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IIposedeno koposiiiHo-6MOMHI 8UNPOOOBYSAHHS MamMepiaLy MOPCbKUX NIOBOOHUX mpybonposodis. Bnepuwe na
2na0Kux 3paskax-mooensx ¢ ooaracmi Huzbkouacmomnozo (0,8 I'y) manoyukioso2o Hasanmasicents 6UsIEHO aHO-
MansHy oeopmayitiny nogedinky mamepiary mpybonposody (mexcmyposanoi cmani 20) y Mopcokitl 600i 3 ymeo-
PEHHAM XAPAKMEPHUX 0ePOpMayiiiHux NiKig. 3 Memor nooaibuio20 po3eumKy meopii Hu3bKouacmomnoi Kopo3iti-
HOI emomu enepuie KiHemuuHi Kpusi oegopmayii ma eiekmpooH020 NOMEHYIany NPeoCmAaeieHO 6 00 €OHAHOMY
suensioi. Iloxazano, wo wWeUOKONIUHHI Npoyecy Ha NOYAMKOSUX CMAOIsAX KOPO3IUHOT 6momMu 000pe npoCmedicyomb-
€51 30 KIHEMUYHUMU KpUSUMU Oepopmayii, a npoyec HaKONUYEHHs Ma PO36UMKY HOUKOOICEHb, KOAU 8I00Y8ACHbCs
cmabinizayis oeghopmayii abo He3Hauua it 3MIHA, Kpauje IHMepnpemysamu 3a KiHemuyHUMU KPUSUMU eeKmpPOoOHO-
20 NOMEHYLAy.

Kitro4oBi cioBa: HU3bKOYACTOTHA KOPO3ilfiHa BTOMa, MOPCHKI TPYOOIPOBOIH, €ICKTPOMHUIN MOTEHINA, aHO-
MaJnbHa JedopmMaliiina moBeiHKa

IIposeoenvt KODDO3UOHHO-VCMANOCHHbBIE UCTBIMAHUS MAMEDUald MODCKUX NOOB0OHbIX MDVOONDOB0OOS.
Bnepevie na anaokux obpaszuax-mooensx 6 oonracmu nuskoyacmomuou (0.8 I'u) manouuxnosou nazpvsku. 3adukcu-
DOBAHO aHOMAbHOE Oedopmauuonnoe noseoenue mamepuaia mpvoonposooa (mexcmvpuposannou cmanu 20) 6
MODCKOUL 800e ¢ 0bpazosanuem xapakmepHvix oedopmaunonnvix nuxos. C uenvio oanvHeuezo pa3eumusi meopuu
HU3KOYACTOMHOU KODDO3UOHHOU VCMANAOCIU 6NeDeble KUHemuyeckue Kpuevle 0edopmauu u 31eKmpooH020 No-
menuuana npeocmasienvl 6 obveounennom uoe. Iloxazano. umo Gvicmpomeynvie NDOUECChl HA HAYANbHbIX CHIA-
OUAX KODDO3UOHHOLU VCIMALOCIU XODOWO NDOCIEHCUBAIOMCA N0 KUHEMUYeCKUM KDUBbIM Oedobmauuu. a npouecc
HAKONAEHUS U DA3EUMUA NOEDENCOCHUN. KO20d NDOUCX00um cmaburusauus 0edopmauuy Uiy He3HayumensHoe ee
UsMeHerue, Jyduie UHMEPRPemuposams no KUHEMUYECKUM KPUBbIM dNeKMPOOHO20 NOMEHYUAA.

KiroueBrie ¢10Ba: HU3KOYACTOTHASI KOPPO3UOHHAS YCTAIOCTh, MOPCKHE TPYOOITPOBO/IBI, SIEKTPOIHBIN TOTEH-
1IMajI, aHOMaJIbHOE 1e(OPMAIIMOHHOE TTOBEICHHUE

Corrosion fatigue material testing of sea pipelines was conducted. For the first time, anomalous of deforma-
tion of pipeline material behaviour was recorded on the smooth specimens-models in the field of low-frequency low-
cycle loading in the sea water with the deformation peaks formation. Firstly, kinetic curve deformations and elec-
trode potential are presented in a combined form for the further low-frequency corrosion fatigue development. It is
shown that quickly run processes at the initial stages are easily traced due to kinetic curves of the deformation and
it is better to interpret the processes of accumulation and lesions development, during deformation stabilization or
its negligible change due to the kinetic curves of the electrode potential

Keywords: low-frequency corrosion fatigue, offshore pipelines, electrode potential, abnormal deformation
behaviour

Croromni BH3HAETLCA, IO HalWHeOe3meuHi-
MM € HU3bKOYAaCTOTHE BTOMHE Ta KOpPO3iifHO-
BTOMHE PYHHYBaHHS HECYy4YHX EJIEMEHTIB MOPCh-
KHX pr60Hp0B0):[1B sIKe BaXKO AiarHocTysaty. Ile
MOB’SI3aHO SIK 3 YMOBaMH eKcIuTyarallii, Tak i 3i
crienn(ikor MPOsIBY HU3bKOYACTOTHOI'O HaBaHTA-
’KEHHsI, 0COOJIMBO SIKIIIO BpaxyBaTH, 10 BIUIUB Ce-
pEIOBHIIA Ta 3MIHHUX HAMpPY)KCHb Ma€ 4acoBY 3a-
nexHicts. KpuBi KOpo3iitHOT BTOMH TpYOHHX CTa-
Jiell He PO3KPHUBAIOTH CTAIIMHOCTI IIBOTO CKIIAJHO-
ro Mpolecy, 10 HE TO03BOJISIE JOCTATHHO TOYHO
NPOrHO3YBaTH pecypc poOOTH, 3aJUIIKOBHII pe-
cypc poOoTH, pecypc poOOTH KOHCTPYKIIii 3 MOMe-
HTY TIONIKO/KEHHS TIOKPHTTSL.

Bnepie B cepez[OBmm MOPCBKOi BOaM 3ikic-
HEHO MapajienbHy KOMIT FOTEPHY PEECTpALlito KiHe-
TUKH JedopMallii Ta eIeKTPOAHOr0 MOTEHIliaTy
cTali TpyOONnpoBOY 3a HM3bKOYACTOTHOIO HABaH-
TaXCHHS 3 HACTYIIHUM CKaHYBaHHSM KOpPO3iifHO-
BTOMHHMX 3J1aMiB [1] Ta IHTepIperamielo omaepiKa-
HUX IU(POBUX BIAOUTKIB CYMiCHO 3 KIHETHYHUMHU

76 )
76 )

KpI/IBI/IMI/I BcraHoBiieHo, 1m0 MOpChbKa BoJa MpH
=420 MlIla (epxHst rpanuLs 001aCTi MAIOUKK-
10BOi BTOMH) €O 3HHKYE noplBH;IHo 3 TIOBITPsIM
JIOBTOBIYHICTh CTaji, MPOTE II'ATUCTAAINHA KiHe-
THKa Aedopmallii 3 XapakTepHUM ITIKOM 3alldIlia-
etbes (puc. 1). I[Napamerpu gedopmallitHuX MiKiB,
copmoBanux npotsiroM [ Ta Il craziii, y MopchKiit
BOJII Ta MOBITPI pi3Hi (puc. 2).
Bucora miky y MOpchbKii BOJi BiT4yTHO OiJTb-
I1a, HDK B TIOBITPI, 10 MOXKHA ITOB’SI3aTH 3 aCOp-
OLIIHUM BILTMBOM €lIeKTpOiTy (edekT Pebinnepa)
Ha MBUIKOIUIMHHE MPOTIKAHHS IPOIECIB IUKIIY-
HOro 3HeMiHeHHs Ha | crazmii (1. AB) Ta mukii-
yroro 3minHenHs Ha Il crazii (nin. BC) B cnipusr-
JUBUX YMOBaX HU3bKOYACTOTHOTO HaBaHTAKCHHS.
B pesynbrati Buxin Ha auistHKy CD (mmouaTok mo-
BTOpHOro nedopmaiiiiiHoro 3HeminHenns Ha III
crajii) B KOpO3IHHOMY CepeIOBHIII BiJI0yBa€ThCS
npu BenuuuHi Ag" TPHOIM3HO B YOTHPH pasu
OUTBIIIH, HIX B TIOBITP1 (puc. 2). Cysuu 3 HaXUITy
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Pucynok 1 — AHomanbHa negopMaiilina moBeaiHKa TEKCTYPOBAHOI cTajli TPyOONpoBoOIY
NPHY HU3bKOYACTOTHII Kopo3iiiniil BToMi (0, = 420 MIla)
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Pucynok 2 — le¢popmaniiini niku y MopcbKiii Boai (a) Ta nositpi (0)

ninssHok CD, mpoliec MOBTOPHOTO 3HEMIIIHEHHS y
MOPCBKii BOJII TIPOTIKa€ MOBUIBHIIIIE.

[Mompu Te, mo nepri ¢y Kopo3ii Ha ToBep-
XHi 3pa3Kka 3’BISAIOTHCSA MPHUOIM3HO Yepe3 S0 1uk-
7B HaBaHTakeHHs, ToOTo Ha III cTazii, BIIUB KO-
posiiiHoro (akropa Ha JaedopMaliiiiHi 3MiHHA MPo-
TsiroM [V crazii Bupaxkenui cnadko. ko Ha mo-
BITpi L1 HAWTpUBaia CTais NPOTIKa€ 3 MPAKTH-
YHO HE3MIHHOK aMILTITYI0k0 JeopMallii €, TO B
KOpO3iifHOMY CepeIOBHIIII CIIOCTEPIracThesl He3Ha-
4He, aJie cTaOUTbHE MOBTOpHE JedopMarliiine 3mi-
uHeHHs (puc. 1) nporsrom HpI/I6HI/I3HO 1500 muk-
JMiB, MCHs SKOrO MPUPICT HMKIIYHOI aepopmanii
Ag" ToCTyNnOBO CTabiMi3yeThes i, MOYMHAIOYH 3
~ 2000 uuKIiB ax 10 moyaTky V crajii Ag" = const.

Ha V crazii npuckopenuii pict KOpo3iiHO-
BTOMHUX TPIIIMH (SK 1 BTOMHUX TPIllIMH Y MOBITPi)
TIPU3BOJUTH JIO q)opMyBaHH;I noi0HMX TIOBEPXOHb
371aMiB, OCKUTBKH KOpO3iiHE CepeloBHINE HaWCH-
JIBHIIIE BIUTMBAE HA MPOIIEC 3apOKEHHS TPIIKH, a
picCT TPIIIMH KOHTPOITIOIOTH HAMIPY>KEHHS.

[Tpu 3menmenHi 6, 10 380 MIla mist MopchKkoi
BOJIU TIOPIBHSTHO 3 MOBITPSIM MPOSIBIISIETHCS B TOMY,
0 I’ATUCTalifiHa KiHeTHKa medopMallii TpaHc-
(opmyeTbes y TpucTaniiiny (puc. 3, a), T00TO 3HH-
KaloTh JepopMaliifHi MKW, a IHUKIIYHE 3HEeMIIl-
HEHHS CTa€ JIOBrOTPUBAJIMM IPOIECOM, IO OXOI-
moe I ta II craaii. IBuakicTe 30inbmieHHs A" Ha
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I cranii HocuTh 3aTyxarouuii xapakrep, a Ha Il cTa-
Ji1 IPaKTUYHO 3aJIMIIAETHCS MOCTIHHOIO 10 1MOYaT-
ky III cranii [2].

BimHocHa TpWBaNiCTh CTamid 3aJSKUTh BiJ
aMILTITY/IM HapyXeHsb 1 pu o, = 380 MIla Biamo-
BigHO ckianae 13,85 (1), 71,96 (II) ta 14,19 % (III)
Bij 3arainbHOl moBroBidHocTi N = 7400 nukiis.
lpu 3menwenni 6, Bin 420 10380 MIla BinHocHa
TpuBayicTs 3aBepmanbEux Il Ta V craniii 3poc-
Ta€; Ha TMOBITPI Taka 3aJIEKHICTh HE CIIOCTepira-
€Tbed [2].

MaxkpokapTuHa 3namy npu ¢, = 380 MIla xa-
pakTepHa THM (pHC. 3, a), 10 30Ha JA0JIOMY 3Milue-
Ha BiJl LCHTPY nepepisy 3paska, a B KOpO3iiiHO-
BTOMHIi 30HI 3HAXONMTBCS JIMIIE OHA, HEBEIUKa
3a TUIOMIEI0, TIOTTIMOJIeHA AUTSIHKA 3 YCTYTIaMH.

IIpu o, = 310 MIla nyacTuyHa ckjIaxoBa Je-
¢dopmarllii B cratuil Bxe He3HayHa (puc. 3.6, T),

OCKUIbKH O, ,= 273 MIla, i Tomy npupict Ae" Ha

I cTanii Tex BiTHOCHO HeBeNUKHiA (pHC. 3, 0), X0ua
3arajibHi 3aKOHOMIPHOCTI 3MiHu Ag" 31 30inbIIEH-
HaM N 3aMIIAI0ThCd TaKUMH K, SAK 1 MpHU
o, = 380 MIla.

Bignocuna tpuBamicts I, II ta III craxmiii mpu
0, = 310 MIla BigmoBigao ckimagae 10,04; 63,83 i
26,13 % Bix 3arampHol goBrosignocti N = 25732
LUKJIY, 110 BKa3y€ Ha MOJabIe 3pOCTaHHS BIHO-

[4)
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Pucynok 3 — 3mina amMmniiTyau niaacTu4Hoi gedopmanii TeKCTypoOBaHoOI cTali TPyOONPoBOaY
y Mopcbkiii Boai mpu 380 (a) Ta 310 MIla (6)

cHoi tpuBaiocti Il cramii nmpu 3MeHIIeHHI G, BiA
380 mo 310 MIla. [TpuuuHy HBOrO MEBHOIO MIpPOIO
MOSICHIOIOTH (hpakTorpadiuHi JOCTiIKEHHS.

[Ipu o, < 6.1, ToOTO B 00aCTi HEOOMEKEHOT
BTOMHOI JIOBIOBIYHOCTI, THIIOBOIO € aedopMallifiHa
MOBE/IHKA CTalli 3 MOBUIBHUM 3POCTAHHSM IIPOTSI-
rom II cramii Ag" 31 MBHIKICTIO, IO XapaKTEPU3y-
€Tbcsl KyToM [ (puc. 4), sSKUil Tpu 3HWKEHHI G,
3MEHIITYETHCS.

BimHocHa TpWBATICTh IUKIIYHOTO 3HEMIIl-
HEHHS Ha TepIiil cTajii 6araToUKIOBOI KOPO3iii-
HOI BTOMHU HeBenuka (Tabi. 1), mpore TpUBaIICTh
1ILOTO MPOLECY, BUPAKEHA B IIUKIIAX, € BETUYUHOI0
OIHOTO TIOPSIZKY i3 BenmnuuHOW N MPH MaJOIUK-
JIOBil KOpO3iiHIi BTOMI (pHC. 1).

Te » CTOCYeThCS BUPAXKEHHS TPUBAJIOCTI
III cramii, BennunHa AKOI BiAIIOBIAAE 3aIMIIKOBIH
JIOBIOBIYHOCTI 1 JIEFKO 3HAXOIUTHCA 3 KIHETUYHUX
KpuBux (puc, 4), pocsraouu 1npu 6, = 140 MlIla
BenyuHY 10° LUKIIIB.

72 )
78 )

[epexin Bix KOpO3iHO-BTOMHOI 30HH JI0 JIO-
*
JIOMY JIOCUTh YITKUH, IO NpPU G, > O 0,2 HE cro-

CTEpIraeThCesl.

Baxmsy iH(opMaLiI0 PO HU3BKOYACTOTHY
KOpO3iliHy BTOMy CTali TpyOOIpPOBOAY NAKOTh Ki-
HETUYHI KPHMBI €IEKTPOJHOIO IMOTEHUialy, OTpH-
MaHi B X0/l BUITPOOOBYBaHb MapaJielibHO 3 KIHETH-
YHUMH KPUBUMH JiehopMallii.

Enexrponuuii norenmian (EIT) € Hap3Buyaiino
BYKJIMBOIO XapaKTEPHCTUKOI0 MaTepiairy, OCKilb-
K{ AOro BeJIMYMHA BILTUBAE HA XapaKkTep Ta IIBH/I-
KICTh TIPOXOKECHHS KaTOHHUX 1 aHOJIHUX MPOLIe-
CiB, a TaKOX TEPMOAMHAMIYHY MOXIIUBICTb YM He-
MOXIIMBICTh IX MPOTIKaHHA B AaHUX yMmoBax. [lo-
cmimpkenHs kinetnku EIT B ymoBax, OJIM3BKUX JI0
eKCIUTyaTaliiHUX, MalOTh BEIMKE MPaKTUYHE 3Ha-
YeHHS TOMY, 10 0e3 HHX HEMOXXJIMBa MpaBUJIbHA
XIMiYHa iHTepIpeTalis KOpo3iHUX MPOIECiB.
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Pucynok 4 — Kinernka miactuunoi negopmanii TeKCTypoBaHOI cTajii TpyoonpoBoay
y MopchbKiii Boai npu ¢, = 180 MlIla (a) Ta 140 MIla (0)

Taoauus 1 — TpuBanicTs AedpopManiiiHuX cTaxiil HI3HLKOYACTOTHOI 0AraTONMKJIOBOI
KOPO3iiiHOi BTOMM IIPH 6, < 0.

Amiutityna Tpusamicts craniii, % Yucno nuKIiB
HanpyxeHb, MlIla 1 2 3 JI0 pyHHYBaHHS
180 2,00 87,50 10,50 200000
140 0,95 75,24 23,81 420000

Ha Benmumny EIl ta xapakrep ioro 3miHH
BIUIMBAIOTh Pi3HOMaHITHI unHHUKK. Hacamrepen
11e — penbed Ta XiMIYHA YMCTOTA MTOBEPXHI, Ha SKiH
MPOXOJSITh OCHOBHI €IeKTPOXiMivHi mporiiecH. Me-
XaHOOOpOOKa 3HAYHO aKTHBI3ye TIOBEPXHIO CTall,
IO CHpHUsE MBUIKOMY PO30JIAropo/LKEHHIO (3Me-
amenHto EIT) (puc. 5).

PizHuns mocuth 3HauHa i ckiagae 50...60 mB.
ToMy, 3 METOIO HIBENIOBaHHS BIUTMBY JIAHOTO YWH-
HUKA Ha pe3yNIbTaTH €KCIEPUMEHTY, YCi JOCIHiaHi
3pa3Ku-MOJIeNli BATPUMYBAIKCS B €KCUKATOP1 Mpo-
Tarom 24 rop.

Kineruka EIl B mporeci craTHYHOTO Ta Ha-
CTYITHOTO HU3bKOYaCTOTHOTO MAaJIOLMKIOBOTO Ha-
BaHTa)KCHHS MTOKa3aHa Ha puc. 0.
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Ha ginsuxax AB ta A;B,, mo BigmoBigarTh
CTYITIHYACTOMY CTaTHYHOMY HaBaHTa)KEHHIO, Bil-
OyBaeThCcst MOHOTOHHE cniafanHs EIl, Tum Oiibiie,
0 30UIBIIYETHCS 3 MIABHINCHHSAM G, B3aeMHe
pO3TalllyBaHHS LUX JUISHOK, a TaKOX iX IOpIiB-
HSAHHSA 3 BIANOBIAHOIO IUISHKOIO HEHABAHTAXKEHO-
ro 3paska (puc 5), Bka3ye Ha OUIBIIY 3aJICXKHICTb
sminu EIT Bix yacoBoro gaxropy, HiX BiJ Hampy-
JKCHb.

[IpoTsiroM mepmMx IUKITB HaBaHTAKECHHS
npoxouTh cTpimMke 3poctanus EIN BimnoBigHo Ha
10 MB na ginsaini BC npu o, = 420 MIla Ta 20 MB
Ha ausHii B,Cy npu 6, = 380 MIla, mo moxe Ma-
TH HACTYITHE MOSICHEHHSL.

[2)
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Pucynok 5 — 3ane:kHicTh KiHeTMKH €JIeKTPOIHOI0 MOTEHIiATY 3pa3Ka Bil Yacy BUTPUMKH
micyas MexaHiunoi 00po0xu nmoBepxHi (TekcrypoBana crauab 20, T =293 K, 6 =0)
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Pucynoxk 6 — KineTnka e1eKTpOAHOT0 MOTeHUiaTy TeKCTypoBaHoi ctaji 20 y Mopcbkiii Boai

VY mportieci HU3bKOYACTOTHOTO OOEpTaHHS Ha-
BaHTa)KEHOT'O 3pa3ka y MOPCHKIi BOJli BUHUKAIOTh
MOTOKH, SIKi 3MHBAaIOTh 3 HOTO MOBEPXHI YaCTUHY
asicopOOBaHUX arpeCHBHUX HOHIB PO3UYMHHHX CO-
JICH, 110 TOJIETIIYE MPOIIEC AeCOPOIii Ta YTPYAHIOE
MOBTOPHY TIEPBUHHY Ta BTOPHHHY azcopOiito. Lle
MPHU3BOAUTE JI0 CHOBUIBHEHHS EICKTPOJHHUX IPO-
nieciB ta 3pocranns EIN. 3 inmoro 6oky, 3 mepmmx
LUKJIIB HaBaHTaXXCHHS BiOyBa€ThCs IHTCHCHUBHE
HUKITIYHe 3HeMilHeHHs (puc. 1, 3, a), ke cympo-
BOJDKYETHCSI MAKPOCKOITIYHOIO MJIACTUYHOIO Jedo-
pMmaii€ro (IUIMHHICTIO) Ta aKTHBALIEI0 [IOBEPXHI 3a
PaxyHOK yTBOPEHHs €KCTPy3ill Ta IHTpy3id, 1o
MPECTABISAIOTH COOOI0 IOBEHUTBHI MMOBEPXHI 3 Ha-
Oarato HuxuuMm EIl. B Micipsx nedekTiB yTBOpio-

U

I0TbCsL  CyOMIKpOTPIlMHY, SIKi BIJrparoTh pOJb
ranpBaniyHux eneMmeHtiB (['E), aktuBizyroun mpu
LOMY €JIEKTPOAHI TporecH [3]. AKTHBaIlis OBe-
PXHI, BHKJIMKaHA IUKIIYHAM HaBaHTAKCHHSIM,
IIBUAKO KOMIICHCYE JIiI0 IMOTOKIB CEpeOBHINA, 1
3pocranHs Ell npunuzserscs.

[Ipu noganbIIOMy HAKOMUYEHH] MOIIKOIKEHb
BimOyBaeThcs cnaganns EIl nHa mautsakax CD Ta
CiD; (puc. 6). I'mubuHa MOTEHIIAIBHOI MU TIPH
30UIBIIEHH] G, 3MEHIIYETHCS, OCKUIBKH 3pOCTaHHS
O, CIIPUSE IBUIKOMY HAKOITMYCHHIO MOIIKOIKEHb.
3 Tiei x npuuunu cnaganHs EIl wa misami CD
mpu 420 MIIa BinOyBaeThcs MIBUALIE, HDK HA Ji-
nsami Ci Dy mpu 380 MITa. Bono mae 3aryxatounit
XapakTep, OCKUIbKY MPOIEC HAKOIMMYEHHS IMOIIKO-
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Pucynok 7 — KiHeTnka eJieKTPOHOT0 MOTeHIialy TeKCTypoBaHoi cTati 20
y mopcbkiii Boai (180 MIla)

JDKEHb 3MIHIOETBCS MPOLIECOM 30UIBIICHHS Ta I0-
rmOneHHsT Bxke icHytounx aedekriB. Kpim toro,
3pa3oK MOCTYIIOBO BKPHBAETHCS ILUTIBKOIO MPOIYK-
TIB KOpO3ii, 10 CIpUsiE MacuBallii MOBepXHi Ta JI0-
KaJizalii eneKTpoIHUX MPOIECIB y MICISIX JedeK-
TiB. OIHaK MMOBHOI cTa0ii3alll, SK Yy BUIAAKY He-
HaBaHTa)XEHOr'o 3paska (puc. 5), HE cmocrepira-
€ThCS Yepe3 Te, 110 B 00JACTI BUCOKHX G, 3HAYHI
aehopmaLii IPU3BOLSTH 10 BiALIAPyBAHHS POLY-
KTiB KOpO3ii i, BI/INOBHO, JenacuBarii.

Hampukinni ginsaka CD MoYnHAETHCS IIBHI-
ke criaganus EIl, moB’s3aHe 3 HOIMMPEHHSIM Maric-
TPaNbHOI TPINIMHM, IiJ] Yac SKOTO BiJOyBaeThCs
YTBOpPEHHSI 3HAYHOI 3a TUIONICIO IOBEHUILHOT TTOBe-
pxHi; Ha craxmii momamy crpubok EIl craHOBUTH
10-20 mB.

B o0macti HM3BKOYACTOTHOT 0araToONUKIOBOT
Kopo3iiiHoi Bromu kiHeruka EIT (puc. 7) 3aramom
nmoioHa 10 po3rsiHyTol (puc. 6).

Sx 1 ouikyBanocsi, TTUOWHA TOTEHIIaIbHOT
SIMU 301TBIIY€EThCS, 1 IpH 6, = 180 MIla craHOBHUTH
~ 30 MB. IIBunkicte cnamangdg EIT Ha mimaang CD
NpH 3HWKEHHI G, 3MCHIIYETHCS, OCKUIBKH IPH
OMY CITOBUTBHIOETHCSI TIPOIIEC HAKOMUYEHHS Ta
PO3BUTKY MOIIKO/PKEHb.

3atyxanns EIl xapakrepusyerbcs BHXOJIOM
Ha Maibke HiHiﬁHy JIUISIHKY, 110 BiJIIOBIIA€ MacH-
Baun TIOBEPXHI HEPO3UMHHUMHU MPOAYKTAMHU KOPO-

i. BinOyBa€eTbcst MPakTUYHO MOBHA JIOKaJi3aLlis
eJIeKTpOIIHI/IX MPOIIECIB B MiCIsAX JePEKTIB 3 YTBO-
PEHHSIM KOpO3IMHMX TWITIB Ta BIAMOBIHHX TMep-
BUHHUX 1 BTOpuHHUX ['E [3]. IapanensHO pO3BH-
BAEThCs [IEKUIbKA KOPO3iMHO-BTOMHMX TpillKH,
MPHYOMY iX pICT TOCHUTH TIOBUIBHUH, Ha IO BKa3ye
YaCcTKOBO 3allacHBOBAaHA MPOJYKTaMH KOpO3ii Imo-
BepxHst 3mamy (puc. 4). [ligTBepKeHHSM BOTO € 1
MEHIIIa BUCOTa CTpI/I6Ka EIl ma CTaz[i'l' OCTAaTOYHOI'O
pYHHYBaHHs, OCKUIBKM ILIOIIA CBDKOYTBOPEHOI
MOBEPXHI BiTHOCHO MaJa.

3 MeTO MOrIMOICHOrO aHaliy B3a€Mo-
3B7SI3Ky mpoueciB Aeopmauii Ta pyiiHyBaHHS i
BILIMBY Ha HUX KOPO3iHHO-aKTHBHOT'O CEpPEIOBUIIA
npononyetbes KinernuHi kpuei EIT ta nedopmarrii
MPEACTABIATH 00’ €qHaHO (puc. 8).

Bceranosneno, mo npu cratuunomy (I) Ta Hu-
3pkouactoTHomy (II) nmaBantaxkenni EIl He kope-
JIIOE 3 PY/KHO-TUIACTHIHUMH J1€hOpMALIisIMH.

Y mporeci TOro, K y CTaTHLI I J€0 3p0oc-
TAIO4YOr0 HAIPYKEHHS TOCHiOBHO BiOyBaeThCs
IPYXKHA Ta IIPYKHO-TUIACTUYHA Aedopmaltis, a npu
(ikcoBaHOMY HaBaHTa)kKeHHI 1 OB3y4icTh, EIT Mo-
HOTOHHO 3pOCTa€ 3 TEHACHIIIEI0 70 3aTyXaHHS.

3a HHU3BKOYACTOTHOI'0 HABAHTaXCHHS IOTEH-
HiajgbHa sMa HE MOB’sA3aHa 3 AedopMalliiHUM ITi-
KOM, Xo4a 1i TInOMHA 3aJI€KUTE Bl O,.

CaMe BiICYTHICTh KOpEIALil MiX KiHETHKOIO
nedopmanii Ta EIl poOuth HEOOXimHUM cymicHe
BHMBYCHHS IMX JBOX IpoleciB. Enekrpomuuii mo-
TEHIliaJI, 3 OHOr0 OOKY, € YYTJIIMBUM J0 il pi3HO-
MaHITHUX CTOPOHHIX YMHHHMKIB, a 3 1HIIOIO — JO-
3BOJISIE CIIOCTEpIraTH 3a MPOIECOM HAKOMHYCHHS
Ta PO3BUTKY IIOIIKO/PKEHb, KOJIM BiIOYBa€ThCA
craOinmizanis negopmailii abo He3HauHa ii 3MiHa.

Ak cBimYaTh  pe3yNbTATH  JOCHIIIKEHBb
(puc. 6, 7), EIl noyatky pylHyBaHHS MPaKTUIHO
HC 3QJICKATH Bill O, LIO A03BOJSE IPOrHO3YBATH
3aJIMUIKOBY JOBIOBIYHICTb y KOPO3iiHOMY cepeno-
BHIIII 32 KiHeTHYHUMH KpuBUMH EIL

HIBMAKOIIMHHI TIPOLIECH HA MOYATKOBHX CTa-
JisAX KOpO3ifiHOi BTOMHM, A00pe IPOCTEKyBaHi 3a
KiHEeTHYHUMH KPUBHMU z[eq)opMaun kineruka EIT
UTIOCTpY€ He HalKpallle, uepe3 iHepUidHICTh [OTr0
napamerpa.

TakuM 4MHOM, MOBEIIHKA CTali TPyOOIPOBO-
Iy 3a CTaTUYHOTO Ta HU3bKOYACTOTHOI'O HaBaHTa-
KEHHS B KOPO3IHOMY CEpeIOBHILI PO3KPHBAETHCS
3a JIOIIOMOT'0I0 KpUBHUX «€ (&) —t (N)», «-E —t (N)»
M piI3HUM KYTOM 30Dy, IO OCOOJIHBO Ba)KJINBO

—
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Pucynoxk 8 — Kinernuni kpusi gedopmaiii Ta eJIeKTPOJHOT0 MOTEHUiATy TEKCTYPOBaHOi
craji Tpyoonposoay npu cratudnomy (I) Ta uu3bkouacrornomy (II) HaBaHTaKeHHI
y MopcbKiii Boai (420 MIla)

JUISL PO3BHTKY TEOPil HU3bKOYACTOTHOI KOPO3iHOT
BTOMH. PO3rIIsiHYTI SIBHIA BKA3YIOTh Ha HEJLOCTAT-
HICTh KJIACHYHHX METOJIIB PO3PaXyHKY Ha MIIHICTb
HECYYUX €JIEMEHTIB KOHCTPYKIIIH MOPCBKHX TpPY-
OOMpOBO/IIB 32 MPYKHUM YU TUIACTHYHHM CTaHOM
Ta Ha HEOOXIOHICTEH TX JOIMOBHEHHS HOBHUMHU METO-
JlaMH, SIKi BPaxoBYIOTh 3aKOHOMIpHOCTI aedopma-
1i1, 32apO/LKEHHS Ta PO3BHUTKY TPILMH, 3MiHU (i3HU-
KO-MEXaHIYHUX XapaKTePUCTHK B MPOIIECI eKCILTY-
aTarii Tomo.
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