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BIIVIMB KUCJIOTHOCTI CEPEAOBHILIA HA OITIP JAE®@OPMALIAM
TPUBAJIO EKCIIJIYATOBAHUX TPYBHUX CTAJIEA

JlocnimkeHo BIUIMB TpUBaoi ekciutyarariii i pH cepenoBuina Ha xapakTeprcTHKH onopy Aedopmartiii TpyO-
Hoi crani 171'C. 3anponoHoBaHO BHKOPHUCTOBYBATH MOKA3HHUK KyTa HAXWIy 3aBepINaIbHOI AiNSHKM aedopma-
LiffHOTO KpUBOI SK XapaKTEPUCTHKY HECTaliOHApHOCTI KOPO3iHO-MEXaHIYHMX MPOLECIiB i MOKa3zaHO, IO
HaWOiIbII HeOE3NeYHUMH JUIsl TpUBao ekcruryaroBanux craneid € MC;i MCs. Hanani motpibHO po3mmpuTH
COPTaMEHT J0CIiKyBaHUX TPYOHMX CTasell AJIs iHTerpajbHOT OL[IHKKM MOTEHUIHUX eKCIUTyaTallifHuX PU3MKIB,
CIPUYUHEHUX KOPO3iHO-MEXaHIYHUMH MPOLIECAMH.

Knrouosi cnosa: nadrorazonpoBojiy; TpuUBaia eKCIuTyarallis; onip aedopmailiif; koposiiiHo-MexaHiuHa Jer-

pazartis; 3aINIIKOBUH pecypc.

Beryn. Ha ceoromni VkpaiHa € ogHUM 3 HalOUIbIIKX Y
CBITI TpaH3uTepiB mpupomHoro razy. CuctemMamu Maric-
TpaJlbHUX Ia30MpPOBOJIB, AKi MepedyBaloTh Y KOPUCTYBaHHI
HAK "Hadrora3z Vkpainu", pociiicbknii nmpupomHuii ras
HAIXOIWTh N0 Kpain 3axigHoi, IleHTpamproi Ta CximHOT
€Bpommu. i crucTeMy TeXHOJIOTIUHO 3B's3aHi 3 aHAJIOTIYHU-
MU MarictpanbHIUMH razonpoBogamu Pocii, binopyci, Momn-
noBd, PymyHii, Yropmuan, Cnopauunau Ta [lomemi, a de-
pe3 HUX — i 3 Ta30MpOBOJAMHU BCbOTO €BPONENHCHKOr0 KOH-
THUHEHTY. [IpomyckHa CHpOMOXKHICTb BiTYM3HAHOI ra3oT-
PAHCMOPTHOT CHCTEMH Ha BXOJi cTaHoBUTh 290Mipa M>, a
Ha Buxoni (mo kpain 3aximnoi, LleHTpanbHoi Ta CXimHOi
€Bpory, a TaKoXk 10 MoJ10BY i Ha miBaeHb Pocil) — Maibxke
170mnpa M2 Ha pik.

AKTyanbpHicCTh BUBYEHHS BIUMBY pH Ha ocoGmuBocTi
KOpO3ilfHO-MeXaHIYHIX TPOLECIB 3yMOBJE€Ha THM, IO Ha
3axigHili YkpaiHi, e TpoXoAnTbh 3HAYHA YaCTHHA CTpare-
TYHO BaXXJIMBUX TPYOOTPOBOIIB, MOIIMPEHI KUCIi IPYyHTH
i3 XJIOPUAHUMH Ta XJIOPUIHO-CYJIb(PaTHUMH EIEKTPOTITAMU
(Chornyi, 1995) 3 nitepatypu (Tsyrulnyk et al., 2004pi-
JIOMO PO 0COOJIMBY YYTJIMBICTh TPUBAJIO €KCILTYyaTOBAHHX
TpyOONpPOBINHMX CTaneil 10 BOAHEBOTO OKPUXUYEHHS, PU3HK
BUHUKHEHHS SIKOTO B KMCIIUX CEpelOBHIIAX HalOiIb .

Meta po6oTH — NOCIiUKEHHs TpUBaol Aii excrutyara-
LifHUX cepelloBHIL Ta TepMiHy poOOTH Ha nedopmauiiiHy
MOBEIIHKY TPYOONpPOBiAHNX cTajiel y KUCIHUX IPYHTaX.

Marepiaim i meToau gocsimxkeHHsi. O0'ekToM IOCTTi-
JUKeHb BUOpPAHO MAaricTpaibHi Ta30mMpOBOAW BEJMKOTO i-
ameTpa, BUroToBieHi 3i crami 17'C, siki Oynn B excrityara-
uii 41 pik. Came Takuii MaTepian TpyO MHUPOKO BUKOPHUCTO-
BYBAJIH TIiJI 9aC CTIOPYIKCHHS MaricCTpalbHUX TPYOOIPOBO-
niB y 70x pokax XX CT. Ta eKCILTyaTylOThCS 1O Lieit Jac.
JInst mocmikeHHsT KOPO3iMHUX MPOLIECIB Mifl HANPYKEHHIM
BUKOPHUCTOBYBAJIM PO3POOJIEHY paHillle KOMIIOTEPU30BaHy
ycranoBky KH-1 (Kryzhanivskyi, Poberezhnyi,
BunpoboByBaHHS 3pa3kiB 3 Martepiany Tpy06 razomnpoBofiB
Ha TOBITPi Ta B piAkux pobouux cepenoumiax (tabi. 1)
NPOBOJIMIIN B PEXKUMi CTATUYHOTO Ta TIOBTOPHO-CTATUYHOTO
HAaBaHTa)XCHHS YHCTUM 3THHOM 3 aBTOMAaTUYHOK PeecTpa-
€0 MPOTHHY 3pa3Ka.

Jlns BUBYCHHS KiHETMKM HU3BKOTEMIIEPAaTypHOi KOpPO-
3iifHOT MOB3y4OCTi BUOpAaHO TPH piBHI HOMiHAILHUX HATIPY-
JKEHb BIATIOBIITHO 10 BEJIMYMHM TPAHULb TEKYJOCTi MaTepi-
ay TpyOOmnpoBoy, sIKi BillOBiaOTh IITATHUM, ITi/IBUIIIE-

2004).

HHM LITaTHAM Ta MO3aINTaTHUM peXUMaM pobGoTh Tpy6or-
poBoay Ta cTaHOBIIATH BignosinHo 330, 420ra 510MI1a.

Ta6n. 1. Ckiaaa MoeTbHHX CepeloBHIN 1J1s BUTPOGOBYBaHb

Ne Konyenmpayis, monwln Tun rpyHToBoro
MC | NaCl | NgSQO, HCI H,SO, | exekrporirty
1 0,01 - 0,00001 - T IKACIICHU
2 0,05 - 0,0001 - -
3| 01 - 0,001 - | opmumE

PesynbTaTi pociigxeHHs: Ta ix od0roBopenHsi. [lep-
IIAM eTaroM JocHimKeHHs BBy pH Ha nedopmariiiny
MOBEIiHKY TPHBAJIO EKCIUTyaToBaHO! TpyOHOI ctaii Oymu
BHUMPOOOBYBAHHS Yy TMiIKUCICHUX XJOPUIHWUX EJEKTPOITi-
Tax. 3i 30UIbLIIEHHSIM BEJIMYMHN HOMIHAJIbHUX HANPYXKEHb
IHTEHCHBHICTh nporecy aeopMyBaHHS 3pocTae. 3a HalBH-
moro, OJNM3BKOTO [0 TPaHWIl MIIIHOCTI HaBaHTAXCHHS,
crocTepiraeMo Ha KpuBii moB3yuocTi yctymu. [Ipuuomy
XapaKTepHO, 110 AN AerpafgoBaHOro Marepialy BOHHU pi3Ki-
1Ii i MOYMHAIOTh MOSBIIATHCS 32 HIDKYMX PiBHIB HANpYy)XeHb
(momitHi yxe 3a 420MIla). OveBunHO, Taka aepopma-
LiliHa mMoBeliHKa Mo)ke OyTH CHpUYMHEHa MOLIMPEHHIM
MIKpOTPIILKH, 10 i 3yMOBIIOE CTPUOKONOAIOHE 3pOCTaHHs
nedopmarii. OCKUTBKA B eTpaloBaHill cTaii 3HAYHO Oijb-
Ia KiTbKICTh HAarpoMaKeHMX TMOIIKOMKEHb, 30Kpema i
MIKpOTPIIIMH Yy 3apOJKOBOMY CTaHi, TO Ui 1X 3pyIIEHHS
MOTpiOEH HIDKYMI piBeHb HOMIHAIBHUX HampykeHb. Taka
nedopmaniiiHa moBeaiHKa MATBEPIKYETHCS paHille MpoBe-
neanmu B IOHTVYHI nocnimkennsmu (Poberezhnyi, 2007;
Poberezhnyi & Stanetskyi, 2011).
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Puc. 1.Kineruka nedopmarii marepiany tpydonposoxy y MC1:
W —CTallb y CTaHi MocTaBky, O — 41pik excrumyararii
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Y MC;y, 3Hauenns pH B sikoMy nopiBHIO€e 5, crioctepi-
raemMo npupict nedopmauii Big 5m0 15 % puc. 1), 3anex-
HO Bif piBHA HOMIHAJIBHUX HAarNpyXeHb, (IKCYEMO TaKOXK
30ibIIEHHS KyTa HaXWIy 3aBeplUajibHOT MiISHKH KPHUBOI,
LI0 BKa3dye Ha HeOe3NeKy MoJajbLIol BTpaTU Martepiaaom
omopy TpuBanmuMm paedopmauism. [lomitHux pedopma-
uiiftHnx cTpuOKiB He (iKCyeEMO, pU3HK aBapiifHOT pozrepme-
TH3alii He3HAYHMH, 10 TOB'A3aHO i3 MPEBANOIOYUM MeXa-
HI3MOM KHCHEBOI JenonsApu3alii, i HE3HAUHUM BOJHEBUM

OKPUXYECHHAM.
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Puc. 3.Kineruka neopmartii marepiany Tpydonposony y MCs: m —
cTalb y cTaHi nocraBky; O — 41pik ekcrutyarartii

3 moganeiimM 3MeHmeHHsM pH 1o 4 (MC,) dikcyemo
icroTHi medopmauiiini ¢aykryauii (puc. 2). OcobnuBo 1mo-
MiTHI BOHU B 00J1aCTi BUCOKHX HAIPYKEHB, IO MOSICHIOIOThH
BIUIMBOM MEXaHIYHOTO YMHHWKA Ha (POHI BOIHEBOTO OK-
pUx4YeHHA. BupazHo crocTepiraéMo LMKIM MPUCKOPEHH:-
CIOBiITbHEHHS NedopMartii, sIKi BiMOBINAIOTh IUKIAM POC-
Ty TpilyHu. HaltliHTeHCUBHIII BOHM Ha TIEpPIIOMY eTari eK-
cno3uiii, nani WBUAKICTH TpupocTy nedopmarii craiae.
[Mpupict nedopmauii craHoButh 7-18 %, npote € pU3UK
panToBol po3repMeTn3alii BHACIiIOK pO3TPiCKyBaHHS, 3y-

MOBJIEHOTO BOIHEBUM okpuxueHHsMm (Tsyrulnyk et al.,
2004; Poberezhnyi, 2007).

HedopmariiiiHa mMoOBemiHKAa TPHUBAIO EKCILTyaTOBAHOT
crani y MCjz3a pH 3 e 6inbm npornoszosanoto. Jledopma-
wiifHi cTpuOKM (ikCyeMo, MpoTe BOHW 3HAYHO TUIABHIMII,
HiX y MC,. Lle 3yMOBIIeHO 3HAYHOIO XiMiYHOIO aKTHBHICTIO
CepelIoBHIIA, KA MPU3BOAUTH A0 LIBUAKOTO MPUTYIUICHHS
BepwMHU TpimuHU. [IpoTe TyT dikcyemMo HalOinbIImMii ab-
COJIIOTHUI TpupicT aedopmanii, skuii craHoBUTH 9-24 %
(puc. 3).Taki pe3yabTaTi CBiTUaTh MPO 3HAYHI PUBKKH PO3-
repMeTu3aLil BHACIIOK LIBUAKOTO PO3YMHEHHS MeTaly B
30HaX MOLIKODKEHHS i30JILiHHOTO MOKPUTTA. SIKIIO NpH
bOMY BPaxOBYBaTH MOXXJIMBICTh BUHUKHEHHS MaKpOTallb-
BaHIYHUX €JIEMEHTIB B3JOBX Tpach TPyOONpPOBOLY Ta
BIUIMB 3MiHHOTO Ta HaBEIEHOTO CTPYMIB, TO CUTYyAIlisl CTa€
3arpo3JIUBOLO.

[MoTpi6HO 30LMBMINTH KiJBbKICTh MOHITOPHHTOBHX 3aXO0-
IB Ta ONTHMI3yBaTH PeKUMH EKCIITyaTalil, 1o 1acTh 3MO-
ry e(eKTUBHO BUKOPUCTOBYBATH HasBHi TpyOONMpOBOIM Ta
3a0e3neyuTy iX MpaLe3gaTHICTh B yMoBax TpuBanoi Aii
eKcIuTyaTaliiHux cepenosuul (tabi. 2).

Tab6a. 2. Kyru Haxmity 3aBepIIajIbHUX AiJITHOK KPHBHX
nedopmanii y MC 1-3
MC He excrityarosana tpy6a, MIla [ 41 pik ekcrutyaranii, MITa

330 420 510 330 420 510
1 2,395 5,221 6,74 3,866 5,356 7,713
2 3,201 5,792 3,418 3,50p 5,909 3,941
3 4,903 5,199 3,604 5971 6,102 4,5p7
BucHOBKH:

1.TIpoBeneHo NOCHiIKEHHs BIUIMBY TPHUBAJOl eKCIUTyaTawii
Ta pH cepenoBuILa Ha XapakTepUCTUKU onopy nedopmarti-
aM TpyOHoT crami 171°C.

2.3anponoHOBaHO BUKOPHUCTOBYBAaTH MOKA3HUK KyTa HaxXWiy
3aBepIIANBEHOT AUITHKK AedopMamiifHol KpHBOT K Xapak-
TEPUCTHKY HECTALliOHAPHOCTI KOPO3iliHO-MEXaHIYHUX MPO-
HeciB i Moka3aHo, IO HalHEOE3NEeUHIIINMH JUIS TPUBAJIO
eKcIuTyaToBaHux crajei € MC; ta MCy

3. Hagami nmoTpiOHO pO3LUIMPUTH COPTAMEHT IOCIiHKYBaHMX
TpYOHUX cTanell Ui iHTerpaJibHOi OUIHKM MOTEHLiHHUX
eKCIUTyaTallifHNX PH3MKIiB, CIPUYNHEHHX KOpPO3iliHO-Me-
XaHIYHUMH TIPOLIECaMHU.
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A. H. CmaHeykuti

B/IMAHUE KUCJIOTHOCTH CPEABI HA COIPOTUBJIEHHUE JE®OPMALIUAM
AJUTEJIBHO 3KCIVIYATUPYEMBIX TPYBHBIX CTAJIEN

IIpoBeneHo mccnenoBaHUe BIMSHUS AIMTENBHON IKCIUTyaTanuu U pH cpenbl Ha XapakTepUCTHKU CONPOTHBIECHMS Jedopmarmsam
TpyOHo#t cranu 17°C. IpeanokeHo UCIONIB30BaTh MOKA3aTEeINb yIila HAKJIOHA 3aKJIIOYUTENBHOrO ydacTka Ae(opMallMOHHON KPUBOH B
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KA4eCTBE XapaKTEPUCTUKH HECTALIMOHAPHOCTH KOPPO3MOHHO-MEXAHIMYECKUX MPOLECCOB U TOKA3aHO, YTO HanOOoJIee OMacHBIMHU SIBIISIOT-
Cs1 IS JUTUTENTBHO IKCILTyaTHpyeMBbIX cranei sBisitorest MCy 1 MCj. B nanbHeiiniem HyHO pacIIMPUTh COPTAMEHT UCCIETYEMBIX TPYO-
HBIX CTajell JUIsl MHTErpajlbHOM OLEHKH MOTEHIMAIBHEIX HKCIUTYyaTalOHHBIX PHCKOB, BBI3BAHHBIX KOPPO3MOHHO-MEXAHUUECKUMU TIPO-
LECCAMHU.

Knrouesvie cnosa: HedrerazonpoBoibl; JIMTENbHAS 3KCILTyaTalMsl; CONPOTHBIEHUE JedopManisM; KOPPO3HOHHO-MEXaHUYECKast
Jlerpajialys; oCTaToYHbIi pecypc.

A. L Stanetsky

THE IMPACT OF ACIDITY RESISTANCE ON THE DEFORMATION OF LONG-TERM
EXPLOITED PIPELINE STEELS

Being one of the largest transmitters of natural gikraine has pipeline systems technologicallyneated with similar pipelines in
Russia, Belarus, Moldova, Romania, Hungary, Slavalid Poland, and through them with gas pipelihesughout European conti-
nent. The urgency of studying of the influence Hfgn the characteristics of corrosion-mechanicatesses exists since Western Ukra-
ine land, where the significant portion of stratedy important pipelines is located, is charaetedi by acidic soils with chloride and
chloride-sulfate electrolytes. The risk is greatesdcidic environments, because of the speciaiseity of long-term exploited pipeline
steels to hydrogen embrittlement. Therefore th@qse of the work is to research long-acting exatmit environments and work terms
on deformation behavior of pipeline steel in aaidlss As the object of our study we have chosemngais pipelines of large diameter
made from steel 17HS that have been in servicdXorears. To study the kinetics of low-temperattrez=p corrosion we have selected
three levels of nominal stress according to the Bimits of the yield stress of the pipeline thaanthe staff, increased staff and part-ti-
me modes of the pipeline and are respectively 830,and 510 MPa. On the first stage of the studg-ierm exploited pipe steels were
testing in acidified chloride electrolytes. Withetincrease in the nominal value of the stress sitiedeformation process increases. At
the top, near the border of strength exercise, atelved the curve creep slopes. And the charadteissthat they are sharply degraded
material and begin to appear at lower levels @ssti(already visible at 420 MPa).With further dasieg of pH to 4 (ME2) we fixed sig-
nificant deformation fluctuations. Clearly there aycles of acceleration-deceleration strain resim for crack growth cycles. They
are the most intense in the first stage of expodurther the speed of deformation decreases. Deftion behavior of long-term explo-
ited steels at ME3pH 3 is more predictable. Thus,amnclusions are as follows. The authors havéietithe influence of continuous
service and pH characteristics of resistance tordedtion of pipe steel 17HS. We have identifieduke rate of the angle of inclination
of final section deformation curve as the non-etary characteristics of corrosion-mechanical pgses and have shown that the most
dangerous to long-term exploited steels are ME1MBB. Further to extend assortment of pipe steeldhrave investigated for integra-
ted assessment of potential operational risks dalggeorrosion and mechanical processes.

Keywords:gas and oil pipelines; long-term operation; resisé to deformation; corrosion and mechanical diadien; remaining life.
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