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NpoBeneH aHann3 MeTOA0B NOBbILLIEHUS HAAEXHOCTU U A,ONro-
BEeYHOCTU nonurpadmnyeckux MalivH NOBEepPXHOCTHbIM MacTuye-
ckum gecdpopmupoBaHmem. NpepnoxeHa n paspadboTaHa Kjilaccu-

dukauma ctatTM4ecknx N yaapHbix METoA0B NOBEPXHOCTHOIO
nnacrtuyeckoro aedopmupoBaHus.

The analysis methods to improve the reliability and durability
of printing machines surface plastic deformation was pursued.
The classification of static and shock methods of surface plastic
deformation were proposed and fully developed.

MocTaHoBKka npoGnemu

MigBuLLEeHHs eeKTUBHOCTI 00-
pOoOKU OeTanen LWNsSXoM 3acTocy-
BaHHSI HOBMX EHEpPro- i pecypco-
30epiratoymx TEXHONOTIYHKX MPOo-
LeciB, a TakoX MeTodiB 0OpPOOKM,
AKi 4O03BONSIOTE NiABULLMTUA MNPO-
OYKTUBHICTb 3 OQHOYaCHUM MOAin-
LUEHHAM $IKOCTIi OTPUMaHUX BU-
pobGis [1].

OOHMM 3 OCHOBHUX NOKa3HWKIB
SAKOCTi MalUMHWN € HaANHICTb, aKa
iICTOTHO 3anexuTb Bif, ekcnya-
TauiMHMX BNacTUBOCTEN AeTanemn i
3’eHaHb.

OpHMM i3 cydacHMX HaNPsSIMKIB
NigBULLLEHHS HaOiMHOCTI Ta [O0B-
FOBIYHOCTI MalUMH € OTPUMAHHS
3a0aHuX BNACTUBOCTEN MNOBEpP-
XOHb JeTanen Ha @iHilWHKX one-
pauisix, 30kpema mMeTogamm no-
BEPXHEBOIO 3MiLIHEHHS.

TexHOMOorivyHi MOXJIMBOCTI Me-
TOAOiB MOBEPXHEBOrO MacTUYHOIo
nedopmysanHsa (MM4) y noegHaHHI
3 BMCOKOIO MPOAYKTUBHICTIO 3Mill-
HIOBaJIbHKX Orepaviii CTaBAdaTb NO-
ro B YMCJIO HAMaKTyanbHILLINX | HA-
NepcrneKTUBHILLMX CnocobiB 3Mill-
HEeHHs1 feTanen MawvH [2].

MigpBULLEHHA 3HOCOCTINKOCTI,
KOPO3iMHOI, KaBiTauiiHO-epOo3ili-
HOi CTIKOCTI Ta 3abe3neyeHHs B
MaTepianax 3ajmWKOBUX Hanpy-
XXE€Hb CTUCKYBaHHS B pPe3ynbrarti
3MiuHeHHs M4 pobounx nosep-
XOHb JeTanen y NnoegHaHHi 3 gelle-
BM3HOIO i NPOCTOTO peanidauii
0aloTb NigCTaBu 415 MOro LWMPOKO-
ro 3actocyBaHHda. OpgHak, Ha 3a-
Badi LbOMY CTOiTb HECMPOMOX-
HICTb BiIOMMX PiI3HOBMAIB CNOCO6IB
3MibHeHHsa MMM 9k ctatnyHol, Tak i
OVHaMiYHOI airi y 3abes3nedyeHHi
3HaYHOI eHeprii nedopmMyBaHHS,
30aTHOI NIABMLLNTY piBEHb DIi3NKO-
MeXaHi4YHUX XapakTepuUcTUK Ma-
Tepiany NOBEPXHEBMX LUAPIB AOe-
Tanem go piBHA BUMOr ekcniya-
Tau,ji.

3 ornaay Ha ue akTyanbHMM 3a-
NNWATLCA OO0CHIOXEHHs, crnpsa-
MOBaHi Ha BOOCKOHANIEHHS BiOO-
MUX i PO3POBNEHHSI HOBUX BUCOKO-
e(PEeKTUBHUX CNOCODIB 3MiLIHEHHS
netanen KOHTaKTylo4mMx nap no-
nirpadiyHoro obnagHaHHA, ki 6
3abe3neyyBanv BUCOKWNIA pPiBEHb iX
ekcnayaTauinHx BIaCTUBOCTEN

[3].
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AHani3 nonepegHix
AOoCiAXeHb
B ymoBax ekcnnyatauii no-
BEPXHEBU LWap pgetani nia-
LAETbCA CYTTEBOMY i3UKO-Me-
XaHIYHOMY BMJIMBY: MEXaHi4HOMY,
TEMNIOBOMY, MarHiTOenekTpuyHo-
My, XiMiYHOMY Ta iH. disnko-me-
XaHiYHi BNaCTMBOCTI NOBEPXHEBO-
ro wapy 3MiHIOITbCA MNpU BUTO-
TOBJIEHHI peTanen, a notim — B
npoueci ekcnnyarauii nig Oieto
CUNOBUX, TemnepaTtypHux Ta
iHWMX dakTopiB. B BinbLWOCTI BU-
nagkis y getanen MnoriplyoTbes
ekcnayarauirHi BnacTMBOCTI Mo-
BEPXHi, HAaNpuknaz, 3HOC, epoasig,
KaBiTauis, KOpo3isi, BTOMAOBaSIbHI
TPILMHN Ta iHLWI ENEMEHTN PYNHY-
BaHHS MOBEPXHI PO3BMBAlOTLCS
cnoyatky B MPUNOBEPXHEBOMY
wapi. Tomy BUMOrU, LLLO CTaBNSATb-
CS1 40 MOBEPXHEBOIO Wapy aetani,
OinbLu XopcTKi [4].

ICHy€E Benuka KinbkiCTb METOAIB
Ta cnocobiB PO3B’A3aHHA Mofaid-
HMX 3a4ad, WO FPYHTYIOTbCA Ha
npouecax 0OPOOKM NOBEPXOHb
MeTaneBux aetanen (B TOMy YMCHI
— iX 3MILHEHHI), A0 HUX BXOAAThb:
di3nYHI, XiMidHi, XiMiKO-TEPMIYHI,
@®Ii3VKO-XiMiYHi, TEPMIYHiI Ta iHLWiI
meToaun [5]. NpoTe BUKOPUCTaHHSA
KOXHOro i3 MeToAiB 4n crnocobis
Ma€e MeBHi OOMEXEHHS1 B yMOBax
nonirpadiyHoro  BMPOBHMLTBA,
Oinbl TOro, iX BUKOPUCTAHHA Mae
BiAOyBaTUCS i3 BpaxyBaHHAM crie-
undikn npouecis ApyKyBaHHS Ta
nicnanpykapcbkoi 06pPOOKN
nonirpadivyHoi npoaykuji. Cbo-
rogHi Oo4HUM 3 HaKObINbLL NoLunpe-
HUX y nonirpadiyHOMy MaLLNMHOOY-
nyeaHHi € metoau IMMN4Q [6-10].

Hanbinblw  po3noBCloaXeHi
MeToaun 3miuHeHHda MM Hasenn'y
cBoin poboTi Janbko K. A. Ta |. B.
30pik, Ae nokasaHo, Lo

— 30BHIWHI UMNIHOPWYHI MO-
BEpPXHi MOXHa 00pobnaTK obkaTy-
BaHHAM PONMKaMU/KySibkaMu, ar-
Ma3HMM BUINaOXyBaHHAM, Bibpa-
LinHOO 00OpPOOKOID (YNbTPa3BYKO-
BUM 3MiUHEeHHAM, BiOpauiiHUM
abpas3nBHMM MOMipyBaHHAM, BiO-
pauiiHMM ranTyBaHHAM, Bibpa-
UiMHMUM  3MiUHEHHsM), [Opobo-
CTPYMUHHOIO (NMHEBMOAPOOOCT-
PYMUHHOIO, TiapoapoboCTPyMUH-
HOW), ULEHTPOOIXKHOW  AuHa-
Mi4yHOIO 06poBOKO (0O6POBKOID
Kynbkamn, oOpOoOKOIO LiTKaMWu,
0OpPOOKOID MPYXHUM IHCTPYMEH-
TOM), YekaHKolo, 06pobKoto BUOY-
XOM;

— OTBOPU MOXHa 00podNATH
anMas3Hum BUrNaaXyBaHHSAM,
OOPHYBAHHAM, pPO3KaTyBaHHAM
(LeHTPOBIKHOK 0BPOOKOID KyJlb-
KamMmmn, poTauinHMM pPO3KaTyBaH-
HAM ponrkamin), BibpauinHo 00-
pobKoto (BiOporantyBaHHAM, BiO-
pauiiHMM 3MiLHEHHAM), Opoboc-
TPYMUHHOWO (MHEBMOOPOOOCTPY-
MUHHOIO, TiapoapoboCTPYyMUH-
HOl0), YekaHKol, 06pobKoIo Apo-
60BMMU MPUCTPOSIMU XaOTUHHOIO
TUMNY, MHEBMATUYHOIO iMMYJIbCHOIO
06p0o6OKOI0, 0OPOOKO BUOYXOM;

— Topuj i Kpai oTBOpPIB 06POD-
NAI0Tb 0OKaTyBaHHAM poOJsMKa-
MW/KynbkamMun, anMasHuM BuUrna-
[)KYBAHHSAM, OpPOBOCTPYMUHHOIO
(NHeBMOAPOBOCTPYMUHHOIO,
rinpoapoboCTPYMUHHOIK), YeKaH-
KO0, 06POOKOIO BUBYXOM;

— nJIocki NMoBepxHi 06pobnsa-
I0Tb  0oOKaTyBaHHAM  poONMKa-
MW/KynbkamMu, anMasHuM BuUMa-
I>KyBaHHSM, BiOpauiiHOO 06p06-
KOI (YNbTPa3BYKOBUM 3MiLHEH-
HAM, BiOpauiiHum abpas3nBHUM
nonipyBaHHAM, BibpauiiHuM rarn-
TyBaHHAM, BiOpaUiiHUM 3MiLHEH-
HAM), APOOOCTPYMUHHOIO (MHEB-
MOAPOBOCTPYMUHHOLO, riapoapo-
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OOCTPYMMHHOIO), YeKaHKol, 00-
POOKOIO BUOYXOM;

— dacoHHi noBepxHi 06pobns-
loTb  0OKaTyBaHHAM  poJsivka-
MW/KyNbKamu, anMasHuM Burna-
D>KyBaHHSM, BibpauiliHoo 06po6-
KOK (y/bTPa3BYKOBUM 3MiLHEH-
HAM, BibpauiiHMM abpa3nBHUM
nonipyBaHHsaM, BibpauiiHum ran-
TyBaHHSM, BiOpaLiiHUM 3MiLHEH-
HSM), OPOBOCTPYMUHHOIO (MHEB-
MOOpPOOOCTPYMUHHOIO, Fiapoapo-
OOCTPYMUMHHOIO), YeKaHKol, 00-
pobkoto Bubyxom [11].

MeTa po6oTn

MeTolo pob0oTOoI0 € NPOBEAEH-
HA aHanidy IiCHy4YMX Ha CbO-
FOOHIWHIM OEHb Cy4aCHUX Me-
ToaiB 36iNbLUEHHS pecypcy aeTa-
nen nonirpadiyHoro ob6nagHaHHs i
BUAIBNEHHS HalbinbLl epeKTUBHO-
ro 3 TOYKM 30PY TEXHOMOTiIYHUX
MOXJTMBOCTEN | ekcnnyaTauinHnx
XapakTepucTuk poboumx nosep-
XOHb AeTtanen nonirpadiyHoro
obnagHaHHA. Ha ocHoBI npoBeae-
HOro aHani3y po3pobuTu y3arasb-
Heny knacudikauiio metoais IMMA4.

Pe3ynbTraTtn npoBeaeHux

AocCNigKeHb

IcHYe pocuTb BeNMKa KinbKiCTb
PiBHMX TEXHONOrYHUX METOAIB
MigBULLIEHHS SIKOCTi MOBEPXOHb
netanen, B TOMY 4ucni i ix
3MiUHEeHHS. Ha puc. 1 y3arasnbHe-
HO knacudgikauito MeTOAIB
3MILUHEHHSI MeTasiB 3aJieXXHO Bifg,
3MILUHEHHSA YTBOPEHHS MAiBKM Ha
MOBEPXHi, 3MILHEHHA 3MIiHOO
XiMIYHOro cknagy MOBEPXHEBOro
wapy meTtany, 3MiLHEHHS 3MiHOO
€HepreTU4yHOro 3anacy noBepx-
HEBOro Lwapy, 3MIiLHEHHS 3i
3MIHOIO CTPYKTYPU MOBEPXHEBUX
LwapiB, 3MiLIHEHHS 3i 3MIHOIO LLIOP-
CTKOCTi MNOBEPXHi, 3MiLHEHHS

CTPYKTYpPY BCbOro 06’eMy meTany

[2].

3MiyHeHHs petanen  [M[,
3HaWWNO 3acTOCyBaHHA  ONib
PIBHOMAHITHUX MOBEPXOHb — K

BHYTPILWHIX, TaK i 30BHIWHIX —
UMNIHAPUYHUX, KOHYCHUX, cde-
pu4HUX, GaCOHHUX, 3ybyaTuX,
NAOCKMX. TaknmMm YNHOM 3anpono-
HoBaHO knacudikauio MM4 3a-
NIEXHO BiO, NpU3HAYEHHA MeToay
nna2].

3O0BHILWHI YMOBM MNPOTiKAHHSA
MPOLLECIB HEOQHAKOBI: Y ra30BOMY
cepenoBuLLI; y piaunHi; y nacTi; 6e3
BUKOPMCTaHHS 200 3 BUKOPUCTaH-
HAM TEna0TU NPU HOPMAJSIbHOMY,
nigMLeHomy abo BUCOKOMY TUC-
KY; Y HU3bKOMY, cepefHboMy abo
rMnbokoMy BakyyMmi; y atmocoepi
BOASIHOI, BOOOra3oBoi abo iOHHOT
napu; y KOHTPOJIbOBaHMX aTMO-
cdepax ek3orasy abo eHgorasy; y
eNeKTponpoBigHOMY abo ajenek-
TPUYHOMY CepefoBuLL; Yy cepe-
JOBMLLI 3 NOBEPXHEBO-AKTUBHUMU
abo abpasnBHMMWN BNACTUBOCTSA-
MW; Y MarHiTHOMY, efIeKTPUYHOMY,
rpaeitauinHomy abo TepMiyHOMY
noni. Bnbip noegHaHb 30BHILLIHIX
YMOB i xapaktepuadye cneymdiyHi
OCOOIMBOCTI TEXHOOMYHNX MPO-
uecis (puc. 2).

Mz moxe 6yt 3aincHeHe on-
HMM i3 BaraTboX PiISHOMAHITHUX
cnocobiB, ki YMOBHO LOiSTbCS Ha
OBi rpynu — CTaTUYHI | ANHaMIYHI
abo ypapHi. Mpyn cTatmyHMX cno-
cobax iHCTPYMEHT adie Ha obpob-
JIIOBAHY MOBEPXHID 3 MNEBHUM
MOCTINHUM 3ycunnam. [0 Hux
BiAHOCSATLCH PI3HOMAHITHI CNOCO-
OV BUMMaAXyBaHHS | HAKATyBaHHS,
a TaKOX AOPHYBAHHS.

Mpw aMHamivHMx cnocobax 3y-
cunng nedopMyBaHHS 3MiHIOIOTb-
CS Bi HYNS 4M SKOrOCb IHLUOMO
MEBHOr0 3HAYEHHS A0 MaKCUMY-
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KNACUDIKALIA METOAIB 3MILHEHHA METANIB

3MiLHEHHS1 YTBOPEHHSIM MNiBKM Ha NOBEPXHi

ocaKeHHs!
XiMiYHOIO peakLieto

eﬂeKTpOJ'IiTVIHHe
OCaPKeHHA

HanuneHHs
3HOCOCTINKUX
3'eHaHb

oca[KeHHs1 TBEpANX
ocapkis 3 napis

3MiLHEHHS 3MIHOK XiMiYHOrO cknagy
NMOBEPXHEBOIO LIapy MeTany

andysinHe
HanuneHHs

3MiLHEHHS 3MIHOK eHEepreTM4YHoro
3anacy noBepxHEeBOro Lwapy

obpobka B
MarHiTHOMy noni

3MiLHEHHSI 3i 3MIHOK CTPYKTYpU NMOBEPXHEBUX LLAPIB

hianko-TepmiuHa enekTpodisnyHa . HansasneHHs
6006Ka 06poBKa MexaHiyHa obpobka neroBaHum
obp! p meTanom
3MiLHEHHSI 3i 3MIHOIO LLIOPCTKOCTi NOBEPXHI
| ]
enekTpoximiuHe . nnactnyHe
) MexaHiyHa obpobka
nonipyBaHHs nedopmyBaHHS

3MiLHEHHS CTPYKTYpW BCbOTO 06'eMy MeTany

TepMiyHa o6pobka
NP1 NO3UTUBHUX
Temneparypax

KpioreHHa obpobka

Puc. 1. Knacundikauia metogis 3aMmiuHEHHSA aetanen nonirpadiyHoro
obnagHaHHs

My. Mpu UbOMY KOHTaKT MiX Ae-
Tano i gedopmyBasibHUM ere-
MEHTOM MOXe OyTU MOCTINHUM 4K
nepiognyHnM.

o avHaMivYHMX BiOHOCSATbLCA
PiBHOMaHITHIi CnNOCcoOU 4YekaHkKMu,
06pobkM apobom, BiIbGpaLiHOI
06pobkn Towo [12].

Koxen 3 metoais MM 3Haxo-
OUTb CBOE BUKOPUCTAHHS B YMOBax
BMPOOHMLTBA, ane BCi BOHM MaloTb
SK nepesaru, TaK i psg Hegonikis.
Inga ob6rpyHTyBaHHS AOUiNbHOCTI
BUKOPUCTAHHA MNEBHOro MeToay
3MiUHEHHST o 06po0Kkn geTtanemn
TOI YK iHLWOT HOPMKM, TUMOPO3MIPY,
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mMarepiasny npoBegemMo aHania Me-
Toais MMM Ta ix NOpiBHANLHY Xa-
pPaKTEPUCTUKY.

HaBegpemo Ha puc. 3 kna-
cudikauito cTaTUdHUX MeToniB
M4 i po3rnsiHeEMO KOXHUIA 3 LUX
METOLIB.

3MiLHIOI04YEe po3KaTyBaHHS 3a-
CTOCOBYETLCS AN 06p0oOKM Mno-
BEPXOHb TiNl 00epTaHHA TMMy BTY-
JIOK, BaniB i nnacki noBepxHi. Llen
MeTOo[, NoAara€ y 3MUHaHHI BUC-
TYNiB MIKPOHEpPIBHOCTEN i 3ano-
BHEHHS BNaaMH 3a PaxyHOK TUCKY i
nepemileHb oaHiei abo Kinbkox
KYJIbOK 4/ PONUKIB N0 06p0o6io-
BasbHili noBepxHi [12].

lNMepeBaramu meTony € Te, WO
He NOoTpPIOHI AoJaTKOBI BMUTpATU
eHeprii (TennoBoi, enekTpuyHoI
TOoLO); 0OpobKa 3AINCHIOETLCS Ha
3BMYANHOMY MexaHiYHOMy obnag-
HaHHI | MoXxe ByTM PiHiLLHOIO Mnicns
MexaHi4HOi 00pOoOKM (TOYiHHSA,
dpe3epyBaHHa | Tak ganblue)
OCKinbkn 3abe3neyvye [0CTaTHbO
BUCOKY SIKICTb MOBEPXHi — HAa PiBHi
LwidpyBaHHS | HABITb NOJIPYBAHHS.

Heponikamn UbOoro metogy €
pPO3KaTyBaHHS NKLLIE B HE3HAYHIN
Mipi, BUMNPaBASOTbCA MNOXUOKM
nonepeaHbLoi 06pobku. Tomy no-
nepeaHs obpodka 3aroToBOK Mo-
BUHHA OYTM TOYHOIO 3 ypaxyBaH-
HAM 3MMWHAHHS MiIKDOHEPIBHOCTEN
i 3MiHM OCTaTO4YHOro PO3MIpy Ae-

Tani. HagMipHO BENUKUIN TUCK Tak
CaMmo, §K i BEJINKE YNCIO NMPOXoaiB
IHCTPYMEHTY, PYMHYE MOBEPXHIO i
MOX€e NPU3BECTM A0 BiALLapyBaH-
HS 11 OKpeMUX LiNsTHOK.

3MilUHiolo4e obkaTyBaHHSA 3a-
CTOCOBYIOTb aons 06po6KN
30BHILLHIX UWAIHOPWUYHMX NOBEpP-
XOHb, TOPLB i KpaiB OTBOPIB, nia-
CKUMX i GACOHHUX MOBEPXOHb [12].

3a gonomMoroto MeToay obkary-
BaHHA pPOJIMKOM MiABULLLYETbLCS
BTOMHA MILHICTb i OOBrOBIYHICTb.
MOXNMBICTb OTPUMAHHS MOBEPXHI
3 HU3bKOK LLIOPCTKICTIO. 3anuiu-
KOBi HanpyXeHHs1 MNOLUNPIOTHCH
Ha BenuKky mubuHy. Mexa BUTpU-
BasIOCTi B KOPOSiMHOMY cepepno-
BULLL MigBULLYETLCS BinbLU HiX B 4
pasu.

Mpwn 3acTtocyBaHHi meToOy 06-
KaTyBaHHS KYJIbKOIO 3AiNCHIO-
€TbCS CAMOBCTaHOBJIEHHS Ky i Mif,
yac 06pobku, Lo 3abe3nedye oT-
PUMAHHSA MEHLI LWWOPCTKOI Mno-
BEPXHI NMPU HEBESIMKOMY TUCKY
Kyni. 9k nepeBarm TakoX MOXHa
BUAOINUTY NPOCTOTY KOHCTPYKLT i
YHIBEPCANbHICTb obKaTHMKa,
BTOMHa MIUHICTb MOXe 0OyTu
nigsnweHa Ha 30-60 %, a mmbu-
Ha Hakneny He NepeBuLlye 5 MM
Ha M’SKMX MaTepianax.

Heponikom uboro metony € Te,
o abconoTHA BENNYMHA 3aSMLL-
KOBMX HamnpyXeHb HeBenuka; o0-

Knacudikauis cratnynux metoais MNA

Bibpauiitte
06Ko4yBaHHS
™

3MiLHIOYe
pO3KouyBaHHs

3MiLHIOKYE
06ko4yBaHHs

&= [ [EE-

BibpaLjiHe
HaKaTyBaHHs

BUMMaAKyBaHHS JIOPHYBaHHS

Sl

Puc. 3. Knacuoikauia ctatnyHmx metoais MM,
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pobka 34INCHIOETLCA MPU Manux
nopavax (0,06-0,47 mm/06), Wwo
36ibWNTL Yac 0BpoOKK; SAKICTb
00p0oOKN 3aNeXnTb Big, BIACTUBO-
cTelt obpobnoBaHOro marepiany,
CTaHy BUXIAHOI MOBEPXHi i pe-
XUMIB 0OKaTyBaHHS.

BibpaLiiHe obkaTyBaHHS 3a-
CTOCOBYETbCA  Ons  0Opobku
30BHILLHIX UUNIHOPUYHUX MOBEp-
XOHb, OTBOPIB, MJackmx i ¢GacoH-
HUX MNOBEPXOHb. Llen meTton nons-
rac B nedopMyBaHHi  npwu
BiOHOCHIN BiBpauii iHCTpymeHTa
4y poboumx Tin i maTepiany, LWO
nedopmyetbea [12].

[MepeBaroto Lporo MetToay € Te,
O MOBEepxHeBui wwap obpobne-
HUX geTanen nobpe yTpumye 3ma-
LyBaNbHNIA MaTepian, 3a paxyHokK
BE/IMKOI  KiIbKOCTI  NpaBUiibHO
OpieHTOBaHWX NyHOK. [Mpu 3acTo-
CYyBaHHi BibpaLiiiHoro obkaTyBaH-
HA geTtani nonirpagiyHoro obnaa-
HaHHSA MaloTb NiABULLEHY 3HO-
COCTIVKICTb i OMIPHICTb CXOMJo-
BaHH0. Cnocid edpekTMBHUIA Yy pasi
0OPOOKKM HEXXOPCTKUX AeTanen.

Heponikom ubOro metony €
nigBuLLLEHa po3Tparta eHeprii Ha
nedopmalLiio, 4acTKOBE 3HEMIL-
HEeHHA  MaTepiany poboyoro
iHCTPYMEHTA, NoripLeHHs poboTun
TEXHOJIOTIYHOrO obnagHaHHS
BHaCNigoK BibpalLlii.

BibpauiriHe HakaTyBaHHS 3a-
CTOCOBYETbLCS /11 0OPOOKM 30B-
HILLHIX UWAIHOPUYHUX MOBEPXOHb,
nnackux i GacoOHHUX MOBEPXOHb.
Llei meTon, 6a3yeTbCsA HA TOHKOMY
nnacTm4HoMy aedopmMyBaHHiI Mo-
BEPXHEBUX LLApIiB MeTany i ckiaa-
HOMY BIZAHOCHOMY MEPEMILLEHHI
obpobnoBanbHOI aetani i aedop-
MYIOYOro iHCTpymeHTa [13].

[MepeBaramm uboro MeToay €:

— He3aNexHe peryaloBaHHS
KPOKY i BUCOTU HEPIBHOCTEN, LLO

HEMOXJIMBO  3AINCHUTU  NpwU
pi3LeBii i abpa3nBHiI 06poOLL;

— He3anexHe perynioBaHHS
HanNpsIMKy kaHaBOK abo BUCTYMiB
MOBHICTIO HOBOIO Mikpopenbedy;

— YTBOPEHHSA MiKpOpenbediB 3
pafiycamy 3a0KpyrfiieHb BUCTYNIB
i 3arnubneHb, Ha OOMH-ABA MO-
pPAOKN BinblIMMK, HiX Npu Bioo-
MKX criocobax obpobkm, 3 Manu-
MU KyTaMn Haxmay — MOXUIANMMN
HEPIBHOCTAMU, 3 Masiol OOBXM-
HOIO NiHIM Npo@inio;

— KiNbKiCTb BUCTYNIB i 3arnnb-
JIeHb HEPIBHOCTEN HaA OOMHULLIO
MAOLWi MOXHa pPOo3paxoByBaTU i
BUTPUMYBATU 3 BENINKOID TOY-
HiCTIO.

Heponikom uUbOro metony €
HMU3bKa MPOAYKTUBHICTb NMpu 00-
poOLi 3 AMCKPETHOIO NOMEPEYHOIO
nogadeto nedopmyroHoro ene-
MEHTa MO LWMPUHI 3aroToBkn (3a
OOWH MOABIMHMIA  Xio, 00p0b6-
JNIOETbCA By3bKa AiNsiHKa Maackoi
noBepxHi). TPyaHOLLj, SKi BUHMKA-
I0Tb B npoueci obpobku, Lo
rnoB’sai3aHi 3 HeoOXxigHicTio 30iry
CUHYCOIgaNnbHNX HEPIBHOCTEN, LLIO
YTBOPIOOTLCA AedopMyBasibHUM
IHCTPYMEHTOM MPU KOXHOMY XOAj
CTONy BepcTaTa.

Burnag)kyBaHHS1 3aCTOCOBYETb-
¢ aNnst 06p06KM 30BHILLHIX LUMiIHO-
PUYHMX MNOBEPXOHb, OTBOPIB,
TOpUiB i KpaiB OTBOPIB, Miackux i
dacoHHMX NOBEPXOHb. Llein meTopn
nongrae B nnactuiyHOMy aedop-
MYyBaHHi 00p0o61t0BaNIbHOI MOBEPX-
Hi KOB3AHHSM MO Hill iIHCTPYMEH-
TOM-BUrMagxyBadem [13].

3a JonoMOrol 3MiLHEHHS Mo-
BEPXHEBOro Lapy MeTasy iCHyl0Tb
psz nepeear, a came:

— 306inblIyeETbCA TBEPAICTb,
MexXa MpPYXHOCTI | TEKYHOCTi;

— 3HOCOCTINKICTb BUrNamXXeHoi
noBepxHi 36inbLUyeETLCA B 2—-3 pa-
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31 MOPIBHAHO 3i WNipOBaHOO NO-
BepxHelo i Ha 20-40 % nopiBHAHO
3 MONPOBaHOIO;

— 3HOCOCTINKICTb i KOHTaKTHa
BUTPUBAJICTb BUMALXEHOI XPO-
MOBaHOi noBepxHi Ha 35-50 % Bu-
L1a 3a nosipoBaHy;

— 3HWXEHHA LWOPCTKOCTI MO-
BepxHi Ra 0,012-0,1 mMKm,
BiZICYTHICTb NepeHocy Ha 0bpob-
JOBaHy MOBEPXHIO CTOPOHHIX 4ac-
TUHOK;

— MOXJIMBICTb 0OPOOKM TOH-

KOCTIHHUX ageTanen i petanemn
CKagHoi KoHdIrypauii;
— NpocToTa  KOHCTPYKLUIi

iHCTPYMEHTIB BUMMaaKyBaYiB;

— CTBOPEHHS BUCOKUX KOH-
TaKTHUX TUCKIB MPU HEBENUKUX
HOpPManbHUX CUNax.

Heponikom metoay BUrNagxy-
BaHHS € Te, Lo B NPOLEci 00poOKN
Ha NoBepxHi aetani MOXyTb YyTBO-
ptoBaTnUCsa HanAuBW, HasIBHICTb
SKNX 3HUXYE ekcnyaTaujiiHi Bna-
CTUBOCTI MOBEPXHEBOrO LUApY.
3MEHLUYETLCS MNIACTUYHICTL Me-
Tany. Hn3bka NnpoayKTMBHICTb i HE-
BMCOKA CTIiMKICTb IHCTPYMEHTY. He-
00XigHi noaaTkoBi onepalttii no no-
nepenHii o6pobLLi NOBEPXHI.

JlOopHYBaHHSA BMCOKOMPOAOYK-
TUBHUIM MPOLEC, WO MNOEOHYE B
cobi  MOXJIMBOCTI  4YMCTOBOI,
3MILHIOKYOI, Kanibpytoyoi Ta gpop-
MOTBOPHOiI 00pO6KM. 3acToco-
BYETbCS O/ 0OPOOKM MOBEPXOHb
TUNYy BTYNOK i TPYyO, BUKOPUCTOBY-
I0Tb MEPEBAXHO A 3MiLHEHHS
BHYTPILUHIX LUMNIHOPUYHNX NOBEP-
XoHb giameTtpomM 10-300 mm. Llew
MeToq, nonsrae B MPOTAryBaHHS
KyNbKW 41 OOPHa 4epe3 OTBIp,
niaMeTp €KOro TpOXu MeHLle
niameTtpa iHcTpyMeHTa [13].

3acTocyBaHHA LBOro MeToay
[a€e psa nepesar, a came:

— MiaBULLYE TOYHICTb OTBOPIB;

— 3abes3rneyye BUCOKY SKICTb
MOBEPXHI NiABULLYETLCS MILHICTb
nocanok;

— 36iNbLUYETLCS AOBrOBIYHICTb
netanen, wo MakTb KOHUEHTpa-
TOPW HampyXeHb y BUMS4i none-
PEYHMX OTBOPIB;

— noninwyTbea i3nKo-me-
XaHiyHi BnacTmBoCTi i 06pobio-
BaHiCTb Marepiasny;

— LWOPCTKICTb 06p06AeHOI No-
BeEpxHi cknapae Ra 0,02-
0,13 MKmMm;

— MnbuHa 3MiLHEHOro Lwapy
pocsirae 1-3 MKM.

Hasegemo Ha puc. 4 «kna-
cudikauito yoapHux metoais M4 i
PO3MSAHEMO KOXHWUIA 3 LUMX Me-
ToAiB.

YnbTpa3BykoBa 06pobka 3a-
CTOCOBYETbCHA AN Takux Ma-
Tepianie, gk arat, anebacTp, an-
Masz, Trinc, repMaHin, rpaHir,
rpadit, kapbig 6opy, KBapu, Ke-
pamika, KOpyHA, KpeMmHin, map-
Myp, HedpuT, nepnamyTtp, PyOiH,
candip, ckNo, TBepai crnnasu, Tep-
MoOKopyHa, dapdop, dpasHe, de-
pUTK, KpULITasb, auimMa Towo. Lien
MeTOoq, Mofasrae B TOMY, LLO YSbT-
pPa3ByKOBUI IHCTPYMEHT Mig A€o
CTaTWUYHOI | ANHAMIYHOI CcuA, SKi
CTBOPIOE KOSIMBHA cucTema (ynbT-
pa3ByKOBU reHepaTop, MarHito-
CTPUKLIHNIM NepeTBOPIoBaY i KOH-
LeHTpaTop) nnacTtu4yHo aedop-
MYE MPUNOBEPXHEBUI LLap AeTa-
nen, nonepegHbo 00OpPOOGNEHUN
pi3aHHaM, 3AiMCHIOYM ogHOo4Yac-
He 3MiUHEeHHs Ta 3rnaaXyBaHHS
HEepIiBHOCTEN NOBEPXHI [2].

3a [0onomMorol ynbTPasByKoO-
BOro 00OpoONeHHsa pocsaralTb
MigBMLLEHHA MIKPOTBEPOOCTI A0
180 %, rmMnbuHK 3MmiLHEeHoro La-
py Ao 1,5 MM Ta NigBuLLEHHS 3HO-
cocririkocTi B 1,5-1,8 pasn. 3Hu-
XXYETbCS CMNa pPidaHHS, Tak 9K yIb-
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Knacudikauis cratuunux metogis NN

I I

I |

yneTpa3BykoBa ynapHe
obpobka PO3KOUYBaHHS

nHesmMaTM4yHa

ApoBocTpymeHeBa 06pobka
MexaHiyHa

BibpaLiitHa obpobka
yAapHa o6pobka

MexaHiuHo
LWiTKOK

LeHTpOBixKHa
obpobka

3MilHIoYa
YeKaHka

Puc. 4. Knacudikauis yoapHux metogis MM,

Tpa3BykoBa 00pobka 3MiNCHI0-
€TbCA 3@ HEeBeNMKMMMW HaBaHTa-
XKEHHAMW Ha 3aroTOoBKY, LLO A0-
3B0JISE 3a6€3MeyYnTN BUCOKOMPO-
OYKTUBHICTb mnpouecy npu o006-
pobui TBEpANX MaTepianis, SKi YM-
HATbL onip 06pobui 3BUYANHMMUK
cnocobamu. 3abe3nevyeTbcs BU-
coKa TO4HiICTb 06pobneHoi aeTani,
3BOANTBLCA 00 MiHIMyMy WMO-
BipHICTb BigKoniB kpaie, TOOTO
3’aBASETbCS MOXIMBICTb KOMitO-
BaHHS CknagHoi GopMU iHCTPY-
MeHTY Ta pacoHHOT 0OPOOKM.

Heponikom € Te, WO Tilbkn
KpUXKi Matepianu MoxHa o6po0-
NoBaTU UMM METOAOM.

YpnapHe po3kaTyBaHHS 3acTo-
COBYETbCS AN 0O0poOKM MnoBep-
XOHb TUMY BTYJIOK i TPyO. Llen me-
TOA, nongdrae B yoapHin B3aemMogii
mMaTtepiany, ki nedopMyeETbCS 3
iHCTPYMEHTOM, pobo4mMmM Tinamm
4y cepepoBuLem [12].

LpobocTpymnHHa o0b6pobka
3aCTOCOBYETLCS AJ11 00pP0oOKM Mo-
BEPXOHb Pi3HOI KOHOIrypaduii, a
TakoX Ans nNigBULLEHHS [O0B-
rOBIYHOCTI Takux getanen, sk pe-
COPHiI NNCTU, NPYXUHM, NonaTtku
TypOiH, WTOKKM i WuTamnu. Llen me-
TOA4, MONFrae B MeXaHiYHOMY
NPUHUMNI  PO3KUAAHHA Apoby

WBMOKOOOEPTOBMM MOTOKOM 3
BEPTUKANIbBHUM PO3MILLLEHHAM OCi
roro obeptaHHs [13].
lMepeBaramn UBOro METOOY €
BMCOKaA MPOAYKTUBHICTb; YHiBEP-
CaNbHICTb, MOX/IMBICTb 3AINCHEH-
HS1 SIK 3arasibHOro, Tak i MiCLLeBOro
3MiuHeHHa. Tlpu  06pobui B
crneujanbHMX Kamepax 3MilHEHHS
BENIMKMX MAOW, AeTani MOXINBO
HEBENMKOW  KiNbKicTio  Opodby
(1-2 kr) 6e3 ii 3amiHn. CepenHe
apudMeTmnyHeE BIAXUNEHHS LLIOPCT-
kocTi noBepxHi Ra 0,16-0,63 MkM.
Heponikom € Harpis aepopmo-
BAHOI MOBEPXHi 4epe3 ygapwu
TBEPOUX APOOUHOK, SKi NeTaTb 3
BEJINKOIO LUBUAKICTIO, HEBMCOKA
LWiNbHICTb | PIBHOMIPHICTb MOTOKY
npoby, Wo BigobpaxaeTbcs Ha
OAHOPIOAHOCTI W CYUiSIbHOCTI
3MiUHEeHHS. TloripweHHa ymoB
npawi — Nun, YaCTUHKU OKauHN,
MicoK, LWYyM; NOFipLIEHHS LWOPCT-
KOCTI noBepxHi. Llei meTton Buma-
rae 3acTtoCyBaHHS crneujanisoBa-
HOro ycTaTkyBaHHa. Hesenuka
rMmMonHa 3MiLHEeHHS.
LleHTpobixxHa obpobka 3acTo-
COBYETbCA AN 0O0pobkM noBep-
XOHb Pi3HOI KoH®Irypauii. na oc-
TaTtoyHOi 0OpPOOKM  MOBEPXHi
KOMiHYaCTMX BaniB, NOPLUHEBUX
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Kineupb, BKNaguLiB NigwWnnHUKIB Ta
iHWKX geTtanen. Ller metopn nong-
rae B TOMy, LLO Ha 0OpoboBaHy
MOBEPXHID HAHOCATb MOCNILO0BHI
yoapu poboynmMu  enemMeHTammu
(kynsmmn abo ponukamu), BiflbHO
CUasuMMK B pagiasibHUX OTBOpax
avcka, o obeprtaeTbes [13].

lMepeBaroio uUbLOro Metody €
Te, WO TBEPAICTb MOBEPXHEBOrO
wapy nigsuyeTscs Ha 20-50 %,
rmnbuHa 3MiLHEHOro LWapy ckna-
nae 0,5-3,0 mm, a wopcTkicTb Ra
0,53 MKM.

Heponikom uporo metoay € Te,
WO HeobOxigHa nojanblwia Mme-
XaHiYHa 00pobka Ha AonycTUMy
rnMnéunny oo 0,5 mm.

3MilHIOI04a YekaHKa 3aCToCOo-
BYETbCS AN 06POOKM MOBEPXOHb
pi3HOiI KOHOIrypauii. Llen meton
nonsira€ B  YNopsiAKOBaHOMY
yOapHOMY BMJIMBI Ha MOBEPXHIO
crneuianbHUMK  GorikamMun  Me-
XaHI30BAHOr0 IHCTpymMeHTa —
MHEBMATUYHOIO, €ENIEeKTPUYHOIrO
abo mexaHivyHoro [14].

MepeBaroto uboro MeToay € Te,
Lo rnicns obpobkn TBEPAiCTb Mo-
BepxHi 36inbLuyeTbesa Ha 30-50 %,
rmnbuHa 3miuHeHHs cknapae oo 30
MM. YekaHka edekTnBHa ons 00-
pobOku meTanen MalluH, Takux K
3ybyacTi Koneca, WAMLUEBI Bann 3
pi3HnXx maTtepianis. Lobpe 3MiLHIo-
IOTbCSl YEKAHKOIO 3BaPHi LLBW.

BibpauiiHa ypapHa ob6pobka
3aCTOCOBYETLCA AJ19 06P0OKN NO-
BEPXOHb Pi3HOT KOHOIrypadii. Llein
MeToA4, nonsrae B BiOpauinHOMy
yOApHOMY MOBEpPXHEBOMY Mac-
TUYHOMY [edOpPMYBaHHI 3akpin-
JNIEHMX 3aroTOBOK B 3aMKHYTOMY
npocTopi [15].

3acToCcyBaHHA LBOro MeToay
NPU3BOANTb A0 NiABULLIEHHSA 3HO-
COCTIMKOCTi, Onopy BTOMi Ha
15-70 %, posrosi4yHOCTi B 3—-10

pasiB Big yMOB poboTn aetanen,
pexumis i TEXHONOrYHOro
3MiUHEHHS MaTepiany, BUXigHOro
CTaHy T[OBEPXHi, NonepenHLoi
TEPMOOBPOOKN, KOHTAKTHOI >Op-
CTKOCTI, KOPOSiNHOI CTINKOCTI Ta
iHLMX BNaCTUBOCTEN.

Hepnonikom € OOHOCTOPOHHIN
ONHaMIYHWI BMIMB HA 3arOoTOBKY i
eneMeHTn BepcTarta, Wo obme-
XYE MOXJIMBICTb MOr0 3acToCy-
BaHHA Ansg o6pobku Mano- i
HEPIBHOXOPCTKUX AeTanen, o
NPU3BOANTL A0 3HUXEHHS XOPCT-
KOCTi BEpPCTaTiB, MOSBM LLYMY.

O6pobka MexaHiYHOM LLiTKOI
3aCTOCOBYETLCH A1t 06p0obKM Mo-
BEPXOHb Pi3HOI KoHIrypauii. Lien
METOZA, NoNsiIrae B NOBEPXHEBO MNna-
CTUYHOMY AedopmMyBaHHI NOBEPX-
Hi yoapamu KiHLiB BOPCY MeXaHid-
HOI LWiTKK, 9ka obepTaeTbes [15].

Heponikom € Te, WO npu cusb-
HOMY HaTWUCKy Ha MNOBEPXHi MO-
XYTb YTBOPUTUCS CMYIU i LUTPUXN
BiO, yOoapis ApOTYy.

MpoaHanisyBaBLn MeToaun
MnNg moxHa 3pobuTn BMCHOBOK,
o uen meton mae 6arato nepe-
Bar. 1o OCHOBHMX MOXHa BigHEC-
TN 3MEHLLEHHS LUOPCTKOCTi, MOX-
JINBICTb OTPUMAHHS 3a4aHuX na-
paMeTpiB BEUNYUHU | TNNOUHU
3MiLLHEHHSI MOBEPXHEBOrO LIApPY,
MOXJIMBICTb PEryJloBaHHS napa-
MeTpaMn Mikpopenbedy o6pob-
JIIOBAHMX MOBEPXOHb (Hanpuknag,
3 METOI0 KpaLLoro MacsioyTpumy-
BaHHA, MEHLLIOr0 3HOLYBAHHS,
KOpo3ii Towo). o HeponikiB me-
Toais MMJA cnig BigHECTN HEMOX-
JIMBICTb BIOHOBJIIOBAHHA 3HOLIE-
HUX MOBEPXOHb OeTanen, HM3bka
MPOAYKTUBHICTb | LUBMOKE 3HOLLY-
BaHHA obnagHaHHsa gna MM4 (po-
604i YacTuHM nicko-, OpobocT-
pynHMX anapatiB, POAUKW, ai-
Ma3Hi HakoHe4Huku) [11, 16-29].
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Camnm CKnagHUM y BUPILLEHHI
npodnemMm HOPMYyBaHHSA SAKOCTI
NOBEPXHi € HeperynsapHuii, abo
HaBiTb XaOTUYHWUA  XapaKTep
MiKpopenbedy NOBEPXHI, AKNIN YT-
BOPIOETLCS Y BiNbLLIOCTI BMNaaKax
NPy BUKOPWUCTAHHI TEXHOJIOMYHNX
NPOLLECIB iCHYO4YMX cnocobiB 06-
pobkn. TakuiAi HeopHOpPigHUN
Mikpopenbed ycknagHioe B 6ara-
TbOX BUMNagKax KepyBaHHs reome-
TPUYHUMWN  XapaKTEPUCTUKAMN
SIKOCTI  MOBEPXHi HA OCHOBI
aHaniTUYHUX PO3pPaxyHKiB TaKux
BENMYMH, K dakTMYHA NOBEPXHS
KOHTaKTy CMoNy4YeHux peTtanen.
YCKNagHETLCA | TEXHONOTIYHE
3abe3neyeHHs NoTPIOHOI LoPCT-
KOCTI, TaK 9K HEOAHOpiIAHa nnaac-
Tu4Ha gedopmaLis SBHO NOPYLUYE
OCHOBHI reOMETPUYHI 3aNIEXHOCTI
Mi>XXK pO3MipamMuy MiKPOHEpPIBHOC-
Ten i TexHonoriyHumm dakrtopa-
Mn. HeoaHOpIAHICTE  MiKpPO-
penbedy TakoX YCKnagHEe Mnpo-
LLEC KOHTPOJIIO FrEOMETPUYHUX Xa-
PaKTEPUCTMK AKOCTiI MOBEPXHI. Ta-
KUM 4YMHOM aKTyasbHUM € npo-
[OBXEHHS AOCNIAKEHHS NMPOLECIB
@iHilWHOI 06pobkun, aki 3abeane-
YYIOTb YTBOPEHHS MOBEPXHI 3 pe-
ryNsipHUM MiKpopenbedoMm.

OpHielo i3 3apay  noni-
rpadiyHOro MawurHoOyayBaHHS €
MigBMLLEHHS KOHTAKTHOI >KOPCT-
KOCTi. TeopeTuyHi A0ChigXeHHS
MoKasyloTb, LLIO KOHTaKTHa XOopC-
TKICTb UMAIHOPWUYHMX 3’ €QHaHb 3a-
NEeXUTb Big, HOMIHaNbLHOIO AiamMeT-
py Ta 3a3opy, gki opmMyloTb
HOMIHabHY MJIOLLY KOHTAKTY.

KoHTakT petanen BUHUKAE MO
daKTUYHIA nnoui, obyMOBeHil
HasIBHICTIO HA MOBEPXHAX AeTanemn
LWOPCTKOCTI. KOHTakTHa nnowa
3aN1eXnTb BiO, AINCHOI MiKporeo-
MEeTPIT N XBUASICTOCTI KOHTaKTYIO-
4YKMX MOBEPXOHb, PO3TaLlyBaHb MO-

BEPXOHb i Bi, HaBaHTaXeHb, LWO
LiI0Tb Y KOHTaKTi. [nga KoXHOI na-
pwv iCHY€E LINKOM BU3Ha4YeHa onTu-
ManbHa dakTU4Ha NIoLLa KOHTaK-
TYBaHHS, WO € CYKYMHICTIO NasMm
KOHTaKTy, pO3TalloBaHMX Ha
HOMiHanbHIM niowi. Taka cucrte-
Ma nisM 3a4aeTbCH BiANOBIOHU-
MW MEeToA4aMM TFeOMETPUYHOro
pO3paxyHKy i pO3paxyHKy Ha
MiUHiCTb, WO 3abe3rneyyeTbcs
TEXHOJIOMIYHUM LUMIAXOM Ha one-
pauisix MexaHi4Hoi 06pobKU.

EdekTnBHUM cnocobom nifg-
BULLEHHA SIKOCTi MOBEPXHEBOro
wapy, a TakoX NigBULLLEHHS MIOLLL
KOHTakTy o 100 % € wmeTon
BiOpaALMHOro HakaTyBaHHS, KM
[a€E MOXJ/MBICTb NiOBULLNTM OA-
HOPIOHICTb Mikpopenbedy nMo-
BEPXHEID AeTanen i kepyBaHHS
MiKpopenbedoM (perynoBaHHS
po3mipiB, popmMu i BBaeMopo3Ta-
LYyBaAHHA MIKPOHEPIBHOCTEN), WO
B CBOIO Yepry rnokpaLlye HanBax-
NuBIWI eKkcnayaTauinHi Bnactu-
BOCTIi OeTanen MalluvH.

BucHoBkM

MpoBegeHnn ornan i aHanis
BiIOMUX METOAIB 3MiLHIOBaNIbHOI
006pobkKn pgeTtanen nonirpadiyHnx
MallVH 3acBigyye, WO OAHMM i3
HanakTyanbHIWKUM | Hanedek-
TUBHILLMM METOAO0M 3MiLUHEHHS €
meton MM, a came BibpauinHe
HakaTyBaHHS. Llen meTon, 3meH-
LIYE LWOPCTKICTb, J0O3BOJISIE OTPU-
MyBaTu NOTPIOHI mapameTpu
Mikpopenbedy, MUONHY 3MiLHEH-
HSl MOBEPXHEBOrO Llapy, MiKpOT-
BepAiCTb NOBEPXHi. A TakoX 3aB-
OSIKN 3aCTOCYBaHHIO BiOpaLUiiHOro
HakaTyBaHHA 3abe3neyvyylTbCs
HeoOxigHi MmapameTpu  MiKpo-
penbedy Ta SKOCTI MOBEPXHEBUX
wapis, WO CNpUse NOKPaLLEHHIO
®i3NKO-MexaHiYHMX | ekcnnya-

79



80

MAWWHUN | ABTOMATU3OBAHI KOMMNJIEKCH

TaUiMHMX BNAaCTUBOCTEN, a TaKOX
reoMeTpUYHNX NnapamMmeTpiB pobo-
YMX MOBEPXOHb APYKAPCbKOro
uMniHapa Ta 0O TSAXKMN.
Po3pobneHo y3aranbHeHy kna-
cudikauito MeToniB 3MiLHEHHS
MeTanly 3aseXHo Big 3MiLHEHHS
YTBOPEHHSA MNIBKM HA MOBEPXHI,
3MiUHEHHSA 3MIHOK  XiMIYHOro
cknlaZy NOBEPXHEBOro LIapy me-
Tany, 3MiLHEeHHs 3MIHOIO eHepre-

TUYHOrO 3aracy MnOBEPXHEBOro
wapy, 3MiUHEHHA 3i 3MiHOI
CTPYKTYpPU NOBEPXHEBUX LUAPIB,
3MiLUHEHHS 3i 3MIHOIO LLOPCTKOCTI
MOBEPXHi, 3MILHEHHSA CTPYKTypu
BCbOro 06’emy metany.

Po3pobneHo knacugikauio me-
Tomis MMM 3anexHo Big npu3Ha-
YEeHHA MeTody, a TakoX 3anporno-
HOBaHO Knacugikauilo CTaTUCTNY-
HUX i yoapHux metogais M.

1. B. . Bytakos. N0OBbILLEHNE KOHTAKTHOW NMPOYHOCTW CTaslbHbIX AeTanemn ¢
MOMOLLbIO MOBEPXHOCTHOIO niactuyeckoro gedopmuposanms / b. U. bytakos,
[. O. MapyeHko // NMpobnemu Tpnbonorii. — 2008 — Ne 1. — C. 14-23. 2. [e-
pediHka |. C. CTaH i aHani3 cyd4acHUX METOAIB NiABULLEHHSA HAOIMHOCTI aeTanen
MallUnH NoBEPXHEBUM 3MiuHeHHsam / |. C. Oepedinka // BicH. Hau. yH-Ty
«JIbBiBCbka MositexHika». Cep. ONTMMI3aLis BUPOOHMYMX NPOLECIB i TEXHIYHMIA
KOHTPOJIb Y MalMHOOYAyBaHHI Ta npunanobyayBaHHi. — 2007. — Ne 583. —
C. 18-24. 3. loprayos B. [1. TexHonoriyHe 3a6e3nedyeHHs NoKa3HUKIB 3MiLHEHHS
NOBEPXHEBOIO LWapy AeTanen MawvH METOAOM MACTUHHOMO AedOpMyBaHHS :
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OpPOBHOro TeEXHONOrYHOro obnaaHaHHs [TekcT] : 3BiT NPO HAayKOBO-A0CNIAHY PO-
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0106U007487. — K., 2007. — 232 c. 5. NNotoupka O. |. MigBuLLEHHSA ekcnnya-
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