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UCIOJIb30BAHUE PE3OHAHCHBIX CBOMCTB MATHUTHOM )KHUJIKOCTH
JJIA TIOBBILMEHUSA QHEPTETUYECKHUX XAPAKTEPUCTHUK ITBE3OJJIEKTPUYECKUX
IT'EHEPATOPOB YACTOTbI

BBenenne. ObecnieueHre 6€30MaCHOCTH JBIKEHUS CYIOB, HAOMIOACHHUE 32 PA3IMIHBIMY TOIBOIHBIMH
00beKTaMu, NMPOBEJICHNE cracaTeIbHBIX OIEpaliii Ha MOpEe HEBO3MOXHO 0€3 NMPUMEHEHHs] COBPEMEHHBIX T'U/I-
poakyctudeckux cuctem (IAC).

[pu pabore I'AC cymiecTBYIOT CI0KHBIC B3aHMOCBSI3U MEXKAY anlapaTypoi, Cperoil pacrpocTpaHeHUs
THJPOaKyCTHUECKOTO cUrHaia u nenbto. Kpome toro, padora I'AC ocymectBisercs Ha ()OHE WHTEHCHBHBIX
THJPOAKyCTHUECKUX MOMEX Pa3JIMuyHOTO MPOMCXOKACHHS. VIMEHHO HaHHBIE acleKThl ONPENeNsioT AalbHOCTH
JEWCTBHSA THAPOAKYCTHIECKUX CHCTEM B pEalbHBIX yCIOBHUAX. [Ipu 3TOM Hamboublnee 3HaY€HHE MMEIOT Tapa-
METpHI anmnaparypbl: pabo4as 4acToTa, aKyCTUYeCKass MOLUIHOCTh, JUIUTEILHOCTh UMITYJILCOB, 110JI0Ca YacTOT U
T.I.

B 3TOM OTHOIICHHMM B KauyecTBE MCTOYHHKA aKyCTHYECKOTO CHI'HAIa BO3MOXHO NMPUMEHEHHE IhE30-
3NEKTPUUECKUX TCHEPATOPOB YACTOTHI, O3BOJISIONINX MOJIYYaTh BEICOKOCTAOMIbHBIE KoneOanus. Takum obpa-
30M, LEIbI0 JaHHOW paboThI SIBISETCS UCCIIECIOBAHUE OCHOBHBIX XapaKTEPUCTHK IbE30JIEKTPHUYECKUX T'eHepa-
TOPOB, a TAKXKE PAcCMaTPHUBACTCS BOSMOXKHOCTh MX YIyUIIEHHS IIyTEM HCIIOIb30BaHMS PE30OHAHCHBIX CBOWCTB
MarHUTHOH XHJIKOCTH.

OcHoBHOIi MaTepuas. B mbe303JIeKTpUUecKUX TeHepaTopax 4acToThl (CM. PUCYHOK 1) 3apsin B3phIBYA-
TOTrO BelecTBa 1 COCTOMT M3 IBYX DJIEMEHTOB C PA3IMYHBIMH CKOPOCTSAMH JETOHALMH, YTOOBI 0OCCIeYHThH
wiockuii GppoHT neronaunonHo BonHbl [1-3]. Jlocturnys Oydepa 2, neronanus GopMHPYET B HEM YAAPHYIO
BOJIHY, KOTOpas NEPeXOAUT B pabouee Teao 3, BBIIOJHEHHOE M3 CETHETOINEKTpHKa. BosnelicTBue ymapHOil
BOJIHBI Ha pabouee TeNO BHI3BIBACT HArPEeB BEILECTBA JI0 TEMIIEPaTyphl, NpeBblatonei Touky Kiopu, u nepeso-
IMT €ro B mapadiekTpuueckoe cocrosHue [1-3]. IIpu 5TOM CTpYKTypHBIE dJIEMEHTHI paboyero Tena pa3pymaroT-
Csl, ¥ HAIIPaBJICHHAs MOJIPU3ALIUs BEIIECTBA HCUE3aLT, YTO BBI3BIBACT IPOTEKAHHIE B CHCTEME TOKA NEHONsApU3a-
1 [ 1-3]. OTOT ToK 3apspKaeT JBa KOHACHCATOPAa, COSAUHEHHBIE MTOCIeI0BATEIbHO.
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Pucynok 1 — CxeMa IIbe303JIEKTPHYECKOT0 TeHEPaTOPa YaCTOTHI:
1 — B3pBIBUaTOE BemiecTBO; 2 — Oydep; 3 — pabodee TeI0 (CETHETOINEKTPHUK);
4 — MeTalTU3WPOBAHHBIE IIACTHHBI; 5 — KOHIACHCATOP; 6 — COJICHOU

[lepBrIit 3 HUX 00pa3yeTcsi METAIM3UPOBAaHHBIMHU MOBEPXHOCTSIMH 4 Ha paboueM Tene. Bropoil koH-
JIeHCaTOp 5 BBOAWTCS B CHCTEMY JAONOIHUTENbHO. K 01HOM M3 00KIagok pabodero Teia MmoAKIYaeTCs CONEeHO-
un 6. TakuM 0Opa3om, IpHUMEHEHHE JaHHBIX PEaKTUBHOCTEH MO3BOJISET (OPMHUPOBATH BBICOKOCTAOMIIBHBIE KO-
nebaHus TP M3ITyYeHWH CUTrHana (cM. pucyHOK 2). Ha pucyHke 3 mpencraBieHa 3aBUCHMOCTD CHEKTPAJILHOMN
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IUIOTHOCTH SHEPTUM OT YaCTOTHI M3JIy4aeMOT0 ITbE303JIEKTPUUECKIM I'€HEpAaTOPOM C TMaMeTpoM pabodero tena
20 MM curHana [1-3]. AHanu3upys NaHHYIO 3aBHCUMOCTb, HEOOXOANMO 3aMETHTh, YTO M3iydaemble MOMU
MOTYT BO3eHicTBOBaTh Ha POC TONBKO B TOCTATOYHO Y3KHX JUana3oHax 4acToT. [Ipn 3TOM ypoBeHb 3HEpreTH-
geckoro BozaeiicTus noctaTouro man (10 107 Jlx) ams mopaxenus coBpemennsx PAC.

PI/ICYHOI( 2-— OCI_II/IJ'IJ'IOI"paMMBI BbIXOAHBIX CUTHAJIOB C NbE303JICKTPHUICCKOTO ICHEPATOPA YaCTOThL
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Pucynok 3 — CrexTp u3IydeHHs Tbe303JIEKTPHUECKUX T€HEPATOPOB YaCTOTHI

TaxumM 06pa3om, MOXKHO CHOPMYITHPOBATH CIIEIYIOMINE HEMOCTATKH ITbE303IEKTPHIECKUX CHCTEM:

1. N3nygaemsie MOMMU moryT Bo3aeiictBoBate Ha POC TONBKO B JOCTAaTOUHO y3KMX JUAla30HaX da-
CTOT;

2. VpOBEHb IHEPreTHUECKOTO BO3AeHCTBHA gocTaTouno Man (1o 107 JIx) mwist mopaxenus coBpeMeH-
Heix POC;

3. OtcyTcTBHE B JaHHBIX T€HEPATOPax KOHCTPYKTUBHON BO3MOXKHOCTH ONEPATHBHO M3MEHATH aMILTH-
TYJHO-BPEMEHHBIE M YaCTOTHBIE XapaKTePUCTHKU reHeprupyeMoro MOMMU B mmpokux npenenax.

JUis yaydmieHus SHEPreTHYECKUX XapaKTEPHCTHUK IHE303JIEKTPUUECKUX T'€HEPaTOPOB YacTOTHI BO3-
MOJKHO HCTIOJIb30BaHME B TAHHBIX CHCTEMaX PE30HAHCHBIX SIBIICHHH MarHUTHOMN JKUAKOCTH.

®duznyeckue MpeArnoChIKH BO30YKIECHHUs BHIHY>KACHHBIX BOJH Ha MOBEPXHOCTH MarHUTHOH >KHJIKOCTH
3aKJIFOYAIOTCS B TOM, YTO JaBJICHUE B JIFOOOH TOYKE KHUIKOCTH NMPONOPIMOHATIBHO HANPSKEHHOCTH MarHUTHOTO
moJist B Heil. DTO 03Ha4aeT, 4TO CBOOOJHASI TOBEPXHOCTH JKUAKOCTH KaK ITOBEPXHOCTh HMOCTOSHHOTO JaBJICHUS,
HaxOZSIIAsACs B IEPHOJIMYECKOM MAarHUTHOM I10je, OylIeT BOJIHHCTOH, IpeAcTaBisisi co0Oi CHCTEMY BIIAAMH H
BO3BBIILICHNH, COOTBETCTBYIOIIMX MUHMMyMaM M MakCHMyMaM MarHuTHOro moiisi. COOTBETCTBEHHO, Oerymiee
MarHUTHOE TI0JIe TeHepUpYyeT OeryIIylo MOBEPXHOCTHYIO BOJHY. IIpu coBmajeHNN XapaKTEpUCTHK BO30OYXIae-
MOH MarHUTHBIM HOJIEM ITOBEPXHOCTHOW BOJHBI C XapaKTEePHUCTHUKONH COOCTBEHHBIX BOJH CO3JIAIOTCSl HambOoiee
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ONarOMPUATHBIC YCIOBHS JJIs IEPEAady SHEPTHU OT MATHUTHOTO TOJIS K BXOJISIIEH BOJIHE (3X0-CUTHAIT), U COOT-
BETCTBEHHO, €¢ BO30YXJIcHHE OyIeT HOCUTh PE30HAHCHBIN XapakTep. Y CIIOBHEM HACTYIUICHUS PE30HAHCA SBIIS-
eTCsl Takasi CBsI3b MEXKIY YaCTOTOM M MEPUOJOM BBIHYXKIAMOUICH CHIIbI, KOTOPas COOTBETCTBYET CBSI3H MEXKIY
STHUMH BEJIIMYMHAMHU 11 CBOOOHBIX MOBEPXHOCTHBIX BOJH. B 3TOM M 3aKIF0YaeTCs MPUHIMITHAIBLHOE OTINYHE
OT MHBIX KOJICOATEIBHBIX CHUCTEM, IIPU KOTOPOM CYIIECTBYET TOJNHKO OJIHA KojeOaTeabHas XapaKTePUCTUKA CH-
JBI — 4acToTa. B paccpeoTOUeHHBIX CHCTEMAaX PE30HAHC JIOCTHIAETCS B PE3YJIbTATE COOTBETCTBHSI CBOOOIHBIM
KOJIeOaHMSM KaK BPEMEHHBIX, TaK U MPOCTPAHCTBEHHBIX XaPAKTEPUCTHUK CHJIBL.

JLsst CI10st XUIKOCTH TONIIUHOM | , OTpaHHYEHHOT0 Y OCHOBAHUSI TBEP/IOM MOBEPXHOCTHIO, @ C 00paTHOMN
CTOPOHBI — OECKOHEYHBIM MaCCHBOM HEMATHUTHOM HIKOCTH, YCIIOBUE PE30HAHCA B MPEHEOPEKEHUH BO3MYII[E-
HUSMHM TI0JIs uMeeT Buja [4,5]:
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rae p, — miotHocts MXK; p, — mIoTHOCTB BOABL; K — pe30HAHCHOE BOJHOBOE YUCIO;  — YCKOpPEHHE CBOOON-

-3
HOro nmajeHus; « =3,2-10” H/m.
BosnukHoBeHne 3¢ ¢dekra ycmieHHS THAPOAKYCTUYECKOTO CHrHajda Ha dactote 47 'l HarmsamHO
JIEMOHCTPHPYIOT IKCIIEPIUMEHTAIBHBIC OCIIIIIIOTPAMMEIL, IPUBEACHHBIC Ha pUCYHKE 4 [6].

Pucynox 4 — OcumuiorpaMMbl KOJIeOaHUH BRIXOTHOW MeMOpaHbI BEI3BAHHEIC:
1 — xoneGaHUsIMU MarHUTHOH >KUAKOCTH; 2 — YCUJIGHHBIM CHUTHAJIOM; 3 — BXOZAHBIM CHTHAJIOM

AHanu3 rpaduUecKiX 3aBHCUMOCTEH, MPEICTABICHHBIX HA PUCYHKE 4, MO3BOJISECT CIEIATh BBIBO/, YTO
MCIOJIb30BAHNE MarHUTHOM KUAKOCTH B MbE303JIEKTPUUECKUX T€HEPATOPaX YacTOThI MMO3BOJISIET MOJIYYUTh aKy-
CTUYECKHE KOJIEOaH!s C JIyHITUMHU aMIUTUTYTHBIMH U, CJIEIOBATENbHO, YHEPTETUUECKUMHU XapaKTePUCTHKAMHU.

BLIBOZ[LI. Taxum 06pa30M, NPUMCEHCHUC NbC30JICKTPUICCKHUX I'CHEPATOPOB B COBPEMCHHBIX T'HAPO-
AKYCTHYCCKUX CHUCTEMAX ITO3BOJIACT MOJIy4YaTb CcTaOWIbHBIEC KOJIeOaHuUs. O}]HaKO CYIIECTBEHHBIM HEAOCTATKOM
JaHHBIX UCTOYHUKOB ABJIACTCA HU3KHIH YPOBEHDb DHEPIETHUCCKUX XAPAKTECPUCTUK I'CHECPUPYEMBIX aKyCTUUICCKUX
KoJieOaHUH. I[J'[SI yay4duieHusd CBOIICTB MBE30DJICKTPUICCKUX I'CHEPATOPOB aAKYCTUYCCKUX KoJieOaHU BO3MOIKHO
HCIOJIb30BaHUEC PE30OHAHCHBIX CBOICTB MarHUTHOU JKHUJIKOCTH.
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BUKOPUCTAHHS PE3OHAHCHHUX BJACTUBOCTEM MATHITHOI PLITUHM 1151
NIIBUIIEHHA EHEPTETUYHUX XAPAKTEPUCTUK IT'E30EJIEKTPUYHUX TEHEPATOPIB
YACTOTH

B po6oTi po3rIsHYTO MOXIHMBICTH BUKOPHCTAHHS 11" €30€JICKTPUYHUX TC€HEPATOPIB YaCTOTH AJSL OTPH-
MaHHS CTa0UIbHAX aKyCTUYHUX KOJIMBaHb. 3alPOITIOHOBAHO BUKOPHCTaHHS PE30HAHCHUX SIBUII MAarHITHOI pigu-
HU JJIS1 MIABUIIEHHS X EHEPIreTUYHUX XapaKTEPUCTHK.

Kucher D.B., Zontova T.V., Harlanov A.l.

USE OF RESONANCE PROPERTIES OF MAGNETIC LIQUID FOR INCREASE OF POWER
DESCRIPTIONS OF PIEZOELECTRIC GENERATORS OF FREQUENCY
Possibility of the use of piezoelectric generators of frequency is considered in work for the receipt of
stable acoustic vibrations. The use of the resonance phenomena of magnetic liquid is offered for the increase of
them power descriptions.
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