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The picture of the cavitation region at ultrasenic ca~
vitation is rather complex; The oscillating cavitatien
bubbles chaoticelly meve frem ene place to anether, They
grow during the strain half-periode of the driving ultraso-
nic field and they are compressed during the strees half=
periode, While oscillating the bubbles radiete the pressure
waves inte the liquid, Because the bubbles collapse and
radiste the pressure pulses mostly during the stress half-
periede, the groups of the more or less overlapping pressure
pulsee eccur at the place of an observer periodicslly,

To be able to creste a mathematicel medel of the cavi-
tatien neise we have to make @ number of sssumptiens, the
mest impertant of which ere: the bubbles are mutually inde-
pendent, they perferm only one escillation during their
lifetimes and any interaction smong radisted pressure pulses
snd bubbles may be neglected, Tt may be shown [1], that
under theese assumptions the cavitation noise may be repre-
sented by the Poisson periedic pulse process, The expressien
fer the power spectrum of this precess was derived in the
paper [2]in the form
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This expression hae twe terms, The first ane, 'C(QJ).
represents the continuous part ef the .poqtrJi; the secend
ene, 'b(g)), represents the discrete partVef the spectrum,

The pewer spectrum eof the cavitatioen neise at ultrase-
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nic cavitation has been messured, fer example, by Eeche [3].
Behn [4] end lately by Haussmann [6] » The measured spectra
alse have twe parts = the centinuous psrt and the discrete
part which is cempesed ef the basic cempenent fe snd the
number of ultrsharmenic and subharmenic cempenents, In this
werk enly the ultrahsrmenic cempenents will be censidered,
The peak level of these cempenents falls quite slewly with
the grewing frequency and it is usually pessible te discri-
minate the compsnents kfy fer k= 30 in the spectrum, The
peaks of the lowest ultraharmenic cempenents exceed the
continuous part of the spectrum at abeut 35 - 40 d&,

The mentioned experimental dats may be cempared with
the expression (1). Te match the extent of ultrsharsenic
compenents present in the measured spectrs, the mean square
reet of ths random variable (¥ weuld have to be rather smsll
- appreximately ij ® Ty/30 o However, such a value of o&
is in contradiction beth te an intuitive feeling and te
experimental results (e.g. Radek [6] ), frem which it may
be estimsted thet 0 & Te/kn 10,

New the height the ultrasharmenic cempenents exceed ever
the continueus psrt ef the spectrum will be examined, Let us
denete e the level eof the continueus part and L the level
of the discrete components peaks, If we censider the first
components enly, then I?Gp(u))lz @ 1 appreximately, Putting
[8(eied)|< = To(w.8)]2 and teking inte acceunt that
'D(g¢)>> lh(gg); the fellowing approximate fermula may be
obtsined frem (1) sfter seme rearrangements

Loie

e
Do

N N (2)
Substituting Ly = Lc = 40 dB send fo ® 20 kHz we get N<11
The results obtained beth experimentally and theersti-
cally are schematically shown in the figure.,The energy in
spectrum seems to be shifted from the lewer vwltreharmenic
cempenents to the higher ones, We believe this is due te
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the nonlinear interaction of the pressure waves with the
bubbles because the assumption about nenexistence of this
interaction is evidently the mest unmsintainable; Accerding
to our hypothesis the smell bubbles serve as frequency
cenverters that abserb the wave energy frem the lewsr spe=
ctral components and radiate it at the frequencies of their
natural oscillatiens that coincide with the frequencies of
the higher spectral cemponents,

References:

[1] Vekurka Ko: PFisplvek k rezberu n¥kterych fyzikélnich
precesd v kapalném mediu pomeci studia emitovanych
ultrezvukovych vlin, Kandidétskd disertséni préce,
&wuTt, FEL, Preha 1979,

[?] Vokurke K,: Pewer Spectrum of the Periodic Group Pulse
Precess, Kybernetika, 1s, 1980, 5, 462,

[5] Eeche R.: Untersuchung der Schwingungekavitation in
Fliseigkeiten, Ak, Beihefte, 1952, 4, 208;

[4] Bohn L.: Schalldruckverleuf und spektrum bei der
Schwingungskavitation, Acustics, Z. 1987, 18, 201,

[5] Heussmann G,; Zeitabh@ngigkeit des GerSuschspektrums
bei Schwingungekavitetion, Diplemarbeit, Universitlt
Géttingen, GS8ttingen 1976,

(6] Radek ui: Kavitetienserzeugte Druckimpulse und Materisl-
zerstdrung, Acustica, 28, 1972, 270,

80 T < T ]
L ‘—Calculated components
[d8] ' Messured compenents
40 —t+ f—rt t -
F "hrnef
r | 1]""
° ]
-40 T
4 5 6 7
10 lo ¢ 1o ["z] 10

- 55 -



	st 1
	st 2
	st 3

