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In order to clarify the factors affecting on friction reduction effect
between particles and wall by ultrasonic vibration, the amount of friction reduction by ultrasonic
vibration was measured while the material and size of cube and vibration plate size were changed.
This experimental result showed that the friction reduction increased as the vibration amplitude
increased in spite of conditions. Then, the reduction was enlarged as cube size is small and
vibration plate size is large. Additionally, this reduction effect also depends on the material of
cube. The deformation of the cubic material was measured using a laser Doppler vibrometer, and it
was revealed that the tendency of this deformation agrees with friction reduction effect. Therefore,

it could be showed the deformation is the main factor for friction reduction. Finally, acoustic
streaming effect was also investigated. As a result, this velocity is so slow, and it is concluded
as acoustic streaming effect can be neglected.
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Fig.1 Ultrasonic generation apparatus



Oscillator ~ Amplifier | Bolt clamped

pr— - N [ Langevin type

transducer

Resonance rod

Acoustic absorfber

S -
( 1 ] Exponential Acrylic box
P ~ horn

Q€

(]
Digital power Terminal ch
meter CIMINGT CANGET e \ibration plate

.

Vibration plate
- I
La ;_él | Probe tube |:<

Microphone PIV laser I:I

Acrylic reflector

Acrylic reflector

[

5 :J Oscilloscope

Fig.2 Measurement of Acoustic pressure Fig.3 Measurement of Acoustic streaming
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Fig.11 Acoustic pressure against acrylic box
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Fig.13 Acoustic pressure ratio with acrylic box and absorber

Fig.10 Vibration amplitude of cube and plate
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Fig.12 Acoustic Pressure Ratio without acrylic box
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Fig.14 Acoustic streaming
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