Asmomamu3saujisi 8UpobHUYUX rpoyecie y MawuHobyOysaHHi ma rnpunadobydysaHHi. Bun. 51. 2017 75

VIIK 621.793

M. M. Cryaent*, B. M. I'Bo3nenbkuii*, T. P. CTynHUIbKHIT*
A. P. I3r06ux**, 1O. I1. Ogemyk**

* Oi3uko-mexaHiuHui iHCTUTYT iM. . B. Kapnenka HAH Ykpainu,
**HarionanbHui yHiBepcuTer “JIbBIBChbKa MOTITEXHIKA”

Kadeapa 3BaproBaIbHOI0 BUPOOHMIITBA, A1arHOCTHKH

1 BIITHOBJICHHSI METAJIOKOHCTPYKITiH
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Po3zenanymo ocobaugocmi (hopmysanna nOKpumms 2a3omepmitHuM Memooom nio 4ac 3acmocyGanHs
nopouwikosux opomis. Ile 3ymoeneno naagnicmio nop ma meepoux 6KiI04eHs 6 OMPUMAHOMY UIAPI.
Tomy earicnueo oocnioumu éniue napamempie MexaHiuHol 00poOKu ma cK1ady nopouwKo8020 Opomy
Ha wopcmkicms winighosanoi nosepxui enexkmpooyzoeux nokpummie. Ilokpummsa 3aemoeuiku
1,2-1,5 mm nanocunu cepiitnum enekmpooyzoeum memanizamopom IM-14 na 3azoanezioo o6poodneny
NOBEPXHIO AK NIOCKUX, MAK i WUTITHOPpUYHUX 3pa3Kie. Mikpocmpykmypy ma XiMiuHUil cK1ao
nokpummis eueuaiu na enexkmpounomy mikpockoni Carl Zeiss EVO XVP 40
3 penmezenocnekmpanvhum mikpoanaiizamopom | NCA Energy 350 (Oxford I nstruments).
Ilokazano, w0 noeepxus eneKmpooy206020 ROKPUMHIA MAE MUNOGY KOMAROZUMHY CHPYKMYPY HA
GIOMIHY 6i0 cmani, y AKill 3ycmpiuaromocsa aameini 3 piznoro mikpomeepoicmio. 00’ eMHa KinvKicmp
OKCUOi8 Yy ROKDUMMAX KOAUBAEMbCA 8 Medicax 610 6 00 20 %, 3anexcHo 6i0 Kinbkocmi ma Ximiunozo
CK1a0y N1e2y8abHUX elleMenmie. AHAI3 00epIHCcanux pe3yiomamie NOKA3ye, Wio MaKCUMATbHULL 6MicH
OKCUOig y NOKpUmmi cnocmepizacmucs nio uac 000a6anta y wiuxmy gepogocgopy, pepoxpomy ma
epomumany. Illopcmkicmos HANUIEH020 HEULTIOBAH 020 NOKPUMMIA 3MEHULYEMBCA 3 NIOGUUEHHAM
MUCKY PO3RUILY ROGIMPAHO20 CIMPYMEHS NI YaAC HANUIEHHA NOKPpUmMMs Ha cmasnesy ochogy 6i0 Rz 85, 3a
mucky 0,4 0o Rz55-0,65 MIla. Bcmanoeneno, wio iz pocmom mucky nogimpanozo CmpymeHs po3mip
CIPYKMYPHUX CK1A008UX NOGEPXHI NOKPUMMA 3MEHUWYEMbCA, NPU UbOMY 11020 3HOCOCHIIIKICID 3a
VMO8 ZPAHUYHO20 MAWLEHHS 3POCHIAE.

Knrouosi cnosa: enexkmpooyzose nokpumms, wiopcmKichb, NOPOUIKOBUIL OPim, 36APIOGAHHAA.

The peculiarities of coating formation by the gas-thermal method at application of powder wiresare
considered. Thisisdueto the presence of pores and solid inclusionsin the resulting layer. Therefore, it
isimportant to investigate the influence of the mechanical processing parameters and the composition
of the powder wire on the roughness of the polished surface of the electric arc coatings. Coatingsin the
thickness of 1.2—1.5 mm were applied with a serial electro-arc metalizer EM-14 on a pre-treated surface
of both flat and cylindrical specimens. The microstructure and chemical composition of the coatings
were studied on an electron microscope of Carl Zeiss EVO XVP 40 with an INCA Energy 350 (Oxford
I nstruments) X-ray Spectral Microanalysis. It is shown that the surface of the electric arc coating has a
typical composite structure, in contrast to the stedl, in which there are lamellae with different
microhardness. The volumetric amount of oxidesin coatings varies from 6 to 20 %. depending on the
amount and chemical composition of the doping elements. Analysis of the results shows that the
maximum content of oxidesin the coating is observed when added to the charge of ferrophosphorus,
ferrochrome and ferrotitanium. The roughness of the sorayed non-polished coating decr eases with
increasing the pressure of the air jet cutting when spraying the coating on the sted basefrom Rz 85, at a
pressure of 0.4 MPa, to Rz 55-0.65 M Pa. It was established that with increasing air pressure, the size of the
structura components of the surface of the coating decr eases, while itswear resistance in the conditions of
limiting lubrication increases. Key words: electric arc coating, roughness, powder wire, welding.

Beryn. Cepen ra3oTepMiuHHX METOIB OTPUMAHHS MTOKPHUTTIB METOJ| €JIESKTPOIYTrOBOTO HAMMJICHHS
MOKPHUTTIB € TEXHOJIOTIYHO HANMPOCTIMM 1 HalelIeBIIMM. BUKOpPHCTaHHS Ui €IeKTPOIYTOBOT'O
HAMWICHHS CJICKTPOIHHUX MaTepialiB y BHIIAAI creliaidpHux mopomkoBux apotie ([1I) mamo 3mory
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po3mupuTd cepy 3acTOoCyBaHHS METOAY Ta OJepXKaTH BIAHOBHI Ta 3aXMCHI ITOKPUTTSA PI3HOTO
(YHKIIOHATBHOTO TpPH3HAYCHHS 3 BHCOKMMH eKCIUTyaTalliHHUMH  XapakTepuctukamu. [Iporte
ENEKTPOIyTOBUM TIOKPHTTSIM € XapaKTepHa BUCOKA TIOPYBATICTh, BUCOKUH PiBEHb 3AJIMIIKOBUX HANpPYKEeHb
pO3TATYy, HHU3bKa Koresis Ta aaresis (MOPIBHSIHO i3 IHIIUMH Ta30TepMiyHMMHU MOKpuTTsimu) [1-6]. Ha
BIIMIHY BiJi JIUTHX MaTepiaiiB, NUTipoBaHA TOBEPXHsS HAMWIEHHX IOKPUTTIB Ma€ Habarato OuLTbIIY
HIOPCTKICTh. Lle 3yMOBIIEHO HAsIBHICTIO MTOP Ta TBEPAUX BKIIIOYCHB Y HAITWICHOMY HIapi.

Meta po60OTH — BUBUUTH BIUIMB MapaMeTPiB MEXaHIYHOT 0OPOOKH Ta CKJIaJ] MOPOIIKOBOTO JIPOTY Ha

CTPYKTYPY Ta MIOPCTKICTh UTI(POBAaHOT MOBEPXHI €ICKTPOAYTOBUX MMOKPHUTTIB.

Meroguka excnepumenTiB. [lokputts 3aproBmkn 1,2-15 MM HaHOCHIM — cepiiHUM
CIIEKTPOJYrOBUM MeTaizaropoMm OM-14 3 MoJepHI30BaHOK CHUCTEMOIO PO3MMJICHHS Ha 3a3/ajeriib
00p00JIeHY IPOOMHHOCTPYMUHHUM METOJIOM MOBEPXHIO K IUIOCKUX, TaK 1 MHIIHAPUIHUX 3pa3KiB 31 cTali
mapku Cr. 3, pozmmmotoun [1]] miamerpom 1,8 mm.

Sx mMXTOBI MarepianM BUKOPUCTOBYBanH (epocruiaBu Ta umcti Meramu. O6ononky I1]1
140X14H2T2tO BuroroBnsuin i3 crpiukm 31 crami 08 km 3aBroBmku 0,4 MM i 3aBummpmku 10 mwm.
Koedimient 3anoBuenns [1/] mmxToro cranoBuB 22—-30 %. Pexxumu HaHeceHHs MOKPUTTIB: cTpyM 150 A,
Hanpyra nyru 32-34 B. PosnumoBanu 1] ctpymenem crucaenoro nositpst min tiuckom 0,4-0,8 MIla 3
nuctanmii 150 mM.

MIKpOCTPYKTYpY Ta XiMIUHHIA CKJIaJl MOKPUTTIB BUBYAIM Ha EICKTPOHHOMY Mikpockomi Carl Zeiss
EVO XVP 40 3 pentrenocnexrpaasaum mikpoanaiizaropom INCA Energy 350 (Oxford Instruments).

ExcnepumenTtanbHi pe3yabtatu. CmpyKkmypa nogepxoHs nOKpummie nicis winighyeanus

[ToBepxHs €JIEKTPOAYTrOBOrO MOKPUTTSI MA€ TUIIOBY KOMIIO3UTHY CTPYKTYpy (puc. 1) Ha BiaMiHY Bix
cram (puc. 2), y AKiil 3ycTpiuaroThes TaMeri 3 pisHoro MikpoTepaicTio: 10 4000 MITa — meroBanuii (epur;
no 7000 MIla — BHCOKOBYIJICIICBHH JIETOBaHMM XPOMOM MApTEHCHT Ta 3aJMIIKOBHH ayCTEHIT; [0
12000 MTIla — mamerti, yTBOpeHi 3 KapOifiB 3aiiza, JIETOBaHMX XPOMOM, OKCHAHHX (a3 (TaKMX SK OKCHI
3aiiza 3 mikpotBepaicTio 7000 MIla ta okcun amomisniro — 3 mikporsepaicTio 20000 MITa), siki po3TaiioBati

MEePEBAKHO B3IOBXK MeX Jameneit (puc. 1).

Tlopa Oxcuona niexka

Puc. 1. Cmpyxmypa winigposarnoi nosepxni nokpummsi iz I17{ 140X14H2T210
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O6’eMHa  KIBKICTh  OKCHIIB Y
MTOKPUTTSX KOJMBAETHCI Y MEKax Bix 6 110
20 % 3ajexHo BiJ KUIBKOCTI Ta XIMIYHOTO
CKJIaay JIeryBajbHUX €JIEMEHTIB AHaji3
OJIEp’)KaHUX Ppe3yNbTaTiB MOKAa3ye, IO
MaKCHUMAaJIbHHH BMICT OKCH/IIB Y TIOKPUTTI
CIIOCTEPIraeThCcsl il Yac JOJaBaHHS Yy
mmxty (epodochopy, depoxpomy Ta
¢eporutrany. [Momaroxk y immxty [I1]]
TakuX eleMeHTiB, Ak Al a6o Si, icrotHo
3MEHIIYE€ BMICT OKCHJIIB Y TIOKPHTTI,
MPUYOMY 3MIHIOETBCS TX XIMIYHHAN CKIIa.
bes nomaBanns y mmxty I1/] amominiro
abo KpeMHIil0, OKCHUIAH Yy MOKPHUTTI
(bop MyIOTI)CH ep eB,a)KHO . 13 7'(p C.)My’ Puc. 2. Cmpyxmypa winighosanoi nosepxui cmai
3aJTi30BMICHHX OKCUIIB abo ix cymimri. 3a
JIOZIaBaHHsl ANIOMIHIIO Ta TUTaHy y muxTy [1J] y TOKpPHUTTI MepeBa)XHO YTBOPIOETHCS CYMIIl OKCHIIIB
AJFOMIHIIO Ta TUTaHY 3a PaxyHOK BIJHOBJICHHS IHIIMX OKCHIIB, KPIM TUTaHy, A0 YUCTHX eleMeHTiB. [lix
Yac J01aBaHHs allfOMIHIIO Ta KpeMHiro y muxTy [1/] y TOKpHTTI mepeBa)KHO YTBOPIOIOTHCS OKCHIH ATTFOMi-
HIIO 32 paXyYHOK BiJTHOBJICHHS yCIX HIIUX OKCHJIIB IO YUCTHX eNeMeHTiB. Lle mae 3Mory 301IbIIUTH BMICT
JISTYBAJIbHUX €JIEMEHTIB y CTPYKTYpI IOKPUTTS, a 0COOIMBO XpoMy. BcTaHOBIICHO, 1110 IMIOPCTKICTh HAIH-
neHoro, He untipoBanoro EJII1 3MeHIIyeThCs 3 MiABUIICHHSIM THCKY PO3ITIITY MOBITPSHOTO CTPYMEHS ITiJ
Yyac HaIWICHHS TOKPHUTTA Ha cTajieBy ocHOBY Bin Rz 85 3a tucky 0,4 MIla no Rz 55 — 3a trcky 0,65 MIla

(puc. 3).
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Puc. 3. I[Ipogpinoepamu nosepxui EJII 3a piznoco mucky posnuuy

AmHarnoriyHoo € moBeniHka nuripoBaHux moBepxoHb EJIIT — i3 3poCTaHHSAM THCKY MOBITPSIHOTO
CTPYMEHsI IIOPCTKICTh 3MeHInyeThes (puc. 4). Tak, 3a 30UIbLICHHS TUCKY PO3IMHJILY MOBITPSIHOT'O CTPYMEHS
Bix 0,4 o 0,8 MIla Rz nosepxui EJIIT 3menmyeThest Outbin HK y aBa pa3u — Bix 1,5 10 0,7 pum (puc. 5).
[pu npoMy MIMpUHA Ta TITMOWHA TIOP HA MIOBEPXHI OKPUTTS iCTOTHO 3MEHIITYIOThCH.

Le roBOpUTH MO Te, MO 13 30UIBIICHHSAM TUCKY PO3MIUTY MOBITPSIHOIO CTPYMEHS YMCTOTa MOBEPXHI
He 3MIHIOEThCS B IIporieci NuTipyBaHHS, 3MEHIITYEThCS TUTBKY IIUPHHA Ta TIIHOWHA TT0P.

J171st TIOKPUTTIB, IO MPAIIOIOTh B YMOBAaX TPaHIMYHOTO MAIlICHHS ITijl Yac TEpTs, TaKa XapaKTepUCTHUKA
€ TIO3UTUBHOIO, OCKLTBKM KIUJIBKICTh MAacTHJIA, SIKE BCMOKTYE TOKPUTTS i3 30UIBIICHHSIM THUCKY PO3IHITY
MOBITPSIHOTO CTPYMEHsI, iCTOTHO HE 3MCHIIYEThCS, OJHAK OMOpPHA KPUBA MOBEPXHI TAKOTO TMOKPHUTTS MAa€e
OlnbIry Hecyuy 3aaTHicTh (puc. 6).

[Mix wac nutidyBaHHs ENEKTPOAYTOBUX MOKPUTTIB JESKA YaCTHHA KPYIHUX KapOiliB Ta OKCHIIB, SIKi
MarOTh HEBHUCOKY MIIHICTh 34EIJICHHS 3 CyMDKHHUMH JIaMEJSIMH, MOBHICTIO BUKPHUIIYIOTHCS, YTBOPIOIOYH
MOPOKHUHU Yy HbOMY, KapOiiu, siki MIlHIIIE OB’ s3aHi 13 CYMDKHHMH JIAMEJSIMH, HE BUKPHIIYIOThCST 200
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YaCTKOBO BHKPHIIYIOTHCS, 1 MicIs NDTiQyBaHHS BUCTYIAIOTH HAJ MOBEPXHEIO TIOKPUTTS y BUTIISIL BUCTYIIIB.
[Ticnst moipyBaHHST TAaKOTO MOKPHUTTS Y THX MICISX, JI¢ KapOimu a00 OKCUIM 3aJMINHIINCS, CIIOCTEPITATUCH
YiTKi BUCTYIIH, BUCOTA SIKMX HaJl MOBEpXHEr0 MOKpuTTs craHoBuia ~ 0,05...0,1 pm (puc. 6).
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Puc. 4. IIpogpinoepamu winigposarnoi nosepxui EJI1 3a pisnoco mucky posnuy

Cepenne BinxuieHHs npodino Ra mokpuTrs hakTU4HO He 3MiHIOEThCs (puc. 5).
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Puc. 5. 3anexcuicmo napamempis wopcmrkocmi Ra Puc. 6. Onopni kpusi winighosanozo EJ[II.
ma Rz 6i0 mucky posnuny 1-0,8MIla; 2—0,6 MIla; 3—0,4 MIla

3a yMOB rpaHUYHOTO TEPTS 32 BUCOKUX MUTOMUX HABAaHTAKEHb TaKi BUCTYIH BHKOHYIOTh POJb PLKYUYHX
KPOMOK, IO TIPH3BOJIUTH JI0 KaracTpo(hidHOro 3HOIIYBAHHS Martepially KOHTPTUIA Ta BUXOY i3 Jajy HapH
Teptsi. OHOYACHO BNAJWHM Ta TOPOKHUHM Ha TOBEPXHI MOKPUTTS BHKOHYIOTH POJIb pe3epByapiB st
MacTuia, SIKe TMOTpAIUIs€ B 30HY TepTs 1 30UIbILIye TOBIIMHY IpaHHYHOI mutiBku Mactwia (puc. 7). Take
MTOKPUTTS KPAIIIe MPAIIOE 33 HEIOCTATHROT KUTBKOCTI MACTHIIA.

[MonipyBanHs nntioBaHNX MOKPUTTIB 3rIIA/HKYE Ta 3MEHIIYE BHCOTY BHUCTYITIB Haj 0OpOOIIOBAHOIO
MTOBEPXHEIO TTOKPUTTS, YTBOPEHUX KapOifaMH Ta OKCHIAMH, MPOTE HE JIKBiIye iX Ta HE 3MIiHIOE TJIHOWHU
BrauH (puc. 8, a). J1o Toro % moipyBaHHs rapTOBAHOI CTAJIi 32 UMK CAMHUMH PEKUMaMH ICTOTHO 3MEHIIYe
1 KUUTBKICTh, 1 BACOTY BHCTYIIIB Ha 1 MOBEpXHEO (puc. 8, 6).

Haiibinpma KimbKicTh BHCTYMIB Ha T1DriQoBaHiii Ta TONipoBaHIM TMOBEPXHI  MOKPUTTS
crioctepiraetbes Ha mokputTi i3 [1]]140X14 (puc. 9, a). Lle 3yMOBJIEHO BUCOKOIO KUTBKICTIO YTBOPEHUX Y
mporieci HAMWICHHS OKCHJIIB XPOMY Ta HEPO3YMHEHUX 13 MHMXTH KPYMHHX KapOiliB XpoOMY y CTPYKTYpi
MOKPHUTTSA, AKi MafoTh BUCOKy TBepaicth 3000 Ta 18000 Mma, BigmoBiamo (3icTaBHOIO ab0 BHINOI, HiK
aOpasuBHIi KpyrH i3 kopyHy, TBepaictio 20000 MITa, sikuMu nutipyroTh TOKPUTTS).
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Puc. 7. [loposcnunu na nosepxui EJ[I1, y axux Hakonuwyemoscst Macmuio
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Puc. 8. Lllopcmxicmo winighoeanoi ma nonipoeanoi no6epxHi 3pasKie.
a — EJI1 3 I[T]] 1A0X14H?2 ompumanozco 3a mucky posnuiy 0,8 Mlla; 6 — cmani

IcToTHO MeHIIa KibKiCTh BUCTYMIB QOpMyeThcs Ha moBepxHi mokputts i3 [1]] 140X24P3[C210,
140X14H2T21O (puc. 9, 6, 6). 1li BucTynu chopMOBaHi MEPEBAXKHO i3 CyMillli OKCHUIIB aJFOMIHIIO Ta
TUTaHy, OCKUIbKH Oopuan QepoxpoMy (GakTHYHO TOBHICTIO PO3YHHSIOTHCS Y PO3IUIABI OOONOHKH
BHACIHIZIOK JOJATKiB HiKenbXpoMbOopy abo ¢epokpemuiro y muxty [1/I, sKi yTBOPIOIOTH €BTEKTHKY i3
CTaJeBoOI0 OOOJIOHKOIO, SIKa CIIPHSIE POSYMHEHHIO TYroriaBKkux OopuniB. OJHaK Taki BUCTYIH € JOBOII
MOJIOTMMH Ta MEHIIO0 MIPOIO YTBOPIOIOTH Pi3alibHi KpalKy Ha TIOBEPXHI TOKPHUTTS TTiJ] 4ac TEpPT.

I3 TexHOMOT1T 0OPOOIIOBAHHS PIKYYUM IHCTPYMEHTOM BiJIOMO, IO XapaKTep B3a€MOoii abpa3uBHOTO
3epHa (IS TIOKPUTTS — 1€ BUCTYMH KapOiniB a00 OKCHIIB HaJ TMOBEPXHEI0) 3 TMOBEPXHEI0 KOHTPTLNA
(y nHamomy Bumamky — me OpoH3a) 3ajexuTh Bifg cmiBBimHomeHHs h/p (me h — rnmbuna BpizanHs
aOpa3MBHOrO BHCTYIly B IOBEPXHIO KOHTPTLIA i 4ac TepTs, a P — pajiyc 3a0KpyriieHHs BUCTYMY). Konn
criBBigHomeHHs h/p < 0,02, To BigOyBa€eThCsI TUILKU TPYKHA B3aEMO/Iis BUCTYITY 3 TIOBEPXHEIO KOHTpPTLIA
3 MOJAJBIINM BiHOBICHHIM nedopmoBanoro mapy. Komu x 0,02 < h/p < 0,7, To Ha moBepxHi KOHTPTIIA
YTBOPIOIOTHCS CIIM Y BUIISAAI JOPDKOK 3 IUIACTUYHUM BUTHCKYBaHHSM Merany Ha ix kpai. Komm x
h/p > 0,7, To yrBoproetscs Mikpoctpykka. Ha mokpurrsax 3 T1J]140X14, Ha mOBepXHi SKHUX MiCHs
nuTipyBaHHS YTBOPIOIOTHCS BUCTYIH 13 KapOiliB Ta OKCHIIB, MIKPOCTPYKKa YTBOPIOETHCS 33 ITHTOMOT'O
tucky mnonax 10 MIla. 3meHIIeHHS BHCTYNIB Ha TIOBEPXHI IMOKPUTTIB MPSAMO IiJBHUILyBaTUME
3HOCOCTIHKICTb MiJ] Yac TEPTS B yMOBAaX TPAHUYHOTO MAIIICHHSI.
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100 pm* EHT = 10.00 kV Signal A = SE1 Date :10 Feb 2009
WD =13.0mm Photo No. = 4412 Time :17:45:31

EHT = 15.00 kV Signal A = SE1 Date :4 Mar 2009
WD =255 mm Photo No. = 4984 Time :17:32:34

EHT =15.10 kv Signal A = SE1 Date :5 Feb 2008
WD =14.5 mm Photo No. = 4348 Time :19:56:07

8

Puc. 9. Domo winigposanoi nosepxui 0ocaioNcy8anux noKpummia,
wo ompumani 3 II/[: a —I1]] 140X14; 6 — 140X24P3I' C210; ¢ — 140X14H2T210

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua
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[TopyBaticThb MTOKPUTTIB
ICTOTHO BIUIMBAa€ HA 3HOCOCTIHKICTh
K TIOKPUTTS, Tak 1 KoHTpTina. Ha
puc. 10 mokazaHO  pE3yNbTATH
3HOCOCTIHKOCTI Mapu TepPTs MOKPUTTS
i3 I 140X14H2T2HO — KOHTPTLIO
BbpC-30 B yMoBax TpaHUYHOTO
MalleHHs  oiauBoro  M14B2 i3
nonpatkoM 2 % KBapLOBOTO TICKYy 3
MakcuMaiabHuM po3Mipom 100 pm. I3
30ibIIeHHIM po3Mipy Top Bix 50 mo
300 UM 3HOCOCTIHMKICTh KOHTPTLNA i3
oponzu bpC-30 3MeHIIyeThCsT BTpUUI,
a nokputTst — Ha 40 %. Beperu mop € Puc. 10. Bnaue posmipy nop Ha 3HOCOCMIUKICMb
POKYYMMH KPOMKaMH, a cami IOpH napu mepms 1J/J14A0X14H2T2F0 — bpC-30
CTalOTh HE TUTBKM E€MHOCTSIMH, IS
MacTHJIa, a TAaKOX €MHOCTSIMH, Ji¢ KOHIIEHTPYIOThCS BENHKi (hparMeHTH MOKPUTTS, SIKi 3pyHHYBaIUCh i
qac TepTs, Ta YACTUHKH adpa3uBy — ITICKY.

Ha puc. 11 nokazaHo ¢parMeHT MIKpOCTPYKTYpH MOKPHUTTS, A€ y IOpax IMOKPUTTS € 3pi3aHi
YacTUHKHU OpoH3H. Lle Ti mpuumrHY, SKi MiJBUIYIOTh 3HOC M’ SIKIIIOr0 KOHTPTLIA.

Enemeur | Macosuii
%

0] 44.79

Al 55.21

<

Bbponsa

Puc. 11. Mixpocmpyxmypa EJII nicis eunpodysars
Ha mepmsi 3HOULY8AHHSL

BucnoBku. MeranorpadiyHuM aHalli3oM BCTaHOBJIEHO, IO CTPYKTypa MHLTI(HOBAHOI TOBEPXHI
MTOKPUTTS — 1€ KOMITO3HT, JI¢ YEPT'yIOThCS METAJICBI JIaMeIi Ta JaMeni 13 OKCUIIB, a TAKOXK ITOPH.

OO0’ eMHa KITBKICTh OKCUJIIB Y MMOKPUTTIX KOJIMBAEThCS y Mexkax Bia 6 10 20 %, 3aneKHO Bif KUTbKOCTI
Ta XIMIYHOTO CKJIaay JETYyBaJIbHHUX €IEMEHTIB. MakCHUMalbHUI BMICT OKCHJIB CIIOCTEPIraeThCs A 4ac
JnoJaBaHHs y muXTy Gepodocdopy, hepoxpomy Ta GpepoTuTaHy.

BcranoBneHo, 110 MIOPCTKICTh HANTMJICHOTO HEMUTI()OBAHOTO IMTOKPUTTSI 3MEHIIYETHCS 3 T1IBUIICHHSM
THUCKY PO3IWITY MOBITPSHOTO CTPYMEHS T11J1 Yac HANWIICHHS TIOKPUTTS Ha cTajeBy ocHOBY Bif Rz 85 3a trcky
0,4 MIla no Rz 55 — 3a Ttucky 0,65 MIla. AHajoriuHor € moBeAiHKa ILTI(OBAaHUX ITOBEPXOHB: 13
3pOCTaHHSIM THCKY MOBITPSHOTO CTPYMEHSI IIOPCTKICTh 3MEHIIYEThHCS.

[okazaHo, 110 i3 POCTOM THUCKY TOBITPSIHOT'O CTPYMEHSI PO3MIp CTPYKTYPHHX CKIIQJOBHX TOBEPXHI
MOKPHUTTS 3MEHITYETHCS, IPH IIbOMY HOT'O 3HOCOCTIMKICTD 32 YMOB TPaHHYHOTO 3MAaIlleHHS 3pOCTaE.
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