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Jlano ananiz eukopucmanua iopayiitHux KoJaueaHb ma Kasimayii'y piouni. 3anponoHosano
mexHon0zito ma eiopauiiine 001A0HAHHA 01 3MIHU CKAA0Y 600U ma it ér1acmueocmeil 3a 00HOYACHOT
0ii ziopokaesimauii ma namazniuyeanus. Haseeoeno koncmpykuito ma npunyun poéomu Kaeimauiiino-

MAZHIMHO20 0071A0HAHHA. 3ANPONOHOBAHA 3A2ATIbHA MEMOOUKA NPOEKMYBAHHA 001A0OHAHHA
ma memoouKa po3paxyHKie eiopayiiiHozo npueooy.

The analysis of the use of oscillation vibrations and kasimauii is given in a liquid. Technology
and oscillation equipment is offered for the change of composition of water and its properties
at the simultaneous action of ziopoxagimauii and magnetizing. A construction and principle
of work of kasimauiiino is resulted — magnetic equipment. A general design technique equipment
and method of calculations of oscillation occasion is offered.

Beryn. BukopucranHs BiOpaumifiHUX KOJIMBaHb y TEXHOJOTISIX OOYMOBIIOETHCS MOTpebaMu
MIJIBMILEHHS 1HTEHCHBHOCTI, MOJIIIIEHHS SKICHAX IIOKa3HHKIB, a B JEIKMX BHIAAKaX 1 MOXKIHBICTIO
peamizawii TEXHOJOTIYHHX MPOLECIB. YHIKaJbHI MOXJIHMBOCTI BiOpamiiiHOro mojs AO3BOJSIOTH YCHILITHO
3IIHCHIOBATH HE TUIBKU 03100JIOBaNbHO-3aUMCHY Ta 3MIIHIOBAIBHY OIepalii, ajge 1 Taki omeparmii, sk
cemaparlis, nepeMillyBaHHs, BiOpOTPaHCIIOPTYBaHHS 32 BaKKMX EKCIUTyaTaliifHUX YMOB, TOMOTEHi3allilo,
(binbTpyBaHHS, CYIIIHHS, HACHYEHHS CEPElIOBHILA MEBHUMH PEUOBHHAMH, PyHHYBaHHS MOBEpXOHb Tomlo. Lle
00yMOBIIOE e(EKTHBHICTh 3aCTOCYBAaHHA BiOpamifHUX TEXHOJNOTIYHMX MaIldH Yy OaraTtboxX Tramy3sax
MIPOMUCIIOBOTO BUPOOHUIITBA.

Orusin Jgiteparypu. Po3BHUTOK BiOpamiifHMX KOHBEEPHHX MAalIMH BeJe IOYAaTOK i3 XBHIBOBUX Ta
BiOpariifHUX KOHBEEPIB, AKi BUKOHYIOTH CyTO TpaHCHOpTHI (yHkmii. @ynaamentanshi podotu LI bnexmana,
1.®. I'onuapesuya, I".1O. Ixanemiaze, B.O. [loBinaitna, B.M. [lorypaesa, A.O. CniBakoscrkoro, B.H. ®pan-
yyka, K.B. ®ponoBa, A.I'. UepBOHEHKO Ta IHIIMX BYEHHX OOIPYHTOBYIOTH TEOPETHYHI OCHOBHU IIPOLIECY
BiOpalifHOro mepeMilleHHsI Ta KOHCTPYKTHBHI cxeMH BiOpamiiHMX TpaHCHOpTHHX MamuH. Pazom i3 mepe-
MIIIEHHSM CymyTHA 00poOKa MpOAyKLii BxkKe 3AIHCHIOETHCS Y BiOpamiifHUX TPaHCIIOPTHO-TEXHOJOTIYHUX
MalliHax.

VY GaraTbox ramy3sx MPOMHKCIOBOCTI yC€ IIUPLIOrO 3aCTOCYBaHHS HaOyBarOTh BiOpamiiiHi TeXHO-
JIOTiYHI mporiecu, po3podieHi mia kepiBHuutBoM P.®. amiesa, H.I. KobGacko, y SIKMX BHKOPHCTO-
BYIOTbCs OaratodasHi cepemoBuia. Lle MOXyTh OyTH pO3IUIaBH METaJiB, CKJa 1 MOJiMepiB, CyCreH3ii
TBEPAMX YaCTOK 1 ra30BUX MYXHUPIIB Y PIAMHI, MITKOAUCIEPCHI CyCIEH3Ii Kpalelb y ra3omnoaioHomMy
YU PIAKOMY CEPEIOBHINAX TOIIO. 3MIMCHIOIOYM IPOLIECH, MOB’sA3aHI 3 HEOOXIAHICTIO PIBHOMIPHOIO
po3mofiiay pizHHUX (a3 y piakid ocHOBI (oJepaHHS KOMIIO3UTIB 1 HiHOMaTepiaiiB) abo IXHBOI
cemapallii 3 piguHu (merasaiis i ¢uioramiiine 30aradeHHs), ICTOTHOT'O 3HAYCHHS HAOyBa€ MOXKIIHUBICTh
MPOTHO3YBaHHA peakilii TAKUX CHCTEM Ha Pi3HOTO POJY 30BHIIIHI MEPiOJUYHI BIUIMBHU. SIK MOKa3alu
paHillle BHKOHaHI JOCHIIKEHHS JIWHAMIYHMX SsBHIN y Oararo)a3HUX CEpPEIOBHINAX, IiAJaHUX
KepOBaHMM BiOpamiiiHuM BruuBaM [1, 2], 6arato 3 HMX MOXYTh OyTH YCIIIIHO BUKOPHUCTaHI SK IJIs
iHTeHCHU(iKaIlii 3a3HaYCHUX MPOIIECIB, TaK 1 MpU Po3poOIi 1 peanizallii IPUHIIMIOBO HOBHUX TEXHOJIO-
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riyaux mnpuiomiB. Tak, BHHUKHEHHS BiOpaLiHHOTO TepeMilleHHS BKIIOYEHb Yy OararodaszHux
cepenoBHIIax crnpusie e(PeKTUBHINIOMY iXHHOMY OYHMINEHHIO BiJi TBEPAUX 1 Ta30MONIOHMX IOMIIIOK;
Oprasi3allisi mepiogUUHUX PEKUMIB PyXy MUIKOAHCIEPCHUX (a3 iICTOTHO CHPOIIY€e MPOLECH TOTYBaHHS
OJHOPIAHMX CYCHEH31H 1 mepemimryBaHHs piauH [2].

AKTUBHE 1 IilecnpsMOBaHE BUKOPHCTaHHS BiOpaLifHUX BIUIMBIB SIK KEPYIOUOTO (hakTopa € IyxkKe
MEPCIEKTUBHUM HANpsSMKOM Y BiOpauiliHiil TexXHOOorii, MoB’s13aH01 3 00pOOKOI0 MOBEPXOHb MaTepialiB y
piAKOMY cepenoBHMIIi, IO MICTUTh YacTKU TBepHoi U rasomomiObnHoi ¢a3. Y 3B’A3Ky 3 UM BEIMKOIO
3HAa4YeHHS HaOyBalOTh IOCHIPKEHHS MOMJIMBUX ()OPM BIiJHOCHOTO PYyXY CEpENOBHINA 1 IUHAMIYHHX
XapaKTePUCTUK MPU HU3bKOYACTOTHUX KOJIMBAHHAX PIAKOTO CEpEeOBHUILA.

Binomi HaykoBi poOOTH, B IKHX PO3IJISAAIOTECS HABEAEH! BHIIE TEXHOJOT1YHI MAIIMHU, CTOCYIOTh-
csl 31e01IBIIOr0 BY3bKOCTICIIai30BaHOTO Pi3HOBHLY oOnamHaHHA. CporofHi Bimomi (yHAaMeHTaIbHI
mpari, AKi IPUCBSIYEHI TEOPETHUYHUM OCHOBAM BiOpAIifHOTO pyXy CHIIKOTO ab0 PiAMHHOTO CEpeaoBHILA,
PO3paxyHKy BiOpamiifHuUX MPHUBOJIB, ale BiACYTHI OCHOBHM INPOEKTYBAaHHA Ta MPAKTUYHOIO PO3PAXYHKY
BiOpaliifHUX TEXHOJOTTYHUX MAIIHH, JIE piAnHa € 00 €KTOM 00pOOKH.

s HaykoBa poOoTa MICTUTH OOCTIMHKEHHS TEHAEHLIH PO3BUTKY TEXHOJOTIYHOTO BiOpaliitHOTO
oOmagHaHHs K CIHELiaNni30BaHOTo, TaK 1 MPOXiAHOTO THITY, Y SIKOMY PilMHAa BHCTYIIAE SIK CEpEIOBHILE-
00’ €KT, KW MiIa€THCS KEPOBAHUM BiOpaIiifHUM BIUIABAM.

Huni HarpomamkeHO YMCIIEHHUH €KCIIEpUMEHTAIbHUM Matepiail mpo (i3MKO-XiMidHI BIaCTHBOCTI
YUCTOI BOJM Ta BOAHHMX CUCTEM, HAJIMHO BCTAHOBJICHI JesKi AeTaii OyJ0BU Ta BJIACTUBOCTEH BOIH, OIHAK
0araTto MUTaHb MOKHU IO 3AIUINAIOTHCS Oe3 BiAMOBimi. BiacHe cTpykTypa Ta BIAaCTHBOCTI YMCTOI BOJAU
BHU3HAYAIOTh KOMILICKC CIICIU(IYHUX BJIACTUBOCTEH i1, IK PO3YMHHUKA, 1 [IUM BIAPI3HAIOTH BiJl HEBOIHHUX
PO3YHMHHUKIB.

PoGora JI)x. beprnana i P. ®aynepa [3], B sKkiii 3anpornoHoBaHa TeTpaeapuyHa MOJCIbh MOJICKYIIH
BOJIM 3 JIBOMA TO3UTHBHHMH Ta JIBOMa HETaTUBHUMH TOJIOCaMH, (aKTUYHO 3alovaTKyBajia CydacHHH
€Tarl BUBUEHHS CTPYKTYPH BOJH i BOJJHHX PO3UYHHIB.

CrieruivHicTs (Pi3MKO-XIMIYHUX BIIACTMBOCTEH BOJM 3HAYHOIO MIpPOIO 3YMOBJIICHA HAsSBHICTIO
BOJHEBUX 3B’SI3KIB MiX ii Monekynamu. He3Bakaroum Ha BEJNWKY KINBKICTh SK TEOPETHYHUX, TaK i
eKCTIepUMEHTAIILHUX JIOCIIKEeHb, (Pi3MyHa pUpo/Ia IUX 3B’ 3KIB OCTATOYHO HE BUsCHEeHa [4, 5].

CroroiHi icHye 0araTo MojeNeil CTpyKTypH BOIW: KOHTHHyalibHA [6], kapkacHa O.5. Camoronra [7],
kiactepHa . ®@panka — B. Bena [8, 9], comitonna [10].

PosrnsHyBIIM icHYIOYI TIMOTE3W MPO CTPYKTYPY BOJM, MOXKHA 3rafaTu BUcioBieHHs P. XopHa, 1o
JKOJTHA 3 TEOPIi HE € IIJIKOM 3aJJ0BUILHOIO 1 YKO/IHA He T030aBjieHa ictuau [11].

IMocTanoBka npoodaemu. HuHi po3po0iieHo 6araTo TeXHOJIOTIH OYHUIIEHHS OyIb-SIKUX CTIYHUX BOJI
MPOMHCIIOBOCTI 1 KOMYHAJIBHOTO TOCHOAapcTBa. Ha mpeBenukuii skaib, OUIBIIICTH 13 HUX OCBOKOIOTHCS
HaJI3BUYAHO MOBIJILHO 200 1 30BCIM HE OCBOIOIOTHCSI.

Barato MeTOHIB OYMINEHHS HacaMmIiepe]] IMOB’s3aHe 3 XIMIYHMMH Ta OIOJOTIYHMMH METOIaMH
OYUCTKH. XiIMiYHI METOJW BHKOPHUCTOBYIOTH XJIOPYBaHHA SIK (pyHAaMEHTAIbHY peakiito. XJIOpyBaHHS
3abe3neuye obe33apakyBaHHsA. Alle XJIOPUIH, PO3KIAJal0UKCh B BOJ1, CTBOPIOIOTH XIMiUHI paguKaiy, sSKi
BIUIMBAIOTH Ha 37J0POB’ S JIFOIUHH.

MexaniuHi Ta Qi3udHI CITIOCOOM OYMCTKH BOAM BiNTbHI BiJf TUX HEHOMIKiB, TOMYy MEXaHI4HI CITIOCOOH
OYHUCTKH BOJIH € ITy’K€ MEePCIEKTUBHUMH.

OTxe, pereHeparisi IPOMHUCIOBUX Ta CTIYHMX BOJ € OJHIEI0 3 aKTyaJbHHX 3a7ad Cy4acHOTO
BHUPOOHUIITBA.

Buknaxg marepiany. Bukonano Oarato AocHmiKeHb 3 BIUIMBY YJIbTPa3ByKOBOi — KaBiTamii Ha
akTuBauito Boau [12]. BcraHOBIEHO, L0 IHTEHCHBHICTh KyMYJSTHBHOI [ii Ha cepeJoBUINE MpU
CXJIOIYBaHHI KaBiTaL[iTHOTO MyXHUPIIS 3aJIEKUTh B ra30-Mapo30BOr0 BMICTY, BIACTUBOCTEH CepeIOBHILA,
koedimienta kymyssiii. [Ipy ynpTpa3BykoBili KaBiTamii KibKiCTh KaBiTaLIHHUX MyXHUPLIB 3aJIEKUTH Bij
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KUTBKOCTI AJep KaBiTamii, SIKi MPakTHUYHO HE MiAJaroThes perymoBaHHio. lin wac rigpoauHamiuHol
KaBiTallil MyXupLi yTBOPIOIOTHECS 32 PaXyHOK APOOJICHHS KaBEPHHM, a KUIBKICTh 1 pO3Mipu BH3HAYAIOTHCA
PeXMMOM BEICHHSA KaBiTallil, B3a€MO3B’SI3KOM KaBITAI[iIHHMX IapaMeTpiB, IO JO03BOJSIE 3MIHCHIOBATH
KEepyBaHHs 1HTEHCHBHICTIO KyMYJISITHBHHMX BIUIMBIB Ha TEXHOJIOTIUHI mporecu. Bke Bia3Hadanock, 1o
3aJIeXKHO BiJ] crioco0y 30yIKEeHHs, KaBiTallis OyBae aKyCTUUHOIO (200 yJIBTPa3ByKOBOIO) 1 TiAPOAMHAMIYHOIO,
MeXaHi3M BIUIUBY SIKHX Ha 00poOIIOBaHe cepenoBuIle onHakoBui [13].

VY BHUIIPOMIHIOBaYax POTOPHOIO THITy AKyCTHYHI KOJHBAaHHS YTBOPIOIOTHCS 3a PaxyHOK Hepioand-
HOTO MEPEKPUTTS Ma3iB y CTaTopi 3yOlsMH poOTOpy, WO obepTaeThes. Take oOnagHaHHS BUKOPUCTOBYIOTH
U1t 0OpOOKH NMOPIBHSHO B SI3KUX PiAMH, TBEPAMX 1 BOJOKHHCTHX MaTepiais.

B poropHo-nynscaniitaux amaparax (PIIA) i poropuux anapaTtax 3 moxymsuiero notoxy (PAMII)
mig yac oOpoOKM MOETHYIOTHCS Pi3HI CMOCOOM BIUIMBY Ha CEPEAOBHUILNE 32 PAaXyHOK KOHCTPYKTUBHHUX
ocobmuBocTeit mpuctpoiB. PITA ckmamaerscst 3 nBox (abo OinmbIe) poTOpiB y BUTISAI KOAKCiaTbHUX
LWTHAPIB 3 MWiMMHONOAIOHNME oTBopamu. Ilim yac obepranHs ofHiel rpynH LMTIHAPIB BiAHOCHO iHIIOT,
OTBOpH BCIX IMJIIHIAPIB MEpioAMYHO HE 30iraroThCs, MEPEKPUBAIOYM TOTIK PiIMHM, SKa MPOTIKAE depes
npucTpiil. BHacnmizok mporo BuHMKae edekTuBHA TypOymizamisi i myjibcamii MOTOKY CepeloBHILA, SKa
CYMPOBOKYIOTECS KaBiTallitHUMHU edekramu. AJie Take OONaHaHHS Ma€ CBOI HEHONIKH: HEMOXJIMBICTH
pETyJIOBaHHS XapaKTepUCTUK KaBITAI[IHOI 30HU 1, OTKe, €()eKTHBHOCTI 0OpOOIeHHS, TPy IHOLII Mija yac
pEryJIOBaHHA YacTOTH 1 aMIUTITYyId IyJbcalid 3a CTaJuX BUTpAT CEpeIOBHUILNA IOCTYIOBE 3HIKCHHS
e(eKTUBHOCTI 00pOOKH Tpu OaraTopa3oBOMy IPOXOJDKEHHI CepeloBHIla yepe3 mpuctpid. Lle 3B’s3aH0 3
THM, 110 TIPOIIEC YTBOPEHHSI KaBITAIIIITHUX KaBEPH TabMY€ThCS Yepe3 CUIIbHY JIeTa3alliio piJnHH.

Haii6inpimii TEXHONOTIYHUH 1HTepec CTaHOBIATH TigpoauHamivHi (I'/]) kaBiTamiliHi MpUCTPOT, B SIKHX
B TOTOIl OOpOOIIOBaHOI PIJIMHU YTBOPIOETHCS MiCIIEBE MPOCTOPOBE 3HWKEHHS THCKY 1 PO3BHBAETHCS
TiipoArHaMivHA KaBiTallisl 32 paxyHOK pi3Koi 3MiHM Teomerpii Tewii piauau. Enepris mist 30ymkeHHs
KaBiTaIlil MiIBOJUTHCS OE3MOCEePEHBO TEXHOIOTTYHIM 1MOTOKOM piauau ('] mpucTporo ctaTuaHOTO TUTY),
abo kaBitaropoM, skuii odepraerses (I'J] mpucTpoi AMHAMIYHOTO THITY).

PosristHeMo KaBiTalliiHNI BILIUB HA BIACTUBOCTI BOIH.

Kagiramisi, mo BUHHKIA Ha OJMHHYHOMY 3apOJIKy, 32 4ac y KiTbKa JIECATKIB TEpiOjiB KOJIWBAaHb
PO3BHBAEThCSl B CTAOUIBLHY 00JIaCTh, IO CKIANAEThCS 3 Oe3Mivi KaBiTallifHUX MyXupIiB. [Ipormec po3BUTKY
KaBITalliifHOI 00NacTi MpeiCTaBIsE€ThC B Takuid croci6. [lpu 3axiomyBaHi KaBiTalidHWI ITyXHpelb MOXe
BTpayaTH CTIHKICTh 1 PO3MAJaTUCS HA YACTHHH, a TOMY IO THCK i TeMmepaTrypa B Ied MOMEHT Y MyXHUpIli
MaKCHUMAaJTbHi, TO THCK 1 TeMIleparypa mapora3oBoi CyMillli B “‘yJaMKax, IO YTBOPHIIUCS , TEX MiIBUILECH]. Y
(ha3i po3TATaHHS BOHHU JIETKO PO3IIMPIOIOTBECS 1 CTAIOTh HOBMMH 3apOJIKaMH KaBiTallii, MEHIII MIIHMMH, HiX
MOCTIMHO HasBHI B piauHi. KaBiTaiiliHi MOPOXKHUHM, IO BHHUKIM Ha IMX 3apOAKaX, MOPOKYIOTh HOBI.
YcepenuHi KaBiTarliiiHoi 00acTi BiIOyBaeThesl Oe3MepepBHUI MPOLIEC PO3MHOMKEHHS 1 KOAryJIsiil KaBiTalliiHIX
MyXHPIIB, TPHIOMY KaBITAI[IHHUI MOPIT TPOXH 3MEHIIYEThCS, TOMY IO B CTATOMY PEKHMI KaBiallliHUMH
3apOJIKaMU TIOUMHAIOTH OYTH PIBHOBXKHI ITyXHPIIi, 00CAT 1 Ta30BMICT B SIKUX OUTBIIII, HIXK y 3apojkiB [ 14].

Croro/iHi HeMae 3aJ0BLILHOI MOJENI KaBiTaIliiHOI 00JacTi, 10 aJeKBATHO OIMHUCYE 11 MOBOHKEHHS 1
MOBOKEHHS MPUHAIEKHOTO 10 Hel OKpeMoro KasiTaliiHoro myxupis. [1oBompkeHHs KaBiTawiiHOi obmacTi
3aICKUTh Bil OaraTbox sBUII 1 (DAaKTOPiB: PO3MHOKEHHS 1 KOAryssilisi (KOAISCLEHINs) IMyXHpLiB; IXH
B3a€EMOJIiS; 3MiHA XapakTepy MyJbCalliil MyXupIl 3a paxyHOK yIapHUX XBHJIb i1 3ByKOBOTO BUIPOMiHIOBAHHS
CYCIAHIX IyXHpIIB; 3MiHa CEpEeIHIX aKyCTHYHMX BJIAaCTUBOCTEH CEpEJOBHIIA; MIKPOINOTOKH YCEpenuHi
KaBiTauiiiHoi 001acTi 1 Ha rpaHuLIl MyXUPLLT; PO3MOALT 3apOAKIB KaBiTallii; ra30BMICT TOLIO.

s cTBOpeHHs KaBiTaliiiHOi 00JacTi BUKOPUCTOBYETHCS BH3HAYEHA YAaCTHHA €HEPTii MEepBUHHOTO
3BYKOBOTO MOJisl. BigHOIIEHHS BUTpaueHOi eHeprii A0 MOBHOI eHeprii NepBUHHOTO MOJs HAa3HBAETHCS
KoedilieHTOM KaBiTallifHOr0 BUKOPUCTAHHS aKyCTHYHO1 eHeprii [15]:

E
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Enepris 3BykoBoro mosisi, mo Wae Ha YTBOPEHHS KaBiTauilHOiI 00JacTi, BUTPAYaEThCS MPOTATOM
yciei ¢asu po3mupeHHs KapitamiiiHoro myxupud. Lle yac Tpoxu MeHIIui BiJ mepiony NEpBUHHOTO 3BYKY
T). IlpumiiHsABIIM 1IEH Yac TakuM, IO JOPiBHIOE Ty, cepemHs 3a Mepiof MOTYKHICTb, IO BUTPAYAETHCS HA
YTBOPEHHSI BCi€l KaBiTaLiiHO1 001acTi, TOPiBHIOE
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=7 T n @)
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ne N — HOTyXHiCTh IEPBUHHOTO 3BYKY, BT.

OTxe, KaBiTaliiiHa 00JacTe € CBOEPIAHUM TPaHCHOPMATOPOM IOTYXKHOCTI, Y SAKOMY IOPIiBHSHO
€HEepris, U0 MOBUIBHO HAKOIMHYYETHCS, 3BUIBHSAETHCS MPOTIATOM Ay’K€ KOPOTKOTO 4acy, BHACIIZOK YOO
MHUTTEBA TOTY)XHICTH y Oarato pasiB HepeBepIlye CEpenHI0, L0 BBOAUTHCA BUIPOMIHIOBAYEM Yy
KaBiTawiiiHy obmactb [16]. Ha po3BHTOK 1 IHTEHCHBHICTh KaBiTallil BEJIMKHH BIUIMB POOJSTH 30BHILIHI
yMOBH 1 BiactuBocTi piauuu. [Ipu kaBitamii B 1era3oBaHiil piiuHI B KaBiTaUifiHI MyXUpLi HaIXOAUTh
MEHIIIE Bif] KITbKOCTI MOBITPS, HIXK Y BIJICTOSHOT, 110 IPU3BOJUTH JI0 3MEHIICHHS eeKTy, o aemMndipye,
Mapora3oBoi CyMillli B MyXHUpLi Ipyu Horo 3MUKaHHI 1 3pOCTaHHI TUCKY B yaapHii xBuimi. Jlerasauis piiuHu
MIPUBOJUTH JI0 3MEHIIICHHS 00JIacTi KaBiTallil 3 OAHOYaCHUM 301UIBIIIEHHSAM IHTEHCUBHOCTI yIapHOI XBHIII,
CTBOPIOBaHOI KaBiTauilHUMU myxupisiMd [17]. Y pa3i miaBUIIEHHS TeMmepaTypu THCK YyCepeauHi
MyXHUPLsl, BASHAYCHUH TUCKOM MapH 1 rasy, 301NbLIyeThCS, 1 yIapHa XBUIIS MOCTA0NA€THCA, ajle e TaKOX
NPU3BOJIUTH JI0 3POCTAHHS KaBiTalliiiHOi 00JacTi. 3 TEOPETUYHUX TEPEAYMOB 3PO3YMiNIO, IO 301IbIICHHS
TIIPOCTATUYHOTO TUCKY MPHUBOAWTH JO 3MEHIICHHS Yacy 3axJIOMyBaHHS IyXHPIS 1 301IbIICHHIO
IHTCHCUBHOCTI yJapHUX XBWIb. EKCIepUMEHTH, BUKOHaHI 3 JIOCHI/DKEHHS KaBiTamiiHOi epo3ii,
COHOJTIOMIHECIEHIIii 1 BUMIPOBI aMILTITyId THCKY B MOMEHT 3aXJIOIyBaHHS KaBITAIHHOTO MyXHPIIS,
MOKAa3YIOTh, 110 30UIBIIEHHS T1IPOCTATHYHOTO TUCKY MPUBOJUTE JI0 MOMITHOTO 301IbIIICHHS WX SBUII, a
MOTIM JISSIKOMY 3MEHIICHHIO 3 BHPOKEHHM ONTHMYyMOM. YcCi Il 3aJeXHOCTI OJep)Kajld YHCICHHI
eKCIIepUMEHTANIbHI TIATBEpKEHHS B Di3HUX JNOCHiKeHHsSX [17]. AKycTH4YHa KaBiTallisi B piaMHax
IHIIIIO€ Pi3HI (hi3UKO-XIMIYHI SBHIIA; COHOJIOMIHECICHIIIO (CBITIHHA PiAMH); XiMiuHI e(pekTH (3BYKO-
XIMiYHI peakTii); epo3ito TBepAOTro Tijia (pyHHYBaHHS MOBEPXHi); TUCTIEPTyBaHHS (3piOHIOBAHHS TBEPAUX
YacTOK y piauHI) 1 eMynbryBaHHsA (3MINIyBaHHS 1 TOMOTEHI3alis piJMH, 10 HE 3MIIIYIOThCH,).
CoHouoMIHECTICHITisI 1 3BYKOBI XiMiUHI peakilii € TeHeTUYHO 3B’S3aHMMH TMPOLECaMH, aje B MPHHIHIT
BOHH MOXYTbH 31MCHIOBATHCS HE3aJeXHO OAMH BiJ iHmoro [15, 18]. Ynbrpa3BykoBa JIFOMIHECIICHIIIS i
CBITIHHS, 110 BUHUKAE i 4ac TiIpOJAWHAMIYHOI KaBiTallii, € OJM3bKUMHU O CBOIM MPHUPOJI MPOIIeCaMu.
[lim dYac eKCHepUMEHTAIBHOTO JMJOCHIHKCHHS KaBiTalllii B HH3bKOYACTOTHHUX 3BYKOBUX IOJIAX Oyja
BUSBJICHA aHAJOTiA 3a (i3UKO-XiMIYHUMHU e(deKTaMH MK HH3bKOUACTOTHOK ¥  YIBTPa3ByKOBOIO
kaBitarieto [12, 18]. Mogenb (}izuko-XiMIYHUX MPOIIECiB, MO BiAOYBaIOTHCS B KaBITAI[IHHOMY MyXHPII 1
MPWJISTJIOMY 110 HbOTO 00CsA31 PiAMHU, MOAAIOTh y TakoMmy BULIsAmi [18]. V kaBiTauiliHy MOpPOKHUHY
MOXYTh TIPOHHMKATH Tapy BOJW, PO3YMHEHI T'a3W, a TAKOXK PEUYOBHHHU 3 BUCOKOIO MPYKHICTIO MapH i He
MOXYTh NMPOHHUKATH 10HH 200 MOJEKYJIH HEeNeTy4hX PO3UYMHEeHUX pedoBWH. [lif "ac 3axyomyBaHHS
MYXHUPISA SHEPrii, 110 BUILISETHCSA, TOCUTD JJIsA MOPYIICHHS, 10HI3aIlil 1 JUCOoIiaIii MOJIeKy/l BOAM, Ta3iB i
PEYOBHH 3 BHCOKOIO TPYXKHICTIO Napy ycepeAuHi KapiTamiiiHoi mopokHuHM. Ha miff ctamii KoXHUM 3
MPUCYTHIX Tra3iB € aKTHUBHUM KOMIIOHEHTOM, Oepy4yd Yyd4acThb Yy IMepeAadi eHeprii MopyIIeHHS,
nepe3aps/HKeHHIO i iHIMM mporecam. [lisi 3ByKOBOTO MOJIs HA PEYOBHHH, 110 MPOHUKAIOTH Y TIOPOKHUHY,
€ 0e3rmocepeHbOI0 TPAMOI0, MpUIOMY His akTwBHEHX TasziB O,, H, i N, y kaBiTamiliHiii TOpPOXHUHH
nBoicta: mo-nepiue, O, i H, 6epyTh yuacTs y peakuisx TpaHC(OPMYyBaHHS paAUKaIiB:

H° +0, - HO,° , OH° +H, —» H° + H,0, 3)
a N, — y ra30BUX 3BYKOXIMIYHHX PEAKIIiSIX, OCTATOYHUM PE3Y/IbTaTOM SIKUX € (iKcallis a30Ty:
N, + 0, —-)))NO, N, +H, —)))NH;, 4)

Mo-JIpyre, XiMIYHO aKTHBHI Ta3d, MPOHUKAIOYN B KaBITalliiHy MOPOXKHUHY, OEpYTh Y4acTh, TaK CaMo SIK i
NUISIXETHI Ta3d, y Tepeiadi eHeprii eJeKTPOHHOTO IMOPYIIEHHS MOJIEKyJaM BOJAH, a TaKoX MiJ dYac



Asmomamus3auisi supobHuUYUX rpouecie y MawuHobydysaHHi ma npunadobydysaHHi. Bur. 43. 2009 37

nepe3aps/pkeHHs. TyT cMMBOJIOM))) Mo3HauyeHa XiMmiuHa Aist 3ByKy. lIpm 3xJomyBaHHI KaBiTaliifHOTO
IyXHUPLA B PO3dHH Tepexoath pagukamn H' |, OH’ | ionu i enekTpoHu Maloi eHeprii, 0 yTBOPUIHCS B
ra3oBiii ¢asi npu posmeruieHHi Moaekynu HyO 1 peqyoBUH 3 BUCOKOIO NPY’KHICTIO MapH, MPOAYKTH IXHBOL
B3a€MOJIl 1 YaCTKOBUX peKOMOiHamill, a Takox MertacTabinpHOI 30ymxenoi moiekynu H,O. Cymapny
CXeMy KaBiTallifHOTO PO3IIETUICHHS MOJIEKYJI BOJIH MOJAIOTh Y TAKOMY BHTJISIL:

N, +0, »)))NO, , N, +H, —)))NH;. ()

Bunukatoui B cucteMi akTHBHI YacTKU IICIS MEPEXOAYy B PO3UYMH COJBBATYIOTHCS 1 pearymTh 3
pO3UMHEHUMH peuoBrHaAMHU. Ha mil crajii, Komu 3iHCHIOIOTHCS HETpsiMi [l aKyCTHYHUX KOJIWBAaHb, Ha
nepedir mporecy MOXKYTh BIUIMBATH HMPAKTHYHO TiABKH XiMi4HO akTuBHI rasu — O, i H,. Bpewri-pemr,
BIUTMB KaBiTamii Ha BOJHI PO3YMHM 3BOJHUTHCS IO €IWHOTO IPOIECY — PO3MICIUICHHS MOJIEKYJ BOJIU B
KaBiTallliHUX MyxXupIpix. HesanexxHo Big mpupoan po3uMHEHUX PEYOBHH 3BYK Ji€ HA OJHY PEUOBUHY — Ha
BOJIY, IO TIPUBOJUTH JI0 3MiHHM i (hi3MKO-XIMIYHMX BIACTUBOCTEU: 301IbIICHAIO pH, eleKTponpoBiTHOCTI
BOJIY, 30UIBIIEHHIO KiJTBKOCTI BUIBHUX 10HIB 1 aKTUBHUX PaJWKaNiB, CTPYKTYpH3aLii i akTUBALii MOJIEKYII.
JlocmimKkeHHST COHONIOMIHECIIEHIII], 3BYKOXIMIYHMX pEaKIii 1 BHCYHYTI YHCIIEHHI TIMOTE3H, IO
MOSICHIOIOTH 11l AIBUIIIA, HUHI JTO3BOJISIIOTH 3pOOUTH TIIBKM OJMH BUCHOBOK: IPUPOJIA MEPBUHHOI aKTUBALii
MOJIEKYJI yCepeInHi KaBiTaliitHOro myxupIs € abo TemIoBoo, abo enekTpuyHoro [15, 18,19].

Bararo pobit npucBsYeHO BUBUCHHIO BIUTUBY MarHiTHUX IOJIiB Ha Mpolecu afcop6mii [21, 22], Ha
ioHHOrO OOMiHY [23], TpM KOperyBaHHI MiIHEPANbHOTO CKIaAy CTiYHHX Box [24], Ha rIMOUHY
oM’ SIKIIIEHHsI BOAM [25], Ha xapakTep nepe0liry ximiuHux mpouecis [26], Ha 6ioxiMiuHi npouecH [ 27].

PosrnsHyTi TiMOTE3W, IHOTO BIUIMBY MATHITHOTO IOJII HAa BOJHI CHCTEMH, TaK YHM I1HAKIIE
OB’ SI3YFOTH IIe¥ BIUIHMB i3 HAABHICTIO y BOJII Pi3HOTO poAy momimok. OJHAK € JaHi Ipo Te, 0 BHACHTIIOK
Qi MarHiTHOrO TMOMNS BiJOYBAIOThCS TEBHI 3MiHM B camiil Boji. BrumB Jomilmmok, odeBWaHO, Mae
JOTIOMDKHUN XapakTep, MIACHIIOYN ePeKT IIijJ 4yac BUMIPIOBaHHSI THX YM IHIIHMX (PI3UKO-XIMIYHHUX
napameTpiB BOAHUX PO3UHHIB.

HaBenenuii ornsj ekcnepUMEHTAJbHUX JaHUX IOKa3ye MOKIMBICTb 3aCTOCYBAHHS MAarHiTHOTO
TOJIST JUTSI IHTEHCUQIKAIli OYUCTKH CTIYHUX BOJ| MPOMHUCIIOBUX IMIATNPUEMCTB, IO MA€ BEJIMKE 3HAYCHHS JIIS
OXOPOHU JIOBKIJUISA Ta €KOJIOTIYHOT OE3MeKH.

[lo  cTocyeThcsi MeXaHi3My BIUTUBY MArHITHOTO TOJIsI HA 3a3HA4YEHi MPOIECH, TO MPHU PO3TIISI
poOIT Ha IO TEMYy BaKKO 3HAWTH SKICh 3aKOHOMIPHOCTI. ABTOPH BHUKOPHUCTOBYBAJIM Pi3HI MarHiTHi
HPUCTPOT, IO 3YMOBIIOBAJIO PI3HUN PEXUM MAarHiTHOI OOpOOKH: HANMPYXKEHICTh MAarHiTHOTO TOJS, HOTO
Tpajii€eHT, MBWJAKICTh TMPOTIKaHHS PO3YMHIB TOmIO. lle ycKimagHroe TpOBEACHHS CHUCTEMHOTO aHallizy
JiTEepaTypHHUX JAHUX 1 BUMarae HaKOIMYEHHS JTOJATKOBUX BiZIOMOCTEH 3 KOHKPETHOI'O MMUTAHHS.

Hagenenuii orsiy giTepaTypHUX JaHUX CTOCOBHO JIii MarHiTHOTO TIOJIS Ha BOJIHI CHCTEMH MOKa3ye, 10
TaKWi BIUIMB € OaraTorpaHHuM.

Ile — aHTMHAKUITHA i MATHITHOT'O OJIS B CUCTEMaX BOJIO-
MiITOTOBKH, BIUTHUB IOTEPENHBOT MarHiTHOI OOpOOKH BOJHHX
PO3YMHIB Ha TIporieck copOuii mij yac (apOyBaHHS TKaHWH Ta
1IOHHOTO OOMiHY Ha MIKpPOMOPUCTUX COpPOEHTax, 3MiHA KiHETHUKH
XIMIYHUX peakIliil Ta, 10 Jy»e BaXXIIUBO, O10JIOT1YHA aKTUBHICTh
MarHiTHOTO MOJIs, B OCHOBI SIKOT JIeXaTh O10XIMIUHI MPOIIECH.

ExcnepumeHTanbHI  TOCHI/PKEHHSI BUKOHYBAJIM Ha YCTa-
HOBIII, TOKa3aHiii Ha puc 1. JlocmigHa ycTaHOBKa Mae€ MOYKITH-
BICTh CTYNEHEBOI 3MiHH aMILTITyJy KOJIMBaHb Ta MJIABHOI 3MiHU
YacTOTH, IIO /A€ IIBUIKY MOJIMBICTh BU3HAYATH ONTHMAIIbHI
pexxumMu poOOTH OONMamHAHHA y pa3i 3MiHM KOHCTPYKTHBHHX
MapaMeTpiB TiApOMyIbCcaTopa. Puc. 1. 3azanvruii 6uensd 0ocuioHoi

[lepmmM eramoM agociimxeHb OynoO BHBYEHHS 3MiHH sibpayitinol Kasimayiiino-maziimnor
BOAHEBOro mokasuuka (pH) BomompoBimHoi Bomu Bij uacy ii — YCeMaHosKu na OCHO6I 2idponyrbcamopa
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00poOku B KaBiTamiiHOMy mpucTpoi. Bei mocnmian BUKOHYBanu MpH KiMHATHIH Temmepatypi. Bumipro-
BaHHs pH 3xiiicHIOBaNOCs 3a qomomororo ioHoMipa EB-74. TounicTs BuMiptoBanb + 0,05. BusiBuiocs, mo
13 30UIbIIEHHSM dYacy KaBiTaliiHoi oOpoOku pH Takoi Boau 3pocTae, mpuyoMy NHpH OAHOYACHINA il
MarHiTHOTO TIOJISl 3HAYHO OINTBIIIOI0 MipOF0, HIXK MICHS 3BMYaiHOI KaBitarlii (puc. 2). Jlo meBHOI Mipu 118
MO’KHA TIOSICHATH THM, 1[0 BHACITIIOK MarHiTHOI 00OpOOKH 3MEHIITYy€ThCSl KOHCTAHTaHTA JTUCOLIIallii BOAH Ta
3pocTae moTeHtian ii ionizamii [28].

pH
8,25

8 .
7,75 /.

7.5 —
7.25 /
! [ J
6,75 : T
10 20 30 yac, xe

Puc. 2. 3anescnicmo pH 600u 6io uacy xasimayii
B — 3uina pH npu 0ii 2idpokagimayii ma omacHiuy8anHs,
® — me came npu 0ii camoi ciopoxasimayii

Jocnign, BUKOHaHI HAa €KCIIEpUMEHTabHIN ycTanoBui (puc. 1), mokaszanu 30inemenns pH Bix 6,75
(mnst xonTtponmsHOi Bozmu) go pH 7,9 (oOpoOnenoro kapitamiiinmm cnocobom) ta go pH 8,15 (3a
OJTHOYACHOTO BIUIMBY KaBiTallil Ta MarHiTHOro moJst). JlocmiKeHHs: 3MiHM CKJIaay Ta BIACTHBOCTEH BOAU
MOKa3aJIM 3HIKEHHS BMICTY KaJIBIIIFO Ta MarHiro Ha 22 %, MiIBUIIEHHS OKUCITIOBAIBGHOI 3aTHOCTI BOAM Ha
70 %, 3meHIIeHHS ¥ 2,2 pa3a 010JI0TIYHOT TOTPeOr KUCHIO.

J11s OLlIHKK XapaKTepy BIUIUBY KaBiTaI[ifHO-MarHiTHOI 00OpOOKH BOIU OYJI0 3aCTOCOBAHO METOIUKY
NPUPOJTHOTO CYIIiHHS Kparuti BOAM Ha MPO30POMY CKIIi. Pe3ysbTaTi BUKOHAHHX JIOCII/KSHD MOKa3aHi Ha
puc. 3,4, 5.

Puc. 3. Kpucmaniunuii cio 600u HeobpobaeHoi

Ha puc. 3 crpykTypa ocany Mae HepiBHOMipHUI xapakrep. [lo kpasx Ta B IEHTpi ocajay crocTte-
piraeTbcs BHCOKA MIUIBHICTh Ta KPUCTANIYHI YTBOPEHHS, IO CBIIYUTH TPO HE3PIBHOBAXKCHUH
€HEPreTUYHUH CTaH BOJIH.
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Puc. 4. Kpucmaniunuii crio 6oou nicis 00pobku xagimayicio

Ha puc. 4 ctpykTypa ocaay piBHOMIipHila, ae 1Mo Kpasx Ta y IEHTPi BUIAHO HE3HAYHI KpUCTaTiuHi
YTBOpPEHHSL.

Puc. 5. Kpucmaniunuii cnio 600u nicisi 00HouacHol obpobku kagimayiero
ma OMA2HIYY8AHHAM

Ha puc. 5 ctpykrypa ocany Oinblie ynopsakoBaHa, ApiOHOKpUCTaIiuHa Ta OiIblle CTPYKTypOBaHa,
CIIOCTEPITaeThCs OLIbIIe PO3TIKAHHSA KpaIuli, IO CBIAYUTH MPO 3MEHIIEHHS MTOBEPXHEBOIO HATATY BOIU
Ticist 0OpOOKH.

KagiTamiifHo-MarHiTHUN BIUTMB Ha PiJKe CEPEJOBHINE, 32 PaxXyHOK BHUIIE3a3HAUYCHUX e(eKTiB,
JIO3BOJISIE JIOCSITTH ICTOTHOI iHTeHCH]iKamii XiMIYHUX MEPETBOPEHb Y BOJMHUX MoTokax. OTxe, eKcrepu-
MEHTaJIbHI JTOCII/DKSHHS TIOKa3aJIH JTOUUIbHICTh BUKOPUCTAHHS MAarHiTHOTO BIUTMBY Ta TiJAPOAWHAMIYHOL
KaBiTallii y BiOpamiiiHoMmy obnaHaHHI.

[IpoananizyBaBim nepeBard Ta HEJOMIKH PI3HUX KaBITaliHUX MPHUCTPOIB Ta MarHITHOTO BIUIUBY Ha
piaMHy  PO3poOIEHO KOHCTPYKIi BiOpaliifHOro o0najHaHHs JJIsl KaBiTAI[IITHOTO Ta MAarHiTHOTO BIUIUBY
Ha BIACTUBOCTI Boau [29-33].

ABTOpH 3ampONOHYBaJIM KOHCTPYKIIIO BiOpaIifHOro MPHCTPOIO 3 €IeKTPOMArHiTHUM IPHBOIOM
JUISL OZIHOYACHOTO BIUIMBY KaBiTallii Ta MarHiTHOTO MOJIS Ha BIACTUBOCTI BOJIM.

KoncTpykisi kaBiTamiiHO-MarHiTHOr0 MPUCTPOIO Ui OOpPOOKH BOAW 3 €JIEKTPOMArHiTHUM
IPUBOIOM IOKa3zaHa Ha puc. 6, a. BiH ckimamaeTbca i3 OCHOBM 1, Ha SIKMH BCTAHOBJICHO IUIACTHHY 2
BiOponpuBoay. Ha npyxHux migBickax 3 BCTaHOBJEHI MPOMDKHA IUTUTA 4 Ta pEakTHBHA IUIUTA 5, HA AKIH
BCTAHOBIIEHO €JIEKTPOMATHITHI KOTYIIKH 6. Ha mpomixHiii rnTi 4 BCTAaHOBJIEHO aKTUBHY IUTUTY 7, SKi
MiX CcOOOI0 3’€IHAHI IUIOCKOIO MPY)XKHOIO cucTeMoro. Ha crilikax 8 BCTaHOBIGHO AMCK 9, sSKui i3
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MemOpaHoro 10 Ta kopmycom 11 cTBoproe kamepy Tigponyiscaropa. MemOpana 10 3’eqHaHa mTokoM 12 3
MIPOMIDKHOIO IIHTO0 4. Y Kopmyci 11 BcraHoBneHi mocTiiiHI MarHiTé 13, SKi OXOIUTIOIOTH KaHamu 14, 1m0
3’€HYIOTh Kamepy TiIpomyibcaTopa Ta BaHHY 15, y sKiii BCTaHOBIEHO KpaH 16 i 3TUBaHHS
00pobrnenoi Boau. Ha puc. 6, 6 mokazaHo BUTISI A €J1€KTPOMarHiTHOTO MPUBOY.

[Ipawroe ycTaTkyBaHHS Tak: BOAy 3aiuBaroTh y BaHHy 15. [lomaeTrbcsi mepemiHHuMil cTpyM Ha
KkoTymku 6. KonmBaHHA BiJ €NeKTPOMAarHiTHOrO HPUBOAY IepenaroThcs yepe3 mTok 12 memOpani 10.
3aBIsSKN KOJIMBaHHSIM TymMoBoi mMemOpanu 10 i3 guckamMu piguHa OTPHMY€E OaraTOKpaTHHH 3BOPOTHO-
MOCTYNAIBHUA pyX uepe3 oTBopH 14. Ilpm npoxopkeHHI piguHM uYepe3 OTBOpH 14 B HHUX HEpiOJUYHO
YTBOPIOETHCS KaBiTalliiHI HOPOXKHUHM 3aBISIKM TiIpoKaBiTauii. biaok mocTiiHMX MarHiTiB 13 cTBOpIOE
HEOJHOPIJHUK MarHiTHUM TMOTIK 3 BENIMKHUM TpaJi€eHTOM HampyxeHocti. Lli aBa ¢axkTopu eHepreTudHo
BIUIMBAIOTh Ha CTPYKTYPY BOAHM, 3MiHIOIOuM ii BimactuBocTi. Iliciast meBHOro tepmiHy OaraTOKpaTHOL
00poOKH BOJa 3IMBAETHCS Yepe3 KpaH 15.

Bibpariitauii mpuBoj mpaitoe Tak. J[Bi CyMiKHI TUIMTH, a caMe MpOoMiKHa 4 Ta peakTUBHA 5, 1 sKi
3’e¢mHaHl dYepe3 BiOpoi3omsATOpU 10 HepyxoMoi OCHOBH 1, pyxaroTbes cuH(]a3HO (K OfHE Iie 3
OJTHAaKOBUMH aMIUTITYlaMi KOJIMBAaHb) 3aBJSKH MPUKIAJACHOMY MK HHMHU TEPIOJHYHO 3MiHHOMY
30yIKYIOUOMY 3YCHJLTIO, III0 PO3BHBAETHCS €ICKTPOMArHITHUMHU BiOpO30yqHHKaMH 6. AKTHBHA ILIUTA 7,
KiHEMaTU4HO 30Y/KY€EThCS BiJI MPOMIKHOI TUTUTH 4 Yepe3 MPYKHY CUCTEMY 3 CyMapHOIO JKOPCTKICTIO Ha
3THH, Ta PYXa€Thcs B MPOTUdA31 10 JBOX CYMiKHHUX TUIHT.

OTxe, 3aBAsSKN CHH(DA3HOMY PyXy MPOMIXKHOT Ta PEaKTHBHOI TUTUTH NMPOTH(HA3HOMY PyXy aKTUBHOL
TUIMTH TIOBITPSHHUN TMPOMIDKOK CTa€ MiHIMAIGHUM 1 MOCTIHHHM Ta TPH 3HAYHOMY TITOBOMY 3YCHILII
OTPUMAEMO HE3HauHI eHeproBuTparH. HeoOXimHO BiA3HAYUTH, IO caMe IPOMIKHA Ta aKTHUBHA IUIUTH,
YTBOPIOIOTH JIBOMAacOBY CHUCTEMY 3 NEBHUM PE30HAHCHUM HaJaro/PKEHHSM, 1 3aai0Th poOOUYy 4YacToTy
KOJINBaHb MEXaHIYHOI CUCTEMH BiOpAIiifHOTO MPUBOY.

3anpornoHoBaHa 3arajilbHa METOJHMKA TMPOEKTYBaHHS BiOpalliifHOT0 OONaJHAHHS JUIsS BIUIMBY Ha
CKJIJl Ta 3He3apakeHHs BOAU

Jns mpoekTyBaHHS BIOpallifHMX YCTaHOBOK BIUTUBY Ha BJIACTHUBOCTI PIIMHU HEOOXIJTHO MaTH
TOJIMHHY TPOTyKTUBHICTh 00T THAHHS, XIMIYHHIA CKJIaJ PiIUHH.

B

T

A

I
1 1

a

Puc. 10. Koucmpykyis kagimayitino-machimmo2o npucmpoio 0 00pooKu 800U 3 e1eKMpPOMASHIMHUM NPUBOOOM
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3 rOIMHHOTO 00’ €My BHIUTOBXYBAHOI PIJUHM Ta MONEPEIHBO NPUIHATOI KyTOBOI IIBUAKOCTI MOXKHA
BU3HAYUTH OPIEHTOBHHI AiaMeTp mysbcaliiinol kamepu D 3a hopMynoro

(6)

ne V, — roauHHHI 00’€M BUIITOBXYBAHOI PiJWHM; |/ — CHiBBIAHOLIEHHS X0y MEMOpaHHU 10 AiaMeTpa

nyJbCcallifHoOT KaMepH, I/ = 32 0,02...0,033; A— ammutiTyJ1a KOJHBaHb;, MaKCUMajbHe 3HaueHHs 0,25

MM; @ — KyTOBa IIBUJKICTH; I OTPUMAaHHsS CHH(]A3HOTO pyXy KOJIHMBAJIBHUX MAccC €JIEKTPOMAarHiTHOTO
MIPUBOAY KyTOBa IIBUAKICTH BUOUpaeTbess 628 pan/c.

Hiametp HacazakiB, iX ¢opma, KUIBKICTh Ta PO3TAIIyBaHHS BHOMPAETHCS 3aJICKHO Bim 00’ eMiB
piauHu, sika 0OpOOIIOETHCS, Ta MPOLYKTUBHOCTI mponecy. Bukonani gocnimkenns [333] mokaszanu, mo
JiamMeTp HacaakiB sl OONIaZHAHHS BIUIMBY Ha CKJIaJ BOAM MPH 3HAYHHUX aMIUITYyAaX Ta HU3BKHX
yacTorax nepebyBae B MeXax:

d, =8..12 Mm. (7)

Mg manux ammutityn (o 0,4 mm) Ta gactor 50-100 ['m giamerp Hacagka MOXKIMBO BH3HAYHMTH 32
3aJIEKHICTIO

ne Ay, — aMIUTiTyJ1a KONIMBaHb IPUBONY; A, — aMILTITYJa KOJTMBAHb CTPYMEHS A, = 100-150 mm.
®dopMa BHYTPIIIHKOI TOBEPXHI OCHOCHUMETPUYHOTO HACAIIKa MPUHAMAETHCS 3 TOCTPUMHU KpaiikaMu Ha
BXOJIi Ta BUXO/I1 JUTA 320€3IIeYeHHS KaBiTaIlifHOTO Tporiecy. JloBKiHa HacaKa BUOUPAETHCS 13 3AIeKHOCTI:

L,=(4..5)d,. ®)
BceraHoBuBINIM JiaMeTp Hacajaka, MigOMpaeMo ACKiIbKa 3HAYeHb JiaMeTpa MyJbCalliiHOl KaMepu B
MeXax:
D, =(11...12)d, ©)
Jns oTpuMaHHS CHH(]A3HOTO PyXy KOJMBaJbHMX Mac INPUBOAY 3HAYCHHS YaCTOTH KOJIHMBAaHb
MIPHUBOY Ta aMILTITYAy KOJIMBaHb IMpUBOAY npuitMaemo BiamosigHo 100 I'nta 0,25 M.
MakcumaneHy CHIy TiIpOJUHAMIYHOTO THCKY Yy KaMepi TiJ[pomynbcaropa mpuiiMaeMo
P =0,12...0,14 MIla (ekciepuMeHTaIIbHI JaHi).

Busnauaemo tarose 3yCuJIA.
Fmﬂz = ch+F0iH s (10)

cm =

2
ae F %Pa F()iH:0:5ch'
4

[lin uac BHKOpHUCTaHHS HacajKiB i3 OiNbllle HDK OJHMM OTBOPOM JiiiCHE 3HAYEHHS CHIIU
TiIPOMHAMIYHOTO THCKY MEHIIIE 3a po3paxyHKoBe B 1,4 pasa, 1ieii koedimieHT moTpiOHO BpaxoBYBaTH MPH
BHUOOpI CHIIU TiIPOAMHAMIYHOTO THCKY.

CriBBiTHOIIICHHSI JliaMeTpa HacaJlKa JIo JllaMeTpa EMHOCTI JISKUTh Y MEXKax:

D./d, =Big 10 10 20, (11)
ne d,, — miamerp Hacanka; D, — IiaMeTp €eMHOCTI.

Busnauaemo JiaMeTp €eMHOCTI: D, =d, 10..20).

BucoTa eMHOCTI ipuiiMaeThCs: H,=@®1a151030)d, .
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HiameTp auckiB pyxomoil MemOpanu OepeTscsi MeHIIUM Big 5 10 10 MM BHYTpPIIIHBOTO AiamMeTpa
myJbcaliifHoi kamepu D, .
Maca mpoMiKHOI TUIUTH NPUIMAEThCS 13 ypaxyBaHHSIM MacH IITOKa Ta MacH TUCKIB pyXOMOi

MeMOpaHu.
My =My +Mpyex- 12

[licnst BU3HAYEHHSA OCHOBHHX IapaMeTpiB oOONaJHAHHS BHKOHYIOTh PO3pPaxyHOK BiOpalliiiHoro
npuBoy. Jns 3abe3medeHHs] cTablIbHOCTI poOOTH MPUBOLY HEO0OXiTHO, MO0 BIAaCHA YacTOTa KOJIUBAHb
Oyna Ou OLIBINIOIO, HK BUMYyIIy4a B 3...4 pa3u. Po3paxoByeThbcs Iepiia BIaCHA 4acTOTa 3a JOIMOMOTOIO
aHATITHYHUX BHUpasiB Penes-Piriia. BcTaHOBMIOEThCA 3HAYEHHS AKTUBHOI Ta MPOMIKHOI KOJIMBAJIbLHUX
Macc. Po3paxoByeTbcsl 3HAUE€HHsI PEAaKTUBHOI KOJUBAJIBbHOI MacH. P03paxOBYeThbCs MpyKHA CHCTEMA,
3aCTOCOBYIOYM METOJ KiHIIEBUX eneMeHTiB [34]. MopemroeTscst  poOoTa BiOpamifHOro TpPUBOIY B
nporpamHoMy Tponykti MathCAD Ta mepeBipserbcss poOoTa TpPUMAacCOBOi IUHAMIYHOT MOJENi Ha
MEPEXiTHUX PEKUMAaX.

[onanemmMm eranoM pobotu Oy/ie BCTAHOBJICHHSI OCHOBHHX B32€MO3B’S3KiB MK KOHCTPYKTHBHUMH
XapakTepUCTUKAMH Ta TapaMeTpaMu PEeXHUMIB poOOTH MPUBOAY OOJIQTHAHHS IS PO3POOKH BiOpaIiifHOrO
oOJiaJiHaHHsI TPOXITHOTO TUMY JUTS 3AIMCHEHHS TEXHOJOTII KaBiTalliiHO-MarHiTHOI 00poOKH 3HAYHHX 32
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