BB Mar"iTHoro nojisi Ha aBTOKOJMBAJILHI MPpoLecH Ha MizK(a3Hill MOBePXHi NPOBIAHUK-
€JIEKTPOJIIT.
Biausinne MATHUTHOI'O ITOJIS HAa aBTOKOJe0aTeIbLHbIE mpouecchl HA Me)l((l)a3HOI7[ IMMOBECPXHOCTH
NPOBOTHMK-IJIEKTPOJIUT.
Influence of magnetic field on auto-oscillating processes on interface surface conductor-
electrolyte.

1. Homep nep:xaBHoi peecTpaiii poooru - 0109U001601.

2. HaykoBuii kepiBHHUK (BYeHHil cTymiHb, 3BaHHAA) - ['opoGenp IOpiii IBanoBuY, 1.¢.-M.H.,
npodecop, wieH-kop. HATTH Ykpaiuu, I'opo6ern FOpuit Banosuu, Gorobets Yurii Ivanovich.

3. CyTb po3po0Kku, OCHOBHI pe3yJIbTATH.

(Yxp.)

Po3po6neHO HOBI NPHHLUMIN KEPyBaHHS AaBTOKOJMBAJIBHUMH IIpoLlecaMH Ha MikK(a3Hii
MOBEPXHI TMPOBITHUK-CIECKTPOJIT 3a JOMOMOTOI0 30BHIMIHBOTO TOCTIHHOTO MAarHiTHOTO TOJIS.
OTpumaHo JeTalbHUN OMNHMC AaBTOKONUBAJIBHUX SBHI Ha MbK(]a3HI MOBEpXHI MNpPOBIIHUK-
EJICKTPOJIT MPH HAKJIAJaHHI MOCTIHHOTO MAarHiTHOTO TOJISA, SIKE € HOBUM IPHUKIIAIOM HEJIHIHHOI
caMmooprasizaiii B cucTemi, 1o jJajeKa BiJl TepMOJUHAMIYHOI PIBHOBATH.

[TokazaHo, 1110 3aJIKHICTh MacH CTPABJICHOI CTalll BiJ Yacy Ma€ KBa3iMMepioOAMIHUNA XapaKTep,
SKHUH 3aJIeKUTh, 30KpeMa, BiJl CKJIaJHOI KOHQITrypallii MOTOKIB €JIeKTPOJIITY, 110 BUHUKAIOTH Iiyac
Mporecy TpPaBJICHHS, a TaKOX BiJ TreoMeTpii pos3ramryBaHHsA 3pazka. OTpUMaHO 3aJIeKHOCTI
KOJIUBAJbHUX XapaKTEPUCTUK BiJ BEIMYMHH 30BHIIIHBOTO IOCTIHHOTO MAarHiTHOTO TOJI,
KOHIICHTpAIlli eJNeKTPOdiTy, TeMIlepaTypu, TpH SKii BIIOYBA€ThCS KOPO3is; BUBYCHO BIUIMB
nepeaicTopii 3paska, 30Kpema, MONEPeAHbHOr0 BigNaly Ta pO3MarHidyBaHHS, Ha KOJUBAJIbHI
XapaKTEPUCTUKH, a TaKOXX BIUIMB OpIE€HTAIlli MarHiTHOTO TOJIS IO BiJHOIICHHIO 10 BHIUICHUX
HanpsMKIB 3pa3ka. Po3paxoBaHi XapaKTePHCTUYHI CTATUCTUYHI MapaMeTpH aBTOKOJIMBAIBLHOIO
MpoLleCy TPaBJICHHS CTaJIeBOI IJIACTMHU, 30KpeMa, OOYMCIIEHl cepelHs MIBUIKICTb TpaBJICHHS,
CepeHhOKBAAPATUIHA IBUIKICTh TPABJICHHS, MaKCUMaJbHa Ta MiHIMAIbHA IBUAKOCTI TPABJICHHS,
a TaKOX CepefHid mepioJl aBTOKOJIMBAJILHOTO MPOIECY MPU PI3HUX KOHIEHTPAIIAX EIEKTPOJITY.
HaykoBa HoBu3Ha pesynbraTiB HJIP 0a3yerbcs Ha imei 3amydeHHs 10 AOCHIHKEHb TaKUX
rapaMeTpiB BIUIMBY Ha X1J] peaKilii, K B3a€MHE PO3TaIIyBaHHS XapaKTEPHUX HAMPSIMKIB 3pa3ka Ta
30BHIIIHBOTO MAarHiTHOTO TOJsI, a TaKOX KOMOiHAIlli 1[bOTO BIUIUBY 3 BIUIMBOM T'PaBiTaLlifHOTO
nosist 3emuti. [lokazaHo, 1m0 3a 10MOMOror KOMOiIHAIll CKIIaOBUX PEaKIlii Ta 30BHINIHIX YHHHUKIB
MOJKHA JIOCATTH ONTHMAaJIbHHUX 3HA4Y€Hb ()I3MYHUX XapaKTEPHCTUK aBTOKOJIMBAJIHHOTO MPOIECY Ha
MiK(]a3Hii TOBEPXHI MPOBITHUK-EICKTPOITIT.

(poc.)

Pa3paboranbl HOBbIE NPHUHILMIIBI YIPaBICHHUS aBTOKOJEOATEIbHBIMU IpOILIECCaMU  Ha
MeX(}a3HOH TNOBEPXHOCTH MPOBOJHUK-DIEKTPOIUT C TOMOINBIO BHEUIHETO IOCTOSHHOIO
MarHuTHOro mnoud. [lonmydeHo AeranbHOE ONMUCAaHUE aBTOKOJEOATENbHBIX SBIECHUN Ha MexX(a3zHOM
MOBEPXHOCTU MPOBOJAHUK-IIIEKTPOIUT MPH HAIOKEHUH MOCTOSIHHOTO MarHUTHOTO T0JIs, KOTOPOE
SBJISIETCS. HOBBIM  IIPUMEPOM  HEJIMHEHHOM CaMOOpPraHM3allUd B CHUCTEME, JajeKOh OT
TEPMOJUHAMHYECKOI0 PABHOBECHS.

[Toka3zaHo, YTO 3aBHCHMOCTH MacChl CTPaBJICHHOM CTadd OT BPEMEHH HMEET
KBa3UIEPUOANYECKUI XapaKTep, KOTOPBIA 3aBUCHUT, B YaCTHOCTH, OT CIIOKHON KOHGUTypaluuu
MIOTOKOB 3JICKTPOJIMTA, BO3HMKAIOIIMX B TMpOIecce TPABJICHUSA, a TaKXKe OT TIE€OMETPUHU
pacnosnoxeHusi oopasna. [lomydeHbl 3aBUCUMOCTH KOJI€0aTENbHBIX XapaKTEPUCTHK OT BEIHYUHBI
BHEIIIHEr0 IOCTOSIHHOTO MAarHUTHOTO TOJISl, KOHLEHTPAIMH DJIEKTPOJIUTa, TEeMIepaTypbl, Ipu
KOTOpPOI TMPOUCXOAUT KOPPO3Us; H3YYEHO BIUSHUE NpPeapicTOpur o00paslia, B YacTHOCTH,
MPEBAPUTEIILHOTO OTXKHWra W pa3MarHM4MBaHUS, Ha KoyeOaTelbHbIC XapaKTEPUCTUKH, a TaKXkKe
BJIUSIHUE OPUEHTAIIMM MAarHUTHOTO MOJIA MO OTHOLIEHHUIO K BBIJEIIEHHBIM HAIlpaBICHUSIM 00paslia.
PaccunTanbl XapakTepUCTHYECKHE CTAaTHCTUYECKHE MapaMeTpbl aBTOKOJIEOATENBHOrO Ipolecca
TPaBJICHUS CTAJIbHOM IJJACTHHBI, B YAaCTHOCTH, BBIUMCJIEHBI CPEAHSISI CKOPOCTh TpaBIEHUS,
CpeIHEKBaJIpaTU4eCKas CKOPOCTb TpPAaBICHMSA, MaKCUMaJbHasi W MHUHUMAaJbHAs CKOPOCTHU



TpaBIICHHSI, a TAKXKE CPETHUM MEepHo]] aBTOKOJIEOATEIBHOTO MpoIecca MPH Pa3HbIX KOHICHTPALUIX
anekTpoauta. Haydnas HoBu3Ha pesynbraToB HJIP Oasupyercss Ha wujee NpPHUBICUCHUS K
HUCCIICAOBAHUAM TaKUX IMapaMCTPOB BOBI[CﬁCTBI/IH Ha X0 peaKHHﬁ, KaK B3aMMHOC pPacCIIOJIOKCHUC
XapaKTEePHBIX HaIpaBJIeHUN 00paslla M BHEIIHETO MAarHUTHOTO TOJIS, a TaKKe KOMOMHAIIUU STOTO
BJIMAHHA C BJIMAHUCM T'PaBUTAIMOHHOIO ITOJIA 3emin. HOKaBaHO, 4yTO C IIOMOIIBIO KOMGI/IHaI_[I/II/I
COCTaBJIAIOIINX PE€aKOWW W BHCIIHUX (baKTOPOB MO>XXHO JOCTUTHYTH OITHUMAJIbHBIX 3HaYCHUI
¢u3NYeCKUX XapaKTepUCTHUK aBTOKOJIEOATEIbHOTO TMpolecca Ha MeX(pa3HOW MOBEPXHOCTU
IIPOBOJHUK-DJIEKTPOJIUT.

(anru.)

New principles of operating autooscillating processes in interphase of conductor-electrolyte
by means of external permanent magnetic field are developed. Detailed description of
autooscillating phenomena is obtained in interphase of conductor-electrolyte in permanent magnetic
field. It is a new example of nonlinear self-organization in system that is dissimilar to
thermodynamic equilibrium.

It is shown that dependence of mass of etched steel on time has quasi-periodic character that
in particular depends on complex configuration of electrolyte vortexes which are formed in the etch
processes as well as on the geometry of sample arrangement. The dependences of oscillating
characteristics are obtained on value of external permanent magnetic field, electrolyte
concentration, temperature of corrosion. The influence of the sample prehistory on oscillating
characteristics is also studied, in particular, of such factors as preliminary annealing and
demagnetizing. The influence of magnetic field orientation with respect to dedicated directions of
sample is also researched. Characteristic statistical parameters of autooscillating process of steel
plate etching are calculated, in particular, average speed of etch, mean square speed of etch,
maximum and minimum speeds of etch, as well as average period of autooscillating process at
various electrolyte concentrations. Scientific novelty of the results of research is based on the idea
to involve to research the such parameters of influence on reaction as mutual bracing characteristic
directions of a sample and external magnetic field as well as combination of this influence with one
of Earth gravitation. It is shown the possibility to achieve the optimal values of physical
characteristics of autooscillating processes in interphase of conductor-electrolyte by means of
combination of reaction components with external factors.

4. HasiBHiCTh OXOPOHHHX IOKYMEHTIB Ha 00’€KTH NPaBa iHTEJEeKTyaJbHOI BJACHOCTI

- Ilarent nHa kopucHy Mozaenb Ne50249. 3apeectpoano 25.05.2010.Croci6 mepeminieHHS
MarHiTHUX Mikpoo0’ektiB, astopu: FO.LT'opoGens, FHO.I.xexeps, 1.O.MenpHuuyk,
C.B.Uepenos, O.I1.Ky35,1.0.).

- Tarent Ykpainun Ki. MIIK (2009) BO1D 35/06, BO3C 1/30 (2010.01), HOIF 1/00, Ne u
2009 11434 nogano 10.11.2009, ony6mikoBano 26.04.2010, 6ros. Ne 8 Croci6 oTpumaHHS
BUCOKOT'Pa/Ii€eHTHOI (pepoMarHiTHOI Hacaaku MarHiTHoro ¢ginerpa. ABTopH: I'opobers C.B.,
['opoGens O.10., buno O.M., Muxaiinenko H.O.

5. IlopiBHSIHHA 3i CBITOBHMH aHAJIOTaMH.

BiamoBimae cBiTOBOMY pIiBHIO, HE Ma€ aHAIOTIB. 30KpeMa, BIEpIIe IOCHTIIKEHO
aBTOKOJIMBAJIbHI SBUIA HA MiXK(pa3HINA Mexi (epOMarHITHUNA METalI-eIeKTPOIIT B MAarHITHOMY ITOJII.
[Tokazano, 10 OCHOBHUM (DaKTOpOM, SIKWH BUKJIMKAE aBTOKOJWBAJIbHI SBHINA, € 3MiHA MarHiTHOT
JOMEHHOI CTPYKTYpHU (pepOMAarHeTUKY B 30BHIITHHOMY MarHiTHOMY IOJI.

6. ExoHomiuHa npuBadIMBiCTh ISl IPOCYBAHHS HA PUHOK.

Eneprozoepiratoue kepyBaHHs (i3MKO-XIMIYHHMH MpollecaMu IMigyac peakuii merana 3
EJICKTPOJIITOM 3 ypaxyBaHHSM TapaMeTPiB aBTOKOJIMBAJILHUX IPOIIECiB HAa MiK(as3HIi MOBEpPXHI
METaJ-eJASKTPOIIIT 3aBASIKH i1 30BHIITHHOT'O MarHiTHOTO TOJIS.

7. lloTrenuiiini kopuctryBaui (MiHicTepcTBa, BiZOMcTBa, NiANPUEMCTBA, Opraxizamii).
Pesynpratn MOXyTh OyTH BUKOPUCTaHI B EJIEKTPOXIMIUHIA Taiy3i Ta mpuiaanoOyayBaHHI B
MPOIIeCi MArHiTOEIEKTPOIIi3y, a TaKOK OOpPOOKH MIKPOCTPYKTYPOBAHHMX IOBEPXOHb METAIB 3
3aJJaHMMU TTapaMeTpaMu IpU KOpo3ii y MarHiTHOMY MOJIi.
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12. ®oto / exema, ciiaiiau npesenTauii po3poGKu B e1eKTPOHHOMY BHIJISIII.

! x18 .8k 2Z8.HkU Spm
a) Hanpy>keHicTh MarHiTHOTO ToJis 800 E, 0) HanpyxeHicTh Mar"iTHoro nojist 1100 E,

5 N

x18 .8k 28 .0kV ! x18 .8k 2Z8.HkU Spm
B) HalpyXeHicTh Mar"iTHoro nosist 2500 E, 1) Hanpyxkenicte MarHiTHOrO noist 2800 E.
Puc 1. - 300pakeHHS KOPOJAOBaHOT HAHOCTPYKTYPH MOBEPXHi cTaui mpu 10 XB. BiJ MarHiTHOTO TIOJIS:

Puc 2. — Mopdoutorist moBepxHi (pepoMarHiTHOTO IMTHAPY IICJISI TPABJIEHHS B BOJIHOMY PO3UYHHI
a30THOI KHCJIOTH B 30BHIIIHbOMY MII



Puc. 3 — OnTu4He 300paXeHHs 0CaKEHHS APIOHOIMCIIEPCHOTO MapaMarHiTHOrO MOPOIIKY Ha
dhepomarniTHui uTiHAP d=460 MKM npoTsiroM 15 XB mia BruiuBoM 30BHIHROr0o MIT B=0,3 Tn



