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Classification and Separation of Mixed Particles by making use of Standing and
Progressive Wave of Ultrasonic
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Firstly, friction reduction effect by acoustic pressure and surface
vibration of ultrasonic was investigated. As a result, in case of large-sized particles, friction is
decreased greatly by acoustic pressure. Moreover, the effect by surface vibration has relation to

particle density. In short, this effect is enlarged with increasing of particle density. Then,
separation for particle size and material was tried by making use of difference in friction
reduction. Results showed silica was divided according to each size, and iron could be picked up
from particles which include titanium.

Secondly, the factor of friction reduction effect between particles and ultrasonic vibration plate
has been investigated by using cube. As a result, friction reduction effect and surface deformation
of cube depends on not only frequency and amplitude but also plate size. This means the transmission
of vibration energy from plate to the particle influences for the friction reduction effect.
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Table 1 Particle properties
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Table 2 Cubic properties
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[GPa] [kg/m’]
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Fig.7 Friction reduction effect (Only surface vibration)
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Fig.8 Friction reduction effect (Only surface vibration)
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Fig.9 Result of classification using acoustic pressure

Table 3 Result of separation using surface vibration

1.00
0.80
220.60
£0.40

=

0.20

Cube size
[mm]

12
10

¢ X > N
o

Friction coefficient ratio

Friction coefficient ratio
m

0.00 1 1 1 1
0.00 0.10 0.20 0.30 040
Amplitude 4,, [um]
Fig.10 Friction reduction on cubic material
(f=39kHz, Size:20%20, Iron)
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Fig.11 Friction reduction on cubic material
(f=39kHz, Size:15%15, Iron)
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Fig.12 Assist force by ultrasonic vibration
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Fig.13 Friction reduction on cubic material
(Plate size: 42x42mm, Titan)
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