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Schematic diagram of a typical cold spray system
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Fig.4 The variations of carrier gas and gas heater temperatures with time
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Fig.5 Effect of heaters with different lengths on carrier gas temperature
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Fig. 7 Cross-sectional microstructures of cold sprayed Ti coatings
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Fig. 8 Adhesion strengths of different materials with different gas preheating temperatures
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Optimizing Study of Cold Spray Gas Heater

CHENG Xiangfei',LAN Haiming” ,HUANG Renzhong”, SUN Wen”, JIANG Zhuzhong®, YUN Haitao®, GUO Jiangyun®,
J1 Xiaolang®, WANG Yuncheng®
(1. Airload Military Representative Office of Zhuzhou Region, Zhuzhou 412002, China; 2. Institute of New Materials,
Guangdong Academy of Sciences, Guangzhou 510650, China; 3. China National South Aviation Industry Co. , L.,
Zhuzhou 412002, China)

Abstract: The traditional cold spraying gas heater has a long heating time and insufficient maximum
temperature. In order to further improve the heating efficiency and reduce the cost of spraying gas
consumption, the existing cold spraying gas heater was upgraded and improved. Two heaters were
connected in series to extend the length of the heater to 6 meters, and a new type of high-temperature gas
heater was obtained. The heater was used to carry out cold spray experiments on typical materials of Cu,
Al, Ni, and Ti, and the heating effect on the temperature of the carrier gas and the performance of the cold
spray coating were studied. The experimental results show that the newly designed high-temperature heater
can increase the maximum heating temperature of the gas and achieve rapid heating. Besides, the new heater
can achieve over 90% deposition efficiency of cold-sprayed Cu, Al, and Ni materials and obtain a higher-
density Ti coating. The Al and Ni coatings were sprayed on SUS304 substrate and Al substrate,
respectively. The bonding strength of coating and substrate exceeded 55 MPa. The new gas heater provides
the equipment basis for the industrial application of cold spraying.

Key words:cold spray;high-temperature heater;deposition efficiency ;adhesion strength;optimal design
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