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JlaGopartopnas pa6ota Ne 1
N3ydyeHue MeTOI0B MOATOTOBKH NMOBEPXHOCTH JA€TAH

nepea HaHeCeHUeM MOKPbITHI

1. Hean u 3a1a4u padoThI.
Lenpro paboThl ABISIETCS 03HAKOMIIEHHUE CTYJIEHTOB C METOJAMU TMOJTOTOBKH

MOBEPXHOCTEN NEPE] HAHECEHUEM PA3JIUYHBIX BUJOB IOKPBITHIA.

2. TeopeTuyeckue cBeleHUsI.

Xopomass 00paboTKa MOBEPXHOCTH U TIHIATEIbHAS €€ OYMCTKA OT 3arps3HEHUN
— 3aJIor ycrnexa B TOJYYEHHHM KayeCTBEHHBIX MOKpbITUd. [loToMy mnoaroroBka
NOBEPXHOCTH  JE€Tajlu Iepell HAHECEHWEM  IOKPBITUSA  SIBISETCS  BAXKHOU
NOATOTOBUTEIILHOW OIEpalreil BO BCEM TEXHOJIOTUYECKOM MPOLIECCe.

MeTtoapl  TOATOTOBKM  MOBEPXHOCTH  JIETAIM  MOXXHO  pa3feiuTh Ha
MEXaHUYECKUE, XUMUYECKHUE U DIICKTPOXUMHUYECKHUE.

Mexanuvyeckue MeTOAbl BKIIOUAIOT B ce0s: nuirdoBaHHE, MOJIUPOBAHUE,
NECKOCTPYHHYIO OYUCTKY, PYYHYIO OUHCTKY IMIETKAMH U TIp.

K  xuMuyeckuM H  JJIEKTPOXMMHYECKMM  METOJAAM  OTHOCATCS:
o0e3KHpUBaHUE B IIEJIOYHBIX pPAacTBOpax, TpaBJICHHE B COOTBETCTBYIOIIMX
PacTBOPUTEISX, ICKAIMPOBAHUE.

HInugosanue npuMeHsieTCs, KaKk MPaBUIO, JJII OYUCTKH IOBEPXHOCTEH
METAJUTMYECKUX JIeTAJIe M 3aKJIIo4YaeTcsl B CHSATUM TOHKOM CTPYKKH MeTajuia
OCTPBIMH  PEXYHIMMU TpaHSIMU MEJIKUX 3€peH a0pa3uBHBIX MAaTEpHAJIOB.
[InudoBanne ocymiecTBIsETCS Ha NUIM(OBATBHBIX  CTAaHKAX, CHA0XEHHBIX
BpalIAIOIIMMUCA JUCKAaMU WIM Kpyramy, WM B CIHEHHAIbHBIX BpaIIAIOMINXCS
Oapabanax wiu  Kojokomax. OOpaboTka Kpyramu  sIBIsieTCss — HauOoliee
pacrpocTpaHEHHBIM BHJIOM IITHU(OBAHUS.

Honupoeanue, xak u uuMpoBaHHE, B OCHOBHOM, MPUMEHSETCA s
IOJATOTOBKU IIOBEPXHOCTH MeETaMueckux pgerane. Ilpomecc 3aximouaercs B
00paboTKe MeTaa ¢ IENbl0 yIaJeHUs] MEJIbUalIInX HEPOBHOCTEH W TIPHUIAHUS €U
3epKajgbHOro Onecka. YacTo MoaupoBaHUE MPUMEHSETCS TAKXKE U JJIsl OKOHYATEIbHOMN
OTJICJIKU MOJYYEHHOr0 MOKpbITUs. [loiupoBaHKe Takke OCYIECTBIISIETCS HA CTAHKAaX,
CHAOXKEHHBIX KpyramMd M BO Bpamawomuxcs Oapabanax. s mnonupoBaHus
NPUMEHSIOT KpPYrd ¢ 0oJjiee MEIKMMHU 3€pHAMH, uyeM Ui nuidoBaHus. MexaHnusm
npouecca IOJUPOBAHUSA TOBEPXHOCTH CYIIECTBEHHO OTJIMYAETCA OT MpoIecca
nuidoBanus. XapakTepHoe s NUu(OBaHUS CpPe3aHne CTPYKKU METallla B TAHHOM
poIIecCCe OTCYTCTBYET, a BEIPABHUBAHUE MOBEPXHOCTU METAJIa MOXKET, B YACTHOCTH,

IMPOUCXOAUTH 3a CUCT pa3daBIIMBAHWA OTACJIBbHBIX BBICTYIIAIOIIHUX YaCTHI[ MCTAaJlJIa U
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3aMoJHEHUsI UMM yriyOneHuid. 3a cueT IMIacTUYecKux aedopmaliuii MeTamn Kak Obl

pacTekaeTcs 1o NOBEPXHOCTH U 3aI0JIHAET MeJlbYalIliie TPEUIMHbI U HAapaluHbI.

Ileckocmpyiinaa ob6pabomka TIpUMEHSAETCS JUIsl OYHMCTKM IOBEPXHOCTH
METAJUNIMYECKUX U3JIeIUI OT OKAJIMHbI, HUIAKOBBIX U JIPYTUX BKIIOUEHUM, & TAKKE IS
ylaJeHusl ¢ MOBEPXHOCTU TIpyObIX HEpoBHOCTEH. OuucTKa NPOU3BOAUTCS CTpyel
CYXOro IecKa, BBIPBIBAIOIIETOCA ¢ OOJIBLION CKOPOCTHIO M3 CHEIUAIBHOTO ammapara
Yepe3 HAMpAaBIISIONIEE COIUIO MOJ JAaBJICHUEM CKaTtoro Bo3ayxa. Ilecok, yaapsce o
MOBEPXHOCTh, OTJEISET OT HEEe BCE MMEIOLIMECS Ha HEW 3arps3HEeHHs] U JIeNlaeT ee
IepoxoBaTocTh. Ha Takyl0 MOBEPXHOCTh JIydllle HAHOCSTCS 3alIUTHBIC TUJICHKU
OyTeM pacnbuieHud. PoMe OOBIMHOrO KBapLEBOrO IECKa MOKET HCIOJIb30BaThCS
MeJNKas ~ cTajbHag  JApoOb,  4YTO  MO3BOJSET  CYIIECTBEHHO  YBEJIUYUTh
NPOU3BOJAUTEILHOCT, MeToAa. JIJis TecKoCcTpyilHOW 00paboTKM TPUMEHSIOT
cnienuanbHbie 6apabaHbl.

Pyunyw ouucmky wemkamu TPUMEHSIOT OOBIYHO JUIS yJHaJeHUs ¢
MOBEPXHOCTH JE€TaJIe OCTaTKOB KUPOBBIX, OKUCHBIX U JPYTUX 3arps3HeHuil (mocie
00€3KHpUBAHMS U TPABJICHUS) HEMOCPEACTBEHHO NEpe/l HaHECEHUEM MOKpbITUs. [1pu
3TOM HCIOJb3YIOTCS IETUHHBIE IETKU U3 MATKOIO BOpca.

IIpu xumuueckom o00e3xcupueanuu TPUMEHSIOT PACTBOPHI  ILIEIOYEH,
[ICJIOYHBIX COJIEd W P CHEHMAIBHBIX  OPraHUYECKUX  PaCTBOPHUTEIIEH.
OO0e3xupuBaHuEe B WICIOYHBIX PACTBOpPAX CBOJUTCS K OMBUICHHIO >KUBOTHBIX U
PACTUTENbHBIX KUPOB U SMYJIBIUPOBAHUIO >KUPOB PA3IUYHOTO MPOUCXOKICHHUS.
MuHepanbHble Macila W HEOMBUISIEMbIE >KUPBI, XUMUYECKH HE pasliararoiuecs
IeJI0YaMH, KaK MPaBHIIO, MOTYT 0Opa30BbIBAaTh C HUMU dMYJIBCUH U OJ1arojiapsi 3TOMy
CPABHUTEJBHO JIETKO OTAEISIOTCS OT MOBepXHOCTH. O0e3KUpHUBaHUE B OPraHUYECKHUX
PacTBOPHUTENSAX CBOJUTCS K OOBIYHOMY MPOLECCY PacTBOpPEHHs >KuUpoB. s 3Toi
LeJIM IPUMEHSIIOTCS KEPOCUH, O€H3MH, TOJyOJ], TpuxjopaTad u ap. O6e3xupuBaHue
U3JEIUNA  TPOU3BOAUTCA PA3IUYHBIMU  CIIOCOOAMH: TOTPYKEHHEM B  PpacTBOp,
00paboOTKON MapaMu U pachbUIeHUEM pacTBopuTens. s oOe3xkupuBaHus B mapax
NPUMEHSIOTCS, B OCHOBHOM, PAaCTBOPHUTENN C OTHOCUTEIBHO HU3KOM TeMIEepaTypoit
KUTICHHUS.

Anekmpoxumuueckoe  00e3dncupueanue  TPOU3BOAUTCS B IICIOYHBIX
pacTBOpax Ha KaToje W aHoje. Yamie npuMeHseTcs KaTOJHOE O0E€3’KMPUBAHUE WIIH
KOMOMHUpOBaHHas 00paboTKa — CHayajga Ha Karoje, a I[OTOM Ha aHoje.
O} PeKTUBHOCTD 3IEKTPOXUMUYECKOTO 00€3KUPHUBAHUS BO MHOTO pa3 IMPEBBIIIACT
3¢ (PEeKTUBHOCT, XUMHUYECKOTO 00e3KupuBaHusa. B  KkauecTBe H3JIEKTPOJIMUTOB
IPUMEHSAOT  €IKUHM  HaTp, YIVIEKUCIBIM  HATPUM,  YIVIEKUCIBIA  Kajuu,
dochopHOKUCBIN HAaTpUil U Ap. B 3TH pacTBOPBI MOTYT 100aBIASATHCSA SMYJIbIATOPbI —

MBIJIO HJIIM XHIAKOC CTCKIIO. CYH_IGCTBYIOT pa3siIMdHBIC B3MJIAAbI Ha MCXaHH3M
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AJICKTPOXUMHNYICCKOTO 06€3>I(I/IpI/IBaI/I}I: Cro pacCMaTpuBarOT KadK KaTAIUTHUHYCCKYIO

PEaKIMIo, TaK ¥ KaK YUCTO MEXaHWYCCKUU TMPOIIECC Pa3PBhIXJICHUS MACISTHOW IJICHKH
M yNaJleHus €€ C TOBEPXHOCTH. OIJIEKTPOXMMHUYECKOEe  00e3KHpUBaHUE
OCYILIECTBIISIETCSA, Kak mpaBujio, mpu TnoBbimeHHoi (60-80°C) Temmeparype
AJIEKTPOJINTA, YTO TO3BOJSET MHTCHCHPHUIMPOBaATh mporecc. [ImoTHOCTE TOKa mpu
00e3KMpUBAHUM JIOJDKHA OBITh TakoOBa, YTOOBI KOJWYECTBO BBIICIISIOIIUXCS
My3bIPHKOB Ta3a OBUIO JOCTATOYHO W ISl MEXaHWYECKOTO YyAAJICHUS MPOTyKTOB
00e3KMpUBAHUS W JJIs1 TEpEeMEelIuBaHMUs pacTBopa sJekrposuta. OOBIYHO mTpuU
00€3)KIPHBAHHIH HCIIONB3YIOTCS TOKH ILIOTHOCTBIO 3-10 A/mM’. B HEKOTOPBIX 0COOBIX
Clly4asix, Hampumep, NMpU OBICTPOM BJIEKTPOIUTUYECKOM MOKPHITHH TPOBOJOKU U
JICHTBI Ha KOHBEHEPHBIX YCTAHOBKAX ILUIOTHOCTH TOKA yBEIMUYMBAKOT 10 50 A/ mP.
PaccTossHne Mexay aJeKTpoJaMyd B BaHHE OOYCJIOBIMBAETCS B TIEPBYIO OYEpEIb
BEJIMYMHON U (POPMOIL U3AENNIA, a TAKKE COOOPAKEHUSAMU SKOHOMUH 3JIEKTPOIHEPTUU
1 O0BIYHO cocTaBisgeT 5-15 cm.

[Ipomiecc ymaneHuss OKHCIOB C TMOBEPXHOCTH JeTalieid myTeM 0OpaboTKu B
pacTBOpax KHUCIOT WJIM KUCIBIX COJIEH Ha3bIBACTCS mpasienuem. TpaBlieHUE MOKET
ObITh KaK XUMUYECKUM, TaK U Iaekmpoxumuueckum. TpaBieHue 0OBIYHO
TIPOU3BOJIST TOJIBKO IOCJE YAAICHHUS C TTIOBEPXHOCTH JICTATH KUPOBBIX 3arpsI3HCHUA,
T.C. TOCJIE OmNepanuy 00e3KUPUBAHUS. XUMHUUYECKHI CIOCO0 TpaBJICHHUS COCTOUT B
IPOCTOM TIOTPY)KCHHHM U3JIEJIMi B PacTBOP COOTBETCTBYIOIICH KHCJIOTHI, Tak,
HATIpUMeEp, JUTsl YIAJICHUS OKHCIIOB C MOBEPXHOCTEH METaJUIOB MPUMEHSIO CEPHYIO,
COJISTHYO, a30THYIO KHCIIOTHI MU UX CMECH.

DNEKTPOXUMHUUYECKOE TPABJICHUE TPOU3BOJAMUTCS KaK Ha aHOJIE, TaK M Ha KaToJe.
AHOIHOE TpaBJICHHE OCHOBAaHO HAa JJIEKTPOJIUTHYECKOM PACTBOPEHHHM MeETala U
MEXaHMYECKOM OTPBIBAHUW OKHCJIOB Iy3bIPbKaMHU BBIICISIONIETOCS Kuciaopoaa. Ha
KaToJle MPH 3TOM BBIAETSETCS BOAOPOA. B KauecTBe 3neKkTpoiuTa HCHOIB3YIOT
KHCJIOTHl WMJIM PAacTBOP COJIM COOTBETCTBYIOIIETO METajuia. DJICKTPOAaMH CIy>KaT:
aHOJIOM —OYMINAeMOE W3JeNINe, KaTOAOM — CBHHEN, MeIb, JKeIe30 U Tp.
[TpumensieMble 0OBIYHO TIOTHOCTH TOKa 5-10 A/I[MZ U BBIIIIE.

Karognoe TpaBieHre NMpoUCXOAUT 32 CYET BOCCTAHOBJICHHUSI M MEXaHHUYECKOTO
OTPBIBAHHS OKHCIIOB Iy3bIpbKaMH BBIIEISIONIETOCS B 3TOM Ciydae Bojaopoaa. B
KauyeCTBE AJIEKTPOJIUTA CIY>KUT PACTBOP KUCIOTHI WM COJH, 00Jajaronieil xopoien
AJIEKTPOTIPOBOIHOCTHIO.  Yalme Bcero mpu KaTOAHOM TpPaBIEHUU HCHOIB3YIOTCS
CMECH CEpHOM U COJITHOM KUCJIOT. B KadecTBe aHOIOB MCTIOJIB3YIOTCSI CHHET], CIUTABBI
CBHHIIA C CYPbMOW HWJIM KPEMHHUCTbIM 4YyryH. [DIOTHOCTH TOKa INpH KaTOXHOM
TPaBJICHUH TAKUE K€, KaK U IPU aHOTHOM.

TpaBnenue wu3nenuil SIEKTPOXMMHYECKUM CIOCOOOM HWMeEeT OOJIbIIyIO

IMPOU3BOAUTCIIBHOCTL II0 CPABHCHHUIO C XHUMHYCCKUM, OIHAKO, 3(1)(1)€KT CHJIBHO
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3aBUCHUT OT COCTOAHHA OKHCJIIOB HA IMOBCPXHOCTU U3ACIINA, TAK, HAIIPUMCP, TOJCTLIC,

IUIOTHBIE CJIOM OKHUCJIOB TPYJIHO MOJIBEPratoTCs 31EKTPOXUMUYECKON OUUCTKE.

/Jlexanuposanue oTandaeTcsi OT OOBIYHOTO IMPOLIECCa TPABICHUS MPUMEHEHHE
0osee ciadbIX TpaBUIIBHBIX PACTBOPOB M MallbIM BpeMeHeM 00paboTku (10 1 MuH, B
OTJINYKE OT TpamieHus, npoogumoro 10-15 muH). DTa omepauus HpUMEHSETCH,
IpeXe BCEero, IUIsl yaJleHus JErKOro HajeTa OKUCH, 00pa3yIolerocss Ha HOBEPXOCTH
y’K€ OYMILEHHBIX W3JEIHUNA, HallpuMep, MpHu TpaHcnopTupoBke. [Ipu nexanupoBaHun
JOCTUTAETCs JIMIIb MOATPABIMBAHUE TOBEPXHOCTH 03 0OpazoBaHus nuiama. [lo cytu
Jena  Impolecc  JIeKalnupoBaHMSI  SIBJISIETCS  aKTHUBAllMel  MOBEPXHOCTH,
00€ecCreynBaroNIeH TyYIIyo aAre3uto MOKPBITHS C MATEPUATIOM JE€TaIH.

Beibop Meroma M peXMMOB MOATOTOBKU IMOBEPXHOCTU IMEpe] HAHECEHUEM
HNOKPBITHS 3aBUCHUT OT:

- MaTepuaia JeTalu;

- XapakTepa U KOJIMYECTBA 3arps3HEHUN;

- Marepuaia U Ha3HAYeHUs OKPBITHUS.

PexxuMbl M TEXHOJIOTMYECKHE MapaMeTpbl METO/a OYMCTKH, KakK IPaBHIIO,

HOI[6I/IpaIOTCSI I10 CIIpaBOYHBIM JJaHHBIM C YUYCTOM HA3BAHHBIX BBIIIC Cl)aKTOpOB.

3. O0beKTHI U CPeACTBE UCCIAEAOBAHHUS.

OOBEKTOM HUCCIEeNOBAHUNM MPU BBHIMOJHEHUU JAOOPATOPHOIN PabOThI SBISIOTCS
JICTaJIA, BBITTOJTHCHHBIC M3 PA3UYHBIX MaTEPHAIOB, B TOM YHCJIE KOMITO3HITMOHHBIX.
Ha moBepxHOCTSAX AeTanel MMEIOTCS 3arpsi3HEHUs pa3IMuyHOIro xapakrepa. Meroj
HAHECEHUS] TOKPHITUS Ha JeTalb 3aJaeTcs IPEernojaaBaTeseM. B nponecce
BBITIOJTHEHUSL pabOThl HEOOXOJMMO OIIEHUTh XapaKTep 3arps3HEeHU U pa3padboTarth
TEXHOJIOTUIO TIOJATOTOBKH IMOBEPXHOCTU TEpE] HAHECCHHEM IOKPBHITHS 3aJaHHBIM

METOJIOM.

4. IlopsA0K BbINOJIHEHUS PA0OThI.

1. O3HAaKOMUTHCSI C HACTOSIIUMHU METOANYESCKUMH YKA3aHUSIMH.

2. IlonyuuTh y mpenoaaBartens 3aJjaHue Ha padoTy.

3. Ilo cnpaBoYHBIM JaHHBIM MOJ0OpAaTh METOJ W PEKUMBI MOATOTOBKHU
MOBEPXHOCTH 33JaHHOM JI€TaIH Mepe/i HAHECEHHEM MOKPBITHSI.

4. OgopMuUTh OTUET 110 JIaOOpaTOPHOU padoTe.

5. Yka3zanus no o(popMiIeHHIO 0TYETA MO JIabopaTopHOii padoTe.
Otyer no nabopatopHOil paboTe odopmisieTcss B MPOU3BOIBHOU (Gopme U

AOJDKCH COACPIKATh LCJIb pa6OTBI, 3CKHU3 Ac€Tajiu, HpGI[H&SH&‘IGHHOfI JJIA HaHCCCHUS
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IMOKPBITHUA, OIIMCAHHUC XapaKTCpa 3anH3HCHHﬁ, OIIKMCaHUC MCTOdAa U PCIKUMOB

IMOATOTOBKH IMOBEPXHOCTHU, BBIBOJBI.

6. KoHTpo/1bHBIE BONIPOCHI.

1. Ilepeunciure OCHOBHBIE METOABl MOArOTOBKM IIOBEPXHOCTH IEPEN
HAaHECEHUEM ITOKPBITHUM.

2. B yeM nmpuHIIMNIHANIBHOE OTJIMYKE NUTH()OBAHUS U TTOTUPOBAHUS?

3. KakoBo oTnuymne XUMHUECKUX U 3JIEKTPOXUMUYECKUX METOAOB MOJArOTOBKH
MIOBEPXHOCTHU?

4. Kakue 13 ONMMCAaHHBIX METOAO0B MOT'YT ObITh MCHOJB30BAHBI JJI IOJATOTOBKHU

NOBEPXHOCTH HEMETAIUINYECKUX U3 ?



8
JlaGoparopHas pa6ota Ne 2
H3yuyeHnue npoiecca HaHeCeHHUsI MOKPbITHH

Ha J1€Ta/IN U3 METAVIMYECCKUX U KOMITO3UINUOHHBIX MaTEpHUaJI0B

1. Heas u 3a1a4u padoTHI.
[lenbs paOoOThI 3aKkiarOyYaeTCs] B U3YYEHHUHM TEXHOJOTMM HAHECEHUS MOKPBITHS
Pa3IUYHBIMA METOJaMU (2JIEKTPOJTUTUUECKUM, METOJaMU PVD,

QJICKTPOIPO3UOHHBIM, IJICKTPOCTATHYCCKUM U T.I[.).

2. TeopeTuuyeckue cCBeICHUS.

[TokppiTHSE — 3TO OJHO WJIM MHOTOCIOHHAs CTPYKTypa HAHECEHHOE Ha
MOBEPXHOCTh JUISl 3alllUThl OT BHEIIHUX BO3JCHCTBUM (TemmepaTypbl, JIaBIICHHUS,
KOPPO3UH, 3PO3UU U TaK JIAJIEE).

PaznuyatoT BHEIIHUE U BHYTPEHHUE MOKPBITHUS.

BHeniHue MOKpBITHS UMEIOT TPAHMIy MEXAY IMOKPBITUEM U IMOBEPXHOCTHIO
nzaenusi. COOTBETCTBEHHO pa3Mep M3JACIMS YBEIWUMBACTCS HA TOJIIUHY MOKPBITHUS,
IIPU 3TOM B3pacTAET Macca U3JeIIusl.

Bo BHYTpeHHHX NMOKPBITUSIX OTCYTCTBYET IPaHMIIA pa3feiaa U pa3Mepbl U Macca
U3ENUSl OCTAalOTCd HEU3MEHHBIMH, MOpPU 3TOM M3MEHSAIOTCS CBOWCTBA W3ACIUSL.
BHyTpenHue NOKpHITHS €lle HA3bIBAIOT MOJIUPUIUPYIOIIUMH TOKPBITHSIMHU.

Paznuyator 1Be OCHOBHBIE 33J]a4H, pa3pelIacMble TP HAHECEHUH TOKPBITHS

N3meHenne MCXOMHBIX (U3HKO-XMMHUYECKHX CBOMCTB MOBEPXHOCTH W3JETUH,
00ecreynBaoIINX 33/IaHHbIE YCIOBUS IKCILTyaTalllH;

BoccranoBinenue CBOWCTB, pa3sMEpoOB, MAacChl NOBEPXHOCTH W3IEHUSA, Ha-

PYWCHHLIX YCIIOBHUAMMU OKCINTyaTalluN.

2.1. Haznauenue u 001acTéi MIPUMEHEHHUSI TIOKPHITUI

OCHOBHOW TNPUYMHON TIOSBICHUS W PA3BUTUS TEXHOJOTMH HAaHECECHUS
3aIATHBIX MMOKPBITHHA SBHJIOCH CTPEMJICHUE TTOBBICHTH JIOJITOBEYHOCTD JCTAJICH U y3-
JIOB Pa3IMYHBIX MEXAHW3MOB W MamuH. ONTUMH3AIUSA CUCTEMBI MOKPBITHS TPEI-
I0JIaraeT COOTBETCTBYIOMINI BHIOOP COCTaBa MOKPBITHS, €TO CTPYKTYPBI, TOPUCTOCTH
U aAre3ud C Y4YETOM, KaK TeMIlepaTypbl HAHECEHHWS IOKPBITHUSA, TaK W padouei
TEMITepaTypbl, COBMECTHMOCTA MAaTE€PUAJIOB MOJJIOKKH M TMOKPBITUS, JOCTYITHOCTH H
CTOMMOCTH MaTrepuaia TOKPBITHS, a TaKXe BO3MOXHOCTH €ro BO300HOBIICHUA,
PEMOHTA M HAJIJISKAIIETO YX0/1a BO BPeMsl IKCILTyaTaliu

[IpumeHeHrne HeTOCTAaTOYHO MTPOYHOTO MOKPBITHUS, TONIINHA KOTOPOTO 332 BpEMSs
paboThl 3aMETHO YMEHBIIACTCSI, MOXKET IMPUBECTH K CHIDKEHHUIO MPOYHOCTH BCEH

JIeTajIu BCJICICTBUE YMEHbIICHUS 3(PGEeKTUBHOM TUIOIIAIM €€ TTOJIHOTO TMoIe- PEYHOTO
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cedyeHus. B3aumHas I[I/I(b(b}’?sl/lﬂ KOMIIOHCHTOB M3 IIOAJIOKKH B ITIOKPBITHC U HaO60p0T

MOKET MPUBECTH K OOETHEHUIO WM OOOTAIEHUIO CIUIABOB OJHHMM M3 DJIEMEHTOB.
Tepmuueckoe BO3JEHCTBUE MOKET H3MEHUTh MHUKPOCTPYKTYPY HOJ- JIOKKUA H
BbI3BATh IMOSIBJIEHUE B TOKPBITUM OCTAaTOYHBIX HamnpsokeHuid. C  y4eToM BCEro
NEPEYUCIIEHHOT0 ONTHMAaJbHBIA BBHIOOP CHCTEMBI JOJDKEH o0OecreuuBaTh €€
CTaOUJIBHOCTh, T. €. COXPAHEHHE TaKUX CBOWCTB, KaK NMPOYHOCTH (B €€ Pa3IUYHBIX
acreKTax), MJIACTUYHOCTh, yAapHas BA3KOCTb, COINPOTHBIICHUE YCTAJIOCTH U IOJI3Y-
4yecTu mnocie Jroboro BosneicTBusa. Hanbonee cuibHOE BIUSHUE HA MEXAHUYECKUE
CBOMCTBa OKa3bIBAaeT SKCILIyaTalUsi B YCIOBUAX OBICTPOrO TEPMOLMKIUPOBAHUS, a
Hau0OoJiee BaKHBIM NAapaMETPOM SIBIIIETCS TEMIIEpaTypa U BpeMsl €€ BO3JAEHCTBUSA Ha
MaTepHall; B3aMMOJEHCTBUE C OKpy Karolleil pabodeil cpesioil onpeaenseT Xxapakrep u
MHTEHCUBHOCTb XMMHYECKOT0 BO3JEHCTBUS.

MexaHH4ecKHe CII0COOBI COCIMHCHHA IIOKPBITHA C HOI[JIO)KKOI\/'I qaCTO HCE
o0ecreunBaloT HY)KHO€ KauecTBO clervieHus. ['opasio ydiive pe3yibTaTbl OOBIYHO J1al0T
nudPy3nOHHBIE METOJIBI COCIMHEHUS. XOPOIIUM MPUMEPOM yaadHoro Auddy3unoHHOTO

IMOKPLITHUA ABJIACTCA aJIMTUPOBAHUC YCPHBIX W IBCTHLBIX MCTAJI- JIOB.

2.2. Knaccudukanus MOKPHITHA U METOJIOB UX MOTYYCHUS

B Hacrosiiee BpeMsi CyHIECTBYIOT MHOTO Pa3HOOOPA3HBIX MOKPBITUS W METOJNBI MX
MOJTyYEHUS.

Bo wmHoOrmx mnyOnukamusax mpeanararoTcs pasiMyHble CXEeMbl KilacCH(pUKalUU
HEOPTaHUYECKUX TTOKPBITHI MO Pa3InYHbIM IPU3HAKAM.

MoxHO KiIacCu(UIIMPOBATH MOKPHITUS IO CACAYIOITUM OCHOBHBIM IIPUHITUTIAM

no HazHayenutro (AHTUKOPPO3MOHHBIC WM  3alllUTHBIC, >KApPOCTOMKHE, WU3-
HOCOCTOMKHE, aHTU(PPUKIIMOHHBIE, CBETOOTPAXKAIOIIINE, IEKOPATUBHBIC U IPYTHE);

no uzuueckum uau Xumu4eckum ceoiicmeam (METaTIMYECKUE, HEMeTal-
JUYECKUE, TYTOIIABKUE, XUMOCTOMKHE, CBETOOTPAXKAIOIIUE U T.1.);

no npupooe 3jnemenmoe (XpOMOBOE, XPOMOATIOMHHHEBOE, XPOMOKPEM-HUEBOE U
ApyrHe);

no npupode ¢haz, o0Opa3yOIMUXCA B TOBEPXHOCTHOM CJo€ (QJIFOMUHUJIHEIE,
CUJIMIUIHBIE, OOpUIHBIC, KApOUHBIE U IPYTHE)

PaccMmoTpum Hanbostee BaXXHBIC MOKPBITHS, KJIACCU(DUIIMPOBAHHBIC IO HAa- 3HAYCHUIO.

3aH_[I/ITHBIC IOKPLITHUA — OCHOBHOC HA3HAYCHHE CBA3aHO C HX pa3H006pa3HBIMI/I

3alUTHBIMU  (PYHKUIMSAMU. bBompinoe pacmpocTpaHeHHE MOMYyYMIH KOPPO3MOHHOCTOMKHE,
YKapOCTOUMKHUE U U3HOCOCTOMKHUE MOKPBITUA. IIIUPOKO NPUMEHSIOTCA TaK)Ke TEIUIO3AILUUTHBIE,
JICKTPOU3OIALMOHHBIE U OTPaXKAIOLINE TOKPBITHUA.

KOHCTpYKIIMOHHBIC MTOKPBITUS M IJICHKH — BBIINOJHSIIOT POJIb KOHCTPYKTHBHBIX

OJICMCHTOB B MH3ACIINAX. OcobeHHo IIUPOKO TAaAKXKE HCIOJB3YIOTCA IIpU HPOU3BOACTBC

U3JIeTUil B NMPUOOPOCTPOCHHUH, PAAMOIIEKTPOHHON anmaparypbl, MHTETPalbHBIX CXEM, B
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Typ60peaKTI/IBHBIX ABUI'aTCIIIX - B BHIC Cpa6aTI>IBaeMI>IX YHHOTHCHHP'I B Typ6I/IHe u

KOMIIPECCOpe | Jp.

TeXHONOTMYECKUE TMOKPBITUS — npeaHasHa4aroTCsa  IJisd 00JICTYCHHST TEXHO-

JIOTUYECKUX MPOLIECCOB MPHU NMPOU3BOACTBE M3aenuil. Hanmpumep, HaHeceHne npu- MOeB MpU
nmaiike  CJIOXKHBIX  KOHCTPYKLUMH; MPOU3BOACTBE  moiy(haOpukatoB B Ipolecce
BBICOKOTEMIIEPATYPHOTO 1e()OPMUPOBAHNS; CBAPKE PA3HOPOIHBIX MAaTEPHAIIOB | T.1.

HCKODaTI/IBHBIe IIOKPLITUA —  HCKIIOUYUTCIbHO IMHUPOKO IIPUMCHAIOTCA  IIPpHU

IIPOU3BOACTBC OBITOBBIX PI3I[C.HHI>1, prameHHﬁ, IMOBBIMICHHUHN 3CTCTUYHOCTHU ITPOMBIINIIICHHBIX
YCTAaHOBOK U HpI/I60pOB, IIPpOTC3UPOBAHUHU B MEIULIMHCKOM TEXHUKE U ap.

BoCCTaHOBUTEIBbHBIEC IOKPBITUS — JaOT OFpOMHBIﬁ AKOHOMHUYECKHUHI 3(1)(1)CKT Ipu

BOCCTAHOBJIEHUM W3HOUIEHHBIX IOBEPXHOCTEW W3AENUi, HampuMmep IpeOHBbIX BajloB B
CyOCTPOCHHUY; IIEEK KOJIEHYAThIX BAJIOB JIBUIATEJIE BHYTPEH- HErO CrOPAaHMs; JIONATOK B
TYpOMHHBIX JABUTATEISIX; PA3IMYHOTO PEXYIIETO U MPECCOBOT0 HHCTPYMEHTA.

OnTtuyeckue IMOKPLITHUA — YMCHBIIAIOT OTPAKATCIIBHYIO CIIOCOOHOCTH 110 CPaBHCHUIO

C MAaCCHUBHBIMH MaTepHajlaMd, B OCHOBHOM, OJjarogapsi reOMeTpUHU II0- BEPXHOCTH.
[IpodunemerpupoBaHre IOKa3bIBAEeT, 4TO IIOBEPXHOCTb HEKOTOPBIX IOKPBITUI
HpPEJCTaBIIsAET COOOM COBOKYIHOCTh IIEPOXOBATOCTEH, BBICOTA KOTOPBIX Kosebnercs oT 8 10
15 mxM. Ha oTnenpHBIX MakpOHEPOBHOCTAX (POPMUPYIOTCSI MUKPOHEPOBHOCTH, BBICOTA
KoTOophbIX Konebnercs ot 0,1 1o 2 mxm. Takum 00pa3om, BEICOTa HEPOBHOCTEN COM3MEPUMA C
JUIMHOM BOJIHBI Tajaromiero wusnydeHus. OTpaxkeHUE cBeTa OT TaKOM IOBEPXHOCTH
IIPOUCXOJUT B COOTBETCTBUU C 3aKOHOM DpeHKeIs.

B nuTepaTypHBIX MCTOUYHHKAX BCTPEYAIOTCS pa3iUYHbIe MPUHIMIBI KiIaccuduxanuu
METOJIOB HAHECEHUs TOKPBITUH. XOTS ClEeAyeT OTMETHTh, YTO €IUHOW CHCTEMBI
KJaccu(uKauy METOJ0B HAHECEHUSI TOKPBITHH HET.

XOKUHT U psi APYTHX HUCCIeAOoBaTeNel MPeaoKUiu TpU Kiaccu(UKalu METOJI0B
HaHECEHUS TOKPBITHIA:

no gazoeomy cocmoanuio cpeovi, N3 KOTOPOU MPOUCXOJUT OCAXKACHHUE MaTepHasa
MTOKPBITHS;

nO COCMOAHUIO HAHOCUMO20 MaAmMeEPuUana,

nO COCMOAHUIO NPOUECCO8, KOTOPBIE ONIPENEIAIOT OJHY T'PYIILy METOJOB HAaHECEHUS
MTOKPBITHM.

Bosnee noapo6HO KinaccuuKalMyi METOJ0B HAHECEHUS MOKPBITHI MpeCTaBiICHbl Ha
puc. 1.
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Knaccnduramma McTOIOE HaHECEHHA MOKPHITHIL 10 (ha30B0MY COCTOAHHIO CPEIB

T'azoBaz cpena (aTom-
Teepmoe uaxoe TTozy:xHIKOS HIH IAcTO- |HOS, HOHHOS HITH 371eK-
P - PacteOp ITnazMa
COCTOAHIE COCTOAHHE 0bpa3HOe cOCTOAHHE TPOHHOE B3aHMOZcH-
cTBHE)
Mexanuueckue Topauee 3oas-rens npomece DusHueckoe  ocamIe- | XHMHUSCKHI
COEIMHEHHE OKyHAHHE NImurepHpril HHe 13 Hapoeof dazsl |[ansBaHmuecKi
[Inaxuposanue Hamertenne Hamaiixa XHUMHYecKOoe OcaikIe-|DIeKTporalsBaHHuecKHil
Crexanne Harmmaska HHE H3 NapoBoi (assl
ObpaboTka IOBEPXHOCTH
Taomuma 1.3
Knacenduraumusa MeTonoB HaHeCeHHA MOKPHITHI [0 COCTOAHHIO IPOLIECCOB OMPeAe/ITIOMHX OIHY IPYIIY METOLOB
MexaHHUISCKHE DH3HTECKHE XHUMHYECKHE FIEKTPOXHMHIIECKHE Hanelenne Hamaska
[Inaxuposanue |PusHueckoe ocaxe-| XHMHUSCKOe oca-|B BoxHeIX JeToHAaLHOHHO Jlasepnan
Coenunenne HHE H3 ra3oBoHdassl  |IeHHe H3 rasoBol ¢a-| pacTBo- TymIKoi Pytmoii smexTpocsaproit
BaxyyMHEIE TOKPEI-  |3BI pax DnexTpHueckoil Crapkoii B HHEPTHOM rase
THA OcamaeHne u3 B pacnasax comefi  |myrol KucnopoaHo-ale THIEHOBOH
Tepmmuecroe 3TEKTPOINTA 0e3 NeTaTmm3anua cBapkoit
HCIapeHue HATTOJKCHHA YIEKTPH- [[nasMeHHOS B mrasmenHo 1yTe
PacmeineHne UECKOTO MO [asonnaMeHHOS [TnasMerHOH cBapKoi
HonHoe ocaxxaeHne ¢ Hemone3oBaHHeM  |CIIABIeHHEM NIPH HANELTCHHH
TPOBOJIOKH IIyroii moa cioem ¢uroca
T pyroii MesIy BoIsdpPaMOBBIME
3IeKTPOJaMH B HHEPTHOH cpele

KIﬂCCHEl)IfH{aLUiﬁ METOIOE II0 COCTOAHHED HAHOCHMOTIO MaTepHala H CIOCO0AaM M3rOTOBISHNA

T'pymma 4
T'pynma 1 I'pynma 2 T'pymma 3 Py
iy . Momuduramia cTpyKTypeL
AToMHOE HIIH HOHHOE COCTOAHHE MagkpodacTHITE MaccHEHBII MaTEpPHAT
MOBEPXHOCTH
1 2 3 4
Baxyynmblie MeTOIBI: YIoapHEIE METOIBI Bremmnne mokpeITHA: JasepHas MOIH(HKAINA TOBEPXHO-
BakyymHoe HenmapeHHe Hamnnaska CTH
OcaxacHHE H3 HOHHOTO IyHKa CrraBraeHHE: IInaxuposanme: TepmoobpaboTra

DNHTAKCHATLHOE OCAKIOSHHE H3 MOJIEKY-

JIAPHOTO ITyuKa
IIna3MeHHBIE METOIBL:

PacnbuieHne (HOHHOS, MarHETPOHHOE)

Homnnoe ocasxacHHE

TTommMepH3aIIHA IIa3MBL

AI\'THBHPOBBH}IO& PEaKITHOHHOE HCITAPEHHE

KaromHo-IyroBoe OcaxIcHIe
XIMIrecKOe B3aHMOISHCTBHE B Iapax

Pearenros:

Ocaxaenue u3 naposoi dazel

BoccraHoBIEHEE

Paznoxenne

Il1asMeHHOS OCaXICHHES

TTuponms OpH pacobUIeHHHA

OcaxmaeHne H3 3MeKTPOINTA:

TatpBaHOCTErHA

XuMHUeCKOS OCaKICHHS

Oca:xIeHne U3 PACILIABTICHHEIX comell

XuMHUeckoe 3aMeNIeHHe

CTOAMH
IMATHPOBAHHE
SnexTpodopes

OKpa IMHBAHHE TOJICTBIMEL

TepMiraeckie MeTOIBL:
[asommaMeHHOS PACIIELISHHES
[TnasmeHHO: pacIBIIEHHE
JleToHaTHOHHOE pacIBLICHHE

3omap-rems mponsce

B3peIBHOH IIpoRATROM
JlasepHoe nnaBneHue
CmMaunsazHe:

OKpauIHBaHHe KHCTBID
Topagee oxyHaHHE
DIeKTPOCTATHISCKHIE Me-
TOITBI:
CHHH-TIOKPEITHA
Hanecenue pmcymra pac-
MBIIEHHEM

HonHag HMIITAHTAHA
IToBepXHOCTHOS TCTHPOBAHHE:
TMuddysma us odsema
Pacnerienne
Brimenaunsarnue
Ximrieckad KOHBEPCHAT SKHIKO-
nmapoBas udysng (Harpes, muas-
Ma)
DICKTPOIHTHIECKOE AHOIHPOBa-
HHE
TeprMooOPaboTKA B PACILIIABICH-
HBIX COTAX
MexaHHTIecKHE METOIBL:
JpobecTpyiinaz oopaboTra

Puc. 1. Paznuynblie ki1accuGpuKkanuym MeTO10B HAHECCHUS OKPbITHI



2.3. H3meHeHue (QU3MKO-XMMHYECKMX CBOICTB IOBEPXHOCTEH MNpU HAHECEHUU
IIOKPBITUI

[ToBepXHOCTHBIN CII0H (MOKPBITHE) UTPAET OMPEIEIAIOUIYI0 posib B (hOPMUPOBAHUH
JKCIUIyaTallMOHHBIX U APYIMX CBOMCTB M3IEINM, CO3JAaHUE €r0 Ha MOBEPXHOCTH TBEPIAOTO
TeJa TPAKTUYECKU BCErja H3MEHSeT (PU3MKO-XMMUYECKHE CBOWCTBA B  HY)KHOM
HarpaBieHuu. HaneceHne MoKpheITHil TO3BOJISIET BOCCTAHOBUTD PaHEE YTPAYEHHBIE CBOMCTBA
B IIpoliecce dKCIulyaTauuu usnenui. OIHAKO Yalle BCEro M3MEHSIOT CBOWCTBA HMCXOJHBIX
IIOBEPXHOCTEH HW3JCIINNA, IMOJYyYECHHbIE B IIPOLIECCE MX NPOU3BOACTBA. B 3TOM citydae
CBOMCTBAa MaTepHalla IIOBEPXHOCTHOI'O CJIOSA CYIIECTBEHHO OTJIMYAIOTCA OT CBOWCTB
UCXOHOW MTOBEPXHOCTU. B mogaBisromeM OOJBITMHCTBE MEHSIETCS XUMUYECKUI 1 (hPa30BBIA
COCTaB BHOBb CO3/IaH- HOHM MOBEPXHOCTH, B PE3YJbTaTE MOIYyYaIOT U3JENUs C TpeOyeMbIMU
AKCIUTyaTalMOHHBIMU XapaKTEPUCTUKAMH, HAIIPUMEP BBICOKOW KOPPO3HMOHHOW CTOMKOCTBIO,
YKapPOCTOMKOCTBIO, U3HOCOCTOMKOCTBIO 1 MHOTUMU JPYTUMU NOKA3aTEIISIMH.

N3menenne pu3NKO-XMMHUYECKUX CBOMCTB MCXOJIHBIX MOBEPXHOCTEN M3EIUIA MOXKET
OBITh OCYLIECTBIIEHO CO3/IaHUEM KaK BHYTPEHHMX, TaK M BHEIIHUX MOKPBITUH. BO3MOXKHBI 1

KOMOMHHPOBAHHBIC BAPUAHTHI (pHC. 2).

HameneHHe QHIHKO—XHMHIECKHX
CBOHCTE MOBEPXHOCTEH

v v

BuyTpeHHHE IOKPEITHA Brenmmne nmoxperras
(MomndmIHpORaHHE)

[
O l OH T3 G l II OH

]
=]

T nm B

=] ¥

KonmOunHpoBaHHEIE
MOKPEITHA

v

v /\\\'\\\\\\\\'\\\\\\\\'\\\

Puc. 2. CxemaTnyeckoe npejacTaBjieHne U3MeHeHUs1 (PU3MKO-XMMHUYECKHX CBOWHCTB
noBepxHocteii (Ly — McxXoaHblil pasmep u3neausi; Om — rJIyOMHA BHYTPEHHEr 0 CJIOS;
Onk — TOJIIMHA NOKPBITHA; Ga — A/ATe3NOHHAs NMPOYHOCTH NMOKPBLITHS;

Ok — Kore3moHHasi npo4yHoctb; Il — HecmiomHOCTH (MOPHI U AP.);

OH - ocTaro4HbIe HANIPSAKEHUS)

O

[Ipy HaHeceHMM BHYTPEHHUX TMOKPBITHUM COXPAHSIOTCS HEU3MEHHBIMU pa3Mephl
uznenuit (L, = const). HekoTopbie MeTO 161 00€CIIeUnBaIOT U MTOCTOSTHCTBO MAacChl U3/CIIUS, B

JIPYyTUX METoJax - MpHpalleHHe MacChl HUYTOXKHO MAJO M MM MOXHO IpeHeOpeusb. Kak
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NPAaBUJIO, OTCYTCTBYET YETKasi IPaHHLla MOJU(PUIMPOBAHHOTO MOBEPXHOCTHOTO €J0A (0y 7
const).

[Ipn HaHeceHnr BHEIIHUX MOKPBITUN pazMep uzaenus ysenanuusaercs (Lu #const) Ha
TOJIIMHY TOKPBITHS (O, ). Bo3pacraer u Macca uzmenusi.

Ha mpakTtuke BcTpedaroTcss M KOMOMHHMpOBaHHbIE NOKphITUS. Hampumep, mpu
HAaHECCHUM TEIUIO3AIIMTHBIX IOKPBITHHA, OTIMYAKOUIMXCS IIOBBIIICHHBIM KOJIMYECTBOM
HECIJIOUTHOCTEH BO BHEIIHEM CJIOE, )KapOCTOMKOCTh 00ECHEUnBAETCsl 3a CUET BHYTPEHHETO
0€ecropucTOro NOKPHITHSL.

2.4. BHyTpeHHUE U BHEITHUE HOKPBITUS

BHyTpeHHHE TOKpBITHUS CO3MAIOTCS PAa3IMYHBIMUA CIIOCO0aMU  BO3ICHCTBUSA Ha

MOBEPXHOCTh MCXOJHOTO Marepuayia (MoaudUIIMPOBAaHME HCXOJHBIX MOBepxHOcTel). Ha
IIPAKTUKE LIMPOKO MCIOJIB3YIOTCSA CIEAYIOIIME METOAbl BO3JACHCTBUSA: MEXaHUYECKUE,
TepMHuecKkue, TepMOAU(PPY3UOHHBIE U  BBICOKOIHEPTETUYECKHE C IMPOHHUKAIOIIUMHU

MOTOKAMHM YaCTHI] M U3aydeHui (puc. 3).

Bo 3OeHCTBHE Ha MOBEPXHOCTE

L " L ¥

Mexanmueckoe Tepuuaeckoe Tepmo— IIpoHNKarOITHME
madbysuonHoe MOTOKAMH

ENENnENE

Puc. 3. Cxema mMoauuuupoBaHus MOBEPXHOCTEH Pa3IMUYHBIMU BO3/IEHCTBUSIMU
(P — naBaenue; T — temnepatypa; C — iudpdyHIupYOMIHii 3JI€MEHT;
J — JHeprusi noToka; T — Bpemsi)

Berpewarorcss M KOMOMHUPOBAHHBIE METOJABI  BO3JCWCTBUS, HAIpUMEp Tep-
MOMEXaHUYECKUE U Ip. B MOBEPXHOCTHOM CIllI0€ MPOUCXOIAT IPOLECCHI, NPUBOIALIUE K
CTPYKTYPHOMY M3MEHEHHUIO HCXOJHOr0 MaTepualia Ha [IyOMHY OT HaHOMETPOBOTO
JManazoHa J0 JecAThIX Jojied MuuimMeTpa M Oonee. B 3aBucumoctu OoT MeTona
BO3JICHCTBH IIPOTEKAIOT CJIEYIOLIUE IIPOLIECCHI:

— W3MEHEHHE 3€PEHHOI0 CTPOCHUS MaTEpHUAIIa;

— HMCKaXEHUE KPUCTAJUIMYECKON PELICTKU, U3MEHEHHUE €€ MapaMeTpPOB U TUIIA;

— paspyllieHHe KpUCTANINYeCKOU penieTku (amopduzaims);
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— HN3MCHCHHUC XMMHNYCCKOI'0 COCTaBa U CHHTC3UPOBAHUC HOBBIX (1)33.

[IpakTyeckoe 3HaYeHHE BHELIHMX NOKPBITUM OYEHb BelMKO. HaHeceHne BHEMIHUX

MOKPBITUI TO3BOJISIET HE TOJBKO peEIIaTh 3aJadyd MO H3MEHEHUIO (PU3UKO-XUMUYECKUX
CBOMCTB MCXO/IHBIX MIOBEPXHOCTEM, HO TaK)KE€ BOCCTAHABIIMBATH UX MOCIIE HKCILTyaTall1u.
MexaHu3M U KMHETHKAa (POPMUPOBAHUS MPUBEACHBI Ha puc. 4. BHemHue mokpbITUs
YacTO BBINOJHAIOT POJIb KOHCTPYKIIMOHHOTO AJIEMEHTA, HAallpUMep MOKPBITHS — IJICHKU MPU
MPOU3BOJACTBE HHTErPAbHBIX cxeM. K HacTosimeMmy BpeMeHH pa3paboTaHo O0oJibloe
KOJIMYECTBO METOJIOB HAHECEHHUs TIOKPBITUH Pa3IM4YHOrO0 Ha3HAYEHUSI U3 MHOTHUX

HCOPTraHNYCCKUX MATCPUATIOB.

QDopMEpoBaHHE MOKPBITHIH

¥ ¥ L4 L4

Puc. 4. Cxembl popMUpOBaHUA NOKPHITHI HA TBEPA0H NOBEPXHOCTH

Jig  aHanm3a  (UBMKO-XMMUYECKUX TPOIECCOB, CBSI3aHHBIX C HAHECEHUEM
MOKPBITUH, WX 1eJeco00pa3HO CHUCTEMaTU3UpPOBaTh MO YCIOBUSAM (HOPMHUPOBAHHUSL.
IIPEACTABIACTCSA BO3MOKHBIM BBIJICIIUTh CJIEYIOIINE TPYIIIbI ITOKPBITHH,
dopmMupylommxcsi Ha  TBEpAOM  MOBEPXHOCTU:  TBepAodasHble, KUAKO(DA3HBIE,

IMMOPOIIKOBBLIC 1 aTOMApPHbIC.

3. O0beKTHI U CpeCTBE UCCJIeIOBAHUS.

OOBEKTOM HCCIEIOBAHUM NIPU BBINOJHEHUHU JIA0OPATOPHON padOTHI ABISIETCS
KOHKPETHBII TMpOIIECC HAHECEHHUsS TMOKPBITHS Ha JIE€Tald, BBINOJIHEHHBIE U3
pa3IMYHBIX MaTEpPUAJIOB, B TOM YHUCJE KOMIIO3ULMOHHBIX. B mponecce BBIOIHEHUS
paboThl oOydaromyecs: JOJKHBI U3yYUTh TEOPETUUYECKUE CBEIECHHUS O KOHKPETHOM
IPOLECCE HAHECEHUs IMOKPBITUS, €r0 TEXHOJIOIMYEeCKHE OCOOEHHOCTH, METOJUKY

MPOCKTUPOBAHUA OIICPpAINN HAHCCCHUA ITOKPBITHA. I[J'ISI 3aIaHHOT'O IIPCIIOAABATCIICM
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00bEKTa HCCIENOBaHUS pPa3padOTaTh TEXHOJIOTHUIO, HAHECTU IOKPHITHUE, OLECHUTH

pEe3yJbTaTHL.

4. IlopsiAoOK BbINIOJIHEHUS PA0OTHI.

1. O3HaKOMUTBCS C HACTOSIIUMU METOAMYECKMMHU YKA3aHUSAMHU.

2. [lonyuuTs y npenoiaBaresis 3alanue Ha padboTy.

3. Pa3paboTaTh TEXHOJOTHIO HaHeceHUs MOKpbITHs. [IpousBecT 0OpabOTKY.
OueHNTb pe3ynbTaThl.

4. OpopMHUTBH OTHET T10 JTAOOPATOPHOI padoTe.

5. Yka3zanus no o()opMIIeHHIO 0TUYETA 10 JIa0opaTOpHOi padoTe.

Otuer mo nabGopatopHoi paboTe odopmisieTcs B MPOU3BOJILHON (opMme U
JOJKEH COJepXaTh LeJb paboThl, 3CKU3 JIeTalu, IPeIHa3HAUCHHOW JIJI1 HAHECEHUS
MOKPBITHS, OMUCAHUE MPOIIecca MPOSKTUPOBAHUS TEXHOJIOTHH, OIEHKY PE3yJIhbTaTOB

HaHCCCHUSA ITOKPBITHUA, BEIBOJHEI.

6. KonTpo/ibHbIE BONIPOCHI

1. Kakue meTo 161 HaHEeCEeHUS TOKPBITUN OTHOCATCS K (Pr3ndecKum?

2. K xakoii rpymnie MeToA0B MOKHO OTHECTH BaKyyMHOE HarblJIeHUE?

3. Kakuie MeTo/Ibl HaHECEHUS MTOKPBITHHA Ha KOMITO3UITMOHHBIC MATEPUAIIBI SBIISTFOTCS
Han0oJiee paclpoOCTPAHEHHBIMU?

4. Yem otimmuarorcst Mmeroasl PVD u CVD?
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JlabopatopHas pabota Ne3

HccnenoBanme CBOCTB M KOHTPOJIb KA4€CTBA MOKPBITHIA,

MOJIYICHHBIX PAa3JIUYHBIMHA METOAAMHA

1. Heuan padoThI
Ilenbto paOoOTHI ABISETCS W3Y4YEHUE pPA3IMUYHBIX METOJIOB KOHTPOJII KadyecTBa U

HCCJICIOBAHUSI CBOMCTB HOKpBITHﬁ, IMMOJIYYCHHBIX PA3JIMYHbIMU MCTOAAMMU.

2. TeopeTnueckue cBeieHUs

2.1. KoHTposb BHEIIHETO BUA MTOKPBITHIA.

KoHTpons BHeIIHEro BUJa MOKPHITHH MNPOU3BOIST BU3YalIbHBIM OCMOTPOM IpHU
HOPMAaJIbHOM JTHEBHOM WJIM UCKYCCTBEHHOM OCBelleHnU. OCBEUIEHHOCTh JI0JDKHA OBITH HE
menee 300 nk. HeoOxoIMMOCTh MPUMEHEHUS [IJIsl OCMOTpa ONTUYECKUX MPUOOPOB C yKa3a-
HUEM KpPAaTHOCTH YBEIUYEHHMsI JIOJKHA ObITh OrOBOpPEHA B TEXHUYECKOW TOKYMEHTAIMH Ha
u3nenus. B pe3ynbrare oleHKH 10 BHEITHEMY BHU/IY MOKPBITUS U3AEITUE OTHOCAT K OJTHOU U3
CIeNyIONMX TPyHI: ToaHble, nedekTHble, Opak. JlepeKTHBIMH CUYUTAIOTCS W3NS,
TpeOyromue CHATHS HeToOpPOKauYeCTBEHHOTO MOKPHITHS M €ro MOBTOPHOTO HAHECEHUS, a
TaKk)Ke u3enus, TpeOyromme I0paboTKU 0e3 CHATHS MOKPBITUS (Hampumep, oOpaboTka
HEJOMOJIMPOBAHHBIX y4acTKoB). K Opaky OTHOCATCA: TepeTpaBiCHHbIC M3ACIUS; U3/EIHs,
UMEIOIIME MEXaHNYECKUE TTOBPEKACHHUS; U3IEHs, UMEIOIINEe OYard KOPPO3UH, OPHI JINThS
U T.OI.; U3JENUs, HE JIOMYyCKAaIOUIUME TNEpelleKd CO CHSATHEM HEeJ0OpPOKaueCTBEHHOIO

IMOKPLITHA.

2.2. I3MepeHne TOMIUHBI TOKPBITHIA.

Bo MHOrux ciyyasix pemarouiuM MpU3HAKOM KayecTBa MOKPBITHS, KOTOPOE JAOJKHO
OTBEYaTh ONPEJCIICHHBIM TEXHUYECKHMM MU HKOHOMUYECKHM TpeOOBaHHSM, SIBISETCS €ro
TOJNIIMHA. B CBs3M ¢ 3TUM omnpezeneHUe TOJIIMHBI MOKPBITUS SBISETCS OCHOBOM €ro
OLIEHKH. 3a TMOCJEAHHE TOJbl TEXHHWKA H3MEPEHHs] TOJIIUHBI HOKPHITUA 3HAYUTEIHHO
yCOBepLIEHCTBOBaNACh. [IpoOiieMbl M3MepeHHus, BBITEKAIONIME M3 HAJIWYUS MHOXKECTBA
KOMOMHAIMII TOKPBHITUH W OCHOB, HE MOTYyT OBITh pEIICHbl OJHHUM CIIOCOOOM U
COOTBETCTBEHHO OJHHMM MpPHOOPOM; B Pa3IMYHBIX CIydasx HEOOXOJUMO BHIOMpATH IS
U3MepeHus: HanboJiee MOAXOIAIIYI0 B JAHHOM CIIy4ae METOJIUKY U npudopsl. Beidop Oyaer
3aBUCETh OT MHOTruX ((akTopoB, poga W (GOpPMBI MOKPHITUS W OCHOBHOTO MeTaja,
KeJlaeMoW TOYHOCTH M JUIMTENBHOCTH M3MepeHus). Pemaromumm MoOXeT cKa3aTbCs
JIOITyCTUMOCTb U HEJIOIYCTUMOCTD pa3pyILIeHUs MOKPBITUS WK BCEH feTau.

[Ipu KOHTpOJIE TOJMIIMHBI MOKPBITUS CIEIYET YYUTHIBATh, YTO AK€ Ha IUIOCKUX
U3JIENUSAX TOJIIMHA CJIOS MeTajljla HEOJAMHAKOBAa B Pa3jMYHbIX TOYKAX; elle Ooblliue

KoJIeOaHMs B TOJIIIMHEC  Ha HpOCbI/IJII/IpOBaHHBIX U30CIUAX. OTCIOI[a BBITCKACT
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HEOOXOIUMOCTh OMpEJEICHUSI HE TOJBKO CpeaHEHd TOJIIMHBI TOKPBITHS, HO W
MHUHUMAJIBHOM TOJIIIMHBI HA ONPEICIICHHBIX YUYaCTKaxX WU3ACIUS.

Hepaszpymaromue (pusndeckne) MeTo bl U3MEPECHUS

K ¢usnueckum merogam KOHTPOJISI TOJIIUHBI CIOS MEKTPOIUTHUYECKUX MOKPBITHIA,
HE CBS3aHHBIM C pa3pyLICHUEM W3JEIUs U TOKPBITUS, OTHOCATCA METOHABI MPSIMOTO
U3MEPEHUS, H3MEpPEHUsT MacC, MATrHUTHBIA, paJMOAKTHBHBIM, a TaKXe pa3jnyHbIC
ONTHYECKHE METOAbl (MOJSAPU3ALMOHHBINA, UHTEPPEPEHINOHHBIH, METO/ ONpPEEICHHs MO
IIBETY OKPACKH MOKPBITUSI, METOJI CBETOBOT'O CEUCHMUsI, TCHEBOTO CEYEHUS U JIp. ).

Meron npsAMOro M3MeEpeHHs 3aKII04YaeTCs B M3MEPEHUM PAa3MEpPOB M3IEIUSA 10 U
IIOCJIE HAHECEHHMS MOKpbITHS. M3MepeHne NmpOU3BOAUTCA C MOMOUIIBIO MHUKPOMETpA WIIH
onTuMerpa. MUKpOMETp MO3BOJISIET UBMEPSTh TOJIBKO 3HAYUTEIbHbBIE TOJIIIUHBI TOKPHITHH,
TaK KakK MNOTPeIIHOCTh U3MepeHuid focturaeT + 10 Mkm.

Meron u3MepeHHss MacC 3aKJIYaeTCs BO B3BEIIMBAHUM JETAIA 10 U IOCJE
HNOKPBITUSA. DTOT METOJI MPUMEHUM TOJIBKO JUJISi MEJIKUX M3, KOTOpble MOTYT OBITh
B3BEIIEHBI U U3MEPEHBI C JOCTATOYHOM CTENEHBIO TOYHOCTH.

Pacuet TonmMHBI MOKPHITUS MOXKET OBITH MPOU3BEACH MO ClEayolIeH hopmyiie:

"= a0

Sd10
rae hg, — TonmmMHAa MOKPHITUA, MM; S — IUIOMIAAb HOKPBITHA, AM2; d — IUIOTHOCTH
MaTepHala OKPBITHS, Kr/M°; P — Macca MOKpPBITHS, T.

OTpBIBHONI MAarHWTHBIA METOJI OCHOBAH HAa M3MEPEHUU CWJIbI OTPhIBA MAarHuTa OT
MMOBEPXHOCTH MCIIBITYEMOW JeTain. MeToa ciienyeT NPUMEHSTh Il KOHTPOJS TOJUIMHBI
MOKPBITHI HETIOCPEICTBEHHO B MPOU3BOJICTBEHHBIX YCIOBHUSX MPU CEPUINHOM M MACCOBOM
BBINTYCKE M3JCIIMNA, B Cily4ae, KOTrjJa HWAYT OJHOTHUIHBIC AeTald U3 (HeppoOMarHUTHOTO
MaTtepuaiia ¢ 06ojee Wi MEHee IMOCTOSIHHBIMA MAarHUTHBIMHU CBOMCTBaMU. J[aHHBIN MeTOn
PEKOMEHIyeTCS MPUMEHSTh JUIsi W3MEPEHUs] TOJIIMHBI HEMAarHUTHBIX MOKPBITUH Ha
dbeppoMarHuTHON OCHOBE WJIM K€ B CIIy4Yae Pe3KOro pa3inyusi UX MarHUTHBIX CBOMCTB.

N3mepeHHas cuia MpUTSHKEHUS] MarHuTa sBIeTCS (PYHKIIMEH TOJIIIMHBI TOKPBITHSI.
[Ipu ¢eppoMarHUTHBIX TOKPBHITUSAX (HUKEIb WM JKEJIe30) Ha HEMarHUTHOM OCHOBHOM
METaJUIe CUJIa TPUTSHKEHUSI MarHuTa yBEJIWYHUBACTCS C POCTOM TOJIIMHBI MOKPBITUSA;, MPH
HEMAarHUTHBIX WJIM HUKEJIEBBIX MOKPBITUSIX MO CTaJIM CUJIa MPUTSKEHUS YMEHBIIACTCS C
BO3PAaCTaHHEM TOJIIIUHBI TOKPBITHUA.

Ha pe3ynbraThl M3MepeHHl 3aMETHOE BIMSHHE OKA3bIBAIOT CTPYKTYpa MOKPBITHS,
CTENEHb IIEPOXOBATOCTH MOKPHITH, TeEpMHUUEcKas 00paboTka u T. A. [103TOMy MarHUTHBIN
METOJI MOXXET OBITh PEKOMEHIOBAH [JIsi KOHTPOJIS MPOAYKIHMH JHUIIb MPU HAIUUYUU
YUCTOBOM MEXaHMUYECKOW OoOpabOTKM MOKPBIBAEMbIX H3AeNui. TonminHa TOKPHITUS Ha
UCIIBITYEMBIX JIETaSX OMNPENSTsSeTCS IO SMIMPUUYECKUM TPaJTyHPOBOUYHBIM KPHUBBIM,
MOCTPOSHHBIM JJIS1 JAHHOTO MPUOOpa MO CIEeNUATbHBIM 3TaJOHAM C M3BECTHOW TOIIIWHON

CJIOA MOKPBITHUA.
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TonmmHOMEpBI, OCHOBAaHHBIE HAa MArHUTHOM OTPBIBHOM METOJIE, TMPOCTHI IIO
KOHCTPYKIIMH, OOJIBIIMHCTBO U3 HUX MOPTAaTUBHEL [Ipeensl usmepenus 3TuMu npubopamu
0—>50 mxm. Hanbomnpiast morpemnocTs u3mepenus gocturaet +10%, mpoaomKuTeIbHOCTD
u3MepeHus — 5—>6 c.

NHayKIMOHHBIA MarHUTHBI METOJ OCHOBAaH Ha WM3MEPEHMHM MArHUTHOTO TOTOKA,
MPOXOJIAIIETO B CEpJCYHHUKE JIEKTpOMAarHurTa. BeianunHa MarHUTHOTO MOTOKA TaK e, Kak
U CWIa MPUTSDKEHUS] MarHUTa, siBisieTcsl PyHKIMEH TonmuHbl mokpeiTHil. [Ipu xoHTpoOIE
TOJIIIUHBI HEMAr-HUTHOTO TIOKPBITHUS Ha KPYIHBIX CTAIBHBIX JCTANAX C PA3THYHBIMHU
MarHUTHBIMA CBOWCTBAMH IIeJIeCOOOpa3HO MNpPUMEHEHUE MPUOOPOB, OCHOBAaHHBIX Ha
W3MEHEHHH MarHUTHOTO ITOTOKA B IIETH.

CymiHOCTh  DJIEKTPOMAarHUTHOIO  MeTOo/Aa  (BUXPEBBIX TOKOB)  CBOAMUTCS K
cnenytomiemMy. Ecnu w3genve w3 Metaiia MOMECTHTh B TMEPEMEHHOE 3JIEKTPOMArHUTHOE
noJjie, CO3/1aBaeéMO€ KATYIIKOM HHIYKTUBHOCTH, TO B IOBEPXHOCTHOM CJIO€ W3AENus
NOSIBJISIIOTCS BUXPEBBbIE TOKH, II0J€ KOTOPBIX, B3aUMOJIEUCTBYS C TOJEM KaTYIIKH,
MPUBOJIUT K U3MEHEHHUIO €€ TIOJIHOTO COTPOTUBJICHMS. BeIuynHa 3TOro N3MEHEHHS 3aBUCHT
OT pa3MepoB, KOH(PUTYpAIMK, KauyecTBa IMOBEPXHOCTH H3ACIHS W AJICKTPODU3MICSCKHUX
CBOICTB MAaTE€pPUAIIOB TOKPBITUS U W3JCIHNA, a TAKXKE OT KOHCTPYKTHBHOTO HWCIOJIHCHUS
npubopa. M3mMepsisi MOTHOE CONMPOTUBIIEHUE KATYIIKU JaTYUKA C TMOMOIIBIO CHEIHAIbHBIX
U3MEPUTENIBHBIX U YCHIUTEIBHBIX CXEM, MOKXHO KOHTPOJIUPOBATH MapaMeTphbl U3JEIHs, B
YACTHOCTH TOJIIIMHY TOKPBITHSI.

PanuoakTuBHBIII METOJ OCHOBaH Ha OOpaTHOM paccesHuu (OoTpakeHuH) [3-
u3ydeHuss. Mepoil HHTEHCUBHOCTH OTPaKEHHOTO (PAaCCESTHHOTO) M3JIYYCHHS CIIYXKHUT TOK,
BO3HUKAIOIIMK B MOHU3AUMOHHON Kamepe. C yBEIIMYEHUEM TOJIIIUHBI OCHOBHOT'O METAJLIa
U3JIeTNsl WHTEHCUBHOCTh OTPAXKEHHOTO [-M3IydeHHs (MOHU3AIMOHHBI TOK) pacTer
CHayYaJia JIMHEWHO, 3aTeM POCT HAUYMHACT 3aMEUIAThCSI U HACTYIIAeT HACHIIIEHUE. SHAUCHHE
TOJIIIUHBI HACBHIIMICHUS ONpeneseTcss (U3MYECKOW NPHUPOJON OTpakaTtelss W DHEpPrucu
usnydenus. [Ipu yBenrueHnn aToMHOTO HOMepa OTpaXKaTelsi UHTEHCUBHOCTh OTPaKEHHOTO
U3ITyYEHHUS TAK)Ke YBEIUYUBACTCS.

J1J1st UCTIONTb30BaHUS OTPAKEHHOTO 3-U3ITydeHUs TpeOyeTcsl HaIMYue TPeX YCIOBHIL:

1) TonuHa eTany 10JKHA ObITH OOJIBIIIE TONIUHBI HACHIIICHHUS;

2) TOJIIMHA TOKPHITHUS JIOKHA OBITh MEHBIIIE TOJIIIMHBI HACBIIICHUS;

3) aTOMHBIH HOMEp MeTalljla MOKPBITHS JIOJDKEH OTIMYAThCS OT aTOMHOTO HOMepa
MeTaJlJIe OCHOBHI HE MEHEe, YeM Ha 2.

JIOCTOMHCTBAMU 3TOTO METO/A SIBISIOTCS: BO3MOXKHOCTH KOHTPOJISI MOKPBHITHS O€3
KOHTaKTa C MOBEPXHOCTBIO JIETAIH, JUIMUTEIbHBIN CPOK CIYKOBbI JTaTYMKOB, BO3ZMOXKHOCTH
aBTOMAaTHU3allMU Ipoliecca KOHTPOJIS.

OnTuyeckue METOAbl PEKOMEHIyeTCsl MPUMEHSTh B OCHOBHOM JUIsi HM3MEPEHUS

TOJIIIHUH TOHKOCJIOMHBIX HOKpBITHﬁ, 06na11a}onmx XOpOomHMH ONITUYCCKUMHA CBOMCTBAMH U
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HAHECEHHBIX Ha XOpOIIO TMOATOTOBJICHHBIE MOBEPXHOCTH TNOIOKKU. I[lpu sTOM
ONpEe/ENICHUE TOJIIMUHBI IUIGHOK BO MHOTOM 3aBUCUT OT TOYHOCTH YCTaHOBJICHUS
MOKa3aTess MPEJIOMIIEHHS CBETa TPO3pPAaYHbIMU cpeaMu. MeTo1bl OCHOBaHbI HA H3MEPEHUS
yCTyIa, 0Opa30BaHHOTO KpaeM MOKPBITUS C OCHOBHBIM METAJJIOM, CIIOCOOOM CBETOBOTO
CEUYCHMsI WJIM PACTPOBBIM CIOCOOOM C TOMOIIBI0 ONTHYECKUX MHKPOCKOINOB. MeTompbl
MPUMEHUMBI JJI1 MU3MEPEHUs] TOJIIUH TOKpeITHH OoT 1 g0 40 MKM c ko3pduIMeHTOM
otpaxeHus He menee 0,3.

MeTtobl U3MEPEHUS TONIIMHBI C Pa3pyLIICHHEM U3ACIUS

MeTtonbl KOHTPOJS TOJILIHUHBI IOKPBITHS C pPa3pylICHHEM HW3JeIus JEIATCS Ha
XUMHUYECKUE, BBI3BIBAIONINE pa3pyIMICHUS TOJIBKO TMOKPBITHS, W (DU3UYECKUE, TIpH
MPUMEHEHUH KOTOPBIX HApyIIA€TCsl IIEJIOCTHOCTh HE TOJIbKO MOKPBITHUS, HA U CaMOro
u3nenus. llpumensiemple B Hacrosilee BpeMs XHMHUYECKHE METOAbl MOTYT OBITh
PEKOMEHA0BaHBI JIUIIb B TOM CIIy4ae, €CJIH 0 MPOU3BOJACTBEHHBIM YCIOBUSAM JOITYCKAeTCs
pa3pyllieHHe HAaHECEHHBIX Ha W3JeNHs MOKPBITUH, YTO HEU30EKHO CBA3AHO C MOTepei
HEKOTOPOW YaCTH TOTOBBIX U3EITUH.

XUMHUYECKUE METOJbl MPUMEHSIOTCS JJIsi BBIOOPOYHOTO KOHTPOJS TOJIIHUHBI
HauOoyiee  4YacTO TMPUMEHSIEMBIX  METAJUIONOKpbITUNA.  IlorpemHocTs  uM3MepeHus
XUMHUYECKMMHU METOJaMH MO CPaBHEHMIO C IPYTMMH 3HAYUTEIbHA U MOXKET JocTUrath +30
%, Oouiblllasi MOTPEUTHOCTh TOJYYaeTCsl MPU KOHTPOJIE TOHKOCIOWHBIX MOKPHITHI. Bcem
XMMHUYECKMM METOJaM MpHUCYLIAa BeCbMa HHU3Kas NPOU3BOAUTENBHOCTh. I[Ipu wncmnomns-
30BaHUM XMMHUYECKUX METOAOB BO3MOXKHOCTh AaBTOMATU3AllMU IPOIECCAa KOHTPOJIS
TOJUIMHBI TOKPBITH B YCIOBHUSIX CEPUMHOTO W MACCOBOI'O M3TrOTOBJICHHS JeTallei
MPAKTUYECKU UCKITIOYAETCS.

K rpynmne ¢usnyeckux paspymiamimux METOAOB OTHOCATCS: METauIorpadudecKuid,
METOJ XOpAbl W CHEKTpajbHbIi MeTOA. Ilpm NmpuUMEHEHHH 3THUX METOJOB Pa3pyLICHHUIO
MOABEPraeTcsl KaK MOKPBITHE, TaK M MaTepual OCHOBBIL. YKa3aHHbIE METOMAbl SBIISIOTCS
7a060paTOpHBIMU M MOTYT OBITh PEKOMEHJIOBaHbI TOJBKO JUIsl BEIOOPOYHOTO KOHTPOJS B

CIICIIMAJIbHBIX YCJIOBHAX.

2.3. OnpeneneHue MOPUCTOCTH TOKPHITHIA.

Koppo3noHHass CTOMKOCTb IOKpBITHSA, a, CJIEIOBAaTE€IbHO, W BO3MOXHOCTb
IPUMEHEHUs €ro B TOM WJIM MHOM 00JIaCTH 3aBUCAT OT HAJIMYUA MOP B MOKpbITHU. [ToaTOMY
IPU OIICHKE 3aIIMTHBIX CBOMCTB MOKPBITUH OIpe/eieHne WX MOPUCTOCTH UMEET OOJbIIOoe
3HAYEHHUE.

OObIYHO TIOpaMHM Ha3bIBAIOT MAKpO- MJIM MHUKpPOKaHajbl, oOpasyromuecs B
nokpbiTusix. [lo pasmepam mopbl AensTCSs Ha MHUKponopsl (paguyc MeHee 1,5 HM),
Makponopsl (paguyc cBbiiie 0,1 MKM) U IOpbI, TPOMEXYTOUHBIE IO pa3mepy. [lopsl MoryT
ObITh CKBO3HBIMHM, T. €. JOXOJAUIMMH JO OCHOBHOI'O MeETajyla WM TOJCHOsA, WIN

3aMKHYTBIMH; OHH MOTYT HMETh pa3HOooOpa3Hylo (opMmy (ToueuHas, KaHaJIb4yaTas
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MOPUCTOCTh) M 3HAYMTENIBHO OTIWYAThCA MO CBOMM pazmepaM. OOBIYHO pa3Mephbl MOp
HEBEJIIMKH, a I[I03TOMY OHHM HE MOTYT OBITh pPa3IUYUMbl HEBOOPYKEHHBIM TJIA30M.
Cy1miecTByeT HECKOJIBKO METOJOB OIPENEeICHUsT MOPUCTOCTH 3AIIMTHBIX M 3aIIMTHO-
JIEKOPATUBHBIX MOKPBITHH, a TAK)KE N3HOCOCTOMKHUX XPOMOBBIX MOKPBITHIA.

Koppo3uonHbsle MeTObI SBISIOTCS HauboJiee MPOCTHIMU M PAaCHpPOCTPAHEHHBIMU U
3aKJIFOYAIOTCS B TOM, YTO JJsl BBISBICHUS MOP HPOU3BOAMUTCA 0OpabOTKa HCIBITYEMOTO
o0Opa3a cHenuaJbHbIM pacTBOPOM, KOTOpbIM, HEe JAEHCTBYs Ha METaul IOKpPbLITHS,
pearupyer dYepe3 IMOpbl C METAIIOM OCHOBBI, 00pa3ys XOpOIIO BUAMMBIE MPOMYKTHI
peakmuu. [lodydeHHble TakuM 00pa3oM TOYKM KOPPO3WHU IMOJCUYUTHIBAIOT, HAOMIOJast WX
HEBOOPYKCHHBIM TJIa30M WJIM TPU yBEJIWYCHWH (4Yepe3 JIylmy WM B TIOJ€ 3PEHUs
Mukpockona). [IpoaykramMu peakiuy MOTYT SBISTHCS TOYKH KOPPO3UM Ha MOBEPXHOCTHU
IOpPU HCIBITAHUSAX B aTMOC(EPHBIX YCIOBHUSX WM B KaMepax BJIAKHOCTU WJIM COJIEHOIO
TyMaHa, Iy3bIPbKH BBIJCJIAIOIErOCs TIa3a MpU IOIPY>KEHUH HCHBITYEMOro oOpasla B
pacTBOp U T. II.

HaunbGonee pacrnpocTpaHeHHbIM MOXKHO CUMUTaTh METOJ OOHApyXEeHUs MOp IpHU
MOMOIIIM PEAKTHBOB, JAIONUX C OCHOBHBIM METAJUIOM OKpAIICHHBIE COCIWHEHHUS.
YHUBEPCAIBHBIM PEAr€HTOM B JTOM OTHOIIEHUM SBISECTCS PACTBOP KPACHOW KPOBSHOM
comu K3Fe(Cn)6 (xene30CMHEePOMUCTHIN Kajuii), KOTOPBIH, pearupys ¢ MOHAMHU XKelesa,
oOpasyeTr TypHOYyJIEBY CHHb, C HIOHAMH MEIU — KEJIE€30CHHEPOUCTYIO ME/lb, 3 C HOHAMHU
HUKEsI — 5KeJI€30CUHEPOJUCTbIN HUKeIb. HAMKATOP — >KEeIe30CUHEPOJUCThIN Kauil —
OPUMEHUM JJIsl ONpE/EeHUs MOPUCTOCTU MEAHBIX, HUKEJIEBBIX, XPOMOBBIX, OJIOBSHHBIX,
CBUHIIOBBIX, CEPEOPSHBIX M 30JI0THIX TTOKPBITHH.

CriocoObl TPOBEICHHSI UCTIBITAHUNA MOTYT OBITh pa3MTUYHBIMH. B HEKOTOPBIX cydasx
UCTIBITYEMBI 00pasell MOTpyXaroT Ha HEKOTOPOE BpeMS B JJIEKTPOIUT, 3aT€M €ro
BBIHUMAIOT H TOJCUMTBHIBAIOT YHWCJIO TMOSBUBLIMXCS OKpalleHHBbIX To4yek. HMHoraa
UCTIBITYEMYIO TOBEPXHOCTh HE TMOTPYXKAET B AIIEKTPOJIUT, a CMAayMBAIOT IOCPEICTBOM
TaMIIOHA.

HaubGonee pacrnpocTtpaneH MeTtoa HaloxeHMs. Ha wu3genuss ¢ MOKpbITHEM
HAKJIaJBIBAIOT (QUIBTPOBATBHYIO OyMary, CMOYEHHYIO CIEIHAILHBIM DPAaCTBOPOM, WU
NacTy ONpeleJIeHHOro coctaBa. MeTosl HanoxeHus (UIbTPOBAJIBHON OyMaru MpUMEHUM
JUTS OTPEJIeNIEHUS] TOPUCTOCTH METAUTMIECKUX MOKPBITHI HA CTaJId, ME/I U €€ CIUIaBax, Ha
JeTasAX MpOCTOr (OPMBI, eciii IPOoUIIb JETaal JOIMyCKaeT HaJOXKeHHe (PUIbTPOBAIBHOM
Oymaru. Ha 006e3xupeHHyI0 MOBEPXHOCTD JICTa HaKJIabIBAIOT (PMIBTPOBAIBHYIO Oymary,
IPONHUTAHHYIO PACTBOPOM CIIELIMAIBHOIO cOocTaBa. bymary HakiaJpIBalOT TakKUM 00pa3oM,
4TOOBI MEX]y MOBEPXHOCTBIO JeTalId W Oymaroidl He OCTaBajOCh ITy3bIPbKOB BO3/yXa.
[Tocne cusaTHs Oymary ¢ oTmeyaTKamul TIOp B BHJIE TOYEK WJIM ISATEH MPOMBIBAIOT CTPYyeH

JUCTUJUTMPOBAHHON BOJIBI M IPOCYIIMBAIOT HA YACTOM CTEKIIE.
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[Ipn wucnbITaHUM MEOHBIX MOKPBITHMI Oymary cHuMaroT dyepe3 20 MuH, MOpHU
VCIIBITAHUN OJHOCJIOWHBIX HUKEJIEBBIX MOKPBITHM, OCAKICHHBIX Ha CTallb,— 4Y€pPe3 5 MUH U

IMPHU UCHBITAHNH BCCX OCTAJIBHBIX TUIIOB HOKpLITHfI, KpOMEC OJIOBAHHBIX,— 4YCPEC3 10 MuH.

2.4. 3mepenue Oiecka MOKPBITHIA.

brneck MOKpBITHS 11€1eco00pa3HO OTHECTH K (PU3MKO-XMMHYECKUM CBOMCTBaM,
KOTOpbIE€ MOTYT OBITh MOJOXKEHBI B OCHOBY XapaKTEPUCTHUKUA W CpPaBHEHUS OJIECTALIUX U
MaTOBBIX MOKPHITUH. CaMbIM MPOCTHIM CIIOCOOOM OIIEHKH OJieCKa SIBJISETCS BHU3yalbHOE
HaOmonenrne. OHAKO OHO HOCUT CYOBEKTHUBHBIM XapakKTep M JaeT JIMIb KauyeCTBEHHOE
BrieyaTiieHne. [loaToMy BU3yallbHOE HAOIOACHHE MOKET ObITh TPUMEHEHO JIUIITh BO BpEeMs
MOVCKOBBIX OIBITOB B KAYECTBE MPEBAPUTEILHOMN OLIEHKH.

breck wmertamnmuyeckoil TOBEpXHOCTH OOYCJIOBIEH TEM, 4YTO NAJAIONIMA Ha
MOBEPXHOCTh METaJlJla CBET HE PAacCeUBAETCS PABHOMEPHO IO BCEM HAIIpaBJICHHSM, KaK B
Cllyyae MaTOBBIX MOBEPXHOCTEH, a OTpa)kaeTcsl MOJl YIJOM, PaBHBIM YTy majeHus. Yem
MEHBIIE CBETa PAcCEUBAET MOBEPXHOCTb M 4YeM OOJIbLIE €ro OoTpa)kaercs, Tem Ooiiee
onectsamieil Oyner mnoBepxHOCTb. lHaue roBopsi, OlecK MOBEPXHOCTU OIpeAesercs
COOTHOIIICHHEM MEXJIy HMHTCHCHUBHOCTBIO 3€pKAIbHO-OTPaXEHHOTO U nuddys3HO
paccessHHOro cBera. [lodTomMy ONeCKk TIOBEPXHOCTH MOXET OBITh OXapaKTepU30BaH
CJIEAYIOIIMM YPaBHEHUEM:

_ LT

S+
rie Iy — MHTEHCHBHOCTD 3€pKabHO-OTPAKEHHOTO CBETa; I, — MHTEHCHBHOCTE AU Py3HO
paccesiHHOrO cBeta; b — Oneck nosepxHocty; I:=lg + |, — cymMMapHas MHTEHCHBHOCTb
CBETOBOTO JIyya.

B ciydae upeanbHO 3epKanbHOW MOBEPXHOCTH 3To oTHomenue lo/l, = 1, Tak kak
I,=0. Uem Gonbie O61ecK MOBEPXHOCTH, TEM OJIMKE K €AMHHUIE OTHOIICHUE Io/lp,.

N3mepeHne MHTEHCUBHOCTH 3€pKATIbHO-OTPAKEHHOT'O CBETa JI XapaKTePUCTHKHU
CTENEeHU OJecKa METAITMYECKOW MOBEPXHOCTH MPUMEHSETCA dYalle APYyTMX METOOB.
3epKaabHO-OTPAXKEHHBIN CBET MPU U3MEPEHUU YJIABIMBACTCS JTUOO ONTUYECKUM MPUOOPOM
— doromerpom (poTromerpuueckuit MeTon), MO0 (HOTOITEKTPUIECCKUM TPUOOPOM —
¢dorosnemeHTOM ((POTOITEKTPUUECKHI METON).

Ha Heckobko MHOM MPHUHIIMIIE OCHOBAHO M3MEPEHHE CTENEHHU OJIeCKa MOBEPXHOCTH
OJleCKOMEpOM, JIEWCTBHE KOTOPOTO CBSI3aHO C TEM, 4YTO YETKOCTh OTOOpPaXEHHOIo B
OJlecTsIIe MOBEPXHOCTH oOpaslia mpeaMera (depHble MUGphl Ha Oenoil Oymare) Tem
MEHbIIE, YeM OOJIbllIe pacCTOSTHUE MEXIY HUMHU. YKa3aHHBIN crioco0 ornpeaeneHus oiecka
MOBEPXHOCTH MPUMEHSETCS TOJBKO JJIsi TUIOCKMX MOBEPXHOCTEM W Il TOBEPXHOCTEH C
O4YEHb MAJIOW KPUBU3HOM.

Jlyist onpenienieHns B lIEXOBBIX YCIOBHSX OJiecKa 3allUTHO-AEKOPATUBHBIX MOKPBHITUN

PEKOMEHIYETCSI METOJMKa OIpeaeNieHus: OJecKa Mo Pe3KOCTH OTpakeHus. McmbITyemblii
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oOpaser] TOTOBUTCS MO MPHUHATON Ha MPEANPHUSATHH TexHonoruu. /s onpenenenus Oiecka
MOJIB3YIOTCS] BCIIOMOTATEeNbHBIM MTPUCTIOCOOIEHUEM, COCTOSIIIMM U3 COTHYTOTO MOJ MPSMBbIM
yIJIOM OPICTeKia, Ha BEPTHKAIBHOW MOBEPXHOCTH KOTOPOTO MPUKICHBACTCS CETKA WIIH
pucyHok. OOpaszerny pa3MemialoT Ha TOPU3OHTAIBHOM MOBEPXHOCTH MPUCIIOCOOIEHMUS,
BIUIOTHYIO K BEPTHKAJIBbHOIN MMOBEPXHOCTU C pUCYHKOM. OLIEHUBAIOT CTETIEHb OJIeCKa CUJIS 3a
CTOJIOM, Ha KOTOPOM HaXOJUTCS MPHUCIOCOOTEHHE C HCIBITYeMbIM 00pa3loM Ha
paccrostuuu ipuMepHo 30 cMm oT ucnbiTatens. CBET OJDKEH MajlaTh Ha MPHUCIOCOOIeHUE
CJIeBa U C3a/IH.

brneck onieHnBaeTCs Ka4eCTBEHHO CIIEIYIOIUM 00pa3oM:

a) 3epKaIbHBIH — PE3KOCTh M300paKEHUS PUCYHKAa Ha TOKPBITUM COOTBETCTBYET
N300pakKeHUIO Ha 3epKalie;

0) Onectsauuii — pe3koe nM300pakeHHe PUCYHKA, HO BEPXHSS 4acThb M300paxKeHUs
HECKOJIbKO Pa3MbITa;

B) noyOnecTsmuii — n300pakeHrue pucyHKa 3aMETHO, HO HE PE3KOE;

') MaTOBbIN — N300pakeHHE PUCYHKA CUIIBHO PAa3MbITO M 3aMETHO JIMLIb Ha OJIMKHEN
K PUCYHKY 4acTH 00pa3ua;

1) TITyOOKOMAaTOBBIN — N300paKeHNE PUCYHKA OTCYTCTBYET.

2.5. I3mepenne NpoYHOCTH CLETICHUS! TOKPBITUH C OCHOBOIA.

IToxpbITHE, CBA3aHHOE C OCHOBHBIM METAJIJIOM, MIOJBEPKEHO BIUSHUIO TEMIIEPATYPBhI,
MEXaHWYECKUM Harpy3kaM, Harpy3kam OT COOCTBEHHBIX HANpPSKEHUN U IPYTUM BHEIIHUM U
BHYTpeHHHUM cwiiaM. Hanbonee HanpsHkKeHHBIM, KPUTUYECKHM MECTOM SIBIISIETCS] TPaHUYHAS
MOBEPXHOCTh MEXIY TOKPBITHEM M OCHOBHBIM METAJZIOM. B CBSI3W C 3TUM MPOYHOCTH
CHETUICHUS] TOKPBITUSI W OCHOBHOTO METajUla SIBISAETCS OJHHM W3 BaXXKHBIX (aKTOPOB,
XapaKTepU3YIOLUX BO3MOKHOCTb IPUMEHEHUS METAJUINYECKUX MOKPBITHH.

CocTosiHuE TOBEPXHOCTH OCHOBHOI'O MeETajyla Iepell IMOKPBHITHEM BO MHOIOM
OIpesIeNsieT MOAYYEHHYIO MPOYHOCTh cremieHus. Crneapl 3arpsA3HeHus], MIEHKU >KUPOB U
OKHCIJIOB B 3HAUMTEJIbHON CTENEHU BIMSAIOT Ha Hee. IloaToMy oOuHMCTKa MOBEPXHOCTU
U3JICNINN TIepe/l TIOKPBITHEM UMeEeT pemaromiee 3HadeHne. CreruieHue OyeT TeM Jiydie,
geMm 0oJiee IepoX0oBaTo M pa3BUTON Oy/eT MOBEPXHOCTh OCHOBHOTO METallIa, YTO MOKHO
OOBSICHUTH YBEIMYCHUEM IUIOMAAN COTNPUKOCHOBEHUS MEXKIY OCHOBHBIM METAJUIOM H
nokpeiTueM. CrnenoBaTeNbHO, TaKHe€ METOJIbl IMOATOTOBKM TIOJA  TOKPBITUS, Kak
necKocTpyiHas 00paboTka, nuIM(oBaHUE, TpaBJIEHUE, JODKHBI OJIarONpHITHO BIUATH HA
KayecTBO cuerieHus. Cienyer OTMETUTh, YTO Ha MPOYHOCTh CLEIUIEHUS MOKPBITHSI BIUSIOT
HE TOJIbKO IIpe/IBApUTENbHAs IOJArOTOBKA IOBEPXHOCTU OCHOBBI, HO TaKXe pPEKUMBI
nporiecca MoydeHUs! ITOKPBITHUSI.

PasnuuaroT KauecTBEHHBIE W KOJMYECTBEHHBIE METOABI HM3MEPEHHUS MPOYHOCTH
crerieHusl. B mpakThke darie BCero MPUMEHSIIOTCS Ka4eCTBEHHBIE METOJbI HCTIBITAHUM:

OHH JIOITyCKAIOT HETIOCPEACTBEHHOE UCIIbITaHue 0e3 OOJBIION MOArOTOBKH 00pa3siia, OJHAKO
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JAI0T TOJBKO OoJiee WM MEHEE OTHOCUTEIbHBIE PE3yJIbTaThl U B 3HAYUTEIBHON CTENEHU
3aBHCAT OT AaKKypaTHOCTH W HaOJI0AaTeabHOCTH HcIbITaTtens. KomuyecTBeHHbIE
UCTIBITAHMS, KaK MPaBUiIO, TpeOYIOT mpuiaHus o0paslly CHeuuanbHOH (OpMBI WIH, MO
KpaiiHel Mepe, KaKoW-TO MpeBapUTebHON 00pabOTKH AeTalu AJis CHATHS HampsokeHuid. B
CBOEM OOJIBIIMHCTBE OHU OTPAHUYMBAIOTCS OOJACTHIO METAUIMUECKUX MOKPBITHH H
TpeOYIOT OTHOCUTENLHO OOJBIION MX TOMIIMHBIL. JIOCTOMHCTBOM KOJIMYECTBEHHBIX METOOB
SIBJIIETCS BO3MOXHOCTD MOTYYEHUS a0CONIOTHBIX JaHHBIX.

KauecTBeHHbIE METO/IbI ONIPEIETCHHS IPOYHOCTH CLETICHUS

MeToasl OCHOBaHBI Ha pa3nTuYuHd  (U3NKO-MEXAaHUYECKHX CBOMCTB METaJIOB
HNOKPBITUM U OCHOBHOT'O METajula JI€Tajau. boNbIIMHCTBO KaU€CTBEHHBIX METOJIOB OCHOBAHO
Ha CWJIBHOM JedopManuu odpasia, Mpu KOTOPOH MPOUCXOAUT pa3pylIeHHE NOKPHITHS WIN
OCHOBHOTr'0 MeTajuia. MeToJ] KOHTPOJIsi BHIOMPAIOT B 3aBUCUMOCTH OT METajlla MOKPHITHS,
BU/Ia U HA3HAYEHUS JETaJIH.

Meton noaupoBaHUs 3aKIII04aeTcsa B 00pabOTKe MOKPBITHS Kpyramu u3 0s13u, erpa
U JIpyTUMX MaTepuajoB WIH [TaCTaMU — KPOKYCHOM, XpOMOBOW U IPyTMMH — HE MeHee 15
c. Ckopocts momupoBanust — 20—30 m/c. I[locrme monmupoBaHUS Ha KOHTPOJIUPYEMOU
MOBEPXHOCTH HE JIOJDKHO HAOIIOATHCSI B3AYTHS MU OTCIIAWBAHUS TIOKPBITHS.

Meronom KpareBauusi IOBEPXHOCTh NOKPBITUS KPaLyIOT HE MeHee 15 ¢ cTallbHbIMU
U JIATYHHBIMU IETKaMH (IJ11 MSATKUX MOKPBITHIA) ¢ AuameTpoM mpoBosioku 0,1—0,3 mm,
gactota BpamieHus 1500— 1800 o6/mun. Ilocie kpareBaHus Ha KOHTPOJIUPYEMOM
MOBEPXHOCTH HE JOJKHO HAOIIOAAThCS B3AYTHS U OTCIAUBABUSI OKPBITHSL.

MeTos HaBUBKM NPUMEHHUM JUJISl ONPEENICHNs MPOYHOCTH CLEIJIEHUSI TOKPBITUN Ha
npoBosioke. IIpoBosioky auamerpoM a0 | MM HaBUBAaIOT Ha CTEPKEHb YTPOEHHOIO
IaMeTpa; auaMeTpom Oosee 1 MM — Ha MPOBOJIOKY TOTO K€ AMAMETPa TaKUM 00pa3om,
4yToOBI 00pa3zoBaiock 10—15 miuoTHO mpumiieraromUX IpYr K JAPYry BUTKOB. [Ipy>kuHbI
JMaMETPOM MPOBOJIOKU 10 1 MM KOHTPOJIUPYIOT BBINIPSMIICHHEM; AHaMeTpoM Oosee 1 MM
— pacTAruBaHUEM NPYKUH Ha JABOMHYI0 uX JuHY. [locne KOHTpoJis Ha MOBEPXHOCTH
MOKPBITUS HE JI0OJKHO HAOI0OIaThCSl OTCIIAUBAHUS TOKPBITHS.

Meton HaHECEeHUS! CETKH LapalliH 3aKJII0YaeTcs B MPOYEPUYMBAHUN Ha MOBEPXHOCTHU
KOHTPOJIUPYEMOTO MOKPBITHS CTAIbHBIM OCTpUEM 4 - 6 MapaiedbHbIX JUHUMA, TIIyOUHON 10
OCHOBHOT'O ME€TaJlJia, Ha PACCTOSHUM 2 - 3 MM JpYT OT ApyTra U 4 - 6 mapajuieabHbIX TUHUH,
NEPNEHAUKYISAPHBIX K HUM. JIMHMM cleqyeT NpoBOAWTH B OJHOM HampasiieHuu. Ha
KOHTPOJIMPYEMOU MOBEPXHOCTH MOKPHITHS HE JOKHO HAOJI0IaTHCS OTCIIauBaHUSI.

[Tpu MeTone u3ruba neranu ¢ MOKPHITUEM MOABEpratoT U3ruly noa yriom 90° B o6e
CTOPOHBI 10 U3j10Ma. B MecTe n3noma noKpeITHE HE TOHKHO OTCIAauBATHCS.

Meton BAaBiIMBaHUS TNPUMEHSETCS TMPU TMPOBEPKE MPUTOJHOCTU JIUCTOBOTO
Marepuanga K riayOokoi nedpopmanmu (IITamroBka). Pe3ynbTaTbl WCHBITAHUNA CUWUTAIOT

XOpomurMHr, C€CJIW TPCUIMHBI ITOABIIAIOTCA IIPU OI[I/IHaKOBOﬁ FJIY6HHG BJaBJIMBAHUs Ha
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MOKPHITOM W HEMOKPBITOM 00pa3lax, MpuyeM Mpu O0Opa30BaHUU TPEIIMH HA MOKPHITOM
00pa3ie NOKPHITHE HE JIOJKHO OTCIAUBATHCS OT OCHOBBI.

Mertoa pacnuaoBKM OCHOBaH Ha CHWJIMBAHUM KPOMKH MOKphITHS. [Ipu pacnunoBke
obpa3na He JOHKHO HAOMIOAAThCA OTCIAWBaHUS TOKPBHITUS B MECTE PACIUIOBKH.
HanpaBneHue mTpuUXOB HaNWJIbHUKA HE JIOJKHO COJICMCTBOBATH OTPBIBY IMOKPBITHS OT
OCHOBHOI'O M€TaJlja.

Merton yaapa mpuMeHSeTCs JIJIs OLIEHKHU CICTUICHHS ¢ TTOMOIIbI0 O0iKa, Majaroliero
C OIpeeeHHON BBICOTHI. [IpoUHOCTH ClenyIieHus TeM BbIIIE, YeM OoJibllie yiapoB Ooika
BBIJICPKUBAET UCIIBITYEMbIM Y4aCTOK IMTOBEPXHOCTH JI0 OTCIIAUBaHUS.

Meton TpeHuss OCHOBAaH Ha BBIJICJIEHUHM OT TPELIMH B MPOIECCE HCIBITAHUS
3HAYUTEJIBHOIO KOJIMYECTBA TEIUIa. DTO TEIUIO BBI3BIBAET PACHIMPEHHE KaK OCHOBHOTO
MaTepuana, Tak U ero MOKpbITus. Eciu kodQuimeHTsl TUHEHHOTO paciupeHusi 000uX
METAJUIOB B 3HAYMUTEIBHOW CTENEHM OTJIMYAIOTCS JPYyr OT Jpyra, B MECTax C IUIOXUM
CIIETIJICHHEM MOJKeT IIPOM30MTH BCIIyYMBAHHWE TIIOKPHITHSA, OOpa3oBaHWE Iy3bIpeH, H
MOKPBITHE MOXKET OTCIIAMBATHCA. ITOT METOJ UCIBITAaHUS HE 3aBHCUT OT T€OMETPUUYECKOU
dbopmbl 00pasiia, OTHAKO OH MOABEPIKEH BIUSHHUIO CKOPOCTU TPEHHS U BIUSHUIO JaBICHUSA,
B pE3yJIbTaTE KOTOPBIX CO3/IA€TCS Harpy3Ka TPEHHSI.

Meton HarpeBa OCHOBAaH Ha TeX ke (PU3NYECKUX 3aKOHAX, YTO M MPEIbITYyIIUN.

Jeranu ¢ nokpsiTueM HarpeBatoT B TeueHue 0,5—1,0 4 1 oxyax1aroT Ha BO3yXe.

2.6. IamepenHne TBEpAOCTH MOKPHITHH.

UccnenoBanue TBEpAOCTH MOKPHITUM HMMEET CYILIECTBEHHBIE TPYIHOCTH, OJHA W3
KOTOpPbIX — BIIMSIHAE TBEPAOCTH CaMOW MOMJIOKKH, OCOOCHHO NpH CPaBHUTEIBHO
HEOONBIINX TONIIMHAX TOKPHITUA. B HacTosmee Bpems Hamboiee TOYHBIM U YJOOHBIM
METOJIOM H3MEPEHHs TBEPIOCTH NOKPBITUH SBIIAETCSA METOJ CTaTUYECKOTO BJIABJIMBAHHUS
aIMa3HOM MHMpPaMUIKU IOJ MaslbIMU Harpy3kamu (oT 2 no 200 r) win Tak Ha3bplBa€MbIH
METOJ] U3MEPEHUSI MUKPOTBEPIOCTH.

N3mepeHrie MUKpOTBEPOCTH IPOU3BOAUTCS € MMOMOUIBIO CHEIMATIBHOTO MpUOopa —
MukporsBepaomepa IIMT-3. [IprmensieMblii TIpM  HUCHBITAHUE HAa MHUKPOTBEPIOCTH
aJMa3HbI HAKOHEYHHK MPECTaBIsieT cOO0N MPaBUIIbHYIO YETHIPEXTPAHHYIO MUPAMUIY C
YIJIOM MEKy MPOTHBOIIOIOXKHBIMH IPAHSIMU IpHU BepiunHe o = 136° + 20",

[ToBepXHOCTh HUCHBITYEMOIO 00pa3na J0JIKHA OBbITh IJIOCKOMW, IIaJKoi, CBOOOAHOM
oT 3arps3HeHuil. Ilpu MOAroToBKE MOBEPXHOCTH HCIBITYEMOrOo O0paslia HeoOXOIUMO
OPUHATH MEpPBl  IPEJIOCTOPOKHOCTH TPOTHUB BO3MOXHOTO HM3MEHEHHUs TBEPIOCTU
UCHBITYEMOT0 00pa3lia BCIEACTBHE HarpeBa WM HakJena IMOBEpPXHOCTH B pe3yJbTare
MexaHuueckor o0pabotku. OOpasel] J0KeH ObITh YCTAHOBJIEH Ha CTOJIMKE MpuOopa Tak,
4yTOOBI B MPOLIECCE UCIBITAHHUS OH HE cMelajcs u He nporubaincs. [IoBepXHOCTh ydacTka
oOpasla, MOJUIeKAlIEro HCHBITAHUIO, JIOJKHA ObITh YCTAHOBJIEHA MMEPHEHAMKYJSPHO K

HAITPaBJICHUIO MICPCMCIICHUA TMPAMUIbI ITPHU BAABJIMBAHUU.
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MuxkpoTtBepnocts nokpeitTus (MIla) onpenenserca mytem neneHus Harpy3ku P Ha

YCJIOBHYIO TUIOIIAJh OOKOBOW IMOBEPXHOCTH F MOIyYeHHOTO OTHEeYaTKa MO ClemyIoneit
dbopmye:

.

2Psin —
L 2 _18540°P
dZ

FTod

rae P—mnarpy3ka Ha nmpamuay, I'; OL.—YIOJ MEXKIy IIPOTHBOIOJIOXHBIMU TI'PAHIMU

NUpaMUIbl IPU BepIIuHE, paBHbIN 136°; d — uMHA nuaroHaiaw oTIeYaTKa MOCie CHATHUS

Harpy3Ku, MKM.

2.7. smepeHne BHYTPEHHUX HAMPSHKCHUH.

B nporuiecce nomyueHust HOKPHITUS BCICACTBUE PA3TUYHBIX CTPYKTYPHBIX UCKKEHHUI
B MOKPBHITUM MOTYT BO3SHUKHYTHh BHYTPEHHHUE HAIpPSDKCHHS, TPUYEM BEIIMYMHA U XapaKTep
STUX HANPSKEHUW 3aBUCAT OT NPUPOJLI MaTepHhalia MOKPHITUS W YCJIOBUU NPOBEACHUS
npoiiecca. Bo3HUKHOBEHNE BHYTPEHHUX HANPSHKEHUMN B MOKPBITUN BBIPAXKAETCA B CKATOCTH
WU PACTSAHYTOCTH €T0 MO CPaBHEHUIO C HOPMaJIbHBIM COCTOSIHUEM. B ciyudae pacTsiHyTOro
COCTOSIHUSI ITIOKPBITUE CTPEMUTCS CKAThCS, T. €. B HEM BO3HUKAIOT HAIPSDIKEHUS COKATHS, U
HA00O0POT, €CJIM MOKPBITUHU CXKATO, B HEM BO3HUKAIOT HAIPsHKEHUs pacTsokeHus. Hanuuue B
MOKPBITUSAX BHYTPEHHUX HANPSHKCHUM MOXET TPUBECTH K PE3KOMY CHHUKEHHUIO
AHTUKOPPO3UOHHBIX CBOMCTB BCIICJICTBHE PACTPECKUBAHUS METajla U yBEIUYCHHS TOp, a
TaK)K€ K OTCJIAMBAHUIO MOKPBITUSI OT MOACIOA U TMOHUKEHUIO YCTATIOCTHOM MPOYHOCTH
Jeraiei. B CBA3M C OTUM KOHTPOJIb BHYTPEHHUX HAlpsOKECHUW TOKPBITUM B
MPOU3BOJICTBEHHBIX YCIOBUSX HEOOXOIUM, KaK U KOHTPOJIb TOJIIIMHBI U TTIOPUCTOCTH.

CymiecTByeT MHOXECTBO Pa3HOOOpPA3HBIX CIOCOOOB Uil M3YYEHHUS BHYTPEHHUX
HaANPSDKEHUI, OCHOBAHHBIX HAa U3MepeHuu Jedopmannu odpaslia B pe3ysibTare CKaTus WIn
pacTsDKeHHsl MaTtepualia MmokpbiTua. ONMUcaHHBIE B JTUTEPATYype METOJBI MOXHO pa3/ieuTh
Ha CJCAYIOIIME OCHOBHBIC TPYMIMbL: METOAbI JaepopManvii THUOKOTO Karoja; METOJ
nedopManuy CTEKIITHHOTO IIApUKa; METO/ IATYMKOB; PEHTTEHOTPaPUICCKUN METO/I.

Jns u3mMepeHus: BHYTPEHHHUX HANPSDKECHUN B MOKPBITUSIX, TMOJYYEHHBIX METOJ0M
TaJIbBAHUYECKOTO OCAXKJICHUS, Ha TMpaKTUKe HauOoJee 4YacTO MPUMEHSIOTCS METOIBI
nedopmanuu rudbkoro karoaa. OHU TOAPA3JENSAIOTCS HA METOJbI, NMPU KOTOPBIX H3THUO
KaToJla ONpeNeNsieTcs B MPOLECCE OCAXKICHUS METallla, U METObl, B KOTOPHIX BEJIMYHMHA
nporuba (0OBIYHO cTpesia Mporuda) onpeesieTcs MOCie ISKTPOIU3a.

B Haubonee mpocToM BHIE oOmpeneieHWe BHYTPEHHUX HAIMPSHKEHUM TOKPBHITHS
KaTo/a B MPOIIECCE AIEKTPONIH3a MPOU3BOIUTCS CICAYIOMMM 00pa3oM. B kauecTBe karoma
oepercst ToHkas (tommmHo 0,1—0,2 MM) cTaiibHas MJIACTHMHKA JIMHOW B HECKOJBKO
CaHTUMETPOB. BepxHuil KOHEI KaToAa KECTKO 3aKPEIUIeH, & CTOPOHA, MPOTUBOIOIOKHAS
aHOAY, M30JMPOBaHa CIEUUAIBHBIM JaKOM, CTOMKAM B JaHHOM SJIEKTpOIuTEe. MeTa npu

ATOM OCaXJACTCS TOJBKO Ha OJHOU CTOpPOHC KaToza. 9J'ICKTpOHIfl3 BCAYT B JJICKTPOJIN3CPC
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MpSIMOYTOJIBHOTO cedueHus. [lomoxkenne HUXKHEro Kpas kaTtona (GUKCUPYETCS C MOMOIIBIO
3pUTENIbHON TPYOKHU MO IIKaje, YCTAHOBJICHHOM Nepes 3JIeKTpon3epoM Ha Hye. KatogHas
TUTACTMHKA MOKET UMETh U3TH0 B 00€ CTOPOHBI: MPHU CKATHH MOKPHITHS U3TH0 HAIpPaBIICH B
CTOpPOHY aHOJ1a, IPH PACHIMPEHUN — B 0OpPATHYIO CTOPOHY.

B HekoTopbIX ciyyasx W3ru0 KaToJa MOXHO ONPEISIUTh TakKe MpPU TMOMOIIU
ONTHUYECKUX TMpHucrocobseHnii. Hampumep, mMOMECTUB SYEHKy B ONTHYECKUN MPOEKTOP,
MOKHO ONPENIEIUTh OTKIOHEHUE KaToa MPH AJIEKTPOJIM3E MO CMEHICHHUIO €ro MPOEKIUU Ha
skpaHe. [IpumMeHeHHe ONTHYECKUX MPHUCTOCOOTICHUNH B HECKOJBKO pa3 yBEIUYHUBACT
YyBCTBUTEJIILHOCTH IPUOOPA.

[IpumenstoTCs METO/IbI, OCHOBAaHHBIE HA U3MEPEHHUH JePopMaIiuu ruOKOTo Karoja u
OTIIMYAIONIMECs] TeM, 4YTO u3rud Karojga Ompejensercs TMOocjie DSJIEKTpoiiu3a W

XapaKTepu3yeTcs CTpeoi mporuoda.

2.8. HekoTopsie METOIbI HCTIBITAHUI TTOKPBITHA.

WcnbiTanust Ha U3HOCOCTOMKOCTh MPOU3BOAT IIyTEM HU3MEPEHUs YObLIM MaTepuasa
B pe3yibTaTe HCTUpAaHMs. [[I8 HWCOBITAHMM HAa HCTUPAHWE NIPUMEHSIOT CHEIUaIbHBIC
npuOOpHI, MpencTaBisIomue coboil mapel TpeHusi. OAHON W3 COCTABIAIOMINX TAKOW Maphl
TPEHHUS SIBJIETCS UCIBITYEMbIil 00pasell, a Ipyroi MOXKET CIyXKHUTb, HAIPUMEp, HAKJa4HOE
MOJIOTHO (WJIM CYKHO JIJIsl MSITKUX TMOKPBITHI ), HAHECEHHOE Ha CIeIUaIbHbIA OapalaH.

Onpenenenue aHTUPPUKLHMOHHBIX CBOMCTB (NpUpadaThIBAEMOCTH, CIHOCOOHOCTH
BBIJIEP)KUBATh YJIENbHbIE JABICHMS, HU3KMM KO3((UUMEHT TpeHuss U T.A.) HOKPBITHH
NPOU3BOJIUTCS, KaK MPaBUII0, HA MalIMHax TpeHus tTuna AE-S.

OnpeneneHue CTENEHW NIEPOXOBATOCTH NPOU3BOJAUTCS Ha mnpoduiorpadax —
npopUIOMETpaX METOJOM OIIYIBIBAaHHUS WM C MOMOIIBI0 MHKPOCKONA B OTPakKEHHOM
CBETE.

OnpeneneHue yJIenbHOrO 3JIEKTPUYECKOTO COINPOTHUBIEHUS IPOU3BOAAT IIyTEM
W3MEpPEHUs] CONPOTUBIICHUS MOKPBITUSA IPHU IOMOIIM 3JIEKTPOU3ZMEPUTEIBHOIO MocTa. B
Cllydae H3MEPEHMs 3JIEKTPOCOIPOTUBIICHUS MOKPHITHS 0€3 OCHOBBI 0c000€ BHUMAaHME
clelyeT yIensaTh Moadopy MeTaia MOAJIOKKH, KOTOPbIM JOHKEH oOecrnedyuBaTh JErKoe
OTJIeJICHUE MCCIIEyEeMOro MOKPhITUS 6e3 00pa3oBaHus MOp U TpelluH. B cinyuyae nusmepenus
CONPOTHUBJICHUSI OKPBITHS, HE OTAEJIIEMOI0 OT HMOJI0KKH, HEOOXO0AUMO, YTOOBI MTOCIIETHSSA
o0Jasiana 3HaYUTETHHO OOJIBIINM, YEM MOKPBITUE, COPOTHBIICHUEM.

Koppo3uoHHasi cTOMKOCTh MOKPBHITUH OIIEHUBAETCS IyTEM BBIIEPKKH OOpPa3IoB C
IOKPBITUEM B TOW KOPPO3MOHHOW Cpene, B KOTOPOM MpEANosaraeTcs 3KCIUTyaTalus
roToBeIX u3jaenuil. CyIEeCcTBYIOT KOJMYECTBEHHBIE M KAuECTBEHHBIE METOJbl OLEHKHU
KOpPpO3UOHHOM cToMKOCTU. K KauecTBEHHBIM METOJaM OTHOCATCA, HampuMep, HablltoieHne
BHEIIHETO BHUJA M MHKpOMCCIENOBaHMSA. KonIM4ecTBEHHO KOpPpPO3MOHHAs CTOMKOCTH
OLICHUBAETCS BPEMEHEM IOSIBJICHUS NEPBOTO O4yara KOPPO3WH M YHCIOM KOPPO3HOHHBIX

HCHTPOB HAa CAVMHUIIC ITOBCPXHOCTHU.
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2.9. UccnenoBanne mepoxoBaTOCTH MOBEPXHOCTH IMOKPBITUN

[IpsiMOi1 METOZI OLIEHKM LIEPOXOBATOCTH MOBEPXHOCTH 3AKJIOYAETCS B MPUMEHEHUU
mynoBeix  (mpodumomerpsl  u  mpodunorpadbl) M ONTUYECKUX  (IBOMHOW |
nHTep(hEepEeHIIMOHHON MUKPOCKOIIBI) TPHOOPOB.

[IpodunomeTpsl OBIBAIOT CTALIMOHAPHOTO M MEPEHOCHOro TUIMOB. OHU IMO3BOJISIIOT
U3MEPATH IepoxoBaTocTh B mpenenax 0,02 — 5 mxm. JleiicTBue npoduiomMerpa OCHOBAHO
HAa OUIYIBIBAHUM TOBEPXHOCTU aJIMAa3HOW WIJIOW, ABWXKYIIEWCS MO HEW MO 3aJaHHOMU
TpaekTopun. KoneOaHuss Wuribl BbI3BIBAIOT B  JJEKTPUYECKOM cucreMe mpudbopa
COOTBETCTBYIOIIYIO 3nekrpoasrkymyto cuny (DJIC). Haumbonee pacnpocTpaHeHBI
UHAYKIMOHHEIE TTpodriomeTpsl (201, 253 3aBona “Kamubp”, mpudbopsr Oummumnc, Teitnop-
['o6con, bpamr). Ha mkane npodguinoMerpa omeHKa mepoXoBaTOCTH JAETCs M0 MapaMeTpam
Ra unu Hek (cpeanee kBajpaTUYHOE OTKJIOHEHHUE BBICOThI MUKPOHEPOBHOCTEN OT CpeAHEM
JUHUU TIPOdUIs).

[Tpodunorpadsl npuMeHsIOT U1 3anucu Mukpornpoduis moBepxuoctu (RZ = 0,025
— 80 MkMm) B Buie ipoduniorpamm. Ilpu nocnenytrouieit 06padoTke CHATON MpoPuIorpaMMbl
MOTyT ObITh ToOJIydeHbl 3HaueHuss Ra m RZ nns nannoil moepxHoctu. B omTHko-
MEXaHWYeCcKHX mpodmiorpadax mnpodmiorpaMma 3amHuChIBACTCS CBETOBBIM JIy4OM Ha
(doTomIeHKe WIKM NEPOM CAMOMNUINIYIIEro yCTPOHCTBA Ha OyMaXKHOU JieHTe. BepTukanbHOe
YBEJIIMYCHHE TMPU CHATUU MPO(UIOrpaMM 3HAUYUTENBHO OOJbIIE, YeM TOPU30HTAJIBHOE.
Pamuyc 3akpyrnenuss urnbl (10 — 12 MKM) He MO3BOJIsIET € MPOHUKHYTh B Y3KUE U
riTyOOKH€e BMAJIMHBI U OTPA3UTh UX HA IpodUIorpamme.

B mynoBbsix npubopax uisi U3MEPEHHs MMapaMeTpOB HIEPOXOBATOCTH MOBEPXHOCTHU
NPUMEHSIOTCS WHAYKIHOHHBIE, WHIYKTHUBHBIE, OAJIEKTPOHHBIE U IbE303JIEKTPUYECKUE
npeoOpazoBaTessi MEXaHUIECKUX KOJICOAHUH HUTIIBI B DJIEKTPUIECKUE CUTHAIIBI (pHc. 1).

[Mpuniun paboThl ONTHUKO-MEXaHUYECKUX MPOPMIorpadoB COCTOMT B TOM, 4YTO,
OTKJIMKAsICh Ha BEPTUKAJIBHOE IepemelieHne urisl 1 (puc. 1, a), coeMHEHHOE CO IIyIIOM
MOJIBIKHOE 3€pKasio 2 M3MEHSET HalpaBlIeHHWE MaIalolIero Ha Hero CBeTa, UAYIIEro yepes
CUCTEMY MPHU3M U JTUH3 U3 UCTOUHUKA 3. OTpakKeHHBIN OT 3epKajia CBET MOMAa/IaeT Ha dKpaH
4, Tie NBUKEHUE CBETALICHCS TOYKH 3alMCHIBAETCS B BUAE MPOPUIOrPAMMBI C MOMOIIBIO
(bOoTOIIEHKH, IEPEMEIAIOIIEHCS C TOCTOSSTHHOM CKOPOCTHIO.

B unnykumonsnsix npubopax (puc. 1, 6) xarymka 1, cKperuieHHas HETOABUKHO C
UTIIoN 2, mepemeniaercs B MarHuTHOM Tosie. [Ipu aTom B 0OMOTKe ee BO30ykaercs 3.7.C.,
IPONOPIIMOHANBbHAS CKOPOCTU KoJjiebaHui nryna. CUrHaibl ¢ KaTylIKH UAYT Ha YCUIIUTENb,
UHTETPUPYIOTCS U MOCTYIAIOT HA MIKaTy MpoduiomeTpa.

BcenenctBue TOro, 4ro mpuMeHEHHE HHIYKIIMOHHOTO CUTHalla TpeOyeT ObICTporo
nepeMellleHrs UIJbl 10 MUKpopenbedy, 3amuch nNpoduias 3aTpylHEHAa U MHAYKIIMOHHBIC
npuOOpbl MCHOJB3YIOT OOBIYHO TOJBKO B KauecTBe mpodumomerpoB ToOYHOCTH ATHX

npoUIOMETPOB, KaK MPaBUIIO, HEBEIUKA.
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Puc. 1. IlpyHuunuajJbHble cXeMbl HIyNOBbIX Npo¢puiorpados:
a - ONTHKO-MEXaHNYECKHUX, 0 - HHAYKUMOHHBIX, B - UHAYKTUBHBIX,
I - 3JIEKTPOHHBIX, ]I - Ibe303JIEeKTPHYeCKHX

B nmpubopax unayktuBHoro tuma (puc. 1, B) npeoOpazoBaHue koneOaHUi Inyna B
ANIEKTPUYECKHI CHUTHAJI TPOMCXOIUT B pe3yibTare KoJeOaHuU SKOps 7, BIMSIOMIETO Ha
UHAYKTUBHOCTh KaTylleK 2, oO0pa3yrommx OaJaHCHBIM MOCT C JBYMs IOJIOBUHAMU
nepBUYHON 00MOTKH TpaHchopMmaTopa 3. MocT nmuTaeTcst reHepaTOpOM 3BYKOBOW YaCTOTHI
4. HanpsbkeHue, BBI3BAHHOE KOJICOAHHMSIMHM SIKOPS, CHHUMAETCSl CO BTOPHUYHOM OOMOTKH
TpaHchopmaropa.

B snextponnsix mpodumorpadax (cm. puc. 1, T) xonebaHus mryma InepeaaroTcs
NOJBI)KHOMY aHony | 3JeKTpOHHOM Jammbl-Tpuoja yepe3 auadparmy 2, BbI3bIBasd
COOTBETCTBYIOIIEE U3MEHEHNE BBIXOJHOTO HAIIPSKEHUS.

[Tbe3030eKTpUUecKiii  MeTO] MpeoOpa3oBaHUs KOJEOAHWA WIJIBI OCHOBAaH Ha
MBE30AJIEKTpUUECKOM d(deKrTe, KOTOphIM 00JagaeT psa XAMHUYECKUX COCIMHECHHM
(cerneroBa coiib, TUTaHAT Oapus U 1p.). MexaHnueckue KoneOaHus IIacTUHKU (cM. puc. 1,
J) TbE303JEMEHTa  BBI3BIBAIOT  KOJEOAHUS  HaNpspKeHMs Ha  ero  OoOKiIajkax,
IIPONIOPLIMOHAIBHBIE BEICOTE HEPOBHOCTEN.
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JBoitHoii mukpockon IICC-2 u MMUMC-11 npeanazHaueH [uisi U3MEpEHUs
mepoxoBaroctu nosepxHocrer RZ = 0,8 — 80 mkm. B aTom mpubope MUKPOHEPOBHOCTU
OCBEIIAIOT CBETOBBIM JIy4YOM, HAallpaBJIEHHBIM MOJ HEKOTOPBIM YIVIOM K KOHTPOJIHMPYEMOU
NOBEPXHOCTH. MMKPOHEPOBHOCTH M3MEPSIIOT € MOMOIIBI OKYJSIPHOTO MHUKpOMETpa WM
¢dororpapupyroT CMEHHBIMH OOBEKTUBaMH, JocTUras yBenuueHus B 517 pa3. Ha npubope
OINPEAEISAIOT IIEPOXOBATOCTh MOBEPXHOCTH MO mokazaTtemo RZ. Hepocratok Meronma —
HEOO0XO0AMMOCTb U3MEPEHHUM 1 TIOJICUETOM PE3YyJIbTATOB U3MEPEHUH.

Muxkpountepdepomerpsl (MMIM-4) ucnonb3yloT s U3MEPEHHUs ILIEPOXOBATOCTU
nosepxnocteir RZ = 0,025 — 0,6 mxm. MHTEepdepeHInOHHbIE TOIOCH HCKPUBIISIOTCS
COOTBETCTBEHHO  MPOQII0 MHUKPOHEPOBHOCTEH HA  pPacCMaTpUBAEMOM  yYacTKe
NOBEPXHOCTH. BBICOTY 3TMX HCKPUBIEHUN H3MEPSAIOT OKYJSPHBIM MHUKPOMETPOM IIPH
yBenuueHun B 490 pa3. DororpadupoBaHue NPOU3BOIAT MpH yBenudeHuu B 290 pas.
MuxkpounTtepdpepoMeTpbl  OPUMEHSIOT B JIADOpPaTOPHBIX ~ MCCIENOBaHUSIX U

IMPOU3BOACTBCHHOM KOHTPOJIC IIPCHIHU3NOHHBIX JIeTane.

3. O0beKTHI U CpeCTBE UCCJIEIOBAHUS.

OOBEKTOM HCCIIETOBAHUM TIPH BBHITIOJHEHUU J1TA0OPATOPHON PadOTHI SBISICTCS
NOKPBITHS, HAHECEHHOE Ha 3a/JIaHHyI0 JIeTalb B TMPOIECCE  BBIMOJHCHUS
naboparopHoii paboTsl Ne2. B xone BbITONHEHUS pabOThI B 3aBUCHMOCTH OT
HA3HAYCHUS TOKPBITHUS OOYYAFOIIMICS JTOJDKEH OIPEACIUTh CBOWCTBA ITOKPBITHS,
KOTOpbIE HEOOXOJAMMO KOHTPOJHMPOBATH IMOCJIE HAHECEHUsS, pa3padoTaTh METOIUKY

KOHTPOJISI U UCCJICI0BATDH CBOMCTBA 10 BBI6paHHOﬁ MCTOOUKCE.

4. IlopsiioK BbINOJIHEHUS PA0OTHI.

1. O3HaKOMHTBCS C HACTOAIIUMHU METOANYECKUMH YKA3aHUSIMH.

2. [lonyuuTs y mpenoiaBaresis 3alanue Ha padboTy.

3. OmnpenenuTh TMepeyeHb CBOMCTB, KOHTPOJHMPYEMBIX TOCJIC HaHECEHUs
MOKPBITHUS

4. Pa3pa0boTaTh METOJIUKY OLIEHKH CBOMCTB MOKPHITHSI.

5. IlpousBecTu wucCCIEIOBAHUE CBOMCTB MOKPBHITUS 1O pa3pabOTaHHOM
Meroauke. OLEHUTh Pe3yJIbTATHI.

6. OdbopmuTh oTueT MO TAGOPATOPHOI padoTe.

5. Yka3anus no opopmMiIeHUIO 0TUYETA 10 JadopaTopHoii padore.
Otuer mo nabGopatopHod paboTe odopmisieTcs B MPOU3BOILHON (Popme u

JOJDKCH COACPIKAaTh LCJb pa6OTBI, 9CKH3 JACTAJIM, KPATKOC OIIMCAHHNC HA3HAYCHUC
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IMOKPbITHUA, MECTOAHUKY HCCIICAOBAHUA CBOMCTB IMOKPBITHUSA, PE3YJIbTAThlI UCCICAOBAHUA

CBOMCTB IIOKPLITHUA, OOCHKY PE3YJIbTATOB UCCIICAOBAHUS, BEIBOJHLI.

6. KonTposibHbIE BONIPOCHI

1. Kakue BbI 3HaeT€ METOABI KOHTPOJIS TOJIIUHBI IOKPBITHIL?

2. Kak oneHMBaeTcsi BHEIIHUM BUJT IOKPBITUIA?

3. [ToueMy ISt HOKPBITUIM IPUMEHSETCS METOJ OLIEHKA MUKPOTBEPIAOCTH?

4. Ha w4yem ocHOBaM UHTEep(EPOMETPUUYECKUA METOA  HU3MEPEHUS
HIEPOXOBATOCTH MOBEPXHOCTU?

5. Jlng wu3MepeHus KakMX BEIMYHMH IIEPOXOBATOCTH  MCIOJB3YIOTCS

npodunorpadsi-npodpuIoMeTpsi?
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