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Ultrasonic exposure

Ultrasonic industrial device Technological process
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Common scheme of ultrasonic device operating

Partition surface _ _
Passive medium

Reflected wave

Heterogeneous particles _

__ Falling wave

Radiating surface 34~ —_, Active medium

Physical effects
determining the "\, Concentrator

technological __ * — " Relative geometric
processes dimensions of the active
and passive medium

Optimization problem

R is the vector of optimal criteria, P1 is the vector of properties
and characteristics of the active medium, P2 is the vector of

Find functional dependency properties and characteristics of the passive medium, L is the
vector of relative geometric dimensions of the active and passive
medium, f is the vibration frequency of the radiator, A is the

vibration amplitude of the radiator.



Processing of liguid-disperse mediums

!n!ens:’:ca!lon O’ processes ana ’ormmg O’ new ma!erla’s

in liquids

Physical and chemical processes Chemical reactions

1.Extraction of plant raw materials Breaking of chemical bonds of
- faster in 100...10000 times: substances in a cavitation bubble

- increasing the output; and on its surface
- sterilization; Redox reactions

2. Separation of multicomponent Depolymerization
systems Polymerization

3. Demulsification

4. Coagulation of hydrosols

5. Degassing

6. Crystallization

7. Preventing crystallization




Cavitation

Initiation Active forces

Stages of progress
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Dependence of processes velocity
from cavitation parameters
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Cavitation Into viscous liguid
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Ultrasonic processing of non-Newtonian
liquids




Features of ultrasonic exposure

US vibratory system
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Cavitational exposure areas
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Cavitational exposure of solid particles into
liquid

purification and activation of nanoparticles;
‘uniform distribution in viscous media;
cluster destruction;

«deposition of nanoparticles in a liquid.



Cavitation into thin layer

Layer of liquid
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f , kHz
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Formation seguence
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Formation seguence
stages 2 (cavitational
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Formation seguence
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Cavitation In viscous medium
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Ultrasonic exposure on human

Liposuction (removal of subcutaneous fat)




Ultrasonic exposure in gases

Ultrasonic drying

coustic coagulation eDrying without heating the

material

eLower limit of drying

acceleration 135-140dB
Absorption eThere is no significant

dependence on the frequency

eDrying of thin layers of material

(2-3 cm)

‘ Burning . '




Radiators into gases

Multi-element UVS with a focusing

radiator

Radiator with phase-leveling elements

Single-phase radiation
radiator
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Impact on hard materials
(Ssizing of fragile materials)

1.Impact of abrasive
particles

2.Circulation and
change of abrasive due
to cavitation

Results
eEnergy content < 10J/cm3
ePerformance > 10 mm/s
eNo cracks
eDiameter from 1 to 120 mm




Ultrasonic sizing of fragile materials




Weld of polymer materials

Oseam™>70%0,, aterial

Any thermoplastic materials
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Features of ultrasonic effects during
welding
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Dependence of the current Time dependence of the wave resistance
amplitude through the ultrasonic of the materials being welded for various
materials:

vibrating system when changing
the properties of materials during
welding

1 — at the absence of materials;
2-5 - for materials of different properties

PAS)



