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Study on the Particle’s Formation and Distribution of the Centrifugal Atomization Plasma Spray

DU Xiao-kun ZHU You-li LI Zhan-ming YE Xiong-lin
(National Key Laboratory for Remanufacturing, Beijing 100072, China)

Abstract: The equipment and atomizing principle of the Centrifugal Atomization Plasma Spray process (CAPS) were
introduced, and the formation of particles was analysed. Through measuring the shape and size distribution of particles
collected from CAPS at different rotate speed, the surface profile and microstructure of the particles were analysed using
SEM. The experimental results showed that the particles produced by the CAPS process possess good sphericity. The
particles size decreased with increase of rotating speed. The particles size produced by CAPS was larger than that of the arc
spray. The influencing factors of particles size and distribution were also investigated. The results indicated that the particle
size was inversely proportional to the electrode diameter, rotating speed and the droplet density, and was proportional to the
surface tension.
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Fig.2  Scheme of forced particles in the centrifugal

Fig.1 Scheme of Centrifugal Atomization Plasma Spray
process and equipment of the particles collection system
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o /(rad/s) p/(g/em’) 1
D/cm
o /(10°xN/cm)
3 Quanta 200
2
2 Table 2 Processing parameters
21 / / /
(tr/min) A \Y /MPa
7200
30 mm 9000 120 100 0.6
200 mm  3Crl3 1 11400
1 ( /%) 3
Table 1 = Chemical composition of spraying material 3(a) 3Crl3
Ni Cr C Fe Si Mn (b)
3Cr13 0.1 12 14 025 034 0.6 <06 3Crl3
3 7 200 r/min
2.2 3Crl3
2 .
250 350 pm 9 000 r/min
2.3 200 300 pum
150 mm 11 400 r/min 150 250 pm
3
Table 3  The size distribution percent at different rotating speed
/ /um
(r/min) 0~100 100~150 150~200 200~250 250~300 300~350 =350
7200 2% 9.3% 6.1% 12% 32% 31.3% 7.3%
9000 8.9% 4.5% 5.9% 24.6% 32.6% 13.4% 10.1%
11400 7.8% 8.8% 18.6% 37.2% 13.4% 6.3% 7.9%
4
3Crl3

B]

3 3Crl3

Fig.3 Morphology of 3Cr13 particles
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Fig.5 The relation of particle size and rotating speed with

different diameter of consumable electrode
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