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Figure 1 SEM micrograph of CoNiCrAlY
feedstock powder
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Figure 2 Particle size distribution of CoNiCrAlY
feedstock powder
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Table 1 Chemical compositions of CoNiCrAlY powder
JLR Co Ni Cr Al Y O
Tiw/% A 32,59 21.24 8.15 0.63 0.02

W TS FH JC K 2B B I ERD . WER T 53500 A
3, R AR FE 4 ) i R S 800,850 11 900 °C,
HARES G T 23809 3% 2.
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Table 2 Cold spray process parameters
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RHHS  AIRESC UK S /MPa iﬁgf) WOREEE /mm WORME/C) AU
1# 800 5 76.4 30 69 AR
22 850 5 76. 4 30 69 A
3¢ 900 5 76.4 30 69 s
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Figure 3 Optical microstructure of as-sprayed cold
sprayed CoNiCrAlY coatings
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Figure 4 Optical sprayed
CoNiCrAlY coatings after heat treatment
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Figure 5 Porosity of cold sprayed CoNiCrAlY
coatings
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Figure 6 Deposition efficiency of cold sprayed
CoNiCrAlY feedstock powder
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Figure 7 Microhardness of cold sprayed

CoNiCrAlY coatings
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coatings after heat treatment
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Preparation, Microstructure and Properties of Cold Sprayed
CoNIiCrAlY Coatings

70U Yang', WANG Gaomin®,ZHANG Zhiyuan', DENG Chunming®, CHU Xin*, XIE Yingchun®
(1. Aecc South Industry Company Limited, Zhuzhou 412002 China; 2. Institute of New Materials, Guangdong
Academy of Sciences/National Engineering Laboratory of Modern Materials Surface Engineering Technology/
Guangdong Key Laboratory of Modern Surface Engineering Technology, Guangzhou 510650, China)

Abstract: CoNiCrAlY alloy can be used as a high-temperature coating for hot end components of aircraft engines, and its
performance varies due to different preparation processes. General thermal spraying techniques introduce high-temperature heat
sources during the preparation of coatings, which can cause material phase transitions and generate certain thermal stresses. To
eliminate thermal stress, it is necessary to heat treat the coating after spraying to a certain thickness, which leads to a decrease
in spraying efficiency and an increase in cost when preparing thick coatings using thermal spraying technology. This work
focuses on the new generation of preparation technology requirements for high-temperature sealing coatings on the outer ring of
aircraft engine turbines. Using high-pressure cold spraying technology and nitrogen as the carrier gas, the preparation process
and microstructure properties of low-cost cold spraying CoNiCrAlY coating technology were studied. The experiment used 304
stainless steel pipes with a diameter of 100. 50 mm. CoNiCrAlY coatings were deposited at spray temperatures of 800, 850,
and 900 “C at a spray angle of 69° and a spray pressure of 5 MPa. The deposition efficiency of the powder was measured at
different working gas temperatures, and the microstructure, microhardness, and friction and wear properties of the coating
were characterized. Three sets of coating samples with different spraying temperatures were subjected to vacuum heat
treatment at 1 050 “C for 5 hours while cooling in the furnace, and the changes in the microstructure and properties of the
coatings after heat treatment were studied. The results show that the porosity of the coating decreases with the increase of
spraying temperature, and the deposition efficiency of powder particles increases with the increase of spraying temperature.
There is no linear relationship between the microhardness of the sprayed coating and the spraying temperature. After vacuum
heat treatment, the porosity of the cold sprayed CoNiCrAlY coating significantly decreased to around 0.4%; The
microhardness significantly decreased and remained around 360 HV,,; The friction and wear test results show that
CoNICrAlY coatings prepared at lower working gas temperatures have lower wear rates after vacuum heat treatment.

Keywords: cold spray; CoNiCrAlY coating; gas temperature ; porosity ; microhardness; vacuum heat treatment; friction and wear;

deposition efficiency
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