonic assistance can effectively promote
the uniform distribution of diamond particles in the brazing coating and accelerate the mutual diffusion of Ti, Al, and Cu atoms
in the brazing coating. At 750°C with a holding time of 90 seconds, Ti(Cu,Al), can appear within the brazing coating structure.
There are many aggregated ungrown Ti(Al,-,Si,); in the brazing substrate structure, and the grain size of the brazing coating
structure is significantly refined, achieving a dispersed distribution of the CuAl, phase in the brazing coating structure.
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Table 1 Chemical Composition of Ti-6Al1-4V Titanium Alloy (wt. %)

Ti Al v Zr Cu Ni
iy 6.0 4.0 — — —

R2 BEBBFRAIBRAR

Table 2 Ultrasonic assisted brazing experimental programme

Lo ES IR /°C A
1 730 12
2 650,730,830 36
3 730 60
4 750 90
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Fig.1 Ultrasonic assisted brazing system
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Fig. 2 Relationship between Gibbs free energy and reaction tempera-

ture for phase formation in coatings
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Fig. 4 Microstructure of the brazing coating after ultrasonic treatment
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Fig. 5 XRD diffraction patterns of coating phase withr ultrasound action
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Fig. 6 Schematic diagram of grain refinement mechanism of 750 °C

ultrasonic brazing coating
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