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OcnoslitM coflepikatuest KHUCU RISIOTCS OPHTHAAABNLE LaH-
HLe 00 HINMCHEHHAX K2UeCTB2 NOBEPXHOCTH AeTalell MALMH B
UBREH C PASAHYHLIMH YCOOBHAME SKCITYHTAIHM,

Pacemorpesn napamerpyl, OnpefeARionMe HCXOINDE, BRCMIYE-
TRIUHMOHHOC H OCTATOMHOE COCTONHUE noBepXnociell # nosepyuo-
CTHHX CIOCH ACTANCR Maluuh, paboTaionyy & YCAOHRSX Tpelys,
CMA3EW | Hanoca. Jlanu OCHOBRLEE NpeACTARNCHIA O FCOMETpH-
HECKHX XdPaKTePHCTHRAX NoBepxhoctedl, (PH3HKO-XHNHEO-MeXa-
HHYECKHX CBOWCIBAX NOVEDXNOCTHRY OB M HANDMKEHHSX B
HHEX, 0 CyOMHKpOpenLede noBepxuocTedl, oOycIOBNEHHON HeCo-
BEPILPHCTBAME KPRCTALIMYECKOr0 CTpOeHKA MeTAMI0B I Cnna-
BoB. Pacwsmpensl ApeACTABNEHHA O IAWTHHY  BTOPHULLX
CTPYRTYPaX Ha nobepxiocTax rpemns, Ocselleln BOnpocH Teo-
pUH BHeIUNEero Tpelind. Boepenn npepcrasacima o fuaHucCKOM
pensede nosepxnoctell Tpenia. [pencraenens Knaccndukaus
paGovero peabeda — NOBEPXHOCTEd TpeHus acrasedl  maumm,
fann saBucHMOCTH POPMREPOBANNA CHA TPEHEA B CBASH € Ka-
decTBOM nosepxoctell Tpenus. Pacemorpelit BONpock TEOpHE
BHTHPHELHOHHOCTY, (HpHKUKMONHOCTH W H3HOCOCTORKOCTH, CBSI-
Salfbe ¢ XApAKTCPHCTHRAMH KauecTea noBepxrocrell peranedi
MELITHH.

Kuura paccumvalia Ha HHMEHEpPHO-TeXHyMeckHX paGOTHHEOS,
SAHIMAIOUINKCS KOHCTPYHPOBAIIEM, HITOTORJIENHEM 1 SKCILTYE-
Taumefl mamm,

Taln. 22, nan. 146, 6wGa. 213
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Npeancnoewne

PASBHUTHE MAIIHHOCTPOEHMS, INMABHLIMH TEHOEHLIHSIMII KOTOPOIO
ABJIAIOTCH YBEJHYEHHWE CKOPOCTER H POCT HAI'PY3OK ITPH PAEQ-
TE MALIHH, TPEBYET [IOCTOAHHONO TIOBRHUEHNS HAODEXHOCTH,
JOATOBEHHOCTH W TOUHOCTH PABOTLI MAUNH M TIPHEOPOR.
HAOEXHOCTL, JOATOBEYHOCTL H TOMHOCTH PAROTH MALTHH B MEP-
BYIO OHEPENL 3ABMCHT OT KAHECTEA INOBEPXHOCTER HX OETANER,
KAHECTBO NMOBEPXHOCTER OKASEIBAET PEIMAIONLIEE BIMSIHHE HA XA-
PAKTEPHCTHKN BHEIIHETO TPEHHA, M3HOCA, PASBHTHE YCTANOCT-
HEBEIX SIBJIEHHA, KOPPO3HIO M AFYIME NPOUECCH, BOSHNHKAKUIHE
IPH SKCIUIYATALIMY MALIHH.

BOTIPOCAM KAYECTBA NMOBEPXHOCTER AETAMEN MALIMH, HX ®OPME,
BOJIHHCTOCTH, CTENEHM IEPOXOBATOCTH, TBEPAOCTH, TEMJIOCTOH-
KOCTH, XHMHYECKOR CTORAKOCTH M HANPSDKEHHOMY COCTOHHHIO
YIAENRETCH EBONBIICE BHUMAHIIE. B [MOCNEOHME OFECATHJETHA
BLITT PASBHUTEI CTPOTHME HAYYHLIE MPENCTABJENNA O TEOMETPHH
MOBEPXHOCTER OETANEA MAIINMH B CBA3H C [IPOLIECCAMH TEXHOMNOD-
THHECKOR OBPABOTKH. PA3PABOTAHBI METOAL M MAPHEORL J11§
OUEHKEH TEOMETPHYECKHMX XAPAKTEPHCTHE KAYECTBA TNOBEPXHO-
CTEFl MAKPOCKOMHYECKOIO H MHEPOCKOTIMMECKOTO [MOPAOKA.
KP¥IIHLE YCIEXH NOCTHIHYTH TAKME B OBEJNACTH PASBHTHS TEX-
HONMOTUHECKMX METOMOE VIPOUHEHHS [OBEPXHOCTER JIETAJIER
MAIIIHH. HAPAOY C M3IBECTHLIMM METOOAMH YNPOYHEHHSA — TEP-
MIMECKHMH (TOKH BHCOKOR YHACTOTL), XHMHKO -TEPMHYECKHMH
(UEMEHTALIIIH, ASOTHPOBAHHE) NPUMEHEHMEM  TAJBBARMNE-
CKHX INOKEPHITHA (XPOMHPOBAHHE), MEXAHHYECKHM ¥TPOYHEHHEM
{HAKJIETT) — BOSHHKAIOT M PA3SBMBAIOTCH HOELIE - METOIOEI YTTPOY-
HEHHH MOBEPXHOCTHHIX CJOEB DETAJER MAITHH. TAKHMII METO/A-
MH ABJSIOTCH MMAPABRNMYECKOE NTOJIMPOBAHUE, OBNYUEHHE NOTO-
KOM HWOHOB, KOMIVIEKCHLIE METO[L OBPABOTKH (CYNLOOLITAHH-
POBAHME) H IIP. B MAIIHHOCTPOMTENLHOA TIPOMBIINEITHOCTH
YCTAHOBHJIOCDL MOHATHE ¥NPOUHAIOILER TEXHOJIOTHI.

B NMOCJHEOHHME TOOB HAPHAY C TEXHOJOIMYECKHMH METOJAMH,
OBECIMEMHBAIQUINMH BLICOKOE KAYECTBEO NOBEFPXHOCTER M 3AJAH-
HBE CBORCTEA NOBEPXHOCTHHX CNOEB B IMPOM3BOJICTBE MALIMH,
HAYMHAIOT OCYVILECTEJATLCH PAROTH MO IMOBLITEHHE KAYECTBA
MOBEPXHOCTH HEMOCPEICTBEHHO ITPH SKCNNFATALIHE  MALIHH.
B 2THX PAGOTAX CCOBENMHO BOPEKTHBHLIM HATTPABNEHIIEM SBIAET-
CHl COBAHHE BTOPHYHBIX 3ALMTHRIX CTPYKTYP HA IMOBEPXHOCTHX
TPEHHSA 3A CHET CNEUMAJIBHBLIX TIPHCATOK K CMAZOYHBIM MACTAM
H B3IAHMMOREACTEHMA X C META/INOM NOBEPXHOCTHLIX CJIOER D
MPOLECCE JESQOPMALIMH TIPH TPEHMH.

€ PASBHTHEM IPEJICTABJIEMMA O KAUECTBE MOBEPXHOCTEM OPTA-
HWYECKH CBA3AHO PASBHTHE TEOPHH BHEIINETO TPENMHH, TEOPHH
AHTHOPHEKUHOHHOCTH, ¢PUKUHOHHOCTH, NMPHPABOTKH M H3HOCO-
CTORKOCTH B MAIITHHAX.
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YCIEXH ©M3HEM TBEPOOTO TEJA M, B MACTHOCTH, TEOPHH HECO-
BEPHIEHCTB KPHCTAJUIMMECKOTO CTPOEHIS, ¥CNEXH ¢HaIHKO-XHMMH-
YECKOF MEXAHHEM, XHMHWUHK NMOBEPXHOCTHHIX SIBJIEHMA OTRPLIBAIOT
BONBIIHE MEPCIERTHBLI PA3SBHTHSI BCEX BOMPOCOB, CBRSAHHBIX
C KAHECTBOM TMOBEFXHOCTER W I[MPORJEMOM TEEHWS, CMA3KH M
HIHOCA METANNOB,

BOTIPOCKH] KAYECTBA INOBEPXHOCTH B [IAHHOR PABOTE PACCMOTRE-
HBLI € TMO3WUHR AHANW3A BHYTPEHHENO CTPOEHHS METAJIJIOR H
CIUNABOB C NMPUBNEYEHHMEM TEOPHI HECOBEPLUENCTE KPHCTAMIN-
HECKOIO CTPOEHHMS (TEOPHH OMCIOEALIMM), TEOPHMH <$HIHEQ-XH-
MHHECKOIO BOZNEFICTBMA PABOMMX CPE/. OCOBOE BHHMMAHUE ¥IE-
JIEHO H3YYEHHIO PA3BHTIS TOTIOTPAGIIN HATPYKAEMBLIX H OEDOP-
MHPYEMBEIX [TPH SKCITNYATALUMH MOBEPXNOCTER AETAJERA MALIHH,
PENBEQ HA KOTOPLIX BOIHMKAET B PEAVIIETATE PA3BHTHS HECOBEP-
WEHCTB BHY¥TPEHHETO CTPOEHHH METANIOB.

KAYECTBO TIOBEPXHOCTER [OETAJNIER MAIIMH PACCMOTEEHO B
HCXOOHOM cOCTOAHHH, ONPEOEIAEMOM ¥YCJOBHAMH BHEITHELO
TPEHHSI, 1 B OCTATOMHOM COCTOSHUM; HM3YUEH PABOYNI PEJLED
[IOBEPXHOOTEA TPEHHA NETAJER KOHKPETHBIX MAINWYH M TAHA ErO
ENACCHOHKALLHNS.

KAUMECTBO NOBEPXHOCTER IHETAJIEF MAIMHI B HCXONHOM, PAEO-
YEM ¥ OCTATOMHOM COCTORHHAX PACCMOTPEHO B CBR3M G EO-
METPHER TIOBEPXHOCTEM, 9M3UKD-XHMHUED-MEXAHMYECKIIMH CBOR-
CTBAMH TOBEPXHOCTHREIX CJIOEB W HAINMPAJKEHHIMM B HHX. H3y-
YEHA KHHETHEKA H3IMEHEHNS XAPAKTEPHCTHE KAYECTBA TIOBEPX-
HOCTEA B TMPOLECCE HArPYMEHMA [NIPH TPEHMH, OROCHOBAHK!
FAKOHOMEPHOCTH MNMPOUECCA TIFHPABOTEIL OAHA TPAKTOBEA SIBJE-
HHP BHEHINETO TPEHMH, ONDWPAIDIMAACA HA TIPENCTABJEHMSA @H-
3HMEH TBEPOOrO TENA. PACCMOTFEHEL BOIMPOCH BJIMAHHE TAPA-
METPOE KAUECTBA NOBEPXHOCTH HA <¢OPMHPOBAIME CHJ1 BHEI-
HEDMO TPEHHMSA.

OTIHBE H NONENAHHS NMPOCHM HAITPABJISITE TIO AIOPECY: KHEB, 4,
MMYIMKHHCKAS, 28, H3OATENLCTEO <TEXHIKA=.

NOHATHE
Tnasa 1. O KAYECTBE MOBEPXHOCTH
LETANEA MAILIMH

Pellenne OCHOBHBIX 3afay M3HOCOCTONKOCTH, aHTH(DPHKIH-
OHHOCTH M (PPHKIHOHHOCTH feTanell MaliHH BO MHOTOM 3a-
BHCHT OT KayecTBa UX paGouuX nopepxuocrei.

[MonstHe o KayecTse MOBEPXHOCTH BKMOHZeT AaHHEIE
© FEOMETPHH NOBEPXHOCTH, MeXaHHYeCKHX, (PHIHYCCKHX H XH-
MHYECKHX CRBOMCTBAX TOHKHX MOBEPXHOCTHHIX CJIOEB H HANPH-
MEHHAX B HHX.

OTKnoReHHe peanbHO NOBEPXHOCTH M3NeNIHil 0T Hjealb-
HOM TEOMEeTPHUECKON TIIOCKOCTH CBSI3AHO C HanHyHeM HepoR-
HOCTel. DTH HEPOBHOCTH MoryT OuTe Makpo-, MUKpO- H
cybmukporeonmetTpiseckoro nopaaxa. Ipupona o6pasosaniis
HX pasnuyHa. [NaBHEIMH HCTOUHHKAMHE MAaKpO- H MHKDPOCKO-
MHYECKHX HEpPoBHOCTE (HeperyaapHbie OTKnOHeHHA GOpMEL,
BOJHHCTOCTB, MHKpOpeihed) MOBEPXHOCTH SIBIAAIOTCA OKOH-
yaTenbHHe onepaluH MexaHuveckofi oGpabotku. Bosnnkuo-
BeHHe CYOMHEPOCKONHYeCKHX HEePOBHOCTEH MOBEPXHOCTH
3ABHCHT OT BHYTPEHHETO CTPOEHMS TBEPLIX TEJ H €ro Heco-
BEPILIEHCTS.

Mexannyeckne, (JH3HUECKHE W XHMHYECKHe CBOHCTBA TOH-
KHX MOBEPXHOCTHHX CJOER OTPEAEnsioTess HCXOMHBIMH Xa-
pakTepHCTHKaMH Marepuana, nedopManHsMy, BOSHHKAOLIH-
MH NpH KOHTAKTHPOBAHHM, (HIUKO-XHMHYECKHM peficTBHeM
paGounx cpen u Temneparypoil. FeoMerpuueckie napamerphl
NOBEPXHOCTH JIETAJH H COCTOAIHHE METaJN1d B NOBEPXHOCTHOM
CJI0e B3aUMHO CBSI2aHhbl.
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1. OcHOBHbIE XapPaKTEepPHMCTHKKM Kauvecrea
NoBepXHOCTH

FeomeTpHa NOBEPXHOCTH

OcofeHHOCTRI0 BHEMIHETO TPEHHA TBEPALIX Tell SBJSEeTCs
AHCKPETHOCTh MEXaHHYECKOrO0 KOHTAKTA CONpSKEeHHHIX MOo-
pepxunocteil. [Ipy Tpennn HecmaszanHmX nosepxHocTefl M pH
HANMHUKY HECOBEPINEHHON (rpaHuyHON) CMasKky B3anMOmeli-
CTBHE MOBEPXHOCTER OCYIMECTEAfIETCH HE Mo BCell HOMH-
HanbHOH (Kamymeficst) naomajiy CONPHKOCHOBEHHS, 8 B
pAle H3ONUPOPAHHEIX IPYT OT APYra MJAOHIANIOK KOHTYPHOrO
KOHT&KTd, CyMM@ TOYeK (JaKTHUeCKOro KOHTAKTa BHYTPH KO-
TOPHIX COCTaBlsieT Iiomanb (aKTHYIECKOrO HAH HCTHHHOTO
KOHTAKTA.

B cBsi3i ¢ IMCKPETHOCTHIO KOHTAKTA NPH amHanHse p3an-
MOJIEHICTBHS TIOBEPXHOCTEN NPH BHEIHEM TPEHKUK pas/iyalot
(22, 88]:

1) HOMHHAALEYIO (Kamymyiocs) TOMAAL KOHTAKTA S, —
recMeTpHYecKoe MECTO BCeX BO3MOMHLIX (aKTHYecKHX nJo-
LAI0K KOHTAKTa, OTpaHHYEHHYI0 pasmepamy u ¢opmoil co-
NpHKaCAKIHXCA feraneli;

2) KOuTYpHYIO Taomanb KOHTakKTa Sy, o6pasoBaHHYIO
neopMainiell JOKalibHBIX NOBEPXHOCTHHIX O6BEMOB TeJ;
(hopMHpoBanie KOHTYpHOH TJoafn oByCJOBJEHO MakKpo-
HEPOBHOCTAMH COTpHKACAIONIKXCA NOBEpXHocTeli M ua-
rpy3Koii;

3) (aKTHUECKYl0 (HMCTHHHYR) NMOIAfb KOHTaKTa Sy,
NPefCTaBAsIGINYIO Cofofi cyMMy Mannx maoillanok (msHve-
CKOTO KOHTaKTa 1esl. [lo cylecTByionnm IpencTasieHunm,
(axrrueckan mIOManL KOHTAKTA ABAACTCA (yHKUHeR Teo-
METPHYECKOTO OYePTaHHH OT/ENbHON HEPOBHOCTH W MNpHXO-
nsigeficst Ha Hee Harpysku [88].

QopmMupoBaHHe (QHIHYECKOTO, 8 TAIGKE HCTHEHOIO KOH-
TAKTd CYIEeCTBeHHBIM 06pasom CBSI3aHO ¢ HanuupeM cyGmu-
Kpopenseda (dusnueckoro pesnbefa), passuTHe KOTOPOTO
06YCNIOBAERO BHYTPEHHHM CTPOEHHEM TBEPHBIX Tell, ero He-
coBepuleHCTBaMH, AeopMALHAMY JIOKaJbHBIX NOBEPXHOCT-
HbIX 00BEMOB MeTanna M (PUIHKO-XHMHYECKHM JeficTBHeM
pabourx cpel B 30He konrtakta [68, 59, 61, 70].

Cxema KoHTaKTa JBYX IIEPOXOBATHIX NOBepXmocrelt no-
KasaHa Ha puc. 1.

[Mpi BCcexX YCAOBHAX PRHEIIHEr0 TPEHHA HOMHHAbLHAA
(kaXkymiasicst) nJoafb KOHTZKTa BeerAa Gonablile KOHTYP-
Hoil, KOTOpas, B CBOKO ouepefih, OOabile naomank ¢akraye-
CKOPO KOHTAKTa:

Su> 8>Sy (1)

SlpieHNs BHEIIHErO TPCHHS, OYEBUJIHO, CBA3AHL ¢ Henocpen-
¢TBEHHEIM (PaKTHYECKHM KOHTAaKTOM NOBEpPXHOCTEH, nostomy
CHIa BICIHHETO TPeHHA BCEraa
Gyaer nponopuMoHanbHa mno-
many $arTHUYECKOro KOHTAK-
T4, ¢ KOTOpBIM Beerna Gynyr
CRA3AHE HCTHHHHIE HanNpsKe-
HUSl JNoKadsHeX o0BeMoB N0-
BEPXHOCTHKIX CJIOGB, 4 TAKMeE
peopManud ¥ BeJHYHHA W3-
fnoca. CTencHb MHCKPETHOCTH
KOHTAKTA, T. €, OTHOMEHHe Sy
K 8, onpenensiercsi B Goablucii Mepe reoMeTpHYeCKHMH na-
pamerpamn conpsiraembix fosepxuocreif. M3 storo sicma
poOJdL FeoMeTpHH NOBEPXHOCTH B NpOUEcCax TPeHHs H ode-
BHANA HeODXOoIWMOCTh H3YYeHHs BCEX e€ NapaMeTpos.

MaxporeoMeTpis — 370 OTKJOHEHHE TeoMeTpHH Beel fle-
TAanu H HEPOBHOCTH reoMeTpHH OOABIIHX YYacTEOB TIOBEPX-
HOCTH.

INpenmeToM MHKpPOTEOMETPHH SIBASIETCA XapaKTepHCTHKA
(opMH H pasMepoB NOBEPXHOCTHLIX HEPOBHOCTEH, pacnosio-
HEHRHBIX BHYTPH KBaJApaTa CO CTOPOHON MOPSKA OHOTO HITH
HECKONBKHX MHJauMeTpos [26].

CyOGMuKporeoMeTpls xapakrepuayer ocoOulll BHI HepoB-
HQCTE.fl, MEeXaHH3M BOBHHKHOBEHHSA KOTOPHIX CBSizaH C BHY-
TPEHHHM CTpPOEHHEM MeTa/lJa H €ro HeCOBEepLIEHCTBOM.
Cy6muKpocKOnHYecKH pesibedy paccCMaTpHBAETCH HAa y4acT-
KaX TOBEPXHOCTH IJOMIAALI0 OT ONHOTO A0 HECKOJLEHX
kpanpatHmX mukpos. Ilo npupone ofpascBalHsa HecoBep-
IIEHCTBA CTPOEHHS NOBEPXHOCTH MaKpo- H ‘MHKpocKonuye-
CKCTO MOpAfiKa, Kak MpaBHIO, CBASAHE C© TexXHOJOTHEH
H3roTOBRJEHHS!, B HACTHOCTH — ¢ Mexaunueckolt o6paborroil.
HameHNTH MaKpo- B MHEPOreOMeTPHIO B SKCIMYATamiH MO-
MHO B nepuoji npHpaGoOTKH ¥ NPH NaTONOrHYeCKHX Hepoy-
CTHMBIX BHILAX H3HOCA.

Feomerpuueckie HecopepuieHcTsa CTPOEHHS MOBEPXHOCTH
cyOMHEpPOCKONHYeOKOro mopsijika HMeIOT APYryio MpPHPOAY,

Puec. 1. Cxema
= KOHTHKTE ABYX
WePOX0BATHIX NOBEpXHOCTERN,
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HX BOSHHKHOBEHHE CBR3aHO C BHYTPEHHHM CTPOEHHEM Mate-
pHana M HaNHYMeM HeCOBEepILEeHCTB TOHKOM CTPYKTYPHL
K stomy euily HeCOBEPIIEHCTB reOMETpHH OTHOCHTCS CyOMit-
Kpopeabed, KOTOpEIfi cYIIeCTByeT NpH Beex yemosusx obpa-
GOTKH METAJJIOR, PA3BUBAETCS H HIMEHSIETCS NIPH BCEX yCao-
BHAX HATpYMeHHs NOoBepxHocTel B skenayaTauwn. Boasmoe
BJAHWSIHIE 112 I‘E()MGTPHHECKI{E XApaKTepHCTHEY IOBEPXHOCTH
HMeeT palouas cpefa B 30HE KOHTAKTA, NPHYEM STO BIHAHHE
0COGEHHO BEJHKO W MOMKECT GHTh ONpelensiomuM s HepoB-
HocTelt TpeTbero nopsjka — cyGMEKpopenseda.

OfGbeKTHRHAS] OIEHKAa FEOMETPHYECKMX NapaMeTpos 1o-
BEPXHOCTH METanna, H B YaCTHOCTH ieranelt Mallluy, 0MKHa
BKNI0YATL ONEHKY MaKpo-, MHKpO- H CyOMHKPOreOMeTpHH
¢ YUeToM NpPUPOAL H MexanuamoB ofpasoBaHHf reomerpH-
YECKHX HeCOBepINeHCTE, T. €. C Pa3/eJeHHeM Ha COCTapnsio-
ke, BHI3HBACMEIE MeXannyeckoil oGpaboTkofl, BHYTpeHHHM
CTPOEHHEM M HArpYHCeHHEeM [pPH IKCIAYaTaluH.

B nacrosimee mpems paspaGorana u cOpPMHpPOBaHA dB-
ToHoMHas O6MAacTL TeXHHYCCKHX 3HaHW{i O MaKpo- M MH-
KPOreoMETPHH NOBEPXHOCTEN JeTanell Maling, noayvaeMbix
[PH OKOHYATEILHOR TeXHonoruyueckoil o6paboTke; cocrane:
Hbl KaaccHMKALHS KauecTBa MOBEPXHOCTH NO KJaccam ui-
CTOTH H cooTpeTcTByiomue craunaptel (FOCT 2789—59
I'OCT 2940—63) [16, 17, 23, 94, 110].

Eanunuuble, He MOBTOPSIOIKECS peryispHO, MakpoHe-
POBHOCTH NPeAcTaBAAioT coCoN OTKIOHEHHS MOBePXHOCTH OT
HOMHHaABLHOH (pOPMB BCEH JIeTaNH — KOHYCHOCTD, SJTHIITHY-
HOCT, ﬁmmﬁpaaﬂﬂcﬂ;. KOpCceTHOCTh JINA UHJAHHAPOB, HE-
IOCKOCTHOCTh, BBINYKJOCTL, BOFPHYTOCTL JUIS njockocred:
H 1p. ITH BB HEPOBHOCTEl M3MEPRIoTCA W HOPMHEpYIOTCH
B 3apojickuX yenopHsax. Oco6uifi pHA HepOBHOCTE! NpencTan-
ager soaHdcToers. Ilof BOMHHCTOCTBIO caefyeT NOHHMATE
COBOKYMTHOCTh MepHOANYErKHX, Golilee HAH MENEe PETYaspHO
NOBTOPAWIINXCH o GAM3KHX [0 pasmepam HepelyIOmHXCH
BO3BHIIDeHNEA W BIaanH, o6pasylonix HEPOBHOCTH € paccTo-
AHHEM MY HHMH 3HauHTensio OONbIIHM, MeM Yy MHKPO-
neposHocTeill noeepxuocth [26]. ®opma posin Gnuska K cH-
nyconne. @ororpadna NOBEPXHOCTH, BOJHOTpAMMA H cXema
NOBEPXHOCTH BPH HAJAHYMH BOMHHCTOCTH TIOKa3aHa Ha puc. 2,
Bonu#cTocTh CBA3aHA ¢ HEPABHOMEPHOCTBLIO Npollecca pesa-
nus npy o6paGoTKe MeTaMIoB, BCNEJCTRHE Yero BOZHHKAlOT
konebauHs — BHOpAUMH CTAHKa, H3NeNHs u PeXYIero wH-
crpymenta. MexannaM sosnnHkHoBeHHs BHGpanuii npu peaa-

HUW METAJINIOB U3ydajH MHOTHE Hecpenopateny. BuGpaunn
npH PE3aHHH CBA3AHL C MPOLECCOM TPEHHS CTPYMHKH O pe-
Mywli HHCTPYMEHT, HAJHYHEM HAPOCTA H €ro nepHoliHye-
CHHM CpBIBOM, HEJIOCTHTO‘IHOFI’ i nepen-remmﬁ HeCTHOCTBIO
CHCTeMbl CTAHOK — MHCTPYMEHT — H3JIeNIHE, HEYPaBHoBeLleH-
HLIMH MaccaMmiu Bpamalonmxes neranelt u ap. [26].

———

a L]
Puc. 2. [Topepxnocts, 06pasoBAHERA TONCHWEM MPH HAMINHE BOAHACTOCTH:
a—pun B nhane, X 100; 6 — ponnorpaMma; @ —CxemMd 0OBEPRIOCTH,

OGpadopaniie BOAHHCTOCTH NOBEPXHOCTH 33BHCHT OT MHO-
rHX OpHYHH H JAJeKo He TAK M3yueHo, Kak ofpa3soBaHue
MHKpPOILEpOXoRaTOCTEN. ITHM NapamMeTpoM TeOMEeTpHH To-
BEPXNOCTH He BCErja YAaercl ynpapisiTe B NpaKTHKE.

Ofpazobalie MHEPOHEPOBHOCTEN NMOBEPXHOCTH OBYCAOB-
neHo EB3auMoJEiiCTOHEM pPeXyIero HHCTpymeHta ¢ obpa-
OatTuigaeMby  M3NenneM — fpoleccoM CHATHA  CTPYMKH.
PaznugaoT NpoloaLHYIo H [ONEPeYyHyIo HICPOXOBATOCTH,
YUMTHIBAIOT HanpapjedHocTs caenos obpaborku [26] Ha
BEJHIHHY MHKpOHEpOBHOCTE{l NPy o6paboTke peRymMM HH-
CTPYMEHTOM OKashBaloT panaHke cnenyoulte Gakroph:

a) pesmumbl pesauHs — (Mojlava W CKOPOCTh);

6) ynpyrasi m mnacTHYecKan medopManun obpabaThipa-
€MbLIX MATEPHATIOB;

B) reoMerprueckan (opma PeryIIEro HHCTPyMeHTa;

r) MEeCTHOCTE CNCTeMHB CTAHOK — H3JIe/IHe — HHCTPYMEHT
H crasauntle ¢ Heit pubpannu [23].

IM. E. IusiueHKo ¢ COTPYNHHKAMH, BLINOAHNBLINE DyHAS-
MeHTaNslble HeonelopaHus B 06aacTH H3YYEHHS FeOMETpH-
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HECKHX XapakTepHCTHE [NOBEPXHOCTH IOCHEe TeXHOJIorvuye-
ckofl ofipaborku [23, 26, 94], nonyunnl cAenyIONIyIo 3aBHCH-
MOCTH JUIA OUEHKH MHKPOTEOMETPHH moBepxHocTH [23):

Hunn=Hyt-Hogt-Hy+ Hpg - Flugg+Hy, . (2)

B sry dopmyny exonst noan obiielt BEICOTE HEPOBHO-
crefl ofipabaTuipaemMoil NOPEPXHOCTH, 3ABHCIMIHE OT OCHOR-
HEIX TCOMETPHYECKHX M (PHIHYECKHX MPHYIMH:

H,, — puiuucasieman no ¢opMe BCPMIHHBLI  PeIKYLIETO
HHCTPYMENTa B NPoJloabHON Nonlaye;

H,, — nonyuaiomanca 3a cuer nnacriveckolt pegopma-
UHH MeTanna nepen NessueM HHCTpymeHTa (nedopMupoBan-
Hasi 30HA B [POIECCE pe3aHus, OCTATKH KOTOpPOR B BHjE
HapocTa ma JespHH HaGaoAalTes NocKe TpeKparicH#s
pesauusn);

H,— coanapaemast 1epoXOBATOCTHIO JE3BHS HHCTPY-
MEHTA, T. €. JIHHHH NepeceveHHsl JIBYX peMYyUMX TpaHed,
KOTOpBIC B H3BECTHON Mepe OTHedaTHB2ITes Ha obpalarh-
BaeMOMN NOBepXHOCTH;

Hy, — nonyuapomascs 3a cyeT yNpyroro BOCCTaHOBIE-
HHSI METANa Nocse NPoXoJia PeXxyulero HHCTPYMeHTa,

Hap — cosnasaemas uapanaiHem obpaGaTeiBaeMoil mo-
BEPXHOCTH OTXONALLell CTPYMKOl, KOTOPAR He BCerfa nome-
IaeTcsl B TMPOMEMYTKaX MeWJy 3yOuaMH MHOronespHilHoro
HHCTpYMenTa (paspepTkH, NPOTKKH, (PPEIN, 3EHKepLl, cCrep-
Jia H T. ll.), d TaKie JeipueM BLIBOIHMOro Ha OTBePCTHSH
HHCTPYMEHTa;

H, — nonyyapoilancs 2a cUeT HENOCTATOYHOH KeCTKOCTH
CHCTEMLI CTAHOK — HHCTPYMEHT ~— HaJlenie.

Kamnas ua OpHudd, COCTaRIAIOUIEX 3aBHcHmocTs (2),
Guna feransHo Mayyena p pabGorax Il E. Jlbsiuenko w ero
corpynnkkos [23, 26, 94]. 3tu paboTel cCOCTABHAN OCHOBY Ha-
YKH O reOMeTpHYeCKOM KauecTBe NOBEPXHOCTH feTtaneft Ma-
K, Gein nomoxerst B ochoBy F'OCT # MHornx nopmanei
no yucrtore nosepxuocTd. OGWNpPHAs CHCTEMa METOJIOB H3y-
YeHUS! TeOMETPHYECKHX MapaMeTpoR MakKpo- H MHKponpodH-
aa obpaboTannbix ToBepXHOCTEH W GOJLINOE KONWYECTBO
npuGopoe paspaboraunl B. Il Jlunsurom, B. M. Jlesunnin,
K. JI. Avmonom, B. M. KnceneBum o WiKeHepaMmp 3aBona
«KanuGp» u np.

dororpadus, npodHnorpaMma ¥ uHrepdeporpamMa TH-
noBoro Mukpopenneda nosepxnocty, o6paboraunoil wango-
BaHHeM, NOKasaHa Ha puc. 3.
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Magrpo- H MHKporeoMeTpHYECKHE MNapaMeTphl NoBepx-
HocTH Jleraneil MamlH OKA3LBAT CylLlecTBeHHOe BHSHHE
Ha IKCINYATAUHOHHYIO HaJEeXKHOCTh H JIOATOBEYHOCTL pa-
Gorm mMawpH, Fx sHaveHne ocofenno BeJHKC AJNs Havasna
paGoTe TPYWHXCA CONpspKeHWH — neprona npupaboTKH H
CBABAHHOTO € STHM COXpaHeHHf B Npolecce SKCInyaTannH

Pue. 3. [Topepxuocrs, ofpaGoranian windobarniem:

o — apovorpadgmy, X 400; 00— npodunorparss, B y.— 8000, poy.—
16T, 8 — nurepdeporpamma, » 230,

3anaHHeIX nocajoxk. Buecre ¢ TeM NONBITKH MCHONB30BAHKA
DAHHLIX O TEXHOJMOTHYECKOM peabede ans H3ydeHHs oOuiHx
BaKOHDMEPHOCTEﬁ TpeHH#, CMaskH W H3HOCa HE JajH yno-
BJIETBOPHTEABLHLIX pe3yapTaton. Henbast cuMTaTh HOpMAadb-
HBIM TOT AKT, ¥TO MAKpO- H MHKPOCKONHYECKHEe mapaMeTphl
TEXHOJOTHYECKOTD pe.nhef]}a SBAAIOTCH 0 HACTORILETO Bpe-
MEeHH BaX{HBIM H 4yTh JIH He efIHHCTBeHHEM HCXOAHLIM MaTe-
PHANOM JUIsl CYILECTBYIOMIMX TEOPHH BHELIHEro TpeHus.
OnHaxko cymecTBylOUlHe XapakTepHCTHKH TexHOJoTHYe-
cKkoro pesabeda ONEHHBAIOT TONLKO MHKPOCKONHYECKYIO
cropody siBneHufi. Torkuil cyGMHKpoOCKonuueckuft pessed,
ofycaoBierHLll ocofeHHOCTAMH BHYTPEHHETC CTPOEHHS Me-
Tajana i MX HecoBeplueHcTBaMH N HopMEPYIOMHACH NPH naa-
CTHYECKOH NeOpManiH Kak B IPoIecce H3rOTOBJEHHS, Tak
H TIpH HarpymeHHd TpeHneM, NoKa He Hay4deH H IpH OleHKe
hayecTpea NOBEPXHOCTH He YYHTLIRAeTCH. KpOME Toro, TeXHo-
norudeckuil penved B npouecce 3IKcnayatauss  GeicTpo
ucuesaer. [eomerpHueckHe napamerphl NOBEPXHOCTH IOA

13
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BDBI[EﬁC’I‘EHE:M NAaCTUYeCKOM ,raesj}opmaulm, BO3HHKHOBEHHA
BTOPHUHBIX CTPYKTYP M paspylleHHs NOBepxHocTeil IpH
TpEHHH KOpeHHuM o6pasom uamessiores. OGpasyercs nopas
TONOrpapHsi NOBEPXHOCTH, He HMeoLias HWYero oGLIEro
C HCXonHoil.

Ipu HOpMafBHEIX YCAOBHSIX SKCIJIyATAUMU H YCTAHOBUB-
meMcs npouecce BO3ZHHKHOBEHHSA W pa3py1.l]EHHﬂ Ha m)eepx-
HOCTHX TpEI—IHﬂ TOHKHX IJIEHOK OKHCIOB I'EOMETPHHECROE

Puc. 4. CTpykrypa noeepxnocT, ofyciaobfeian HecODeplueHCTBAME
BHYTPEHHEID CipPOEHHNA:

f — Hefedn APMED TOCHE OTHNEE B XHMHANECKOTS Tpumnewns, X 3000; & - anmw-
MUNTA nocne Aedopsmanay wa 106%, X GO0

COCTOSIHHE MOBEepPXHOCTH Oy/eT XapaKTepH3IOBaThCsl MHKpO-
CROMHYECKHM W TOHNKUM CYOMHKPOCKOITHUECKHM penbedany,
OCHOBHbLIE XaAPAKTEPHCTHKH KOTOPHIX OGyAyT ONpenesthes
BHELWHHMH CHIOBHIMH BO3fieliCTBHAMH, 0cOOENHOCTAMH BHY-
TPEHHEero CTPOeHHS MAaTepHaNoB H (PUIHKO-XHMHUYECKHM M-
CTBHEM Cpe/ihL.

ITo MHeHHIO aBTOPOB, XAPaKTEPHCTUEM CYOMHUKPOCKOINH-
gyeckoro pedneda, obpasymouierocs HenoCpeACTBEHHO IMpH
KOHTAKTE TPYUIHXCS TNOBEPXHOCTell, COCTABARIOT TY OTCYT-
CTBYIOIYIO A0 HACTOAIET0 BPeMcHH ocHoBy, Ges KoTopof
HEEO3MOMHO AOCTATOYHO 00BEKTHBHOE H MOSHOE NOHHMAaHWE
NMponeccos TpeHns, cMasku W nanoca. [peacrasnenust o gu-
3HYeCKoM uau pabouem peabeihe, TIABHYIO XAPAKTEPHCTHRY
KOTOPOTO cOCTABASeT TOHKHIT cyOMHKpopedbed, NoaoMHKeHhb
aBTOPAMH B OCHOBY OLEHKHM TeOMETPHYECKOro KaYecTBa IIo-
BepxHocrefi NpH sKennyatauuy, oGycaorinsamero Gopmu-
poBaHHe CcHa TpeHus, o0pasoBadHe BTOpHYHLIX CTPYKTYP,
HHTEHCHBHOCTE H3HOCA.

Yenexu paseTHfl TEOPHH JHCAOKALKA, HAYKH O TIOBEpX-
HOCTHBIX fIBJIEHHSX OTKPHBAIOT OGOJALUIKE BOIMOMHOCTH B
pa3BHTHH NpeACTaBJeHHH O TPeTLEM NOPSJIKE recoMerpHye-
CKHX XapakTepHCTHK OOBEPXHOCTH — O cyBMuKpopesbede
nopepxHocreil KoHrakTa. PassiTie HAYKH 0 TPCHHH H H3HOCE
METaJIOR NPHBEO K HeoOXOMHMOCTH BBE/IeHHS HOBLIX Npej-
crTaBleHuii o Qu3HyecKoM HaH pabGoveM peabede nopepx-
HOCTEH TPeHMSL.

Dororpaduu nOBEpXHOCTH MeTaNa, XapakTepHsylouye
HECOBEPIUEHCTBAa H OCOGEHAOCTH €ro BHYTPEHHETO CTPOeHHS,
noKasambl Ha pHe. 4.

Cy6mukpockonnueckifi peased NOBepXHOCTH HMEET OCO-
Gywoo npupony BosHukHoBenns. Ero napamerpw sasuesT npe-
{jle BCETo OT BHYTPEHHHX HEcOBepIIeHCTB AedropMHDYEMOTD
METaNna | npuaaraeMulx Hanpsxkenuit. lns xavecrseHHoH
CTOPOHL! H KOJHYECTBEHHLX NapameTpoB cyGMHKpopenbeda
Goabluyls posik HrpaioT NJEHKH OKHCJIOR M aacopOHpoBaH-
HELX CHOEB MKHAKOCTH U 'azos.

ABTOpBl TPELIOMHIN CAENYIOWYI0 OONLYI0 3aBUCHMOCTE
dopMHpoBaHKs cyGMmHKpopenbeda NOBEPXHOCTH TpPeHHN:

Hop=~o(Da.K), 3)

rie D — napamerp, yURTHBAOMAN 0cobGeHHOCTH KPHCTANIH-
YECKOH CTPYKTYpPLl METANNA; ¢ — JeHCTBYIOLIHE HATIPSKEHHS
B NOBepXHOCTHLX ofbemax meranna; K — nmapamerp, yuH-
THIBAIOWUHI XAPAKTEPHCTHKH ajcopOLHOHHEX CNOEB Ha
NOBEPXHOCTH MeTala.

Konnuectsenno xapakrep cyOGMHKpopenbeda onpefie-
Jisiercs BeJHYHHOM BLHICTYIIOB W BHAMH, HX ¢opMofl U yacTo-
TOH paCHoNOMEHHs Ha TNOBEPXHOCTH MeTallna.

B dopmupopaune pabouero penvedd, BOIHHKAIOUIETD
HENoCpeACTReNHO NPH TPEHHHM, ONpelenennill BRAaJ BHOCAT
NpOLECC TeKCTYPHPOBAHHA [OBEPXHOCTHEIX 00LEeMOB MeTal-
J1a MOA AelicTBHEM HOPMAaJBHBIX W TANTeHUHAJNbHLIX Hanp#-
HHeHUH i NpoHece paspyliedHsl TOHKHX NOBEPXHOCTHRHX CJIOER
NPpH TPEHHH — H3HOC.

Hurepgeporpamma, npodguaorpamMma u snekrponsan go-
rorpadus pabouero penseda nopepxHoctH meranna, pabo-
TAIOWErO TPH HOPMaJbHLIX YCJAOBHAX TPEHHS, NOKA3aHk Ha
puc. 5. i dororpadu, a TakKe CHHMKH, XapakrepHsyio-
NHE TeXHOJOTHYECKHH peaked mopepXHocTel, ONNCHIBAIG-
HHH  TOALEKO MAaKpo- H MHKPOCKOIIHNYECKYHY reuoMeTPHIO
NOBEPXHOCTEH, CBHAETENBCTRYIOT O TOM, YTO NpHpofia, Mexa-






