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EMKOCTHOW NMPEOBPA30BATEJIb B PEXXMME BO3BYXXOEHUA U NPUEMA
YIIbTPA3BYKOBbIX KOJIEBAHUA

b.M. I'opxynoe, U.B. Twona, /1.B. I'nebosa

Hayuonanvuwiu mexnuueckuu ynugepcumem «XapKo8cKutl NOAUMEXHULECKU UCTUMYm>,
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Ompumani cniegioHoutenHs i NPoBedeHi PO3PAXYHKU BeNUYUNHY AKYCIMUYHUX 3MIileHb NOBEPXHI OJi PI3HUX
KOHQizypayiti 30y00cytono20 erekmpody ma pospodieHa Konpicypayis NputiMaibHo2o eiekmpooy, a
MAKOMC BUHAYEHO U020 Micye PO3MaULy8aHHA.

Kniouosi cnoea:. yrempazeyko6i KOMUGAHHS, EMHICHULL Nepemeoprosay, 00’ €Km KOHMPOMO, 30Y0)HCeHHs.,
NPUUMAHHS, PO3PAXYHOK.

Tonyuenvi coomnowenus u nposedenvl paciemvl GelUUUHbL AKYCIMUYECKUX CMeWeHUll NOBEPXHOCIU OJs
PA3IUYHBIX  KOHDuUeypayuil 8030yxHcoaiowe2o 31ekmpood u paspabomana KOH@Uypayusi NpuemHo2o
INEKMpoOd, a MaKice ONPeOeeHo e20 MeCMONON0NCEHUE.

Kniouesvie cnosa. ynvmpaszeykosvie KoreOanusi, eMKOCMHOU npeobpazoseamenv, 00beKm KOHMpPOJsL,
6030YyoIcOeHUe, npuem, pacuem.

The correlations and calculations of size of acmudisplacements of surface for different configimas
of excitant electrode are got and configurationsesfeiving electrode are calculated, and also brsation
is determined.

Keywords: ultrasonic vibration, capacitance transdy object control, excitement, acceptance,
calculation.

Cpemun BCEX METOJIOB u CPEICTB  TTOBEPXHOCTH OK BO3MICHCTBHEM
Hepa3pylIaero KOHTPOJIS o HIUPOTE  AJIEKTPOCTATHYECKOTO TIONSA, KOTOPOE CO3/aeTcs
MIPUMEHEHUS nepBoe MECTO 3aHUMAIOT  KOHJICHCATOPHBIM  crmocoboM. B pabore [2]
akyctuueckue (ynbTpasByKoBbIe) MeTomsl [1].  mpuBemeHs pe3yIIBTATHI MOy YEHHBIX
CornmacHO TpUHATONW KiacCH(UKAMK pPA3IUYAOT  JKCICPUMCHTAIBHBIX  WCCICIOBAHMIA  JAHHOTO

KOHTaKkTHBIE (MOKpbI€) M OECKOHTAKTHBIE CPEICTBA
VIIBTPa3ByKOBOTO  HEPa3pyIIAOMIET0  KOHTPOJIS.
KonTaktHBIe  cmOCOOBI  00MAagarOT  BBICOKOM
YYBCTBUTEIBHOCTRIO TI0 CPAaBHEHUIO C JPYyTUMH
crocobaMu, HO TEM HE MEHee, HE JIMIICHBI psa
CYIIECTBEHHBIX HEJIOCTaTKOB (moaroroBka
MOBEPXHOCTH, KOHTAKTHAS KUKOCTB).

N3 pa3paboTaHHBIX OECKOHTAaKTHBIX METOIIOB

HA  JIJaHHBIHK ~ MOMEHT  CJIIyeT  OTMETHUTH
3IEKTPOMAarHUTO-aKyCTHIECKIHA croco0
BO30YXKJCHUS U  TpHEMa  YJIBTPa3ByKOBBIX

koneOanmii. [Ipum 3TOM, HapAmy ¢ OYCBHUAHBIMU
npeuMyniecTBaMi (0ECKOHTAKTHOCTh M IITHPOKHUIt

YaCTOTHEIN ,Z[I/IaHaBOH) y CPaBHUTCJIIbHO HH3Kas
YYBCTBUTCIIBHOCTDH JaHHOI'O MCTOJa (HO
CpaBHCHUIO C  KJIACCUYCCKUMU KOHTaKTHBIMI/I)

OCJIOXHSIET €ro MIMPOKOE UCTIONb30BaHue. [loMUMO
3JIEKTPOMATrHUTO-aKyCTHUECKOTO METO/1a, B
KOTOPOM aKyCTHYECKHE KoJicOaHUS B OOBEKTE
koHTposst (OK) BBI3BIBAIOTCS DIIEKTPOMATHHTHBIM
BO3JICHCTBHEM,  CYIICCTBYET  MaJOW3Y4CHHBIH
crmoco0  co3maHusA  YOpYrHX — KojieOaHWi B

crocoba, KOTOpBIE TO3BOJISIIOT CAENaTh BBIBOZ O
NPUHIMITMAIEHOW BO3MOKHOCTH HCIIOJIB30BAHUS
€MKOCTHOTO CIoco0a yIbTPa3ByKOBOTO KOHTPOJIS
st 3a1a4 nedexrockonuu. B padote [3] npoBeneH
TEOPETUYECKUH aHalu3 M pPe3yibTaTbl, KOTOPHIE
OTHCHIBAIOT BETHUYMHY CMEIIECHUS MaTepHaIbHBIX
Touyek noBepxHocTH 00bekTa OK, KoTophie X0pomo
COTJIaCyIOTCS c MOJTy4YeHHBIMHU panee
9KCIEPUMEHTAILHBIMU JTaHHBIMU. Kak Tokazanu
MIpeIBapUTEIbHBIE TEOPETUYECKUE MCCIEIOBAHMUS,
aMIUTUTYly ~AKyCTHYECKHUX KOJIeOaHUH MOXKHO
YBEIMYUTh B ONPEICIIEHHOW 30HE IOBEPXHOCTH
ITyTEM U3MEHCHHUS KOH(PUTYPAIIH BO30YKIAIOIETO
3NEeKTpO/Aa, 4YTO JaeT BO3MOXKHOCTb  CO3JaTh
KOHCTPYKITMIO JaTYMKa, MO3BOJISIONIETO PadOTaTh B
pexuMe TpueMa-Bo30YKIACHUS C MaKCHMAalIbHOM
3(PEKTUBHOCTHIO.

3anmaveil 7aHHOU PaOOTHI SIBISETCS MPOBEIICHUC
TEOPETHYECKUX  HCCIEAOBAaHUM H  TOJydeHUe
pe3ynbTaToB, KOTOpPBHIE TO3BOJAT  PAaCCUUTATh
aKyCcTHMUecKui curHai Ha mnoBepxHoctu OK ot
BO30YX/TAfOIINX 3JIEKTPOJIOB pa3mIHON
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KOHQHT'YpalluK, YCTaHOBHUThH IapaMeTphl PadOTHI
EMKOCTHOTO  MpeoOpa3zoBaTelii B PEKHUME
BO3OYXKIeHHS W pa3paboTaTh KOHPHUTYpAITHIO
MPUEMHOTO 3JICKTPOJIa U €r0 MECTOIIOJIOKCHHUS C

YYETOM KpUTEPHS MaKCUMAaIbHOM
YYBCTBHUTEIBHOCTH €MKOCTHOT'O MeTo/1a
YIIBTPa3ByKOBOT'O KOHTPOJIS.

Jns  meporo  mpuMepa B KadecTBe
BO30YXKIAIOIETO  3JEKTpOAa B E€MKOCTHOM
nmpeoOpa3oBaTelie BEIOCpEM IJIOCKYTO

KOHJICHCATOPHYI0 TuiacTuHy (puc. 1, @) u a1y *xe
IUTACTHHY C MPSIMOYTONBHBEIM BeIpe3oMm (puc. 1, 6),
pacIoNoXKEeHHBIX TapaiuiebHo ToBepxHocTH OK.
Touka HaOmroneHus akycrudyeckoir BoiHel M (R)
pacmnosioxera Ha OK 1o ocu x Ha paccTossann R.

¥
=
b M(R)
a x
a)
¥
=
b1 Dz M)
az ¥
N
0)

Pucynok 1 —Jcku3 npsiMmoyroibHou
KOHIEHCATOPHOM MJIACTHHBI (@) U
NPSIMOYT0JIbHOH KOHIECHCATOPHOI IJIACTHHBI €
NPSAMOYT0JILHBIM BbIpe3oM (#) Haj
noBepxHoctbio OK

JIast TepBOro ciy4as B TPHHSITOW CHCTEME
koopauHat (puc.l) BbIpa)keHHE IS CMEMIEHUS
nosepxHocTH U,(R) Oyzner umers Bux [3]:

U (R):—Mx
’ 21K,
sif o +y7 | 100 -+

dxdy(l)

rae Pp —ammuintyna Bo3Oykparomiero naBieHus, Kg

— BosmHOBoe umcio (K =c? (p), p — IIOTHOCTH
Mmatepuana OK, ¢ — ckopocTh 3Byka B Marepuaie
OK, o — muknmmgeckas 9acTtoTa BO30YKIAIOIIETO
HATPSDKCHUSL.

OueBHIHO, YTO, M3MEHHUB COOTBETCTBYIOIIHM
obpazom TpeIeITbl UHTETPUPOBAHUSI "
MOJIBIHTETPANTBHYIO  (DYHKIIHIO, MOKHO IOJYYHUTh
AHAJIOTMYHOE BBIPAKEHUE IS TOUEK CPEIbI BIOJD

KOOpAWHATLI V, T.C. 3aJada CUMMCTpHUYHA
OTHOCHTCIIBLHO OCeH KOOpAWHAT.
HpOBCZ[CHHBIf’I pacucT AKyCTUYCCKOI'O

cMmemenns mosepxuoctd OK (cranpHOl 0Opaserr)
mpu  (UKCUPOBAHHOM BO30YKIAIOIIEM JaBJICHUU
P0=1O4 ITa, mrst 9acTOT BO30YKIAIOMIETO MABICHUS
0,1; 2; 5; 10MTI'1; u pa3mepoB snekTpona 15x15 mm
MpeJCTaBiIeH B BHJE T'PapUUSCKUX 3aBHCUMOCTEH
BennunH cMmemeHuss U, , KoTopble MpUBEACHBI Ha
puc. 2, a, 6, 8, 2, COOTBETCTBEHHO, JUIS JaHHBIX
(hMKCUPOBAHHBIX YACTOT.

AHamu3upyst ~ rpadudecKkue — 3aBHCHMOCTH
akyctuueckoro cmenieans U, MOXHO craenartb
BEIBO/I, 4TO MTPOUCXOUT BBITECHCHUE
AKyCTHYECKOTO TIOJNS BOJIHBI HAa KpaW IIACTHHBI,
rJic  HaONIOJaeTCsl MaKCHMalbHas  aMILTUTYAa
aKyCTHUYECKUX KoJieOaHuii. BHyTpeHHue oOnactu
IUIACTUHBI  CO3JA0T OTHOCUTENHLHO HHU3KHE II0
aMIUIUTyJle KoneOaHus yrpyrou cpeasl. [lpu sTom
HaONOJaeTCsT TPAKTHYECKH TIOJIHOE 3aTyXaHUe
YOPYTUX BOJNH YK€ Ha PACCTOSIHUA a OT Kpas
IUTIACTUHBI,  CMEIIEHHE  TOYEK  IMOBEPXHOCTH
YMEHBIIIAETCSI ¢ POCTOM YaCTOTHI BO30YXIAIOIIEr0
JIaBJICHUSI.

Jns  ciaydass nOpsMOYTrOJIbHOM TUIACTHHBI  C
BBIPE30OM B TOM € KOOPJIMHATHOW CUCTEME HalaeM
BBIp@OKEHHE  [UISI  BEIMYMHBI  aKyCTHYECKOTO
CMEIIeHUsT TOYeK cpenbl. s 3Ttoro 00603HAYMM
MOJIBIHTETpabHOE BRIpaXkeHue B popmyrne (1) kak
@(R) u 3ammmem cootHomeHue st ULR) B Buze:

UZ(R):_ POSin(JLI

27K, T ?‘D(R)—af TGD(R) dxdy: (2)

&b 8 b,

Ha puc. 3, a, 6 mnokazansl rpaduuecKue
3aBUCHMOCTH aMIUTUTYJbl CMEUICHUS IS TEX JKe
TEOMETPUUYCCKUX U (U3MYCCKUX YCIOBHM, YTO U
JUIs  TPSAMOYTrONBHOM  IJIACTUHBI,  pa3Mepsl
mpssMoyronsHoro Beipe3a 7,5 mm (puc. 3, a) u
14 mm (puc.3,6).

YacroTa 30HIUPYIONMIETO JABICHUS COCTABIISET
2 MI't. Hudpamu 1 u 2 0003HaUeHbI IpaduIecKue
3aBUCUMOCTH CMEIICHHUS JIJISI CIUTOITHON TUIACTHHBI
Y TIACTUHBI C BHIPE30M, COOTBETCTBEHHO.
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Pucynok 2 —I'pajduyeckne 3aBUCHMOCTH aMILTHTY/AbI AKYCTHYECKUX KOJIe0aHMIt
noBepxnoctu OK
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Pucynok 3 —I'pa¢uku 3aBHCHMOCTH AMIUIMTY/ABI CMELeHHs VIS IIACTHHBI €
NPSIMOYT'0JIBHBIM BBIPe30M
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Anamus3upys  Tpadudeckue  3aBHUCHUMOCTH,
MOXXHO CJellaTh BBIBOJ, YTO B 3TOM Clyd4ac
MOSIBJISIETCSL PEaKINs IMOBEPXHOCTH KOHTPOJS Ha
BO30YXJafoIee JaBlIiCHUE BOJMWU3M BHYTPEHHEH
TPaHUIIBl D3JICKTPONAa C TPAKTHYCCKHA TaKOW IKe
aMIUIUTYJOM, 4TO W JUIsl CIUIOIIHOW TIJIACTHUHBI.
[IpuuemM, B ciaydae OOJIBIIIOrO BHYTPEHHETO BBIPE3a,
HaOIIoAacTCs YBETUUICHUE aMILUTATYIBI CMEITICHUS B
30HE IEKTPOAA.

Jlns BTOpOTO MpHMEpa pacCMOTPUM B KaduecTBE
3NEKTPO/Ia KPYIIyH IUIACTHHY paauyca l; U I0
aHAJOTUU KPYIJIyI0 IUIACTUHY C BHYTPECHHUM
BBEIPE30M pamuyca [, BHENIHHH BHI KOTOPHIX
npuBeneH Ha puc. 4, a, 6 Touka HaOMOICHUS
MOJKET OBITH pacroio’keHa MIPOU3BOJIBHO
OTHOCHTEIBHO Kpyra Ha pacctossHud R (B maHHOM
cllydae Ha OCH X).
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Pucynok 4 —Jcku3 KpYIJ0ii KOHIEeHCATOPHOM
IUIACTHHBI C KPYIJIBIM BBIpE30M
HaJx noBepxHocteio OK

TlepeitnemM K MUIMHAPUYECKUM KOOpAMHATaM B
tdopmyne (1) v 3anuiieM BeIpaKEHHE IS YIPYTHX
CMEIICHUH B Clly4ae KPYIJIOi MIIaCTUHBI:

U,(R)=- Rysinat

41K,
, (3
oot 1of e Tty
; %)r\/l—ZTRcogcb %rJl-§CO§¢

r dodr

X

o —
N

o3

r\/l—%?cos?cb

rae I — paanyc BO30YKIAIOIIEro eJIeKTpona, ¢ —
napaMeTp HWHTETPUPOBAHHMS B LWJIMHIPUYCCKON
CHCTEME KOOPJIUHAT.

JInst  cpaBHeHuST 3((EKTOB, CBS3aHHBIX C
reoMeTprell BO30Y)KIAIOIIEro 3JIEeKTPoaa, HpUMEM
IS pacdeta TE€ OKE HadadbHBIE IapaMeTphl
(maBnenwe, mIomANb), YTO U VI MPSIMOYTOJIBHOU
IUIACTUHBI M TOJYyYUM pe3ynbTaTel cMemenus U,
(M) nns gactotel 2 MI'n (puc. 5, a, 6). LHudpamu 1
u 2 o0003HaYeHbl TIpadUUecKHe 3aBUCHMOCTH
CMEIICHHS IS CIUTOLITHOM TUIACTUHBI M TUIACTUHBI C
BBIPE30M, COOTBETCTBEHHO.

Kak u B mpenpiynieM ciaydae, MakCHMalbHAas
aMIUIUTyZla  aKyCTHYECKOTO CMELIeHUs B
MOBEPXHOCTH OOBEKTAa KOHTPOJIS TNPHUXOAUTCA Ha
Kpail  IUIaCTHHBI, aMIUIUTya  KoJeOaHHi
HNPaKTHYECKH HE 3aBUCHUT OT (HOPMBI IIACTHHBI U
HabmronaeTcs 3QQEKT yBEIMYEHHS AaMIUIUTYIbI
CMeEIIEHHs T OOJBIIOr0 BHYTPEHHETO BRIPE3a.
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Pucynox 5 —I'padguku 3aBHCHMOCTH
AMILIUTY/bI CMEleHHs ISl KPYIJIOH MJIaCTUHBI

W3 rpaduyeckux 3aBUCUMOCTEH MOYKHO TaKkKe
clenatb BBIBOA O TOM, 4YTO KOH(HUTyparus
IJIOCKOTO DJJIEKTPOJa HE OKa3blBACT BIUSHUE HA

WCKOMOE  akycTmdeckoe cmemenne U, a
ompefenseTcss TOABKO  €ro  pasMepaMu U
aMIDTUTYI0W  BO30yXKIaromiero  gaBieHWs  Po.

[Mosromy B  pmampHeHmmx pacdyerax Oynem
WCIIONB30BaTh MOZENb IUIOCKOTO KOHZIEHCAaTopa C
kpyrioi tuiactuHoi. IlepeliieM K pealbHOMY
KOHJICHCATOPY, CHJIa MEXIy OOKJIagKaMu KOTOPOTO
CO3/1aeTCsl MyTeM MOJaYH Ha HEro MOJISIPU3YIOIIETO
HaIpPSKEHUS U ONPEAEIACTCS COOTHOIICHUEM:

F =W (4)
dz
rae W, — sHeprust KOHJACHCATOPa; Z — MepeMeHHast
HHTETPUPOBAHKS, XapaKTEPU3YIOIIAs PacCTOSHHE
MEXTy OOKJIaIKaMHU.
Beipakenue inic: SHEPTUHU
KOHIEHCAaTOopa UMeET TIpoCcToi BUL [4]:

IIJIOCKOT'O
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2 2

cuU ge,SU
WC = = , (5)

2 2d
rae U — HampspkeHHe, IojlaBaeMoe Ha OOKIIAIKH
KOHJIEHCATOPa, € - TUDIIEKTpIYecKas
MPOHUIIAEMOCTh CPEMBl, € — JUAJICKTpUYECKas

[IOCTOSIHHA, S — womans oOkmaaku, d —
paccTosiHuE MEKIY OOKIIaJKaMH.

IIpuHsB BO BHHMAaHHE, YTO HaIpsHKCHHE Ha
oOKIazKaXx KOHJCHCATOpa HM3MEHSETCS 10 3aKOHY

U=Upsinwt u cuna F peiictByer cTporo
HEPICHANKYISIPHO K  IUIOMIAQAH  3JIEKTPOJA,
3allMIIeM BBIpAKEHHE I JaBlcHUs Py Ha
HIOBEPXHOCTh OK, KOTOpOE co3aercst
JIIEKTPOCTATHYECCKOM CHJION F.

IponuddepenmmposaB Beipakerue (4) ¢ yuerom
dopmyasl (5), momyunm:

_eg Ui sin® wt
2d?
sin? ot =%(1—c052wt), TO

(6)

ITockonbky
BeIpakeHue (6) mpuMeT BH:
_ €&y

2
4d

Kak BumHO u3 BeIpakenus (7), mpu mojaue Ha
KOHJICHCATOP  TMEPEMEHHOTO  HANpPSHKCHUS €
YaCTOTOW ® aMIUTUTyJa JaBicHHs Pp M3MEHsETCS
BO BpPEMECHHM C YyABOSHHOW wyacToToi 2m. Jlis
YCTpaHEHUs JITAaHHOM OCOOCHHOCTH TNPUMEHSETCS
MOJIIpHU3aIlisl KOHJIEHCATOpa IyTeM I10JIayd Ha ero
00OKJTaIK¥ TIOCTOSTHHOTO HarnpsokeHus U.

B Takom CJIydac BbIPpAXKCHUC IJIS1 NABJICHUSA P 0
IIPUMET BU.

) = (U §-U¢g cosZwt) : ()

€€ . 2
P, =—% (U, sinwt +U)* =
0 4d2( 0 ) (8)

:ig(zuou sinct —UésinZ&I)+%(U§ +U?)

XapakTepHOH  OCOOEHHOCTBIO  ITOTYYCHHBIX
BBIpQXECHWIA  SBISIETCA  TO, YTO  aMIUTUTyZAa
BO30YXIAOINETr0 JaBIeHUS Py IO CYyTH HE 3aBUCUT
HU OT (OpMBI, HH OT IUIOMIATH JJIEKTPOJA.

VBennuenue AMIUTUTY ABI JaBJICHUA,
CJICOOBATCIIbHO, W  aMIUIUTYAbl aAKYCTHYCCKHX
KOJ'IC6aHI/If/’I, MOXXHO OCYIICCTBUTH IIyTeM
YBCINYCHUA AMIITUTY JbL IIEPEMECHHOT'O "
MMOJIAPU3YIOLICTO HaHpH)KeHHﬁ, HOZ[60pOM
COOTBCTCTBYIOLICTO Marcpualia (¢ BBICOKOH

TUDIIEKTPUYECKON MPOHUIIAEMOCTHIO B KadecTBE
MPOCIONKH MEXKAY 3JICKTPOAOM U IMOBEPXHOCTHIO
OK, wnu yMmeHbleHHeM paccTosiHus d Mexmy
oOKIIaJIKaM¥u KOHJICHCATOpA.

Jns mpumepa, BBITIOTHUM pacdeT CMEIEHUs
noBepxHoctt OK B cmyuae  Bo30yKaeHuUs
aKyCTHUYECKUX KOJICOaHM peanbHBIM EMKOCTHBIM
KOHJICHCAaTOPHBIM  TpeoOpazoBareneM.  [lycTthb
JacToTa BO30YK/Ta0IIETO MIEPEMEHHOT0
Hanpsokenust f =2 MI'n, aMmmuTyna HanmpsoHKeHUs

Up=500 B. [usnektpuyeckas MPOCIOWKAa HMeEET
tonuiuHy 0,2 MM ¥ BBINIOJIHEHA W3 THTaHATa Oapus
c OTHOCHTEITLHOM JHDIICKTPHYECKOM
nponuriaemocteio €=1000. IToacTaBuB HCXOAHBIC
nanHple B BeIpakeHue (3) u (7), momydymm
rpadguyecKyro 3aBUCHMOCTb MepEeMEHHOM
COCTABJISAIONICH BETMYMHBI CMEIIEHHS TOBEPXHOCTH
OK 06e3 momspusaimu, KOTOpas IpHBEACHAa Ha

puc. 6,a.

Jlns  cpaBHEHHS TOCTPOMM  TpadUUIECKyIO
3aBUCUMOCTh cMeleHuss U, mpu HCIob30BaHUU
NOJISIPU3AIAN MOCTOSTHHBIM HaMpPsHKCHUEM

U=500B, xoTopast moka3zaHa Ha puc. 6, 0.

AHaIM3Upysl TOJYYCHHbBIC PE3YJIbTaThl, MOXKHO
clenaTh BBIBOJ, YTO B CIy4ae MCIOIb30BAHUS
HOJIIPU3AIMN TTOCTOSTHHBIM HAMPSHKEHHEM MOXHO
HOJIyYHTh YBEJIHUCHUE aMILTUTYIbI cMmenienust U, (B
HalmieM T[puMepe B 2 pasa) TMpH  mojaue
COOTBETCTBYIOILIETO MTOCTOSHHOTO MOJSIPH3YIOIIETO
HAMpsOKCHUWs, TPH OSTOM YacToTa KoJsieOaHwmit
HOBEPXHOCTH OyIeT COOTBETCTBOBATH YACTOTE
BO30YKIAfOIIET0 HATIPSHKCHUS.

B pabore [5] skcriepuMeHTAIBHO YCTaHOBIECHO,
YTO €MKOCTHOM IpeoOpa3oBaresib MOKET paboTaTh
HE TOJIBKO B pexume BO30YXICHUS
yIABTPAa3BYKOBBIX KOJICOAHHUH, HO M B PEKHME
npueMa.

PaccMoTpuM BHaYajie BO3MOXHOCTH IpHEMa

aKkycTuyeckod BonHbl Ha mnoBepxHoctn OK
nmpeoOpa3oBaTeieM, KOTOPBIH BHaAJaje 3a
OnpeIeTICHHBIN MIPOMEKYTOK BpEMEHU T1
BO30yKIaeT aKyCTHICCKHE KoJIeOaHus B
MOBEPXHOCTHU oOpasia 10 3aKOHaM,
YCTaHOBJICHHBIM BBIIIE, a TIOCJIE€ OTKIFOUCHUS
BO30YXIAMOIIEr0  3JICKTPOCTATUYSCKOTO  TIOJS

MEPEXOIUT B PEXKUM TpPHEMA YIbTPa3BYKOBOM
BOJIHBI BO BPEMEHHOM IIPOMEKYTKE 7.

OueBuaHO, 4TO npu perucTpanuu
aKyCTHYECKUX CUTHAJIOB €MKOCTb Co
npeoOpaszoBaTenss  OyAeT  M3MEHSATBHCS — M3-3a
MOTyJISIIAU BO3yITHOTO 3a3opa MEXITy
oOKIafKaMu  KOHIEHCaTopa TMOj  JCHCTBUEM
YIBTPa3BYKOBOM BOJHBI.

3amumeM — BBIpaXeHHWE S [IePEeMEHHOM

€MKOCTH eMKOcTHOro mnpeodpasosatens (EIT) B
peXuMe IpueMa aKyCTUUeCKUuX KoJieOaHuil B BUJIE:
1 1

A )

C=C,+C. =¢¢, 1 " 2d
0
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U, m

3.3710°
237107
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) 3,661
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-16310°

-26310°

-3.6310 °
10 11 12 13 14 15 16 17 18 19

R, mm

a)

U, m

1.0710°

5710°

7.0210 2°

-4.310°

-9.310°

-1.4310°
20 10 11 12 13 14 15 16 17 18 19 20

R, Mmm

0)

Pucynok 6 —I'padmku 3aBHCMMOCTH aMILUIMTYAbI CMELeHUs PeaJTbHOTr0 eMKOCTHOI0
npeodpa3zoBaTelisi 63 NOJAPH3ALNH (@) U C MOJIAPU3YIOIUM HaNpsizkeHueM (0)

rre Oy — HavaubHOE pAaCCTOSHHE — MEKIY
KOH/ICHCATOPHBIMH ITacTUHAMU; Ad — nipupaiieHue
paccTosHus MEXTY KOHJEHCATOPHBIMU
IUIACTUHAMM ~ Kak  BCIEACTBUE  KoseOaHMi
noBepxHocTr OK, Tak u mo mpuuuHe KojeOaHW
3EKTPOa.

Bynem cuutath, YTO OTCYTCTBYET Iiepemaya
MEXaHUYECKOro BO3ACHCTBHUS Ha MmoBepxHOCTh OK

yepe3  JMAJIEKTPUYECKylo  mpocioiiky. Torna
MpHUpallcHue paccTosiHUs Ad MEXIY
KOH/ICHCATOPHBIMHU IUTACTUHAMHU Oyner
ONPENENATECS  TOJNBKO  CMEIICHHEM  TOYEK
noBepxHOCTH U,.

PaccuntaeM  OoTHOCHTENFHOE  TpUpaIEeHHE
€MKOCTH B pPEXHME IMpHeMa aKyCTHUYECKHX
Kole0aHWil B CiIy4dae WCIONB30BAHNAA KPYTIIOTO
BO30YXKMAMOIEr0 dJIEKTPOJa C IapamMeTpamHu:

S=171-10° M; d=0,2-1C0° m; €=1000. Cpexree
sHauenue cmemnienus U, u oHo ke Ad cocraBisieT
2,718-10™m. [Moxcrasum 3HaucHus B hopmyiry (9)
¥ TIOJTy9IHUM TaKOM pe3yJIbTaT:

C=C,+C.=810°+ 4700 " 0.

T.e. U3MEHEHHE E€MKOCTH BCIIEJICTBHE TpHEMa
aKyCTHUYECKOM BOJHBI OYJET COCTABNIATH BEIUYUHY
B 10° pa3 MeHbIy0, dYeM IOCTOSHHAS
COCTaBJISIONIAS] EMKOCTH.

Ecnun HanoxuTh Ha HaHHBIA (akToOp eme u
BpPEMEHHOE 3aTyXaHWE aKyCTHYECKOro CUrHana 3a
BpeMsl HAOJIOJICHUS 7 U TPOOJIEMBI KOMMYTAITUH
BBICOKUX HAIPSHKCHUH B TPOIIECCE TEPEKITIOUCHUS
paboThI IpeoOpa30BaTENsI B PEIKUME BO30OYKACHHUS-
npuemMa, TO TMpodiieMa W3MEpeHHs HW3MEHEHUS

emkocT EIl cTaHOBHUTCS TpyIHO pa3peminMoi.
Otcroga HampalMBaeTCcs OUYEBHIHOE pELICHUE
JaHHOW TpOONEeMBl, a HMMEHHO: OCYILIECTBIATh
TEHEpaLUI0 M IpPUEM aKyCTHYECKHX KoJieOaHUH
JBYMSI pa3HBIMH €MKOCTHBIMH ITPe0Opa3oBaTeIsIMHU.

BHemnuii BHI €MKOCTHOrO mpeoOpa3oBaTes
YIBTPa3ByKOBbIX KoyIe0aHUIl IpencTaBieH Ha
puc. 7. C reHepatopa 5 Ha BO30YXIArOLIUiA
JIEKTPOA 1 HoJaeTcst CHUHYCOHU1aJIbHOE
HanpspbkeHue ¢ amruintyaoil Up u dactoTod . B
TTOBEPXHOCTH O0BEKTa KOHTPOJIS 4 BO30YKIAIOTCS
aKyCTHUECKHE  KOJIeDaHus C  ONpelreleHHBIM
MOBEPXHOCTHBIM  paclpeleNieHHeM,  KOTOphIe
MOIYJIHUPYIOT IU3JIEKTPUYECKYI0 TPOCIOHKY 3
MEXIy OOBEKTOM KOHTpOJii 4 ¥ TNPUEMHBIM
anekTpogoM 2. CurHanm B BHAE TI€PEMEHHOMN
E€MKOCTH TPUEMHOT0 3JEKTpoAa 3 MOJaeTcs Ha
U3MEpHUTEIbHbIH  mpubop 6. Pacmonmoskenue
NpUeMHOTO 3JekTpona (paccrosHue R) u ero
pasmepsl (IUI0Iaab) BEIOUPAIOTCS, HCXOAS M3 30HBI

MaKCHMAITLHOM AMIUTATY I aKyCTHYECKUX
KOJICOAHUH  TMOBEPXHOCTH OOBEKTa  KOHTPOJIS,
KOTOpasi pacrioyio)KeHa 3a 30HOU BO30YXKIArOIIETO
AIIEKTPO/IA.

Ilycte  mpuemuoe  ycrpoiictBo  (pumc.7)
OpeJACTaBasieT  co0OW  KOJBLEBYI  IUIACTHHY
TUTOIIA/IBO S KOTOpast OXBaTHIBAET

Bo3Oyxmarormmii  EIl u  pacmomokeHa B 30HE
MaKCUMaTbHON aMILTUTYAbI cMemeHus U,.

Torna, TEOPETUYECKH, MO>KHO HalTH
ONTHUMAJIbHBIC C TOYKU 3PEHUS YyBCTBUTEIBHOCTU U
MaKCHMaJbHOH JHEPreTu4eckor 3(PQPeKTUBHOCTH
mapaMeTpsl  BO30YKIAIOIIEr0o ©  MPHEMHOTO
€MKOCTHOTO nmpeoOpa3oBaTes, momoopan
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COOTBETCTBYIOIIIMM  00pa3oM  TeOMETpHYECKHE,
ANEKTPUYECKHUE M IHEPTETUICCKUE XapaKTCPUCTHKHI
npeoOpa3oBaTes.

Pucynok 7 —BHeliHMii BUJ eMKOCTHOTO
npeodpa3oBareJisi BO30Y KICHHs U IpHeMa
YJIbTPa3BYKOBBIX AKYCTHYECKHUX KoJIeOaHui
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