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Table 1 Chemical compositions of CoNiCrAlY powder and GH625 substrate
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SEM micrograph of CoNiCrAlY feedstock powder and powder size distribution
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Table 2 Cold spray parameters used for CoNiCrAlY coating deposition
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Fig.2 CFD numerical analysis results of cold spraying CoNiCrAlY deposition
(a) the effect of gas temperature on particle temperature ; (b) the effect of gas temperature on particle velocity; (¢) the effect of gas
pressure on particle temperature ; (d) the effect of gas pressure on particle velocity; (e) the effect of particle size on particle

temperature; () the effect of particle size on particle velocity
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Table 3 Bonding strength and micro-hardness of cold
sprayed CoNiCrAlY coatings

B TEBN GavEMp O
(HV,.)
1 N, 1000 °C 57 570. 4
2 He, 500 °C KF 620 1H7) 560. 4
3 He, 600 °C KF 70 W) 573.3
4 He, 700 °C KT 65(HE W) 599. 3

Optical microstructures of cold sprayed CoNiCrAlY coatings
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Optical microstructures of heat-treated CoNiCrAlY

coatings in vacuum at 1080 °C for 4.5 h
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Effect of process parameters on cold spray deposition of CoNiCrAlY coatings
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Abstract: In this study, numerical and experimental methods were used to study the effects of cold spraying
parameters on the microstructures and mechanical properties. Ansys CFD software was adopted to establish
the 3D model of particle acceleration process and study the effects of gas type, temperature, pressure and
powder particle size distribution on the temperatures and velocities of powder particles. Following that,
CoNICrAlY coatings were deposited on GH625 substrates by high pressure cold spray system. Optical
microscopy was used to analyze the microstructures and Imagel] software was used to measure the porosity
level of the CoNiCrAlY coatings. The results showed that the particle velocity and temperature increased with
the increase of gas temperature. As the spraying gas pressure increased, the speed of the powder particle at
the spray nozzle outlet was also higher, but the change of gas pressure had less effect on the particle
temperature. Besides, the cold sprayed CoNiCrAlY coating obtained under the conditions of nitrogen and
1000 “C had a porosity of about 1.9% and a bonding strength of about 57 MPa. The porosity of the
CoNiCrAlY coating prepared at 700 ‘C using helium gas was about 0.4% , and the bonding strength exceeded
70 MPa. The porosity of the coating after the vacuum heat treatment was slightly lower than that before the
heat treatment. The Vickers microhardness of the sprayed CoNiCrAlY was about 550 HV, ,, and it was about
350 HV, ; after vacuum heat treatment, which was significantly lower than that of as-sprayed coating.

Key words:cold spray; CoNiCrAlY coating;numerical analysis;microstructures;vacuum heat treatment



