Jwéomup IOBEPEJKHUH', Anopiii TPHI[AHYYK’, /Tio60e IOBEPEKHA’

BIIJIUB I'A3OI'IAPATIB TA KOHHEI{TPAHIT KOPO3UBHUX CKJIAJHUKIB HA
XAPAKTEP I HIBUAKICTb KOPO3IMHUX IMPOLECIB HA TPYBOIIPOBOJAX

lleauo—(DpaHKiGCmeZ HAYiOHANbHUL MeXHIYHULL YHIsepcumem Hagmu i 2a3y,
eyn. Kapnamcoka, 15, m. Ieano-®panxiscox, 76019. E-mail: lubomyrpoberezhny@gmail.com
*Iano-Dpanxiecuii HayioHanbHULl MeOuuHull yrigepcumen,
sya. Ianuyoka 2, m. leano-@pankiscok, 76018

Lyubomyr POBEREZHNY', Andrii HRYTSANCHUK’, Lyubov POBEREZHNA®

INFLUENCE OF GAS DISCHARGES AND CONCENTRATIONS OF
CORROSIVE COMPONENTS ON THE CHARACTER AND THE RATE
OF CORROSION PROCESSES ON PIPELINES

' vano-Frankivsk National Technical University of Oil and Gas,
15, Karpatska Str., Ivano-Frankivsk, 76019, Ukraine. E-mail: lubomyrpoberezhny@gmail.com
’Ivano-Frankivsk National Medical University,
2, Halytska Str., Ivano-Frankivsk, 76018, Ukraine

ABSTRACT

To ensure the Ukraine energy security is particularly important problem of increasing the resource base,
currently hampered by a significant lack of funds for exploration. Unfortunately, the current economic situation
in the country does not give reason to expect a radical improvement in the oil and gas industry, and with it a
sharp increase in proven reserves of hydrocarbons by opening new fields.

Physical and mechanical properties of steel, without a doubt, are crucial in terms of hardware
performance properties of long-term use. In general, it can be argued that its use of mismatch conditions leads to
the accumulation of damage and the formation of defects such as discontinuity, their savings and increase with
subsequent inevitable destruction because natural processes of degradation physical and mechanical properties
degradation cannot be stopped, or the withdrawal of the design manual. However, the necessary physical and
mechanical properties of steels are formed not only the chemical composition but also the regime of thermal
processing - in this case for the formation of such a complex chemical bonding metal accumulates a significant
amount of heat. Over time, the influence of the external conditions of use, this stored energy is dissipated,

Blockage of industrial pipelines of gas hydrates in the autumn-winter period is always accompanied by
a favorable thermodynamic environment conditions, high pressure and low temperature transportation. The
results of the study corroded surfaces exposed samples of gas hydrates in the mechanism of its effect on the
corrosion of piping material. Hydrate itself does not cause corrosion, I just intensify and localizes the impact of
reservoir water corrosive components. The first phase (Phase hydrate formation) metal surface around it
continues borne passive film corrosion products, while on the surface of the metal hydrate during this process is
terminated. .In addition, as a result of the formation of hydrate crystals by moisture adsorbed corrosion products,
is partial destruction of the passive film as formed crystals Extent of 2-3 times the Extent of water

For oil and gas structures cyclic loading is carried out by stresses below the yield strength limit of the
material. In this case, the presence of stress concentration leads to a strong increase in local stress cycle and
determines the level of fatigue life of the pipeline.

To establish stress corrosion defect near oil and gas regions with the highest potential risk hydrate used
averaged performance data for each region. Corrosion of material of pipelines in aggressive working
environments has been studied for soil type and chloride electrolyte reservoir water. In the choice of the
scientific level range for stress corrosion tests based on stress concentration and shown to be due to hydration
corrosion rate of corrosion of pipe material can substantially increase.

The results of corrosion and mechanical tests first established patterns combined effect of mechanical
stress, concentration of chlorides and hydrate the speed and location of corrosion processes. Calculated factors
influence hydrate for the general and local corrosion, which are 1.13 and 1.32 respectively, which supports the
hypothesis that increases in local corrosion due to hydrate formation.

KEY WORDS: field pipelines, stress concentration, gas hydrates, in-tube corrosion.
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Crpateriero YkpaiHu yIpoIOBK HAHOMMKUMX POKIB Mae OyTH 3MEHIICHHS CIIOKHMBaHHS Ta
30LIbIIEHHS BUAOOYTKY BJIACHOIO Tra3y, IO 3a0e3NeYMTh CHEPreTHUHY HE3aJISKHICTh KpalHH BXKE y
2020 pomi. Tomy mepen HadTOrazoBHIOOYBHHUMM MIANMPUEMCTBAMH YKpaiHM SIK HIKOJU TOCTPO
IIOCTaJI0 MUTAHHS TOIIYKY Pe3epBiB Ha POJOBHUINAX, L0 TPUBAIMHA Yac mepedyBaroTh B po3pooiri [1].
Ha erani TpancniopTyBaHHS Bif Miclisg BUIOOYTKY IO CTaHIT MONEPEAHbOI (KOMILIEKCHOT) MiArOTOBKH
ra3y € HeOe3leKa YTBOPEHHS y TPYOOIPOBOAI Ta30BHX TiApaTiB, IO MOXE CIPUYMHHUTU aBapiiHy
CHUTYAIIII0 BHACIIIOK YTBOPEHHS TipaTHUX KOPKIB [2].

3aKkyrnopka Ta30BUMH TiIpaTamMyd NPOMHUCIIOBHX Ta30NpPOBOIIB B OCIHHBO-3MMOBHH Mepion
3aBXKIH CYIPOBOKYETHCS CHPUSTIMBAUMH TEPMOJMHAMIYHHMH YMOBaMH CEpEJOBHUINA, BUCOKUM
THCKOM Ta HH3bKOK TEMIEPaTypor TpaHCHOpTyBaHHSA. J[is KOHCTpyKIii HagTora3zoBoi
MPOMUCIIOBOCTI IMKJIIYHE HABAHTAXXCHHS 3IIMCHIOETHCS 3a HAINPYXKEHb, 110 HUXKYiI 332 TPAHMIIIO
IUTMHHOCTI Matepiady. B IbOMy BHUIAJKy HAsBHICTh KOHIICHTpAIli HAIpPy)XeHb IPU3BOIUTH JIO
CUJIBHOT'O 301IBIICHHS JIOKAJbHUX HANPYKEHb IIUKITY, PIBEHb SIKUX 1 BU3HAYa€ BTOMHY JIOBIOBIYHICTb
TpyOompoBoay. TeopernuHi Ta eKCIIepUMEHTAIbHI TOCIII/PKEHHS TI0Ka3yIOTh, 1[0 B 30HI PI3KOi 3MIHU
¢dbopMu MpyKHOrO Tijla (KOHI[EHTpaTOpa), TOOTO 32 HASBHOCTI MEXAHIYHUX IOIIKOKEHb (KaBEpHH,
TPIIIMHU, BATOYKH, KOPO3iiHI YparKeHHs ), BAHMKAIOTh MiBUIIICHI HANIPYXXCSHHs. BUrisin BHyTPIIHBOT
MTOBEPXHI TPYOOIIPOBOY IMOKa3aHO Ha puC. 1.

Puc. 1. 3aranpuuii Burisiz (a) Ta npodiiorpama (6) BHyTPIlIHBOI CTIHKH TPYOH.

Fig. 1. General view (a) and profile diagram (b) of the inner wall of the pipe.

EdexTuBHuii koe(illieHT KOHIGHTpAIll UIs Pi3HUX BUIIB KaBEPH CYTTEBO 3aJICKHUTh BiJ IX
¢opmu. TakuM YMHOM, CyMapHE HANPY)KCHHS Y BHYTPILIHIM CTIHII MOLIKOJKEHOro TPyOOMpOBOIY
Oyae Oinmbine B 1,243-4,595 pasu i aedekTy 3 BEIUKHMMH IOB3IOBXKHIMH PO3MIpaMH 1 MaJiOo
MIMOMHOI0 Ta JNe(eKTy 3 BEIUKOH TJIMOMHOI YPaKEHHS BIAMOBITHO, MO A€ 3MOTY BIIGBHEHO
TOBOPHUTH IPO ICTOTHUN HETaTUBHUI BILTUB JIOKAIBHUX KOPO3IMHUX YParKCHb.

Jlnst BCTaHOBJIGHHSI HANpPYXXEHb B OKOJII KOpO3iiiHOro aedekTy Ha(TOra3oBHX pErioHIB i3
HaWBUIMMH MOTCHI[IHHUMHU PU3MKAMHM TiAPAaTOYTBOPSHHS BUKOPHUCTAHO yCEPEIHEHI eKCIUTyaTalliifHi
JIaHl JUIS KOYKHOI'O perioHy okpemo. BeranorieHo, 110 Ha ['nHcbk0-ConoXiBCbKOMY Ha()TOra30BOMY
PErioHi MPOCIIIKOBYEThCS HAWBHINI €KCILIyaTalliiiHI THCKM 1 THM CaMUM HaWBHUII HANpYXXCHHS B
OKOJIi KOopo3iiiHoro aedekty (tadm. 1).

Tabnuug 1. HampyxxeHHsI B OKOJIi KOPO3iHHMX Je(hEKTIB 3a IITATHUX PEKUMIB EKCILTyaTarii
Table 1. Voltages in the vicinity of corrosion defects under normal operating conditions

N Hanpy»xeHHs B cTiHIi HamnpyxeHHs B okodi
Pobounit . TpyOoIpoBOaY KOpO3iiHOro nedexry,
N THCK, MaKCUMAaJIbHUN
Hadrorazoswuii perion cepem{T MaKCHMaJIbHE MaKCHMaJIbHE
MPa ’ cepenHe, cepenHe,
MPa MPa

MariiBcbKo- 9.8 141,2 175,5-521,8
IlIe6ennHCEKOrO 4.8 132,1 164,1-488,0
I'mutcek0-CooXiBCHKOT0O 12.8 147.9 183,8-546,5
8,1 137,8 171,3-509,3
IliBHiuHOTO GOPTY 7.0 135.7 168.7-501.7
5,4 133,0 165,3-491,6
Binbue-Bomuiskuii 3.9 130.7 161,3-483,1
2,1 128.3 157,9-474,2
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Omxke, 3 OTpUMaHHX pE3yJbTATIB PO3PAXYHKY KOEQIIIEHTIB KOHIIEHTpAIil HaIpyXEHb
BUIUIMBAE, IO HAmpyXeHHS y TpyOi 3 nmedekramMu B JeKibKa pa3iB MEpPEBUIIYIOTh HOMIHAJILHO-
PO3paxyHKORBI, III0 BKa3ye Ha HEOOXIIHICTh 30UIbIICHHS Jiala3oHy pIBHIB HaBaHTaXKEHb IS
MEXaHIYHHMX 1 KOPO3iMHO-MEXaHIYHUX BUIPOOOBYBaHb. Ha OCHOBI 3/1iCHEHUX PO3pPaxyHKIB BUOPAHO
Jliaria3oH HaNpYKeHb ISl MeXaHIYHUX BUIIpoOoByBanb 240...510 MPa.

3a pe3ynbTaTaMd BUBYCHHS KOpPOJOBAaHWUX ITIOBEPXOHb 3pa3KiB, BUTPUMAHHUX Y Ta30BOMY
rizpaTi, BCTAHOBJICHO MEXaHi3M HOro BIUIMBY Ha KOpPO3il0 MaTepiany TpyOompoBoaiB. Cam mo cobi
rimpat Koposii He BHKIIMKAae, a JIMIIE IHTEHCU(IKye 1 JIOKalli3ye BIUIMB KOPO3MBHHX CKIIAJHUKIB
rractoBuX Boja. Ha mepmomy erami (eram yTBOpEHHs TipaTy) MOBEPXHS MeETaly HaBKOJIO HBOTO
MPOJIOBXKYE TMOKPUBATHCS MACUBHUMH ILTIBKAMH TPOJYKTIB KOpO3ii, BOMHOYAC HA TIOBEPXHI METAIly
i T1IpaToM Takuil mporec npunuHsIeThes. Kpim Toro, B pe3ynbTari YTBOpEHHS KPUCTATIB TiIpaTy 3a
paxyHOK ajcopOOBaHOI MPOIYKTaMH KOpPO3ii BOJOrH BiOYBA€ThCsS YaCTKOBE PYHHYBAaHHS MACHBHOI
ILTIBKH, OCKUTBKH 00’ €M YTBOPEHHMX KpUCTaNiB y 2—3 pa3u Ounbiiuii 3a 00’em Boau. [licns aucorriamii
rimpaty (crazist 2) BUHUKAE PI3HUI MOTEHINAIB MK OITMCAHUMH JUISTHKAMU METaNy, SKa CIIPUIHHSIE
YTBOPEHHSI KOPO3IMHUX MIKPOTaJibBaHIYHUX E€NIEMEHTIB, SKi MPUIIBUAIIYIOTh PO3UHHEHHS METay B
MEHIII MTACMBOBaHiil 30HI. Y MOmanbmIoMy, 3a CTBOPEHHS TEPMOOAPHUYHHMX YMOB, CHPHUSTIMBUX IS
riIpaTOyTBOPEHHS, BOHO MPOXOJUTHUME HAWAKTUBHIIIEC y 30HI YTBOPEHOTO KOPO3IMHOIrO ypaskeHHS,
OCKUTBKHM OCTaHHS BiJIIrpa€ poiib IEHTPY KpHCTami3alii. 3 KOXHHM IIUKIOM «YTBOPEHHS — pO3Majy»»
ra30BOro TiipaTy TMOWHA KOPO3IHHOTO e eKTy 30UIbIyeThesi. TakKuM YHHOM, MEXaHi3M CYMICHOTO
BIUIMBY KOPO3MBHOTO CEpEJOBHINA Ta Ta3oripaTiB Moisrae y iHTeHcudikamii Ta Jokamizarii
Kopo3iiiHux mporeciB. OCKITbKH MeXaHi3M KOpo3il y XJIOpUAHUX CEpPEeOBUIIAX CIUTbHUN SK JIIS
BHYTPIIIHBOTPYOHOI, Tak i JJs TPYHTOBOi KOPO3ii, TO JJISi MOBHINIOTO OMHUCY Tpollecy Ta OLIbIn
KOPEKTHOT'O BCTAHOBJICHHS 3arajbHUX 3aKOHOMIPHOCTEW BIUIMBY XJIOPHJI-IOHIB, KpIM OTpUMaHHX Y
po0OTi pe3yIbTaTiB, BAKOPUCTAHO OTPUMAaHI paHillle AaHi s IPYHTOBOI KOpo3ii [3].

HocmimxenHns koposii y mozpenbHux cepenopumax (MC), siki BiImoOBialOTh IpyHTaM i3
XJIOPUJTHUM THIIOM 3acoiieHHs (Tabn. 2) mokasamu (puc. 2, 5) BimdyTHe 30UIBIICHHS INBUAKOCTI
3arajbHOI KOPO3il 31 3pOCTaHHAM KOHLIEHTpAIlii XJI0pua-ioHiB npu nepexoxai Bix MC1 go MC2, i aemro
MeHine npu nepexoxai Bigx MC2 no MC3. [ToniOHu# XapakTep BIUIMBY HPOCTIAKOBYEThCS IS 000X
JOCITIDKYBaHHUX CTaJIeH.

Jnist IpyHTIB 3HAYHOI YACTHHH TepUTOPil YKpaiHW OCHOBHHUMH KOPO3UBHUMH CKJIaTHHUKAMHU €
pO3YMHEH1 Yy BOJI XJIOpUaU Ta cynbdatu. Ha migcTaBi aHamizy BOAHUX BUTSDKOK IPYHTIB 1 MJIACTOBHX
BOJI 3aMPOIOHOBAHO BUKOPUCTOBYBATH HACTYIIHI MOZIEIIbHI cepeoBuina (Tadi. 2).

Tabnuug 2. XiMidHUE CKITaj] pO3YHHIB IS KOPO3IHHMX BUIIPOOOBYBaHb

Table 2. Chemical composition of solutions for corrosion tests

Ne MC | Konnenrpauist NaCl, mol/l Tun xoposii
! 0,01 IpynToBa
2 0,05 IIZ(})/ 03is1
3 0,1 P
4 0,5
2 ;’2 BuyTpimnboTpyOHa
7 3.75 KOpO3ist
8 5

[IpoananizyBaBiy pa3oMm puc. 2, 3 Ta 6 Ta MOPIBHABIIM HIBUIKOCTI 3arajibHOI Ta JIOKAJbHOI
KOpO3ii, MOXXHa KOHCTaTyBaTH IiHTEHCH(IKAIil0 JIOKAJbHUX KOPO3IMHUX MPOIIECiB, MPUYOMY BOHA
3pocTae 3i 30UIbIIEHHSAM KOHIIEHTpAIIii XJIOPH/I-10HIB.
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Puc. 2. 3anexHicTh IMBUAKOCTI 3aTaIbHOT KOPO3ii Y XJOPHIHHUX SICKTPOJIITaX:
17T°C (a) Ta C120 (b) (rpyHTOBa KOPO3is).

Fig. 2. Dependence of the rate of general corrosion in chloride electrolytes:
17GS (a) and St20 (b) (ground corrosion).

3i 30UIBIICHHSAM KOHIIGHTpAIlil XJIOPUI-IOHIB Jisi MEXaHIYHOrO YHMHHHKA TaKOX ICTOTHO
3pocTa€ fAK Yy BHIIQJKY 3arajbHOl KOpO3ifiHOI aerpamaiiii, Tak 1 JUid JIOKaJbHOI Kopo3ii. [lns
BHYTPIIHBOTPYOHOI KOpO3ii y BHCOKOMiHEpali30BaHMX IIacTOBUX Bomax (puc 3, 4, 6, 7)
CriocTepirany pi3Kuii MpUpICT MBUAKOCTI Kopo3ii mpu nepexoni Bin MC6 no MC7.
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Puc. 3. 3aiexHicTh MBUAKOCTI 3aTaJIbHOI KOPO3il Y XJIOPUIHHUX €ICKTPOIITaX (BHYTPIIIHLOTPYOHA KOPO3is):
KOHTPOJILHHH 3pa3oK (¢) Ta 3pa3oK, BATPUMAaHUH y razoBomy Tinpati (b) aus crani 171°C.

Fig. 3. Dependence of the rate of general corrosion in chloride electrolytes (internal corrosion):
control specimen (a) and specimen held in gas hydrate (b) for 17GS steel.
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Puc. 4. 3aiexHicTh MBUAKOCTI 3aTaJIbHOI KOPO3il Y XJIOPUIHHUX €ICKTPOIITaX (BHYTPIIIHLOTPYOHA KOPO3is):
KOHTPOJBHHM 3pa30K (a) Ta 3pa30K BUTPUMaHHi y ra3oBoMy Tiapati (b) mist crami 20.
Fig. 4. Dependence of the rate of general corrosion in chloride electrolytes (internal corrosion):
control specimen (a) and specimen held in gas hydrate () for steel 20.
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Taka xoposifiHa MOBeNiHKA, HAa HANIly JYMKY, 3yMOBIICHa MPHIIBHIINICHHM DPYyHHYBaHHIM
MMaCUBHUX TUTIBOK XJIOPU-10HAMH 3a TOCATHEHHS IMEBHOT KPUTHUYHOI KOHI[EHTPAITII.

Croocrepiranu 30UIbIICHHS IIBUAKOCTI 3arajibHOi Ta JIOKaJbHOI KOpO3il IS 3pasKiB,
BUTPUMAHHUX y Ta30BOMY TilpaTi, MOPIBHIHO i3 KOHTpombHUMH (puc. 3, 4, 6, 7). I3 orpumaHux
pe3yabTaTiB PO3paxoBaHO KOe(Illi€EHT BIUIMBY ra30BOrO TiApaTy Ha KOPO3il0, KWW IS 3arajbHoi
Kopo3ii cknaznae 1,13 Ta quist tokansHOT KOpo3ii — 1,32.

OO6’ennannii aHami3 KOpO3IMHOI MOBENIHKKM MaTepialy TpyO B arpecCHBHHX CEpeJOBHIIAX
XJIOPUITHOTO THITY TIOKa3y€e CXOXKi 3aKOHOMIPHOCTI CIUILHOT'O BIUTMBY KOPO3HMBHOTO CEpPEIOBHINA Ta
MEXaHIYHOTO YMHHHKIB Ha MIBUJKICTH Iepediry Kopo3iHuX mporeciB. Tak aas 000X pO3TISHYTHX
BUIIQ/IKIB KOpO3ii crocrepirayii iHTeHCH]IKAIi0 BIUIMBY MEXaHIYHOTO YMHHHMKA 31 30LTBLICHHSM
koHIeHTpali xiopuais. ¥ MC1, MC4 ta MC5 BuIHO HE3HAUHI 3MIHU B JTUHAMIII MPOIECY Mia Yac
nepexony 3 MPYXKHOI y MPYXKHO-TUTACTHUHY 30HY. Y MC2, MC3, MC7 ta MCS 1i 3MiHU BUpaXkeHi
gitkime (puc. 5-7).
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Puc. 5. 3anexHicTh MBUAKOCTI JOKATBHOI KOPO3ii Y XJIOPUIHUX CIEKTPONITAX:
17T°C (a) Ta C120 (b) (rpyHTOBa KOPO3is).

Fig. 5. Dependence of the rate of local corrosion in chloride electrolytes:
17GS (a) and St20 (b) (ground corrosion).

[lix yac nokankHOI KOPO3il 3i 30UTBIICHHAM piBHS MEXaHIYHHX HAINPY>KEHb CIOCTEpirain
3HAYHY 1HTEHCH(]IKaIlil0 KOPO3IHHUX MPOIIECiB, OCOOIMBO Ha JUISHII MPYXHO-TUIACTHYHOI Aedopmarrii
(miamazon 1,35 0';2 ...1,65 0'; , — s crani 171°C, Ta 1,45 0';2 .. 1,8 0'; , — Juis crani 20).
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Puc. 6. 3aexHicTh IMBUAKOCTI JOKATBHOI KOPO3ii Y XJIOPUIHUX EIEKTPOIITaX (BHYTPIITHBOTPYOHA KOPO3is):
KOHTPOJILHHH 3pa3oK (@) Ta 3pa30K BUTPUMaHHH y ra3oBoMy rinpari (b) ms crami 171°C.

Fig. 6. Dependence of the rate of local corrosion in chloride electrolytes (internal corrosion):
control specimen (a) and specimen held in gas hydrate (b) for 17GS steel.
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Puc. 7. 3aiexHicTh MBUAKOCTI JOKATHHOI KOPO3ii Y XJIOPUIHUX EIEKTPONITaX (BHYTPIITHBOTPYOHA KOPO3is):
KOHTPOJILHHH 3pa3oK (@) Ta 3pa30K BUTPUMaHHH y ra3oBoMy rinpari (b) ms crami 20.

Fig. 7. Dependence of the rate of local corrosion in chloride electrolytes (internal corrosion):
control sample (a) and sample held in gas hydrate (b) for steel 20.

3adikcoBaHe aKTHBHE 3pOCTaHHS IBHIKOCTEH 3arajbHOI Ta JOKaJIbHOI KOpo3ii (puc. 2 — 7),
xoua y Bunagaky MC1 3pocTaHHs IIBHIKOCTI JIOKAJIBHOI KOPO3il He3HAYHE, 110 OB SA3aHO 3 BIJHOCHO
HEBEJIMKOIO JIOKAJII3aIli€r0 KOPO3iHHUX MPOIIECIB.

OcobnviBe 3aHENOKOEHHS BUKIMKAIOTH TIOKA3HWKU IIBUAKOCTI JIOKaJIbHOI KOpO3ii y
3MOJICJIbOBAHUX IUIACTOBUX Boaax (puc. 3, 4 Ta puc. 6, 7). Sk i [y BUMagKy piBHOMIPHOI KOpO3ii,
3a(hikcoOBaHO IHTEHCHBHINIY Jil0 MEXaHIYHOTO YMHHHUKA TIiJl Yac Mepexoy BiJ MPYKHOI J0 MPYyKHO-
miacTuuHoi Aedopmarii. OmHak JUisl JIOKAJIbHOI KOPO3il MOCHJICHHS POl MEXaHIYHOI0 YHMHHHUKA
Baromime. Taka TeHJEHINS TOB’s3aHA, HA HAIy IyMKY, 3 YTBOPCHHSIM JIOKAJbHUX TallbBAaHIYHHX
CNIEMEHTIB 1 TIOJNETIICHHSAM Mepebiry Tpolecy pPO3YMHEHHS MeTaly y 30HI PO3TATY BHACTIIOK
nocinadJieHHs] MbKaTOMHOI B3aeMojii depe3 30UIbIICHHS BiJCTaHI MK By3JlaMH IpaTkd. Y Mporeci
PO3BHUTKY JIOKAIBHOTO KOPO3IMHOTO ypasKeHHsI MOCHIJICHHIO POJIi MEXaHIYHOrO YMHHUKA CIIPUSE 1
KOHIICHTpAIlisl HANpy)XeHb Ha JIHI KOPO3iHHUX SMOK 1 BHpa3oK. TakKMM YHHOM, CTBOPIOIOTHCS
CIPUSTIUBINI YMOBH ISl iX POCTY HE B IIMPWUHY, a caMe y TIuOWHY. Jlpyrum BU3HAYaJIbHUM
YHHHUKOM € 3JaTHICTh XJIOPHJ-IOHIB pyHHYBAaTH MAaCHBHI IUTIBKH. BHacmigok il mporo edekry
criocTepiraiv 3Ha4yHe 30UIbIICHHS MIBUJIKOCTI 1 JOKAIBHOI, 1 PIBHOMIPHOI KOpO3ii MpH Hepexofi Bix
MC6 mo MC7 ta MC8 (puc. 3, 4 ta puc. 6, 7).

BUCHOBKHU
1. BuBueHo kopo3ito MaTepiany TpyOOIPOBOIIB Y arpeCUBHUX POOOYHMX CEpPEAOBHUIIAX
Ha IPUKJIal IPYHTOBOTO €JIEKTPOITY XJIOPHIHOIO THUITY Ta TIACTOBOI BOJIH.
2. 3a pesynbpTaTaMH KOPO3iHHO-MEXaHIYHHX BHIIPOOOBYBaHb BIIEPIIE BCTAHOBIIEHO

3aKOHOMIPHOCTI CIUTBHOI i1 MEXaHIYHUX HANpYKEeHb, KOHIICHTPAIl XJIOPHUIIIB Ta TiAPaTOyTBOPEHHS
Ha MIBUIKICTH 1 JIOKAJII3aI[if0 KOPO3IHHMX MPOIIECIB.

3. Po3paxoBaHo koe(il[ieHTH BIUIMBY TiApaTOyTBOPEHHS IJIs 3arajbHOl Ta JIOKaJIbHOI
KOpO3ii, ki cTaHoBAATH 1,13 Ta 1,32 BIAMOBIAHO, HIO MIATBEPIKYE TIMOTE3y MPO IHTEHCUQIKALIO
JIOKaJIbHOI KOpO3ii BHACIIIOK T1/IpaTOyTBOPEHHS.
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