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KBenopycckuii nayuonanbHulll mexHuueckull yHugepcumem

Jns  OKOHYATeNbHOM MOBOIKH (IIPUTHUPKH)
MPEU3UOHHBIX MOBEPXHOCTEH JAeTayiell MalluH M
npUOOPOB MCHONIB3YIOTCA MHCTPYMEHTHI, paboune
MOBEPXHOCTH KOTOPBIX NPEABAPUTENHHO MIAPKHU-
pOBaHBl aOpa3uBHBIMH (aMa3HBIMH) YaCTHULAMH.
OTH pas3iuuHble TPHUTUPBI, JOBOAOYHBIC TLUIUTEHI,
a TaKkKe pacnuUIOBOYHBIE M OTPaHOYHBIE AWUCKU
MPUMEHSIOTCS. U1 0OpaOOTKM TBEPABIX M CBEPX-
TBEPABIX MaTEepHalioB, BKIIOYash MOHOKPHUCTAJUIBI
anMa3za [1].

[Tpou3BOAUTENBEHOCTb, TOYHOCTH M KaueCTBO
MOBEPXHOCTEH, 00pabOTaHHBIX C MOMOIIBIO TAaKUX
WHCTPYMEHTOB, OIPEACIISIOTCS, B MEPBYIO OYEpelb,
9KCITyaTallMOHHBIMU TIOKa3aTesIMA MX paboumx
MOBEPXHOCTEH, B YACTHOCTH peXylled (momupy-
IOIIEH ) CTOCOOHOCTHIO M H3HOCOCTOMKOCThIO abpa-
3MBO- MJIM aJIMa30COAEPIKAIIEro CIOs, TOIy4eHHO-
ro B pe3ylbTaTe UX mapxupoBaHus. Takum oOpa-
30M, YpOBEHb OJTHUX TMOKa3aTelell HampaMylo
orpenensieTcss KauecTBOM INapKUPOBaHUS pPado-
YHUX MOBEPXHOCTEH MHCTpyMeHTOB. OHO Xapakre-
pHU3yeTcsl KOJTMYECTBOM M Pa3MEpPOM BHEIPHBILIHX-
Csl B TIOBEPXHOCTH TBEPJIBIX YACTHUI, XapaKTEpOM
WX pachpeneleHusl Ha Hell U MPOYHOCTBIO 3aKpen-
JICHUs1 B MaTepualie OCHOBBI, a TAKKE UX Pa3HOBBI-
COTHOCTBIO.

Onepanus mMapKUPOBaHUS MOXKET BBITOTHSTh-
csl ABYMsI IPUHIMITUAIEHO OTIMYHBIMU METOJAMH:
3a CHeT BTUPaHHUs aOpa3MBHBIX (aJIMa3HBIX ) YaCTHIL
B 00pabaThiBaeMyr0 TOBEPXHOCTh IJIOCKOW Bpa-
IIArOINEHCs Mai00i WM NyTeM WX BIABJIMBaHUS
B HEe HaKaTHBIM POJIMKOM. B mepBom ciydae B3a-
MMOJICHCTBUE KOHTAaKTUPYIOUIMX IIOBEPXHOCTEN
MPOTEKAET B YCIOBUSAX TPEHHUS CKOIBKEHUS, a BO
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BTOPOM — B YCJIOBHSIX TPEHHS KA4eHHUSI C TIPO-
CKaJIb3bIBAaHUEM.

PesynpTaTaMu TpEIIeCTBYIOMUX HCCIIEIOBA-
HUW [2—4] yCTAHOBJIEHO, YTO IYyTEM COOOLICHUS
HaKaTHOMY pPOJIMKY YJIbTPa3BYKOBBIX KOJIeOaHMI
3a CYeT M3MEHEHHS WX HAIPaBJICHUS] U WHTCHCHUB-
HOCTH MOXKHO II€JICHANPABICHHO BJIHMATH Ha yCIIO-
BHS €r0 KOHTAKTHOTO B3aUMOJICHCTBUSI C MOBEPX-
HOCTBIO OCHOBAHHSI, B YACTHOCTH B IIIMPOKOM JHa-
Ma30HE YIPaBJSATh MPOCKATH3BIBAHUEM POJIHUKA,
a TaKXKe XapaKTepoM M BEIUYHUHON €ro CHUIOBOIO
KOHTAaKTHOTO B3aMMOJICHCTBUS C IMOBEPXHOCTHIO
MOIBMYKHOT'O OCHOBAHMS. 3a CUET 3TOr0 B MPOIleC-
ce MAapKUPOBAaHUS C YIBTPa3BYKOM CO3JAIOTCS
Oonee OmaronmpusTHBIE YCIOBHSA Ui WHTCHCHB-
HOTO BJABJIMBaHUS TBEPABIX YACTHI[ B TOBEPX-
HOCTh OCHOBAaHHUA U 3aKperuieHus B Heu. Mcxons
M3 3TOr0 3aKOHOMEPHO IOJarath, 4TO MO CpaBHE-
HUIO C IIAPKUPOBAHUEM B OOBIUHBIX YCIOBHUSIX
COOOIIIEHNEe HAKATHOMY POJIUKY YJIBTPa3BYKOBBIX
KOJICOAHU 1 TIO3BOJIMT MOBBICHTH KAYECTBO INAPIKH-
poBaHMsI pabOYMX TOBEPXHOCTEH HHCTPYMEHTOB,
a COOTBETCTBEHHO M DKCILTyaTaIl[MOHHBIC IMOKa3a-
Tenu C(OPMUPOBAHHOTO Ha HHUX abpa3uBO- WU
aaMa3ocojiepKalero MokpeiTus. Bmecte ¢ Tem
CEroJiHSI OTCYTCTBYIOT JKCIEPUMEHTANbHBIC HaH-
HBIC, TIOATBEPXKAAIONIUE STO MPEANONIOKEHUE U
MO3BOJISIIONIUE KOMWYCCTBEHHO OIICHUTH BIIMSHUE
YIBTPa3BYKOBBIX KoJIeOaHU, CO00IITaeMBIX
HaKaTHOMY POJMKY B IIPOIECCE MIAp>KUPOBAHUS
MOBEPXHOCTH, HA TMOBBIIICHUE IKCILTyaTaI[lMOHHBIX
MoKa3aTelieil MOJIYYeHHOTO Ha Hell aOpa3uBO- HITU
aJIMa30Co/IEP>KAILEro MOKPBITUS.

B 310i1 cBs3M 1enb MaHHOW pabOThI 3aKITHOYa-
Jach B KOJMWYCCTBEHHOM OLICHKE BIUSHUS YIbTpa-
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3BYKOBBIX KOJICOAHUH, COOOIIAEMBIX HAKATHOMY
PONHKY TEPIEHANKYISIPHO IHAPKUPYyEeMOH TO-
BEPXHOCTH, Ha PEKYIIYIO CIOCOOHOCTh WU CTOM-
KOCTh TIONYYEHHOrO Ha Hel alMa30Coep Kaliero
MOKPBITHS, a TAK)KE B OMPEICICHHN HA OCHOBAHUH
MOYYEHHBIX PE3YTHTATOB ONMTHMAIBHBIX PEXKMMOB
MIap)KUPOBaHMs, O0OECMeunBarouX (HOPMUPOBA-
HUE Ha 00pabOTaHHOW MOBEPXHOCTH aJIMa30Cco-
JIEPIKAIIEr0 TOKPBITHS, HWMEIOIEro HaubosbIee
3HAYCHUE YKa3aHHBIX JKCIUTyaTAIIMOHHBIX MMOKa3a-
TeJeH.

Metoauka mpoBeleHusi uccjaegopanuii. Ha
puc. 1 mpencraBieHbl MPUHIUMHAILHAS CXeMa H
(dotorpadus o0IIero Buia yCTaHOBKH, TPUMEHCH-
HOU B HCCIIMOBaHUAX. [IpHueM OHa HCIONb30Ba-
J1ach KaK TPH BBIIOJIHEHWH SKCIIEPUMEHTOB I10
IIaP>KUPOBAHMIO MOBEPXHOCTH 00pa3IOB, TaK U I10
OTPEICTCHUIO PEKYIIEH CIIOCOOHOCTH M CTOMKO-
CTH TOJYYEHHOr0 Ha HEH aJMa30Ccoaep KaIiero
MOKPBITHSL.

2 6
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Puc. 1. TlpunrmunmansHast cxema () u ¢pororpadust (6)
JKCIIEPUMEHTAIBHON YCTAHOBKH, IPUMEHEHHON B HC-
CIJICIOBAHMSIX

VYcranoBka coctout (puc. la) u3 ysna npuBona
BpallleHUs1 JrcKa-00pasla, aKyCTHYecKoi Koseda-
TEBHON CHCTEMBI C HAaKATHBIM POJIMKOM U CHCTe-
MBI €r0 MPHKATH K TOBEPXHOCTH AucKa. [lepBolii
y3€l BKJIIOYAeT B ce0s DIIEKTPOJIBUTATENb IOCTO-
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SIHHOT'O TOKa (Ha PUCYHKE OH HE MOKa3aH), Ha Bajly
KOoTOporo 3akperuigercs auck 1. Yacrora ero Bpa-
LIEHHS PETYIUpPYeTCs 3a cueT U3MEHEHHMs 110/1aBa-
€MOro Ha JJIEKTPOJBUTATENb HANPSKEHHUS. AKY-
cTHUecKas KoneOaTenbHas CHCTEMa COCTOMT W3
MbE30KePaMHUYECKOT0 YIIBTPa3BYKOBOTO mpeodpa-
30BaTens MNPOJOJIBHBIX KojleOaHWid 2 ¢ KOHHYe-
CKHM KOHIIEHTpaTopoM 3. Ha ero BbIXOHOM TOpIIEe
3aKpeIuieHa BHUJKA C OCblo 4, HA KOTOPOH C BO3-
MOYKHOCTBIO BpallleHUS] YCTAaHOBJIEH HaKaTHBINA
ponuk 5. B y310BOM ce€4eHHH KOHIIEHTPATOpa BBI-
MOJHEH (praHel, ¢ MOMOIIBI0 KOTOPOTo aKyCTHYe-
CKasg TOJIOBKAa KpEmHUTCAd K YIJIOBOMY KpOHIITEMN-
Hy 6, YCTaHOBJIEHHOMY Ha IOJIBHMKHOW IuiMTE 7
HIAPUKOBBIX HAMpPaBJISIOMUX §, CMOHTHPOBAHHBIX
Ha MAacCMBHOM OCHOBAaHMH YCTaHOBKH. Cucrema
MPHKAaTUS HAKATHOTO POJIMKA K MOBEPXHOCTH JIUC-
Ka COCTOUT M3 CMEHHBIX aTTECTOBAaHHBIX TPY30B 9,
KOTOpPBIE C MOMOIIBID TPOCOOIOUHOM cuctembl 10
CBA3aHBl C MOJBMKHOM IUIMTOM, HA KOTOpPOW 3a-
KpeIuleHa aKyCcTU4ecKasl FOJI0BKa.

[Ipu npoBeneHHM 3KCHEPUMEHTOB IO MIap-
JKHPOBAHHUIO HCIOJIB30BATINCHh IUCKH IHAMETPOM
88 MM M TOJIIMHOM 5 MM, M3rOTOBJICHHEIC M3 Ja-
TyHH Mapku JI62. HakaTHOH ponmuK M3roTaBIuBa-
ca u3 yruepomguctoil cramu Y10A auamerpom
22 MM ¥ MIHpUHON 6 MM, IOCIe 3aKajaKd OH UMEN
tBeprocth HRC 58-60. IlpeapapurensHo Ha 00-
KOBYIO MOBEPXHOCTh JAHUCKOB C IOMOIIBIO KPACKU
HAaHOCWJIACh PaJMalibHO HAIlpaBJIEHHAs METKa, KO-
TOpas HCIONB30BaNACh JUISI U3MEPEHUS YacTOTHI
BpAILCHUS TUCKA C MIOMOIIBIO CTPOOOCKONUYECKO-
ro taxomerpa (Testo 476), a Takke cCiyxuia Ko-
OpPAVHATOW TIPH OINpPENETIEHUN BETUYHHBI JIHHEN-
HOT'0 U3HOCa 00pasua.

OKCIEpUMEHTHI 1O MIAPKUPOBAHUIO BBIOJIHSA-
JUCh B TakoW mocienoBaTenbHocTH. OOpabaThiBa-
eMBIi IUCK C MOMOILBIO (DIaHIIEB U TalKK 3aKper-
JANM Ha Bajy AJIEKTPOABHUTaTensd. 3aTeM Ha €ro
LWIMHIPUYECKYIO TOBEPXHOCTh JO3UPOBAaHHO —
B BUJIE KalleJib pABHOMEPHO 1O OKPY>KHOCTH (4 11T.)
HaHOCWJIM aJIMa3HYIO CYCIIEH3HIO, COCTOAILIYIO M3
OJHOW BECOBOM YacTH aJIMa3HOrO MHKPOIOPOLI-
ka ACH20/14 u nByX BeCOBBIX YacTell KacTOpoO-
Boro Macia. Ilocime 3TOro ¢ moMouibl0 KUCTOYKH
KaIlId pacTUpalIMCh W Ha IOBEPXHOCTH JHCKa
(hopMupOBacs paBHOMEPHBIN CIION alMa3HOU Cyc-
MIEH3UH.

3aTeM Ha NPUHATBIX PEKHMAaxX OCYLIECTBIISA-
JIOCh IIapKUPOBAaHUE TOBEPXHOCTU JUCKA B Te-
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yenue 1 MuH. B ogHOM cepuu SKCIEPUMEHTOB OHO
MPOBOAMIIOCH B OOBIYHBIX YCIIOBUSX, & B IPYTOH —
MpH COOOILIEHNN PONMKY YIbTPa3BYKOBBIX KoJe0a-
Huit yactoroit 22 xl.

B xone BeIMONHEHUS 3THX HKCIEPUMEHTOB Ba-
PBUPOBAINCH CIEIYIOIIME TapaMeTpbl peKnMa
HIAPKUPOBAHUS: YacTOTa BpallleHUs Aucka N, —
ot 60 mo 140 MI/IH_I; BEJIMYMHA CTATUYECKOTO yCH-
JIUS IPUXKATUS POIMKA K TTIOBEPXHOCTU TUCKa P, —
oT 5 no 20 H; ammumTyna ynpTpa3ByKOBBIX Koje-
0aHWil BBIXOZHOTO TOpLA KOHLEHTpaTtopa Ao —
0T 2 10 8 MKM.

[lo 3aBepmieHuu omepanuu LIApKUPOBAHUS C
MTOMOIIIBIO MATKOW BETOLIM C MOBEPXHOCTH JUCKA
yIaJsUId  OCTAaTKW aJMa3HOM CYCIEeH3MH, Iocie
Yero IPOBOAMIM HCHBITAHHUS IO ONPEAETICHUIO
abpa3uBHOH (pexxymiel) crnocoOHOCTH U CTOMKO-
CTM TOJIYYEHHOTO Ha HEH anMa30ColeprKallero
MOKPBITHsL. 3HAUEHNE MEePBOro MOKa3aTeNsl OLEHU-
BaJIM 110 BEJTMYMHE TMHEWHOT0 M3HOCA KOPYHIOBO-
ro obpasia, UCTUPAEMOro O MAPKHUPOBAHHYIO TO-
BEPXHOCTh JAMCKAa 3a ONpENeIEHHOE BpeMsl IpHU
HeM3MeHHOil wacTore ero BpamieHns (100 muH ')
W TIOCTOSIHHOM YCHJIMM TMpXatusi odpasua K Hc-
MBITYyEMON TOBEPXHOCTH. Y CHIIHE, ¢ KOTOPBIM 00-
pazer npuKuMalIcs K MOBEpXHOCTH IUCKa, BO BCEX
9KCIEPUMEHTaxX ObUIO TOCTOSHHBIM W COOTBET-
CTBOBAJIO M3MEPUTENBHOMY YCHJINIO, CO3aBacMo-
My OPY>KHHOH MHOT00OOPOTHOTO HHJIUKATOPA.

Jig 3TOrOo ycTaHOBKa OCHAIIANach CIEAYIO-
LIMMHU TPUCIIOCOOJIEHUSIMHA M CPEACTBAMH H3Mepe-
Hus (puc. 2).

Puc. 2. Cxema u3MepeHHsS BEIHIHHBI
JHHEHHOT0 N3HOCa KOPYHA0BOro obpasna

Ha crolike B BepTHMKaIbHOM IOJMIOKEHUH 3a-
KpeIyisuln  u3MepUuTeNbHyto roinoBky 1 (MUI-1)
¢ nenon memenust 0,001 mMm. Ha HmkHEeM KoOHIIE
LITOKAa TOJIOBKH BMECTO M3MEPUTENBHOIO HAaKO-
HEYHMKA yCTaHaBJIMBAJIU JEpkKaBKy 2 C KOPYHIO-
BbIM 00pasuom 3.
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B nponiecce nctupanus nporucXoauT U3HOC Kak
KOPYHJI0BOTO 00pasla, Tak ¥ MOBEPXHOCTH JTUCKa,
B pe3yJbTaTe 4ero Moka3zaHus U3MEPUTENbHONU ro-
JIOBKM TPEACTABISAIOT cOO0H CyMMy BEIWYHMH W3-
HOCa 3THX JIEMEHTOB Tpyuieiics napsl. g Toro
9TOOBI ONPENEINTh BETMUYMHY UMEHHO JIMHEHHOTO
M3HOCA KOPYHAOBOr0 00pasiia, XapaKTepru3yIoIyIo
PEKYIIYIO CITOCOOHOCTh C(POPMHPOBAHHOIO ajiMa-
30CO/IepKAIIEro MOKPBITUS, UCTIONB30BaIM JIOMOI-
HUTENBHYI0O U3MEPUTENbHYIO ToJ0BKY 6. C momo-
IIbI0 MAarHUTHOW CTOMKHM OHa 3aKpermsiach B Io-
PU30HTAJILHOM MOJIOKEHUH, U €€ TIIOCKUN U3MEpH-
TENbHBII HAKOHEYHUK 5 KOHTaKTHPOBAJ C OBEPX-
HOCTBIO JHMCKa 4 MpU OTCYTCTBUU €ro BpallleHUs
(BO BpeMsi MCTHpaHHUS M3MEPHUTEILHBIH HAKOHEY-
HUK OoTBOnMIICS). UTOOBI MCKIIOUUTH BIMSHUE pa-
IUaIbHOTO OWMEHMs NUCKa Ha pe3yjibTaT u3Mepe-
HUN BO BCEX CIlydasx, OHM BBIMOIHINCH HAIMpPO-
THB METKM 7, HAHECEHHOM Ha €ero OOKOBOM
MOBEpXHOCTH. BennunmHa nMHENHHOro M3HOCa KO-
pyHAOBOrO 0o0Opaslia ompeAesyiach Kak pa3HOCTb
[IOKa3aHUI U3MEPUTEIbHOW I'OJIOBKU, HA KOTOPOM
OH YCTaHOBJIEH, U TOJIOBKH, (PMKCHUpYIOLIel U3HOC
MOBEPXHOCTH JIMCKA. 3a OKOHYATEbHOE 3HAUYEeHUE
3TOTO MapaMerpa NMPUHUMAIN cpefHee apupMeTH-
YeCKOe pe3yNbTaTOB MATH HKCIEPUMEHTOB, MOIY-
YEHHBIX NPH HEU3MEHHBIX YCIOBMSX IIap>KHPO-
BaHud. lleprox cToiKoCTH alMa3zocoiepKallero
TIOKPBITHSI OLIEHUBAJICSA MPOAOIKUTETBHOCTBIO HC-
THpaHUs, P KOTOPOH BENMYMHA JIMHEHHOIO W3-
HOCa KOpyHa0BOro obpasma cocrabisuia 10 % ot
ee 3Ha4YeHHs, COOTBETCTBYIOLIEr0 Ha4aJbHON CTa-
JIUY TIpoliecca.

C nenpi0 KOJUYECTBEHHOW OLIEHKH CTEMEeHH
BIIMSIHUSL yIBTPa3BYKOBBIX KoJeOaHUI Ha TOBBI-
HIEHHE DKCIUTyaTallMOHHBIX TOKa3aTenel Mmojyda-
€MOro B pe3ylnbTaTe Iap>KUPOBaHUSA TIOBEPX-
HOCTH JIMCKa aJIMa30CO/AEPXAIEeTo TOKPBITHS HC-
MOJB30BATH  KOOPQUIMEHTBI 3PPEKTHBHOCTH HX
BO3JICHCTBUS Ha MOBBIIIEHHE €r0 PEXKYILEH Crocod-
HOCTH My U CTOMKOCTH T|7, YHCJICHHBIE 3HAYCHUS
KOTOPBIX ONPEIENSIOTCS CISAYIOIM 00pa3oM:

Ny = 1—i -100 %;

aKk

T
Nr = l—T— -100 %,

aK

rae H, T — COOTBETCTBEHHO BEIIMYMHEI JUHESHHOIO
M3HOCA KOPYHIOBOTO 00pasiia W Mepuojia CTOWKO-
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CTH aJIMa30COAEPKAILETO MOKPBITUS, OTYYEHHbIE
MIpH MUCTUPAHUU O MOBEPXHOCTH JTUCKA, IIAPKUPO-
BaHHYIO B OOBIYHBIX YCIOBHSIX; Hax, Tn — 3HaUe-
HUS T€X K€ MMapaMeTpoB, MONTYYEHHbIE IIPU HCTH-
paHuu oOpasua o MOBEPXHOCTH TUCKA, IapKHPO-
BaHHYI0 C  [PUMEHEHUEM  YJIbTPa3BYKOBBIX
KonebaHui.

Pe3ynbTarhl 3KCcIIepHMEHTAJIBHBIX HCCJIEN0-
Bannii. Ha puc. 3 npuBeaeHa 3aBUCUMOCTb MHTE-
TPalbHOrO JIMHEHHOTO M3HOCA KOPYHIOBOTO 00-
pasua OT MPOAOIKUTENIBHOCTH €r0 UCTHPAHUSA O
MOBEPXHOCTD IHCKA, MIAPKUPOBAHHYIO B OOBIYHBIX
YCIOBUSX M MpPH COOOIIEHHH HAKaTHOMY POIUKY
YIABTPa3BYKOBBIX KOJIEOaHUH.

0,16
H, Hy, MM
0,12
0,10 |
0,081
0,06 |
0,04 |
0,02

O-w T T T
1 2 3 4 5 6 7 8 9 10 t,mMun

Puc. 3. 3aBUCIMOCTH HHTETPAILHOrO JINHEIHOTO M3HOCA KO-
PyHIOBOrO 00pasia oOT MPOIOHKUTEIILHOCTHA UCTUPAHUS O T10-
BEPXHOCTh JVICKA, IAPKUPOBAHHYIO B OOBIYHBIX YCIOBHSIX
U ¢ ynsTpasBykoM: N, = 100 MuH ' Poy = 5 H; Ay = 6 MKM;
1-6e3VY3K;2-cVY3K

W3 mnpenctaBieHHBIX MAAHHBIX CJHEQYET, 4YTO
ayMazocoieprKallee OKPHITHE, OTYYEHHOE Ha To-
BEPXHOCTU AMCKA NPHU €€ LIapKUPOBAaHUM C YIIb-
TPa3BYKOM, IPEBOCXOIUT KakK 1Mo aOpa3uBHOH (pe-
Kylleil) crmocoOHOCTH, TaKk W MO TMEPHOAY CTOM-
KOCTH TOKPBITHE, CPOPMUPOBAHHOE MpPH LIAPKHU-
POBaHUH B OOBIYHBIX YCIOBHSX.

[lo mepe yBenuueHus: NPOJOIKUTEIBHOCTH HC-
TUPaHUSl KOPYHIOBOI'O0 OOpa3sla CTeleHb BIMSIHUS
yIBTpa3ByKa Ha MOBBIILIEHHE aOpa3uBHOM CIIOCO0-
HOCTH MOJyYEHHOTO aJIMa30COAEPKaLIEro MOKPHI-
THS HECKOJIBKO Bo3pacraer. Tak, mpu ¢t = 1 MuH
3Ha4YeHue KodpPUIHMeHTa 1, cocTaBuio 26 %, npu
t=5MuH M, =29 %, anpu =10 mmn, = 32 %.
[lepuon croiikocTr anMa3ocofepKallero MoKpbl-
Tua 7, MOMYyYEHHOIo Iocjie MIap>KUPOBAaHUA IO-
BEPXHOCTHU JTUCKA B OOBIYHBIX YCIIOBHSX, COCTABUI
7 MHH, a Y MOKPBITHS, CPOPMUPOBAHHOTO C IPH-
MEHEHHMEM YNbTpa3ByKa, 3HAUEHHE O3TOro mapa-
merpa T, mocturiio 9 muH. 3HadeHue Kod(duim-
€HTa Ty, XapaKTEpU3YIOIIEro CTENEHb BIUAHUSA
yABTpa3ByKa Ha TMOBBIIIEHHE NMEPHUOAAa CTOWKOCTH
MOJTly4YEHHOTO  aJaMa30COAEPKALIET0  TOKPBITHS,
coctaBuio 22 %.

Ha puc. 4 IpeacTaBJICHbl 3aBUCUMOCTU BEJIU-
YHMHBI JIMHEWHOr0 H3HOCA KOPYHI0BOI'O o6pa3ua,
HUCTUPACMOI'O0 B TCYCHHCE 10 MmuH O IOBEPXHOCTH
AWCKa, MIap>XUpPOBAaHHYIO KakK B OOBIYHBIX YCJIOBH-
AX, TaK U C YJIbTPa3BYKOM IIpH pa3JIMYHbIX 3HAYC-
HUAX 4aCTOThI €0 BpallICHU.

0,16
H, Hy, MM | ././42\.\.
0,12
0,10
0,08 | 1
0,06 |

0,04 . . . .
60 80 100 120

140 N, mun"

Puc. 4. 3aBUCHMOCTH BEJIMYUHBI JTHHEHHOTO M3HOCA KOpPYH-
OBOro o0pasma, HCTHPAaeMOro O MOBEPXHOCTh JWCKa,
MIAP>KUPOBAHHYIO B OOBIYHBIX YCIOBHSIX U C YIBTPa3BYKOM
TP pa3INYHON YacToTe ero BpameHus: P, = 5 H; 4, = 6
MKM;

t=10mun; 1 -06e3 Y3K;2-c V3K

W3 HuX BHIHO, YTO MO MEpe yBEMUYEHUS Ya-
CTOTBHI BpallleHUs qucka (HaumHas ¢ N; = 60 MuH
') OpM IapXUpPOBAHMH €ro TOBEPXHOCTH KaK B
OOBIYHBIX YCIOBHUSIX, TaK M C YJIBTPa3ByKOM aOpa-
3MBHAsl CIOCOOHOCTH MOJy4aeMbIX Ha Hel ajmaso-
coJepXkalliX MOKPBITHH BO3pacTaer, JocCTUras
MaKCHMAJIGHOrO 3HaueHus npu N, = 100 mum ',
a 3aTeM OHa CHIXkaercs. [ 4acTOThl BpalleHHs
macka 100 mMuH ' 3HAueHHS Kod((UIMEHTOB 1,
U M7 COOTBETCTBEHHO cocTaBmiM 33 u 23 %.

Ha puc. 5 mpencraBiensl 3aBUCUMOCTH JTUHEN-
HOTI'0 U3HOCA KOPYHAOBOTO 00pasla, HCTHPAEMOTO
U MOBEPXHOCTH JTUCKA, IIAPKUPOBAHHYIO B OOBIY-
HBIX YCJIOBHUSX M C YABTPa3BYKOM IpU Pa3NUYHOM
CTaTHYECKOM YCHJIMU IpPUXKaTHUsI K HEW HAaKaTHOTO
pomuka.

Kak BuAHO M3 mpeAcTaBICHHBIX AAHHBIX, MPU
LIAp)KUPOBAaHUM TMOBEPXHOCTH JIUCKA B OOBIYHBIX
yCIIOBUSIX aOpa3uBHAas CIOCOOHOCTh IMOYYEHHOTO
aIMazocoepiKalero MOKPBITHS HMeeT HauOoib-
miee 3Ha4eHUE MPH YCUIMHM MPHXKATUSA POIHKA
P, =10 H. C n3amenenuem P, OT 3TOro 3HAUYCHH
B MEHBILYIO HJIM OOJNBLIYIO CTOPOHY BIJIEUET 3a CO-
00i1 CHI)KEHHE BEIMYMHBI YKa3aHHOTO IapameT-
pa anMasoconepaiiero mokpeiTus. Takum oOpa-
30M, HAa OCHOBE MOJTyYEHHBIX IKCIEPUMEHTAIBHBIX
JAHHBIX MOXKHO OINPENENUTh ONTHMAJIbHBIE PEKU-
MBI IIAPKUPOBAHUS TOBEPXHOCTH AWCKA B OOBIU-
HBIX ycrnoBusx (N, = 100 mun'; P, = 10 H), npu
KOTOpPBIX TOJIydaeMoe Ha Hell amMasocozepikaliee
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MOKPBITHE HMeeT HauOOoJbIIYI0 PEXYIIYIO CIIO-
COOHOCTB | Tepuof croikoctu. [lpu mapkupoBa-
HUU C yJAbTPa3ByKOM HamOONBIIYIO a0pa3HBHYIO
CIOCOOHOCTh MMEET alMa3ocojepiKaliee MOKpbI-
THE, MOJyYEHHOE MPU CTaTUYECKOM YCUJIMM IpH-
xaTus ponuka, paBHoMm 5 H. C yBennuenuem P
BILIOTH a0 3HadeHus 20 H aOpasuBHas croco0-
HOCTb TOJIY4EHHOT'0 aJIMa30COJEPIKAIIEro MOKPHI-
Tusl cHmwkaercs. [Ipu sTom 3HayeHus kKod¢puIM-
€HTOB M, U Ty, PACCUUTAHHBIC MO HAMOOIBIINM
3HaueHusIM H u Hy, COOTBETCTBEHHO COCTAaBWIIU
29120 %.

0,16

H, Hy, MM |

0,08F

0.06 10 15

|
20 P, H

|-

Puc. 5. 3aBUCHUMOCTH BETMYUHBI TUHEHHOTO M3HOCA KOPYHAO-

BOro o0pasia, HCTHPAeMOro O IOBEPXHOCTh AWCKA, IIap>KHU-

POBaHHYIO B OOBIYHBIX YCIOBHUSIX M C YIBTPa3ByKOM IpPH pas-

JIUYHOM CTaTUYECKOM YCHIIMH TPMKATHSI HAKaTHOTO POJIHMKA:

N, = 100 mun'; 4, = 6 mMxm; ¢ = 10 mun; 1 — 6e3 Y3K;
2-c V3K

Brnusaue aMmiuTyabl yIBTPa3BYKOBBIX KOJe-
0aHMii, COOOINAEMbIX HAKATHOMY POJIUKY B TPO-
1ecce IIap>KUPOBAHUS TOBEPXHOCTU JUCKA, HaA
a0Opa3MBHYIO CIIOCOOHOCTh MOJIYYEHHOI'0 aJMa3o-
COJZIEpIKAILIEro MOKPBITUS M HAa TEPUOJ €r0 CTOM-
KOCTU OTpakalOT JaHHbIE, MPEACTABICHHBIC Ha
puc. 6.

W3 wux crnenyer, 4ro Haubomblliee 3HAYCHUC
KaK pexyIield crocoOHOCTH, TaK M Mepuojia CTOM-
KOCTH HMMEET alIMa30Cojepxkaliiee MOKpPHITHE, IMOo-
JydeHHOE Ha TMOBEPXHOCTH JHCKa TIIOCIE €€
HIAPKUPOBAHUS C YIBTPA3BYKOM NPU aMIUIUTYAE
Kosebannii 6 MxMm. Mcxomd M3 2TOro, a TaKxke C
YUETOM paHee MPUBEIECHHBIX 3aBUCHUMOCTEH MOX-
HO OMPEJEIUTh ONITUMANIbHBIC TTapaMeTPhl PeKUMa
IapP>KUPOBAHUS MTOBEPXHOCTU JUCKA C YIbTPa3BY-
KOM (CTaTHUYECKOE YCHJIME MPUKATUS HAKATHOTO PO-
JIMKa K IIapXKUPyeMO MOBEpXHOCTU Jucka — 5 H;
yacToTa BpaiieHus naucka — 100 MI/IH_I; aMILIATYJa
YIBTPa3BYKOBBIX KOJIeOAHUH 6 MKM IIPU UX 4aCTO-
Te 22 k['1; TpOJOIKUTEIFHOCTD IIAPKUPOBAHUS —
1 mMuH), oOecrieunBarONIMe MOTYYCHHE HA HEell aMa-
30COAEPKAIIETO MOKPBITHUS, KOTOPOE MO PEXKYIIeH
CHOCOOHOCTH M TEPUOJYy CTOWKOCTH IPEBBIMIACT

BecTHuk BHTY, Ne 4, 2011

HanOOJbIINE 3HAUEHUS THX II0Ka3aTeIeH Yy IOKpPbI-
THA, C(bOpMPIpOBaHHOI‘O B OOBIYHBIX YCIIOBUAX HIap-

JKUPOBaHM, COOTBETCTBEHHO B 1,41 u 1,29 pasza.
a
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Puc. 6. lnarpamMMsl 3aBHCHMOCTH aOpa3UBHON CIIOCOOHOCTH

aJIMa30COJIEPIKAILETO MOKPHITHSA () ¥ IIepHOJia €0 CTOHKOCTH

(6), omydeHHOro IMOCHe IMAap>KUPOBAHMS ITOBEPXHOCTH JIHIC-

Ka B OOBIYHBIX YCIIOBHSIX Ha ONTHUMAIBHBIX PEXKUMAX U C YIb-

TPa3ByKOM TIPH PA3IMYHON aMIUIUTyAe KoneOaHwil: N, =
=100 mua '; P., =5 H; ¢ = 10 Mun

BBIBO bl

Ha ocHoBe 0000mIeHHOr0 aHanM3a MONy4eH-
HBIX Pe3YyJIbTaTOB MOXHO c(OpMyIUpoBaTh cClie-
JyIOIIMEe OCHOBHBIC MOJIOKEHUS U BBHIBOZBI BBIIOJI-
HEHHBIX HCCIIEAOBaHHMN.

1. Co3nana opuruHajbHas yCTaHOBKA U pa3pa-
0oTaHa METOIUKA MPOBEICHUS SKCIEPUMEHTAIIb-
HBIX HCCIICIOBAHMH, MO3BOJAIONINE Ha TEPBOM
JTane WX BBIIOIHEHHs OCYLIECTBIATH LIAPKHUPO-
BaHHE MOBEPXHOCTU oOpasua anmasHbiMH (aOpa-
3MBHBIMHU) 3€PHAMU METOJIOM OOKaTKH KaK B OOBIY-
HBIX YCJIOBHSX, TaK M MPH COOOIIEHUH HAKATHOMY
PONMKY yIBTPa3BYKOBBIX KoJeOaHHUH, a Ha BTO-
POM — MIPOBECTH UCTIBITAHUS CPOPMUPOBAHHOIO Ha
Hell anMa30CcoeprKallero MOKPBITUS C KOJude-
CTBEHHOH OLIGHKOM ero aOpa3uBHOH (pexyieii)
CIOCOOHOCTH M U3HOCOCTOWKOCTH.

2. IlomydeHsl 3KcIepUMEHTANbHBIE 3aBUCHMO-
CTH, OTpPaXKaloLIHe BIIUSHUE TEXHOIOTHUYECKHX
(ycunue mprkuMa poJiMKa K MOBEPXHOCTH JHCKA,
4acToTa €ro BpalleHHs) U aKyCTHYEeCKUX (aMILIU-
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Tyga KoneOaHWi) MapaMeTpoB Ha aOpasuBHYIO
CIOCOOHOCTh M TEPUOJl CTOMKOCTH ajIMa30CoAep-
KAaIlero MOKPHITHS, UCTIBITaHUS CHOPMUPOBAHHO-
IO Ha MOBEPXHOCTH JMCKA MPH €ro MapKUpPOBaHUU
B OOBIYHBIX YCIOBUSAX U C YIBTPa3ByKOM, IO3BO-
JUBILINE KOJIMYECTBEHHO OLICHUTH BIMSHHE YIIb-
TPa3BYKOBBIX KolieOaHUIl HA 3HAUYEHHE 3TUX MOKa-
3areneil.

3. Ha ocHoBe ananu3a pe3yibTaToOB IKCIEPU-
MEHTAJIBHBIX HCCIEJOBAHHH YCTaHOBIEHBI ONTH-
MaJbHBIC MTAPAMETPhl peKUMa HIap>KUPOBAHUS TIO-
BEPXHOCTH JAWCKA C YJIbTPa3BYKOM (CTaTHYECKOe
ycunue nprxkatusa — 5 H; yactora BpamieHus auc-
ka — 100 MMH ', aMIIMTYyga yIBTPa3BYKOBBIX
KonebaHui — 6 MKkM npu yactote 22 kI 1; mpoxon-
XKHUTEIBHOCTD IIapXupoBaHusi — 1 muH), obecrie-
YUBAIOLIVE MMOJIyYEHUE Ha HEHl ainmas3ocoepKaliie-
T'0 MOKPBITUS, KOTOPOE MO pexylleil cnocoOHOCTH
U TIEpUOJY CTOWKOCTH TpEBBIIAET HauOomblIee
3Ha4YeHUE 3TUX IOKa3aTenedl y MOKPBITHs, chop-
MHUPOBAHHOIO B OOBIYHBIX YCJIOBHUSX, COOTBET-
ctBeHHO B 1,41 u 1,29 pa3za.
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HEPCIIEKTUBbI HAHOCTPYKTYPUPOBAHHBIX MATEPHUAJIOB
N METOA CO3JAHUA HAHOKJIACTEPHOI'O KOMITIO3UTA

Hoxkm. mexn. nayx, npogp. KETECOBA I'. C., mazucmpanm HCKAKOB b. K.

Kapazanounckuii cocyoapemeennviii mexnuueckuti yrusepcumem (Pecnyoauxa Kaszaxcman)

COBZ[aHI/Ie HaHOCTPYKTYPHUPOBAHHBIX KOMITIO3U-
IMUOHHBIX MAaTCPUAJTIOB CCTOAHA ABJIACTCA OZ[HOﬁ nu3
HaunboIee BOCTpe60BaHHBIX, HO B TO KC BpCMA
HaMMCHCC N3YUCHHBIX o0acTeil HAaHOTEXHOJIOTHH.
Vcnemnas pcain3anud nepBOOYCPCAHBIX 3aaaY 110
9TOMY HaIpaBJICHUIO Tp€6y€T MMPOBCACHUSA KOM-
TIJICKCHBIX I/ICCHGZ[OBaHI/Iﬁ 0 MKUPOKOMY CICKTPY
HaHOTCXHOJ’IOI‘Hﬁ, HaxXosAIHnXCs B HACTOAIICC BpEe-
Ms Ha PpPas3HbIX MNOEPpHUOAAX OCBOCHHA. Pa3zButue
TeXHOJ’IOFHﬁ, CBsA3aHHBIX C UCCICAOBaAaHUEM, CO3aa-
HUEM H HUCIOJIb30BAHUCM HAHOMATCpHUAJIIOB, B
ommnkaiiime roasl IpUBEACT K KapAWHAJIbHBIM HU3-

10

MEHEHHUSIM BO MHOTUX c(epax uemoBedecKoil nes-
TENBHOCTH — B DJIEKTPOHUKE, HH(POpMaTHKE, SHEpP-
TeTHKE, MAIIMHOCTPOCHUH, OMOJIOTHH U T. JI.
HaHnocTpykTyprpoBaHHbIE  KOMIIO3MLIMOHHBIC
MaTepHuajbl 1 HAHOCHCTEMBI IPEICTABIAIOT co00i
KOMITJIEKC Hay4YHO-TEXHHUYECKHX MpoOieM, pele-
HUE KOTOPBIX JTOJDKHO OBITH HANpaBJeHO HE TOJb-
KO Ha u3y4YeHue macmrabHoro ¢akropa (yMeHb-
LICHUE BETMYUHBI YAaCTHII, SJIEMEHTOB WM CTPYK-
Typ), HO M Ha HCCIICIOBaHHE NPHHIUIHAILHO
HOBBIX SBJICHWH, NpUCyluX HaHoMacmTady. Co-
3MaHHe HAHOCTPYKTYPUPOBAHHBIX KOMIO3WIIUOH-
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