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Abstract

In order to analyze the coating process on powdery materials in a
barrel-sputtering system, we developed a simulation program based on the
discrete element method. The flow of particles during barrel rotation was
reproduced by the simulation. The coating process was calculated by a
simple coating model. The calculated results qualitatively represented the
difference for coating process between the hexagonal and the round barrel.
It was also found that the particle surface was uniformly coated by using the

hexagonal barrel.
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(a) vertical component (b) tangential component
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Table 1. The parameter values for the simulation program.

Particle Barrel

Radius 5x10%m Radius 1x10" m
Density 2.65x 10° kg/m3 Rotation speed 4 rpm
Young’s modulus 72x 10" Pa Young’s modulus 2x10" Pa
Poisson’s ratio 0.23 Poisson’s ratio 0.28

Time step 1x10°sec

The number of particles 500

Friction coefficient (particle to particle) 0.70

Friction coefficient (particle to wall) 0.25
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Figure 3. Flow behavior of powdery materials in (a) round and (b) hexagonal barrel.
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Figure 4. Movement and rotation of specific particle in round and hexagonal barrel.
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Table 2. The calculated value for coating.

Round barrel Hexagonal barrel plating sample
Total deposition 1,080 1,069 1,092
/a.u. (0.989) 0.979
Coated particles 473 500
g (0.946) (1.000)
Average 0.727 0.681 14.00

thickness

/a.u. (0.052) (0.049)
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Figure 5. (a),(b) Distribution of the amount of coating and (c),(d) the amount of

coating for each particles.
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