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Fig.1 Schematic of the process of electrical explosion spraying
of continuously carrying powder by pressure-sensitive

adhesive
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Fig.2 Macro-morphology of the coating: (a) the sample of just
finishing spraying with any processing and (b) the

sample of ultrasonic cleaning

Interface

(<]
=
©
=
=)
[%2)
o]
=]
[%2]

Substrate

K3 REMAIES
Fig.3 Micro-morphology of the coating: (a) surface morphology
of liquid spraying coating, (b) surface morphology of
nanoparticles accumulated, (c) surface morphology of
vapor deposition coating, (d) cross-section morphology
of vapor deposition coating, and (e) cross-section

morphology of liquid spraying coating
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Fig.4 XRD pattern results of coating
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Vapor deposition coating: A 24 mm?, O 30 mm?
Liquid spraying coating: A 24 mm?, @ 30 mm?

i -

10 11 12 13 14
Initial Voltage, U/kV

Coating Area, S/mm”

K5 iz AR 5 D ah L 2% &R

Fig.5 Relation between the coating area and the initial voltage
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I-Admixture of vapor and molten droplets;

11-Separation of vapor and molten droplets;

I11-Forming of vapor deposition coating and
nanoparticles accumulated;

IV-Forming of liquid spraying coating
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Fig.6 Model diagram of the explosion product movement and

the forming of coatings
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Coating Forming by Electrical Explosion Spraying
of WC Powder in the Constraining Tube

Zhu Liang, Shi Machu, Wang Yong
(State Key Laboratory of Gansu Advanced Non-ferrous Metal Materials, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: By means of powder electrical explosion spraying of continuously carrying powder with pressure-sensitive adhesive, WC
coating was prepared. The effects of initial voltage and the cross-sectional area of jet chamber on the forming of coating were analyzed.
The result shows that in the distance of 3~7 mm, hybrid coating is formed which consists of a surface for liquid spraying coating and a
bottom for vapor deposition coating. When raising the initial voltage within minor cross-sectional area of jet chamber, the temperature and
the velocity of the blast area can be increased to raise vapor share. It is thought that vapor deposition coating is formed preferentially and
combined with substrate densely. Residual droplets spurt is lagged, and liquid spraying coating is formed which covers the vapor
deposition coating.
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Corresponding author: Zhu Liang, Ph. D., Professor, School of Material Science and Engineering, Lanzhou University of Technology,
Lanzhou 730050, P. R. China, E-mail: zhul@Iut.cn



