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Abstract
Supersonic flame spraying is widely used in the preparation and repair of anti-corrosion and
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corrosion-resistant coatings. In this study, liquid kerosene was used as the fuel, and the numerical
simulation software Fluent was employed to simulate the supersonic flame spraying process. The
characteristics of the flame flow during the thermal spraying process and the flight characteristics
of Laz0s3 particles were investigated. The flow characteristics of the gas (temperature, velocity, and
pressure), the mass fraction of the gas components, and the particle characteristics were success-
fully simulated. Additionally, the effects of the oxygen-to-oil ratio, particle size, and spraying dis-
tance on the process of preparing coatings by supersonic spraying were studied. The simulation
results show that when the oxygen-to-oil ratio is 3, the temperature inside the spray gun is the high-
est, the combustion is the most complete, the velocity of the flame flow is the highest, and the flame
flow is in the best state. When the fuel flow rate is 0.02531 kg/s, the O/F ratio is 3, and the spraying
distance is less than 150 mm, the particles with a size smaller than 5 pm obtained from the decom-
position of Lao.75Sro.2sMn0O; powder can reach the melting point of Laz0s.
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Figure 1. Schematic diagram of JP8000 supersonic spraying system
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Figure 2. Modeling and meshing of thermal spraying system
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Table 1. Spraying process conditions of JP8000 supersonic flame spraying system
Fz 1. JP8000 BB HIE N IERHR RFEMIA T Z &M

F5 IR Bl (kg-s™h) AWM E/(kgs™ FiA2/um
1 0.002 53 0.0104 5~50
2 0.002 53 0.0104 5~50
3 0.002 53 0.0104 5~50
4 0.002 53 0.0104 5~50
5 0.002 53 0.0104 5~50

Table 2. Melting point parameters of compounds decomposed at high temperature of Lao.7sSro.2sMn0O3
%% 2. Lao7sSrosMnOs iR A R MBS

WwaEY W RC
La203 2315
MnO:2 535
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93, MR L 2B O EZ) 2350 m/s, fe 2 3250°C, AHER T oAl O/F b3, Bhmf Al
AP , JERAL T R AR .

DOI: 10.12677/mo0s.2025.145438 847 5 1 A


https://doi.org/10.12677/mos.2025.145438

12

OfF &
—20
- - 30
-36
—-—45

P/10°Pa

0.4 0.5 0.6 0.7

x/m

(a) ANIF OfF MIJER R 18 4k

T

2500

2000

)

—_

%

(=3

=]
T

500 -

3500

3000

2500

Qé 2000

T/

1500

1000

(c) IR OfF MY IR & A ik

Figure 3. Changes in pressure, velocity and temperature along the center axis of the burner under different O/F conditions
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Figure 4. Cloud map of pressure, velocity and temperature distribution of flame flow field during spraying process
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Figure 5. Cloud map of mass fraction distribution of reaction products
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Figure 6. Axial concentration curves of different gas components
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Figure 8. Change curve of powder particle velocity
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