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®usmnka npouecca

ITepBele yclexu yabTpasBykKa B NMpaKTHKe OTHOCATCA K
40—50-m rojaam Hauero croserus. OHM cBA3aHbl C paGo-
tamu coBeTckux yuennlx: C. Coxonosa, JI. Posen6epra,
H. Teymuna, B. Kynpsasuesa, B. Arpanara, B. CeBepuenka,
E. KonoBasnoBa. 3a 3TOT cpaBHHTeNbHO HeGOJbLIOH Mpo-
MEXYTOK BpeMeHH 3SHEpPrui0 yJAbTPa3BYKOBLIX KoJeOaHui
CTajii HOPUMEHATb B MeTaJJypruy, MaIUHHOCTPOEHHH, XH-
MUYECKOH, MHUIEBOH M JPYrHX OTpPacjfiX HPOMBILIIEHHO-
CTH.

Be3 yabTpasByka coBpeMeHHasl TEXHHKa H TEeXHOJOTHS
HeMBICIUMBL. ¥YJbTpassyk AoaGUT TpyaHooGpabGaThiBaeMble
mMaTepHaabl, CMellyBaeT rpadHT ¢ OPOH30H, ouHLiaeT Je-
Ta/H, CTapUT BHHA, HAXONHT AedeKTHl B H3MENHAX, ONpe-
AensieT CTPYKTYPY MeTaJssoB, KOHTPOJHDYeT TOJILUHY JHC-
TOB M KayecTBO CBapHBbIX IIBOB, OPHEHTHPyeT ueJOBeKa B
npocTpaHCcTBe, BBOAKT MAGopManuio B JLIBM, nokasnsiBaet
YPOBeHb XHUAKOCTH B €MKOCTSIX, U3MepsieT PacCTOSIHHUA, Je-
YyAT GOJIE3HH U CTABHT AHArHO3BL

TexunuueckHe BO3MOXHOCTH yJbTPa3BYyKa Jajieko He
ucyepnaHbl. MccrenoBanusi COBeTCKHX M 3apyOeXKHBbIX yue-
HbIX TOJIbKO NMOCJeJHUX JeT YCTaHOBUJH MepCNeKTHBHOCTh
HCIOJb30BaHHs ero npu o6paboTke MeTaJJOB AaBJCHUEM,
Iasl HHTeHCHHKANUH TeXHOJOTMYeCKHX MNpOleccoB, OCHO-
BAaHHBIX Ha MaccomepeHOce XKHAKHX cpell B KaNHJJISPHO-
MOPHCTHIX Tejax, ANS HepaspyIUAIOUEro KOHTPOJAA MeTo-
JIOM MpOHHKaloWHX Xuakocreit. Ilpomosmkaerca pabora
[0 NOBHIILIEeHUIO 3¢ (eKTHBHOCTH reHepaToOpoOB M H3JIyuyate-
neit yaAbTpa3ByKoBbX KodeGanuil. Ee pesynbraTel momoryt
CHHM3HTb HX CTOHMOCTb M YJYUIUHTb NapaMeTpsl, 4TO pacs
wupuT chepy NpUMeHeHHs YJAbTPa3ByKa B HApOAHOM XO-
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Ynpyrie KoneGanus — 3TO NepHOAKYECKOE H3IMEHEHHE
€OCTOSIHHA CcpefAbl. YTNpPYrue BOJHBI pacnpocTpaHsioTes B
MaTepuanbHOl cpele 6Jiarollapd YNPYTHM CBE3AM MeXAy
YyacTHuaMu BemecTsa. [IpH NpPOXOKAEHHH BOJIHBI 4acCTHUBI
cpellbl onpelesieHHBIM 00pPa30M OTKJOHAIOTCH OT MOJOXNKe-
Hya paBHOBecusi. Ecln yacTuua OTKJIOHHMJIACh, TO YIOpyrue
cHabl OYILYyT CTPeMHTHCH BEePHYTb ee B NepBOHAYAJIbHOE NO-
noxenne. Ho 310 MokeT NpHBECTH K TOMY, YTO COCelIHHe
YacTHIbl OKaXXYTCs BbIBeIEHHBIMH H3 COCTOSIHUS PaBHOBe-
cu. Muepuns cpennl 3acraBisieT HX Kosie6aTbCsi OKOJO
CPEJHero NOJIOXKeHHsT M UOcJIe NPOXOXKAEHHUS BOJHBL

YesioBeueckoe yXO BOCOPUHHMAET ynpyrue KoaeGaHus
HOBOJbHO HH3KHX YacTOT — NpHGaIH3HTenbHO oT 16 1o
16 Thic. KoneGaunfi B cexkyuay. Koriaa uwacrora KoneGaHuil
4acTHL cpelbl JIEXKHT B YKa3aHHHIX Npeflenax, TO ynpyrue
BOJIHBl BOCIHDHHHMAIOTCSi HaMH Kak 3ByK. Korma xe uac-
TOTa KoJeGaHui MpeBblIIaeT BepXHUH MOPOT CJBLIIIHMOCTH
YEJIOBeYeCKOro yxa, To KoJjieGaHHSI NPHHATO Ha3blBaTb YJb-
Tpa3ByKoBbiMu. BepxHuil mpeies 4acToT YJAbTPa3BYKOBHIX
KoJeGaHuil orpanuunBaercsi yactoramu okoao 10 'y u
TPAHHYUT C THIEP3BYKOBHIMH, 4aCTOTHI KOTOPHIX COOTBETCT-
BYIOT TeIJIOBbIM KoJieGaHUAM MOJIEKYJ B TBepAblX Texaax.

Ynpyrue KoseGanusi BO BceX AMamasoHax 4actoT (u3Mu-
YecKn SKBHBaJeHTHbl. M3siyueHne M pacnpocTpaHeHHe KX
NOIYMHAIOTCH ONHHM H TeM XKe 3aKOHaM aKYCTHKH.

PaccmoTtpuM, Kak NpOHCXOAHT pacnpocTpaHeHHE KoJe-
6aunit B cpepe. Ilycts KosmeGmiomasica MatepuanpHas Tou-
Ka HaxolAWTcs B cpeflle, BCe 4acTHOBI KOTOPOH CBA3aHH
Mexay coboii. Ee xoseGaHusl cO34al0T ympyrue HamnpsKe-
HHS, KOTOpble B CBOI0 Oyepelb BBHI3BIBAIOT KoJeOGaHHSA CO-
CelHUX 4acCTHL cpeinl (dHeprus KoJjeOaHHA MaTepHalbHON
TOYUKH TNepefaeTcss OKPYKalOUHM 4acTHLIAM), a NOCAelHHe
nepefaioT MX HCBbIM yacTHUaM 4 T. A. PacnpoctpaHenue
KoseGanuit B cpefle, npoliecCc NepHOAMYECKHH B NMPOCTpaH-
CTBe ¥ BO BPeMEHH, Ha3blBaeTCsl BOJMHOM.

. ¥npyrue BoO/iHBl ObIBal0T HECKOJbKHUX THMOB. Tum ompe-
JeasieTcs BHIOM TpaeKTOpHH, N0 KOTOPbIM ABHXYTCA 3Je-
MeHTH! cpeanl. Ecau tpaekropus mapanjefbHa Hanpabie-
HHIO PacMNpOCTpaHeHHsl BOJIHB, TO TaKasi BOJIHA HasblBaeTcs
NPoOAOALHOMN; ecy NepleHIHKYJAsipHA — TO NONEepeuHoH,
uan casurosodl. IlonepeuHble BOJMIHBI MOTYT pacnpocTpa-
HATbCA TOJNBKO B TBEPABIX TeJaX, B XMHAKOCTAX W rasax —
HEeT, TaK KaK OHH He MMeIT MoAyas cisura (yOpyrocTH
¢dopmbr). Kpome Toro, B TBepALIX TesnaXx MOIYyT HMeTb Mec-
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TO MOBEPXHOCTHbIE BOJIHBI, He NPOHHKAIOUIHE BHYTPb TeJa,
BoaHB! Penest. [Ipu pacnpocTpaHeHHM BOJIHBI MOXKET H3Me-
HATbCsL 00beM cpefbl. IIpofosibHble BOJIHBI, KaK INPaBHIO,
BOJIHBI CXKaTHUsd, TONepeyHble — NPeHMYLIEeCTBEHHO CHABHra.

B TexHuKe uyaule NPUMEHSIOT MPOLOJbHbIE YJbTPa3By-
KOBbIe BOJIHb, TaK KaK OHHM DaclpoCTPaHAIOTCA H B TBep-
ObIX Tejax, H B XXKUIKOCTAX, M B rasax. Kpome Toro, ux
JIerko reHepupoBaTb M 0OHapyxuBaTb. CKOpocTb HX pac-
OpocTpaHeHHs BO MHOIMX cpefllax HeBeJHKa, C/led0BaTelb-
HO, AJHHA NPOJOJNBHBIX YJbTPAa3BYKOBBIX BOJH B OOBIYHBIX
yCJIOBHAX MaJjia N0 CPaBHEHUIO C [ONePeYHBbIM CeueHUeM
nJowagl HsJaydaress. DTO MO3BOJAET CKOHIEHTPHPOBATH
SHEPruio B BHJe KOHYcOOOpa3sHOro nyuyka ¢ HeOGOJbIIHM
YIJIOM pacXoxIeHHs.

¥YnbTpa3ByKkoBble BOJHBI, BCTpeuast Ha CBOeM NyTH mpe-
NATCTBHE, OTPAXKAIOTCA OT HEro. ATO MX CBOWCTBO UCMO/Ib-
3yercs AJas OOHapy)KeHHUs PasJUUHBIX Ne(eKTOB B MeTaJ-
Jax, CmjaaBax u Ap. YJIbTPa3ByK pacnpocTpaHseTcs NPsEMOo-
JuHefiHo, OH He orubaer npenATcTBUH, pa3Mepnl KOTOPHIX
3HAYUTeNbHO IIpeBHILIAIOT ANHHY BOJHb. Ho ecau Bosana
NpOXOAHT BOGJM3M Kpas NpensTcTBUA, TO Habalojaercs He-
KoTopas Audpakuus — «3arubaHue» BOJH.

Yron orpaxeHus yJAbTPa3BYKOBBIX BOJIH PaBeH YLy
nafenHus. OQHaKo He BCsl 3Heprus najarouied BOJIHBI Mepe-
XONHT B 3Hepruio oTpaxenHoil. HacTb ee mnpoHHKaeT B
TBeploe Teao. BeaMunHa Ke 3HEPrHH OTPaXKEHHON BOJIHBI
3aBHCHT OT BOJIHOBOTO CONPOTHBJIEHHS CDeAdbl HJIM, HHaue,
OT YIeJbHOr0 aKyCTHYeCKOro CONMpOTUBJIeHHs (mpoH3Befe-
HMe MJIOTHOCTH cpelbl Ha CKOPOCTb 3BYKa B HEM).

IMpu maneHun nJIOCKOH y/IbTPAa3BYKOBOW BOJIHBI MOJ KO-
CbIM YrJIOM Ha rpaHuny pasgena ABYX cpeld Hapsaay c OfT-
pa)keHHOH oOpasyeTcst NpesJOMJIeHHass BOJIHAa BO BTOPOW
cpelle, MpuyeM HamnpaBJieHHe ee pPacnpoCTPpAHEHHs HE COB-
najaer ¢ HanmpaB/leHHeM Najalouleidl. ¥roj Mexay Hampas-
JIeHHeM pacnpocTpaHeHHUs NpeJIOMJIEHHON BOJNHBI H NepheH-
HUKyJIpOM K rpaHHUe pasfena ABYX cpel B TOYKe Nale-
HUST BOJIHBI Ha3bIBAETCS YIJIOM NPeJIOMJIeHHs.

B onHoponHO! cpeie yJbTpa3ByKoBasi BOJMHA NOCTENEH-
HO 3aTyxaeT. YMeHblleHHe aMIJAHTYAbl Ko/aebOaHuH, a 3Ha-
9UT, U HHTEHCHUBHOCTH ¢ YAaJieHHeM OT HCTOYHHKA KoJseba-
HUA OODBSACHsIeTCS BHYTPEHHHUM TPEHHEM B cpelle, ee TemJo-
TPOBOIHOCThIO.

Ecay ckBo3b cpeny oJHOBPeMeHHO NPOXOAHT HECKOJIbKO
YAbTPa3ByKOBBIX BOJIH, TO TaM, ¢ OHH MepeceKarTcH, Ko-
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JebanusA HajnaraloTcs APYr Ha Apyra. Boaunn ckaaibiBa-
10TCS, B pe3yabraTe HHTepdepeHLHH B OLHHX MeCTaX KO-
AebaHus YCHJIMBAIOTCH, a B APYrHX ocaabesalor. YactHbii
pesyabraT HHTep(epeHUHH ABYX BOJH — o6pa3oBaHHe TakK
Ha3hBaeMbiX CTOAYMX BOJIH, KOTOpble BO3HHWKAIOT npH Ha-
JIOXKEeHHH APYr Ha Apyra JABYX BCTPEUHBIX MJOCKHX BOJAH C
OAHHAKOBLIMH aMNJaTylaMH.

B crosiueii BOJIHe CyIeCTBYIOT TOYKH, B KOTOPLIX aMH-
AATYRa CMelleHHs paBHa HyJa0. OHH Ha3bIBAlOTCA Y3JaMH
cTostuel BOJHH. MeXAy ysnaMu pacHo/iaralotTcs TOYKH, B
KOTOpPHIX aMIIUTYAa CMellleHHH MaKCHMaJbHa H paBHa
€yMMe aMAJHTYJ] 000OHX cnaraeMblXx KoseGanuil. DTH TOu-
K — BYYHOCTH cTosivel BoJaHb. FlHorda o6pasoBanue
CTOIYHX BOJIH HeXeJaTeslbHO, HalpuMep, NPH JedeKToCKo-
nud. B sToM clyyae HeoOXOAMMO COF/IacoBbHIBaTh aKyCTH-
YEeCKHE CONPOTHBJEHUS CHCTEM, MPONYCKAIOUIHX BOJHLL

Oueprusi eaunuun obbeMa cpelibl, B KOTOPOiHl pacmpo-
¢Tpansercs BOJHA, CKJIaJblBaeTcs U3 KHHETHYECKOH H 1O-
TeRHHaJbHO#. B cuny Toro yTo SHeprHsi He OcTaeresi JOKa-
JU30BaHHON B JlaHHOM YuacTKe, a HepeMellaeTcs, BBele-
HO TOHSITHE HHTEHCHBHOCTH, HJIH CHJIbI 3ByKa: SHEprus,
TpoxoAsllas B €AMHMIY BPEMEHH yepe3 €AMRHUYRYIO RJO-
majlKy, NepHeHAHKYJSPHYIO K HalpaBJEeHHIO PacmpocTpa-
HeHHA BOJHH. MIHTeHCHBROCTL CBsi3aHa OPOCTOR 3aBHCHMO-
CTbIO C INIOTHOCTBIO YHEPIHH.

[Tonsis mpupoay yJabTpa3Byka, pa3oOpaBHmIHCh B MeXa-
HU3Me ero BO3HHKHOBEHHS M pacnpocTpaHeHusn, NnepeirieM
K APDaKTHKE ero MCHOAL30BaHHA.

O6pabotka martepuanos

MamuHocTpoennio u npubopocrpoenuio TpebGyercs Bee
6onee IIMPOKHA cNEKTD TBEpPAbIX H XPYNKHX MaTepHazoB,
TaKuX, Kak BOJAbdpam, Tautani, MoJHOAEH, FrepMaHuli, ¢ep-
PHT, KODYHI, 3aKajleHHble CTaJli, THTAaHOBLIE CINIaBhl, Ke-
paMHKa, CTekJo H MHorne Apyrue. OCHOBHBIE CJIOXHOETH
NIPH H3rOTOBJEHHH H3LEJHH H3 STHX MaTepHa/JOB — OYeHb
nmioxas o6pabaTbiBaeMoCTb, a CJeJOBaTe/bHO, AJAHTENb-
HOCTb MeXaHuueckoro Bo3feiicrBusi. Heob6xomumo, sHauur,
HalTH COOTBeTCTBYlOLIHe MPHHUHMIHAJbLHO HOBbIE B 3PdeK-
THBHble METOIbl.

Has toro uro6bl, HanpuMep, clelaTbh OTBEPCTHR B Ta-
KHX MaTepuanax, HCNoJb3ylOT 9aeKTpoapo3nto. ORuaxo
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3ACKTPOIPO3UOHHBIH METON FOAUTCS TOJIBKO IJs TOKOMPO-
BOASIIMX MaTepPHAJOB, K TOMY e OH «CTpajaeT» cepbes-
HbIMH HeJOCTaTKaMH — MaJIOH TOYHOCTbIO H IJOXHM Kaye-
CTBOM HOBEPXHOCTH OTBepCTHs (Tpebyercs mHocjelyiouias
AOBOJKAa H OTHEJKA).

[Tpunuun yabrpasBykoBoil 06pabOTKH MaTepHaJsoB OC-
HOBaH Ha COBMECTHOM HAeHCTBHM YJbTPa3BYKOBHIX KoJjeba-
HH# ¥ abpa3uBHBIX MaTepuasoB B BHJe CYCIHEH3HH BBICOKO-
JAHCIOEPCHBIX OCTPOrpaHHBIX Kpucrainukos. Owxu, nmonamas
B 3a30p MexJy obpabaTbiBaeMoii HeTasjbl0 H TNPOAOJIbHO
BHODHPYIOIUHM HHCTPYMEHTOM, LIMHGYIOT HIH AOJOST ero.
B pesyabrate B MaTepuase obpasyercs yraybaenue. Cbem
MaTepHaja NPOHCXOAUT [0 NOBEPXHOCTH, HepHeHAHKYJAp-
HO¥l K HanpaBJIeHHIO KoJieGaHHN HHCTPyMeHTa. Dosbiioe
KOJIMYeCTBO ylaJjsmoouuxcs abpasuBHbiXx 3epeH (30—100
Thic/cM?), a Takke BblcOKas yacrora ynapos (10—30 kI'n)
06yCJIOBNIHBAIOT BBICOKYI0O HHTEHCHBHOCTb Ipollecca. Bub-
pUpYOUIHA ¢ 6OJBIIOA 4acTOTOH U HeOOMbILOA aMIIUTYAON
MHCTDYMeHT, ylapas 0o 3epHaM abpasuBa, 3acTaBisieT HX
BHeApATbCcq B oOpabarbiBaemblit Matepuad. [Tox monGsuum
BO3JeicTBHeM abpa3uBa MeJjbuyadliMe YaCTHYKH MarTepH-
aja OTCKAKHBAIOT OT ero HapyXHOH noBepxHocTH. Pa3mep
HX He3HayHTeJeH, HO NMOCKOJbKY KOJHYECTBO YAapOB BeJH-
KO, T0 06pab0oTKa HJeT CpaBHUTeJbHO ObICTPO. BosHHKalO-
I{He KaBHTALHOHHBbIe! fIBJEHHS B CYCEH3HH CIOCOOCTBYIOT
HHTEHCHBHOMY NepeMelIHBAHHIO a6pa3HBHbIX 3epeH NOJ HH-
CTPYMEHTOM H 3aMeHe H3HOIIEHHbIX 3epPeH HOBBIMH.

[Mpu yabTpa3BykoBoii 06paGoTKe HHCTPYMEHT He CO-
nApuKacaetrcss c JeTajlblo, HO MeXaHMUecKoe BO3JeHcTBHE
Ha Hero TO e, 4TO H Ha AeTaJb. UToObl YMEHbIIUTb H3HOC,
€ro M3roTaB/HBAIOT H3 CPaBHUTEJbHO MArKOro MarepuaJa.
Mcenegosanus nokasaJii, 4yTo 3pO3Usi HHCTPYMeEHTa HpoOHc-
XOAHT B OCHOBHOM H3-3a BO3JeficTBus KaBuTauuu. Ilpu 3a-
XJONBIBAHAY KaBHTAUHOHHBIX NY3LIPHKOB Ha TOpLle HHCTPY-
MeHTa B HeM oOpasyercs yraybjeHue — pe3yabTaT paspy-
waroulero JeHCcTBHsA MY3blpbKOB NPH KaxKJOM HX 3aXJOINbl-
BaHHUHU.

QOcHoBHblE TeXHOJOrHYeCKHe NapaMeTphl, XapaKTepH3y-
I0IHe YJbTPa3BYKOBYI® 00paGoTKy, — IMPOH3BOAUTEb-
HOCTb, TOYHOCTb O06pabOTKH, KAaueCTBO IOBEPXHOCTH H H3-
HOC HMHCTpyMeHTa. Kpome TOro, HMewT 3HauyeHHe MaTepH-

! KaButauus — o6pasoBaHue B MUAKOCTH NOJOCTeH, 3anoa-
HEHHBIX T230M, MaPOM HJM HX CMECbio,



an AeTajy¥ W MHCTPYMEHTa, aMILINTYAa W yacToTa Kojeba-
HuH, BuJ abpasuBa M Da3Mmep 3epeH, CTeNeHb KOHIeHTpa-
MK abpasyBa B CYyCNEH3HH H T. I.

IpounsBoanTenbHOCTL YJAbTPa3BYKOBOH 0O6GpPaGOTKH —
OMH U3 BaXKHeHIIMX NMapaMeTPOB — 3aBHCHT OT MHOTHX
B3aUMOCBsI3aHHHIX (GaKTopoB. Tak, oHa Bo3pacTaet HpH
yBeJMUEHHH aMIIUTYAbl KoJseGaHMH MO 3aKOHY, OauH3KOMY
K JauHeiiHomy. [Ilpu amnautyne kosnebanuit 0,12 MM cKo-
poctb 06pabOTKH TBePAbIX cIJIaBoB npuMepHo 0,4 MM/MHH,
a Kepamnk#n — 8 MM/muH. IIpu yMmeHblieHuM aMIHTYABI
cKOpocTb yMeHbluaercss Jjpo 0,03—0,035 mm u 0,15—2,2
MM/MuH coorBetcTBeHHO. CkopocTh 06paGoTKM Takxke 3a-
BHCHT OT aMIIHTYAb CMelleHu#l uHctpymenta. Ha mpakru-
Ke NPUXOAMTCA HCHOJNb30BaTb KoJieGaHHUs ¢ ABOHHOH aMIl-
JUTYIOH CMelleHHs, nopsnka H0—75 MKM, Tak Kak UX Be-
JUYKEHA OrpaHHUYHBAeTCs] MeXaHHYeCKOH NpPOYHOCTbIO KOH-
IeHTpaTopa.

Uncno yrapos uactun abpasuBa B CeKYHAY M CHJa yAa-
pa NpoNOpLHOHAJbHBI yacToTe KoJaebanui. Ilostomy npm
NOCTOSIHHON aMIINTYyJe cleldyeT OXHAAaTb, YTO CKOPOCTb
06paboTkH OyaeT YBeJMUHBATbCA C YBeJHUEHHEM YacTOTHI
nponopuHoHaabHO KBajpaty nociefneil. Ho kBaapatuunas
3aBHCHMOCTb IIPOM3BOAMTEJbHOCTH 06pabOTKH OT YacTOTH
CIpaBedHBa TOJbKO AJS OueHb HH3KMX uactoT. Hanpu-
Mep, IpH H3MeHeHHH uactoTel B mpejenax 0—500 I'u kBax-
paTHuHas 3aBHCHMOCTb peajusyercs. [Ipu maibHelinem
yBeJIHUeHHH 4YacTOThl KOJMebGaHHI ee BJIHSHHE Ha CKOPOCTb
06paboTKH OYeHb HE3HAUMTENbHO, a B 00/1aCTH YJbTPa3By-
KoBbIX yactoT (16—25 kI'n) oHO coBcem He HabJozaertcs.

CymecTBeHHO BJHsIET HAa NPOU3BOAUTENBHOCTb 06paboT-
KH JlaBJieHHe MHCTPyMeHTa Ha Jertanb. [Ipu yabTpasByko-
BOoH oOpaboTke Mbl HabaioJaeM ONTHMYM 3TOr0 COOTHOLIe-
HASf, T. €. JlaBJieHHe, COOTBETCTByeT MaKCHMaJbHOH CKOpO-
cTH cbeMma ob6pabGaTbiBaeMoro MarepuaJna. IIpowsBoanTelib-
HocTb 00paboTKH JMHEHHO BO3pacTaeT IPH YBeJHYEHHH
IaBJeHHs OT HYJs O ONTHMAaJbHOH BEJHUHHBI, TOCJE Yero
€r0 yBeJIHYeHHe CHHXKaeT cKopoctb 06paboTKH.

Ha ckopoctu orpaxkaiorcs M BenuunHa 3epHa abpasu-
Ba, U ero Bul. IlockonbKy abpasuBHble 3epHa SABJAIOTCSA
PeXYILIHM 3JeMeHTOM, TO TBEPAOCTb HX J0JXKHa ObThb paB-
Ha WJIH Bhllle TBepJAOoCTH oOpabaThiBaeMOro MaTepHaJja.
Haun6onbiras cKOpocTb NOCTHTAeTCHd HPH HCIOJIb30BAHHH B
KauecTBe abpa3uBa 3epeH kapbuma 6opa, a npu oGpabot-
Ke aJIMas30oB — aJaMmasHoi nblau. Jis Gosee MAMKHX Mare-
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pHaldB M KePaMHUKH MOXKHO TNpPHMeHsATh abpasuB Gojee
HU3KOH TBEPHOCTH (OKHCb aJIOMHHHA), OAHAKO CKOPOCTb
06paboTKn GyAeT 3HAYMTEJbHO MEHbLIE, YeM NPH HCIOJb-
30BaHHM Kapbuaa Gopa.

Konuentpanuss aGpasuBa B CyCNeH3WH TaKiKe 3HauMMa.
ITpu yBennuenunu KoOHUEHTpauuu abpasHBHON cycHeH3nu
(oT Hyns) ckopocTb 00pabOTKH BO3pacTaeT HOYTH NPSAMO-
JHHEHHO: NpH KOHueHTpauuu nopsaka 30% poct npousso-
ouTenbHoctH 3aMelasiercs. Ilo maHHBIM paAa HccaeloBaTe-
Jell MaKcuMaJbHasf CKOpocTb o6paGoTkH HabaionaeTcs Npu
KorleHTpauuu abpasuBa B 50% mno oO6bemMy Kak AJs Kap-
Onpa Oopa, Tak M Ang Kapbuna Kpemuus. HeobGxoaumo,
urobbl abpas3uB Bce BpeMsi CMeHsiicsi B 30He 06paboTku
(mon uHcTpymentoMm). IlomaBaTh CycneH3Wio ¢ KOHLEHTpa-
nuel apasuBa Gosee 50—60% c TpeGyeMoil MHTEHCHBHO-
CTbIO TeXHHueckd TpyAHo. IlosToMy Ha npakTHKe cycleH-
3us 0oJjiee BLICOKOM KOHLEHTDAUHH He HCIOJb3YyeTcs.

JKuakocTb 4151 abpa3uBHOM CycNeH3HH B 3HAuMTEJNbHOMN
Mepe onpelessieT CKOPOCTb YJAbTPa3BYKoBOH 006paboTKH.
Ona no/sxna ObITb ¢ Xopolled cMauupaloumeid crnoco6HO-
CTbIO, BLICOKOH IJIOTHOCTH H TeNJONPOBOLHOCTH, HEBLICO-
Kot BAdkoctH. Hauayuwuit Bapuaut — BOAa, a Hauxya-
HHA — TJIHUEPHH.

ITpousBoauTenbHOCTL yABLTPa3BYKOBOH 00paGoTKyu 3aBH-
CHT W OT BeJHYMHH o6paGaThiBaemoil niomann. C ee ype-
JUYeHHeM CKOpPOCTb CheMa MaTepHaja yMeHbllaeTcsl, Tak
KaK 3TO yMeHbIaeT aMIJIMTYAy KoseGaHHNl HHCTPYMeHTa.
Hpyroe caencteue — yXyalleHHe YcJoBuil moasona abpa-
3uBa B Mecra o6paboTku M ynajeHusa MmaTepuana c obpa-
6aThHiBaeMOH AeTanu.

ITpu yapTpasBykoBoiél 06paGoTKe HEKOTOPHIX TBEPABIX
H XDYIKHMX MaTepHaJOB OCHOBHOe TpebGoBaHHE — TOYHOCTb
BHINIOJIHEHHS] TeXHHUeCKUX ycjaoBHi. Ha TOUHOCTb BJAHSIOT
BeJMuHHa 3epHa abpasuBa, raybuHa o0paboTku, 3as30p
MeXJAy HHCTPYMEHTOM H CTEHKOH OTBepCTHsl, MollepeuHble
KoJie6aHusl MHCTpyMeHTa, ero u3Hoc. [la u npyrue ¢akro-
pbl, HanmpuMep NpPeUU3HOHHOCTb OGOpPYIAOBaHHS, NpPaBHJb-
HOCTb COEJIMHEHHsI MHCTPYMEeHTa, KOHLeHTpaTopa M MarHu-
TOCTPUKIHOHHOTO TaKeTa, OTHOCHTEJbHOrO pAacloJOkKeHHs
HHCTPYMEHTA U JeTaju H T. L.

ToyHOCTb M3rOTOBJIEHHSI CKBO3HBIX OTBEPCTHH B OCHOB-
HOM OIIpeliesisieTcss OXHOPOLHOCTbIO abpasuBa, pasMepoM
€ro 3epeH W HaJHuHeM MONepeyHblX KoNeOaHHA MHCTPyMeH-
ta. OHa cHHXKaeTcs, eC/M BeJHUHMHa 3epeH pasiHuHa, B
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XoHe npouecca MOJZ yAapaMH HHCTPYMeHTAa 3epHA paspy-
HiaoTcs; 4ToGnl abpasuB HM3HAIMMBAJCA PaBHOMepHO, He-
06X0A#MO ero XOpOIO NMepeMelnBaTh BO BpeMs paborhl.

Ha TouHocih y/abTpa3BykoBOH 06paGoTKH OTBepCTHI
BJAHSIOT H NONepeuHbie kojieGaHHA uHCcTpyMeHta. OHu —
CAeACTBHE HEeCcOBEepPLIEHCTBA KOHCTPYKUHH CTaHKA HJM ero
HEHCIPaBHOCTH. DTO NPOSABASETC B YB2JHUEHHH 3a30pa
MeXAy HHCTPYMEHTOM H OOKOBbIMH CTaHKaMH OTBepCTust
(ocoGeHHO Ha BXOAe), BO3HHKHOBEHHH CKOJIOB KpaeB OT-
BepCTUsl, a TaKkKe B HeDaBHOMEDHOM H3HOCE HHCTPYMEHTA.

TouHOCTb M3rOTOB/EHHS TJIyXHX OTBEPCTHH 3aBHCHT OT
H3Hoca uHcTpyMeHTa. M3-3a u3Hoca orBepctHe npHoGpe-
TaeT JOMNOJIHHUTE/IbHYI0 KOHYCHOCTb, OCTPble YIJIbl OKDYr/fi-
1otca. [Tosromy HeoGxonuMO MCmOABL30BAaTh METOABI flOC/e-
J0BaTe bHOr0 NPHO/IHMKEHUSA: MOCJe YepHOBOTO Mpoxoaa
TpeGyeTcs YHCTOBOM, a HHOTJA Ja)e H AOBOAOUHBIE.

Hsnoc uHCTpyMeHTa ompelesnsieTcsi MaTepHaloM — H3
KOTOPOr0 OH H3roTOBJeH, H oOpabGaTbiBaeMbiM. Tak, npu
o6paGoTKe TBepHOro cmjaBa JyylllHe MaTepHadbl AAS HH-
CTPYMeHTa — CTalb-cepeOpAHKA, CTeKJI0, KepaMHka H
Ipyrue TBepAble MaTepHajbl, XOTSi H3TOTOBJEHHE HHCIPY-
MeHTa H3 HHX 3aTPyAHEHO.

Yucrora noBepxHOCTH NMpH YJIbTPa3BYKOBOH oGpabGoTke
1aK Xe, KaK ¥ TOYHOCTb, 3aBHCHT OT BeJHYHHb abpasus-
HbIX 3€PeH, aMNJAATYAb KoJeGaHuifl, cBoiict8 obpabarbiBa-
eMoro Marepuajna, cycneHsuu u Ap. C yBejuueHHeM aMi-
JUTYABl KoJeOaHu#i YHCTOTa [OBEPXHOCTH YXYAILIAeTCH.
Ilpu o6pa6oTke cTekna ¢ aMIAUTYROH KomeGaHU# HHCTPY-
meHta 0,03 MM MakcHManbHasi BhICOTA MHKDOHEPOBHOCTeM
32 mxm, a npu amnantyge 0,018 mm — 20 MKM, npakru-
4eCKH Ha OJHH KJlacc MeHblle,

YcranoB/aeHO, YTO YHCTOTA MOBEPXHOCTH MOBBIMIAETCA C
yBeqHyeHHeM TBepJOCTH ob6pabaThiBaeMOro MarepuaJa.
310 oObAcCHseTCS TeM, YTO 3epHA abpa3dBa NPOHHKAIOT Ha
MEHbIIYI0 IVIyOHHY H COOTBETCTBEHHO YMeHbIUAeTCsl BeJld-
YyHHA CKaJblBaeMbIX 4acTHIL.

Hau6onbmee BausiHUE HAa 4YUCTOTY 00PaGOTKH MOBepX-
HOCTH OKa3blBaeT BeJHyHHA 3epeH abpasuBa C HX pocToM
MHKDOHEPOBHOCTH Takxke pactyr (ocobednHo Ha GOKOBOM
cTeHke o6pabaTbiBaeMOro OTBEPCTHS).

[1pu yabtpasBykoBofi 00paboTKe Ha NOBEPXHOCTH OT-
BepCTHA HHOTJA NOSBJAAIOTCH H3BAHB (IPOLOJAbHBIE KaHAaB-
KH 4 LleJeBHAHbIE NOJOCKH, IMyOUHA KO10PbIX He TpPeBbl-
waet 0,1 MM, a wupusa — 0,3 mm). Onu Moryr pacnosa-
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raTbCst MO BCell NOBEPXHOCTH OTBEPCTHS H HHCTPYMEHTA.
Heno sjnech B KaBHTAUMOHHBIX $BJEHHAX B abpa3uBHOM
CYCNeH3MH — KaBHTauuOHHOH 3po3uH. M3-3a Hee uncrera
OOKOBBIX NOBepxHOCTel 0OpabaThiBaeMOr0 OTBEPCTHS Ha
1—2 kjaacca HuXKe, ueM YHCTOTa NoBepXHOCTH AHa. Iloarto-
MY YyabTpa3ByKoBylo 00paboOTKy, Kak NpaBH/IO, MPOBOAAT
NPH HauBbICIIEH CKOPOCTH pe3aHMs, uToObl KaBHTAUHOHHas
9pO3KsA He ycneBaja Pa3BUTLCA.

B npakruke c6paboTKy pasfenqioT Ha ABa 3Tana (Aas
nosyyenus tpe6yeMOH UMCTOThHI IOBEDXHOCTH — INpeABapH-
TeJLHBIA M OKOHuaTeibHHH., Ilpn npeaBaputenbHolt obpa-
60TKe NPHMEHSIOT BOAY, a NPU OKOHUaTeJbHOH — CMa304-
Hble MacJa, YTo CNnoco6CTBYeT MOBLILIEHHIO YHCTOTH 00pa-
60TKH.

B nacrosimee BpeMs IS YJAbTPa3BYKoOBoH 06paboTKK
TBEPAbIX H XPYIKHX MaTepHajiOB NPHMEHSIOTCH yJAbTpasBy-
KOBble CTaHKH PasjMyHOrO Ha3HaueHWsd: YHHBepca/bHble H
coeluajbHble, CTalUOHAPHbLIE W IepeHOCHbie. MoItHOCTD
yJAbTDPa3BYKOBBIX CTaHKOB MOXeT OBITb pa3juYHOH: OT
100 Br no 4 kBt. B KOHCTPYKUHMIO MX BXOAAT aKyeThye-
cKas rojiopka ¢ koje6aTesnbHoli cHcteMoll H paGounM HH-
CTPYMEeHTOM, paboyHui CTON ¢ MeXaHH3MaM¥ KOOPAHHAaTHBIX
H KPYroBHIX NepeMelleHni, MexaHH3M paboueil mOJauu HH-
CTPyMeHTa Ha JeTajJb HJH CTOJa C JeTaJblo Ha HHCTPY-
MEHT, CHCTeMa nolayH H cGopa abpa3’uBHON CYCIEH3RH.

B Coserckom Coic3e cosnano Gonee 30 THNOB yJAbTpa-
3BYKOBHIX CTaHKOB Pa3/MYHOTO Ha3HaUeHHs H MOIIHOCTH,
KoTopas BbIGHpaeTcs B 3aBHCHMOCTH OT BeJHYHHBI 06pa-
6aTbIBaeMON MOBEPXHOCTH.

OcHOBHbIE TeOpeTHYECKHe XapaKTePHCTHKH HeKOTOPBIX
yHgBe;;ca.anbxx yAbTPa3BYKOBBIX CTaHKOB INpPHBEJAEHb B
taba. 1.

Ta6anna 1

Maxkcumanb-
Maxkcumans-
Mponssoanrens- Has nJo- ey
Monen» Mox;{lggcn;, HOCTb NO CTeKny, |  mals 06- H:: gg%gf'
MmS/unn pagg:axn, 60TKH, MM
4770Y 0,05—0,10 50 20 5
4770 0,25—0,40 300 80 15
4771 0,4 1300 180 60
4772A 1,6 4000 1200 4
4773A 4,0 9000 3000 200
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[lupoko npuMeHAOTCA B MPOMBLILIEHHOCTH H CHEIH-
anu3MPOBAHHbIE yJAbTPA3BYKOBHIE CTaHKH. B Tabsa. 2 npu-
BelleHbl OCHOBHble TeXHHYeCKHe XapaKTeDHUCTHKH HeKOTO-
PHIX cllen#aNM3NPOBAHHBIX YJbTPa3BYKOBLIX CTaHKOB.

TaG6auna 2

' Aa ' I -
g SE| 2. ==
o o= o = o -
= Al 9% w 3
Mogens OcronHoe 3 3z =30 =5.
o ~ m 00
g4 | 57| a6 |33
CTaHkKa Ha3HayeHue 2| 35 ? >< =8
54| S8 =23 S o
5> F o v = M
31 20| =82 |SE
<z |[Ez|HaZ |=o
HYTIIC O6pa6otka menxux or- { 0,1 60 | 02—25| 10
BepCTHil
M3-22 OGpa6otka paGouero 01| — ] 03-12 4
OTBEPCTHA  ANMAa3HBIX
duabep
V3A-5 O6pabotka paGodero 0,12 60 | 0,1—29 4
OTBEPCTHSA BOJIOK, (QHJIb-
ep
J13-400 O6padotka meaxux ot- | 0,2 90 | 0,2—10 10
BepcTHil, Na3oB u uesed
B MEJKUX HeTansx
¥Y3CH-3, Hauecenne peasvedro- | 0,2 90 - 10
Y3CH-4 XYLOXKeCTBeHHbIX H306pa-
KEHHA
M3-32 O6padotka pabouero 0,4 100 | 0,5—15 10
oTBepTHS aIMa3HbIX
¢bunbep
4770A Packpoit Ha xsaxpaThl 0,4 | 300 1—50 15
noJynpoBOAHHKOBBIX Ma-
TepuajoB
Y3CK-40 Hauecenue peabedHo- 1,5 | 100 | 10—40 20
XYTOXeCTBEHHBIX U300-
paxenud
2VIIC O6padoTka  TBEpAbIX 1,5 | 1200 | o 40 25
CnJIaBoB
J13-401 Hanecenue penbedro- 1,5 1 1000 | o 40 5
XYHDOXKECTBEHHBIX H306-
paXKeHHuR

YnpTpa3sykoBoit cnoco6 06paGOTKH TBePALIX H Xpy-
KHX MaTepHanos 3(deKTHBeH MNpPH H3rOTOBJNEHHH TBepIO-
CIJIaBHbIX MaTpPUIl IITAMIOB, BOJOK W Npecc-popM, MeTal-
JOpeXyLlero HHCTPyMeHTa M3 TBepHOro chnjtaBa U MuHepa-
JIOKepaMHKH, Jerajedl U3 cTekJa, KBapua, (¢pJaioopuTa u TH-

12



TaHaTa 6apusi, u3 ¢peppuTOB M KepPaMHKH, HCHOJb3YyeMHIX B
palnuoTeXHUKe W Padu03JeKTPOHHKe, AeTalell M3 MOaynpo-
BOJHHMKOBbIX MaTepHaJoB (repMaHHs W KpPeMHHS), W3 an-
Ma3a TeXHHWYeCKHX KaMHeH M CaMOLBETOB, IJs KJeiMeHus
¥ IPDaBHPOBaHUs, a TaKxe B 3y0oBpaueGHON TeXHHKe.

Heranu u3 TBepAbIX CIIAaBOB — B3aMeH CTaJbHBIX —
3HAQYUTEJbHO YJYYLIAOT KayecTBO H3IeNui, INOBHILIAIOT
cTolikocTh uHcTpyMeHTa. OJHAKO H3rOTOBHTb HX BecbMa
TpyaHo. Mcnosnb3oBanue XKe yJAbTPasByKa YMeHbIUaeT TpY-
JI0eMKOCTb 3TOT0 Ipouecca.

IMpuMeHeHHe TBEPAOCHNABHBIX LITAMIIOB BMECTO CTalb-
HBIX J1aeT 3HAYHTEJbHBIA 3KOHOMHUYecKHH 3(p(dekT, Tak Kak
HX CTOHKOCTb B HECKOJIbKO [eCATKOB pa3 BhIUE. YJbTpa-
3BYKOBOH cnoco6 1O3BOJISIET H3rOTaBJHBaTh LeEJbHbIE
mTamnsl BMecTo cocTaBHbIX. On Haubosee sddekTHBEH
npyu o6paboTKe Hepas3beMHBIX MAaTpPHI[ CJH0XKHOH (OpPMBH,
o0ecrieunBaeT JOCTATOUHYIO TOYHOCTb M UHCTOTY H3rOTOB-
JE€HHs, NOCKOJbKY 3TO cnoco0 OKOHuaTeNbHOH 06paboTKH.

HsrorosasitoT TBeplocniaBHble MaTpUUbl BHIPYOHBIX
HITAMIOB B HECKOJbKO 3TaNoB:

NPOLIHBKA MpeABapHTEeNbHOTO CKBO3HOrO OTBepcTHs (NpH-
nycx 0,1—1 MM) 3/JeKTPOHCKPOBHIM METOLOM;

yepHoBasi yJbTPa3ByKoBas 06paboTKa ¢ MpHMeHEHHEM
KpynHoro a6pasuBa u3 Kap6una Gopa;

4yHuCcTOBas yJbTpasBykoBas ob6paboTka ¢ o6paTHOH CTO-
pPOHBI (MeJKHM abpa3uBoM);

y/AbTpasByKoBass KaJu6poBKa IJsi yYMeHbIIEHHs KOHYC-
HOCTH.

IlpuMeHeHHe yJbTpa3ByKa BecbMa Lieneco0GpasHO IIpH
o6paboTKe ZeTaneil U3 cTeKaa, OCOOEHHO TIPH HM3roTOBJe-
HH{ TOUHBIX ONTHUECKHX JAeTajed, a Takie Npu (acoHHOH
o6paboTrke KBapua. B GonbIIMHCTBE CJyuaeB OH HO3BOJSET
yBEJIMUHTb INPOH3BOAHTENbHOCTb. Tak, INPH BbHIPe3aHuH
NPHU3M NPOLOJKHTEJIbHOCTb 06paboTKH cokpamaercss ¢ 6 u
B0 1 MuH, mpuueM 3HAuHTe/bHO YMeHbLiaeTcs Gpak.

3nauuTe bHBIA 3((deKT moJyuyaercs NpPH TNpPOLIMBKE B
ONTHYECKHX HeTajsiX OTBePCTHH CJOXKHOH KOH(UIypauuu:
3aTpaThl BPeMeHH CHHXKAIOTCSl B HeCKOJbKO HECSITKOB pas;
Ans JeTajell ¢ OTBepCTHAMH AxnamerpoM Ao 10 MM npowus-
BOIMTE/bHOCTb TPYZAA NMOBLIIaeTCs B 3 Pasa IO CPaBHEHHUIO
¢ OObIYHBIMH METOJaMH CBepJIeHHUS.

Ilnpoxo HCHOAB3YIOTCS aBTOMAaThl MJsi TPAaBUPOBaHUS
u3lleTu# M3 CTekJa W KBapua. [Ipy HaHeCceHHH pa3/IMYHBIX
ysopoB auamerpom ot 30 mo 100 MM Ha CTeK/SHHYIO KO-
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Cyay c MOMOILBIO TaKOro aBTOMAaTa NPOU3BOAUTENbHOCTH
MOKHO MOBBICHTb B HECKOJIbKO [AeCsiTKOB pas.

Ilpu M3roTOBJNEHUH KBAapUEBLIX pPe30HATOPOB MNOJDL3Y-
I0TCSl aJIMa3HbIMH Kpyramu Tojinuuoi ot 1 mo 1,5 mm. Ox-
HaKO 3TOT CIocOG paspe3KH KPHCTaJJIOB KBapua He IKOHO-
MHUEH, PacXOAyeTcsi MHOIO ajiMa3a M HepalHOHAaJIbHO HC-
noJib3yercsi KBapl. YJIbTPa3ByK 3HAUYUTEJNbHO YMEHbILHJ
OTX0Abl KBapuesoro coipbsi. C ero noMollbi0 MOXHO BhIpe-
3aTh M3 OJIHOTO H TOTO e KyCKa KBapua B 3 pasa GoJblie
[JIaCTHH, yeM npu oO6paboTKe a/IMas3HLIM JHCKOM.

[TonynpoBoaHUKOBbIE H3AEJAHS M3 repMaHuss H KPeMHHS
B GOJIbIIOM KOJIHYECTBE HCIMOJb3YIOTCS B Pa3/JHYHBIX OTpac-
AAX [POMbILIJIEHHOCTH. MexaHuueckasgs o6paboTka uX
OOBbIYHO NPOH3BOAMTICs 6e33yObIMH CTaJbHBIMH HHJIaMH HJIH
BosibpamoBoll npoBoJiokoih. Ho BcaeldcTBHe TBEpHOCTH H
KpaiiHeH XpynKocTH oOpabaTtbiBaeMblX MaTepHaJOB IPOH3-
BOAHTEJNbHOCTb NOPH 3THX crnocobax CpaBHHUTENbHO HH3Ka.
YabTpasByKk e, Hanpumep, NMpH BbIpe3aHHH KPYTJbIX 3a-
FrOTOBOK H3 NJAaCTHH repMaHusl B KpPeMHHSl MO3BOJISeT yse-
JIHYUTb TNPOU3BOAHTENbHOCTb B 6—8 pa3, MOBBICHTb TOY-
HOCTb, 3HAUUTEJbHO YMEHbIUIHTb OTXOAbl H CHH3UTb Opak.

Hns npousBoicTBa NMPOBOJOKH, OCOGEHHO TOHKOH, H3
IBETHBIX METAJJIOB LIHPOKO NMPHUMEHSIOT ajMa3Hble BOJOKH.
Hx u3rotoBnasiOT MeXxaHHYeCKHM M ApyruM MerozaMu. Ho
ONBIT MOKAa3biBaeT, YTO yJAbTpa3BykoBas oOpaboTka aama3s-
HBIX BOJIOK TaKiKe JaeT XOpOIlUHe pe3y/abTaTbl H B HacToOfl-
Hlee BpeMsi ycrmemHo npumensietcss kak B CCCP, Ttak u 3a
pybexom. ¥ Hee Gosiee BbICOKas NPOW3BOAUTENBHOCTb, a
BOJIOKH MOJIY4aloTcsl Jyullero KauecrBa. TaK, KOHHueCKOe
orBepctde ray6uuofi 1 mMm, auamerpom | MM o6pabaThl-
Baercsl B TeueHHe 30 MuH; abpa3uB — BOAHAfA CyCleH3HA
aJMa3HOro MoOpollKa, CTaJbHas Hrjia — WHCTPyMeHT. [las
H3roToBJIeHHs 25 BOJIOK AHameTrpoM 0,6 MM MeXaHHYECKUM
crnoco60M HYKHO, 4TOGBl B TeyeHHe 25 cCMeH OJHOBpPeMEHHO
paboranu 15 cTaHkKoB; INpH YyJAbTPasBykoBOH 00paboTke
TOro e KOJH4YeCTBa BOJIOK H B TOT XKe CPOK Tpebyercs
OJHH CTaHOK.

YabTpassykoBas 06paGoTKa BOJIOK — HpOLECC BBICOKO-
TOuHbIH. Jles0 B TOM, UTO BO3JAEHCTBYIOIUH HHCTPYMEHT —
urJa, Bpaiamnascs co ckopocroto 100—110 o6/mun. Ycu-
Jie TOHayH peryJaupyercs B 3aBHCHMOCTH OT JHaMeTpa:
NPOMO/IXKHTEJIbHOCTD H3rOTOBJICHHSl BOJIOKH JHaMeTpOM
0,3—1,2 MM cocraBasier 3—12 u. Bpems BoccraHoB/eHHS
H3HOLICHHBIX BOJIOK NPHMePHO B 3—4 pa3a MeHblle,
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YabTpa3ByK HCNOJAb3yeTCS H /sl Pa3pe3ku ajMa3os,
OO6blunyl0 cXeMy — pa3pe3daHHe HOXEBBIM HHCTPyMeH-
TOM — IPHCIIOCOGHTL HeNb3sl, TaK KaK BeJHK JHHeHHbIH
H3HOC HHCTpyMeHTa. I103TOMY MHCTPYMEHTOM CTaJ TOHKHI
BpalamoILMics CTanbHOH AMCK, a ajnMma3 NpUNasild K KOH-
IEeHTPATOPy C NMOMOHWIbIO TBEPAOro MPHMOL.

JucK H3HauiMBaeTcss NO NMepPUMETPy PaBHOMEpHO, Aa H
H3HOC HeBesWK; CJAelloBAaTeJbHO, UM MOXHO COBepliaTb He-
cxoJabKo pe3oB. Kpome Toro, aGpasuBHasi cMeCb HelpephIB-
HO nepeMelllHBaeTcs, CAelJOBaTeJbHO, abpa3uB B BaHHe He
ocenaer. OTo pas, 1a W YCJOBHUsS NOCTYIJEHHs cBexero ab-
pasuBa B 30HY 0o6paGoTKu yayumalorcs — 310 ABa. Cko-
POCTb BpalleHHsa NHcKa okoso 500—1000 o6/MuH, aMIJH-
TyAa kone6Ganuii 35—40 MkmM, ycuauwe nonauu 0,15—0,5 kr.
Anma3 wypuHO# 0K0JIO 4 MM H TOJNLIMHOA 3 MM pa3spe3a-
10T 3a 30—40 MuH.

Hrak, yabTpasBykoBo# crnoco6 o6paGoTku JeTaneil u3
aJMa30B yBeJMYHBAaeT NPOU3BOAUTENBHOCTh Gosee ueM B
5 pa3 no cpaBHEHHIO C TPaJHUHOHHBIMH.

Bo3bMeM perann u3 THTaHata Gapus, KepaMHKH H Qep-
PHTOB (3/M€KTPOTPOMBILIIEHHOCTb, paJHOTeXHHKa)... IIpH
BbIpYOKe, Hanpumep, meJeit mupuHoit 0,5 MM B KepaMmuuye-
CKHX BTYJKax [IJisl PTYTHBIX BBINIPSIMHTeNeH W IIPH H3ro-
TOBJIEHHH KaTylleK HHIYKTHBHOCTH Ha ¢apdopoBOH OCHO-
Be YJbTPa3BYK YBeJHUHBaeT IPOU3BOAMTEN]bHOCTH B 3—4
pa3a. Ocobenno yno6eH cmocod npu obpaboTKe CJOMXKHBIX
lleTaned, OT KOTOpPHIX TpebyeTcss BbICOKAsA TOYHOCTb U3 3THX
MmartepuaJsoB. Tak, mpu cBepJieHHH OTBepcTH B (eppute
anamerpom 0,38 MM Ha ray6uny jgo 2,3 MM o6pa6oTka
aautcst 30 ¢ — 6 MHH B 3aBHCHMOCTH OT THHa (¢eppura.
OTHOCHTeNbHBIA H3HOC HHCTpyMeHTa oxoJso 1Y%.

YabTpasByK HaxoAHT ceGe MecTo H 1pu obpaGoTke
TBEPTHIX H XPYOKHX MaTepHaNoB ¢pe3epoBaHHeM, WJIHPO<
BaHWeM, NPH Hape3aHWH pe3bOul W AP. B aTHX cayuyasx o6-
pabarbiBaeMas JeTanb HOJKHA [epeMellaTbcss OTHOCH-
TeJbHO YJbTPa3BYKOBOTO HHCTPYMEHTa, NPHYEM HampasJie-
HHe pe3aHHs HOPMaJbHO K NOBEPXHOCTH 06pabaThiBaeMOH
Jetanu (mpu OObIYHBIX HpoOLeCcax ABHXKEHHE HHCTPYMeHTa
HanpasJieHO NMapaJJesbHo 06pabaTsiBaeMoil JeTaln).

YabrpassykoBoe ¢pesepoBaHue H IIHPOBaHHE (CTeK-
Jla, KepaMHKH, NOJYNPOBOAHHKOBBIX MaTepHasoB HT.H.) —
BecbMa MepCIeKTHBHO, NOCKOJbKY T03BOJseT o6pabaThi-
BaTb AeTajd Gojbliux pasmepoB. ToyHocTh ¢(pe3epoBanHHs
B OCHOBHOM OIlpefiesisieTcsi TOUHOCTbIO cTanka. Cxema ne-
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pemMeueHHsl AeTaJid NPH YJIbTPA3BYKOBOM MIAKUGOBAaHHH Ta-
Kast Xe, Kak M npu o6eluHOM. TouHOocTh 3Ke 0O6paboTKH
3HauuTeJbHO Bhille. Hanpumep, uucrora miandoBaHHON IMO-
BEPXHOCTH repMaHHeBbIX IJIACTHHOK AOCTHUraet 9-ro KJjacca.

YabTpa3ByKoM MOXKHO Hape3aTb BHYTDEHHHE H HapyX-
Hble pe3bObl. DTO MOYTH €AMHCTBEHHBIH CIOCOO, MO3BOJISIIO-
LIH# OPOM3BOAHTL TAaKYI0 ONEPALMI0O B TBEPABIX JH3JEK-
Tpukax. Ilpu HasepaHHHM HapyKHOH pe3bObl HHCTPYMEHT
npeacras/asgeT co0of ceKTop ra#ku, a BHYTPeHHell HMecT
BHJ OOBIYHOrO MeTYHKa. TOYHOCTb 3aBHCHT OT AMIJIHMTYIbI
Ko/jeOaHuil BeNHUMEbl abpasuBHbIX 3epeH. Uem. MeHblIe
aMniauTyna xoneGaHuit u abpa3uBHBle 3epHa, TeM GoJee
TOYHOH moJayuaercsi pe3b6a. I[IpousBomuTeNBHOCTD MAJS
pasHbIX MaTepHaJOB HEOLHHAKOBA: yeM TBepiKe MaTepHal,
TeM 6oJbliee HeOGXOAUMO BpeMs.

¥1bTpa3ByK ycmeulHo NpHMeHsieTcsi B 06paboTke Mme-
TannoB AasneHueM. Hamoxennoie Ha miaactuuecku nedop-
MHDYEMBIH MeTaJJ, ylAbTPa3BYKOBbie KoJeOaHHS YBEJHUH-
BAaT ero AeopMUPYeMOCTb, CHUKAIOT CONPOTHB/EHUE [e-
¢epomupoBanuio. IloaroMy npumeHneHue yJbTpasBykKa mpu
mpeccoBaHWH 6e3yCMOBHO liesecoo6pasHo.

HccnenoBanu mpouecc npsMoro U o6paTHoro npeccosa-
H#Sl MeTaJJIOB U chJaBoB (Kak B OOBIYHBIX YCJHOBUAX, Tak
H C HaJloXXeHHWeM YJAbTPa3BYKOBHIX KoJsiebaHuil) Ha oOpas-
Hax M3 CBHHIA, aJIOMHHHS MapkKu Al, creuuaJbHOro asio-
MHHHEBOTO CIJaBa, Mequd Mapku M3, apMKo-kene3a, cra-
au 20, CAIl-1 u marnueBoro crmsiaa MA2. OGpasust —
UUAHHADPH JuameTpoM 5—12 MM u BeicoTofi 6—16 MM. Bbi-
JIW M3yueHbl pas/iHYHbIE BAPUAHTHI [PECCOBaHHs: OUar Ie-
¢opManuu PacHoNOXKeH B NYYHOCTH CMelleHHs, a KouaeOa-
HUSA TMOABOIATCA K MaTpHUE HJIM K NYAHCOHY HJIH K MaT-
pHlle H IOyaHCOHY OJXHOBpeMeHHO; oyar Aedopmanuu pac-
NOJIOXKeH B NYYHOCTH HamMpsKeHHH CTOAYed YJABTPas3BYKO-
BOM BOJIHBI, IpHYeM KojieGaHUs NOABOAATCA K MaTpule
HT. I

Heo6xonuMo 6blIO BBISICHHTH, 3aBHCHT JH YCHJHE
NpeccoBaHHsl OT HHTEHCHBHOCTH y/AbTpa3Byka? OmNBITH IO+
CTaBUJH NPH TPeX 3HAUEHHSAX HUHTEHCHBHOCTH (aMILIATY-
Ibt) KosmeGaHuit. IIpu nmpocroM o6paTHOM [peccoBaHUHU
CBHHILA ycHaue Bo3pacraeT ¢ 90 xr npu creneHd aedopma-
wuu 11% mo 900 kr npu crenexu gedopmauuu 70%, T. e.
B 10 pa3. Eciu To e camoe mpodesaTh C HaJOXKeHHEM
yJAbTPa3BYKOBHIX KoJeOaHHil, YCH/JIME PaBHO HYJI0 MOpH
J060#l crenexu AethopMaluH.
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Ananornysa KapTHHAa H OPH NOPSAMOM MpPECcCOBaHHH
CcBUHIAZ. 37ecb B TEPBOM CJyuae YCHJAHE BO3pacraer OT
90 kr (19%) mnsa 1100 kr (91%); npu HATOXKEHUH yab-
TPa3BYKOBBIX KoJsieOaHHil ycHIMe dedopMaluu MPH OGOk
creneHd AedopMauuy pasHO HYJIIO.

Ilpu mpeccoBanun aMIOMUHHS ycH/ade AedopMaluH Mak-
CHMaJIbHO CHUKAeTcsl, KOria YJbTPa3ByKOBble KosebaHus
HONBOISIT K MyaHCOHY M MaTpuie oRHOBpeMeHHO. Heckoub-
KO MeHbllle — INpU MOABOJE TOJbKO K NMyaHCOHY H elle
MeHblile — TOJAbKO K Martpuue. Korma yibTpasByk noja
Ha MaTpHly, aMIUIUTYAa KoJaeOaHuH B 30He Hedopmauuu
3Ha4yHTeJbHO MEHbIlE, yeM ecjqH ero Mmojanu Ha MyaHCOH.
Heno B TOM, yTO MaTpHUa NPUCOEAHHEHA HEMOCPEeACTBEHHO
K MAarHHTOCTPUKIMOHHOMY Ipeo6pa3oBaTenNio, a MyaHCOH —
yepe3 KOHIIEHTpPaTop ¢ KoadpduuueHTOM ycuieHusa 2. 3Ha-
9HT, NPH ONHOH W TOH K€ BBIXOMXHOH MOIIHOCTH YJbTPa3By-
KOBOTO reHeparopa aMIUIMTyJa Ko/JeGaHHA OyaHcOHAa B
2 pasa Gouablie, uem Matpuupl. Orciona u 3dpekT oT Ha-
JIOXeHUS YNbTPa3BYKOBBIX KoJieOaHUH MpH MOABeJEeHHU HX
K nyaHcOHY npuMepHo B 2 pasa Gosbute. Ilpu sameficrBo-
BaHHM e NyaHCOHa MU MaTpHUBl OLHOBpeMeHHO 3pdexT
paBeH cyMMe 3THX ABYX 3¢ ¢exToB.

Hanee BBIACHUIOCH, YTO CTEHEHb BIUSHAS YJAbTPa3BY-
Ka [pH NPecCOBaHHH MaJOMNaCTHYHBIX MaTepHa/OB 3aBH-
CHT B OCHOBHOM OT BeJHYHHBI NOABOAHUMON 3Hepruu, Uem
BbIlle ee 3HAaueHUe, TeM 3HAUUTeJbHeHd BO3HelCTBHE HA Ma-

Tepuadl.

OauH M3 HeNOCTaTKOB XOJIOJHOrO NPECCOBAHUA — pas-
JUyde MapaMeTPOB MaTepHasta B NPOAOJBLHOM H MOmepey-
HOM ceueHusix u3lenuit. HeoaHo3nauHocTh 3Ta — pesyiib-

TaT M3MeHEeHUs TeueHUs B NepudepHAHBIX U UEeHTPaJbHBIX
cnosix Merasna. OTciofa HeOTHOPOLHOCTb HampSiKEHHOro:
COCTOSIHMS, POCT OCTAaTOUHBIX HampsidKeHHH, NOHHKeHHe
nnacruynoctd. ClefoBaTesbHO, N0KaaU3alHsl HepaBHOMep-
HocTH ZedopMauuu INpPH TNpPeccoBaHUU — 3ajauya HOMep
oluH, ocoGeHHO mpu paGoTe ¢ MaJONJACTHUHBIMH MeTal-
JlaM¥ U CI1aBaMHu.

Pewmnnyu, 4To BO3AeHACTBHE YJbTPa3BYKOBLIX KOJeOaHHH
Ha MJacTHuecKH aedopMupyembiit Merasasa NpH peccoBa-
HUH H3MeHsieT XapaKTep ero TeueHus, cnocobeTsyer Gosee
paBHOMEpPHOMY pacnpefeneHuio JdedopmalnHiél H MHKDO-
TBEPAOCTH [0 INONEPEYHOMY CEUEHHIO [OTOBBIX H3Ieuil.
Yro6bl MpOBEpUTb JAOrafKy, IPOBeJH HCCIeNOBaHHA [0
npsiMoMy H OOpaTHOMY mpeccoBaHu. Pacnpenesenus nxe-
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dopmanuit onpereastin ¢ MOMOLIBLIO METOAa KOOPRRHATHBLIX
cetok. [To BeanumHe WX HCKaXKeHH# CYIHIH O XapakrTepe
TeyeHHS MeTaskia B OOLIYHBIX YCAOBHSX M C NPHIAOKEHHBIM
YAbTPa3BYKOM.

BrisicHus0Ch, uTO AePOPMaLHH B OGBIYHBIX YCJIOBHAX CO-
nytcTByeT 6ojiee HHTEHCHBHOE TeueHHe BHYTPEHHHX CJOEB.
To ecTb ROATBepAHAach THIOTE3a O TOM, YTO HEepaBHOMEP-
HOCTb Ae(OpManHu MpH NPeCCOBAHUH B OOBIUHBIX YC/IOBHAX
6osble, yem c yabrpasBykoM. OueBuaHo, mepudepniiHbte
CJIOH MeTaJsila NpH Yy4acTHH YJbTpPa3ByKa Monajgaior B 6o-
Jee GJaronpusATHbIE ycJoBHA. KOHTAKTHOE TpeHHe CHHXKa-
ercsl, 3¢ eKTHBHOCTb CMa3KH MOBbINIAETCH, KakK H TeMIle-
paTypa HapyXHHIX CJI0€B, — TaKHe YCNOBHS 0OJersamloT HX
TeyeHHe,

Hraxk, ynbrpassyk nopw npsiMoM H o6paTHOM MpeccoBa-
HHH cnocobcrByer 6osee  paBHOMEpHOMY pachpelefeHHIO
JledopManuu no nonepeuHoMy cegenuio obpasua. Ifpasna,
Yy H3leJanil, AOJNYUeHHBIX OGDaTHBIM TNPECCOBAHHEM C YJb-
TPa3BYKOM, cpellHee 3HaueHHe MHKDOTBEPHOCTH Kak y cTe-
HOK, TaK H y EHa HECKOJbKO MeHbllle, 4eM y H3AeNHit 06bIu-
Horo mpeccoBanud. [lpu yabTpasByke njacTngeckoe Teye-
HHe Mertasja Gonee uHteHcHBHO. M3-3a TemsoBoro KomeGa-
BaHH# aTOMOB CHHXKAIOTCA BHYTPEHHHE HANDAXKEHHR, Me-
TaJaa pasynpouyHsfieTcs, ero MHKDOTBEDAOCTb CHHXKaeTes.

Q6paloTKka MeTa/l10B JaBjleHHeM CONPQOBQXKAAETCA KOH-
TaKTHBIM TPEHHEM MeXAy MeTasJoM H HHcTpymMeHTOM. OHo
NPENATCTBYET CKOJLIKEHHIO MeTaJsia, YBeJHYHBAET YCHAHE
nedopMupoBaHus, cnoco6cTByeT 06pa30BaHUI0 3aAMPOB HA
NOBEPXHOCTH H3JeJuH, [OBHIIdeT HEOJHOPOJAHOCTh Hedap-
MalH¥ W OCTaTOuHble HanpsxkeHus. KoHTakTHOe TpeHue
ILns NORaBJAIOUlere yHcla omepanui 06paboTKy MeTauaaoB
(oco6eHHO MaJOOACTHUHBIX H TPYAHOJAeGQPMHpPYEMBIX)
nlaBieHneM — BpelHHR ¢akrrop. [Ipu npeccosannu ¢ He-
N0/1b30BaHHEM YJh1pPa3BYKOBHIX KoJeGaHdH YAeAbHBLA Ko-
oG (UUMEHT TpeHUs 3HAYHTeJbHO MeHblle, YeM QOLIYHG.
Tlpruem ueM GoJbllle aMIJIMTYHA YJAbTPAa3BYKQBHIX KoJe-
6aduii, TeM MeHblle KOAQGUUUEHT TPeHHUSL.

IHramnoBka H3 JHCTOQEROrO MeTa/la — OLHR H3 HauGo-
Jiee APOTPECCUBHBIX TEXHOJOTHYECKHX IIPOLECEOB, MaKCH-
MaJIbHO 3KGHOMHBI N0 BPEMEHH H COXDAaHEHHW MaTepH-
anoB. Onnake paspaboTaTh TeXHOJOFHUECKHH DOpolece.
IITAMIIOBKH Ha KOHKPETHYIO AeTalb, KaK IpaBHIQ, JOBOJb-
HO TpyRHO. IIpnxoAuTCS YuHTHBAaTh GOJBINOE KOMHYECTBO
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pasauuHblX  (HAKTOPOB TEXHOJOTHYECKOrO M KOHCTPYKTOD-
CKOro xapakrepa.

Uro ke Mellaer noJayyaTb AeTajud 3a MHHMMajlbHOE KO-
JIMYeCcTBO Nepexo/l0B W BJHseT Ha pabodee ycuane — pas-
pylleHue MeTaJla B MeCTe nepexola OOKOBOA CTeHKH B
IHO (TaK Ha’blBaeMoe OMacHoe ceueHHe), oOpa3oBaHHe
ropp Ha ¢yaHue HeTand, KOTOpble 3aTeM TPaHCHOPMHDY-
I0TCl B 3arJiakKeHHble CKJalAKH Ha CTeHKe IOTOBOrO H3le-
nua?

CyutectByeT paa cnoco6oB, cO3Ja0MHUX B TOH HAU HHOM
Mepe ONTHMaJbHbE YCJOBHS mNpoleccy mramnoBkd. [Ipu-
MeHeHHe MeTaJljla NMOHHXXEHHOM NPOYHOCTH, OTXKHI 3aroTo-
BOK, HarpeB HX (JaHueB, OXJaXKJeHHe NOHHOH YacTH Bbl-
TAruBaeMol JAeTand, NpuMeHeHHe 3(P(PeKTHBHBIX TEXHOJIO-
rAYeCKHX CMa30K, YCTPOMCTBO B INTaMIaX BLITSXKHBIX pe-
Gep, NpHMeHeHHe 3JaCTHYHbLIX Marpul, QpPUKUHOHHAA H
BuDpalMOHHAs IITaMIOBKa U ApP. — BOT 3TH cnocobul. Hac
HHTEpPeCcyIOT BO3MOXKHOCTH  BHODAUMOHHOM UITAMIOBKH,
KOrfia HHCTPYMEHT cOBepllaeT KoJeGaHHS C YJAbTPa3BYKO-
BOM 4aCTOTOH.

Hexoropoe Bpemsa nasax B CIIIA sanarentoBann ycra-
HOBKY IJisl JIACTOBOA W 0GbeMHON WITaMnoBKH. B Hell Hapsa-
Ay CO CTaTHYeCKMM YyCHJIHeM paboTaloT YJbTPa3BYKOBhIE
Konebanua. Takoe «coTpyAHHuecTBO» noO3BOAgeT (dopMo-
BaTb XpynKue, TpyAHoAehopMHDYyeMble MeTal/bl H CHHXKA-
eT BeJHuUMHYy NoTpebHOro ycujHsa. Y/bTPasBYKOBble KoOJe-
DaHus YMEHbIIAIOT TPEHHe MeXJy HHCTDYMEHTOM H 3aro-
TOBKOH, Pe3KO YCKOpsiOT ABuKeHHe HHcTpyMeHTa. Couerta-
HUe 3THX IABYX (hakTopoB nossoasier ¢GopMOBaTb MaTepH-
ajpl npu Oojsee HU3KOM (B 2—3 pasa) yCHJIHMH LITAMIOB-
kd. OHO, 3TO ycHJMe, 3HAayuTeNabHee, Korfa KojebaHHA CO-
obwator Matpuue. Kpome TOro, yabTpasByk NO3BOJIHJ OT-
Ka3aTbCs OT MOAOrpeBa LITaMMa, a TaKXKe YCTPaHHTb HMeB-
wuiics paHee OpaK MO TpeLHHAM.

B BesopycckoM NOJNHTEXHHUYECKOM HHCTHTYTE HCCIeAO-
BAaJM IITAMIOBKY UHJIHHAPHYECKHX CTaKaHYHKOB AHaMeT-
pom no 14 mm us cranu 10KIIBT, crann 20 Ha ruapasnu-
yeckoH ucnpiTaTeabHoi Mamuhe tuna LIJMITy-10 ¢ mak:
cumanbibM ycuauem Ha cxkartue 30 Tc. JluctoBble Kpyrible
3arOTOBKH BBHITSArMBaJu 10 W nocie orkura. OLHOBpeMeH-
HO (uKcHpOBaJsu ycuane pedopmalud H XOI IMyaHCOHA.

Bbi10 ycTaHOBJAEHO, U4TO lesnecoo0pas3Ho NQAABATL YJih-
TPa3BYK HA BBITAXKHYIO MaTpULLY He B MOMEHT KaCaHHA 3aro-
TOBKM TY4HCOHOM, a TOrja, KOraa Mex<Ay 3aroToBKOR o
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MaTpuiell OyleT cO34aH HaleXKHBII aKyCTHUeCKHH KOH-
takT. Wan, uHbiMn caoBamu, Koria npollecC LITAMIOBKH
yXe Hayajaca (QAs CTajm ycwane B 3TOT MOMeHT 200—
600 kr u 100—250 xr — aas uBeTHBIX MeTtaanos). Cuuma-
JH KoJeGaHHs nocje TOro, Kak uepe3 pajguyc MaTpHILI
MPOXOANJ YTOJIUEHHLIA Kpal 3aroToBKH. DTo n36aBJsijo
OT MOBTOPHOrO NOBbIIIeHHs Yycuaus. Baaroxaps BuGpanun
HHCTPYMEHTA C YJbTPa3BYKOBOH 4acTOTOH CHHXXaeTcs YCH-
NHe WITaMIOBKH W yBeJqHUHBaeTCd KpHTHYeCKas CTeleHb
JedopMalun 3a Npoxold, oco6eHHO ecyu KojaebGaHHsa NOAAIOT
Ba Matpuuy. BoszeficTBue yabTpasByka Ha ycuaue Ledop-
Malp¥ HEeCKOJbKO Bbille NpH paboTe C OTOXKIKEHHBIM Me-
TaJl0M.

CoBpeMeHHOe MallMHOCTPOeHHe H NpubOpOCTpOeHHe
Npel’bsABASIOT BHICOKHe Tpe6oBaHHMS K KaueCTBY H3Je/HH,
NoJy4aeMblX BbIPyOKOIH-NpOOMBKON H3 JIMCTOBOrO MeTanJja.
Uro6bl M3rOTOBHTb H3MeJHs ¢ TOUHBIMH pa3MepaMH H Kaye-
CTBEHHbIM CP€30M, CYIUECTBYIOT 3auMcTHbie onmepanun. Kak
U3BECTHO, YHCTOTa Cpe3a W TOYHOCTb H3Jesuil B 60./blIOH
CTeNeHH 3aBHCST OT BeJHUHHBI 3a30pa MeXAY H3le/HeM H
PEXYUIUMH KpOMKaMH HHcTpyMeHTa. C yMeHblleHHeM .3a-
30pa YyJyuillaeTcss YHCTOTa Cpe3a, OAHAKO PacTyT YCHJHA,
HeOOXOANUMble AJIS1 BLINOJHEHHUS pasfeiMTeJbHBIX oOllepa-
nui.

YMerbwINTh ycuane AeOpPMHUDOBaHHS MOXKHO NpPH moO-
MOILM cllelHasJbHOrO ITamna Aas BeIpyGkH. IIpomonbuble
yJAbTPa3BYKOBLle KoJeOaHUus NOABOAATCH K MaTpHlle HJH
NYaHCOHY CO CKOLIEHHbIM TOPUOM sl NpoOWBKH OTBep-
cTHil.

Bcecroponnne uccnenoBaHns BHIPYOKH-POGHBKH ¢ Ha-
JIOXXEHHEM YJbTPa3BYKOBHIX KoseGaHuH mpoBefeHnl B DBe-
JIOPYCCKOM TNOJHTEXHHYECKOM HHCTHTYTe MNOL PYKOBOXACT-
BoM B. Cesepnenko. [lpoanannaupoBaHbl BO3MOXKHbBIE CXe-
Mbl H NpelJoxed cnoco0 pa3ieieHHs JHCTOBBIX MaTepu-
aJOB B NYYHOCTH HANUPSIKEHHHA NPONONLHON CTOSIYEH Yilb-
TPa3BYKOBOH BOJIHBL. YMeHbLIEHHE YCHJIHS B 3TOM Cayyae
o0bsCHsIeTCS HeficTBHeM B ouare AedbopManuyu 3Hakomepe-
MEHHBIX HanpfiXXeHHH OT Y/JbTPa3BYKOBHX KojeGanuii, Ha-
Npsi’KeHus OT NYaHCOHAa B MaTpPHLY NepelaloTcs yepe3 ya-
Kuil nosic nejopMupyemoro Meraadaa BOJAH3H  pexyuie
KPOMKH MaTpHIB. 3LeCb OHH H KOHLEHTPUPYIOTCSH, BCJend-
CTBHE 4ero yMeHbLIAeTCsl yCcuJHe Cpe3a W MOBLILIAeTCA Ka-
YeCcTBO ero NoBepXHOCTH. 30Ha MJIacTHYecKol Aedopmauuu
npu BbipyOKe-npoGHBKE C YJAbTPa3ByKGM yBeJdduHBaercsd,
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MOCKOJIbKY YMEHbIUaeTcss 30HA CKa/biBaHusa. Tak, Hanpumep,
npu TPoOHBKe OTBEPCTHH B CTaNu TOMIHHOK 1,5 MM mpo-
TSXEHHOCTh 30HBI CKaJbiBaHHs B 2,5 pa3a MeHblie, a 3a-
¢buKcHpoBaHHAsi YMCTOTA NMOBEPXHOCTH cpesa Ha 1,5 kiac-
ca Bbille.

Boipybxa-npo6uBka C HaJOXeHHEM YJbTPa3ByKOBBIX
KonebaHuii Haubosee 3pdeKTHBHA A/ MaTepHaJOB C 0OCO-
6biMH (U3HUYECKUMH W MeXaHHYeCKHMH CBOHCTBaMH, H3ro-
TOBUTb JE€Taju U3 KOTOPbIX OOBLIYHBIMEH Croco6aMH TPYRHO.
AT0 OTHOCHTCS, HANIPUMED, K CJAOHCTBIM MiaacTukaM. OHu —
OCHOBHOH MaTepHas IS H3TOTOBJIEHUS OTBETCTBEHHBIX Me-
Tajet (Tuma miaaT) paAHOTeXHHUEeCKOH, 3JEeKTPOHHOH H
npubopocTpoutebHOl npoMmbtiieHHoctd. Ilo ceoum Mmexa-
HHYECKHUM CBOMCTBAM OHH OTHOCAITCS K XPYINKHUM JIHCTOBBIM
nJiacrmMaccaM, o4eHb YYBCTBHTEJNbHBI K HalApe3aM H HMeEIT
HHU3KYIO YAapHYIO B3KOCTb.

Jlerann u3 JUCTOBBIX CJIOUCTBIX MJAACTHKOB B OOJIbIINH-
CTBe CjayuaeB NPeACTaB/AIOT cO00# MAaCTHHB Pas3aHYHOA
KOH(pHrypauuu c OTBEPCTHAMH KpYIJOro, KBaApaTHOTO H
cnoxHoro ceueHuil. ITonsaTHo, uto HauGosee uesnecoobpas-
HO M3roTaB/HMBaTh UX BHIPYOKOH-POGHBKOH.

HItamnbl, HHCTPYMEHTHl (NYaHCOH HJIM MaTpHma) KOTo-
PbIX COBEepLIAIOT KPYTHJ/bHbIE MJIH NPOAOJBHBIE KoJeGaHus
C YJbTPa3BYKOBOA 4acTOTOH INPpH HPOOHUBKE OTBEPCTH B
MIaCTHYECKHX MaccaX Ha OCHOBe pe30JbHbIX cMoJa (6su3-
KUX 10 CBOHM CBOHCTBaM K CJOHCTBIM MJAacTHKaMm), MO3BO-
JAOT A0OMTbCS Jiyylleil MO CPaBHEHHIO ¢ OOBIYHOH LITAM-
MNOBKOH 4HCTOTHI 06paboOTaHHBIX NMOBEPXHOCTEH, yMEHBUIHTH
dedopMaUHIi0O KPOMOK, 3HAUUTEJbHO CHH3HUTb YCHJHUE MpO-
OuBKH, NOJyyaTb AeTanau Ge3 mOZOrpeBa MarepHaJa.

C yBesuueHuem CKopocTH ZedopMHpoBaHHS 3PdeKT. OT
9HEPTrUH YJbTPa3BYKOBBIX KoJieOaHHH HECKOJbKO majaer,
npuyem OoJsiee 3HAyMTeNbHO NPH KosleBaHUAX C MeHbIIeH
amnaurynoit. Ilpu amnaurynax or 20 no 40 mMkm B nuana-
3oHe ckopocreit 30—60 MM/MHH ¢ AOCTaTO4HOH /s NpakK-
TUKU TOYHOCTBIO MOXKHO CHUHTATh rPaJMeHT CHHXKEeHHs, pPaB-
HeiM HYJIO, To ecTh addexkTUBHOCTD NMPUMEHEHHS SHEPruu
yAbTpPa3ByKa B 3TOM JHala30He CKOPOCTeH He 3aBHCHT OT
CKOPOCTH IlepelBHXKEHHs TpaBepchl MallMHBL. B npousson-
CTBEHHBIX YCJOBHSIX TEXHOJOT NOJIKEH He TOJbKO M3bICKaTh
BO3MOXHOCTH [POM3BOAUTH BLIPYOKY-TPOGHBKY Ha MeHee
moiiHoM obopynoBanuu. OH JQOJIKEH TbITaThCsl H MHOBBICUTb
NPOU3BOJAHUTE/IbHOCTD TpyAa. CiaeloBaTeNbHO, MOXKHO PeKo-
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MeHJOBAaTh HPHMEHATb MAaKCHMAaJbHYIO CKOPOCTb HCCJAENO-
BaHHOTO JHalasoHa.

C yBeanueHHeM aMIJHMTYOH KoseGaHHli HeoOXoaumoe
yeuane gnedhopMHpOBaHHS BLIpYOKH pe3KO CHHXKaercs.
Bapbupysi CKOpOCTb NepeaABHXKeHHS TPaBepChl MallHHBI .U
aMIJUTYyAbl KoJsebGaHuil (KosebaTeNbHYIO CKOPOCTb) HHCT-
PyMeHTa, MOXHO CHH3HTb CTaTHYeCKoe YCHJHe, CO3iaBae-
MOe MalWHOM, npakTHuecku Ao Hyas. Ilpasna, ecth orpa-
HHYEHHS] — KOJIHYECTBO AOMOJHHTENbHOH SHEPIHH, BBeleH-
HOH B 3aroTOBKY 3a MNOJHBIH HHKJA onepaund. OHa Moxer
ype3MepHO pasorpeTb obpasell No MOBEPXHOCTH pasjena H
noa Topuom nyaHcosa. Ilpun mocTosiHHON CKOPOCTH MaIIHHBI
a ekt OT BBeleHHsl YJAbTPa3BYyKa NPIMO NMPONOPHHOHAJEH
aMIVIHTYZ#e KoseGanuil HHcTpyMeHTa. Bce ckasanHoe cnpa-
B€JJHBO, €CJIH 3aroTOBKa NOMelleHa B 30He MaKCHMaJbHOH
aMIUIHTYABl CMEeLIeHuUs.

[Mpu nebopmanun xe B 30HE HaNpsIKEHUN YMEHbLIHTDb
ycuJiHe MOXKHO TOJIbKO NPH aKYyCTHYECKOM KOHTaKTe Mex-
1y 3aroTOBKOM M TOpPLAMH <«pPa30pBaHHOro» BOJHOBOAa. B
5TOM H 3aKJiouaeTcs HeydoOCTBO ONHCAaHHON CXeMbl NpH-
MeHeHHs1 YJIbTPa3ByKa AJsl pa3fesieHHs CJIOHCTHIX MaTepH-
anoB. Kpome Toro, B HHTepBaje HU3KHX ycuaui medopwma-
uun sacdukcupoBaHbl OoJibliiie NMOTePH B  KoJsebaTesbHOM
cucreMe. Ileso B TOM, uTO KOaebaTenbHAs CHCTEMa Pa3oMK-
BYyTa, a peaKTHBHasl COCTABJAAIONlAs CONPOTHBJEHHS 3HauH-
TenbHa. Takas koneGatenbHasi cucreMa 3¢ dekTuBHO pabo-
TaeT JNullb NpH OOJBIIHX YCHIHAX AedopMmauuu.

Yabrpa3Bykosole KosneGaHHS NO3BOJAIT HE TOJbKO
HCNOJb30BaTh AN BLIPYOKH-NIPOOUBKH MeHee MOIIHOe 000-
pyroBaHHe (HM3-32 CHHXKEHHS YCHIHA AedopMauuu), HO H
NOBBICHTb CTENEeHb COOTBETCTBHA JHaMeTpa [OJyuaeMoro
OTBepCTHsl AuaMerpy nyancosa. Ilpu satom 3a3op BausieT Ha
H3MeHEeHHe TOYHOCTH NPOGHTHIX OTBEPCTHH B OOjbluell cTe-
NeHH, YeM CKOpocTb Harpyxenusi. C ero yBeJHUYeHHEM TOU-
HOCTb NpPOGHTHIX OTBepcTHH yMeHbmaerc. Oco6GeHHO 3a-
MeTHa 3Ta 3aBHCHMOCTb B HHTepBaje Manbix (0—4%) oxn-
HOCTOPOHHHX OTHOCHTEJIbHBIX 3230DOB.

Kaxk u ToyHOCTb OTBepCTHH, KauecTBO MOBEPXHOCTH pas-
leseHHsl SIBJSETC OCHOBHOH XapakTepHcTukod. Mmenno
OHa onpeleiseT NepCNeKTUBHOCTb MeTOAA H3TOTOBJEHHS
JleTajiel, HaJeXHOCTb M JAOOGPOTHOCTb NOc/defHHX. AHanu-
SHpYsa NpodujorpaMmel MOBEPXHOCTH cpe3a NPOOUTHIX OT-
BePCTHH, MOXHO y6edHTbCsI B TOM, YTO MOBEPXHOCTb OTBEp-
CTHSl, NPOOHTOr0 B YJAbTPa3BYKOBOM IOJie, — CTYNeHuYaThiil
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HMJHHAD C MJIaBHBIMH NepPexoiaMd HJIH COBOKYIHOCTD
ABYX-TPEX KOHYCOB. B OObluHbIX e YCNOBHAX Ha NOBepx-
HOCTH pa3fena HabuiolaeTcs SIPKO BBIpa)KeHHAasi 30Ha
s83pbiea. OueBHAHO, uTO opMa NOBEPXHOCTH, MOJIYuEHHas
B yJbTPa3BYKOBOM InoJie, 0ojiee KaueCTBeHHa W HaleXHa
(MeHbLIe pacclOeHHH, OCTPHIX BBICTYNOB H T. A.).

[Mpumenenue ynbTpasByKOBHIX KoJeGaHHI B TeXHOJOCH-
YecKHX npoueccax o6paboTKH MeTa/jIOB LaBJieHHEM M03BO-
JisleT TOBBICUTh NPOH3BOAUTENbHOCTb OGOPYIOBAHHS, CHHU-
3UTb YCHJHS (M COOTBETCTBEHHO 3aTpaThl) 3HepPruu, o6pa-
6aTbiBaTb BbLICOKONPOUHbLIE MaTepHa/bl, NOBHICHTb Kauye-
CTBO, MOBEPXHOCTb H TOYHOCTb H3JeNHiH, HCNONB30BaTh 60-
jee Jierkoe W MeHee MoliHoe oGopymosatue W T. 4. Hau-
fosie mepcneKTHBEH YJAbTPa3BYK B HENPEPLIBHBIX TEXHOJO-
rHYECKHX IpolieccaX, TaKHX, KaK NPOKATKAa H BOJIOYEHHE.

[lpn KOHCTPYHPOBAaHHHM CTAaHOB MAJs TPOKATKH C HAJIO-
XKEHHbIMH YJbTPAa3BYKOBBIMH KOJeOAHHAMH INPHUXOLUTCA
pelwiaTh Takde NpoGJeMbl, KaK MOABOL aKyCTHYeCKOH 3Hep-
THH K BpamlaioUuMcsl BaJKaM, CO3ZaHHe Pe30HAHCHOH KO-
JnebaTeNbHONH CHCTeMbl C peXXHMOM paboThl B 3aJaHHBIX Ma-
pameTpax 4 T. A.

HMccnenoBanust BAMSIHMS  yJAbTpasByka Ha MPOKaTKY
ObLIM NMPOBeleHb! HAa MOJIOCAX H3 aJIOMHHMS, MeAU M CTa-
ay. [IpeaBapurenbHo o6pasibl OTKHUradl B BaKyyMme: aJio-
muHueBble — Opu Temnepatype 723 K, memunie — 923 K,
craabuble — 1223 K. IlpoxaTbiBanue mnoJjocel 6e3 cMa3Ku
Ha BajKax 8-ro Kjacca yuctoThl co cxopoctbio 0,033 wm/c.
[Tepen Hauasom mpolecca moJiocy W BaJiKH NMPOTHPaNH ale-
ToroM. [Tosocnl momarotcs B HeBUOpUpPYIOUIHE BaJKH, 4TO-
6bl 3aHKCHPOBATL 3aXBaT, 3aTeM OJHOBPEMEHHO BKJIOYa-
IOT HCTOYHHKH YJIbTPa3BYKOBBIX KoJeOauuil. HamnpsikeHue
Ha Bbixofe renepatopos 400 B, amnautyna xosaebaHuft
TOYKHM BaJjika B 30HE MaKCHMaJbHbIX Konedauuii — 0,0085
MM. 3a30p MeXAy Ba/JKaMH NOCTOSHHbIMA.

[Mpu npokaike C NPOJOJBHBIMH YJbTPa3BYKOBHIMH KO-
JeGaHHAMH BaJKOB YBE/NMUYUBAIOTCA YCHJHS OO0XaTH H
BLITAXKKH nosoc. OJHOBPEeMEHHO CHUXKAETCs YCH/Iue cpel-
Hero yAeJbHOro HaB/eHHS [0 CPaBHEHHIO C NPOKATKOH B
o6bluHbIX ycioBHAX. [ledopMmupyiolas Harpy3ka ocraercs
nocrosguno#l. [locne BbIKJIIOYeHHSI y/abTpa3sByKa OHa cpasy
e MOJHUMaeTCsd 40 MepsoHaya/dbHoro 3HayeHus. Ilpu Ho-
BOil molaye YyJbTPa3BYKOBBIX KoJsieGaHHll MpoLecc MOBTO-
paertcs.

Haubonbuee cuuKenue ycuauss noA AEHCTBHEM Y/ib-
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TpasByka OblJ0O OTMeueHO NMpH NPOKaTKe aJIOMHHHS, He-
CKOJIbKO MeHbllle — MEIH H €llle MeHblle — cTanu. Ecan
IJs allOMHHHs Tupu cTenenu Aedopmauun 20Y% cHuKeHne
ycuaus cocraBuao 76%, a8 MeOM M CTaJH NOPH TOH ke
crenenn Aedopmanuu oHo Obo 70 u 65% coorBercTBEHHO.

CHukeHnne ycuausa NedhopMHUpOBaHHs OOBsiCHseTcs HeH-
CTBHEM INepEMEHHBbIX KacaTeJbHBbIX HaNpPSXKeHHH H u3MeHe-
HHeM Ko3ddunueHTa KOHTaKTHOro tpenus. [Ipuuem neitct-
BHE 3THX (PAaKTOPOB CBS3aHO MPSIMOI 3aBHCHMOCTBIO.

Ilpu npoxaTke cTaju W MeAH B HCCIeNOBaHHOM JMana-
30He cTeneHedl Hedopmauud KO03(pGHLHEHT TPeHHs C poc-
TOoM o6GKaTus yBeiauuuBaercsd. na Menu stor mpouecc me-
Hee HHTeHCHUBeH. [l1a asnioMuHuS, KaK ¥ npH oObIUKON Npo-
KaTKe, 3Ta 3aBUCHMOCTb BblpaxaeTcs KPHBOH C MaKCUMY-
MOM. ¥YMeHbLIaeTcsi KO3p@HLUHEHT TPpeHHsT B 0OOMX cayua-
AX IJ1s1 aJIOMHHHS IPH MaKCHMaJIbHOM TPEHUH.

IMpu manwix crenensx nedopmauuu (10—15%) ycunue
HedOopMUpPOBaHUA 3aBUCHT OT COCTOSIHHSL Ko3dduuueHTa
KOHTaKTHoro TpeHus. OH yMeHbuiaercss (a Bcaed 3a HUM
A ycuiaue XepopMHUpPOBaHHS) NMOA AeHCTBHeM NPOAOJbHBIX
YJIbTPa3BYKOBbIX KoJeGaHHi BankoB. [lepeMeHHble TaHreH-
nHajbHble HalPSXKEeHHs B 3THX YCJHOBHAX B pacueT MOXKHO
He NPHHHMAaTb, TaK KaK KO3(Q(HUUEHT TPEeHHs CJAHLIKOM
man. [lpu moBbimlenuu creneHu JedOpMauuu, BCIEeLCTBHE
paspylueHHsl XPYNKOH MJIEHKH OKHCJIOB, Ha TOBEPXHOCTH
aJIOMHHHEBOH NOJOCH HauyuHaeTcsi cxBaThiBanue. OHO MH-
TeHCHUIUpPYeTC YJAbTPa3BYKOBBIMH KojebGanusimu. 3T0
yBeJHUHBaET H KO3 ULUHEHT TPEHHH, a Clel0BaTe/bHO, H
CHJIBI KOHTAKTHOro TpeHHs. B pesysbrarte npeasaputesbHoe
cMellleHHe YBeJUYHBAETCH, YTO YMeHbIUAaeT CKOPOCTb CHH-
JKeHusl Ko3(hdHUMeHTa TPeHHs NOA AeHCTBHeM YJIbTPa3By-
KOBbIX KojieGaHuii. M TyT-TO 3acTaBJAIOT BCIOMHUTL O ce-
6e nepeMeHHble KacaTelbHble HaNpsi)KeHUd, HX 3HAUEHHS
pacTyT ¢ yBenHueHHeM BeJHuMHBI o6xartuga. Ha Hexoropoi
¢Tal¥M¥ {Iponecca NPOKAaTKH COBMeCTHOe JelicTBHe 000OHX
¢axropoB naer HauboablHi 3PdekT. B namem cayuae 3to
COOTBeTCTBYeT CTelleHH JHedopmanuu nopsiaka 18—229%,
MaKCHMaJIbHOe CHMXKCHHE ycuaus npu Koropom 86%.

JlanbHefiee yBelnyeHHe CTeleHH NedOopMaluH Hejaer
5(peKT OT BO3JeACTBHs YJAbTPa3ByKa Ha KOHTaKTHOe Tpe-
HH€ HE3HaUYHTeJbHbBIM.

Ins Mennm xapakTep npouecca CHHXKEHHUS YCH/IHs fde-
¢opMHpOBaHUA NOA JeHCTBHEM MNPONONBHBIX YJbTPAa3BYKO-
BhIX KoseOaHHs BaJKOB aHnajoruyeH. ToOJbKO MaKCHMyM
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s eKTHBHOCTH JHAEHCTBHS YJAbTPa3BYKOBHIX KoJeGaHui
CMellleH B CTODOHY MeHbUIMX CcTeneHe#d ob6xartua (12—
15%). MakcuManbHOe CHHIKEHHe YCHJIHSl NedOpPMHPOBaHHA
cocraBuao 71%.

IlpoBenennsie wHccael0OBaHHSl NO3BOJISIIOT CHeslaTb BbI-
BOJ, UYTO CTelleHb CHHXKEHHs YCHJusA AedOPMHPOBAHUSA NOL,
IelcTBHEeM YJAbTPa3BYKOBBIX KoJebaHuii onpefeasercsa lei-
CTBHEM INepeMeHHBIX TaHreHHHaJbHHX HaNpsIKeHHH H H3-
MeHeHHeM Ko3¢p¢uuueHnTa TpeHud. B obmem ciyuae cre-
TIeHb CHHMIKEHHs YCHJHNsl TPOKaTKH B 3aBHCHMOCTH OT 00-
JKaTHsl BbIpaxKaeTcs KPHBOH C MakCHMYMOM, TOJOXeHHe
KOTOpOro ¢ YBeJHUeHHeM NPOYHOCTH MeTajja CMellaeTcs
B CTOPOHY MEHbIIHUX cTeneHed AedopMauuu.

Crnenyer 3aMeTHTb, YTO MPHU NpPOKaTKe C MPOROJbHBIMH
yAbTPa3BYKOBBIMH KOJeGaHHSAMH BaJIKOB YBeJHUEHHE aMi-
JIUTYABl NOBbIMIaeT 3(¢peKTHBHOCTb INPHMEHEHHS yJabTpa-
3ByKa, npuueM Haubojiee HHTEHCHBHO NpPH MaJblX CTeNeHsAX
Jedopmaiu. ITo 00BsCHIETCS CHHXKeHHeM KoadduuueHTta
KOHTAaKTHOro TPeHHs M JeHCTBHeM IepeMeHHBIX TaHTeHUH-
aJIbHBIX HampsKeHuH.

C yBenuueHueM ycuaus 06)KaTHsi XapaKTep CHHXKEHUS
IaBJieHHsl MeTajJa Ha BaJku B OoJbllefi Mepe HauWHaeT
OTIpeleNIATbCS NePEMEHHBIMH KacaTeJbHBIMH HalpPsXKeHHs-
MH, TaK Kak 3(@eKTHBHOCTb JAeHCTBHA YJAbTPa3BYKOBHIX
KoJeGaHWIl Ha KOHTaKTHOe TpeHue yOnBaer. Hamnpuwmep,
npu crenenu Aepopmanun 45% Ko3pGdHUHEHT TpeHUS MOX
IeficTBMEeM YJbTpPa3ByKa cHuXKaeTcs ot 24 mo 449% (B 3a-
BHCHMOCTH OT aMILUIMTYAbl KoseGaHuii), a mnupu obxaTuu
70% — ot 8 10 256%.

YMmenbuieHne apdexkTa BO3AeHCTBHA NPOJONbLHBIX YJIb-
TPa3BYKOBBHIX KoJeOaHH BaJIKOB Ha KOHTAaKTHOE TpeHHe
npu NpoKaTKe MelH CBSI3aHO C yBeJHYEHHeM IpelBapHTelb-
Horo cMemenus. ITocaennee, B cBolo ouepelb, 06YCIOBJIEHO
poctoM cunt TpeHus. CHJbl XKe TPeHHS PAacTyT H3-3a NOBBI-
LIeHHs YAeJbHOro JaBjieHuss U OoJiee MHTEHCHBHOIO CXBa-
THIBAHHUS.

CKOpOCTb NPOKATKH <«PETyJNHPYEeT» CKOPOCTb CKOJbXKe-
Hus (npAMas 3aBHCHMOCTb) H BpeMs NpeObBaHHA MEAH B
ouare nepopmaunu (obpaTHasi 3aBucumocTb). C yBemnye-
HHEM CKOPOCTH INIPH NPOKaTKe B OOBLIYHBIX YCJIOBHSIX YyCH-
aue DehOpPMHPOBaHHsi HECKOJNbKO cHHXKaercd. M ono yse-
JHUYMBAETCd B CJlyuyae NPOKATKH C MPOAOJbHBIMH YJbTpa-
3BYKOBBHIMH KOJleGaHWsiMH BasakoB. To ecTb 3G (heKTHBHOCTD
IelicTBAA YJAbTPa3BYKOBBIX KosaeGanuii ymenbmaercs. Tak,
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HanpuMmep, ecau npu ckopocru mpoxaTkd 0,033 M/c cHHxKe-
HHe YCHJHSI AebOpMHUPOBaHHA MNOA AEHCTBHEM YAbTPa3By-
Ka coctaBuio 38%, TO nNpH yBeJIMYEHHH CKOPOCTH [0
0,25 Mm/c ykasauHas BeJMYHHA yMeHbmujaach Ao 17%.

ITpu Manbix ycuausix 00xaTHA BJHSIHME CKOPOCTH MpO-
KaTKy Ha CTeleHb CHHXXEHHsl NaBJIeHUsl MeTajjia Ha BalKH
MeHee 3HAYHTE/IbHO MO CPABHEHHIO C MPOKaTKOW TMPH BBICO-
KuX cremeHax o6xatus. Tak, €ClH CKOPOCTb NPOKAaTKH H3-
mensierca ot 0,033 mo 0,25 M/fc, To cTeneHb CHHXKEHHS YCH-
ausi  pedopmupoBaHus nOpH  obxatum 10% — ot 92 no
71%, npr o6xartun 30% — c 85 n0 25% u npu oGxKaTHH
70% — ¢ 52 10 6%.

IMpu mauneix cremeHsx nedopmanuii, Kak yKasblBaJoCh
BblHIe, CHHXXEHHE CTATHYeCKOTrO YCHJIHS MPOKaTKu 00ycJ/0B-
JIeHO yMeHblleHHMeM KO3(h(dHUHeHTa KOHTAKTHOrO TPeHHS
NOA AeHCTBHEM INPOJAOJBHHIX YJAbTPAa3BYKOBBIX KosebaHuit
BankoB. C yBe/NHyeHUEM CKOPOCTH NPOKATKH CTeleHb CHH-
Kenusi KoshpHuueHRTa TPpeHUs NOoJ AeACTBHEM TIPOIOJbHBIX
Ko/e0aHHUil BaJKOB yMeHbliaercd. 3HAuuT, 3@dekT or BO3-
JeficTBHS YJbTpa3ByKa Ha ycujue AehOpPMHPOBAHUS CTAHO-
BUTCA MeHbllle, B HccienoBaHHOM auamas’oHe CKOpPOCTel
npoKaTKU H3MeHeHue 3G¢PeKTUBHOCTH JeHCTBUA YJbTpa-
3BYKOBbIX KOJe6aHufi Ha Ko3(pPHUHEHT KOHTAKTHOTO Tpe-
HHUs NPH MaJbx 06xaTuAX He3HaudteapHo. [Tostomy Tak
JKe MPHMepPHO HM3MeHUJach CTeleHb BO3JAeACTBHA YJAbTpa-
3BYKa Ha yCUJHE NPOKAaTKH.

HUccnepoBanusi BAHAHHA YJbTPa3BYKOBLIX KoJjebGaHui
NpPH NPOKAaTKe Ha CBOACTBA MOJYYEHHBIX MOJIOC HaleJeHbl
Ha TPH TOKa3aTejs: Npeles NPOYHOCTH H OTHOCHTEJbHOE
yAJMHHEHHe NDH PacTAXKeHHH H TAYOHHA JIYHKH 0O DpHK-
CeHy.

UonbiTanusa Ha pacTsiKeHHe OblIM NPOBEfeHBl HA HCMbI-
TaTeJbHON MallliHe ¢ MaKcuMaJabHbIM ycunneM 250 kr. 06-
pasusl DOAYyyusaH (QpesepoBaHHeM H3 T0J0C HIHPUHOM
22 MM, NpokaTaHHbIX 0e3 HaJOXKeHHUs U C HaJOKeHHUEM
y/AbTPa3BYKOBBIX KosneGaHHH cO crenmeHblo oOxaTusa 3, 11,
25, 40 u 60%. Matepnan obpasnos — men»r M3. Hcxon-
Hele o06pasusl  TouamuHON 0,5 MM ObliM NpeABapUTEILHO
OTOXKXEHbB B Bakyyme mpu Ttemmeparype 923 K. Eaumncr-
BeHHoe OTKJoHeHHe oT TpeGosanuit [OCTa — Hecobuaome-
HHe TOJMUIMHH 00pasuoB. DTO He CYLIECTBEHHO, NMOCKOJbKY
B 3aJayy HCCAEAOBAaHUS BXOAHAO CPaBHEHHE NMPOUHOCTHBIX
M NJaCTHYECKHX CBOHCTB MeTajja, NMOAYYEHHOrO0 pasJuy-
HBIMU COCO0aMH [POKATKH,
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Menb, npokaTanHasi C HaJOXeHHEM YJbTPa3BYKOBHIX:
KonebGanuii, MoKasaJa HECKOJbKO 0ojiee BLICOKHE npeien
APOYHOCTH NO CPaBHEHHIO C NPOYHOCTHIO NOcJAe OOLIYHON
npokatki. [lpuueM 3TO pa3/inuHe YBeJHUHBAETCS C POCTOM
cTenmeHH mpeABapuTeabHoro 06:xatud. OTHOCHTENbHOE YA-
JMHEHHe Yy ToJoc, NMPOKATaHbX C YJAbTPa3BYKOM, HEMHOro
Bbille NPH MaJbiXx 00XKaTHAX M NPAKTHUECKH He OTJHYaeT-
€Sl OT TaKOBOro NOCJe MNPOKATKH MOJOC B OOLIYHHIX YCJO-
BUAX npH crenensx Aedopmauuu soiue 30%.

Hrax, Meran, NpOKaTaHHBI C NOMOLUIbIO YJAbTPa3By«
Ka, NpH MaJHX cTemeHsX AedopMallH CTAHOBHTCA OoJee
nnactuunbiM. O6BsicHsieTcs 3To GoJiee PaBHOMEpHOH jJe-
¢dopmauneii ero H ymeHbllleHHeM OCTATOYHBLIX Hanps:KeHuH
H3-3a 3HAUHTEJILHOTO CHHXKeHHS Ko3dbpdunueHta TpeHus
noj AeACTBHEM NpoJo/bHBIX Kosjebanuii Bajkos. [lopnime-
HHeM DPOYHOCTH MeTalla NpPH BBICOKHX CTeneHaX Hedop-
MallHH CBSI3aHO, OYEBHIHO, C HEKOTOPHIM YNPOUYHEHHEM HOX
HeficTBMEeM TaHreHIHaJbHbIX IepeMEeHHBIX HaNpsKeHud,
06ycnoBJIeHHBIX KOJeOaHHAMH BaJKOB.

Meron TeXHOJOrHYeCKHX HCMNBITAHHA JUCTOBOTO MarTe-~
pHajia 1no DPHKCEHY — BHITAXKKAa ChepHuecKOH JYHKH B
o6pa3lie NMyaHCOHOM ¢ IIapOBHIM HaKOHeYHHKOM. Mepoh
TEXHOJNOrMYECKHX CBOHCTB MeTajja NMPH 3TOM CJAYXKHT IJy-
6HHAa B MHJJHMETPax JIYHKH, BHITAHYTOH AO NOSBJEHHSA
NepBbIX TPellHH, BHAUMBIX HEBOOPYXKEHHbIM [J1a30M.

HcnbiTanne oOpasuos npouspoinan Ha npubope IITJI
B cooTBeTcTBHU C BhimeykasauHeiM 'OCToM, npumensia my-
aHcoH ¢ AuameTpoM chepbl 3 MM. O6pa3susl GblIM H3rOTOB-
Jdenpl U3 Mean M3, amomunnsi A0 v craan 10. OGpa3susl
HayaabHO# TOMIMHON 0,5 MM GBIJIM DpoKaTaHh C HaJoKe-
HHeM YJbTPa3BYKOBHIX KoJie6aHHH M B OOBIUHLIX YCJAOBHSX
co crenensamu Aedpopmauun 10, 20, 30, 50 u 60%. ¥ noaoc,
NpOKaTaHHBIX C HaJlo)KeHHeM YJbTPasBYKOBHIX KoJseGaHwuil,
NpH MaJbix cTeneHsx Aedopmauuu riayOuHa JYHKH HOJY-
uypsach HeckKosnbko GoJbuie. IIpn BBICOKMX cTeneHsx Ae-
¢opmannn ray6uHa JAYHKM B 00OHX cjyuasx NoJydaercs
IPaKTHYeCKH OJHHaKOBOH.

ITpu nmpokaTke ¢ NPOLOJNBHBLIMH YJbTPAa3BYKOBRIMH KO-
JebaHysAMU BAJKOB 3aMETHO YJyyluaeTcsi YHCTOTa NOBepX-
HOCTH pedopmupyeMoil moJjoch. Belii npoBefleHH CpaBHH-
TeJbHble H3MepPEeHUsl YHCTOTHI NOBEPXHOCTH I0JIOC H3 MelH,
CTaJH H aJIOMHHHUS, NIPOKAaTaHHLIX 6e3 M C YJAbTPa3BYKOBLI-
MH KoJeGaHusiMu BaakoB. OGpasubi pasmepamu 0,5)<20)<
X100 MM npeABapHTeNbHO OBIIM OTOXKIXKEHB B BaKyyMe.
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ITpokaTKy nmpousBeju Ha BaJ/JkKaX 7-ro KJjacca 4YHCTOTBI CQ
ckopoctbio 0,033 M/c, crenenp medpopmauun — 24%. Ile-
pel NpPOKATKOH MOJIOChI M BaJKH 00e3KdpPHUBAIM aleTo-
HoM. Hanpsmxenuss Bbixoga reHepatopos — 320, 400 u
500 B, KOTOpHIM COOTBETCTBOBAJHM aMIJHTYAbl CMelUeHHH
IOoBepXHOCTH GOUKH BaJKOB B 30HE MaKCHMaJbHBLIX KOJe-
6auni 0,006, 0,0095 1 0,013 Mm.

IlepoxoBaToCTb NMOBEDPXHOCTH BaJKOB H INPOKAaTaHHLIX
f10J10C Onpelessiid Ha npodujaorpad-npopuaomMerpe 3aso-
na «Kanubp» momenu 201 (3amuch mpoduaorpamm — Ha
ocuuJorpadpuyeckoil Gymare) H No MOKa3aHNSIM CTPesod-
HOro npubopa, PerHCTPHpPYIOILEro OTKJIOHEHHE MHUKpOHe-
poBHOCTel OT ocpeAHeHHOH JHHHH mpoduns. Oxasanocs,
4YTO MOBEPXHOCTb MOJIOC, NOJYYEHHBIX MPOKATKOH C HaJo-
¥eHHeM NPOJOJNBHBIX YJAbTPa3BYKOBBIX KosebGaHuil, OGoJee
BBICOKOrO KJacca YUCTOTH N0 CPABHEHHIO C MPOKaTaHHBLIMHU
B OObIYHBIX YCJAOBHSIX. ¥ MOJIOC M3 CTajH H aJlOMHHUA pas-
HHLA Bblpa)KaeTcss OJHHM KjaccoM, a y NoJIOC U3 Meld —
OIHHUM KJaccoM ¥ AByMs paspsaaMu (T. e. 6ojee ueM HaA
1oJITOpa KJjaacca).

3akJloyeHue: NpoKaTka C YJAbTPa3BYKOM Ha (DHHHLIHBIX
omepauuax NPOH3BOACTBA JEHT H HOJIOC NMO3BOJsAET Oe3 cy-
IIeCTBEHHBIX 3aTPAaT 3HAUYHTEJbHO MOBBICHTb KJIAcC YHCTO-
Tbl IOBepXHOCTH. HanboJsiee nepcneKTHBHO, HA HAll B3rask,
NpUMEeHeHHe TAaKOro npouecca INPH MNPOH3BOACTBE TOHKUX
H 0c000 TOHKHX JIEHT H M0JIOC.

Bosouenne — onuH u3 HauGoJee pacHpoCTPaHEHHBIX
cnoco6oB 06paGoTku MeransoB JaBieHuemM. C ero momo-
LIbIO NOJYYalOT MPOBOJIOKY, NPYTKH, TPYObl KPYrJoH, KBaj-
paTHOH, NPSIMOYroNbHOA H IleCTHrpPaHHOH ¢GopMbI, (acoH-
Hbole npoduay u BooOIle H3AeNHsT NOCTOSHHOTO CEeYeHHUS
(maxe BecbMa MaJblX pPa3MepoOB INONEPEYHOrO CeyeHHs, C
Y3KHMH JONYCKaMud H TOBLILIEHHON MPOYHOCTbIO H TBEpHO-
ctbi0). [lpomecc BoJOueHHS HUMeeT CBOH cHenudHYecKHe
ocobenHoctH. OcHOBHOe OTJHYHE ero OT APYrHX MeTOJOB
00paboTKH MeTasasNOB AaBJeHHEM B TOM, UTO BeJIMYHMHA Jle-
¢opmMauuu 3a OIMH Nepexol OTPaHHYUBAETCS MaKCHMaJb-
HO AONYCTHMBIM HalpPsSIXKeHHeM pacTsXKeHUd, BO3HHKAIOLIle-
IO B IIONEpPeYyHOM CeYyeHHH IPOTArHBAaeMOro MeTasja Y Bbl-
xoma u3 ouara fpedpopmauud. Muave rosops, creneHb 006-
JKaTHS TP BOJIOYEHHH NPSIMO 3aBHCHT OT CIIOCOGHOCTH Me-
Tajana K ynpouHeHuio. Ho onpereautp onmrumanbuble yc-
JIOBHSI MPOTSATHBAHHS C TeM, YTOOHB YMEHBIIHTb YCHJHUS BO-
JIOUEHHS M YBEJIHUHTb CTeNeHb Jedopmauuu 3a npoxon,
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OueHb CJOXHO. SICHO OIHO: YHMCJIO MapLIPYTOB BOJIOUYEHHS
A OTXKHIOB CJeAyeT COKPaTHTb.

B Coserckom Cowo3e u 3a py6eKoM H3yualOT MeXaHH3M
BOJIOUEHHS NIPH HaJOXEHHH YNPYTHX 3BYKOBBIX M YJbTpa-
3BYKOBBHIX KosieGanuil. [leJo B TOM, uTO HeoOXOAMMO HalTh
NYyTH YMEHbIIMTb CHJBl KOHTAKTHOrO TPEHHs, CyLIEeCTBEH-
HO BJIHMSAIOMIME Ha CXEeMY HaNpPsSXKEHHOrO COCTOSIHHS, YCH-
Jiie BOJIOYEHHs, HEPAaBHOMEPHOCTb paclpelle/ieHus Tole-
peuyHoi IepopMalMH, YAeabHOe AaBjeHue ¥ T. I.

B ¢usuro-rexnnyeckom uHcruryre AH BCCP uccneno-
BaHO BOJIOUEHHEe NPOBOJIOKH, TPyO, npodujei ¥ Ap. C YJb-
TPa3BYKOBHIMH KOJIeGaHHSIMHM Das3JHYHOrO HampaBAEHHS K
ouary ZHedopmanuu. OnbiTol NPOBOAHIM KaK HAa MOJEpPHH-
3MPOBAHHBIX MCMBITATEAbHBIX MalIHHAX C MeXaHAYECKOH pe-
THCTpalMell YCHaAUS, TaK M Ha BOJOYH/IbHOM CTaHe npo-
MbILIJIEHHOTO THIIA.

HonbiTeiBaeMbll MaTepual — MelHash NpoBojoka Ml
CTaHNapTHOTO COCTaBa, a TaKXKe NMPOBOJOKA H3 cTaan ¥12A
H 60C2BA u np. Mennas npoBoJioKa NpelBapHTENbHO OT-
JKHUrajgacb W I/ yHajeHus OKHCIOB TpaBuaach B 10%
pactBope HyO, [JuameTp NpOBOJOKH IO BOJNOYEHHS —
1,57 MM, nocne Bosouenuss — 1,25 MM. YabTpasByKoBbie
KoneGaHHsl MOJABONMJIMCb B HANpaBJieHUH BOJIOYEHHS OT
9KCcNepHMEHTaNbHOTO KOHLeHTpaTopa. Bosoka 3ampeccoBbl-
BaJacb B BHIXOAHOH TOpel KoHuHeHTpatopa. IlporsiruBa-
eMasi NPOBOJIOKA Yepe3 OTBEPCTHE B KOHLEHTPATOpe MOCTY-
naja B BOJIOKY, IO BBIXOAe H3 KOTOpOM 3aKpemasjach B
3aXBaTe pa3pbiBHON MalUWHBL.

Ycunue BOJOYEHUS MeLHOH TPOBOJIOKH, OTOXKEHHOI
npH Ttemnepatype 923 K, npu npoTsaruBaHuH B OGBIYHBIX
YCJIOBHAX €O cTeNeHblo Aedopmaunu okoso 36,5% cocras-
70 npubausutenbno 40 Kr, a HampsxKeHHe BOJOYEHHS —
npuMepHo 25,6 xr/cm2. Ilpum o6paboTke TakoHl Ke NpOBO-
JIOKH C TOH JKe CTeleHblo HeOopMalHu C HaJOXKEHHEM YJb-
TPa3BYKOBHEIX KoseGauuit ¢ ammautynoit 0,012 mm ycuaune
BOJIOUGHHS] YMEHBIUIHJIOCh B 2 pasa, H HampsixKeHHe BoJIOYe-
HHs Oblio mpuMepHo 12,5 xr/cm2. D10, BepOsiTHO, MPOH30LI-
JI0O OTOMY, YTO YMEHbIUHJNCh CHJBl KOHTaKTHOTO TPEHHS B
ouare JedopMalMH: MaKcHMaJbHble 3HaKONepeMeHHble Ha-
NpsiXKeHHs, BOSHMKLIHE B MPOBOJIOKE NMOJA NefCTBHEM YJb-
TPa3BYKOBBIX KoJieGaHWil, TNOJYy4YeHHble pacyeTHO, paBHs-
Juch npumepHo 10 kr/mm2,

Ycunie BOJMOYEHHs TNPH TPOLOJBHBIX  YJAbTPasBYKOBBIX
KoneGaHHsAX BOJIOKH 3aBHCHT OT HHTEHCHBHOCTH KoJeOla-
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aufi. Tak, yBennueHne MOLUHOCTH Y/bTPa3ByKa, NOABelEH-
HOrO K BOJIOUAJNIbHOMY uHCTpyMeHTy, or 500 mo 1000 Br
Pe3KO CHHKaeT ero.

Kpome uccnemoBauniz ¢ npoao/bHBIMH YJbTPa3BYKOBHI-
MH KoJie6aHHAMH, ObLIH {IPOBEJEHbI ONBITH N0 BOJOYEHHIO
MeJHOH M HHUXPOMOBOH NDOBOJOXH B HalpasJ/eHHH, Mep-
NEeHAUKYJASPHOM HampaBJEHHIO PacnpoCTPaHEeHHA BOJH.
HHaue roBopsi, K BOJOKe NMOABOLHJIHCL MONEpeyeHbie KoJje-
Gauus. PaccMaTtpuBanu aBa cayuas: BOJIOKY 3alpecconbl-
BaJid B CPeJHIOI0 YacCTb CTa/JbHOIO KOHIEHTPaTopa B MecTe
MaKCUMaJbHbBIX HaNpsAXKeHUH CTOSUUX  YJAbTPa3BYKOBLIX
BOJIH; BOJIOKY 3alpeccOBbIBaJH BOJH3H TOpUA KOHLEHTpa-
TOpa, B 30He MaKCHMaJbHOrO CMelleHHs. B nepBom ciayuae
KosieGaHUs BAOJb MPOBOJOKH MOYTH He PaclipOCTPaHsIUCh,
aMIJHTY4a yJAbTPa3BYKOBLIX BOJIH B KOHLUEHTPaTOpe He 3a-
BHCeJa OT IJIHHBI H aKYCTHYeCKHUX CBOHACTB [POBOJIOKH H OT
BeJIHYMHBL YCHJUsA BoJsoyeHus. Bo BropomMm — yabTpasBy-
KOBble BOJIHBl PacnpoCTpaHsiioTCs, KoJjebaTeabHas cHCTeMa
BBIXOAUT H3 pe30HaHCa, aMIJIHTyAa 3HAIATeJbHO YMEHb-
maercd M BeJMYHHA ee 3aBHCHT OT YCHJHS BOJIOYEHH,
T. e. KojeGaHHs ype3MepHO 3atyxalor. Urobbl H36exartsb
3TOro, HeOOXOAUMO cO3ZaBaTbh CTOfAYHE YJIbTPa3BYKOBLIE
BOJIHBI M B TIPOBOJIOKE, AJIS 4ero Ha COOTBETCTBYIOLIMX pac-
CTOSIHHSIX OT BOJIOKH YKDelJSsIIH OTpaxKaTe/lud BOJH.

B o6Goux cayuasx ycujaue BOJIOYeHHs CHHKasocb. Kor-
Jla BOJIOKA pacrhoJiodkeHa B 30He MaKCHMaJ/IbHBIX Hampsxe-
HUH, /i HUXPDOMOBOH IIPOBOJIOKH INpPH cTeneHH Aedopma-
uuu npumepuno 15% ono cuuxamoce Ha 35—40%, a ans
meanod (crenedbp Jdedopmaunu 23%) — Ha 45—50%.
Ecau e BOJIOKY NOMECTHJ]HM B MecTO HanOO/BLIMX CMellle-
HHUH OpH TOH Ke AedopMalvd, OHO YMEHbIUHJIOCH AN HUX-
poMoBofi mpoBosioku nmpumepHo Ha 20%, a Ana MemHO#l —
Ha 20—259,.

Urak, pocToM HH1eHCHMBHOCTH YJbTpa3ByKa YCHJIHE BO-
JIOUEHHS] CHHKaeTcs Ha GOJIbLIYIO BeJHUYHHY, HO YBeJHYH-
BaloTCs HanpsixeHnus (mo aGconorHoil BenuuuHe). Creno-
BaTeJIbHO, 3HaYUTEJNbHO IOBLIMIAETCA U TeMIepaTtypa B Mec-
Te Hedopmanuu, 0co6eHHO KOrfla BOJOKa HaXoAHTCA B 30-
He HanpsikeHuil. Ilosaromy HeoGXoAuMO OX/naxiaaTb BOJIO-
KH U IPOBOJIOKY.

Ilpu GosbliMX 3HaYEeHUSIX aMIJIHTYIAbl KoJjeOaHuil 3na-
KOlepeMeHHble HaNpsKeHHs MOrYT CTaTh NMPUYHHOM MOsB-
JieHHs! KOHIEHTpaTopa B MecTe KpelleHus BoJoK. Ecau ux
KpenAT B 30He MaKCHMAaJIbHOrO CMeleHHs, HarpeB WX H
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NPOBOJIOKH OYeHb HEe3HAaUHTEJIeH. YCHJHEe BOJIOUEHHS NPH
TeX JXe MapaMeTpax H3MeHsSeTCs HECKOJbKO MeHbIle, ueM
B Clyyae, KOrIa BOJIOKa NOMeEIIeHa B NYYHOCTH HamnpsiKe-
HHI CTOsiuell YJbTPa3BYKOBOH BOJIHHL. [eno B TOM, uto B
NepBOM CJyuae YCHJHe CHHXaeTcs B OCHOBHOM H3-3a
YMEHbUICHHSL CHJI KOHTAaKTHOTO TPEHHsl, a BO BTOPOM — B
CBSI3W C BO3AEHCTBHEM 3HAKONEPEMEHHBIX HaNpPSXKEHHI Ha
CTaTHUYeCKHe HalpsKeHHud.

To, uro KoneGaHHsT yNbTPa3BYKOBOH 4acTOTHl yMeHblIa-
10T, TAroBOEe YCHJ/HE NPH BOJIOUEHHH CO34aeT NpeANoChlI-
KH TOBHICHTbL CTeNeHb AeOpMalMu 3a NMPOXOL, COKPAaTHTh
YHCJO NPOXONOB M BCIIOMOraTeJbHbIX omnepauufi. Pesyib-
TaThl dKCIEPHMEHTOB INOKa3a/H, YTO KO3(p(HUUHEeHT 3amaca
NPOYHOCTH KaK IOPH BOJIOYEHHH B OOBIUHBIX YCJOBHSIX, TaK
H C HaJloXKeHHeM YJbTPa3BYKOBBIX KoJeGaHHH NpPHMEPHO
OIHHAKOB. JTO 00bACHAETCS TeM, UTO Hapsldy ¢ NmajieHHeM
HanpsiKeHus BOJIOYEHHS CHHXKaeTcsl NPOYHOCTb MeTaJljia.
ITo Bhixonme u3 ouara medopmauuu NOA JdeficTBHEM 3HaKO-
nepeMeHHBIX HaNpAXeHUH H NpH 6GOJbIIMX aMIJIHTYHAx
YAbTPa3BYKOBHIX KoJieOaHHA NPOTSArMBaeMbIH MeTasa MoO-
xKeT pasopsatbes. [losToMy uTOGHEI NMOBBLICHTH €r0 TEXHOJIO-
ruayeckyio fedopMupyemocTb, HeOGXOAHMO CO31aTb 3aMK-
HYTYIO aKycTHuecKylo cHucteMmy. Ilpu nponosbHbX Koneba-
HHAX ee MOXHO OpPraHU30BaTb C HOMOMIbIO CHENHaJbHbIX
6/710KOB, HX YCTaHaBJHBAIOT HAa COOTBETCTBYIONIHX paccro-
AHHAX OT BOJIOKH.

JononHuTtenbHble YCTPOHCTBA NOMOraloT MOBBICHTL KO-
apunrenT 3anaca NPOYHOCTH NPH BOJIOYEHHH C HaJMOXKe-
HHEM TPOJOJIbHBIX YJbTPa3BYKOBHIX KoJeOaHHH mpuMepHO
B 1,3—1,4 pasa, uto, B CBOIO Ouepelb, CO3LaeT MpPeaNOChi-
KH K YBEeJHYEHHIO YCHJIUS NPH NMPOXOAe. 3HAUHT COKPaTAT-
€ MapuIpyT BOJIOUYEHHS, KOJHUYECTBO BCIOMOTaTeJbHLIX
onepauufi mo tTepMoo6paboTKe M NOCAEAYIOIEH OYHCTKE
NOBEPXHOCTH H3IeNHs.

OcHoBHble NOKa3aTeJH KauecTBa U3JeJHH BOJOUEHHS —
YHCTOTA MOBEPXHOCTH W HNPOYHOCTHHE cBoiictBa. OHH 3aBH-
CAT He TOJIbKO OT NPHPOXAbI MeTajana, HO M OT YCJOBHH, B
KaKuX NpoTeKaeT npouecc AeopmauuH.

B ¢usuko-texunueckom uucrurytre AH BCCP nsywann
BJHSIHHE YJbTPAa3BYKOBHIX KoJe6aHMii Ha NPOYHOCTHHIE H
nJacTHUecKHe CBOMCTBA NPOTAHYTOR MeJHOH NPOBOJIOKH,
Me[HHX TPYG, NPOBOJOKH M3 TPYAHOAEPOPMHPYEMBIX Me-
TannoB U cmiapos. [IpoBoauay cpaBHUTE/IbHbIE HCNbITAHHSA
Ha pacTAKeHHe HX NOoc/e BOJOYEeHHS B OOBIYHBIX YCJIOBHAX
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M ¢ HaJOXeHUeM YJbTPa3BYKOBbIX KoJebGanuit. Tak, Ansa
MeIHOH INIPOBOJIOKH, NPOTSAHYTOH 6e3 BO3MeHCTBUS YJbTpa-
3BYKOBBIX KoJieGaHuil co cremnenbio nAedopmauuu 36,5%,
npefes NPOYHOCTH paBHAJICA nmpuMmepHo 40—41 xr/cm?, a c
Ha/JIOXXKeHHeM YJ/bTPa3ByKa H INPH TOM XKe OGKaTHH —
npuGausutesbio 34—35 kr/mMM?  (pasHMLa INpHMEpPHO
15%).

Ho moMumo yMeHbllleHHs Npedesa TNPOYHOCTH IIPOBOJIO-
KU TpH BOJIOYEHHH ee B YJIbTPa3BYKOBOM MoJie, HaGaOxaeT+
¢ HekoTopoe yaauHeHHe. OTHOCHTe/bHOE YAJNHHEHHE Mex-
HOH IPOBOJIOKH, MPOTAHYTOH Oe3 YJbTpPasByKa CO CTENEHbIO
o6xarust 36,5%, — 3—3,5%, a ¢ yabTpassykoMm — 5—
5,5%, T. €. MIACTUYHOCTD yBeJHuHIach Ha 35%.

[TpoBeneHsl u HCCIENOBAHHS UYHCTOTHL MOBEPXHOCTH
NPOBOJIOKH H3 TPyAHOAeOpPMHUPYEMBIX MaTepHajoB MHOC]IE
OpOTATUBAHUSL B OOBIYHBIX YCJNOBHSX M MPHU HAJOMKEHUH
yAbTpPa3ByKa. YCTaHOBJEHO, YTO NPOBOJIOKA, OPOTAHYTAs -C
yAbTPa3ByKOM, HMeeT 0oJjiee BBICOKHA KJacC YHCTOTHI HO-
BepXHOCTU. Tak, BhICOTa rpe6GelIKOB HAa MOBEPXHOCTH MOC/e
BOJIOYeHHUSI B OOBIUHBIX YCJOBUAX Obla B cpeiHeM 3—
4 MxM, a Bo Bropom cayyae — 1,0—1,5 mkMm. 3Hauut, B
pesynbraTe AeHCTBUS Y/IbTPa3BYyKOBBIX KosJeGaHH# HA mpo-
BOJIOKY B I[Ipolecce BOJIOYEHHSI YHUCTOTA NOBEPXHOCTH MO-
BbILIaeTCA NMPHUMEPHO Ha ABa KJjacca.

Hrak, K HacrosuleMy BpeMeHH PacKpbIT (H3UYECKHH
MEXaHHU3M BO3AeHCTBUA YJAbTPA3BYKOBLIX KoJjieOaHHH Ha
fipollecchl, NPOUCXOASIIINE B CaMblX Pa3sHOOOpPasHbIX Mare-
puanax BO BpeMd HX o0paborku. IlepBole yCTaHOBKH, HC-
NO/b3YyIOLIHe YJAbTPA3ByK B IPECCOBAHUH, JHCTOBOH LITAM-
[I0OBKe, BOJIOUEHHH, BBHIpyOKe-NpOOHBKe H T. A. yOeXXAaIoT
Hac B ero nepcrnektuBHocTd. [loBblaerTcs MIacTHYHOCTB
MeTa/JM0B H CNaaBoB, GoJjiee NMPUEMJIEMO pacHpelesioTCs
HedbopMalny, CHUKAIOTCA YcHaus HedopmupoBaHusd.. Bcee
3TO B UTOre NOBBIIIAEeT KaueCTBO TOTOBLIX H3JAeJHI.

Maiika, csapka

AnomuHull 1 CIIaBBI HAa €ro OCHOBE — 3TO H NPOBOAS-
IHe MaTepHasjbl B 3MEKTPO- H paluOTEXHHKe, 5TO KOHCT-
pykuHoHnsle Matepuanbl. CoelHHATh aJlIOMHHHEBbie JIeTa-
JH MeXAy cO60i MaAH ¢ AeTalsMH H3 APYTHX MaTepHaJoB
c0KHO. [leno B TOM, YTO Ha HApYXKHON MOBEPXHOCTH 3a-
FOTOBOK M3 aJIOMHHHA 00pa3yeTcs OKHCHLIH CJ0f BbICOKOM
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TBEPHAOCTH M HHU3KOH 3JeKTPONPOBOMHOCTH, TOJIIMHA —
okono 0,001 mkm. OKucHas MJeHKa MellaeT MONacTh MpH-
MO0 HAa NOBEPXHOCTb MeTasjja, MOITOMY COEIHHATH aJIio-
MHUHUI OObIYHOH Maftkoft OueHb TPYIHO.

YaanaTe n/eHKY CTa/JbHOM IIETKOH HeMOCPeACTBeHHO
MO4 CJOeM pacCIJIaB/eHHOrO NPHNOS TaKkKe Manodddpex-
TUBHO, TaK KaK Ha KaueCTBe MalKu OTpaXKaloTCsl lapamu-
HBI, la U MJIeHKa YAaJaseTcd TOJbKO B OTAENbHBIX MecTax.
ATOT MeTOX TPYAOEMOK, a COelHHeHHe HENPOYHO U3-3a TO-
ro, 4To B LIBe, B T€X TOYKaX IIOBEPXHOCTH, re NPUIOH coe-
JHHAJNCS C OCHOBHBIM METAJ/IJIOM, €CTh MOPBHI.

B o6meM, yueHble YCTaHOBHJIH, YTO TPYAHOCTb MaHKH
aJIIOMHHHA M ero CNJ1aBoB — B OCHOBHOM B TPYLHOCTH yaAa-
JIeHHSI OKHCHOH NJIEHKH. YJbTPa3BYKOBBIe e KOJeGaHHA
cxenanan mnpouecc Oe3ykopu3HeHHbiM. Bosee Toro, ormana
HeoOXoxuMocTh B ¢uiocax. BosHUKIIAs B XKHAKOM MpHIOe
NOX J[eHCTBUEM YJbTPa3BYKOBBIX KoJieGaHHE KaBHTALHA
paspyuiaer OKHCHYIO NJeHKY, pacijiaBJeHHbIH Npumnoit 06-
CJAY)KMBAeT HEOKHCJEeHHBbIe aJIOMHHHEBble NOBEPXHOCTH.

HauGosee ynorpeGure/ibHble NMPHIOH NPH NalKe aJio-
MHHHS M aJIOMUHHEBBIX CIJIaBOB — YHCTOE 0JI0BO, CILIaB
osoBa u uuaka (909% ososa u 10% wuuHKa), OJNOBAHHO-
KagMmueBbll npunoit. OHH He3HAYHTEJNbHO KOPPOLHPYIOT
OCHOBHOH MeTaJss U 06ecleyuBaloT BLICOKOE KayecTBO COe-
puHenus. CnjaB 0OBO—CBUHEN HeNpHrOAeH, CBHHel 06-
pasyer GoJibliMe KPHCTAJJbI B MecTe cOelHHeHHUs, U Hpou-
HOCTb UX OYeHb HHU3KAas: U3-32 BBHICOKOH XPYIKOCTH IasiHOTO
cJiosl.

MexaHusm yJabTpasByKoBoH maiiku takoB. HakoHeuHHK
y/AbTPA3BYKOBOro MasiJbHHKA HarpeBaeTcsi OOBIYHBIM Tel-
JIOBBIM 3JIeMEHTOM M pacmaaBasier npumoit. OH pacrekaer-
ca mo noBepxHocTH: IloAkmroyaercs HCTOYHHK YJbTpPasBy-
KOBBIX KOJieOaHHH, HaKOHEUHHK IMasJbHHKA HayuHaeT BHO-
pupoOBaTh, KosebaHUsS IepelaloTcss B pacH/aB/eHHBIH NpH-
noii. Tam BO3HMKaeT KaBuTalUsi M MOILHBIE THApaBJIHYe-
cKue ynapbl (IpH 3aXJONBIBAHHH KaBHTAUHOHHBIX MY3bIPb-
KOB) paspylIaiOT OKHCHYI IJeHKYy. PacniasieHHoMY TpH-
MO0 OTKpBIBaercsl MOCTYN K YHUCTOH NOBEDPXHOCTH OCHOBHO-
ro MeraJjnia, YTo M rapaHTHpyeT KayeCTBO COeLHHEHHS.

Ho 310 He Bce. AmoMuuuil He cnocobeH NPOTHBOCTOATH
KaBUTALMOHHON 3DpO3UH, NOBEPXHOCTb €ro CTAHOBUTCA Ile-
poxoBaToil, 3T0 YKpemseT CHOel/eHHe MEXAY HHM H NpH-
noeM 6aaronaps auddysun Npumos B aNOMUHHH. Paspys
LIeHHasl KaBHUTALMOHHOH 5po3ved OKHUCHAas IJIEHKA BCIJble
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BaeT Ha TOBEPXHOCTb NPHNOA H He BJHAET Ha KauecTBo
npouecca. OnopsinHbie OPHIION — HaKnOboJiee aKTHBHbIE WHH-
HHATOPbl KaBHTalWH, TaK KaK BOJHOBOE COMPOTHBJIEHHE
pacmiiaBieHHoro osioBa Gojiee seM B 10 pa3 mpeBOCXOAHT
BOJIHOBOE CONIPOTHBJIEHHe IDYruX KHAKocrteid. HHTeHCHB-
HOCTb YJbTPa3BYKOBBLIX KosieOaHHH B 0JIOBE 3HAUHTEJbHO
Bbillie, YeM B APYruX XKHUAKOCTAX NPH NMPOYHX OAMHAKOBHIX
YCJIOBHSIX.

[IpouHocTb cOelMHEHHs MNpH YyJIbTPa3BYKOBOH mNaike
aJIOMHHHS H €ero CnJaBOB MOXKeET JOCTHTaTh BEJHUYHHBI NO-
panka 4 xr/mm2

TexHoJiorHyeckHil npolecc yJAbTpPas3BYKOBOH NalKH Je-
Tajeli U3 aJIOMHHHSI M aJIOMHHHEBBHIX CIIJIaBOB BKJIOYaeT
TPH ONepauyu: MOArOTOBKY AeTaJsiell K JYXEHHIO, JYyXeHHe,
nafiky. [ToaroroBka nerasefi — 3TO B OCHOBHOM TIIaTeJb-
Has OYHCTKA OT 3arps3Henruil. Ha BropoM »3Tame Ha no-
BEPXHOCTb HaHOCHTCSl CJIOH OJIOBSIHHOrO TIPHMOSL JABYMf
cnoco6aMu: OKYHaHHEM JeTalH B pacH/aBJeHHBIH NMPHNOH,
B KOTOpDOM Yyxke BO30yXIAeHbl yJAbTPa3BYKOBLle KoJieGaHHs
TaKOH HHTEHCHBHOCTH, YTOOH OblJla KaBHTamHusA; C IOMO-
mbl0 YALTPa3BYKOBOro nasuibHHKa. [lepBulil cnoco6 Gonee
NPOHU3BONHTENEH, 1a H KaueCTBO JYXeHHs Buiue. Bo BTro-
POM BapHaHTe KayecTBO H MPOU3BOINHUTEJIbHOCTb HHXKe H 3a-
BHCSIT, KDOME TOTO, OT KBaJH(HKaUHHA JyIHJbIIHKA.

Jlas yabTpasByKOBOH maiiku BbIIyCKaeTcsi Psfl yJbTpa-
3BYKOBBIX NasibHHKOB H BauH. [lasabuuk Y3I1-1 npennas-
HaueH I MaHKHU U JyXKeHUs H3Aeduil U3 anloMuHuasd, dep-
PHTOB M KepaMHKH NPUNOSIMH C TeMIepaTypaMH NJasje-
Hua po 1073 K, a nasapnuk Y3¥I1-2 u Banna YI1-49 —
H3 aNIOMUHHS H €ro CIJaBOB MArKHMH npunosamu, 6e3 npu-
Mmenenus ¢aiocoB. Banna Y3BJI-1 npuMensiercs nas oG-
CNYXKHBaHHS JIETKOMVIaBKHMH TNPHIOSIMH H3AeJHH H3 aJio-
MHBUS, GeppPUTOB H KepaMHKH.

YabTpa3ByKoBas cBapka — 3TO COelMHEHHe MeTalliH-
9ecKHX HeTajieil B TBepIOM cocTosiHuH. B Hacrosuiee Bpe-
MfI TaK COCRHHSIOT MHOFHE METaJIbl U CIJIaBbl: Melb, TaH-
Taj, MoauOIeH, THTAH, AaJIOMHHHI M €ro CnjaBe, CTaJjb
H Ip. ¥NbTpa3ByK MO3BOJSIET COCNHHATH Mexay cobofi TOH-
KOJIHCTOBbi€ Pa3sHOPOAHEIE METaJJbl, TOHKHE JHUCTH H (POMb-
Iy ¢ TOJCTHIMH NJIaCTHHaMH NPH MHHHMAaJIbHOM H3MEHeHHH
CBOMCTB OCHOBHOIO MeTaJijia B 30HE CBapKH.

Jetanu coenuHSIOTCA MPOCTHIM «CXBaTHIBAHHEM® B [MO-
BepXHOCTHHX cjosXx. CnenoBare/ibHO, He 06pa3yoTess Kpym-
Hhie HHTepMeTa/IHYeCKHe COeRHHEHHS, YTO SHAYHTEJNbHO
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paculHpsieT KPyr CBapuBaeMblX MeTajJioB H CIJAaBOB B
pasaudsbix Kombunauuax. [lpounocts coemunesuit npu
yJIbTpa3ByKOBOH cBapke Bbicoka. Ilpuuem miaacTuuxocTs u
(pusnyecKkue CBOACTBA MeTal/Ja B MeCTe COEAHHEHHs Heus-
MeHHbl, YTO OYeHb BAaXKHO AJA MeTalJoB, He cBapusaio-
pHiUxcsd o6GbluHbIMH crnocofamMu. Tak COeAHHAIOT THTaH C
HepIKaBellel CTajblo, THTaH C aJIOMHHHEBBIMH CHJaBaMu
M Ap. (UpH HX COeJMHEHHH N/aBJeHHeM 00pasyloTcd Xpyn-
KHe LIBbI).

MexaHd3M cXBaThiBaHHA ellle MOJHOCTbIO HE BLISCHEH.
Hwmeerca psx runores, COriacHO KOTOPBIM (akTopamd,
CHOCOOCTBYIOLIHMH CXBATLIBAHHIO, SIBJAAIOTCA: MNOBbILIEH{E
9HepruH aToOMOB KpHCTA/JIHYeCcKOH pelleTKH MeTaJ.ia
BOJIH3M NOBEPXHOCTEH aKTHBH3aLMA AMGOPY3HOHHBIX INpPO-
LeCCOB B y/AbTPA3BYKOBOM 10Jie; BO3HHKHOBeHHE 3HauH-
TeJbHBIX CABHTOBLIX Hamps:KeHH#l B MHKpPOKOHTakTax. Cor-
JIaCHO APYruM KOHUenuuWdM oOpa3oBaHHe COeZHHEHHS NpH
y/bTPa3BYKOBOH cBapKe aHa/JOrMYHO CBapKe TpeHHEM;
y/AbTpa3ByKoBasi CBapkKa paccMaTpuBaeTc KaK 4aCTHLIA
clyyall CBapKd AaBleHHeM NPH NOBbILIEHHOH TeMnepaType
(ynbTpa3sykoBbie KoJeGaHHSI CHOCOOCTBYIOT YCTPaHEHHIO
NOBEPXHOCTHBIX MJIEHOK H HarpeBy KOHTAKTHPYIOIIHX {I0-
BEPXHOCTeH A0 TeMNepaTyphl, IPH KOTOPOH CONPOTHB/EHUE
AeOpPMHPOBAHUIO MOHHMKAETCA B HECKOJbKO pas).

Ha npouecc yabrpa3ByKkoBo#l cBapKH CYUIECTBEHHO BJIH-
SIIOT KOHTAKTHOE YCHJIHe, BpeMs CBApKH, aMIJIMTyAa KoJe-
6anuii H ux uactoTa. Posb yacToThl B 06Pa30BaHHU COEmH-
HeHull moKa elle HelOCTaTOYyHO sicHa. OO6LIYHO yacroTy
yAbTpPa3ByKOBbIX KoJeOaHu#d BHIOHPAIOT C Y4eTOM TOJILH-
Hbl cBapuBaeMblX JeTajell U ux cBoiicTe. Ilpu cBapke T0H-
KUX JeTajell HChnoab3yloT kosaebaHus Gosee BLICOKOH yac-
TOTbl, YTO NO3BOJISIET NOHU3UTb BEJHYHHY aMIUIHTYAbl KO-
nebanuil Ge3 HM3VieHeHHs aKycThueckod momHocTH. [lpn
0oJiee BBLICOKHX 4acTOTaX pacTyT NOTepPH SHepruu KoJaeba-
HUil, a NOTOMY CYHTAIOT Leaeco06pa3HbLIM HCIOAb30BATh
y/AbTpa3ByKOBbie KOJeGaHHf HU3KHX YacToT (0cobGeHHO
A5l TOJICTOCTEHHBIX JeTaneit).

KonTakTHOE ycmime — perysaupyemblii mapaMmerp npo-
mecca, OT HEro NpsiMO 3aBHCAT MPOYHOCTb COEJHHEHUSA H
ckopoctb cBapkd. OHO nepedaer yJAbTPasBYKOBbie BOJHbI
OeTadsiM M SIBAAETCA NPHYHUHON IJIACTHYECKOrO TeyeHUs
MeTan/ia B 30He KOHTakTa. DKclHepDHMEHTaJ/JbHO YCTaHOBJe-
HO, YTO BeJIMYHHA CTAaTHYECKOrO yCHJHs, HeOOXOAUMOro AJs
o0pa3oBaHusi COEJUHEHHUS, A/ MATEPHANOB C Pa3/JHUHBIMU
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npefleiaMu TeKy4ecTd H Pa3JHUHBIMHM 3HAUE€HHSAMH TBEpPAO-
CTH HeoauHakosa. C yBeJuueHHeM TIipefiella TeKYYeCTH,
TBEPAOCTH, a TaK¥XKe TOJNLIMHBI H3IeJHI yBeJIUUHBAETCH H
KOHTaKTHOE yCHJIHE.

Amnautypa kone6anuii. CyllecTByeT onTHMajbHas ee
BeJHuyHa, IPU KOTOPOH CBAapHOE COEJAMHEHHE MOJyuaeTcs
MaKCHMaJdbHO TNPOYHBIM. YMEHbLIAThb aMIJIHTYLYy — 3Ha-
YHT NPOCTO CHHXKATb 3Ty NMPOYHOCTh, @ C HEKOTOPOTO MHHH-
MaJIbHOT'O ee 3HaueHHsd coelHHeHHe He o6pasyercsl BooOlLie.
3HaueHHe aMIJIMTYABl BHIOHDAIOT C YueTOM CBOMCTB CBapH-
BaeMbIX MaTepHaJOB, NX TOJNIIHHBI, BeJHYHHbl KOHTAKTHOTO
YCHAIUSL H YCJOBHH BO306yXKIeHHd KoJjeOaHuil B BepxHel He-
tanu. Ilo-BuanmMoMy, ¢ NoBbIIEHHEM TBEPLOCTH MaTepuala
BepXHell leTalH H TOJIUMHbI CBapHBaeMbIX JeTajed INpH
HEH3MEHHOM KOHTAaKTHOM YCHJHMH U BDEMEHH CBapKu Tpe-
6yercs ¥ 6oJlee 3HAauuTeJbHass MUHHMaJbHasi aMIJATYIa.

B Bacrosiliee BpeMsi MMEIOTCSI OTeueCTBEHHble W 3apy-
fexxHbple anmnaparhl pa3JHYHON HOMEHKJATypbl AJs YJb-
TPa3BYKOBOJ CBapKM MeTaJIOB M ADPYruX Mmartepuajos. B
60/bIIMHCTBE M3 HHX HCNOJAB3YIOTCS NPOROJbHBIE KoJeba-
nua. K npumepy, B crallMOHapHbIX amnaparax TOYeYyHOH U
IIOBHOH YJbTPa3BYKOBOH CBapKu, NEPEHOCHHIX YCTaHOBKaXx
TOYEUYHOH CBapKM B MOHTaXKHBIX YCJOBHSIX W T. I.

YabrpasBykoBoil cBapounnblii annapatr ¥Y3CM-1 npen-
Ha3HayeH AJI TOYeuHOH CBapKM TOHKOJNHCTOBLIX MeTaJJOB;
yabTpa3ByKoBOH cBapouHbiil nucroner Y3CII-6 — nas
cBapKH (OJbrM LBETHBHIX NJACTHYHBIX METaJJOB JAPYr ¢
ApPYroM, a TakKXe ¢ MaTepHajaMd TOJUHHOH 6—8 MM;
ycranoBka YIIK-15 — pas cBapku NmOJMMepHBIX H3IesHH
10 KOHTYPY H Ap.

Xupkue Bewectsa

Korna wHTeHcHBHAsi yJAbTPa3ByKOBas BOJHA NPOXOAHT
yepe3 JKHAKOCTb, B TMOC/AeAHeH 00pa3yloTcs NocaeN0oBaTe N b-
HO 06/acTH CXKaTus M paspsKeHHss. B oTHeJbHBIX yuacr-
Kax BO3HMKAalOT ra3oBble HJHM IapOHANOJHeHHHEe NY3bIPbKH
H mycThle mosioctd. Pasmepnl moJsoctelt  ko.a1e6J10TCHE  OT
CYyGMHKPOCKOTIMUECKHX JO CPaBHHTeJbHO 3HAUYHTENbHBIX, a
BpeMsi HX CYLIeCTBOBaHHS TO O4eHb KOPOTKOe, TO ONfThb-
Taky CPaBHUTEJNbHO IJHTenbHOe. B ruiaponmnammuke, Kak
y¥Xe TOBOPHJOCH, fiBJeHHe 00pPa30BaHHs B JKHAKOCTH MOJIO-
crefi (MycTOT) HA3bIBAIOT KaBHTaluel., KaRHTallHIO MOXKHO
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Ha0J0naTh, HanpuMep, Npu OBICTPOM BpalleHHH TpeGHBIX
BHHTOB, B TypGHHAX, NPH BbITEKAaHHH XKHIAKOCTH H3 COmJa.
OHa BO3HHMKAaeT U NpU NMOJABOLHBIX B3pPbiBaX, YAapHHIX BOJI-
HaX, NpH HarpeBaHHH XKHAKOCTH MO JAaBJeHHeM, NOJ Aeil-
CTBHEM 3BYKOBBIX H YJbTPa3BYKOBBIX BOJIH.

Bo mHOrux cinyyasx KaBHTalHsl HexXejaTelbHa. Tak,
H3-32 Hee pa3pyuiaiorcss rpebHble BUHTHI CyNOB H THApaB-
JuueckHe cucrembl. MHorja kaBuTaluiO CO3ZAlOT NpeldHa-
MEpeHHO, AJs1 pa3pyLleHHs KUBBIX OPraHHU3MOB B XKHIKO-
CTAAX, OYHCTKH METAaJJIOB, MOJYYEHUS 3MYJAbCHH, KOAJOHI-
HbIX CYCHEeH3HH, AHUCNEePCHH YaCcTHL H T. L.

Paspymaiomiee neiictsue kasutaunu Gblio 06HApYKeHO
CpaBHUTE/NbHO NaBHO, HO MeXaH#3M ero A0 HacTosALero
BpeMeHH He u3yuyeH OKOHuateabho. I[lo mHeHuio Kyka, ka-
BUTALHOHHOE pa3pylleHHe 3TO0 — CJAeACTBHE yXapoOB KHM-
KOCTH O MOBEPXHOC1b TBepaoro Tesa. Ho kak umeHHO 3TO
npoucxout, Kyk He 3uas.

Peneit mokasas, uTo 3HauyuTe/JbHbIE NaBJEHUS BO3HHUKA-
IOT He TOJbKO MPHU YAape *KUIAKOCTH, HO U NMPH COKPALIEHUH
K4aBUTAaLHOHHOTO NY3bIpbKa, Ha HEKOTOPOM pacCTOSHHHU OT
noBepXHOCTH Tesa. [lox AeficTBUeM MHOrOKpPaTHO IOBTOPS-
IOL[MXCS MeXaHHWYeCKHX YNapoB NPOHCXOAHUT IJaCTHuECKas
dedopmauHhs Mmerajaa.

YabTpa3BykoBble KoJeOaHUA KaK CAOCO0 CMeIMBaHUSA
Pa3HOPOAHDLIX MMAKOCTel (HEeCMeLIMBAIOLIUXCSA) eLle COB-
ceM HelaBHO He HAXOILWJ NpPHUMeHeHHs B MPOMBIIIJIEHHOCTH.
Heno 6bl10 B BbIEOKOH CTOHUMOCTH ClelHaJbHOTO 000pYAO-
BaHus. Ho ycrmexu yabTpasByKoBOro redepaTopCTpoeHHs
Jl0Ka3ajJu BO3MOMHOCTb HCIOJIb30BAaTh HHTEHCHBHBbIE YJb-
TPa3ByKOBble KoseGaHHsA IJS 3MYJb[HPOBAaHHA M AucHep-
FUpPOBaHKUs TBEPAbIX Tead M B NPOMBIIJICHHBIX Yyca0BHAX. K
npexJae BCero cjaelyerT YMNOMAHYTb O THAPOAHHAMHYECKHUX
H3ayyatensx, HauboJiee NelleBbIX M NMPOCTHIX B IKCI/IyaTa-
ILHH.

Ecan B3fiTb cOCYyA ¢ ABYMS HeCMelUHBAIOHIMMHUCS XKHUA-
KOCTSIMH, HanpuUMep MacioM M BOJOH, M AeHCTBOBATb Ha
HMX MHTEHCUBHBIMH YJbTPa3BYKOBBIMH BOJIHAMH, TO cpasy
JKe HauyuHaeTcsl NpPOLEeCC 3MYyJbFHPOBAHHSA: MacjJOo U BOAA
CTAaHOBATCA MYTHBIMH, B Macje oOpasyeTcs BOAHAA 3MY/b-
cHf, B BoJe — 3MyJabcusg Macaa. Ocob6eHHO aKTHBEH INpo-
Iecc Ha IpaHuNax pasfiesa MeX1y KHAKOCTbIO H CTeHKaMH
cocylla M MeXAy XMAKOCTbIO M HCTOYHHKOM KoseOaHHH.
Bausigue CTeHOK cocyna oOGbscHsieTcss, 0 BHAHMOMY, TeM,
uTO oA AeHCTBUeM YJbTPa3BYKOBLIX KOtcOaHHI MaTepHad
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CTeHOK 00pasyeT MeJKOAHCIEPCHbIA KOJJIOHAHBIH PacTBOP
B Xuaxoctd. Kpome Toro, A0Ka3aHo, 4TO 3MyJbrHpPOBaHHE
He MOXeT GbITb OCYIIECTBJIEHO B BaKyyMe H IpPH JOCTaToy-
HO BLICOKHMX BHeUIHMX JAaBJEHHAX, a TAKXKe IPH OTCYTCTBHH
B JKHUJIKOCTH MNY3bIDbKOB BO3JyXa M rasos. [IpucytcrBhe
BO3llyXa M rasa B XHUIAKOCTH B 3HAUHTeJbHOH CTeNeHH YcC-
KOpsieT IIPOoLlecC 9MYJAbTHPOBAHHUS.

O6pa3oBaHue 3MyJdbCHH NOJ JelicTBUEM YJAbTPA3BYKO-
BbIX KOJMeOaHUH — BO MHOroM ciaeicTsue KaButauuu. Ona
BO3HHKaeT NpexJe BCero Ha MOBEPXHOCTU pasjes]a MekKAY
XKHIKOCTSMH H XKHIKOCTbIO H CTEHKaMH cocynla, rAe 3Hep-
FH pa3pbiBa KMJAKOCTH OTHOCHTeabHO Hu3Ka. OGpasoBa-
HHIO ee CNOCOOCTBYIOT Take pacTBOPeHHble rasbl. Ho BhI-
COKafg HX KOHIEeHTpallMsd, HAaNpPOTHB, TOPMVO3UT Mnpoilecc,
TaK KaK YNJIMHAeTCS BpeMsl 3aXJONbIBAHHS KaBHTaLHOH-
HBIX TOJIOCTEH B JKHAKOCTH. DKCIEePHMEHTHl, OAHAKO, AOKa-
3a/1M, 4YTO 5MYJbrHpPOBaHHe IPOHUCXOAUT H B TOM cJyuae,
KOrjla KaBHTalHOHHbIE ABJEHHS MaJjo pPa3BHTHL

HapamuBanne BHelHero naBJjeHus A0 2 aT HHTeHCHHU-
HMpYyeT 3MYJbrupyloillee AelcTBHE yNbTPasByKa; 3a 3TOH
BeJHUYHHOA OHO najaer. DT0 OODBACHAETCA TeM, uto Gonee
BHICOKOe JaBJjieHHe, C ONHOH CTOPOHBI, COCOGCTBYET CMBI-
KaHMI0O KaBHTAaLMOHHBIX MYyCTOT; C ApPyro# — MoOCAe KakKo-
rO-TO MOMEHTa MpPEeNsATCTBYeT HX 06pa3oBaHHUIO.

Kpome kaBuTauuu, Ha npouecc o6pa3oBaHUs SMYAbCHH
6/1aronpusAATHO BJHAIOT TYpPOYJeHTHble TeuyeHHs] XKHAKOCTH.
OHu Bcerla CcONYTCTBYIOT YJbTPa3BYKOBBIM KoJebaHHAM
Goabiioil MHTeHcHBHOCTH. CKOPOCTb 3MYJbrHPOBAHHUS YBe-
JHYHBAeTCs NpPH YBEJHYEHHH NJOLIaAH CONPHKOCHOBEHHS
ABYX JXHMIKOCTeH, HalpuMep macjaa ¢ Bojo#. Ee MoxHO
elle NMOBLICHTb, ecau dlepell 06pabOTKOH Y/IbTPa3ByKOM
JKHJAKOCTH NepeMelllHBaTh.

IlpakTukamM BaxKHO 3HaThb KOJIMUECTBO MKHMIKOCTH, KOTO-
PYIO MOXHO 3MyabrupoBaTb. Uro6bl MOJNYYHTb Gosbliee KO-
JINY4eCTBO 3MYJbCHH, JKHAKOCTb HOJXKHA Teyb HENPEPLIBHO
¥ NOA AaBJjeHHeM. DTOT NPHHIUUIN MO3BOJSET JOCTHYL BHICO-
KHX CKODOCTeH 3MYJbIHPOBaHHS JaxKe NPH CPaBHHUTENbHO
MaJIof MHTEHCHBHOCTH YJbTPa3BYKa, TaK KaK KaxAas Kal-
Js Macia (HanpuMep, Inpu o06pa3oBaHUA SMYJbCHH Mac-
JN0—BOJa) NPOXOIUT uyepe3 30HY HaubOJiee CHJIBHOTO BO3-
DeficTBus yabTpasByka. Tak, Ha EropbeBckoM Mesanxe-
BCM KOMOHMHaTe HCNOJb3YeTCsl YCTaHOBKAa ¢ ABYMf THIPO-
JMHAMHYeCKHMH H3JyyaTeNsiMH JJIS NDHrOTOBJIEHHS mNapa-
¢uHOCTeapHHOBHIX 3MYJbCHH, Ha wHelt wu3rorasauBalor
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3600 a smyabcuu B TeueHHe 20—40 MUH — BhICOKOAHCHEpC-
Ho#t 1 OoJiee YCTOHUHWBOM, UeM 3MYJ/bCHH, NOJYYEHHBIE Me-
XaHHYECKHM crmocobom.

Aucnepruposatb TBepAble MaTepHaJbl B KHIKOCTAX
MOMHO PAa3/IMYHLIMH OYTSMH, HampuMep pa3daBJUBaHHEM
uan uctupanneM. Ho mMexaHHueckne MeToAsl (C fIOMOIIbBIO
1IaPOBBIX HJH POJHKOBBIX MeJIbHHII) 4acCTO He MO3BOJISIOT
noJyyath O4yeHb MeskHe uactuunl. [losTomy B mociaeinee
BpeMs B PasJHYHBIX IIpoLeccax JAUONEPrHPOBaHUA dalle
CTajd NPUMEHSTb 3BYKOBLIE H YJbTPa3BYKOBLIe KOJieGaHHS.
Ilo cpaBHeHHIO C 3MY/JbrHpDOBaHHEM MNpomecc AHCNEPTHPO-
BaHUA TBepAbIX TesJ TpeOyeT 3HAUUTEJbHO OOJbLIEH HX HH-
TEeHCHBHOCTH.

CeroaHst ans AHUCIEPrAPOBaHUs CYCIEeH3HH elle IHPOKO
HCIOJIb3YIOTC TPHOOPHI ¢ HH3KOUAaCTOTHBIMH  KoJieGaHHsi-
MU, TaK Ha3blBaeMble BHGpalHOHHBIe MeJbHHUBL [IpuHIEI
X paboTel — H3MeJbueHHe C OJHOBPEMEHHLIM HaJIOXKeHH-
eM ynpyrux KoJaeGanuit uacroroit 25—50 I'n. Pasmepnt
gyactu, — g0 1 MKM. OAHaKO ¢ MOMOLIbIO YHNPYrHX KoJje-
6aHuil 3BYKOBOH uYacTOTHI MOXKHO AHCIIEPrHPOBAaThb HAaJ/ieKo
He BCe TBepJble MaTepHaJHI.

JlucnepcHOCTb HauBhICUIEH CTelleHH [OJY4YaeTcsl fIpH
HCMOJb30BAHUM YJNbTPa3BYKOBBIX KoJieOaHWH € u4acroTof
5—40 xI'u. BoablUMHCTBO YyacTHI B 3TOM Cjaydyae H3Melb-
yaercsds A0 pasmepoB MeHbiie 1 Mkm. C yBeqHueHHEM HH-
TEHCUBHOCTH YJbTPa3ByKa yBeJHYHBaeTCsd H CTeleHb AHC-
nepcioctd. OHa NOBHILIAeTCs, €CAH BBECTH B CYCHEH3HIO
He0oJ/blIOe KOMHYeCTBO BO3Ayxa (6GapGoTupoBaHue). D10,
NO-BUAUMOMY, BJHSET HA BEJHUYHHY KaBUTALHOHHOro 3¢-
(eKTa, a IOTOMY TIpOLECC YyAbTPA3BYKOBOrO AHUCIEPTHPOBa-
HUS HHTeHCHpHLHpYeTCA.

[MpuMeHenue ynbTpasByka H/4 AHCHEPTHPOBAHHSA 3epeH
Gpomucroro  cepebpa B XejaTuHe QoTorpadpuueckux
3MyJbCHH — CNOCO6 NOJYYHTb MeJKO3epHUcTHe ¢ororpa-
¢HuyeckHe TJIEHKH H COKPAaTHTb TNPOMOJIKHTENbHOCTb HX
usrotosjenus. BosgeficTBHe YyAbTpa3ByKa yBeJHuYuBaer
YCTOHYMBOCTh, OJHOPOJHOCTL COCTABa MW KOHIECHTDPAIHIO
rasouiHocepebpsAHbIX cojgell B dororpaduyecKHx 3MYJbCH-
fX. ¥ NOJYYEHHBIX TaKHM 00pa3oM IJIEHOK BBICOKHE YyB-
CTBUTEJNBHOCTb M pa3pellaiomas CmoCOGHOCTb. Y/IbTPa3BYK
HCMO/b3YeTcss W AJS AUCNEePrHPOBAHMS CYCNEH3HH Kpacu-
Tesell 4 NUrMeHTOB.

Eciu cKOHUEHTPHPOBaTh Y/AbTPa3BYKOBOH MNYyd4OK Ha
rpaduile pas3fiea BO3AYX—IKUJAKOCTb, TO Ha MOBEPXHOCTH
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JKHIEKOCTH oOpasyeTcs «BcnyunBaHues. Ilpu onpeneneHHOR
HMHTEHCHBHOCTH yJIbTpa3ByKa BO3HHKaeT (OHTaH, BEICOTA KO«
TOPOro pacrer ¢ pocToM HHTeHcHBHOcTH. O6pasoBagpue
($OHTaHOB, KaK NpPaBHJO, CONPOBOXKAAeTCs TYMaHOM (mpH
pa6ote Ha BBICOKMX yacroTax). HMccienoBanus nokasau,
yTO TeHJeHIMs K OGpa3oBaHHIO TyMaHa YyMeHbIUaeTcsi C
yBeJHYeHHeM Bf3KOCTH XHAKocTH. Ho, yBennuuBas HH-
TEHCHBHOCTb  YJIbTPa3BYKOBHIX KoJieGaHuil, MOXKHO TaKxe
Iobutbes oO6pa3oBaHusa TyMaHa. [1OTHOCTL ero 3aBUCHT OT
yacroThl kKojebauuil. [Ipn yBennuenun yacrorsl obpasyercs
6o/iee TOHKHI M NJOTHBLIA TyMaH.

BosabmiuHcTBO gnerasnefi coBpeMeHHBHIX mNpPHGOPOB, Ma-
IIYH, annapatoB (Hampumep, AerajH YacoOBbLIX MeXaHH3MOB,
KaToJIOB W CETOK pajuoJiaMil, KOHTaKTOB peJjie, ONTHUYeCKHX
CTEKOJ M T. 1.) BBICOKOK YHCTOTHI MOBepxHocTH. OT uHcTO-
Tbl B 3HAYUTE/IbHOH CTeNeHH 3aBHCHT 3(p(PeKTHBHOCTL HX
pa6othl. Jlaxke HeGosblune 3arpsi3HeHHs HJIM TBIJIHHKH H3-
MeHAIT peXXuM (yHKHMOHHpoBaHHA. s OUMCTKH TaKux
JeTaseldl NPHMEHSIOT ClelHa/bHble MOeuHble ycTaHOBKH. C
HX NOMOILBIO C TTOBEPXHOCTH H3JeJHI MOXKHO yIAa/fiTb OKH-
CJIbl, OCTaTKH KHpPa H MacJja, NOJHPOBOYHBIE MacThl U T. .
He Bce ymanutb, yBbl, HeBO3MOXHO (0cOOE€HHO B TpyIHO-
JLOCTYIIHBIX MecTax).

Moiixa BpyuHYIO TaKKe He BCeria mo3BOJIsSIeT TOJYUHTb
CTEPUJIBbHYIO NOBepXHOCTb. Kpome TOro, npombiBKa Bpyu-
HYI0 OueHb TpyAoeMKa (Ha psifie IPedNpHSATHH ONTHYECKON
NPOMBIIIEHHOCTH IPOMBIBKA cocTaBjsier npumepro 109%
TPYAOEMKOCTH H3rOTOBJIEHHS JeTajiell) W MOXKeT CTaTh HC-
TOUHUKOM HOBBIX Je(peKTOB.

B nocaennde roZbl XOpOIUYI0 pemyTalHI0 3aBoeBaJj
yaAbTPa3BYKOBOH croco6 OYMCTKM MEJKUX JeTajeill H Jera-
Jgei caoxkHoi KoHpurypanuu. O BHICOKO3((EKTHBEH, KO-
HOMHYEH, He TIOPTHUT [eTajH NpH HUX NPOMbLIBKe, 3HAUHTEb-
HO coxpamaer o6beM pYYHOro TPYAa, MOBLILAET KYJAbTYPY
npoussoicTBa. C ero noMoubl0 MOXKHO OYHINATbL JETajH ¢
He3HAUHTeJbHBIMH TpellMHaMH, MHKpOMopaMHu, yray6ie-
HUSIMH, OTBEPCTHSMH CJOXHOH (OPMBH, CHMUMaThb YaCTHIHI
MeTaJlJInueCKOH CTPYXKKH Tocje TOKapHOoH u ¢pe3epHOil 06-
paborku. Ha npeanpustHax Hallell cTpaHbl yiKe paboraior
6osiee 500 yuacTKOB yJAbTPa3BYKOBOH OUHCTKH.

Mexanuam BO3JeliCTBHSl YJAbTPa3BYKOBBIX KoJeGaHHi
IpH OYHCTKe AeTajeidl — paspyllleHHe NUIEHKH 3arpsisHEHHH
M NPOHMKHOBEHHE HHTEHCHBHO KOJEOGMIOWMXCSH MNY3HIPh-
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KOB B TOPHl M 3a30pH MeX]Y STOH TJEHKOH H noBepXHO-
CTbIO OunulaeMoii Heranu. Kpome TOro, Ha rpanuue xum-
KOCTb — TBepJoe Tej0 BO3HMKAIOT 3HAUHTEJbHble YCKOpe-
HHSl, CIOCOGCTBYIOIHE OTPBHIBY YACTHIL I'PSI3H. YCKOpeHHs
5TH — pe3yJabTaTr AeHcTBHS OGOJbLIMX IlepeMeHHBIX JHaB-
Jenuf, IHPGy3ud MOEYHOro pacTBopa B MOPbl H MHKPO-
TpPeIHHbl Ha NOBEPXHOCTH MNJeHKH. 3arps3HeHuil.

HauGosee mupoxko pacnpocrpaHeHbl JBa MeTolda YJlb-
TPa3BYKOBOI OUHCTKH: KOHTAKTHBbI ¥ MOTpPyXKeHHe H3Jayuya-
Tedsl YJbTPa3BYKOBbIX KoJeGaHuii B Moiomuii pactsop. B
TepBOM ciyyae yJabTpa3BYKOBbie KoJeGaHHs OT npeobpaso-
BaTess INepelaloTCsi caMoMy ounmiaeMoMmy uaienauio. OHo
paboTaeT Kak H3jyuyarTesb, T. €. COBepIIaeT MeXaHHyecKHe
KoJie6aHus yJibTpa3ByKoBO# uactotel. Cnoco6 BecbMa YIoO-
6en npu paboTe ¢ BHYTPEHHHUMHM NOJIOCTSIMH TOHKOCTEHHBIX
H3leJHi, AOCTYN K KOTOPLIM 3aTPYAHEH.

Ilpn ouncTKe MeJKUX H KPynHOraGapHTHBIX AeTajiell UX,
Kak NpaBHJO, NMOMEUaloT B MOIOMIHHA PacTBOpP TakK, 4TOOHI
ouniaeMass NMOBEPXHOCTb Gblna oOpalieHa K H3JaydaTesio.
OueHb KpynHble NeTajyu M HeNpepbiBHO ABHIXKYLIMECS 3aro-
TOBKM 06pabaThiBaloTCsl HeNpepbIBHO-NOCAeN0BATENbHBIM
cnocofoM, T. e. U3AesHe MOCTel0BATENbHO NMPOXOAHT y TNO-
BEPXHOCTH NpeoGpasoBaTess.

YabTpa3sykoBasi O4MCTKa JAeTaJtleil nocje XuMHYECKOH u
aJieKTPHUECKoil 00paboTKH. MHorue JAerann 3JeKTPOBaKy-
YMHBIX W psfa Apyrux npu6GopoB o0pabaThIBalOT KHCJIOT-
HBIMM H LIeJIOUHBIMH PacTBOPaMH, a TaKikKe 3JeKTPOXHMH-
yeckuM crnoco6oM. [Tocae Takolt 06paboTKH € MOBEPXHOCTH
AX HeoOXOAHMMO YyRaJHUTb cJelbl pacTBopoB ¥ oOpas3oBas-
myiocst njeHky. Jlas aTHX LeJselt paspaboTaHbl YJbTpasBy-
KOBLle MoeuHble Baunbl. Tak, Hampumep, o6pa6oTKa aHOI-
HOU HOXKH BaKYyMHBIX JaMll [OCJe XHMHUYECKOH OUHCTKH
B YJbTPa3ByKOBOH BaHHe C IUCTHJJHPOBAHHOH BOJNON B Te-
yeHnWe 3 MUH ¢ DOCJAEdYIOHM CHOJaCKHBaHHEM B JHCTHJI-
JIMPOBAHHON BOJAE M auleTOHe — TrapaHTHA TOro, 4TO BCe
caellbl TPABUJIbHBIX PacTBOPOB YZAaJeHbl.

3ayceHIBl CHHXAIOTCS Ha YJbTPa3BYKOBOH YCTaHOBKe
caenytomuM obpasom. [lepBonauasbHO JAeTanud TpaBAT B
c1abbiX KHCAOTHBIX pacTBopax (6e3 paspyuieHHs HX 0O-
BEPXHOCTH), NMPOMHIBAIOT B NPOTOUYHOH BOIAE H BLICYLIMBA-
I0T. 3aTeM OHH «03BYUHBAIOTCS» B MOIOLIEM pacTBOpe, Ha«
npuMep TPHXJOpP3TaHe, BHICYLIMBAIOTCS B CYLIMJIbHOM IIKa-
¢y. danee ux cHoBa o6pabaThBAOT YJAbTPA3BYKOM B JHC-
THAJHPOBAHHOH BOJe B TeueHHe HECKOJbKHX MHHYT, NP0+
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MbIBAIOT BOJOH M CIHPTOM M ONATh BbicymusaioT. [TosHeli
UMK 06paboTKH AauTcs 0KoJo 10 MuH.

[Ipumenenne ysabTpasByka /s OYHCTKH MOBEPXHOCTH
etageit cjoxHoit Gpopmbl U U3TOTOBJEHHBIX U3 Pa3JHYHLIX
MaTepHaJoB OT OKAJWHbI M PKABYMHBLI 3HAUHUTEBHO MOBbI-
IaeT NPOU3BOAHTENBLHOCTb, MO3BOJAET NOGHTHCSH BBHICOKOrOQ
KauecTBa OYHUCTKH BCell MOBePXHOCTH JHeTanu. Hckiwouen
6pak, KOTOPbIH HMeeT MeCTO NMpPH TaKHX MeTOHaX OUHCTKH,
Kak mecKocTpy#inas, JpebecTpyHHast M rHAPONECKOCTpPYH-
Hasl.

B nocneanee Bpems yJbTpasByKoBoe KoJebaHusi apH-
MEHSIIOT B ONTUYECKOH MPOMBILULJIEHHOCTH KakK AJA MeXaHH-
yecko#i 00pabOTKH, MOJHPOBKH H TPABHPOBKU H3AEJHUA U3
CTeKJa, TaK U A5 00e3KUPUBAHHS, OYHUCTKH OT MOJHPO-
BaJbHbIX NMAcCT, OYHCTKM BMecTe cO crepuansanueir. C ux
MOMOUIbI0O 3HAUHTENbHO COKPATHJH BPeMs H MOBBICHJIU Ka-
YeCTBO OYHMCTKH, MeXdHH3MPOBAaJIM M aBTOMAaTH3UPOBa/d
TpyAoeMKkuii npouecc. Kpome Ttoro, yaaercs ounmarb H
06e3:XKUpHBATb M3Je/Hd B YAaCTHYHO HJH NOJHOCTBIO cOO-
paHHOM BHIe H HeTa/JH CJOXKHbIX (GopM C OOJbIIMM KOJH-
4eCcTBOM NOJIOCTeH.

Inst ouHCTKH MeNKHX NMPeUU3HOHHBIX JAeTanell Mpu ce-
pHiAHOM MPOH3BOACTBe YAOOHBI YJbTPa3BYKOBbie YCTaHOBKH
mouHocThio 1—2 KBT ¢ BBICOKOYAcCTOTHLIMH KBapLEBBLIMH
npeo6pasoBarenamu yacroroii 400—800 kl'm u mHTeHcus-
HOCTbIO H3nyuenus 10—20 Br/cm? Takas MHTEHCHBHOCTb —
pe3yabTaT (GOKYCHPOBKH YJIbTPA3BYKOBOH 3HEePruH Ha 00b-
ekte ounctku. J[las merasnelt GosbIMX pa3MepOB HCHOJb-
3yloT npeo6Gpa3oBaTess H3 THTaHata 6apus U LHUPKOHATa
cBUHUa, paboramomue npu Gosee HU3KHX 4acTOTaX H HUH-
TeHcuBHocTH nopsaka 2 Br/em2 [lpu pabote ¢ Aertansimu,
Yy KOTOpBIX rpsi3b NPOYHO CBsI3aHa C MOBEPXHOCTbIO (Ha-
npumep, C ONTHUECKHM CTEKJOM, ¢ KOTOPOTO TPYAHO CMbI-
BaeT¢sl MONHPOBajbHAas macra), YROOHBI MATHUTOCTPHUKUHU-
onuble npeo6pa3osarenu: yacrora 20—40 k' 1 uHTEHCHUB-
HocTb GoJbuie 10 Br/cM2. YabTpa3Byk TakuX mapaMeTpos
cnoco6eH OUHINATh Ja)Ke CHJbHO 3arpsi3HEHHble AeTa/H 3a
HECKOJIbKO CeKYHX.

B HacTosillee BpeMs BbINYCKAIOTCA  YJ/IbTPa3BYKOBbLIE
BaH#bl [JS1 OUHCTKH JeTajeli B PasHbIX XHUAKOCTAX —
V3B-15M, -17M, ¥Y3BM-3 u 1. . PaspabGotaunn Takixe
ycrpofictrea (YOI'-3) ¢ u3ny4yaTensiMH, KOTOpble BBOAAT B
30HY OUHCTKH MAeTajlel ¢ IyXHUMH KaHanavd M OTBep-
CTHSIMH,
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Aspo3osem HasbiBaeTcsl AUCNEpCHasl CHCTeMa M3 M3«
MeJIbYeHHhIX TBEepJbIX HJIM XKHAKHX BeLIeCTB B ra30BOil
cpelle, HaNpUMep Nblib, AbIM, TyMaH H T. A. M3Bectno, uto
Nnoj BJHSHMEM 3BYKOBBIX KOJeOaHUH MeXAY uvacTHuami,
KoJe6MIOIMMHICSA B 3BYKOBOM IOJIe, MOTYT BO3HHKHYTb CH-
Jbl NPHTSXKEHHA HAM OTTaakuBaHud. Ha 3tom sBaenun
YacTHYHO OCHOBaH (PEHOMEH BO3HHKHOBEHHA NbLIEBbIX (u-
ryp B Tpy6kax Kynara. Ecau B xamepe, uepe3 KOTOpYyio
NpoTeKaeT a’po30/ib, CO3AaBaThb IMEPHOAHYECKH CTOAUHE
3BYKOBbI€ HJIH YJbTPa3BYKOBble BOJIHBI, TO NPOUCXOAAT Obl-
CTpasi KoaryJisiuusi aspososieli ¥ o00pasoBaHHe O0CalKOB.
CkopocTb Koary/aupoBaHHs 3aBHCHT OT Pa3MepOB 4acCTHIL
a’po304s.

Coserckue yuenvie C. I'op6aues u A. CeBepHbiil ycTa-
HOBHJIH, 4TO €CJH uYepe3 COCyld C AbLIMOM NpOMyCKaTb YJb-
TPa3BYKOBbie BOJIHBl, TO 4aCTHYKH AbIM3a HAYHHAIOT GBICT-
pee ILBHraTbCs, Yallle CTaJKHBaThCs; oOpasyiorcs GoJaee
KpynHble YyaCTHUB, KOTOpble BhinajaoT B ocalok. [Ipu pas-
HOH 4acToTe YJbTPa3BYKOBbIX KosieOaHHA OcelalOT 4acCTH-
Ibl pasHbiXx pasmepos. [Ipn kone6aHHAX 3BYKOBOTO H HH3-
KOro yJbTPa3BYKOBOrO AHama3oHa HauJyyllhe pe3y/bTaTbl
NOJNYyYaloTCA OPH KOAary/sluu AbIMOB H TYMaHOB (ecau
pasmepnl yactuu b npeneaax 0,5—5 mxm). C. ['opbaueB u
A. CeBepHulil CUHTAIOT, YTO NPHUYMHA KOAryJsUHH 4acTHI B
yJAbTPa3BYKOBOM 1OJie — TCHAPOAHHAMHYECKHE CHJbl TPH-
TaKeHuss. OHH BO3HHKAIOT B pe3y/bTaTe «CYKEHHSA» [OTO-
Ka rasa MexJy 4acTHUAMH, TaK Kak IIPH 3TOM BO3pacTaior
CKOPOCTH NOTOKAa H yMeHbluaeTcs HaBjeHue. BHewHee nas-
JieHe OKa3biBaercsi 60JblIHM M 06pa3yloTcsi FHAPOAHHAMH-
YyeCKHe CHJBl, KOTOpble «CABHralOT» 4aCTHIBL

B nociienHee BpeMs HCCAelNOBaHHS MO NPHMEHEHHIO
yJAbTpa3ByKa AJsi KOAryJsinHu a3po3oJiell BLIXOAAT 3a paM-
Ku naGopatopunix onbitoB. Kak B Coserckom Colose, Tak
H 32 rpaHumell HMeIOTC NPOMBbIIJIEHHBIE YCTAHOBKH ¢
a3podMHAMHYECKHMH Npeo6Gpa3oBaTe/NsiMd ¥ MOIIHLIMH 3BY-
KOBbLIMH H YJbTPa3BYKOBLIMH CHpPeHaMH Ul aKyCTHYeCKOH
Koaryasauad, B CCCP E. MeZHUKOB NpeNJIOXKHJI MPOMBILI-
JICHHYIO YCTaHOBKY C 3BYKOBON CHDEHOH [J1sl NblJeyJ1aBJH+
Bauud. HauGonee ab¢dexkTHBHAs KoaryJslusi NPOHUCXOAUT
npu uacroTe Kosebanui B mpefenax 1—5 kl'm. Beaytes
pa6oThe no co3naHui 3((eKTHBHBIX CXeM H YCTAHOBOK H
I yJAaBJAHBAHHS BBICOKOAHCIEPCHOH CaXKH.

YnbTpasByK nmpHrolieH H IJs BO3NEHCTBHA Ha CycneH-
SHM TBEPALIX MJH KHMAKMX YacTHI B XKuakocTax. O6 atom
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rOBOPHUT (DAKT CyIleCTBOBAHHS Ipele/bHON KOHIEHTPalUuH
5MYJIbCHH NPH YJAbTPa3BYKOBOM HUCIEPTHPOBAHUH — pe-
3y/JIbTaTe YCTAaHOBJEHHS PaBHOBECHS MEXAY INpoleccaMu
HHucnepruposBanus u koaryasuun. Ilpu obayueHuH yabTpa-
3BYKOM (maxe HeGONBLIOH HHTEHCHBHOCTH) HEYCTOHYHMBBLIX
cycrmeHsuii IPOHUCXOINUT HHTEHCHBHAs KOaryJsius HX vac-
THU. AKTUBHas Koaryjasiuus HaGJaIOfaeTcs TaKKe H Y MHO-
TUX CTOMKUX BOJHBIX CYCHEH3UH OpH AJUTEJLHOM BO3IEH-
CTBHHM YJbTpa3ByKa. B JaHHOM cayyae mpolecc 3aBHCHUT
OT 4aCTOThl YJbTPAa3BYKOBLIX KOJeOaHUM, HHTEHCHBHOCTH H
BPeMeHH O3ByYHBaHHA.

[Tponecc NMPONMTKM MOPUCTHIX Tel B €CTECTBEHHBIX YC-
JIOBUAX NpOTeKaeT KpakHe meldjeHHo. K umcay oGuienpH-
HSITBIX METOJO0B, YCKOPSIIOILHX €ro, OTHOCATCA CJeAYIOLHe:

1. BakyymHpoBanHe MOPUCTHIX TeJ Mepeld MOTPYKeHUEM
HX B XHAKOCTD.

2. IloBelIeHHe AaB/IeHHS KUAKOCTH.

3. 3aMeHa BO3AyXa B NOpax Ha ras, JErkopacTBOpu-
Mbl#l B )KHAKOCTH.

4. YepenoBauue NaBJeHHsI C BAKYYMHDOBaHHUEM.

5. IloBblmeHHe TeMmepaTyphl JXHUAKOCTH HPH MNPOMHTHI-
BaHHH (yMeHbINAETC BA3KOCTb MHUAKOCTH, YTO YCKOpAeT
npouecc).

OnHaKo Bce 3TH MeTOAbl HMHTeHCH(HKALMU Mpoiecca
NpONUTKY He Bceraa 3¢ dekTuBHEl. OHH TPeGYIOT CJIOXKHOrO
cleiHaibHOro 060OPYJOBaHUA M He BIIOJHE YIOBJAETBOPSIOT
Pa3Hoo0OpasHLIM 3anpocaM HpPOU3BOACTBA.

Bosbuine BO3MOXHOCTH Y YJAbTPAa3BYKOBON NpPONHTKH.
HecmoTpst Ha pasHooGpa3ue yc/oBHil NpPOTeKaHHsT Macco-
nepeHoca MHAKUX cpel B KaNWIISIPHONOPHCTHIX TeJaax
(4TO, COGCTBEHHO, H JIEXKHT B OCHOBE NPOIHUTKH), BO3Xel-
CTBHEe YJbTPa3ByKa MOYTH BCeria HHTeHCHUIHUPYeT TIpo-
Lecc, yayuiiaeT CBOHCTBa I'OTOBBIX HU3Je/JHH M MaTepyHaJos.
Kpome Toro, B HecKOJIbKO pa3 COKpauiaeTcsi BpeMs Ipo:
IIUTKH, B pslle clyyaes MpPeJCTaBJseTcsi BO3MOXKHBIM 3aMe-
HHTb MHOTOKDAaTHBIA ee Npolecc HAa OJHOPa30BbIA (IIPH CO-
XpaHeHuu kauecrsa). M, nomMuMo npouero, y/JabTpa3ByKoBas
TPONHMTKA XOPOLIO MOJAMAAeTCs MeXaHH3aUUH U aBTOMATH-
3alui.

B nocnennue roasl crnocod HaXoAHT Bce OoJsee HIHPOKOe
TIpHMeHeHHe JJisd TpPONUTKY MeTa/JIOKepaMHUeCKHX JeTa-
Jefl pasNuuHbLIMHA XKHAKOCTSMH, PaluO- H 3JeKTPOTeXHHYe-
CKMX H3JeJHH — 3JeKTPOH3OJALUUOHHBIMA JIaKaMH, TpU
CKJMEMBAHHU MeTa/lIMYeCKHX H HeMeTaN/JUYeCKHX MaTepu-
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aJloB KJIeeBLIMH COCTaBaMH B NHINEBOH H NepeBoobpabaThi-
BalOILEe NPOMBILLIEHHOCTH.

B ®usuxo-rexnnuyeckom uucturyre AH BCCP E. Kono-
BanoBbiM, U. TepmanoBuuem u H. JIOPOXKHHBIM 6blin
NpOBeleHbl ONBITH [0 YCKOPEHHIO C MOMOIUBIO YJbTPa3ByKa
DPONUTKH MeTalJloOKepaMHKH. PesynbtaTr — aBTOpCKOe
CBHJeTeJbCTBO Ha cnoco0.

Ileranu ykaaAblBaluCbh B NPOBOJNOYHYIO CETKY, KOTOPYIO
ONycKajH B NPONHTHIBAIOMIYI0 KHAKOCTb, 3aNOJIHSBLIYIO
BaHHY. MICTOUHHKOM YJbTPa3BYKOBHIX KoseOaHuil Gbla Mar-
HUTOCTPHKIHOHHBIH mpeobpa3oBaTesb, NUTaeMbll OT Yib-
TpasByKoBoro reseparopa ¥3Ml1,5. Memb6pana Maruuro-
CTPHKTOpPA OJHOBPEMEHHO CJYKHJa IHOM BaHHb. MaluH-
HbBIM MacJOM NPONHTHIBAJHUCH KeJje30yriepoiucteie 06pas-
Bl LUJAHHApHYecKoH ¢opMbl ¢ mopucroctbic 20%. Koad-
¢dunvent sanonHeHus: nop 75% (TeXHHUeCKHe YCJIOBHA 114
nponuTkn JHetajeil mopucroctbio 20%) MOXKHO HOJYYHTDH
B Teuende 8—10 mun npu Temneparype Macaa 291 K u 3a
3—4 muH — npu 333 K. Ilpu oGwiuHONl npomuTKe TakoH
pe3yabTaT MOXKeT ObTb mojyden 3a 50—70 MuH mpu TeM-
nepatype 393—403 K, a npu BakyymHoit — 3a 20—30 muH.

PesyabraThl yJAbTPa3BYKOBO!N NPONUTKH KeJE3HOH Me-
TaJJIoKepaMuku cMecbio 50% mapacduna u 50% Kosamouz-
HO-rpaUTOBOrO NpemapaTa Ha aBHALHOHHOM Macje IpH
tremnepatrype 383 K nokasaju: yapTpasByK NMO3BOJsieT 3Ha-
YMTEJbHO COKPATHTb BPeMsl NPONHTKU U AOCTHuUb TpebGyeMo-
ro HanoJHeHus yepe3 10 MHH (Npu cyllecTByOUleH TeXHO-
jJorun — uepe3 1,5—2 4). Kpowme TOro, nponutesisaoas
€eMecb MHTEHCHBHO NepeMellHBaeTCs W rpadur He Ocaxnua-
eTcs Ha JHO BaHHBI, YTO FapaHTHPYeT OTJIHYHOE BHeIpeHHe
rpaduTa B NOpH MeTa/JIOKeDaMHUYECKHX KOJIbIEBHIX 3aro-
TOBOK.

YiabTpa3BykoBasi MponuTKa TPaHCHOPMATOPOB M APYTHX
3JIEKTPOTEXHHUECKHX H3JeNHH 3JeKTPOU30JSUHOHHBIMH Ja-
KaMH Takxe NpelIcTaBHJIa HarJAsAHbEe J0Ka3aTeNbCTBa ee
NpedMyILecTB Nepel NPONHTKON B BaKyyMe M LIHKJIHYECKOH
(BakyyM-naB/eHue) mponutkoil. Hanpumep, y GoablunHcr-
Ba TpaHcpopmaTOpoB, 06pabOTaHHLIX YJAbTPa3sBYKOM, CO-
NPOTHBJIEHHE H3O0JSLHH MeXAy O6OMOTKaMH OKa3aJoChb BHI-
mle, yeM y NPONUTaHHBIX NpH BakyyMe. KomnaktHocts 060-
PYAOBaHHSl, COKpallleHHe BPeMeHH NPONHTKH B 3—6 pas,
o6serueHye TPyda BHITOJHO OTJHYAIOT yJAbTPa3BYKOBOH Me-
ToA. [lpw ucneiTanusx He OblIO OGHApPYXKEHO HH OIHOrO
clyuass HeCcOCTBEeTCTBHs TpPeGOBaHHAM TeXHHUYECKHX YcJo0-

45



Buii. Tak, npH KOHTpO/JIbHOM pa3pe3e KaTyLIeK BbISIBHJIOCH
abCO/IIOTHOE COOTBETCTBHE  TEXHHUYECKHMM TpebGOBaHUAM;
NOBpeXKAeHHA 3MaJieBON H30JSUHH M NPUNAKKH KOHLOB He
6b110. Bee kaTywmiku ycnellHO NpPOILIHM TPOBEPKY MO 3JeK-
TPHUECKMM NapameTpaM, Ha BHOPOIPOYHOCTb, K/JIHMaTHye-
CKHe HCIBITaHUA.

3uauuTeNbHBI 30 (eKT MOJydeH NPH NPUMCHEHHUH YJIb-
TPa3BYKOBBIX KoJeGaHHH AJa HHTeHcH(HKaLUH Ipouecca
H3COTOBJIEHHS cTekJaomaacTukoB. CTek/J0onMacTHKH mpe-
CTaBAsIOT co60i reTeporeHHble CHCTEMbl H3 CTEKJOBOJIOK-
HHUCTOTO HANOJIHHTENS H NOJMMEDHOro CBSI3yIOLIero Belle-
ctBa. VX MeXxaHHuecKHe XapaKTepHCTHKH ONpelelsioTcst B
OCHOBHOM CBOHCTBAMH U ODHEHTAlLMel CTEKJOHAMOJHHUTEN,
COOTHOWIeHHEM CTekna u cMosbl. CyllecTBeHHOe BJAHSHHE
Ha NPOYHOCTHblE XapaKTePHCTHKH OKa3blBalOT TaKue CTPYK-
TypHble (aKTOpbl, KaK paBHOMEPHOCTb pacnpeleseHUs
CTEKJIOBOJIOKHA B 00beMe CTeK/OIJAacTHKA, Haluuue Tpe-
IIYH, BO3AYIUHBIX BKJIOUEHHH M APYrux AedeKToB.

Bbio 3KcnepuMeHTaJNbHO NPOBEPEHO BJHSHHE YJAbTpa-
3BYKa Ha CBOHCTBA CTEKJ/OMNNACTHKOB M3 CTEK/JOTKAaHH H
3MOKCHAHO-(QeHOMbHBIX cBsA3YyIomuX. [TuTanne B mponurou-
Hoii BanHe Y3BII-1 ¢ BOZSIHBIM OXJlaXKJeHHEM Jlaka — OT
redepatopa ¥3I-10, npeo6pasoBaTesb MarHHTOCTPHUKIHOH-
ubifi, [IMC-6M.

W3 BbiCcyLIeHHOM TKaHH HOPeCCOBAHHEM H3roTaBJIHBAaJH
CTEKJOTEKCTOJNHT. DKCIIePUMEHTHl NMOKa3aJlH, YTO BO3JelicT-
BUe YJIbTPa3BYyKa YIJOTHsJIO CTPYKTYpy (H3MeHsnachb ¢op-
Ma HuTel), cMoJsia pacnpeleJsnach paBEOMepHee, TOHKHUMH
MpocaofiKaMU MeXAY HUTSIMM, 3HQUHTE/bHBIX ee CKOIJIeHHH
06HapyXKHTb He YyAajocb. MexaHHUeCKHe XapaKTepHCTHKH
Marepuasa npu YJAbTPa3BYKOBOH HPONHTKe (Hpelesa Npoy-
HOCTW npu H3ruGe, TBepAOCTb NO DBpuHesm0) oKasanuch
noury B 1,5 pasa Bhille, ueM npH OOBLIYHOM.

Ycnemso npuMeHHIM YJAbTPasBYK H AJS HHTeHCH(pHKa-
uMd Kpajuenus apeBecuHsl. Hampumep, 3a 30 MuH 03By-
YHBAHHUS KPACHTEJIb NPOHHKAET B COCHOBble 0O6pasibl Ha
ray6uny, B 30 pa3 60Jbllyi0, yeM IPU OOBIYHBIX CHOCOGAX.

CoserckuM yuensiM H. ToHyapoBbiM mosyueHo asTop-
CKGe CBHJETENbCTBO Ha CIOcO0 pa3kHuKeHHd C IOMOILbLIO
yJAbTPa3Byka Jaka NpPH HOKDPBITUH [PEBECHHIX IOBEPXHO-
crefi. CraJjo BO3MOMHBIM H30aBHUTbCA OT HCNOJb30BaHHUSA
JAOpOruX H BpPelHbIX AJNs 310POBbsl YeJOBeKa pacTBOpUTE-
aeil. Kpome rtoro, yJyuiIH/JOCh H K44eCTBO MOKPBITHIL

HnTtencudukauua npouecca NPONHTKH HOA AeHcTBHEM
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yabTpa3ByKa HMeeT GoJiblioe 3HAYEHHE H I 06Jaropaxn-
BaHus ApeBecunbl. B. Beawit B B. AHHeHKOB nponuThiBasu
JIpeBECHBY BBICOKOBH3KHMH HOJHMEDHBIMH CMOJaMH C MO-
MOLLbI0 YJbTPa3BYKOBOH BaKyyMHO-KOMNDECCOPHO# ycTa-
HoBkH. IlpoHHKalontas cnoco6HOCTb PacTBOPa 3HAYHTENBHO
BO3pOC/]a, OH 33N0JIHAET COCYAb H NOJIOCTY KJIETOK H Opo-
HHKaeT B MEXKJeETOYHBle NMPOCTPaHCTBA. DTO NOATBepKIe-
HO MHKPOCTPYKTYPHBIMH HCC/eNOBaHUAMH JApeBECHHbI, IpQ-
NHTaHHOR ¢ NPHMeHeHHeM H 0e3 NpHMEHEHHs yJAbTPa3ByKa.
Ilpu nasnennu 7 aT 03ByuHBaHMe DacTBOpa B TeueHHe 7 ¢
COKPATHJO ORTHUMAJbHOE BpeMsl BBIAEDXKKH MO NaBJeHHeM
¢ 60 no 45 muH, 1. €. na 25%.

YabTpasByk cokpaulaetr B 4—>5 pas u BpeMsl KOHCepPBH-
posanusa WKyp: uepe3 1,5 4 B o0pasle HakalJHBalOCh
coru B 2,2 pasa Goxblue.

YabTpasByKoBast NPONHTKA MOXKET HATH HE TONbKO B
HeNpepbIBHOM peXHMe, HQ H B HMNYy/JbCHOM. HMHKeHeps
A. Ilepummn u I'. Kapnaues o6GpaGareiBanu HMIYJAbCaMH
yabTpaspyka rpadutoBeie aHoRu. [lpuGop, pa3paboran-
HbIfE HMH — HIHPOKONOUIOCHLIR THADOAKYCTHUECKUH H3AY4a-~
TeJib. Jlaxie npH CPaBHHTEJbHO MAJkIX HMILY/bCaX HpOLEcE
cyutecrBeHHO (B 2,5 pasza) yckopancs, a Opd SHEPrud HM-
nyabca B 500 Ik cKOpocTh DpPONUTKH YBeJHYHBalachk ROY-
TH B 20 pas. DeKTPOAH HCIONb30BaJHCh B ONBITHOM HpPO-
H3BOJCTBE M TMOKa3aJH XOPOIIHe KCIyaTalHOHHBIE Kaue-
€TBa.

Yabrpa3Bykosas NpPONHTKa He Tpe6GyeT C/OXKHOrO cHe-
nHanbHOro OGOPYAQRAHHR, 3HAUUTENbHO HHTeHeHGHUHpYyeT
npeuece, yayulraeT KauyecrRO NPODMTHIBAGMBIX H3LENHI.

Crenylomuii paafiel NOCBAINEH HONOJNb3QOBAHHI  YAb-
TpPa3ByKa B CHCTeMaX Hepa3pyHIJIQIIero KOHTPOJH, B KO-
TOPLIX OH 3aHHMaeT BHAHOE MeCTO.

Hepaspytuaowmuia  KOHTPOnNb

Qnur M3 METOROB HEPa3PYHIAONEra KOHTPONS H3HENHH
H 3aroToBOK — YyJabTpa3ByKoBas Eedekrockemus. C ee
MOMOIbI0 MOXHO NPOBepATL AeTald OOJLINHX B MaJbiX
pa3MepoB, NOCKOIbKY FAyOHHA NPOHHKHOBEHHUS YJIbTPa3By-
Ka B Meraan Reeruraer 10 m. YiapTpasBykosbie RedeKro-
CKQNEl NQ3BOJRIOT BHIIBHTb HE TOJBKO YXKe oOpasoBaBllnie-
cst AeeKTHE, HO W KOHTPOJIHPOBATb CTPYKTYPY MeTaLaa,
onpelensTb BeNHYMHLL 3¢pHa WU IPpadUTHBIX BKIMWYEHWH B
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CTaJIAX, KaueCTBO ¥Keje300eTOHHBIX KOHCTPYKUME, AeTasel
U3 MJacTMacc, KepaMHKH, JepeBa H Ap.

B nocnennue rogb OedeKTOCKONHA OCBAMBAET YyJbTpa-
3ByKoBble BosIHB Penes u JIam6a. Boaubl Peses pacnpo-
CTpaHsioTcsl BAOJMb CBOGOAHOH TpaHUUbl TBEPAOro TeJda
(noBepxHOCTH) u ObICTPO 3aTyXalT ¢ rAyOuHo#. Bouausl
JI3m6a — ynpyrue BOJIHBI, KOTOpbie B TBepJOH MJacTUHKE
co cBOOOAHBLIMHM IPaHHLAMH CMeU[AaIOTCS B HailpaBJIeHHH
pacnpocTpaHeHHsl BOJIHBl H NePNeHIUKYJSIPHO TMJIOCKOCTH
nnactuHkd. [lepBoHaya/nbHO NPH YJAbTPa3BYKOBOM KOHTPO-
Jie IpUMeHSIM NPOLOJbHBIE M Honepeunbie BOHbL. OLHaKO
3TO OrpaHHUYHBAaeT BO3MOMXHOCTH KOHTPOJSA, TaK KakK pas-
MepBl HCCAelyeMbIX NpeJMeTOB [OJKHBI OblTb HAMHOLO
6oJblie AJHHBI BOJIHBIL.

[Tpumenenue BosiH Pesess u JIamGa sHaumTesbHO pac-
IHPUIO BO3MOXKHOCTH YJbTPa3BYKOBOH [de(eKTOCKOMHUH,
MO3BOJIMNIO 3aHATH e MepeloBble NMO3HLUUH CPelH MeTOJO0B
He paspylamoullero KoHTposas. PejeeBckue BOJHBI pacmpo-
CTPaHsIOTCA Ha GosblIHE pacCTOsiHHA. 3HAYHT ONHOBPEMeEH-
HO MOXHO 03BYUHMBaTh GOJblMe YUacCTKH H3Aenus, o6Hapy-
kuBath Aedexrtol B 0,02 MM Ha paccrosHuu Oosee 4 M.
Ouu «paboTaloT» €O BCeMH BULaMH Je(eKTOB MOBEPXHOCTHU
H TOBEPXHOCTHOrO CJOS: TPELIHHAMH, MOJOCTSAMHU, HHOPOX-
HbBIMH BKJ/IIOUEHWSIMH, YCTAJOCTHBIMH TPeUlHHAMU U MHUKPO-
TPeUMHaMU B MeTaJsax u T. II.

Yabrpa3sykoBreie BOJMHBL JIsM6a yAOOGHBI I KOHTPOJf

MeTaJInYeCKHX JHCTOB, TPyO, ONpexeseHHS YOPYrHUX H
TEpMOYNPYTUX XapaKTePHCTHK IJacTHHUaThX obpasmos. C
HX MOMOIIbIO MOXHO OOHapYXKHTbh pa3HooOpasHble JedeKThl
JIHCTOBOTO NpPOKAaTa: TPELIWHbI, MyCTOTHl, Ae(eKThl CBapHO-
ro mBa, HHOPOAHLIE BKJIOUEHUS MaJbIX M GOJbIIHX pa3Me-
poB.
OcHOBHBIE MeTOIbl YJAbTPa3BYKOBOH HedeKTOCKOMHH —
TEHEBOMH, HMIYJbCHbIHA, Pe30HAHCHBIH, HMIELaHCHBIHA, METOX
cBoOoAHBIX KoJseGauuit u Ap. Ilpumensior ux usbuparensn-
HO, B 3aBHCHMOCTH OT OCOOEHHOCTeH KOHTPOJIHPYEMBIX H3-
neauil, pasHOBHAHOCTeH JAedeKTOB H NapaMeTpoB, KOTO-
pbie He0OXOAUMO NIPOBEPHTD.

TeneBoit MeTon HCIOJNb3YyeT ocnabieHue (yMeHblIeHHe
MHTEHCHBHOCTH) YJbTPa3BYKOBBIX BOJIH NIPH BCTpeue BHYT-
pu usmenusi ¢ JedeKTaMH, KOTOpbie CO3AAIOT YJAbTPa3BYKO-
Byl0 TeHb. MMeioTcs ABa YJbTPa3BYKOBLIX NpeoGpasoBaTe-
Jsi: OAMH H3JyuyaeT BOJIHbI, APYro# npuuumaer (pery.u-
pyer) ux. HemocratkoB y Hero MHoxecTBo. Masas uys-
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CTBHTENbHOCTb (AedeKT oOOGHApYyKHBAeTCA JHillb TOTAA,
KOTfla CMI'HAJ H3MeHseTCcs He MeHblle, ueM Ha 15—209),
MesiKHe HdedeKThl Mo3ToMy BOOGIie HEBO3MOXKHO oOGHapy-
¥Kutb. HeB0o3MOKHO U ompefenuTb, Ha KaKoi riyGuHe Ha-
xonutcs fedekt. M TeM He MeHee ero yCHeIIHO NMPHUMEHSIIOT
npu pafore ¢ TOHKHMH U3AENHSIMH, B YaCTHOCTH, CTaJb-
HBIMH JIHCTaMH, B KOHTDOJIe KayecTBa repMeTH3alHH coe-
nuHenui. HemnoTHocTH coeluHeHUH, 3alMOJIHEHHblE BO3AY-
XOM MJM KaKMM-HHOYIb rasoM, NpPakTHYeCKH He NPOMycKa-
I0T YJbTPAa3BYKOBble BOJIHBI, 32 HUMH 00pasyercs 3ByKOBas
TeHb. B 3TOM ciyyae KOHTPOJIb ROCTAaTOYHO HamexeH. [Ipu-
60p Aas ompeleeHUs] KAaueCTBA TrepPMETH3AUUH — CepHii-
HbI# Nedekrockon YIM-IM.

B ornnune oT TeHeBOW UMNyJbCHas (3X0-MeTOX) YJb-
Tpa3ByKoBasi Ae(eKTOCKOIHS UCIONb3YeT BJEHHe OTpaKe-
HUS YJbTPa3sBYKOBbIX BOJIH. MMIyJbc, OTpasuBUIMCb, BO3-
BpaliaeTcsa 00paTHO — K mpeoGpa3oBaTento, KOTOPBI B
3TO BpeMs paboraer Kak npueMHUK. YacToTy cieloBauus
HMIYJIECOB MOXHO H3MEHSTh C TaKHM pacyeToM, 4TOOBl MpH
Onpejie/IeHHbIX pa3Mepax H3Jesusl UMIYJbC BO3BpATHJICHA K
npeoGpa3oBarenio paHblie, yeM GyIeT MOCIAAH CAeAYIOIIMHA.

VIMnyJabcHBI METOX [O3BOJIAET HCCAEAOBATb H3MeNHs
NpPH OJHOCTOPOHHEM AOCTyNEe K HHM. DTO OCOGEHHO LEHHO
NPU KOHTPOJIe U3JAeJHil, B KOTOPHIX TPYAHO HJH HEBO3MOM-
HO PAaCHOJIOXHUTh NPUEMHHK YJIbTPa3BYyKa C MPOTHUBOIOJIOK-
HOU CTODOHBI MpPOBEpPsSIeMOr0 Yyuacrka. UyBCTBUTEJNLHOCTH
ero 3HauuTeNbHO Bbllie TeHeBoro. OH He TOJMILKO OOHapy-
¥KHBaeT MeJsbyaiiiuue NedeKTbl, HO M ONpedenaser, Ha Ka-
Koft riyGuHe OHH HaXOAATCS. A [0 BeJHYHHE AMILIHTYAL
OTPaXKEHHOIQ CHTHaJa (3XO-CHTHAJa) MOXKHO OPHEHTHPO-
BOYHO YCTaHOBHUTb pasmepnl Aedekra. Ho, yBHl, ero Heabas
IPUMEHATb A/ KOHTPOJS HM3AeJHH MaJjblX pa3MepoB.

Hama mnpombliieHHOCTh BbiIYCKaeT Pas3/JHYHOrO BHAA
uMnyabcHbBle fedekrockonsl, CraHmapTHBe ammaparsl LIS
KOHTPOJIST CTaJbHBIX, aJIOMHHHEBBIX U JIATYHHBIX H3JeNuit
paGotator Ha yacrorax ot 0,5 xo 10 mI'u. Yuusepcaabuble
cHabxeHbl HaOOPOM pasJUYHBIX HMCKaTeJbHbIX [OJIOBOK,
BbI6Op KOTODPHIX 3aBHCUT OT (OPMBI U KOHCTPYKTHBHBIX
OocoOeHHOCTEN HCOBITBIBaeMoit merann. Hanpumep, nas
KDPYTJIbIX [eTajell NIPUMEHAIOTCS HAaKJIOHHble HCKaTeJIbHbie
FOJIOBKH, a AJISl CHJIbHO IIEPOXOBATHIX MOBEPXHOCTEH — ro-
JIOBKE C Pe3HHOBBIMH MeMOpaHaMH, 3alOJTHEHHBIMH JKHIKO-
CTBIO.

JJist KOHTPOJISL CBApHBIX LIBOB TPYO YAOGHBI AedeKTo-
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cxonnl YIAM-IM, VIL-15T ¢ McKaTeJbHHIMH TOJOBKaMH
tuna HII-2, MckaTtenbHyio roJiOBKY NepevellaloT 3Hrsaro-
06pa3Ho BRoAb OCH TpyGe Ha 30—50 MM H OLHOBpPEMEHHO
N0 OKpYyXHOCTH ¢ waroM 2—3 MM. JledeKr oTpaxkaercss Ha
3KpaHe Ne(eKTOCKONA CHTHAJOM.

HoBbilt  ysnbTpa3BykoBoii  HMNYJBbCHBIA Je(eKTOCKOMN
JAYK-21 KoHTpOJIHpYEeT KauecTBO KJEeBHIX KOMNOSHTHBIX
KOHCTPYKUHHA MeTaJJ—CTeKJI0—IJacTHK U BHISIBJSET Je-
¢exThl Kneesoro mBa. A JIYK-66, paspaGotaHHbI BO
BHHNHWKe, npennaswauen ans obuapykeHus AedeKroB B
MeTaJJInYeCKHX H3JeHsX, ONpelefieHHs MecTa HX pacrno-
JIOXKEHHd W TOJWMHB u3fenuin. [IpuGop nanexeH H yHo-
6en B aKclyaTaluy, riay6uHa apdeKkTuBHOCTH paboThl €ro
B craaun Jocruraer 10 M. B TOM Xe HMHCTHTYyTe CO3/AaHa
yabTpa3BykoBas ycraHoBka JlHectp-1 Assi aBTOMaTHueckKo-
TO KOHTpPOJSl KayecTBa CBAPHOro 1Ba TPy6 AuaMeTpPOM IO
820 MM ¢ ToamuHON cTeHOoK 6—12 MM, mauHOM o 12,2 M
H CKODOCTH IBHXKeHHs1 TPY6 1o 80 M/MuH.

PesonaHcHblli MeTOX y/abTPa3BYKOBOH AedeKTOCKONHH
ncnoab3yer (eHOMeH He3aTyXaHus Koae6aHui. Bo Bpems
KOHTPOJILHOTO H3MePEeHHS reHepaToOp HACTPaWBAOT Ha pe-
30HAHCHYIO yacTOTy KosebGaHMit H3JeJuss oOmpeleJeHHOH
TOJIIHHBL. 3aTeM ONpeNesslOT MOMEHT HCUE3HOBEHHH pe-
30HAaHCa, YTO H YKa3blBaeT Ha H3MeHeHHe TOJLIHHBI HJH Ha
HalMyHe BHYTPH H3Zeausi Aedexra. 3Has yacToTy H3ayue-
HHSl YAbTPa3sBYyKa M CKOPOCTb PacHpOCTPaHEHHS €ro B Ma-
TepHaJle, JEerko ONpeleNHTb 3Ty TOJLIHHY HJH paccrosHue
o nedekra. PesoHancnasi ynbTpa3BykoBast AedeKTocKonus
Han6osiee ynoTpeGHTesNbHAa NPH OAHOCTOPOHHEM JOCTYHe K
usfeansam (obwuBka KopabJefl, KOTJIOB, 060s0ueK Kabens
n 1p.). las atoro, B 4aCTHOCTH, peAHa3HaueH YJbTPas3By-
KOBO#1 pe3oHaHcHu ToamuHoMep TYK-3.

Ha knmuHesckoM 3aBojie «DJ/eKTPOTOUNpuUObOpP» cO3xaH
ronmuHomep TYK-4B nas u3MepeHHs CTEHOK I[JIOCKOMma-
paJjieNbHBIX H OUJIMHIDHUECKHX MH3JAeJHH, BBHIABJIECHHS He-
(dexroB pasmepamu 1010 MM n Gosee. OH cHabXeH cne-
LHaJbHBIM YCTPOHCTBOM HENOCPEACTBEHHOTO OTCUeTa TOJ-
nH, Jlisi HenmpepHIBHOTO KOHTPOJS TOJILHHBI H3AeNHA H3
MéTaJjnia, CTeKJa, KepaMHKH, IJacTMace H Jp. HCIOJb3yeT-
€A YAbTPA3BYKOBOH HMMepCHOHHBIH Jedekrockom Me-
TaJa-2M.

Pesonancubllt MeTOL HepEeKTOCKONHH NDHMEHsETC He
TOJIbKO B NPOMBIIIJIEHHOCTH, HO U NPU pELIEHHH HEKOTOPHIX
TeopeTHYeCKHX npobaeMm. Tak, ero MoXHO HCIOJB30BaTh
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AJisl OTpeJieleHHsl XapaKTePHCTHK TBEPAOro Tesla B YCJO-
BHAX BBICOKHX TeMIeparyp.

B HayuHO-HCC/IeZ0BaTENIbCKOM HHCTHTYTE XHMHUYECKOro
mamuHocTpoenuss (BHHMMUXWMMMam) paspaboraH Tak Ha-
3bIBAEMbIil OTHOCHTEJbHBIA MeTOJ Y/bTPa3BYKOBOTO CTPYK-
TYPHOrO aHa/JH3a MeTaJ/JIOB, CO3ZAHO ero anmnapaTHoe
ojopmiaenne. M3loMuHKa 31ecb B TOM, 4TO II0KasaTe/b CTe-
[eHH paccesiHHsl YJbTPa3BYKOBBIX KoJeOaHHH B MmeTale,
[0 KOTOPOMY ompejie/isieTcsl, HalpUMep, BeJlHUHHA 3epHAa —
OTHOILIEHHe aMIUIUTYH 3XO-CHTrHaJ0oB npu pabore Ha pas-
HbiX yactoTaX. CTpykTypHble KOI()(HLHEHTH ONpeNessicT
MO 3TaJIOHHBIM 00pa3uaM, KOTOpble M3rOTaBJHBAlOT H3 Ma-
Tepuaja TOH Ke MapKH; OHH AOJIKHBI HMETb TOT XKe JHa-
MeTP, TOJINHMHY H YHCTOTY NOBEPXHOCTH, YTO U KOHTPOJIH-
pyemble usfenansa. CTDYKTYpPHBIH aHA/JIH3 TPHMEHSIOT AJASA
KOHTPOJISt BeJIMYMHBI 3epHa B ayCTEHHTHBIX XPOMOHHKeJie-
BbIX HEPXKABEIOWUX CTaAAX, CTPYKTYpbl BBICOKONPOYHOrO
yyryHa u Ap. Merop ynpouiaer mpouecc KOHTPOJS, MO3-
BOJIIET COKOHOMHTb MeTaJlJl, CHH3UTh 3aTpaTel TPyAa, T. €.
BeCbMa 5KOHOMHYeCcKH 3(h(eKTUuBeH.

Hmnepancnaa nedeKToCKONUsi — HCNOJIb30BaHHE 3aBH-
CHMOCTH NOJIHOTO MeXaHHYeCKOro CONPOTHUBJeHHS (HMne-
JlaHca) KOHTDOJIMPYEMOro H3Je/iusi OT KauecTBa COEAHHe-
HHSl OT/JeJIbHBIX ero 3JeMeHTOB MexAy coGoil. [IpeanHasHa-
YeH B OCHOBHOM JJifi aHanau3a KJeeBblX, AHGDDY3HOHHO
nasHblX COeflMHEHHi B TeX cayuasix, korja TpebyeTcs CTO-
OpOUeHTHBIH HaleXHbli KOHTpoJb, Ha xumuHesckoM 3aBo-
e «DJaeKTpoTounpuGop» H3rOTOBJIEH HMIEAAHCHBIH YIbTPA-
3BykoBoii Iedekrockon MAJI-2 nns paGoTsl ¢ MHOrOC/OM-
HbiMH KOHCTpyKuusiMu. ITpuGop KOHTposHpYyeT KauecTBO
coelHHEeHHHA OOIIMBKH U3 MaTEPHAJOB CO CPABHHTEJbHO Bbi-
COKHM MOAYyJeM YNPYrocTH ¢ MeTaJJHYeCKHMH H HeMeTaJ-
JuyecKMMHU sneMeHTaMu. IIpuueM KOHTpOJb OcyllecTBJ/seT-
Cfl TOMIbKO CO CTOpOHB ©OOWUBKH., PabGora ¢ npubopom
HUAJ1-2 ouenb npocra. OmepaTop clerka fpHKHMaeTr Aat-
YUK K KOHTPOJHPYEMOMY H3JAeJNHIO H BOIUT IO MOBEPXHO-
cTH, Ha6J/I0Aasa 32 NOKa3aHUAMH HHAUKATOpaA.

U3 HoBefilwell annapaTypsl npeficTaBiaseT HHTepec ycra-
HoBka YKTC-2M nns aBTOMAaTHYeCKOro yJAbTPa3ByKOBOIO
KOHTPOJISL KauecTBa TOYEYHOH 3JIeKTPOCBADKH JIUCTOB H3
aJIIOMUHHEBbIX CHAaBOB TOMWHHOA 0,6—2,5 MM.

B ycTaHOBKe HOMOJ/Ib30BaHbI y/AbTPa3BYKOBble NAaTUHKH,
BCTPOEHHble B 3JIEKTPOLEpXKAaTeNH CBAapPOYHOH MalIHHBL
BBoa xosne6anuil B 30Hy CBapKM H HX HpPHEM OCYU(ECTBJIsA-
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I0TCA yepe3 CBapOuHbie 3JeKTPOJbI, KOTOPbIE IJisl OXJIaxae-
HHMA NOMeLleHbl B BOLY. Bo BpeMs pacniasieHnusi MeTajja
AAPO CBAapHO TOYKH HaCTHYHO 3KPaHUDPYeT YJAbTPA3BYKO-
Bbie KoJieGanus, H3MeHssl BEJHUHHY NPHHATOrO NaTYMKOM
CHTHaJjia, 3JeKrpoHHble OJ0Ku 006pabaThiBalOT INPHHATHIE
CHTHA/bl M BBIZAIOT Ppe3yJabTaThl KOHTPOJS B BHIE 3alMCH
Ha caMomucel ¥ CBeTOBOW churHanu3auuu o 6paxe. Ilpu He-
06X0NMMOCTH TIOJAETC CHTHAJ OCTAaHOBKH CBapOYHOH Ma-
LIHHBI

ABTOMaTHuecKu#l. yAbTPa3BYKOBO# ToamuHoMep De-
punn-1. Drto aKycTHueCcKOe HMIYJIbCHOE YCTPOHCTBO AJs
6eCKOHTAaKTHOrO H3MepeHHs TOJIIUHB ¢oJabru u3 Oepuu-
JHeBOH OpOH3B U APYrHMX LBETHHIX METaJJIOB H CIJaBOB.
IIpn6opoM MOXKHO KOHTPOJIHPOBATh TaKkKe TOJLIMHY He-
METaJJIMUeCKHX JHCTOBHIX MaTepHaloB, XJomyaToOyMaiK-
HBIX H CHHTETHUECKHX TKaHeH, 6ymMaru, KapToHa H APYFOH
TPOAYKUUH XHMHUYECKOW, TEKCTHJIbHOH M 1Les10J03HO-6y-
MaXHOH mpoMmbiieHHocTH. Jnanason usmepenusi—20—>50,
40-—100 mkm. ITo cpaBHEHHIO ¢ paAHOM3OTONHBIMH NpHOO-
paMH aHaJOrMYHOTO Ha3HaueHHs HMeeT CJeAyloLlHe Ipe-
HMylleCTBa: MeHblIuH rabapur npeobpasoBartes, uTo 006-
Jeryaetr yCTaHOBKY Npubopa Ha IeACTBYIOLIHE NPOKATHHIE
CTaHbl M JAPYrue IPOU3BOJACTBEHHbIe arperaTthl; O60JbLIOH
pabounit 3a30p u nosHas He30NacHOCTb JKCIIyaTalHH; He-
3HayHTeJbHOEe BJHSHHE HA NIOKa3aHHs NJOCKOIapaJJelb-
HOTO NepeMelleHHs MaTepuaJja, a TaKXKe H3MEHEHHS €ro
HaKJOHAa OTHOCHTE/bHO IIOCKOCTH NpeoOpasoBaTesis; Cpas-
HHTeJbHO HH3Kasi CTOMMOCTb.

IlepcneKkTnBHO mpuMeHeHHe YJIbTPa3ByKa IJ/isi HHTEHCH-
(bukalny Hepa3pylIaloUEr0 KOHTPOJAS METOAOM NpPOHHKAIO-
IMUX, XHMIKOCTeH, B YacTHOCTH, KOHTPOJSI TepPMETHUHOCTH
HOJIYIPOBOJHUKOBHIX npubGopoB. Hapymenne repmernuHo-
CTH BeJEeT K TOMY, UTO B Npu6Op NPOHHKAIOT BJjara, raso-
Bhie npumecd U T. A, IIpubopel morpyxaioTcs B aleTOHO-
BYIO BAHHY, U €C/IH B HAX HMeeTCs Teub, TO BJiara Ionajxaer
B Kopnyc. JTo OTpaxKaercss Ha TakKoM 0c000 YYBCTBUTEJb-
HOM K BJiare mapaMmeTrpe, Kak o6paTHbIH TOK.

ITo cyuiecTByIOIIEl TEXHONOTMH HCOBLITAHHHA Ha repme-
THYHOCTb BbIIEPXKKa B alleTOHOBOH BaHHe- NOJMKHA IJHTb-
¢ He MeHee 72 u. Y/IbTpPasByYK # H3OBITOYHOE JlaBJieHHe
COKpallalT AJHTEJbHOCTb HCIOBITAHHH 10 6—9 MuH u noa-
BOJISIIOT 3aMEHHTb arpecCHBHYI0O M B3DHIBOONACHYIO CpeLy
(aneton) Ha BOHY.

Hns npoBelennss MCUBITaHUH Ha repMETHYHOCTH MO Ta-
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KOMY cnocofy paspaGoTaHa YCTaHOBKa: eMKOCTb (ee 3a-
NOJIHAIOT BOXOH), OHO KOTOPOH — MJIaCTHHA MAarHHTO-
cTpuKkuHOHHOro npeoGpasosartens [IMC-15. Hanpsxenue
nojaercs OT yJabTpa3BykoBoro reHeparopa Y3I-2,5 uau
¥3rI-22-10.

CpaBHuTe/bHBlE HCOBLITAHHS ABYX NapTuil npubopos,
NPOXOJAHUBIUHE MO0 OXHHAKOBOMY TEXHOJIOTMYECKOMY Mapui-
pyTy, MOKa3a/u, YTO NPeMJOXKEHHBII MeTOH KOHTPOJA rep-
METHYHOCTH C NMPHMEHEHHEM YJbTPa3ByKa HaAEXHO BbiAB-
Jser gedeKTHble NpUOOpPbl U 3HAUUTEJNbHO COKpaliaeT Bpe-
M$1 0TGP aKOBKH.

Mertannyprus

ABuanus, pakeTHasi TeXHHKa, 3JeKTPOHHKA TpebyIOT
HOBBIX MaTepuaJjoB, BbAEPXKHBAIOWHUX dKCTPEMalbHbie yc-
noBust. [TonyuuTb UX MOXKHO JIMIIb NPU YCHOBHH COBepILEH-
CTBOBaHHSl IPOU3BOACTBA, INPHMEHEHHH HOBBIX 3pdeKTus:
HBIX CIOCOGOB BO3AEHCTBHS Ha pacn/aBjeHHbIA U KpUCTaJ-
Jusyolmuiics Mmartepuan. B uactHOCTH, BO3ZefcTBHE Y/b-
TPa3BYKOM Ha paciyaB/eHHbII MeTa/1 «BbI3bIBAeT K MKH3-
HU» (pu3uyeckne 3ddekTh: yAaseHue H3 pacmiaaBa pacTso-
PEHHOro B HeM ra3a M HeMeTaJ/lIMYecKHX BKJIOYeHUH, pas-
HOMepHOe pachpelejeHHe OXHONO MeTajna B JPyrom, H3-
MeJbyeHHEe MHKPO- H MaKpPOCTPYKTYpPbl H  pas/HyHbIX
CTPYKTYDHBIX COCTaBJAIOIIUX CHJiaBOB 4 Ap. Bce ato mo-
BblllaeT MEeXaHHYeCKHe W MJacTHYecKHe CBOfCTBA MaTepH-
aJIoB.

dddexTusHocTh 06pabOTKH pacmaaBJIeHHOrO0 MeTasia’
HWJIM CjaBa B OCHOBHOM 3aBHCHT OT HHTEHCHBHOCTH YJb-
TPa3BYKOBBIX KoseOaHui. 3HAUUT, [JIaBHAs 3agay NpH 006+
paboTKe pacn/jaBJeHHOr0 MeTajja — BBeCTH YJbTPasBy-
KOBble KoJieGaHusi HauGOJbIledl UHTEHCHBHOCTH B pacmn/ias
¢ BbICOKO# Temnepatypod. J[las storo Heo6xolauMa paiu-
OHalbHas CHCTeMa BO30YXKIeHHS YIOPYrux KojaeGaHHH B
pacniaBe ¥ MPOMEXYTOYHOe 3BEHO IJIfl HJHTENbHON mepe-
Hayd YOpyrux KoseOGaHUN XKUIAKOMY MeTalny B YCJAOBHUAX
60/IbIUMX MEeXaHHYeCKHX W TePMHYECKHX HampsiKeHUH.

s Bo36yKaeHHs KoJeGaHHH MOrYT ObITb HCIOJNB30+
BaHbl Pa3/iHuyHble METOAL.. B mepBHIX onblTax MO H3yYeHHIO
BJHUAHHA YJIbTPa3BYKOBLIX KosieOaHHA Ha pacnjaB HCHOJb-
30BaJin KoJieOaHHSl BLICOKOH uacToThl. [x BbipaGartbiBaju
nbe30KBaplUeBble H3JyyaTeJd. 3aTeM CTa/¥ HUCHOJAb30BATh
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MarHuTOCTPHKIHOHHBe mpeobpasosatend. Ceroans 6aaro-
Aapsi BBHICOKOM MeXaHWyeCKOH NPOUYHOCTH, GOJbIINM 3Haue-
HUAM HONYCTHMBIX paGouux TeMmImeparyp H HHTEHCHBHOCTH
BoipabaTHiBaeMHX KOJNeOaHHH MarHHTOCTPHKUHOHHBIE Npe-
o6pasoBaTesu 3aHUMAlOT, MOXKHO CKa3aTb, MOHOMOJbHOE
noJjoxeHue B chepe 06paboTKH MeTaNJIHUYECKHX PacCliaBOB.

Mexanuyeckne CcBOCTBA H CTPYKTypa MeTajjloB H
CIJIaBOB B 3HAUYUTENbHOH CTeNeHH 3aBUCAT OT PACTBOPEH-
HbIX B HMX ra30B H HeMeTa/JUIHUeCKHX BKJloueHHd. Yem
MeHbllle Ta30B H HeMeTaJJIHYeCKHX BKJIOUEHHH B CJIHTKe,
TeM Bblllle ero MeXaHHuecKue cBoiicTBa. [lopbl, paKOBHHHI,
ra3opble NY3blpH U T. A. — 3TO 3aBefoMblii 6pak npH da-
COHHOM JINTbe W NpPOHM3BOACTBe noaydabpukaros. [Toatomy
Jo6HUTbCsl TOro, YTOOBI NMOJAYYaTb CAMTKH € MHHHMAJbHbIM
KOJIMYECTBOM ra3oB — IepBOCTeNleHHass 3ajaua B IPOHU3-
BOJCTBE METaJ/lJ10B U CHJaBOB.

YabTpasByKoBrie KoleOaHUS B PacIJIaBJCeHHOM MeTaJ-
Je MPHBOASAT K TOMY, UTO ra3 cHauaJja BHICBOGOXKIaeTcs B
BHJe NY3bIPbKOB B 00JaCTAX HH3KOTO NaBJEHHS BOJHbBI H
coeflHHAETCA ¢ APYrHMM nysbippkamu. OHH cTaHOBATCA Bce
Gosblie H GoJblle H, HAKOHell, BCIJILIBAIOT Ha MOBEPXHOCTh
pacnJiasa.

MexanusM rasoBbllesleHHsi NOL JAeHCTBHeM YJbTpasBy-
Ka, 110 MHeHHI0O pfila HccaeloBartejel, TakoB. 'as B pac-
IJ1aBe HaXOJHTCS B JBYX COCTOSIHUAX: B PACTBOPDEHHOM H B
cBo6oHOM, B Bulle ny3bipbKoB. I1y3bipbKH (MMeloTes B BH-
Ly DY3bIPbKH, HMeBIUHecs B paclljaBe K Hayajay Jerasa-
nun) B Oecmopsiixe pacnpefesieHbl N0 06BeMYy XKHAKOro
meranna. Ilocne Toro Kak HaumHaeTr AeHCTBOBATb YJbTpa-
3BYK, NPOHCXOAUT KOaryJsilus Ny3HIPbKOB B paciliaBe, U
OHH BBHIXOAAT Ha ToOBepxHOCTb. Ilasi BblldeseHHs rasa, Ha-
XOAslllerocs B pacTBOPEHHOM COCTOSIHHH, HeoOXOAHMO
BIIOJIHE OlNpelie/ieHHOe BpeMs Ha oOpa3oBaHue MeJbuaH-
WIHX NY3bipbKOB M BpeMd Ha DOCT A0 Pa3MepoB, MO LOCTH-
JKeHHH KOTOPbIX OHH BCHJLIBAIOT.

O¢¢eKTHBHOCTb HerasalMd 3aBHCHT H OT MaTepuana
H3JyuaTess, CONPHKAcalOLlerocs ¢ pacijaBoM. JTO, Bepo-
SITHO, CBSI3a4HO C TeM, YTO HHTEHCHBHOCTb YJbTPa3BYKOBHIX
KonebaHHi, OTAaBaeMbIX B pacijas IPH BceX NPOYHX paB-
HbIX YCJOBHSIX, HEONHHAKOBA. ¥ DasHbBIX MaTepPHAJ/IOB B He-
PaBHOMEPHOM TeMIepaTypHOM moJie (OIHH KOHel, BOJHOBO-
Ia B pacinJjaBe, APYrod OXJaXKJHaeTcs BOHOIH) pasiauuHas
cnoco6HOCTb NOrJomarh 3BYK. Tak, mosesHas MOLUHOCTh
u3nyuarens H3 HHOOus Ha 25% HMXKe, ueM U3 THTaHa, ApH
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OJHHAKOBOH MOIIHOCTH Npeolpas3oBaTens, a Harpesaercs
OH 3HAYUTEJBHO CUJIbHEE.

A nutenbHOCTh Nera3allMH 3aBHCHT OT KOJHMYeCTBA pac-
njaBa M MOIIHOCTH ynbipasByka. C yBesMyeHHeM Maccol
pacniaBa BpeMs [mpolecca Bo3pacTaer; Tak, AAA aJOMH-
HUeBOro cmjasa maccoit 3 Kr oHo paBHO 9 muH, a 10 kr —
25 MuH npu OfHOH M TOH XKe MHTEHCHBHOCTH YJbTPa3BYKO-
BbIX KoJeGanuii. O6paTHass KapTHHa NpH YBeJHYEHHH HH-
TEeHCHBHOCTH H3JyueHHUs.

Ecau cpaBHHTb yabTpa3sBYKOBOH CROCOO Jerasauuu ¢
TaKUMH, Kak paHUHHPOBaHHE XJOPUCTHIMY COJNSIMH H Jera-
3auHA MPH NMOHUXKEHHOM HaBJEHHH, CTAHOBATCH OYEBHAHDI-
MH ero npeuMylecTsa.

CpoficTBa MeTajjia TeCHO CBSI3aHbl CO CTPYKIypo# ero.
IIpn n3MeHeHUM CTPYKTYpPbl HJIH COCTaBa H3MEHSAIOTEA U
ero csofictBa. [ToaTomy, u3MeHsis TeM WM MHBIM CNOCOGOM
JUTYI0 CTPYKTYPY, MOKHO Dery/yvpoBaTb NOKa3aTeJH MeXa-
HHUYECKHX XapaKTepHCTHK MeTaJJIOB M ChnjaBoB. A fof
«TeM HJH HHBIM CIOcOGOM» Mbl HMeeM B BHAY HaJslOXeHHE
ynpyrux kosieGaHHH yJbTpPa3BYKOBOH 4acTOTbl Ha pacmias
B fIpoliecce ero 3aTBepIeHH .

Ewe B 1935 r. coserckuit yuenntt C. §I. CoxousoB uc-
cAel0BaJ BJHAHHE yJAbTPa3BYKOBHIX KoJseGaHHA yacToTOM
700 xI'm — 3 mI'n Ha nmpouecc 3aTBepleBaHHsi pacn/aBoB
HHHKa, 00Ba M amomunua., OH nokasaJj, yto 5TH Kojeba-
HHS YCKODAIOT 3aTBepAeBaHHe UYHUCTONO [WHKa, TNpHYeM
TeMmmepaTypa 3aTBepleBaHus cHuxaercs Ha 10—20°.

3atem B Hallell CTpaHe M 32 pybeKOM HCCJIeAOBAJOCH
AeficTBHe YNPYrux KoseGaHuil Pa3/MyHBIX 4acTOT HA MNpo-
Lecchl 3apOXK/AeHHS H POCTa KPHUCTANA0B, a TaKKe BJAUAHHE
KoneGaHHi HAa CTPYKTYPY H CBOMICTBA MeTaJ/ljIOB H CIJaBOB.
OG1en3BeCTHO, YTO HX CTPYKTYpa TeM 0oJsee MeJKO3epHHU-
cra, yem ObicTpee 3apOXIaloTca LEHTPH KPHCTAJAAH3aLHHU
H yeM MeHbllle CKOPOCTb pocTa KpucraanoB. [lostomy uc-
cjel0BaTtes]¥ B OCHOBHOM H3yuasH YKa3aHHble mapaMeTrpbl
NpH BBelleHHH B PacmiaB HU3KOYACTOTHLIX KosebDaHHH H
yabTpa3ByKa.

M3yuenne KpHCTaN/IM3alUH NPO3PAaUHBIX BEILECTB [pH
BO31eACTBUHN YJbTPa3BYKOBbIX KOJeGaHH#l MO3BOJAHJO BH3Y-
ajabHO Hab/I0faTh pe3Koe] yBelHUEHHE KOJHUECTBA LEHTPOB
KpPHCTAJ/NHM3alHA, 3apPOXKAAIOIIUXCA B NepeOXaaKAeHHOH
KHAKOCTH.

OunpiThl, NpoBelleHHble coBeTckuM yuensiM A. I1. Kamy-
CTHHBIM N0 KPHCTAJNIU3aLMH THMOJA NpPH «OOJAY4YECHUH»
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yJAbTPa3ByKOBHMH KoaeGanuamu uacrotoi 700 u 2 Iy,
NO3BOJIMJIK YCTAHOBUTb, YTO YyBeJIMUEHHE CKOPOCTH POCTa
TBepAOH (asbl CBA3aHO C JAaBJeHHEM, BO3HUKAIOWIUM B
YJbTPa3BYKOBOH BoaHe Ha rpanuue ¢as. Ilon neficTBrem
39TOro RaBJeHHs KPHCTAJJIbl MaJjoro pasMepa OTpPhIBalOTCA
OT NOBEPXHOCTH M CTAHOBATCS HOBLIMHM LIEHTPaMM KpHucraJj-
ausanup. OjHako Aucneprupyiouiee NeHCTBHE YJbTpasBy-
KOBHIX KosieOaHui HalbgiofaeTcs NpPH yBEeJNHYEHHH HHTEH-
CHBHOCTH 10 oIlpeleeHHOi Beauunnsl. Kpome sroro, Ka-
NYCTHH NOKa3aJ, YTO YJIbTPasByKoBhble KojeGaHUsI CrocoO-
CTBYIOT YCTPaHEHHIO CTOJI0YaTOH CTPYKTYpHI.

HauGonee nonHo uccneloBaHO BJAHsIHHE YNPYTHX KoJle-
6aHuil Ha CTPYKTYPY TaKHX MeTaJJIOB H CNJaBOB, Kak
cypbMa, KaaMHil, aJIOMHHHH U €ro CIJaBbl, BUCMYT, CIlJI4B
Byna, on0Bo, UMHK H AP., B 3aBHCHMOCTH OT HHTEHCHBHO-
CTH BBOAMMBIX B pacmniaB KoJsebGanuil. MccaenoBanus mos-
BOJISIOT yTBepPXKAaTb, YTO CyLIecTBYeT KPUTHUeCKOe 3Haye-
HHe HMHTEHCHBHOCTH KoseGaHHH, KOrga HacTynaer cCylue-
CTBEHHOEe H3MeHeHHe CTPYKTypnl Mertanana. IIpu ymeHbime-
HHH HHTEHCHBHOCTH 3¢ ¢dexTHBHOCTD 06pabOTKH pacnjaBa
cHHXKaeTcsl. DTO NPOsABJAETCS B YKPYHNHEHHH pa3Mepa 3ep-
Ha, B BO3HHKHOBEHHH CTPYKTYphbl CTOJA6uaTOro Xapakxrepa,
a Takxe B yMeHblleHun o6Gbema pacnjaBa. OnHako cie-
AyeT OTMETHTb, YTO Aaxe 3Ta croabuaTasi CTPYKTypa Bce
JKe OTJIHYaeTCsl B JYYIUYIO CTOPOHY OT CTPYKTYpPHI, HoJyua-
€MOli NpH KDHCTaJJH3aluH pacnjaaBa B OOBIYHBIX YCJO-
BHSIX.

ITpeBbIIeHHe KDHTHUECKOrO 3HAaUeHHS HHTEHCHBHOCTH
ynpyrux KojeOaHMH CYIleCTBEHHO He BJAHfeT Ha H3MeEHe-
HHUe MaKpPOCTPYKTYpHl MeTajsa, a TOJbKO CTabH/IH3HpyeT
9TOT npouecc. DTHM, BEPOATHO, H MOXKHO OGBSCHUTH TaKOH
Gosbiioii pasbpoc 3HaueHWH HMHTEHCHBHOCTH KoJebOaHHH,
KOTOpLIE PEKOMEHAYIOT BBOAKTb B pacnjas AJa YJAyulleHHs
CTPYKTYpPH MeTaJja pasjnuHble HcciejoBartenan. Tak, sep-
HO pacnsiaBa H3MesbuaeTcsl B OAHHX onbiTax npu 2 Bt/cm?,
B Ipyrux — 8—40, a B HekoTophix — Jnaxe 100 Br/cm?
npu o6paGoTKe pacliaBa OLHOTO M TOrO JKe COCTaBa.

HeonnnakoBocTh 3HaueHHH HHTEHCHBHOCTH KoJseGaHui,
HO-BHIHMOMY, CBfi3aHa H C TeM, YTO BeJMUMHA KpPUTHue-
CKOro 3HaueHHs] HHTEHCHBHOCTH 3aBHCHUT OT NPHPOABI U CO-
cTaBa pacnJjasna.

Tak Kkak mpu BO3AEHCTBHH YJAbTpPa3ByKa Ha pacmjias
3HAYUTEeJbHO H3MEHseTCs CTPYKTypa MeTajjia, TO U3MEHS-
10TCl H ero MexaHuuyeckue cBoiicTBa. CoBeTCKHH YueHbIi
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W. Teymun ¢ rpynnoif COTPYINHMKOB BCECTODOHHE M3yuna
MeXaHUyeCKHe CBOHCTBAa pfla  BBICOKOTEMNEPATYPHHIX
CNJaBOB NOCJE MX KPHCTAJJIH3aLHH B OOGBIYHBIX YCJIOBHAX
H B yJabTpasBykoBoM noJse. MccieloBanHs INPOBOAHIAH €O
cnnasamu dU530, X27, X25H20, H35XMB, 21535 u ¢ uy-
TYHOM, HO HanGoJjiee TMOJNHO ObIIM H3yueHbl MeXaHHUecKHe
cBoficTBa crasn X27 u X25H20. B pacnaas nonaBasin ym-
pyrue Kosebanus yacroroii 18 xI'm ¥ akycTHuecKoOH Mo~
HocTbio 1| KBT cHH3y uepe3 maHHOe OTBepcTHE B THIIE.
Temnepatypa pacniaBa noflepixuBajach NOCTOSIHHOH. Me-
XaHM4yeCKHe CBONMCTBA HcC/leJOBaJM Ha MHKpPOMEXaHHue-
ckoii MamnHe P®2, na o6pasuax, Bbipe3aHHBIX H3 LHUJHH-
JIPHUECKHX CJHMTKOB HapaJJesJbHO MX TJIaBHOH OCH CHM-
METpHH.

Hrak, ynpyrue kone6Ganus, Ha/lOXeHHble Ha KpDHCTal-
Jusyouyiocs cralb X27, 3HayuTeJbHO YJIYylIAalOT MeXa-
HHUeCKHe CBOHCTBAa MeTaJjJja He TOJbKO B JIUTOM COCTOS-
HHH, HO H NOcJe TepMuHuecKoil o6paborku (Anddy3non-
Hbiit oTxur npu 1500—1550 K B TeueHue yaca, oxmaaxpe-
Hue na Bo3ayxe). MiameHeHus mpefesioB NPOYHOCTH M TEKY-
YeCTH CPaBHUTEJNbHO He6OJIbIIME 1O CPaBHEHHWIO C 3THMH
XapakTepHUCTHKaMH npH oObIYHOM KpucTaanmsanuu. Ilaa-
CTHYECKHE e XapaKTepUCTHKH MeTaJnna, o6paboTaHHOrO
YOPYrUMH KoJebaHusAMU, 3HAUHUTEJbHO YAy4IIWAuch. Tax,
B JIHTOM COCTOSIHHH OTHOCHTEJbHOE CYyXKeHHe BO3POCJO NpH-
MepHO B 7 pa3, OTHOCHTe/NbHOE YIJTHHeHHe — OoJjiee ueM
B 3 pasa, ylapHas BfI3KOCTb — INpuMepHO B 2,5 pasa (B
ropsiuefieGOpMUPOBAHHOM COCTOSIHHH yAapHasi BfA3KOCTb
nmoBbicuJach npuMepHo B 4 pasa). Kpome Toro, nmokasano,
4TO CyMMapHOoe o0xaThe IPH XOJOAHOH NpOKaTKe JHTOH
crajan X27 nocne 06paGOTKH KPHUCTAJJIH3YIOLErOCs CAUTKA
YOPYrUMH KoJeGaHHSIMH YBeJHUHBaeTCsi NPUMEpPHO B 2—4
pa3a. dTo umeer 6oJbllioe 3HaueHHe IS XOJNOAHOH He-
¢dopMauun TaKHX MaTepHaJoB.

H3smeneHnue MexaHH4YeCKHX XapaKTepDHUCTHK npn obpa-
60TKe ynpyruMH KoseGaHUSIMH y BceX HCCAeAOBaHHBLIX
cTy1aBoB OOBACHAETCA YJY4LIEHWEM CTPYKTYphl JHTOrO Me-
Tansna, TaK Kak XHMMHYeCKHH COCTaB M COJAepKaHHe rasos
B MeTaJ/lle IpaKTHUeCKH He H3MeHsuaucb. Bo Bcex cmiaBax
06HapYXHUJIOCh, YTO 3epHA H3MeJsbueHbl, NPAKTHYECKH OT-
CYTCTBYeT AeHADHTHAas CTPYKTypa, JHKBallHOHHBIE [PO-
CTOMKH CTa/jy TOHble, paclpeleseHHe HEMETaMJH4YeCKHX
BKJIOYeHUH 1o 00beMy cJaHUTKa GoJsiee paBHOMEPHO.

Jla, ynpyrue kone6anua npu oO6paGoTKe KpHCTaJH-
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sylolerocs pacmiasa yJAyuydlalOT MeXaHHUeCKHe Xapakre-
puctuxku Meranasa. bBosee Toro, B psiie cayyaes yMeHblua-
eTcl CKJIOHHOCTb MeTajjla K 06pa30BaHHI0 KPUCTAJIM3aLH-
OHHbIX TpeuruH. OfHaKo 3P(PeKTHBHOCTb H IKOHOMHUYHOCTb
yAbTpa3ByKoBoi 06paboOTKH pachjaBa 3aBHCAT OT paAla
¢aktopos, Hampumep oT «ob6pabaThiBaEMOCTH» pacnJjasa
yabtpa3BykoM. Tloa atum cBofictBoM mojpasymeBaercs CoO-
BOKYIIHOCTb BCCX H3MEHeHHH CTPYKTYpbl MeTajja, 3aKpH-
CTaJUIM30BLIBAIOLIErOCsl B YJAbTPAa3BYKOBOM IoJjie, MO CPaB-
HEeHHIO CO CTPYKTYPOH, noJyuatouieics npu oObIYHBIX YCJO-
BHAX KpHCTajau3aguu. B cBoio ouepenp, cremeHb obpada-
THIBA€MOCTH MeTaJlJIOB H GIIJIAaBOB 3aBHCHT OT 3P(eKTUB-
HOCTH [IPDOHHKHOBEHHs YJbTPa3BYKOBBHIX KojJeGaHMH B GOD-
€M pacnJjasa, 0T ero (pU3HUeCKHX CBOHCTB, BJHAIOLIMX Ha
YCJAOBHS KPHCTa/JH3alHH, OT TeMIepaTypsl Pa3jUBKH, Me-
Tola 06paboOTKM, CKOPOCTH OTBOZA Temaa u T. A. Ha nes-
TEJbHOCTH YJIbTPa3BYKOBbIX KoJeOaHUH B pacniase oTpa-
¥KaITC TaKKe BeJHYHHA NOBEPXHOCTHOIO HATAXKEHHA Ha
TPaHuIe MeXAY H3JyyaTesJeM M pPacnjaaBoM, HJIOTHOCTb
(BA3KOCTb) €ro U BOJIHOBOE COMPOTUBJICHHE.

Bce mnepeuncieHHble Bhiille (aKTOPH OHpelessioT Be-
JIMYUHY HeOOXONHMOH MOLIHOCTH YJbTPa3BYKOBBIX KoJjebOa-
HUfl, a Cleld0oBaTeJbHO, SKOHOMHUHOCTb YJIbTPa3BYKOBOMH
06paboTKH META/JIOB B MPONECCEe HX KPHCTAJIH3aLUH.

[IpakTHueckoe HCIONBb30BaHHE YJbTPa3ByKa, Kak yxe
ynoMuHajoch, Hauasoch B 40—50-M romax Hauero croJe-
tua. Ho u 3a sror HeGoapLIof CPOK yueHble H HHIKEHEPbl
CyMeJiH BBISBHTb MHOXECTBO BO3MOXHOCTEH €ro IpHMeHe-
HHSL B CaMblX pa3HooOpasHbIX TexHojorusx. Ilposedennt
Cepbe3Hble HCCACLOBAaHHS, CO3[aHO COJHAHOE anunaparyp-
Hoe otdopmaenue. Ho, Kak uuTatesp MOr ysiCHUTb, POUTH
KHHXKY, 3TO JUIlb NepBbie WIard. Tem He MeHee TeXHHYe-
CKUil TIpOrpecc yKe He MOXKeT 00XoAHThbcsl 6e3 yJbTpas3By-
Ka. A 3TO CBHAeTeJIbCTBYEeT O TOM, uTo B GJHMXKafiimiee Bpe-
MfA yJAbTPa3BYKOBble KosJeOaHHA CTaHYT HeOTbeMJeMOH ya-
CTbI0O HMHCTPYMeHTapHs caMblX PAa3JIMUHBIX OTpaciedl Tex-
HUKH,
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Baapumup Baapumnposuy KayGopuu,
Merp Merposnu IpoxopeHko

VJIbTPA3BYK B TEXHOJIOTUU

I'a. orpacneBoit pepnakrop B. I1. JeMbsaHOB
Pepaktop I U. @ anopenrt

Ma. pepaktop H. A. JlbBOBa

O6noxka xynoxuuka A, AnncumMoBa
Xynox, penakrop T. 1. lo6poBoabHOBA
Texu. pexakrop A. M. Kpacasuna
Koppextop B. B. Kanoukuna

T-13707, Hnpekc sakasza 75009. Cpauo B naGop
11/V11-77 r. INoanucano k meuartn 8/VII-77 r. Pop-
Mar Symard 84X108 /3. Bymara Tunorpadckas Ne 3.
Bym. a. 1,0. Tlew. a, 2,0. Yca. nmed. a. 3,36. Yu.-usa.
a. 3,18, Tupax 60990 sk3. MapaTenbcTBo «3Hannes.
101835, Mockpa, Llentp, mnpoean Ceposa, n&. 4.
3aka3 1264. Tunorpadmus Bcecolossoro ofuiecTpa
«3uanne». Mocksa, Lleatp, Hosas na., a. 3/4.
Lena 11 xom.



CEPHUA «TEXHUKA»

Bpolutopbl cepun OCBELLAOT NPOGNEMbl HAYUHO-TEXHUUECKOro NPO-
rpecca, sonpocekl dkoHomuueckoi ctparteruu KMCC, panbHedwero Ha-
PaWMBaHKA TEXHUUECKOM MOULM CTPaHbl, PasBUTUA TAENOW MHHAYCT-
PUM M MALLIUHOCTPOECHMUS, MHTEHCU(PHUKALUMM U BBTOMETU3ALMM NPOM3BOA-~
CTBA, CO37aHMs1 HOBbIX TEXHOMOrWN, CPEACTB MOBLILIEHWS HAAEHHOCTH,
NPUMEHEHUS CHETHO-PEeLLaIoWMX YCTPONCTB, pa3paboTku HOBLIX Mare-
p1anos, KOHTPONbHO-U3MEPMTENbHOK  annapaTtypbl, dHEePreTUYEeCKUX
ycraHosok W T. A. Ocoboe BHMMmaHue ypensercs npobnemam kauecT-
Ba U 3PPeKTUBHOCTH.

Cepus paccuutaHa Ha CMELMANUCTOB Pa3NMUHLIX OTpacfieii Hapoa-
HOrO XO3AKCTBA, NPONAraHAMCTOB HOBONW TEXHMKM, CTYAEHTOB TEXHMU-
4eCKMX BY30B, Ha BCEX TeX, KTO MHTEPECYeTCs TEeXHWUEeCKMM nporpec-
COM.

B 1977 ropy noanucunku nonyuar 12 Homepos. Cpesu HuX.

Konecos WM. M., pnoktop TexHMueckux Hayk
CNYXEBHOE HA3HAYEHME U3LEMA
N TEXHUYECKME YCNIOBMS

ABTOp MOKa3sbiBaeT, YTO KauecTso, 3MGPEKTUBHOCTL MALUMHBLI, NPH-
6opa, annapata HaxoAsTCs B NPSMONA 3aBMCUMOCTH OT TOUHOCTH (HOp-
MYNUPOBKK €ro Cnye6HOro HasHaueHUs M TEeXHUUECKUX YCROBMiY; uTO
owubku B 3TMX POPMynMpPoOBKax 3apaHee O6PeKAlOT KOHCTPYKTOpa Ha
Heyaady, [MokasaHbl NyTH yctpaHeHus noaobHbIX owubBokK.

YMPABJIEHUE KAYECTBOM
M CO3A0AHME HOBOM TEXHUKU

lecstaa natunetka — natMneTka  apGeKTMBHOCTU M KauecTsa,
CnepoBartensHo, KpUTepui «kauectso» Gyner OAHMM M3 OCHOBHBLIX MpH
OUEeHKe HOBOM TeXHMKM. ABTOP PACCMATPUBAEET HMIHEHHBIA LMUKA M3
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Aenus: paspabotka — co3paHMEe — TPAHCNOPTMPOBKA K MeECTy MC-
NONb30B3HMR — SKCNAyaTauMs M NOKA3LIBAET, KAaK Ha KaXKAOM M3 3TUX
3TANOB MOXHO YNPaBAsTL KauecTsoM. Yutarens y3Haer, kakum obpa-
30M KauecTBO (popMupyeTcs B8 NpoLecce MCCASROBAHWMIA M NPOEKTH-
pOBaHKs, BOCNPOMIBOAUTCA NPW MW3FrOTOBMEHMM, cCOXpaHsetcs npu o6-
palyerun u peanusaumMu M NOAAEPKMBAETCS BO BPEeMs  IKCnayata-
TPDR

XXV CBE3A KNCC
1 TEXHUYECKMHA NPOTPECC

Kax ussectHo, XXV cvesg KMCC nocrasun 3apauy nepeitv B ae-
CATOM NATUNETKE OT CO3A3HMA M BHEAPEHMS OTAENbHLIX MAaWMH M TeX-
HONOrMUYECKMX npoueccos Kk paspaboTke U NPOM3BOACTBY BbICOKO3(-
thekTmBHBIX cucTem MawwuH, obopypoBaHus, TexHonorui, obecneunea-
IOWMX KOMMNIIEKCHYIO MEXaHM3auuio M astomarusauuio. MMeHHo ¢ 3Tux
nosuuuii B Gpolllope pPaccMaTpMBAIOTC H[OCTHIKEHMS OTpacnei, Npo-
M3BOASILLMX CPEeACTBA NPOM3BOACTBA, SHEPreTMkH, Xxumuu, npuGopo-
cTpoeHus, npobnembl asTomatusaumm. [lokasaHo, kak npouecc cosep-
WIEHCTBOBAHMSA TEXHONOTUYECKOro O06OpYROBAHUS — OT FUTAHTCKUX Me-
Tannopexylmx CTaHKOB A0 MMKPOAATUMKOB — OBGLEKTMBHO OTpamaer-
C5 Ha KauecTBe M 3PPeKTHBHOCTU ero paborTbi



B 1978 roay
HAMEYEHbI K M3[AHULO
CNEAYIOWME BPOLLIOPDI:

TEXHUKA MATUIETKU
ABTOMATU3AUMA — HOBbLIE UAEU

B. . Moccakosckuii, akagemuk AH YCCP
MATEPUANIOEMKOCTb U HOBASA TEXHUKA

E. A. Maucdunos, xkauaugar texuuueckux Hayk, 0. U. Bno-
X M H, KaHAMAAT TEXHUUECKMX HayK
CTAHAOAPTHI U UHDOPMALIMA

H. U XucaMyTaUHOB, KaHAUMAAT TEXHUUESCKUX HAYK
FOPU3OHTbLI BYPEHUA

E. A, ABcueBsHu, KaHAMAAT TEXHMUECKMX HAYK
JIA3EPbI B MMPOMBILLIEHHOW TEXHOOMMA

. B. YepHeBckuii, pokrop texHuueckux Hayk, H. B. M u-

Xxaidnosa, KaHAMAAT TEXHMUECKUX HAYK
noAWUNHUKA B COBPEMEHHOWM TEXHUKE

H. U KoM AaK, AOKTOP TeXHMUECKMX HayK
PEHTTEHOBCKUE JIYUMU B TEXHUKE u ap.






