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Fig.2 Schematic diagram of low temperature detonation spray rig
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Table 1 Spray parameters of the detonation coating

Spray parameter Value
Oxygen flow rate/L-min™ 196.8
Hydrogen flow rate/L-min’ 393.6
Purge gas flow rate/L-min™' 300.0
Powder flow rate/g'min”' 16.8
Spray distance/mm 40.0
Spray frequency/Hz 1.0
| Laser 1 | | Laser 2 |

Particle flow*|
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Fig.3 Sketch diagram of particle flow velocity test
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Fig.4 Calculated temperature profile of the particles
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Fig.5 Calculated velocity profile of the particles
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Fig.7 Calculated Mach number at the nozzle outlet
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Theoretical and Experimental Study on Preparing WC Coating
via Low-temperature Detonation Spraying

Han Zhiwei, Guo Wanxiao, Li Yaning, Wang Boliang
(Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: In order to solve the decarburization problems of WC particles caused by high temperature during detonation spray process, a
detonation spraying device with Laval nozzle was designed. Theoretical and experimental studies on preparing WC coatings via detonation
spraying were carried out by introducing the device. Numerical calculation results based on isentropic flow indicate that the temperature of
the carrying gas could be decreased greatly by introducing the nozzle, meanwhile, the velocity of the WC particles could also be
accelerated up to above 1000 m/s. Some pressure sensors were used to test the pressure in the entrance and the exit of the nozzle, and the
Mach number of the gas was calculated. Laser Extinguish method was employed in the nozzle exit to measure the average velocity of the
particles. Both theoretical and experiment results could match each other properly. SEM, metalloscope and XRD were used to characterize
WC particles and the coatings. The test results reveal that the Laval nozzle could avoid decarburization phenomenon of WC particles
effectively. This paper provides a new thought to solve the decarburization problems of WC particles during detonation spraying process.

Key words: detonation spraying; tungsten carbide; low temperature; nozzle
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