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3acmocyeanns noiypemanogux NOKpummie — OOUH 3 HAUOLIbW NOWUPEHUX Cnocobié 3axucmy 6i0 Koposil,
3HOCY, KOPO3IUHOL 6momu 8 npomuciosocmi. 13015yis memany 6i0 KOpO3iiHO20 cepedosuyd uapom HaHeceno2o Ha
Hb020 3AXUCHO20 NOKPUMMSL NEPEUIKOOHCAE QiSIbHOCIE MIKPO2ANbEAHIYHUX eIeMEHMIE HA NOGEPXHI Memaly i mum
camum 3axumae 6io Kopo3sii ma 3nocy. Enexmpoxivivnumu ma iMneoancHumMu Memooamu UsYAaIL KOPO3ilHy cmii-
KiCmb cmaii 3 3aXUCHUMU ROJYPEeMAanHO8UMU NOKPUMMAMU, MOOUDIKOBAHUMU iHSIOYEANbHUMU NieMeHMam.
Bcmanoeneno, wo noeonanns y ckiadi noaiypemanosoco ipynmy cymiuti pocgpamy / moniboamy yurxy ma
000amK080 NPUPOOHO20 CUNIKAMY KAJIbYII0 NIOCUTIOE 3aXUCHI 61ACMUBOCTE NOKPUMMSL 3A605KU eeKnty CUHEP2IZMY.
Kitr04oBi cltoBa: HACOCHI INTAHTH, MONiypeTaH, KOpo3is, MeTaJl, HOKPHUTTSI, CKJIOILIACTHK.

Ipumenenue noauypemanosvix nOKpulmuil — 00UH U3 Haubosee pacnpoCmMpaHeHHblX Cnocob08 3aujumsl Om
KOpPO3UlU, U3HOCA, KOPPOUOHHOU YCMALOCMU 6 NPOMblULIeHHOCmU. H301yust Memaina om KOppO3UOHHOU Cpedbl
CNlOEM HAHECeHHO020 HA He20 3aUuUMHO20 NOKPLIMUsL NPEeNsMCmeyem OesimelbHOCIU MUKPO2ATbEAHUUHUX DJIeMeH-
MO8 HA NOBEPXHOCMU MEMALIA U MeM CAMbIM 3auuujaem om KOpposuu U UsHOCA. DNeKmpoOXUMUYeCKUMU U umne-
OAHCHOU MemMOoOaMu U3YYaNU KOPPOSUOHHYIO CIOUKOCIb CIMANUL C 3AUUMHbIMU ROIUYPEMAHOBLIMU NOKDIMUAMU,
MOOUPUYUPOBAHHBIMU UHSUOYBATILHUX NUSMEHMAMU.

Yemanosneno, umo couemanue 6 cocmage noauypemano8o2o epyuma cmecu gocpama / moruboama yunka u
OONOTHUMENBHO NPUPOOHO20 CUTUKAMA KATbYUSL YCUTUBAEH 3AUUMHbIE CE0LICMEa NOKpvimue brazooaps g gexmy
cunepeusma.

KirroueBsbie ciioBa: HACOCHHME IITAHTH, MOMUYPETaH, KOPPO3HUs, METall, CTEKIIOMUIACTHK.

Protection against corrosion, wear, corrosion fatigue by applying coatings is one of the most common methods
in the industry. Isolation of metal from the corrosion penvironment using the layer of protective coating deposited
on it interferes with the microgalvanic elements action on the surface of metal and thus protects against corrosion
and wear. Electrochemical and impedance methods were applied to study the resistance to corrosion of steel with

the protective polyurethane primer coatings modified by inhibiting pigments.
It was established that the combination of polyurethane primer coating in this composition together with the
mixture of phosphate / molybdenum zinc and added to it natural calcium silicate strengthens protective properties

of coating due to synergetic effect.

Key words: sucker rods, polyurethane, corrosion, metal, isolation, fiberglass.

ITocmanogxa npodnemu

[lin vac BumOOyBaHHS HA(PTH WITAHTOBUMH
HACOCAMH 3aCTOCOBYIOTh BENIHKY KINBKICTh THIIIB
Ta KOHCTPYKIIili HacocHMX mTaHr. KiacuyHi mra-
HTH BUTOTOBIISIIOTBCS 3 CYIUTBHOTO CTEPXKHS 3 BU-
CaJUKCHMMH HA KIiHISIX roroBkamu. Jlust 3axucty
BiJl KOPO3iifHOT BTOMH 3HOCY Ta MPOJOBXKEHHS iX
JIOBFOBIYHOCTI JOIIIBHO BUKOPHUCTOBYBATH 3aXHC-
Hi mokputTs. OCTaHHIM YacoM MOYald IIHPOKO
BHUKOPUCTOBYBATH MOJIypeTaHH, sIKi BiJPi3HSAIOTh-
Csl BUCOKMMH (Di3MKO-MEXaHIYHUMH BIIACTUBOCTSI-
MU Ta XIMIYHOK CTIMKICTIO . BomHouac icHye He-
OOXiZIHICTh CTBOpEHHS e()EeKTHBHHUX IHTIOOBaHUX
IPYHTIB Ti/I OCHOBHE TIOJIiypeTaHOBE TIOKPUTTSI, SIKi
0 MOIJIM J0JaTKOBO 3aXWIIATH METall Bij IOLIH-
PEHHS MiIUTIBKOBOT KOPO3ii.

Buoinenns nesupiwienux uacmun npoonemu

Bupimennst Takux mpo0iem, ik KOpo3is, KO-
po3iliHa BTOMa, 3HOLICHHS, BiIKIaJAeHHs napadiny
Ta ac}aabTO-CMOIUCTHX PEYOBHH Ha IMOBEPXHI
MiA3eMHOI YaCTHHHU OOJIaJHAaHHS [ITAHTOBOI HACO-
CHOI YCTaHOBKM € BKJIIMBUM, OCOOJNMBO  IIICIIS
PEMOHTY HAaCOCHHMX IITaHT. BupimeHHs 1ux mpo-

O7eM JacTh 3MOTY 30UIBIIUTH PECypC PEMOHTOBA-
HUX HACOCHHUX HITAHI' Ta 3HU3UTH BUTPATH Ha X
eKCILTyaTallio.

Mema cmammi

Oco06nrBO HEOOXIHO BKa3aTW HA HAKOLIBII
eexkTuBHUIT MeToM 3aXUCTy Bijl KOPO3ii, 3HOIIIEH-
Hsl, KOPO3ii{HOT BTOMH — 3aCTOCYBAaHHS TIOKPUTTIB.
[30r0BaHHS MeTary Bifi KOPO3IMHOI'O cepeIOBUIIA
1apoM HaHECEHOTO Ha HbOT'0 3aXHUCHOTO MOKPUTTS
MEPEIIKOKAE JISUIbHOCTI TaJIbBaHIYHUX MIKPO-
CNIEMEHTIB Ha TIOBEPXHI MeTaly 1 THM CaMHM 3a-
XHIIAE BiJ KOPO3ii Ta 3HOCY.

Ananiz cyvacrnux 0ocniodxcenn i nyﬁﬂikauiﬁ

3abe3redeHHs IOBrOBIYHOCTI KOHCTPYKIIIH —
MOHSTTS, SIKE BKIIIOYA€E y cebe SK TEXHOJIOIIuHI,
TaK 1 KOHCTPYKTHUBHI BuMord. [lix vac excrutyaTa-
uii BUpOOiB 3 METANlB Ta iX CIUIABIB JOBOJMTHCS
CTHKATHCS 3 SBUIIEM PYHHYBaHHS iX I Ji€l0 Ha-
BKOJIMIIIHBOrO cepenoBuiia. Koposis Ta koposiiiHa
BTOMa METAJIB 3aBJac BEJIUKOI EKOHOMIYHOI IIKO-
nu. BHacminok kKopo3ii Ta Kopo3iiHOi BTOMU BHXO-
ISTh 3 Jlaay OOJaJHaHHS, MAIlMHH, MEXaHI3MH,
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pyiiHytoTbCsSl  MeTasneBi KOHCTpyKuii. OcobumBo
CHJIBHO MIJJIAEThCST KOpO3il Ta KOpO3ilHiil BTOMI
o0NajiHaHHS, MO0 KOHTAaKTy€ 3 arpeCHBHUM cepe-
JIOBUIIIEM, HAIPHKIAJ] PO3YMHAMH MiHEpati3oBa-
HOI IJIaCTOBOI BOJM, KUCIOT, coyieil. Butpatu Ha
pPEMOHT oOaHaHHs y 6araTo pasiB MepeBHINYIOThH
BapTICTh METaIy, 3 SIKOTO BOHH BHTOTOBJICHI.

3axucT Bij Kopo3ii Ta KOpo3iifHOI BTOMH - O/~
Ha 3 TOJOBHHUX NPOOJIeM y BUPIIMICHHI IIbOTO IH-
Tannst. [1in BIUmMBOM pyiHIBHUX BIUIMBIB i arpecu-
BHHX CEPE/OBHUIL METAICBI KOHCTPYKIIi MOCTYIIO-
BO BTPAyalOTh MEPBUHHMHA 30BHIIHIA BUIISAA i
BTPayarOTh CBOI SKOCTi. Y TakuX BHIAJKaX IyXKe
TOCTPO TOCTa€ MUTAHHS TMPO 3aXUCT METATy Bij
Kopo3ii Ta koposiiiHoi BTOMH. Koposis pos'inae
MeTan, poONITYM HENpUAATHHUM HOro IOJaNbIIe
BHUKOPHUCTaHHS Ta ekcrutyaranito. Kopo3iitHa BTO-
Ma TOIATae y 3apOUKEHHI Ta pocTi TpiumH. 3
IUIMHOM 4acy 11¢ NPU3BOIKTH O 3HIDKCHHS MIlIHO-
CTi, @ B psili BUNIAJIKIB i 10 pyiiHYBaHHs METAICBIX
Bnpo6113 HIBuAKiCTh KOPO3IHHO-BTOMHHX MpOLIE-
CiB 3aJIOKUTHh BiJl YMOB, B SIKUX BHTOTOBIISIOTHCS
Ta EKCIUTYyaTyIOThCsl BHUPOOH. OCKINBKH YCYHYTH
BIUIMB eKCIUTyaTaliiHUX YMHHHUKIB Ha MeTajeBi
KOHCTPYKIIil MPaKTHYHO HEMOXXJIHMBO, TO W KOpPO-
3110 Ta KOpO3iliHy BTOMY CJiJl BA3HATH BIYHUM CY-
MyTHUKOM METAy.

Cyuacuwuii 3axuct METatiB Bill KOopo3ii Ta Ko-
PO3iiiHOi BTOMH 0a3y€ThCsl Ha HACTYIHHUX METOJIAX:

— MiIBUILEHHS XiIMIYHOTO OMOPY KOHCTPYK-
HIHUX MaTepialiB;

— 130IIAII1is] TIOBEPXHI METAIy BiJl arpeCHBHOTO
CepeloBHIA METalleBUMH Ta TOJNIMEPHUMH TI0-
KPUTTSIMHU;

— TOHIDKEHHSI arpeCHBHOCTI po0OOYOro cepe-
JIOBUIIIA;

— 3HWKEHHS KOpO3ii Ta KOpO3iiHOi BTOMHU Ha-
KJIQJICHHSAM 30BHIIIHBOTO CTPYMY (€JIeKTpOXiMid-
HUM 3aXHUCT).

Lli MeToau MOXKHA PO3IUIMTH Ha JBI TPYIH.
[epmi nBa Meroau 3a3BUYall peani3yrOThCs 10
MOYaTKy BHPOOHHUYOI SKCIUTyaTallii MeTaJIoBUPOOy
(BuOip KOHCTPYKIIMHUX MaTepialiB 1 1X MoeJHaHb
IIe HAa CTaJil MPOEKTYBaHHS i BUTOTOBJICHHS BUPO-
Oy, HaHECEHHSI Ha HBOTO 3aXUCHUX TOKPHTTIB).
OcraHHi JBa METOAW, HABMNAKU, MOXYTh OYyTH
3MIACHEH] TUIBKM B XOJl €KCILTyaTallii MEeTaJlOBH-
poOy (TmpomyckaHHS CTPyMYy JJIsl JOCATHEHHsS 3a-
XMCHOT'O IOTEHIlialy, BBEICHHS B TEXHOJIOTTUHE
CepeloBHIIE CIelialbHUX J100aBOK-IHTiOITOPIB) 1
HE OB’ s3aHi 3 IKOW-HeOYb MOMNEPEAHBOI 00pO-
OKOIO 110 OYATKY BUKOPHUCTaHHS.

Ilpu 3acTocyBaHHI mepmMX ABOX METOAIB HE
MOXYTh OyTH 3MiHEHI CKJIaj cTajiei 1 mpupoja
3aXMCHUX TOKPHUTTIB JIAHOTO METallOBUPOOY IpH
OesrniepepBHill HOro pobOTI B yMOBax 3MIiHHOI ar-
pecuBHOCTI cepenoBuina. Jlpyra rpymna MeETOAIB
JI03BOIISIE TIPH HEOOXiJHOCTI CTBOPIOBATH HOBI pe-
KUMH 3aXHUCTy, IO 3a0e3MeUy0Th HaiiMeHIle Ko-
PO3iiiHE MOUIKO/DKEHHs BUPOOY MPH 3MiHI yMOB ix
excrutyarauii. IIpore B KOXHOMY BHIIQJKy HOBO-
JMTbCS BUPILIYBaTH AKUM i3 3aC00iB, a00 B AKOMY
iX MoeTHaHHI MOYXKHA OTPUMATH HAIGLTBIIHIT KO-
HOMIYHUH edeKT.

3a NpUHUMIIOM 3aXMCHOI Aii MeTaneBi mo-
KPHUTTSL PO3PI3HAIOTh aHOAHI 1 KaTOAHI. AHOJHI

TNOKPHUTTS MAalOTh y BOJHOMY PO3YHMHI EIICKTPOIITIB
OLIbII HEraTUBHHMH €JIEKTPOXIMIYHUN TOTEHUIa,
HDK 3aXMINCHUA MeTall, 8 KaTOAHI — MO3UTUBHHH.
YHacHizoK 3CyBy MOTEHIialy aHOIHI MOKPHTTS
3MEHIIYIOTh 200 TIOBHICTIO YCYBalOTh KOPO3il0 OC-
HOBHOT'O METaJIy B TOpax MOKPHUTTS, TOOTO Haja-
I0Th EJIEKTPOXIMIYHMN 3aXHMCT, TOMI SK KaTOIHI
MOKPUTTS. MOXYTh IIJICHIIIOBATH KOPO3il0 OCHOB-
HOTO METAJy B TI0PaX, MPOTE HUMU KOPUCTYHOThCH,
OCKUTBKM BOHHM MiJBHINYIOTh (Di3MKO-MeXaHIvHi
BJIACTUBOCTI MeTaiy, HANpUKIaJl 3HOCOCTIHKICTb,
TBEpJIicTh. AJie IPU I[LOMY TOTpPiOHA 3HAYHO Be-
JIMKa TOBIIMHA IMOKPHTTIB, a y PAMl BUMAIKIB J10-
JATKOBHH 3aXUCT. MeTaneBi MOKPUTTS MOAUISIOTh-
Csl TAKOXK 32 CIOcOOOM X OTPUMAaHHS €JIeKTPOITi-
THYHUM OCAKEHHSIM, XIMIYHHM OCaDKEHHSIM, Ta-
pSYMM 1 XOJOJAHUM HAHECEHHSIM, TEepMOIUQY3ili-
HOIO 00pOOKO0, METai3alli€l0 HAIMJICHHSM, Ija-
KipyBaHHSIM.

HemeraneBi MOKpUTTSI OTPUMYIOTH HaHECEH-
HSIM Ha TOBEPXHIO PI3HUX HEMETalleBHX Marepia-
niB — nako(apOoBHX, Kay4yKOBHX, [IIACTMACOBHX,
Kepamivuux 1 iH. HaiGinbun nommpenni naKoq)ap-
OOBi TIOKPUTTS, SKi MOXKHA TIOAUIMTH 32 MpPU3HA-
yeHHsIM (atMocdepocrTiliki, oOMexxeHo aTtMocde-
POCTIliKi, BOIOCTIMKI, CHeIlialbHI, MacI00eH30C-
TilKi, XIMIYHO CTIHKi, TEPMOCTIMKI, €ICKTPOI30JIsi-
UiliHi, KOHCepBawUiiiHi) 1 3a CKIazoM HniBKoyTBo-
proBada (OiTyMHI, €MOKCHHI, KpEMHiiOpraHivHi,
MOJIiypeTaHoBi, neHradranesi Ta 1H.).

[lokpuTTsi, WO OTPUMYIOTHCA XIMIYHOIO 1
ENIEKTPOXIMIYHOI0 0OPOOKOIO MOBEPXHI, € IUIBKH
HEPO3YMHHHUX MPOLYKTIB, IO YTBOPHIHCS B pe-
3yJbTaTi XIMIYHOI B3a€MOJIiT METaNIB i3 30BHINIHIM
cepenoBuiieM. OCKiNbKH 0arato 3 HUX € MOPHUCTH-
MU, BOHH 3aCTOCOBYIOThCS IEPEBaXKHO SIK MiANIapH
i MacTuna i gakopapOoBi MOKPHUTTS, 30UTBIIYIO-
YW 3aXUCHY 3JIaTHICTh TOKPHTTS Ha MeTaii 1 3a-
Oe3meuyroun HajildHe 34YeIUIeHHSA. MeToau HaHe-
CeHHsI — OKcHIyBaHHA, (pocdaryBaHHs, macuBy-
BaHHS, aHOYBaHHS.

B mammHOOynyBaHHI MPOBOAMTHCS 00pOOKa
KOpO3IMHOTO cepe/ioBUINa 3 METOK 3HM)KEHHSI KO-
pO3iliHOI aKTUBHOCTI, SIKUMH € HeHTpamizaiis abo
3HEKUCIICHHS. KOPO3IMHMX CEPENOBUII, a TaKOK
3aCTOCYBaHHs PI3HOrO POy iHTIGITOpiB KOpO3ii,
SAKI B HEBENMKUX KUIBKOCTSAX BBOJATBCS B arpecu-
BHE CEPE/IOBHILE | CTBOPIOIOTH HA TOBEPXHi MeTa-
Ty ancopOUiiHy IUIBKY, WO TaJbMY€ €IEeKTPOJIHI
TIPOLIECH | 3MIHIOE ENEKTPOXIMIYHI ITapamMeTpu Me-
TaJiB.

Po3pobka 1 BUPOOHHUIITBO HOBHUX METaJIEBUX
KOHCTPYKI[IHHAX MaTepialiB MiJBUIIEHOT KOpO3ii-
HOI CTIMKOCTI NUIAXOM YCYHEHHS 3 MeTany abo
CILIaBY JIOMIIOK, IPUCKOPIOIOTh KOPO3IHHUHN MPo-
1ec (YCyHEHHs 3ajii3a 3 MarHi€eBux a0o aJrfOMiHie-
BHX CIUIaBIB, Cipi i3 3aJIi3HMX CIUIABIB 1 Tak Jaimi),
abo BBEJCHHs B CIUIAB HOBMX KOMIIOHEHTIB, IO
CHJIBHO Mi/IBULIYIOTH KOPO3ifHY CTIMKICTh (Hanpn-
KJI1aJl, XpOMY B 3J1i30, MAPTaHlio B MarHiesi cruia-
BH, HIKEMIO B 3aJi3Hi CIUIABH, Milb B HIKeJeEBi
crutaBy i Tak gani). Tlepexin y psii KOHCTpYKLiit
BiJl METaJeBHX JI0 XIMIYHO CTIMKHX MaTepiaiiB
(MnacTH4HI BUCOKOIMONIMEPHI MaTepialii, CKIIO,
KepaMika Ta iH.).
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B nmanuii yac mosjiMepHi KOMIIO3MIIIiHI MaTe-
piamu (ITKM) Ha ocHosi noniyperani (ITY) 1 piz-
HUX HAIOBHIOBAYIB IIMPOKO BUKOPHCTOBYIOTHCS B
OyaiBenbHid, HapTONEPepOOHIH, MaIIMHOOY iBHIMH
Ta JIETKiil IPOMHCIOBOCTI. BoHN XapaKTepH3yioThes
IBHUIICHO MEXaHIYHOK, XIMIYHOK 1 KOpO3iii-
HOIO CTIHKICTIO, XOPOIIMMH JIieIEKTPUIHUMH BJIa-
CTHBOCTSIMH, MOXYTb OYTH SIK BHCOKOETACTHYHU-
MH, TaK TBEPAUMH 1 MillHUMH. Bci 111 KOCTI cripu-
SFOTh X KOHKYPEHIIIT 3 MPUPOAHUMH MaTepialaMH.

[IporonyeTbcsi BUKOPUCTAHHS TIiJT 4ac PeMOH-
Ty IITaHT TEXHOJOT] X 3MIIIHEHHS NUIIXOM HaHe-
CEHHSI 3aXHCHOTO TIOJIiypEeTaHOBOTO MOKPHUTTS.
Omnuca"a TEXHOIOrIA JacTh MOXJIMBICTH 30UIBIIH-
TH pecypc BiAPEMOHTOBAHOI IITAHTH B TpoIleci
MOJIAJIBINOT TX eKCIuTyaTalii.

Kopoz3iiiHi Ta KOpo3iifHO-BTOMHI TIpoiiecu 00-
JaJIHAHHS MiJ3eMHOI YaCTHHU IITAaHTOBHX HAacoC-
HHUX YCTaHOBOK [UIsl BUAOOYBaHHA HAPTH € MpUYH-
HOIO 3HAYHMX BUTPAT KOLUTIB i Yacy HA PEMOHT,
3aMiHy OOJaIHaHHS | BUKOHAHHS CITYCKO-ITiili-
ManbHUX onepamiid. lle TOsSCHIOEThCS BHCOKOIO
KOHIICHTPAIJIEIO CONIe Ta KUCIUX ra3iB B MPOAYK-
i1 T1acTa, 3aCTOCYBAaHHIM KOPO3iifHO-arpeCHBHUX
pimuH, MO 3aKadyloThcs B cBepaiioBuHy. OTXe,
KOpO3is, Kopo3iifHa BToMa, 3HOC 1 TapadiHizaiis Ta
BimkiaageHHs ACP Ha moBepxHi mig3eMHOI 4acTH-
HU 00JIaJITHAHHS YCTAHOBKH HITAaHTOBHX HACOCIB —
BaYIUBI MPOOIEMU, BUPILIICHHS SIKUX JACTh 3MOTY
3HM3UTH BUTPATH Ha EKCILTyaTallif0 Ta PEMOHT 00-
NaJHaHHA. 3HalOMCTBO 3 CY4acHOIO CHTYaIli€l0 Ha
HaTOBUAOOYBHUX MpoMHCIax YKpaiHW pae mif-
CTaBy CTBEP/KYBAaTH, 1110 3aTpeOyBaHUMH Ha ChO-
roJHi MeTojaMu Npo(diaKTHKH Ta OGOpOTHOU i3
KOpO3iffHMM pyHHYBaHHSMH Ta mapadiHizaiiero
MaroTh OyTH:

- TEXHOJIOTTYHO TPOCTHMHU;

- TAKMMH, 110 MOXYTh 3IIICHIOBATHCH B yMO-
Bax Mpomuciy 0e3 mepenaHHs o0JiaJJHAHHS B Kall-
PEMOHT YH 3aMOBJICHHSI CIICITEXHIKH;

- HEAOPOTUMH (MAJIOBUTPATHUMH).

3axucT BiJ KOpO3ii, 3HOIICHHS, KOPO3ifHOT
BTOMH IUISXOM 3aCTOCYBaHHSI TOKPUTTIB — Hakd-
MOUIMPEHIIHNA CIOCi0 B MPOMHUCIOBOCTI. [301si1Iist
MeTay Bill KOpO3iffHOTO cepeloBHINa IapoM Ha-
HECEHOr'0 Ha HBOTO 3aXHCHOTO TOKPUTTS TMepe-
IIKOJKAE JISUTBHOCTI TaJIbBaHIYHMX MIKPOEIEMEH-
TiB Ha MMOBEPXHI METAIy i THM CAMHM 3aXHIIA€ BiJ
KOpO3ii Ta 3HOIICHHS.

AHTHKOpO3iifHI MOIiypeTaHOBI TMOKPHTTS —
MOKPHUTTS, IO MalOTh BUCOKY aJre3i€lo 10 METaliB
(aymOMIHIEBUM 1 MarHi€BMM CILJIaBaM, CTaji, TUTa-
Hy, IMHKY) 1 HemeTasiB (OETOHY, JepeBy, CKIIO-
IJIACTHKaM), BOJIOIIOTH JOCTATHHOIO MPYXKHICTIO,
CTIMKICTIO 10 CTUPAHHS 1 3HOCY, CTIMKICTIO JI0 CTa-
PiHHS, pajialiifHOI CTIMKICTIO, CTIHKICTIO 10 Aii
aTMOC()epHMX YHHHHKIB, BOJAU, KHCIOT, JIYyTiB,
PO3YMHHUKIB

Homniyperanu — OfMH 3 HOBUX BHAIB TOJTIMEP-
HUX MaTepialiB, 10 MaloTh BEIMKE MPOMHCIOBE
3Ha4yeHHs. [lo moniypeTaHiB BiTHOCSATh BUCOKOMO-

JIEKYJISAPHI CTIONYKH, 10 MICTATh 3HAYHY KUIBKICTh
YPETaHOBUX TPYII, HE3AIEKHO Bix OynOBH IHLIOL
YaCTUHH MOJIEKYJ. 3a3BHYail Il moiiMepu ojep-
KytoTh Tipu B3aemoxii Ilomiisouionatu 3 peuoBu-
HaMH, 10 MAIOTh KUJTbKa T1POKCHUIBHUX T'PYII, Ha-

MPHUKIAQA 3 TIKOISAMHU. Taki pEYOBHHH MOXYTb
MICTHTH | iHIII PEaKUiHHO-31aTHI IPyH, 30KpemMa
aminHi 1 KapOokcuibHi. ToMy B moniypeTaHis Kpim
YPETaHOBHUX TPYNl MOXKHA BHABMTH aMinHi, edipHi
(mpocti 1 cknmaaHi) TPYNH, a TAKOX apOMaTHYHI i
amiparnuni pagukamu. LI monmiMepu Ha3HBaKOTH
iHOZI «rioMiypeTaniBy, iHOAI — «i30LiaHAaTHOTO M0~
miMepaMu». YperaH MOXHa po3risaaTH sk edip
HECTIMKOI KapOaMiHOBOI KUCIOTH ab0 sSK aMimo-
edip BYTiIbHOI KUCJIOTH.

[30mianar, Mo MiCTUTBCS y CKIIaJI MoJiypera-
HIiB, pearye 3 BOJOIO (SIKIIO BOHA € HAa MOBEPXHI,
IO MOKPUBAETHCS), UMM YCYBA€EThCS st ii Ha po3-
BUTOK KOpPO3ii 1 Ha 3HMXKeHHs aaresil. Tomy 3acto-
CyBaHHS MOJIiypeTaHOBUX JIaKiB 0co0JIMBe OakaHO
JUIA 3aXUCTY BiJl KOpO3il Ta KOPO3iHHOI BTOMH
CTaJIeBUX BHPOOIB.

[Momiyperan 3acTOCOBYETHCS TPAKTHYHO Y
BCIX rajy3six MPOMECIOBOCTI JUIsi BUPIIIEHHS Pi3-
HOMAaHITHUX 3aBJaHb. OJHIEI0 3 TaKUX 3a/1a4 € 3a-
XHUCT JeTajieii MEeXaHi3MiB BiJ| KOpO3ii, BIUIUBY ar-
PECUBHHUX CEPEJOBUII, YAapHOTO HaBAHTAKEHHS 1
abpa3uBHOTO 3HOCY. DyTEpOBKa MOXE SIBIISITH CO-
0010 TOJIIypeTaHOBE IMOKPHUTTA, SIKE HAHOCHTHCS
0e3mocepeIHbO Ha JeTajb, JO3BOJSE 30LIBIIUTH
TEpPMIH CIy)KOM JIeTami Ta JOCUTh JIETKO BIHOB-
JIOETHCS Y BUMAJKY CTUPAHHSI.

[Minonomnivoeran  (IIITY)-marepian  Ginoro
(CBITII0-)KOBTOT0) KOJTHODV. TBEDIUH. Ham3BUYAM-
HO Jierkuil. BiH Mae nmvike HU3BKV TEIUIONDOBIN-
HICTb. TOMV BHKODHCTOBVETBCS SIK VTEILTIOBaY.
Marepiasr HErIrpOCKOMIYHHUH (3aKDUTI IODH), CTiM-
KHH 10 Iii 30BHIMIHIX IDUDOIHUX (HAaKTODIB.

BiH He Ma€ »OHOro IIKIIMBOrO BIUIMBV Ha
3nopoB’st monuHu. [II1Y BinmoBinae BUMoram Imo-
KeXKO00E3MEeKN ISl MaTepiaiiB, IO 3aCTOCOBYIOTh-
csl B Oy/IIBHHUIITBI.

[ITY HanwmoeTbesi MPaKTHYHO HA Bci Oyi-
BEJIbHI MarTepiaiu: MeTall, OCTOH, ILIEry, IEpEBo,
ckio, ¢apOy, Mpu HOMY TOBEPXHS MOXE MaTH
mo0y koHQIrypanito. B pesynprati 1poro Biacyr-
Hsl moTpeda B CreliaibHOMY KpirJieHHi abo mpu-
kietoBaHHi 13ospsaril.  [IITY-mokputrs crifike 10
KHCJIOTHUX Ta JY)XHUX PO3YUHIB, MOXKE MpaIltoBa-
TH B IPYHTi, BUKOPHCTOBYBATHCh, SK IOKDiBE/Ib-
HUH 1. HABiTh, CIY)UTb JUIS aHTHUKOPO3iHHOrO 3a-
xucry merany. OTHaKOBO MiIXOAWUTH SK JJISL 30B-
HIIIHBOTO, TaK 1 YIS BHYTPIIIHHOTO 3aXKHCTy KOHC-
TPYKIIIH.

Hanunennss  TBepporo  miHOMOJNypeTaHy
(TIITY) — me HaliedeKTHBHINIA TEXHONOTiS HaHe-
CEHHSI TETUIOI30MISIIMHNX TIOKPUTTIB HA MTOBEPXHIX
BEJIMKOI IUIOII a00 MOBEPXHIX 31 CKIATHUM Pellb-
epom. HammnenHs BigOyBaeTbCs 3a JONOMOTOIO
CTEiaJIbHOTO YCTaTKyBaHHS Oe3locepeHbO Ha
00'ekTi 3amoBHUKaA. OniepiKyBaHe TOKPUTTS — Oe3-
HIOBHUH oz[Hopiz[HI/H‘/'I nokpus i3 TBepaoro IV,
OTPUMAHMH y pe3y/bTari 3MilllyBaHHS JBOX KOM-
TIOHEHTIB MPH iXHLOMY OJHOYACHOMY HAIHMJICHHI
Ha TOBEPXHIO, IO i301r0eThesl. Ha mepmmid mo-
IS, TEXHOIIOTISl HAITWJICHHS Jy)Ke CXO0Xa 3 TeX-
HOJIOTi€l0 (apOyBaHHs MOBEPXHI MyJIbBEPU3ATO-
poMm. TykaBiHHS TOKPHUTTS BiJIOYBAE€ThCS MPOTS-
rom 3-40 CEKYyH/IL. HannineHuss MOXe HAaHOCUTHCS B
KiJIbKa [IapiB 0 JOCATHEHHs TOBLIMHH MOKPHUTTS,
110 BITIOBIZIA€ TETUIOTEXHIYHOMY PO3PaXyHKY.
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Hamunenns i3 TBepAOro IMiHOMOJiypeTaHy
OZIepIKAIO MHMPOKE MOWIMPCHHS HPH 13051s1mii: Oy-
JWHKIB IPOMHCIIOBOTO i LMBLUILHOTO TIPU3HAYCHH
(mizBasiB, CTiH, TOKPiBENb, MEPEKPHUTTIB, MiIJIOT,
BHYTDILIHIX IIEPEroposIoK, OANKOHIB 1 JIOMKii);
NPUMILIEHD CUILCHKOTOCIIONAPCHKOrO MPU3HAYEH-
Hs (pepM, TEIIUIb 1 T.IL.); XONOJHIIBHUX 1 Mopo-
3UJIBHAX KaMmep, Yy TOMY YHCI # Ha BOIHOMY
TpaHCHOPTi; aBTOpedprKepaTopax, 130TepPMIYHHX
KOHTEIHEpiB 1 Ky30BIB aBTOMOOLTIB, BHYTPIIIHIX
MEperopo oK Ha BOJHOMY TPaHCIIOPTi; TEXHOJOT-
YHOT'0 YCTaTKyBaHHS, CXOBHIII, pe3epByapiB, EMHO-
crei.

[epeBarn HamuieHHS TOBOPATH caMi 3a cebe.
Sk mokasana mpakTHKa, BUKOPUCTAHHS HAIMAJICHHS
i3 TBEPJOro MIHOMOJIypeTaHy J03BOJISIE 3a01Ia 1~
TH 01u3bko 50% KOIITIB, 110 BUTPAYalOTh IIPH 3a-
CTOCYBaHHI TPaJUIITHUX METO/IB TEILIOI30JISLII.

[lo-mepie, 3aBISKH yHIKAIBHAM TETUIOI30115-
UiHHMM BJIACTHBOCTSM TBEPJOTO MHOMONIypeTany
3aMOBHHK KapIUHAIBHO 3HWXKYE KalliTalbHI BHU-
TpaTH Ha YTPUMAHHS CHUCTEM TEIUIONIOCTAYaHHS
(amke s omaneHHs Tenep Oyne mMoTpiOHO ycraT-
KyBaHHS Ha0araTo MEHIOI MOTYKHOCTI) 1 TOTOYHI
BUTpPATH Ha €HEPrOHOCIT (TOMY 11O JUISl MATPHUMKH
HEOOXiIHOT TeMIlepaTypy BHTPAayaeThCsl HAOAraTo
MEHIIIE TEeIJIOCHePTii).

[lo-npyre, 3HaYyHy EKOHOMIiIO IPHUHOCUTH
3HIKCHHSI BUTPAT Ha TPAHCIOPTYBAHHS, CKIAJy-
BaHHS W MOHTaX TEIUIOI3OMALIL. ToMy 1m0 Oyab-
SKUH  TeIIoi3oNALiiHuE MaTepian Ha 85-90%
CKIA[A€ThCsl 3 rady (HOBITPs, BYIVIEKHCIOTH H
T.IL.), #0ro HabaraTo 3py4Hille i BUTiAHILIE BUTO-
TOBJIATH IPSMO Ha MICIli 32CTOCYBaHHS, HK THATH
«Barot abo ¢ypy 3 MOBITPsIM» 3a COTHI, @ TO i TH-
cs4i KimoMeTpiB. 3 OJHI€T TOHHU CHPOBUHH (YOTH-
pu Gouku 110 250 1) MoxkHa oxepxkatu 20 M° TBep-
JIOr0 TIHOMOJIypeTaHy W HAHECTH HOro mapoM B
3-4 ¢m Ha mwiom 400-600 m>. Buxonuts, 1 Tel-
JIO130IA111T TaKo1 IOl 3aMicTh napu «Kamasisy 3
40 M’ ToTOBOrO yTerIoBaya Oy/ie JTOCHTh OJHIET
«[a3eni» 13 CUPOBUHOIO 1 ycTaTKyBaHHSAM Ha Oop-
Ty. Kpim 1iporo, He OyayTh moTpiOHI Hi Bemrue3Ha
KUTBKICTh KPIMHUIBHUX 1 BUAATKOBUX MaTepialiB, Hi
OpraHizailis i 0XOpoHa CKJIay.

[To-TpeTe, 3aMOBHHMK MPaKTUYHO JO HYIS
3HMXKYE BUTPATH HA MOTOYHI W KamiTanbHI peMOH-
TH TEILIOI30JISIIIIT MPOTATOM YChOTO CTPOKY 11 CITy-
KO0u. TeopeTHuHO 1€l CTPOK OUiHIETHCs B 30-50
pokiB. Ha mpakTuui » HEA@BHI HOCIIHKEHHS 110-
KPUTTIB i3 TBEPAOrO MIiHOMOIIypPETaHy, HAHECEHNX
me B 70-1 poku XX cromitts B CIIA, €spomi i
Snownii, Mmokazanu BIICYTHICTh 3MiH KOPHUCHHX
BJIACTHBOCTEH 1IOTO MaTepiay.

[o-uetBepre, HE3HAYHA, HIUTBHICTH TBEPJIOTO
niHononiyperany 35-75 Kr/M’ BUKIIOUA€ J0aTKO-
BE HaBaHTAKEHHS Ha 130JIbOBaHUI 00'€KT, a BUXO-
JIATh, PATYE 3aMOBHHKA BiJl BUTPAT HA MOCHIICHHS
HECYYUX KOHCTPYKIIiH 00'€KTIB.

[o-m'ATe, MOBHICTIO BHKIIOYAIOTHCS BTPATH
BiJl BaHJai3My W pPO3KpaJiaHb, a 3HAYUTH 1 BUTpa-
TH Ha OXOPOHY 3MOHTOBAHOI TEILIOI30MAIIT. AKe
HAaIWJICHHIO 13 TBEPAOro IIHOIMOJIYypeTaHy IykKe
Ba)KKO 3allOMIIATH SKOi-HeOyIb IIKOAU W 30BCIM
HEMOXKJTMBO 3HSTH U BiTHECTH HOTO i3 COOOIO.

TexHoJoriyni BUroau

[lpakTuyHe 3aCTOCYBaHHS HANMJICHHA 13
TBEP/IOrO IHONOIiypeTaHy Ha IOPS/IOK TEXHOIO-
TIYHIlI BiJ {HIIMX METOZIB TeIIOi30LIi i 36epi-
rae 1o 80% Yacy Nmpu BHKOHAHHI TEILIOI30JIAIIIN-
HUX POOIT.

[lo-mepiie, 3MEHIIYEThCS Yac Ha HaBaHTAa-
JKEHHS, TPAHCIIOPTYBaHHS H PO3BAaHTAXKEHHS TEI-
JOI3ONAIIMHAX MaTepiaiiB. 3aBaHTAKUTH YOTHPH
OOUYKM 3 KOMIIOHEHTaMHU W YCTaHOBKOIO JIJISl HAIH-
JIEHHSI, JOCTaBHUTH IX 10 00'€KTa il BHBaHTAKUTH
Habarato mpocriure, Hixk 40 M’ TOTOBOrO TEIIO-
i30J1TOpA.

[Mo-mpyre, y Kinmbka pasiB CKOpOUYYIOTHCS
CTPOKH TIPOBa/UKCHHSI p061T Bpurana 3 2-x gono-
BiK B cTani podutu 10 800 M’ HANUJICHHS 32 3MiHy,
a BUCOKA WIBU/IKICTb TY)KaBiHHS (3aTBEP/IiHHS) Ma-
Tepialy JOMyCKae eKCIUTyaTauilo 00'€KTa MpaKTy-
YHO Bifpasy K miciis 3akiHYeHHs podir. Teroizo-
JISILSL TAKOT TUIOWII TPAJMUIHHUMK TOTOBUMH Tell-
JOI30NIATOPaMH BHUMAra€e Ha TOPSIOK OiTbIINX
Tpyzno3arpar.

[o-Tpete, Ha gomavy M0 TEMIOI30IAIIT 3aMO-
BHUK TP BUKOPUCTAaHHI HAIWJICHHS 13 TBEPIOTO
MIHOMOJIIYpEeTaHy OJICP)KY€E JOAATKOBY 3BYKOI30-
JIALIO, a4 3a JOIOMOI'OK HAIMICHHS 13 IIUILHICTIO
BHIIE 65 KI/M° mie i BHPpIIIIy€E 3aBAaHHS TiAPOI30-
Tl 1 aHTHKOPO3iHHOTrO 3aXUCTy CBOTO 00'€KTa.
Taxoto GaraTopyHKUIOHAIBHICTIO HE MOXKE I10XBa-
CTaTHCh JKOJIEH 13 TPAAMUIHHKUX TEIUIOI30ATOPIB.

[lo-4eTBepTe, BUCOKA anresis (MPUJIMIAHHS)
TBEPJIOro MIHOMONiypeTany 0 OyAb-sKHX MaTepi-
alliB 1a€ MOXKIIUBICTh HAIWIIOBATA HOTO NpPaKTH4-
HO Ha Oy/Ib-SIKY ITOBEPXHIO, HE IUBJISIYUCH HA KYT i1
Haxwiy, HaBiThb Ha cteii! IToKpuTTS, 1O YTBO-
PUTBCS, 13 TBEPAOrO MIHOMONIIypEeTaHy IIUIBHO 00-
Jsirae 00'eKTU 3 OyIb-IKHM peibedoM 1 3100yBae
ixH0 (popMmy, TOOTO HE BMMArae BUPIBHIOBAHHS
TOBEPXOHb ITiJ1 i30JIALLIO.

[o-m'aATe, exomoriuHa YMCTOTa HAMMJICHHS 13
TBEPJIOr0 MIHOMOMiypeTany 3Ha4yHO TOJErIye io-
TO MOHTaX ¥ eKCILTyaTallilo, a XiMiuyHa i OioJori-
YHA CTIMKICTh JOMYCKA€ HOrO BHUKOPHUCTAHHS ITij
BILJIMBOM arnECHBHUX CEDENOBHIIL.

3aBASIKM BCIM MM BJIACTHBOCTSIM. III0 BUTI-
KatoTh 3 (GI3UYHUX XaDaKTEDUCTUK 1 XiMIYHOT OV-
noBu Matepianv. [IIIY 3 vcmixoM BHUKODHCTOBV-
€TBCSl IUISI BUTOTOBJIICHHS TEIJIO-, TiApO-, Mapo-,
IIYMOI30JISIiT B KOMILIEKCI.

3axuCHI BIACTHBOCTI BITYU3HSHHUX IIHOIOTI-
yperanos [ITY-3H i III1Y-304H Gynu BumpoOy-
BaHI Ha JIMCTOBHX 3pa3kax TOBIIMHOI | MM jaypa-
moMiny J[-16 1 Byrmenesid crani (KaaMiOBaHOI,
OLIMHKOBAHO1, TaKo1, 1110 Mi/I1aBagacs KaJIMyBaHHIO
4M [IMHKYBaHHO). Ha 3a3nanerinp 3HeXUpeHi 1u1a-
CTHHKU OyB HaHECEHHH 3a JOMOMOTol0 HAITIOBA-
4iB ycraBu «[leHa-1» map miHOIIIACTYy 3aBTOBIIKH
13-15 mm. OtpumaHni y Takuii cocib 3pa3ku Oynu
BCTaHOBJICHI 3 HAXUJIOM IJIACTUHKH 45 10 TOpH30-
HTYy B NPUMILIEHHI i3 3BMYaHHAM MOBITPSIHUM Ce-
penosuueM i cepenoBuieM 3 100 %-Boro Booric-
10 i Temneparyporo 50 °C. lotnwkus mpoTsirom 6
MICSLIB Ha 3pa3sKax BUPI3yBalM JIISHKY OKPHUTTS
posmipom 10%10 MM i mepeBipsiiv Bi3yanbHO CTaH
MeTajy IiJ] MiHOIIACTOM; KpPIM TOTO, METOJOM
TPUKYTHHKA OIIHIOBAJIH SIKICTh aJre3ii MHOMIACTY
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o merany. PesynbTatm BUNpOOYBaHb IOKa3alH,
IO MOKPHUTTS Ha OCHOBI meHonomiyperanis [1ITY-
3H i IIITY-304H naniliHo 3a0e3MeuyIOTh 3aXUCT
BiJ Kopo3iil mypamrominy JI-16, a Takox ByrIiele-
Bol cram (KaaMilioBaHOi i OLIMHKOBAHOI), alle He
3a0e31eyIoTh 3aXKCT Bl KOpo3ii ByIyenesoi cra-
Jli, WO He miianack KaaMyBaHHIO ab0 LUMHKYBaH-
HIO (Ha JIEIKUX 3pa3Kax Micis 3 MicALiB BUNIPOOY-
BaHb OyJIM BUSBJICHI Ciiy kopo3ii). [TeHomomiype-
taH [1I1Y-304H, kpim Toro, He 3a0e3reuye 3aXucT
nypaimtoMiny JI-16 HemIakoBaHOTO i HEaHOIOBaHO-
ro. O4eBUIHO, JJIs 3aXUCTY BiJ KOPO3ii KX MeTa-
JiB HEO0OXiTHO pO3pOOUTH CHElialbHI perenTypH
MEHOMOJIIypETaHiB, 0 CKIaay SIKHX BXOIATh BIJ-
MOBIIHI 1HT10ITOPH KOPO3il.

[Momiyperan mMoxxe BOJOITH Pi3HOIO TBEpJic-
TIO, B TOMY YHCII 1 Jy)e BHCOKOI (HEOOXiIHOT
U1 6araTbox MexaH13MlB) ajie B TeX 4ac 30epirae
NesKy €IacTHYHICTb, sIKa J03BOJISIE TBEPJUM dac-
THHKaM TIepeMilllaTUCs 10 TOBEpXHi jaerani 0Oe3
MOJPSNINH 1 IOAANBIIOr0 pyliHyBaHHs. Enactiune
MOKPUTTS TaK caMO B 3HAYHIM Mipi HeI‘/'ITpaJIi3ye
BiOpauiiiHi # y#apHi BIUIMBY, 3ano0iraiouu ix re-
pesady Ha MIJUMMHAKYA 1 HWI 9acTUHH oOnan-
HAHHSI Ta BOJIOJIE€ 3HAYHOIO CTIMKICTIO JIO Jii KHcC-
JIOT, PI3HUX PO3YMHHMKIB, Maces, OCH3UHY, 030HY
Ta IHIIUX PYHHIBHUX PEYOBHH, IO JO3BOJISIE 3aXHU-
CTHTH JeTaji MEXaHI3MIB, Ji¢ MOCTIHHO BHUKOPHC-
TOBYIOTHCS TIO[I0HI pEUOBHHH.

[MomiyperaHoBe MOKPUTTSA BiAPI3HAETHCS Y-
K€ HU3bKHM 3HOIIYBAHHSM 1 BUCOKHM OIIOPOM JI0
po3puBY i GaratopasoBuM JieopmaLlisiM. Hoxpur-
T51 Ha/IOBIO TIPOJIOBXKYE TEPMiH CIy:KOM JeTasei, a
B pasi foro 3HoOCy, JeTajdb OYUIIAETHCS 1 TOKPUTTS
MOXHA HAHOCHTH 3HOBY.

[IporonyeTbesi BUKOPUCTaHHS KOMOIHOBaHO-
ro IMOKPHUTTS JUI 3aXMCTYy HACOCHMX LUTAHI Bil
KOpO3ii, Kopo3iiiHoi BTomu, 3HOcocTiiikocTi. Ilep-
MU{A map — MeTaji3alliifiHe MOKPHUTTS, NPYTruil —
CKJIOTKaHWHA, TPETil - momniyperaH. Take MOKPUTTS
pa3oM 3 BHCOKMMHU aHTHKOPO3IHMMH BIIACTUBOC-
TAMHU Ma€ J100pi PizUKO-MexXaHIuHi BIACTHBOCTI, &
TaKOK BOJIOJIE CTIMKICTIO O Jii arpeCUBHUX cepe-
posu. TTiHOMONiypeTaHOBI IOKPUTTS METAIOKOH-
CTPYKLIH 3 METOKO 3aXHCTY iX Bil KOpo3ii 3acToco-
BYIOTBCS Y psii KpaiH. JlocBin ekcruryartanii modi-
YPETaHOBHX MOKPHUTTIB MOKa3aB, II0 BOHH IPOTS-
TOM JIEKUIBKOX POKIB 30epiraroTh IepBUHHUIMA
OJICK, HE XKOBTIIOTh, HE (apOYIOTHCSI, JIETKO OYH-
IIAI0THCS Bij 3a0pyAHeHb. BunpoOyBaHHs nokasa-
T, MO HAHOCHTH MIHOMOJIypETaH Ha MOBEPXHIO
Haﬁﬂouinbﬂime HaOWUJIEHHSAM, OCKIIBKM II€ HE
TUIbKU CIIPHSE 3HAYHOMY ITiABULLICHHIO POXYKTH-
BHOCTI TIpayi, aje i Beie 0 iCTOTHOTO 301IbIIeHHS
edexTuBHOCTI MOKPUTTA. Taki MOKPHUTTS 3axHIa-
I0Th TIOBEPXHIO METATy HE TUIbKH 32 PaxyHOK BJia-
CTHBOCTCH IIapy IMIHOIUIACTYy, aje 1 3a PaxyHOK
ILTIBOK, III0 YTBOPIOIOTHCS IPH HOr0 CHIHIOBAaHHI,
sIK 3 OOKY 30BHIIIHLOTO CEPEJOBHUIIA, TaK 1 3 OOKY
MeTay.

AHTHKOpO3iiiHI TONiypeTaHoOBi MOKPUTTS Ha-
HOCSATh 3a JOIOMOIOI0 IICTOJIETIB IOBITPSHOTO
a00 OE3MOBITPSHOIO PO3MMIIOBAHHS, HAKaTKOIO,
MeH3JieM 1 IHIMUMH crocodamu. JKUTTE3gaTHICTD
MMOYATKOBMX KOMIIO3UIIIH TOJIiypeTaHiB CKjaaae
Bix 4 10 24 roxa. Ilpu ckimagaHHi i 3acTOCYBaHHI

TOJIiyPETAHOBUX KOMIIO3HLIIH CJiJl MaTH Ha yBasi
HCOOXIZHICTh MIBHAKOIO i PETEIBHOrO OYUICHHS
BHUKOPUCTOBYBaHOI TEXHOJIOTIYHOI amapaTypH Bill-
pas3y *k Micis HAaHEeCeHHs! MOKPUTTS, a TAKOX HEeoO-
XITHICTh CTPOroro JOTPUMAaHHS BHMOT TEXHIKH
Oe3Ieku y 3B'I3KY 3 TOKCHYHICTIO JESIKHX KOMIIO-
HEHTIB perentypu. [IOKpUTTS HAHOCATH PO3MHITIO-
BaHHSM Ha TIOBEPXHIO IITAHTH, 3a37alieTiib O4YH-
IICHY METaJeBUMH MIiTKaMH. [IOKpUTTS MOXKHA
HAHOCHTH Ha IITAHTY, 1[0 HE IIPOCOXJIa, IO JI03BO-
JISi€ CKOPOTHTHU TEPMIH MTPOBENICHHS POOIT.
AHTHKOpO3iiiHI TONIypeTaHoBl MOKPUTTS Ha-
Oynu nommpenHs i 3a kopaornoMm. Y CIIA i ®pan-
il MOJiypeTaHoBI JJAKK HAHOCATHh Ha MaJTyOH 1 rma-
nyOHI HafOyIOBH, & TAKOXK BHYTPIUIHI TOBEPXHI
IMMapiB BaHTAXXHUX CyJeH 1 TaHkKepiB. Bimome,
30KpeMa, YCIIIIHE 3acTOCYBaHHS Ha TaHKepax i
pedprKEpaTOpax  HOTHPUINAPOBOTO  IOKPHUTTSL:
NepIunii map — CMOKCHHA IPYHTOBKA; APYTUi —
TONIiypeTaH, TPETii i 4eTBEPTHH IapH — Moliype-
TaH BEIMKOI JKOPCTKOCTI. 3aB/SKH CTIHKOCTI 10 Aii
Ha)TH, ONMB i MHUHHHX 3ac00iB, HE3aWMHUCTOCTI 1
3HOCOCTIHKOCTI TIOJIiypEeTaHOBI MOKPUTTS TOYAIH
HAaHOCHUTH 1 B MAIlMHHUX BIIIUICHHSAX CyjaeH. B
AHrIIT po3po0IeHO MHOMONiypETaAHOBE MOKPUTTS
Ha ocHOBI i3omianara «Cympocek 1160» i momiedi-
piB «[ampTomaka 1180» i «anpromaka 2190» 3
JO/IaBaHHAM  JUISI [MABUILEHHA CTIHKOCTI 10 z[i'l'
BOJM 1 arpeCHBHUX CEPEIOBUIL KacTOpOBOi oiii i
STOKCHUTHOI CMOJIM; ITrMEHTOM € OKHC 3anmiza. Lle
MOKPHUTTSL BXKE 3aCTOCOBYETHCS B PI3HHUX Taly3sX
MammHoOyayBanHaa. Y Himeyuuni miHomomiypera-
HOBI TIOKPHUTTSI HAHOCATH HA MaricTpalibHi MiI3eM-
Hi TpyOONIPOBOAM, NIPU I[LOMY OJJHOYACHO JOCSTa-
€ThCS 3aXUCT iX BiJl KOPO3ii 1 Ternoizonsmii. Pani-
e Ii TpyOOIPOBOAH, IO MiJAAKOThCS PYHHIBHIM
Ii1 KOHJEHCAIIMHOI BOJIOrH, 3a0apBIIIOBAJIM, MPH-
YoMy uepe3 KOXHi JIBa- TPU POKU JIOBOJIMIIOCS
BITHOBJIIOBATH 3a0apBIICHHS; IS OIepallis y 3B's3-
Ky 3 HEOOXiJHICTIO BHUKOHAHHS OUIBIIOTO 00'eMy
3eMJISIHMX POOIT Oyna JyXe TPYIOMICTKOIO.

BucHoBku

1 Koposist meraniB 31iHCHIOETHCS BIANOBIAHO
JI0 3aKOHIB MPUPOAH 1 TOMY i1 HE MOXKHA ITOBHICTIO
YCYHYTH, @ MOXKHA JIMIIIC CTIOBLIBHUTH.

2 TloniypeTraHOBi OKPHUTTS € KPALIMM CIIOCO-
0OM 3axHCTy BiJl KOPO3ii METaly HACOCHUX WITAHT
Ta MaroTh 100pi Pi3nKO-MeXaHiuHi BIACTHBOCTI.

3 HanocuTy NiHOMONIypeTaH HA IOBEPXHIO
HAaCOCHUX INTAHI HAWJOIIBHINIE HAMUICHHSIM,
OCKUIBKU 11€ HE TUIbKHU CIpPHSE 3HAYHOMY ITiJBH-
IICHHIO TPOJYKTUBHOCTI Ipall, ajie i Beae 1o ic-
TOTHOTO 30UTbIIIEHHS €)EeKTUBHOCTI TIOKPUTTSL.
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