H o= ® % 5 £ R ¥ & Ha3t Hal
314 CHINESE JOURNAL OF VACUUM SCIENCE AND TECHNOLOGY 2023 4F 4 J1

I 4580 BRSO iy EL

R EEY MY mEs R4 vhakdt 24
(1 A% Tk VG R P A 5T B BB 6100005 2. FR A% [A)A (R#) B A FRA R B#ER 610207; 3. BEARHE T K2 TRHE AR 2B &Kl
614000; 4. 1 EZH TRA R F AL 100840; 5. MR 1% B A PR 7] i 1 570100)

Numerical Simulation on Low Pressure Plasma Spraying Ejection Device

ZHANG Fan'’, LI Pingchuan"”, JIAN Yi'’, CHEN Simiao', XIONG Siwei', YE Xinnan®*, WANG Wei’
(1. Southwestern Institute of Physics, Chengdu 610000, China; 2. China Nuclear Tongchuang (Chengdu) Technology Co., Ltd.,
Chengdu 610207, China, 3. The Engineering & Technological College of Chengdu University of Technology, Leshan 614000, China,
4. China Nuclear Power Engineering Co., Ltd., Beijing 100840, China, 5. Hainan Nuclear Power Co., Ltd., Haikou 570100, China)

Abstract Low pressure plasma spraying technology has unique technical advantages in the preparation of
material surface coating and has a wide application prospect in industries such as aerospace, metallurgy,
manufacturing, and so on. In this paper, an ejector device is installed on the outside of the plasma spray gun for
powder injection. Aiming at improving the heating atomization effect of the powder with high melting point in the
application of this technology, the influences of the structure of the ejector device, the position of powder injection,
and the direction of powder injection on the heating atomization effect of powder particles are analyzed by means of
numerical simulation. The main conclusions are as follows: installing an ejector device for powder injection is
beneficial to improve the heating and atomization effect of powder particles. And Laval nozzle-type ejection device
is beneficial to further improve the heating atomization effect of powder particles, but there is a certain risk of
powder clogging. The expanded nozzle-type ejection device can effectively reduce the powder clogging risk, but the
powder temperature and the overall heating atomization effect need to be further optimized.
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Fig.2 Comparison of flow field calculation results before and

after plasma spray gun equipped with ejection device.
(a) Velocity distribution of plasma jet without ejection
device, (b) velocity distribution of plasma jet with ejec-
tion device, (c) temperature distribution of plasma jet
without ejection device , (d) temperature distribution of

plasma jet with ejection device
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locity, (b) comparison of plasma jet flow temperature
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Fig. 4 Comparison of particle velocity and temperature distri-

bution. (a) Velocity distribution of powder particles,

(b) temperature distribution of powder particles
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