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Self resonating Jets have been developed rhich
take adyantage of the natu.al tendency of d j€t
tg organize in l . rge structures, Tests have
shorn that th€se jets are both highly erosive
and a source of d disc.ete frequency high level
noise. The eaosion and noise effects are
harnessed for improved cutt ing, dr i l l ing, and
cledning, as l {el l  as for 5ound generat ion.
Simult .neous inv€st lgat lons of th€ noise and
erosioo of tiese Jets hdve been condocted and
have shorn a def ini te trend tDxard correlat lon.
For instance, tirc evolution of vol!fie renDval
rates of an i pacted surface and RliS readlngs of
a transducer have been foond to be corre'lated.
Sini lar i ly,  shi f ts in the /elat ive inportance of
the var ious frequencies have fol lo€d the
advancenent of e/osion. These results could be
of great advantage in the dete.nination of the
evolut ion of a jet  cutt ing operat ion in
progress. ln this paper jet  noise and erosion
correlai t ln tests r i l l  be described and t ie
rcsults analyzed.

IIIIRODUCTION

Cavitat ion is ma' lnly known for i ts harmful
effects,  namely, loss of pe.formance, e.osion,
and noise. The lsual procedure to prevent these
deleterious effects is to avoid the phenomenon
by proper desi9n and by l in i t ing the operat ing
condit ions. Hovlever,  at tenpts to induce and
harness cavitation for useful Durroses have been
increasingly successful .  In high-pressure jets,
cavitation has for some time now been purposely
lnduced in order to increase tneir  dr i l l in{.
cutt inq, and cleaning capabi l i t iest-2. Th6
nojse associated { i th cavi tat ion is being used
as a means of sensing cavi tat ion when i t  becoines
destruct iye and, ience, could al loH for al levi-
ating its danagin9 effects. l4ore recertly, a
nore direct ut i l lzat ion of cavi tat lon noi!e in
jets fo.  squtd generat ion vas proposed and

The occurrence of cavi tat ion ln the hiah-volme
flows of sodiun in fast neutron reactors has
prompted the C.E.A. to undertake a large
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research p|"ogram on cavitating sodium fto|ls5.
This |ras prompted primarily by the lmportance of
the phenonena to the sodium pum! development
progran. Because of the lack of sufficient
understanding of cavi tat ion erosio. and i ts
scal ing la s in sodium, excessive safety narglns
are presently used for pump design. It is
thercfore highly desirable to dev€lop lechniques
to dlscrirninate bet een erosive and nonerosive
cavltat ion events and f low condit ions. Since
opt ical  detect ion of cavl tat lon ln sodiun
flo{ing at very high tefiperalures is not
feasible, acoust ic detect ion lnstninentnt ion
{CA ASTA) was develop€d at tie Cadarache lluclear
Research Center.

Acoustic d€tectors and slgnal processing instr!-
nentation {CAIIASTA) capable of handling Ure
high-freq{ency slgnals cre6ted bJ caritation has
been developed at CEil/CADARACHI. 

-fhe abil'lty of
this i istrunentat ion has been demonstrated using
a llquld sodlur test loopD. Ho$ever, due to
the extrefiely long tlne periods required to
create measurable €roslon in iny tradi t ional
flor tunnel and therefore in the Cada.ache
sodlum cavitat ion tunnel,  test .uns have been
erDensive and data col lect ion somewhat di f f i -
crlt, In the vor* described here, erosion due
to sel f  .esonat ing cavi tat ing jets is used to
gdther data rhich al lovs disc. iminat ion bet{een
the noise patterns crcated by erosive v€rsus
nonerosive cavi ta! ion. The high €rosive
capabi l l ty of  these Jets which signi f icant ly
shortens experinentation time .elative to a
cavitation tunnel nas tie incentive to cond!ct
ihls Invest ' lgat lon.

ln the ! .0.k repo.ted here, contro) led e.osion
exDerinents on stainless steel hav€ been
conducted. The t in€ evolut ion of the erosion
and the enit ted noi.e vere neasured simultane-
ously.  The object ive ras to evaluate the
Dossibi l i ly of  discr ininat ion betveen erosi !e
and nonerosive cavi tat ion.

STLF RESONATIXG CAVIIATING JETS

Experinental  observat ions of subnerged iets shor
th€ tendency of the turbulent eddies in their
shear layer to organi2e in large structures.
trc i tat ion of an air  Jet { i th periodic acoust ic
signals produced upstrean of the nozzle by
transd0cers or loudspeaters shors a remarkable
change of the jet  structure lnto discrcte r ing
vort ices xhen the e)(ci tat ion frequency, f ,
natches the predomjnant natural frequencies of
the non-erci ted jet .

The potential of such a pheloqenon for suberged
\rdLer lets was recognizedr_r,  and a niq're
technology nas developed related to achieying
useful  submerged jets havlng very high anpl i -
tude, per lodic,  oscl l latory discharge vi thout
using noviog parts in the supply system. The
passive exci tat ion ls obtained hydroacoust ical ly
and structurcs the shear lay€r of the jet into
discrete, wel l  def ined r i rg vort lces when the
excitai ion frequency, f ,  natches the jet 's
prefer.ed values. Thls can be obtained by la)
feeding the f inal  jet- forming nozzle vi th
various types of acoustic chanb€rs {for example,
Helmholtz chambers or organ-pipe tubes) tuned to


