Diznko-rexHiuHi npobemu TpaHcropry 1a 36epiraHHsa eHeproHociis

Di3HKO-TeXHIYHI MIPOOJIEMH
TPAHCIIOPTY Ta 30epiraHHs
eHeproHOCIIB

V]IK 622.4.07.6:620.197.6

BIQHOBJIEHHSA MPOTUKOPO3IMHOIO 3AXUCTY NIA3EMHUX
FA3OHA®TOMPOBOAIB Y CUIIbHOMIHEPANISOBAHUX TPYHTAX

'€ 1. Kpuncaniscokuii, "M.C. [Tonympenxo, “A.T. ®edoposuu, °B.B. Pyoxo, *I.4. ®edoposuy

YI®OHTYHI, 76019 m.l6ano-Dpanxiscovk, eyn. Kapnamcvka, 15,men. (03422) 42353,
e-mail: no@nung.edu.ua

2VMT “ Kuiempanceas”, 03065, m. Kuis, 6yn. Komaposa, 44,men. (044) 2397870,
e-mail: Rudko@ktg.com.ua

S BMY4 BM® “ Vkpeaznpom6yo”, 76000, m. Isano-Ppankiecok, syn. Ianuyvka, 574,
men. (0342) 775931,e-muil: pmkd4@inbox.ru

Hagedeno ocnosui npuuunu kopositinozo pyuny8anus 2a30Hapmonpoeooie 3 Memor epekmusHo2o 3acmocy-
6aHHs NEe6HO20 8UOAY NPOMUKOPO3IIHO20 301aYilin020 nokpumms. Teopemuuno o6IpYHMOBAHO NPAKMUYHE 3ACMO-
cy8amHs nickocmpymenesoi oOpobKku nogepxmi memany mpyou. ExcnepumenmanrsbHo 00CNiONCEHO 83AEMO3ANENC-
HICMb 3AIUWKOBUX HANPYICEHb 6I0 YACY NICKOCMPYMEHEeBOI 00pOOKU HA CNeyianbHOMY KOMIIEKCT mepmoadbpazug-
nozo ouuwenna KTO-1. [Jna 36inowenna mepminy excnayamayii. mpyoonposoois 8 CUNbHOMIHEPANi308AHUX TPYH-
max 3anponoHOBAHO KOMHUAEKCHUU npomuxopo3iinuti 3axucm. Ilooano pesyrsmamu eunpobysams i301ayilino2o
NOKpummsi, HaHeCeH020 Ha 2a3onposio Po3dinvua-I3main

KirouoBi crnoBa: MaricTpaliibHI Ia30IpOBOIM, Nepei3oisiuis, i3oisiniiiHe MoaudikoBaHe OiTyMHO-TIONIMEpHE
MOKPHTTS, IICKOCTpYMEHEBa 00pOoOKa, 3aJIMIIKOBI HANPYKEHHs, CHJIbHOMIHEpali30BaH1 IPYHTH, 1HrIOITOpH KOpO3ii-
oiomuan, aaresis

Tlpugedenvr ocHoGHbIE NPUYUHBL KOPPOZUOHHO20 PA3PYUIEHUS] 2A30HeMENPO80008 ¢ Yelbio IPPHEeKMusHo20
NPUMEHEHUSL ONPEOCNICHHO20 8UOA NPOMUBOKOPPOZUOHHO20 USOIAYUOHHO20 NoKpbimus. Teopemuuecku 060cHo8aH-
HO NPAKMU4ecKoe npumeHeHue necKoCmpyiHot oopabomxu noeepxnocmu memania mpyoul. Excnepumenmansio
UCCe008AHBL 83AUMO3ABUCUMOCHTD OCIIAMOYHBIX HANPSNCEHUT OM  8DEMEHU NeCKOCMPYUHOU  0bpabomku Ha
cneyuanbHoM Komniexce mepmoadpaszusnou ouucmku. KTO-1. /[na yeenuuenus cpoka sxcniyamayuu mpyoonpo-
60006 8 CUNbHOMUHEPATUZOBAHHBIX 2PYHMAX NPEONIONCCHA KOMNICKCHASL NPOMUBOKOPPO3UoHHas 3awuma. I[lodans
Pe3yIbmamol UCHbIMAHUL U3OTAYUOHHO20 ROKPLUNUSL, HAHECEHHO20 HA 2a30npo600 Posdursna-Hsmaun.

KitroueBble ClioBa: MarucTpajibHbIE Ta30MPOBOJIBI, MEPEH3OIAIHS, U30SAIIMOHHOE OUTYMHO-TIOJIMMEPHOE I10-
KPBITHE, MECKOCTPYHHas 00paboTKa, OCTATOYHBIC HAMPSIKEHHs], CUIbHOMHHEPATU30BAHHbBIE TPYHTHI, HHIHOUTOPHI
KOPPO3UH-OHOTIH/IBI, aATe3Us

Principal reasons of corrosive destruction of aildagas pipelines are presented with the purpossffettive
application of certain type of anticorrosive isafey coat. Practical application of sandblasting mpe metal sur-
face theoretically of surface is proven. The inggeéindence of residual stresses from time of sastitdpon the
special complex of the thermal and abrasive clegNRC-L. For the increase of term of exploitation of pipes in
highly mineralized soils the complex anticorrospretection is offered. The results of tests ofuliated coating
applied to the gas pipeline of the Rozdilna-lzrgas pipeline are given.

Keywords: gas main pipelines, reinsulation, modiftatuminouspolymeric, insulated coating sandblasti
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VYkpaina Boyiozli€ MOTYXHOIO MEPEKEI0 ra3o-
TPaHCHOPTHHUX 1 HAQTOMPOBIAHUX cUCTEM. 3HAYHA
yacTMHa ii MpuIajae Ha MaricTpaibHi TpyOO-
mpoBoau - moHax 42 tuc. KM. MarictpalibHi
TpyOOTIPOBOAH rasy 1 HaptH — 1e HaiOLIbLI
Oesneunui, HaNiiHMA 1 EKOHOMIYHHH METOx
TPaHCHOPTYBAaHHS NMPOJYKTIB Ha BEJHKI BiJICTaHI.
OcHOBHOIO CKJIa/I0BOIO MaricTpajibHUX
TpyOOTIPOBOIB € Ta30IIPOBOIH.

Ha cporomni ra3oTpaHCIIOpTHa CHCTEMa
K ,Ykprpancraz” HAK ,Hadtoras VYkpainn”
BKItouae 38,6 THC. KM Ta30MpoOBO/IB Pi3HOTO MpU-
3HA4YEHHS Ta MPOAYKTHBHOCTI. B 3araibHill cTpyk-
Typl MaricTpajdbHUX Ta30MpPOBOAIB 32 TEPMIHOM
excruyatarii Bigx 21 no 30 pokiB i Oiiblie YacTKa
ix cranoBuTh 0a13bKk0 70% [1]. BinpmricTs Marict-
pIBHUX Ta30MpPOBOAIB MalOTh MPOTUKOPO3iiiHE
IUTIBKOBE ITOKPUTTS, AKe HE 3a0e3mneuye ix Hamiid-
HOTO 3aXHUCTY.

Tpusana ekcrutyarais TpyOOIPOBOAIB Cy-
MPOBOKYETECS CTAPIHHAM 130JIALIHONO MOKPHT-
TSl 3 BTPATOIO HOTO JieNEKTPUYHUX BIACTHBOCTEH.
o cTocyeTbes Mi3eMHHUX Ta30HA(TOMPOBOIB 3
OITYMHHM IIOKPUTTSM, TO B TPAcCOBHX yMOBax 3
9acoOM MOJKJIMBE PO3TPICKYBaHHS 3aXHCHOTO II0-
KpHUTTS. SIKI0 TpyOOnpoBoaAr, MPOKIACHI B 3aCO-
JICHUX CHJIBHOMiHEpalli30BaHUX IPYHTax, MO Mic-
TTh po3unHHi CO, Ta H,S, B yTBOpeHux y ix mo-
KpUTTI TPIllTHHAX BiIOYBAIOTHCS KOPO3iliHI SBHUIIIA,
0 € HACJIKOM MIPUCKOPEHOTO TIEPEXO0Iy 3aili3a B
PO3UHMH y IPUCYTHOCTI CIpKOBOAHIO, @ TAKOXK YTBO-
penns H, 3 iioniB BogHro. Mowu 3amiza, ski
NEepexXoAiaTh B PO3YHUH, YTBOPIOOTH 3 H,S mano-
po3uunHy crnonyky FeS ynmedin zaniza), sxa y
BUTJLAI IUTIBKH BiJIKIIA/IA€THCS HA TIOBEPXHi MeTa-
ny. Ilpu nboMy y MiCIi BiKITaICHHS ILTIBKH YTBO-
PIOETBCS MiclLieBa TrajbBaHidYHA MIKpOMapa, B sKil
FeS -karop, a 3ai30 niz mwapom cyibdiny samisa -
anon. Cynb¢in 3ami3a, K KaTo/ rajJbBaHIYHOI MiK-
pomapH, MOJIETrIIye YTBOPEHHS BOIHIO 3 HOHIB BO-
JHIO, IO 3HAXOAATHCSA B po3umHi. [IpoHMKHEHHS
BOJIHIO /IO CTaJIbHOI HOBEPXHI MPU3BOAMUTE 0 Pi3-
KOTO 3HIKEHHS MIIHOCTI MeTajeBOi KOHCTPYKIII,
0 3YMOBIIOE KOpO3iiHI Tporecu. Kpim mporo
IUTIBKA CyNb(dimy 3aii3a, 0 BIAKIAIaEThCS Ha I0-
BEpXHI TpPyOONpPOBOAY, MOKpaUly€e 3MOYYBaHHS
MOBEPXHI MeTally BOJOIO, IO TAaKOXK HPU3BOIUTH
710 iHTeHCH(iKauil KOpO3ii.

Jlo pyliHyBaHHs MiI3eMHUX TPYOONpPOBOAIB
IPHU3BOJUTH TAKOXK MIKpOOioNoriyHa Koposis, 3y-
MOBJIEHa KOPO31HHOI0 aKTHBHICTIO TPYHTIB. bioko-
po3iiiHa aKTHBHICTh TPYHTIB BUKJIHMKA€ 3MiHH (i-
3MKO-XIMIYHUX BJIACTUBOCTEH 3aXMCHHUX IOKPHT-
TiB, 3MEHIITYE X MIITHICTH Ta aATe3ito J0 MOBEPXHi
Merany. OCKUIBKH dacTKa MIiKpoOioJIoTigHOTO
YMHHUKA y 30UTKax Big Koposii nepesumrye 50 %
[2], To 3po3yMiJiO, 110 JTAHUM YHHHUKOM HE MOKHA
HEXTYBaTH.

Taki yMOBH (pyHKITIOHYBaHHS Ta30HadTOTpa-
HCIIOPTHOI CHCTEMH CIOHYKAIOTh 10 PETENBHOTO
TMOLIYKY Ta BIPOBA/UKCHHS POrPECHBHIX METOIIB
NPOTHKOPO3IHHOr0 3aXUCTy TPYOONPOBOAIB, 11O, B
CBOIO 4epry, MpusBeie 10 30UIBLICHHS TEPMIHIB
eKcIuTyaTarii OCHOBHUX BI/Ip06HI/I‘II/IX 3aco0iB,
CKOPOYCHHS aBapiHUX CUTyaliH i, 3peImToro, — 10
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3MEHIICHHs EeKCIUTyaTaliiHUX Ta PEMOHTHUX BU-
Tpar.

OCKUIBKH 3TiIHO 3 JaHUMH TEXHIYHHX 00CTe-
JKEHb 3HaYHa YaCTHHA MariCTpalibHUX Ta30IpOBO-
JIiB BUMAarae Imepeizoisiiii, oco0MBa yBara mpH/Ii-
JSE€ThCS  130MALIMHAM TOKPHUTTSAM Ha OiTyMHO-
NOJIMEpHi OCHOBI K HaWOUIbII NpPUAATHUM Ta
e(eKTUBHUM JJIsl PEMOHTY Ta30Ha(TONPOBOIIB Y
TpacoBuX ymoBax. Lli TOKpHUTTS 3aliMarOTh TPETIO
MO3HITIO 38 BHKOPHCTaHHAM [3] MCIIA 3aXHUCHHX
MOKPHUTTIB 3aBOJICEKOTO Ta 0230BOr0 HAHECEHHS Ha
OCHOBI CTa01J1i30BaHOTO MOMIETHIICHY Ta MOKPUTTA
Ha OCHOBI TEPMOPEAKTUBHHX, B TOMY YHCII €MOK-
CHJHUX 1 MOIYPETAaHOBUX CMOJI.

Peanii crpykrypn BHpoGHMITBA i 3acTOCY-
BaHHs IPOTUKOPO3IMHUX MaTepiamiB sl 13011k0-
BaHHs PI3HUX THIIIB MariCTpaibHUX 1 MPOMHCIO-
BUX TpyOompoBoniB B YKpaiHi HE HO3BOJSIOTH
BIAMOBHTHCS B HanOmmxkui 5-10 pokiB Bin merire-
BUX 1 JIOCTYIIHHX IOKPHUTTIB Ha OCHOBI OITYMHO-
MOJIIMEPHHUX MaTepialiB.

Edexrusnicts 3axucty Big Koposii Tpy6o-
MIPOBOJIB 3aJIeKUTh BiJl HU3KH YMHHUKIB, sKi TO-
TpiOHO BpPAaxOBYBATH SIK MPH BHUOOPI ITOKPHUTTS,
croco0y HOro HaHECEHHsS, TaK 1 CTaHy IMOBEPXHI
TpyOompoBoay mepes Woro HaHeceHHAM. BkazaHi
YUHHUKHU € MI0-CBOEMY BAXKJIUBHMH, 1 TOMY AOCIi-
JDKEHHS XapaKTEPUCTHK MOKPUTTIB, iX mapaMeTpis,
a TaKOX IIArOTOBKAa IIOBEPXHI TPYyOOIIPOBOIY,
SKICTh BUKOHAHHS SIKOi CYTTEBO BILTHBA€E HA KOPO-
3iliHy TPUBKICTh Ta MIIIHICTh aAre3iiHOTO 3B 3Ky
3 MOKPUTTSAM, € aKTYaJIbHUM.

Ha croromni Bi,Z[OMi Takl MeXaHI4Hl CIIOCOOH
OYHMIIEHHS TIOBEPXHi METAIly Bi/l NACHBHUX ILTiBOK,
HEPO3UYMHHHUX OKCHJIIB METaNy, SIK MICKOCTpyMEHe-
Ba Ta JpobocTpymMeHeBa 00poOka, WITipyBaHHA
OYUCHUMH iHCTpyMeHTamMH Tolo. [lepmum era-
IIOM MEXaHIYHOTO CHoco0y OYMINEHHS MOBEPXHIi
MeTajy Tepe/i HAHECEHHSIM IIOKPHUTTS € BHUJIAJICHHS
OKaJuHU a00 ipKi 3a JOTIOMOTOI0 METaJeBUX IIli-
TOK. AJle y Takuii croci® He JocATaeTbCsA PiBHOMI-
PHOTO OUMILEHHS MOBEPXHi: HAa HiH 3aJUIIAIOTHCS
CMYTH, TIOAPSIIHUHY, TPOAYKTH KOPO3ii.

IlickocTpymeHeBy 06po61<y MPOBOJISTE 3 Me-
TOKO JIOCSTHEHHS PIBHOMIPHOi MAaTOBOI OJHOPIAHOT
[IOBEPXHI METajly, CTBOPEHHs HEOOXIAHOrO PiBHS 1
PO3MOJLTY 3aIUIIKOBHX HAINpPYKCHb y IOBEPXHE-
BHX LIapaX TPyOOIpPOBOLY [isi KOMIICHCALT BTpaT
MILIHOCT] Bil KOPO3IHHMX MOIWIKOMKEHb. [lpore
3aCTOCYBaHHS BIJIOMHX CIIOCOOIB IMiCKOCTpYMEHE-
BUX 00pOOOK MpHU3BOAMTE 10 Aedopmariii moBepx-
Hi Ha 30-50 A, a HEOAHOPIHICTH MOBEPXHI METa-
Ty, 3aJIMIIKK 3a0pyAHEHb BUKIHKAIOTH EJIEKTPOXi-
MIigHy KOpO3if0. B mpoMy BHTIQIKy MpU KOHTAKTI
METaJIy 3 eJIEKTPOIITOM (IKAM MOKe OyTH BOJIOTa),
Ha HOro MoBEpXHi BUHHKA€E OaraTo MiKporanbBaHi-
YHHX Tap, J€ aHOJaMH € YaCTUHKH MeTally, a Ka-
Togamu — 3a0pynHenHs. [Ipu npoMy aHoIU pPO3UH-
HSIOThCSA, HA KaTolax 3B'S3YIOThCS EJICKTPOHHU.
[Iporec Kopo3ii cTaabHOI OBEPXHI MOKHA 300pa-
3UTH HACTYITHUM YHHOM:

Fe’ -2e - Fe'?,
2H +2e - Hgf.

OTxe, 3a1i30 B Pe3yJIbTAaTi BOTHEBOI JCTONS-
pu3allii mouynHa€e KOpoayBaTH.
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Pucynok 1 —Po3noais 3ainkoBuX HanpyeHb y MOBEPXHEBUX IAapax 3pa3KkiB

[HIIMM TpUKITagOM YTBOPEHHS TajbBaHIYHOT
napy Ha TIOBEPXHI METaly € 3BapHHUI IIOB - OCHO-
BHUI MeTajn. B qaHoMy BUINAJKy aHOJOM CTa€ Me-
Taj moOjuM3y 3BapHOro IBa, Ha SIKOMY BingOyBa-
I0ThCSI KOPO3iliHi SBUIIIA.

Mertoro nanoi poboTu Oyli0 BIOCKOHATIEHHS
Croco0y BIJHOBIICHHS CTaJieBUX TPYyOONMPOBOIIB
HIISIXOM ITOBEPXHEBOI 0OPOOKH Iepes] HaHECEHHSIM
MOKPUTTS 3 OTPUMAHHSAM ONTUMAIILHOI BEIUYNHH
3aJMIIKOBUX HAMpPY>KEHb y MPHUIIOBEPXHEBUX Ia-
pax Metany Ta piBHOMIpHHH iX pO3MOALNT MO BCik
MOBEPXHI, 3 METOK KOMIICHCYBAaHHS 3HWKCHHSI
MIITHOCTI 4epe3 KOpo3ifiHi momKomKkeHHs. Lle
JIaCcTh 3MOTY OTPHMATH PiBHOMIpHY TOBEpXHIO 6€3
nop, TPIlMH, TOMIMIOK i3 MOXKIUBICTIO MIITHOTO
aAre3iiHOTOo 3B'SI3KY 10 MOAN(IKOBAHOTO OiITYMHO-
MOJIMEPHOTO TOKPUTTSI, JO CKIQAy JOJaTKOBO
BBeJICHI 1Hri0ITOpH KOpO3ii, Ta OloIMmu, IO H0-
3BOJIUTh 30UIBIINTH iX CTIMKICTH 0 MIKPOOHOIO
BIUIMBY, 3a0€3MEUUTH 3aXUCHI MPOTHKOPO3ilHi,
rizpodo6Hi Ta GakTEepUIINIHI BIACTUBOCTI 1 3a0€3-
MEYUTh MOXKITUBICTh BUKOPUCTAHHS B CHJIBHOMIiHE-
panizoBaHUX IPYyHTAX.

ExcnepuMeHT i 00roBopeHHs

Crioci0 peMOHTY CTaJIbHUX TPYOOIPOBOIB,
MOJIATae B TOMY, IO ICIIS BiTHOBJICHHS nedexT-
HUX JTUISTHOK, OYMILEHHS MOBEPXHi TPYOOIPOBOAIB
BiJl MOLIKO/PKEHOTO TMOKPUTTS, MOAAIBIINM HaHe-
CEHHSIM 0araTOIIApOBOTO 3aXMCHOTO MOKPHUTTA il
OiIIAI0Th  TUTACTHYHOMY — JeopMyBaHHIO, —sIKe
3MIHCHIOIOTh ITICKOCTPYMEHEBOK 00poOKor0. s
LBOr0 Ha IOBEPXHIO METany TPyOU uepe3 COIIo
nmiametpom 0 10 Mm, Blz[z[aneHe Ha Bigcrads 70-
150 MM, noparoTh KBapLOBH TicoK. KyT Haxuiy
CTpyMeHs Ticky — B Mexax 70-90°,gyac 00poOku —
60 c. ITiciast 1pOro MOBEPXHIO METATY IMOKPHBAIOTH

TPYHTIBKOIO, & MicJIsl OBHOTO il BUCUXaHHS HAHO-
cATh MOIU(IKOBaHY MACTHKY 1 TpyOy OOMOTYIOTH
30 HOIO CTpiuKorO [4].

3MIITHEHHS TTOBEPXHI METAIy MICKOCTpyMEHE-
BOIO 00pOOKOI0 00YMOBJICHE CTBOPCHHSIM 3aJUIII-
KOBUX HAIPY)KE€Hb B MOBEPXHEBOMY Iuapi i BH-
KIIFOYEHHI POCTY TPINIMH MUITXOM OJIOKYBaHHS X
YaCTUHKaMH KBapIly, IO YTPYTHIOE TPOHUKHEHHSI
KOPO3iHOr0 CepeIoBHILA BCEPEMHY 3aPOJUKEHUX
TPILMH. YTBOPEHI 3aJIMUIKOBI HANPYKCHHS CTHC-
KaHHS B TIPHUIIOBEPXHEBOMY IIapi TpyOompoBomy
3a0e3MeuyloTh KOMIICHCYBAHHS BTpaTH MILHOCTI
BiJI KOPO3IWHUX TOMIKOKEHB, CYTTEBO BIIMBAIOTH
Ha (OpPMYBaHHS 3ATUINKOBUX HAIPYKEHb B 3aXHC-
HUX MOKPHUTTAX. B 3a7€KHOCTI BiJ 1X BENUYMHU B
OCHOBI TIOKPUTTS BUHHKAIOTh 3AJIMIIKOBI HAIpy-
JKEHHSI CTHCKaHHS, sIKi 00YMOBIIOIOTh BUCOKY Ha-
JAHICTH TTOKPHUTTIB.

3MILHEHHS. TIOBEPXHI TPyOONMpOBOIY €KCre-
PUMEHTAIIHO MEPEeBIPEHO Ha 3pasKax, BHPI3aHMX
13 Tpy0 MaricTpallbHUX Ta30IpPOBOAIB 31 CTaii
1002®b. OunineHi i 3HSKUPEHI 3pa3KH Ti1aBaIu
MICKOCTPYMEHEBIH 00po0Ii Ha cCremiaTbHOMY
KOMIIIEKCi TepmoabpasuBHoro ounmenas KTO-1.
OO0poOKy MOBEpXHi 3/IMCHIOBAIIU B I’ SITU YaCOBUX
pexunmax: 10; 30; 60; 120; 186, (puc. 1,kpusi 1-5).

[TomaBaHHS KBapIIOBOTO IICKY 3IiHCHIOBAIOCH
yepes cremiaabHe cormio miamerpom 10 mm. Haii-
O1TbII e()EKTUBHUM PEXHMOM € OOIyBaHHS TOBe-
pXHi, po3mimenuM Ha Bigctani 70—150mm comnom
3 KYTOM Haxuily CTPyMEHS MICKy IO HOBEpXHi B
Mmexax 70—90°. Tuck moBiTps, 1m0 3a0e3MeYnB BU-
Xij micky depes comto, —B Mexkax 0,5-0,55MI1a.

3anuIKoBi HaNpYXEHHS HA MOBEPXHI 3pa3KiB
IicyIs mpoBeAeHoi 00pOOKHM B Pi3HUX peKUMax BU-
3HAYAJIH 332 METOAMKOI0, po3pobiieHow y Dizuko-
MexaHigHoMy iHCTHTYTI HAH VYxpainn. Pexumm
3MIITHEHHS ONTUMI3YBaJld 3a PO3IMOIIJIOM 3aJIHII-
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Tabauusa 1 —Pe3yabTaTn BUNPOOYBaHb 3pa3KiB

B MOBEPXHERO l_i\é[)r(esiﬂ CTpiukH | Ajresis MacTukum | 3arajgbHa TOBIIWHA MinHiCcTh
0BPOGKH 3pa3KiB ( ) 10O MacCTHKH, | IO 3aTPYHTOBAHOQIO | 3aXHCHOTO MTOKPHUTT, Ha yaap
H/mm meraiy, H/Mmm MM npu 20 C, Ix
HeoOpoOJIeHa 1,7 0,69 4,2 15
00pobieHa MeTaTi- 17 072 42 15
YHUMH [ITKAMU ' ' '
MiCKOCTPyMEHEBA 17 0.76 42 15
00pobKka ’ ’ ’

KOBHUX HAaIlpy>K€Hb B MOBEPXHEBHX IIapax 3pa3KiB.
Po3nozin 3aMuInmkoBUX Hanpy>KeHb BCTAHOBIIIOBA-
T B 3aJICKHOCTI BiJ[ TapaMeTPiB 1 peKUMIB ITiCKO-
cTpyMeHeBoi 00pobku. Ilpm BHOOpI mapameTpiB
KepYBINCh HEOOXiAHICTIO (hOpMYyBaHHS MaKCHMa-
JBHUX 3aJHMIIKOBUX HANpYXEHb CTHCKAaHHS B IO-
BEpXHEBUX IMapax Tpyou. [lix gac mickocTpymeHe-
BOTO OYHWIICHHS IOBEPXHI METally YTBOPIOETHCS
FOBCHITbHA TIOBEPXHS.

[Tig aiil yacTHHOK Ha MOBEPXHI MeTaly BHHU-
Kae eNeKTPOHHA eMicis, sKka 3aTyxae uepe3 15—
20xB. 1 MO3UTHUBHO BILIMBAE Ha GOPMyBaHHS ajre-
3IHHOr0 KOHTAaKTy “MOKPUTTS — MeTan . TilbKn
ML Ji€10 eNEKTPOHHOI eMicii yIaeThesl MiBUILATH
aares3iiiny MinHicTh y 1,5pasu.

Po3nozin ocboBUX 3aJMIIKOBUX HANpPYKEHb B
MOBEPXHEBMX Imapax 3paskiB (muB. puc.l) 3ae-
JKUTh BiJ 9acy OOpOOKHM TIpH TOJaBaHHI IICKY 3
OZIHOTO coruia aiaMerpoM 10 Mm.

Sk BuaHO 3 puc. 1, rMMOMHA MOIIMPEHHS 3a-
JMIIKOBUX HANpyKeHb CTUCKAHHS IO TOBILWHI
3pa3ka posnoginsgerscss Ha 208 mxm. B monmanb-
oMy BIIOYBaeTbes ix 3MeHmeHHsA. Ha riambwmi
noBepxHeBoro mapy 1,0 MM BOHM MPakTUYHO BiJl-
CYTHI.

Haii0inpm onTuManbHUN PO3MOALT 3aIUIIKO-
BHUX HaIlPY>XEHb IT0 TJHOWHI MOBEPXHEBHUX IIapiB
MIPOKOPOIOBAHUX 3pa3KiB JOCATAETHCS TPH daci
00po6ku 60c¢ (kpuBa 3 Ha puc. 1).

30ibLIeHHS] TPUBAJIOCTI Mpouecy oOpoOKu B
inTepBasi 120-180c mpusBoauTh 10 30UIbIICHHS
3aJTUIITKOBUX HANpyXeHb  CTHCKaHHSI [0
1470MIla. Ilpore 1l peskuMHu He € ehEeKTUBHUMH,
OCKIUJTbKM BUMAraloTh BEJIMKHX BUTpAT MICKY 1 MmpH
IbOMY 3MEHIIY€ETHCS TOBIIMHA CTiHKK TpyOH. [o-
CITiDKEHHS, POBEICHI HAa HOBHUX TPy0Oax Mmokasaly,
O CTaOUTBHICTh PO3MOALUTY 3JIMIIKOBHX HATIPY-
JKEHb B MPUIMOBEPXHEBHX IMapax JOCSATAETHCS TPU
ONTUMAJIBbHIA TPUBAIOCTI PEXHUMY OOpOOKH, fKa
cranoButh 30c.

Iicast mickoCTpyMEHEBOI 0OpOOKU MOBEPXHi
TpyOH Ha ONTHMAILHOMY PEXUMI Ha Hei, 3 METOko
3axXHCTy BiJi KOpO3ii Ta 30UThIICHHS aire3ii i30Is-
LUiHHOTO MOKPHUTTS O METaly, HAaHOCSTb I'PYHTIB-
Ky. I'pyHTiBKYy roTyioTh Oe3mocepenHbo mnepes Ha-
HECEHHSIM Ha METall IIISIXOM PO3YMHEHHS OiTyM-
HO-TIOJIIMEPHOT MAaCTUKU Y OCH3UHI IPH MacOBOMY
criBBigHOmIeHH] 1:2 3 BBeIcHHM iHri6iTopa ,B” B
kinpkocti 0,66mac.%. IaribiTop kopo3ii ,B”, skuit
BITHOCUTBCS 10 KaTIOHHUX MOBEPXHEBO-aKTHBHUX
PEYOBHH, 1[0 3MEHIIYIOTh BOJOHACHYEHHS 1 3aIo-
0iraroTh 010KOpO3ii, JOAI0Th B TPYHTIBKY LIS TI0-
KpaIeHHs MPOTHKOPO31MHNX, 130JIAIIHHNX Ta OaK-
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TCPHULUIHIX XapaKTePUCTHK. Jl06aBKU KX pedo-
BHH 3HIDKYIOTb [OBCPXHEBUH HATAI IPYHTIBKY,
30UIBIIYIOTH i 3/1aTHICTH IO 3MOYYBAaHHS METAIy i
PIBHOMIPHOTO PO3TiKaHHs HOTO MoBepxHEr. [ py-
HTiBKa 3allOBHIOE BCi HEPIBHOCTI IMOBEPXHi, IO
CHpusi€e MITHOMY 34CIUICHHIO TIOKPUTTSI 3 METAJIOM.

[Ticns MOBHOTO BHCHMXaHHS TPYHTIBKH Ha Hel
HAHOCHUTHCS MOAH(DIKOBAaHA MAacTHKa TAKOTO CKJIa-
y, Mmac %:

0iTyMHO-TIOJIMEpHa MacTUKa —99,95

iHT10iTOp KOpO3ii-Oiomug "™ —0,05.

[TinOupanHs 1Hri0ITOPIB MPOBOAMIIHN 3 THX Mi-
PKyBaHb, 100 BBEICHHS HEBENHMKOI iX KiIBKOCTI
10 GiTyMHO-TIONIMEPHOI MACTHKH IIOKPAIlyBalIo
azresiiiHi XapakTepUCTHKH, 3a6e31edyBano Mikpo-
OlonoriyHy cTilKicTh Ta TigpodoOHi BIACTHUBOCTI
MOKPUTTS.

B Tabn. 1 HaBemeHi MOPIBHSIBHI pe3yIbTaTH
BUIIPOOYBaHHSA MOIU(IKOBAHOTO OITYMHO-IIONI-
MEPHOTO MOKPUTTS, HAHECEHOTO Ha 3pa3KH i3 Mari-
CTpaJIbHUX TPYOONPOBOJIB 3aJIeKHO Bil BUAY 00-
pOOKH TX TOBEPXOHB.

Onep>xaHi 1aHi CBi9aTh, IO B PE3yNIBTATI TIi-
CKOCTPYMEHEBOI 00pOOKM MOBEpPXHI TPyOOIpPOBO-
Iy anaresiss MacTHKH A0 3arpyHTOBAHOTO METaly
3pocia Oinbie Hixk Ha 10%.

Jns  3MiITHEHHS TOBEpPXHI TPyOOIPOBOIIB
3BEPXY MOIM(IKOBAHOI MACTHKH [0JaTKOBO Ha-
KJICIOIOTH 130JIALIHHY CTPiuKy. 3aBASIKH 3aIlporo-
HOBaHOMY  CIIOCOOY  HOCATa€ThCs  CTPYKTYPHO-
OJIHOPIZHE MOKPHUTTS 3 BUCOKUMH TMOKa3HUKAMH
MEXaHIYHAX BIACTHBOCTEH. OTpUMaHe OJHOpifHE
MOKPUTTSL HE MOTpeOye M0IaTKOBOI 0OpOOKH, IO
CHpOIIYy€E MpOIeC 1i30JI0BaHHA 1 pPOOWUTH HOro
OinbI epeKTUBHUM. 3aCTOCYBaHHS JaHOTO CIIOCO-
Oy momepemkae YTBOPEHHS BTOMHHUX TPIIIMH Ta
KpUXKe PyHHYBaHHS MOBEPXHI, 3aBISIKH 4OMY 30i-
JIBIIYETHCST TEPMIH EKCILTyaTawlii TPYOOIIPOBOIIB.
Beezennst  iHri6iTOpiB  KOpO3ii-GloLmAiB K 110
CKJIajy TPYHTIBKH, Tak i 10 CKIagy OITyMHO-
IOIIMEPHOI MACTHKH 3a0e3ledye 3axuCT MiJ3eM-
HHUX TPYOONPOBOJIB BiJi KOPO3il B CHIILHOMiHEpa-
T30BaHUX TPYHTAX.

3 METOI0 MEepeBipKH OCHOBHHUX TEXHIYHUX Xa-
PaKTEepUCTUK 130JSIMIHHOTO MOKPUTTA Ha OCHOBI
MonudikoBaHoi  OITYMHO-TIOJIMEPHOiI  MacCTHKH
MBIIIM-/I-1I' Hamu Oynu HpOBEACHI BHUIPOOY-
BaHHS 130JIAI[IHHOTO MTOKPUTTS B TPACOBUX YMOBaX
razonpoBoay Pozninbra-I3main (Oxecbka 00s1acTh)
3a MPOTPaMoi0 1 METOAMKOIO, PO3pOOJIEHOI0 Hay-
KOBISIMH YHIBEPCHTETY BIiAMOBIAHO 1O BHUMOT
JCTY 4219-2003 Tpy0OomnpoBoau cTajieBi Maric-
TpasbHi. 3arajibHi BUMOTH 3aXHCTY BiJl KOpO3ii’.
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Taoauns 2 — Pe3yabTaTu nepeBipku i30/s1LiiiHOr0 MOKPUTTS HA 0CHOBI MoaudikoBaHoi
oiTrymHo-noJrimepHoi MacTuku Ta crpiuku [IBX Bupoouuursa 3AT , O3om”

Bumorwu 3rigHo 3 Pesynbratu MeTtoau
Hassa noxasimka JACTY 4219-2003| BunpoOoByBaHb | BHUIIPOOOBYBaHb
30BHINIHIN BUTIISA 3aXHUCHOTO CyripHmit map Oz[quiz[leﬁ IICTY 4219
HOKPUTTS CYUTBbHUI
3aranbHa TOBLIMHA 3aXHUCHOTO He mene 4,2 43 ACTY 4219
MOKPUTTS, MM
AJres3ist MACTHKH 10 3aTpyHTOBAHOL Honatok E
craneBoi nosepxHi, H/mm He menme 0,25 0.6 ACTY 4219
. . Honatok E

Anresis cTpiuku 10 MacTuku, H/Mm He menme 1,5 1,7 ACTY 4219
CyIIIBHICTh 3aXMCHOTO MOKPUTTS . .
TIpH eJIeKTpUIHOI HarpyTh 5 KB Blélcgégig“ 28 JACTY 4219
Ha 1IMM TOBIIMHH MTOKPHUTTS p

. — Aho Homatox A
Minnicts Ha yaap npu t = 20°C, Ix He menme 15 18 ACTY 4219
Pesynpratn  BUnpoOOBYBaHb  i30JIALIITHOTO 5. ITlpoBeneni BUMpPOOYBaHHS 130JSALIITHOTO

MOKPUTTS, HAHECCHOTO Ha TOIIKOMKeHY (moci-
Hy) IUISHKY TaszompoBoay PosminbHa-I3main mos-
)kuHo 260 M miamerpom 800 MM, HPOKITaICHOTO
Ha Bigcrani 55 kM Big I'KC bepesiBka, mpeacras-
JIeH1 B Ta0umi 2.

PesynpraramMu mpoMuCIOBUX BUIIPOOOBYBaHb
B TPACOBHX yMOBax OyJI0 BCTAHOBJICHO, ITIO 130J1s-
IiHEe TIOKPUTTS HA OCHOBI OITYMHO-TIOJIIMEPHOL
Mactukn MBITIM-/I-1I" moka3ano Bumii (i3uKo-
MEXaHI4H1 XapaKTepUCTUKU 32 HOPMATHBHI IMOKa3-
Huky 3rigao 3 JJCTY 4219.BBenenns iHrioiTopin
KOpO3ii K 0 CKJIaxy TPYHTIBKH, TaK 1 IO CKIIaIy
MaCTHKHU MOCHJIIOE O10CTIMKICTh 130MSIHHOTO TO-
KpUTTS, a TaKOX 30UIBIIYE TEPMiH EKCIDTyaTarlii
MiA3eMHUX Ta30Ha(TONPOBOIIB B CHUIIBHOMiHEpa-
J30BaHUX IPYHTAX.

BucHoBku

1. ExciepiMeHTaIbHO NepeBipEeHO 3MIIIHEHHS
MOBEpXHI TPyOONpoBOAy crocoOOM MiCKOCTpyMe-
HEBOI OOpPOOKH Ha CHEIiaIbHOMY KOMIUIEKCI Tep-
MoabpaszuBHOi ouncTku KTO-1 Ha 3paskax, Bupi-
3aHUX 13 TPyO MariCTpadbHUX Ta30MPOBOMIB 3i
crani 100 205.

2. BcranoBieHo, o HalOUIBII ONTHMAaIbHUN
PO3MOMIUT 3aJUIIKOBHX HANPYXKEHb 110 TIHOWHI
MMOBEPXHEBUX IMApiB MPOKOPOJOBAHUX 3Pa3KiB J10-
cAraeThes 3a yacy o0pooku 60c¢.

3. Ha HOBuX Tpy0ax cTabifbHICTH PO3NOALTY
3QJIUIIKOBUX HANPYKEHb B MPHUIIOBEPXHEBUX IIa-
pax JIocAraeThCsl 3a ONTHUMAIBHOI TPUBAIOCTI pe-
skumy 00pooku 30¢.

4. PesynpraTamu BUIPOOYBaHHS MOIU(IKO-
BaHOT0 OITyMHO-TIOJIIMEPHOT'O TOKPUTTS, HaHece-
HOT'O Ha 3pa3KH i3 MariCTpalbHUX TPYOONPOBO/IIB,
B 3QJICKHOCTI Bl BHIYy OOpPOOKH iX IOBEPXOHb
BCTAHOBJICHO, IO a/re3is MOAU(DIKOBAHOI MACTUKH
JIO 3arpyHTOBAHUX 3pa3KiB, MIOBEPXHS SIKUX IIiIIa-
Bajiacsi MICKOCTpyMEHeBii oOpoOui B oNTHMalb-
HOMY PEKuMi € BUIIOK0 Oinbiie Hixk Ha 10 Ymopi-
BHSTHO 3 HEOOPOOJICHUMU 3pa3kaMHu.

MOKPUTTA Ha OCHOBI MonudikoBaHoi OiTyMHO-
nomiMepHoi mactuku MBIIIM-JI-1I" B TpacoBux
yMoOBax razomnpoBoay PosminsHa-I13maiin.

6. BcTaHoB/eHO, 110 130JIs1iHHE TOKPUTTS Ha
OCHOBI OiTymMHO-TIONIIMepHOI Mactuku MBITIM-/I-
1I'" mokazano Bumi (i3uKO-MeXaHIuHI XapakTepuc-
THKH 32 HOPMaTHBHI MOKa3HUKHK 3rimHo 3 JICTY
4219. BeeieHHs iHTIOITOPIB KOPO3ii-010MMIIB SIK
0 CKJIaAy TPYHTIBKH, TaK 1 JO CKJIaay MAacTHKH
MTOCHITIOE O10CTIHKICTh 130JIALIHHOTO TOKPUTTS, a
TaKOX 301JbIIy€e TEPMiH eKCIUTyaTawil Mmig3eMHHX
ra3oHaTONpoOBOMIB B CHILHOMIHEPAi30BaHUX
IPYHTaX.
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