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N3YYEHUE MEXAHU3MA ®OPMHUPOBAHUSA TIOBEPXHOCTHU
ITPU OBPABOTKE PE3AHUEM

BBenenne uW 1NOCTAHOBKA 3ajayu. lI3yueHuio mnapaMeTpoB KadecTBa
MMOBEPXHOCTH TOCJE abpa3uBHONW 0OpabOTKH B HAyYHO-TEXHHUYECKOU JIMTEPATYpE
yaeneHo Oonbiioe BHUMaHue [1]. OpgHako, TmpU  OIEHKE COCTOSHUSA
MOBEPXHOCTHOTO CJIOS JIeTalel, OJBEPTHYThIX (PUHUIITHONW 00paboTKe, 3a4acTyro
OYEHb CIIOKHO OLICHHTh MapaMeTpbl MIEPOXOBATOCTH IMOBEpPXHOCTU. B ocoboit
MEpe OTO OTHOCHTCA K OIICHKE BBICOTHBIX MApaMeTPOB IMIEPOXOBATOCTHU
noBepxHoctd R, m R,, a Taxke KpUTEpus LIEPOXOBATOCTH MOBEpXHOCTH F, T.K.

IIPU UCIOJIb30BAaHUM METOJIa ONIYIBIBAHUS, PA3PYIICHHUS OT UIJIbI MPOpHUIOMETpa
COM3MEPUMBI, & MHOTJIa U OOJIbIlIe U3MEPSEMBIX HEPOBHOCTEW Ha MOBEPXHOCTH.
[TosTOMYy HCHOIB30BAaHUE COBMECTHOM OIIEHKH OINTUYECKUX CBOMCTB, paOOThI
BBIXO/Ia AJIEKTPOHOB M MapaMeTPOB MIEPOXOBATOCTH OOPaOOTAHHON MOBEPXHOCTU
MO3BOJIUT Ty0Ke U3YYUTh MEXaHU3M (POPMHUPOBAHUS MOBEPXHOCTHOTO CJIOS MPU
oOpaboTke pe3anueMm. llenpto palOoOThI SBISETCS HW3YyYECHHE MeEXaHH3Ma
dhopMupOBaHUS MTOBEPXHOCTHOTO CJIOS MPU 00pabOTKE pe3aHUEM.

Conepsxxkanue padorbl. VccnenoBanusi BIMSHUSL KPUTEPUS MIEPOXOBATOCTH
Ha TIOTJIONMIATENIFHYI0 CIOCOOHOCTh TIOBEPXHOCTH CTJIBbHBIX JIeTajed Tociie
00pabOTKH pEe3aHMEM PacCMOTPeHBI HaMu B pabdorax [2, 3]. MccnemoBanus 1o
TEXHOJIOTUYECKOMY OOECIICUCHUIO 33JJaHHBIX ONTUYECKUX CBOWCTB MOBEPXHOCTEU
JeTanel u3 aJIOMUHUEBBIX CIUIABOB MOAPOOHO paccMoTpeHbl B padorte [4]. Ha
puc.l mpuBeAEHBI 3aBUCUMOCTUA MEXIY KOIPDUIIMEHTOM H3IIyYCHHS, KpUTEPUEM
HIEPOXOBATOCTH MOBEPXHOCTH U 3HAYEHUSIMH KOHTAKTHOW Pa3HOCTU MOTEHIUAJIOB
(KPII) Ha moBepXHOCTH JeTajedl W3 aJOMUHHUEBBIX CIUIABOB MOCIE Pa3IMYHBIX
METOJI0OB UX 00PaOOTKHU.

Kak  mokazamu  uccleoBaHMS ~ TE€OMETPUUECKHUX  XapaKTEPUCTUK
MOBEPXHOCTEN JETAJIEN MIYNOBBIMU METOJAMU UM PACTPOBOM DIIEKTPOHHOMU
MUKpOCKomuu (puc. 2, puc. 3 u puc. 4) Ha mIpeIBapUTEIbHBIX CTAAUSIX 00padoTKa ¢
NpUMEHEHUEM (pe3epoBaHUsl, TOYEHHUS C HCIOJIb30BaHUEM TPAJAUIIMOHHBIX
MHCTPYMEHTAJIbHBIX ~MarepuanioB (ctanp P18, TBepapii cmaB u  ap.)
ruipoabpa3uBHON 00padOTKU U 00paObOTKH METATTMYECKON APOOBI0, N3MEHECHUE
ONTUYECKUX XapPaKTEPUCTHK CBSI3aHO C M3MEHEHUEM KPUTEPHUS IIEPOXOBATOCTU
noBepxHOCTH. [IpuMmeHeHne GUHUITHBIX METOJOB O00pabOTKM TMPUBOIUT K
0o0pa30BaHUIO TOBEPXHOCTEW, BEIMYMHA KPUTEPHUS IIEPOXOBATOCTH KOTOPHIX
npubamxKaeTcss K | W W3MEHEHUS ONTHUYECKUX XapaKTEPHUCTHK CBSI3aHO C
m3menennem KPII. IloBepxHoctu pertaneil mamuH, umeromue 3HaueHue F,
ONM3KOE K EAUHUIE, CJEAYyeT OTHECTH K BBICOKOOTPAXATEIbHBIM  WJIU
MOBEPXHOCTSAM,  HMMEIOUIUM  HHM3KYI0  TOTJIOIIATEIbHYI0  CIIOCOOHOCTb.
HccnenoBanusi TONMOJIOTMM TMOBEPXHOCTU JeTaliel mociie 00palOTKU pe3aHueM
MO3BOJIWJIM U3YUYUTh XapaKTep €€ U3MEHEHHUsS! B 3aBUCHUMOCTH OT BUAA 00paOOTKHU.



MaxkcuManbHble 3HAYEHUS OBLIN OHOCTUTHYTBI Ha IMOBCPXHOCTHU I[eTaHeﬁ II0CJIeC

nudoBaHus, TUApPoaOpa3suBHOW 00pabOTKM W OO0pabOTKM MeETaIMYECKOU
JpoOBbIO.
Ha nmpodume mepoxoBarocT  00pa3yrOTCs  CYOMHKPOHEPOBHOCTH

3HAYUTENIBHBIX Pa3MEPOB CPABHUMBIX [0 BEJIMYMHE C JJIMHAMM BOJIH MaJaoIlero
u3nydyeHus: (MakcumanpHas BeiauuumHa 0,9 Mkm). Tomosoruss noBepxHOCTEH
NUIM(OBAHHBIX AETallell OTJIMYAEeTCAd OT TOMOJIOTHMH MOBEPXHOCTH MOJMPOBAHHBIX
neraneit. MccrnenoBanne QoOpMHpPOBaHUS TE€OMETPUYECKUX XapaKTEPUCTUK Ha
MOJIMPOBAHHBIX MOBEPXHOCTAX IMOKa3aylo, 4yTo (opMa U pa3Mepbl HEPOBHOCTEH
TaKUX TMOBEPXHOCTEH OTIMYAIOTCS OT (OPMBI U pa3MEpOB HEPOBHOCTEH IMOCIHE
nundoBaHus, ruApoadbpa3uBHON 00pabOTKH, 00PAOOTKH METAIITNYECKON APOOBIO.
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[Tpu monupoBaHMM HapALy C MPOIECCOM pPE3aHUsT MPOUCXOAUT IMPOIECC
MJIACTHYECKOTO  Ae(OPMHUPOBAHUS, KOTOPBIM TPHUBOJUT K  CIVIAKUBAHHIO

HEPOBHOCTEH M MEPETEKAHWIO METaJla M3 BBICTYNOB BO BHAJMHBI. DTO W3MEHSET
dbopMy ¥ HampaBICHHUs HEPOBHOCTEW M TO3BOJISIET YMEHBIIUTH MX pPa3MeEpPhl 0
mpeneNbHbIX  3HaueHWid. Kak  Tmokasanu  AIeKTPOHHO-MHUKPOCKOMUYECKUE
UCCIIEIOBaHUSI Ha TMpoduie IIepoXOBaTOCTH TMOBEPXHOCTH JeTalel Mocie
rupoadpa3uBHON 00pPabOTKH, 00pabOTKHM METaUIMYeCKOW ApoObI0 Kak U MpH



nudoBaHM 00pa3yeTcs: CyOMUKPOIIIEPOXOBATOCTD, PA3MEPhl KOTOPO CPAaBHUMBI
C JUTMHAMH BOJIH MAIAOIIETO H3JTydSHHS.

Puc. 2. Tomomorust moBepXHOCTH 0Opa3IoB M3 ciuiaBa AMr6 mociie pa3audHoOM
00paboTkH: a) — mpokaT; 0) — oOpaboTKa MeTaNIMYeCKOr IpoObio; B), T), O) —
penbed MOBEPXHOCTH IOCIIEC IMOBEPXHOCTHOTO INIACTHYECKOTO ACHOPMHPOBAHUS
(ITITM); a), 6) — anekTpoHHBIE CHUMKHU (X770).

Tak, Ha HEKOTOPBIX MOBEPXHOCTAX OOPA3I[OB OHU OCTUTAIH 3HAYECHUH IO
0,8-0,9 mxm. Ilpu rugpoabpasuBHOM oO0paboTke, mIIKMdoBaHUU, 00pabOTKe
METAJITUYECKOU JpoObi0 (GOpPMBI M pa3Mepbl BBICTYNOB (BMAaaWH) Mpoduis
IIEPOXOBATOCTH PA3NYAIOTCS B 3aBUCHMOCTH OT HAIPABJICHUS OIIYIBIBAHUA.
[Topsimok pa3MepoB HEPOBHOCTEH uWMeeT OOIbIIMA, 4YeM TIpu abdpa3uBHOM



MOJIMPOBAHUM,  JUANa3oH  W3MeHeHus.  KonmdecTBO  HEOJHOPOIAHOCTEH
TE€OMETPUUYECKOTO XapakTepa COM3MEPUMBIX C JUIMHAMU BOJH TaJIaOIIETro
U3Iy4YeHUsI, MEHBINE TPH TOJTUPOBAHUH, UYTO MOXKHO OOBSCHUTH CHUKCHHEM
s dekra MHKpOpe3aHHs, YBEITUYCHHEM YCWINN pe3aHus. VI3MeHeHWe YCIOBHIA
pe3aHus Tpu JIe3BUMHOW 00paboTke, ¢pe3epoBaHuu (10 OTHOIICHUIO K
MOJIMPOBAHUIO) TIPUBOJUT K €Ile OOJbIIEMYy YBEIHMYEHHIO BBICOTHI HEPOBHOCTEH
(xpome anmazHoro touenwus). OnaHako ¢opma U KOJTUYECTBO MUKPOHEPOBHOCTEH,
COM3MEPUMBIX C JJIMHAMH BOJIH TAJAlONIET0 M3Iy4YeHHUs, W3MEHSICTCS
HE3HAYNUTEITHHO.

Puc. 3. Ilpodunorpammbl TOBEPXHOCTH 00pa3lioB u3 criaBa AMr6 mnpu
paznuyHbIix ropuzoHTaibHoM (I'Y) u BeptukansHoMm (BY) yBenunuenusix: 1-mpokar
(200 u 10000); 2-ruppoadbpasuBHas obpabotka (200 u 4000); 3ydpesepoBaHue
(100 u 2000); 4- touenme TBepabiM ciaBoM (400 u 10000); 5-aGpasuBHOE
nosipoBanue (200 u 10000); 6- Beirnaxuanue (200 u 10000); 7-mukpoToUueHue
anmazom (200 u 100000).

CriaxxuBaHue MOBEPXHOCTHOTO CJIOS TIpU aOpa3uBHON 0O0pabOTKE 3aBUCUT
OT BEJIMYMHBI HOPMaJIbHOW COCTABISIOUICH CUJIBI pPe3aHMsl, YTO MOATBEPKIACTCS
cXxeMaMu O00pabOTKH, NPUMEHAEMBIMH MpPH HW3YYCHUH HM3MEHEHUS KpUTEpHs
IIEPOXOBAaTOCTH  MOBEPXHOCTH, oTHomeHus R,/ R ., Kodbduiuenra

MOIJIONICHUS Y 3HAYEHWW KOHTAaKTHOM paszHoctu noreHuuanoB KPII. Bemnunna
KpUTEpHUST MIEPOXOBATOCTH Ha (PE3epPOBAHHBIX IMOBEPXHOCTAX HMEET 3HAYCHUS
okoJo 0,9.

HUccnenoBanusi TreOMETPUYECKUX XApaKTEPUCTUK IMOBEPXHOCTU  ITOCIE
obopabotku I[II1]] mokazamm, 4TO TpU MaibIX YCHUJIMSX BIABIWBAHUS WHACHTOpA
MMPOUCXOAUT CIVIQAXKUBAHUE MHUKPOHEPOBHOCTENM HMCXOJHOM MOBEPXHOCTHU 3a CUET
nedopmarii BEpIIMH BBICTYIIOB AHAJIOTUYHO OOKATHIBAHHIO; C YBEIMYECHHUEM
ycuiusi 00pa3yeTrcss pPOBHBIM MHUKpOpelbed €O clielaMd  HEBBITJIAXKEHHBIX
UCXOJIHBIX MMKPOHEPOBHOCTEM Ha yyacTkax HauOoisiee TIIyOOKMX BIIaJUH.
JanpHeliliee yBEIWYEHHE YCUIUSA IPUBOJUT K TIOJHOMY BBITJIAXKUBAHUIO
UCXOJHBIX ~ MHMKPOHEPOBHOCTEM M  OOpa3oBaHMUIO  TOJHOCTBIO  HOBOT'O



MUKpopenbeda, BbICOTa, (hopMa U PacHoIOKEHUE KOTOPOro OyAyT ONMpeAensiThCs
KPUTEPUEM ILIEPOXOBATOCTH, BEIMYHMHA KOTOPOTO INPAKTHUYECKH PaBHA EIUHULIE.
W3meHeHne CTpyKTypel 0OpaOOTaHHOM MOBEPXHOCTH, a TAaK)KE IOSIBICHHE B
IIOBEPXHOCTHOM CJIO€ CKHMAIOUIMX HANpsDKCHWM NPHUBOAUT K YMEHBUICHUIO
KOJIMYECTBA  HEOJHOPOJHOCTEM  ITOBEPXHOCTHOTO  CJOSI W YBEIMYCHMIO
OTpa)XKaTeJIbHON CIIOCOOHOCTH IIOBEPXHOCTHU 110CJIe T, IIpu
BUOPOOOKATHIBAHUH, KAaK YCTAHOBJIEHO, MOKHO IOJIyUYHUTh PA3JIUYHBIN XapakTep
MUKpopenbeda MOBEpXHOCTH JAeTalied W3 allOMHHHUEBBIX CIUIABOB, KOTOPBIN
NPAaKTUYECKH HE U3MEHAeT AU &.
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Puc. 4. Tononorus moBepXHOCTU 00OpaslioB U3 ciuiaBa AMr6 mocsie aaMasHOTO
MUKpPOTOUYEHHUS (a, B) U abpa3uBHOTO NoyMpoBaHus (0, r): (a U 6) — PJIIEKTPOHHBIE
CHUMKHU Tipu yBenudyeHuu (x1250); (B u T) — mpouaorpaMmal.

PaccmoTpum BapuaHT MexaHU3Ma 0Opa3oBaHUs MOBEPXHOCTEH ISl U3ACIIHIMA
C BBICOKOH OTpa)kaTeIbHON CIIOCOOHOCTBIO.

TexHonmornyeckoe obecreyeHne MOBEPXHOCTH Ja3epPHBIX 3€pPKajl ¢ BHICOKOM
OTpaXkaTeJIbHOW CIMOCOOHOCTBIO TpHW JUMHE BOJHBI 10,6 MKM, a Takxke
MOBEPXHOCTEN JeTajnell JieTaTeNbHbIX alMapaToB MPU JITTMHE BOJH MaJalo0IIero Ha
MOBEPXHOCTh m3iydeHus ot 0,2 1o 2,5 MKM CBsI3aHO C OOECTEYeHHEM Ha HHX
MakcuMmanbHbIX 3HaueHud KPII, T.e. cozmanus moBepxHOCTEH ¢ HEOOXOIUMBIMU
bu3NKO-XMMHUYECKUMU TMapaMmerpamu. Kak BUAHO U3 pe3yJbTaTOB MCCIIEIOBAHUMN
(puc. 1), MakcMManbHBIX 3HAYEHUN KOHTAKTHAs PA3HOCTh MOTEHIMAJIOB MOXKET



OBITH TOCTUTHYTA a0pa3uBHOW 00pabOTKOH (TOJMpOBaHUE, JOBOJKA), JIE3BUIMHOM
00paboTKOW (TOYEHHE C MPUMEHEHHEM CBEPXTBEPJIbIX MaTepUaoB, B TOM YHCIIE
MPUPOIHBIX AJIMa30B), MOBEPXHOCTHBIM IJIACTUYECKUM JAe(HOPMUPOBAHUEM.

Jnst  obecrniedeHHsi BBICOKOM  OTpa)kaTeIbHOM  CIOCOOHOCTH  (KpoMme
MEXaHUYEeCKON 00pabOTKM) MOXKHO HCIOJIb30BaTh JJIEKTPOXUMHUYECKOE HWITU
XUMHUYECKOE TMOJMPOBAHUE, KOTOPhIE B CHIIy CHEHU(PUKH TMpoliecca COo3AaroT
METaJUIMYECKHE TMOBEPXHOCTU C OJIArONMPUATHOW TOHKOW CTPYKTYpOH, KOTOpas
oOecnieunBaeT MakcuMaibHbie 3HaueHust KPII.

B nacTosiiee BpeMst 171 MOJTyYE€HUS] BBICOKOW OTpa)kaTeIbHON CIIOCOOHOCTH
Ja3€epHBIX 3€pKaJl U3 PA3NMYHBIX MAaTepUaioB (Melb, aJIOMHHHA M €ro CIUIABBI,
MOJIMOACH W JAp.) MPUMEHSIOTCS TPAAUIIMOHHBIE METOJbI OOpaOOTKU pe3aHueM:
Je3BHitHas 00paboTKa — TOYEHHE Pe3LaMU U3 MPUPOJHBIX aJMa30B U 00padoTKa
CBOOOJHBIMH a0pa3WBOM — MOJIMPOBAHHUE (JIOBOJIKA) C MPUMEHEHUEM CMOJISIHBIX
MOJUPOBAIBHUKOB M TEXHOJIOTMYECKHX  CpEll, COAEpKAlllMX  aJIMa3HbIe
MuUKpornopouku. Hamu u3zyueH Mexanusm oOpa3oBaHHsI NOBEPXHOCTU C BBICOKOM
OTpa)kaTeJIbHON CIIOCOOHOCTHIO 00pabOTKON pe3aHHeM Ha 3epKajlaX U3 MeIu U
QIIOMUHUEBBIX CIUIABOB. DBIJIO HCCIENOBAHO UW3MEHEHHE I1ApaMETPOB MU
ONTHUYECKUX XAPAKTEPUCTHK IMOBEPXHOCTEW MOCIE TOYEHUS MPHUPOJIHBIM AlIMa3oM
¥ aJIMa3HOIr0 MOJUPOBAHMS, KOTOPhIE UMEIN MaKCHUMAaJlbHbIC 3HAUCHUS] KPUTEPUS
LIEPOXOBATOCTH  NOBEpXHOCTH. [locime anma3HOro TOYEHHs 3€pKal U3
aTIOMUHUEBOTO cruiaBa AMr6 otpaxkarenbHast crnocooHocTh (A= 10,6 MkM) nmena
3HaueHus 96,6%, a mocne anmMasHoro noaupoBanusa — 92,6%. [lpu s3ToM 3HaUeHUE
kod(pdunmenta noraomeHus: coctapisuio 0,1 u 0,2 coorBeTcTBeHHO. [lOBBIIIICHUE
OTpaXXaTeJbHOW  CIIOCOOHOCTH  TMOBEPXHOCTEW, 0O0pabOTaHHBIX  TOYEHHEM
aJIMa3HbIM MHCTPYMEHTOM, CIOCOOCTBYET OJIarompusiTHOE CouYeTaHue (PU3HUKO-
XUMHUYECKUX CBOMCTB MPUPOJHOIO ajiMa3a U 00pabaThIBAEMBIX IMOBEPXHOCTEM,
CHUKEHHE WHTEHCHUBHOCTH BO3JCHCTBHS XUMHUYECKU AKTHUBHBIX BEIIECTB, YTO
IPUBOJNT K YMEHBIICHUIO PAa3JIM4YHOIO pOJa HEOJHOPOJHOCTEH B JIBOWHOM
AIIEKTPUYECKOM CJIO€ IOBEPXHOCTH U YMEHbINAET BEJIMYMHY padOThl BbIXOJA
eKTpoHOB. Ha moBepXHOCTH alOMUHHMEBOTO oOpasna BenmmumHa KPIIT
coctaBisier 1050-1100 MB, a mocne moiMpoBaHusi ¢ TPUMEHEHHEM aIMa3HBIX
MHUKPOMOPOIIKOB - 0kos10 880 — 900 MB.

[Ipu  abpasuBHOM  mONMpOBaHMM  OOpabaThiBacMasi  MOBEPXHOCTh
agcopOMpyeT  XMMHYECKHM  aKTHBHBIE  BEIIECTBA,  COJEpXKallMecs B
TEXHOJIOTUYECKUX CPeNax, M KHUCJIOPOJ BO3/yXa, YTO OKA3bIBACT BIIMSIHUE Ha
pPa3BUTHE XMMHUKO-MEXAHUYECKUX SIBJICHUH, COMPOBOKIAIOIIMX IJIACTUYECKOE
neopMUpOBaHUE  MHUKPOBBICTYIIOB  moBepxHOCTH. [lpouecc  anacopOuuum
UHTEHCU(ULIUPYETCST MpPU MEXaHUYECKOM CHSTUU IUIGHOK OKHUCIOB C
MOBEPXHOCTH, UYTO OOECIEYMBAETCS OTHOCUTENIbHBIM H3MEHEHHUEM KOHTAKTa
MOJIMPOBATILHUKA U 00padaThIBAEMOM MTOBEPXHOCTH.

[Tpu u3yueHun TOMONOTUU MMOBEPXHOCTEH 00pa3uoB u3 criaBa AMroé nocie
TOUEHHUSI aJIMAa3HBIM HHCTPYMEHTOM U a0pa3suBHOTO MOJMPOBAHUS OOHAPYKEHBI
3HauuTENbHBIE pa3nuuud (puc. 4). Ha mnoampoBaHHBIX IMOBEPXHOCTAX, KpPOME
ClIeJI0B a0pa3UBHBIX 3€PEH, UMEETCs OOJIBIIOE KOJIMYECTBO MEIKUX TOUEK «PSOM»,
KOTOpbIE OTCYTCTBYIOT Ha TOBEPXHOCTH, OOpaOoTaHHON ToueHueMm. Hammuume



"psOM", BUAMMO, SBJIAETCS PE3YyJbTATOM B3aUMOJEUCTBUS OPTaHUYECKUX
KOMIIOHCHTOB TOJIUPYIOIIUX COCTABOB, aOpa3MBHBIX 3€peH U 0oO0padaThIBaeMOM
noBepxHOCTH. Ha moBepxHOCTH, 00pabOTaHHOW TOYEHHEM MOTYT HaOIIOAaThCS
cieaspl pes3na rayounoit 0,1-0,2 MM u mupuHoi 60 MKM, CKJIOHBI TJIaJIKUE, IOYTH
OTCYTCTBYIOT HEPOBHOCTH, COM3MEpPUMBbIE C JUIMHAMH BOJH IAJaOIIEeTro
W3JTyYCHUS.

3HAYUTENBHBIE PA3JIMUYUSL COCTOSIHUSI TOBEPXHOCTEW IIOCIAE TOYCHUA U
MOJIMPOBAHUS TOATBEPKIAAIOTCA W PEHTTEHOTPA(QUUECKHUMH HCCICIOBAHUSMU.
[Tocne abpa3uBHOTO TOJUPOBAHUS TMOBEPXHOCTH NehOPMHpPOBAHA B MEHBINEH
CTCTIICHH, YeM IIOClIe ajaMa3Horo TodyeHHMs. OJHAaKO XMMHYECKas aKTHUBHOCTH
ATIOMUHUSA Ha BO3JIyXE W IMAPKUPOBAHWE TOBEPXHOCTH aOpa3sMBOM OOpa3yroT
CyOCTpYKTYpYy B BHJE KOHIJIOMEpaTa OKHUCIIOB METajljla, OCKOJIKOB aOpa3uWBHBIX
3€peH, COCIMHEHHM WIETOYHbIX MeTauioB. Ilocie amMa3sHOro TOYEHUA
MMOBEPXHOCTH JieopMHUpoBaHa B OOJIBIIICH CTEIICHH, XUMUYECKUN COCTaB €€ TakkKe
HeoJiHOpoAeH. OHaKo B BUAY OTCYTCTBHS IIap>KUPOBAHUS IOBEPXHOCTH, a TAK¥KE
MEHBIIICH CTENEHU €€ OKHCJICHHUS CyOCTpYKTypa ITOBEPXHOCTH HMEET MEHBIIIe
ne(eKToB W HApYIICHUS B JBOMHOM JJICKTPUYECKOM CJI0O€ MHHHUMAJIBHBI, paboTa
BBIX0/Ia JIEKTPOHA MUHUMAJIbHA.

m=27 m =54
+ +
Al Al
2
204 J\x l
18 4 o X i X \Cx 18|
1w63f TN S 46l ;
e \\_— - /
14 .x . z 14}

0 : : : = 0 . —r —tie
3 6 9 12 3 6 12
t(uac) {(uac)
a) 6)

Puc. 5. 3aBucUMOCTh TOKa BTOPUYHBIX HOHOB Al™(a), AlJ (0) oT BpeMeHH
O00MOapIMPOBKU MOBEPXHOCTH MOCTIE PA3IMYHBIX BUJ0B 00PaOOTKHU:
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st ompeneneHuss TETEPOreHHBIX BEIIECTB M JAPYrMX MpUMeced, He
OTHOCAIIMXCSI K OCHOBHOMY MaTtepuaiy, a 00pa3yronuxcs B nmpoiecce 00padoTku,
MOBEPXHOCTHU UCCIIEI0BATIM METOJIaMU MacC- U O3Ke-CIIeKTpocKomnuel (puc. 5).



BeiBoabl. Ha cBeTooTpakarenbHyo ciocOOHOCTh MOBEPXHOCTEN OKa3bIBAET
BIUSIHUE MHUKpopenbed, (OPMHUPYIOIIUNA MIEPOXOBATOCTh IOBEPXHOCTH CO
3HaueHueM kputepus F <1, a nis moBepxHocTe co 3HauYeHueM F , paBHBIM WIH
ONIM3KMM K €IWHHIe, HEOOXOIUMO KOHTPOJMPOBATH MapaMeTphl (HU3UKO-
XUMHUYECKOTO COCTOSIHMS, HapUMEp, OILICHKON pabOThl BHIXO/A JIEKTPOHOB, T. €.
OLICHKOM KOHTAaKTHOM pa3HOCTH MoTeHIuaioB. CriakuBaHue HEPOBHOCTEH Ha
IIOBEPXHOCTU MOKHO KOHTPOJIMPOBATh OTHOLIEHUEM R, / Ry -
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