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HOBBII MOAXOJ K MCCJIETOBAHIIO MEXAHOXVMIMYECKNX 9®PEKTOB
B ITPOIECCAX ROPPO3IN METAJIJIOB ITIOX HAIIPASREHVEM

Tpodumora JLE.

Opecckas rocyfapCTBEHHAA aKaJeMIUsl CTPOUTENIbCTBA Y aPXUTEKTYPbI

IIpenyoskeHO AJA ONMMCAaHMS HEKOTOPBIX acCIeKTOB MEXaHOXMMUIYECKOro sddexkTa 3Haka nedopmauuyu B SAB-
JICHUAX KOPPO3MM IIOJ HANPAKEHMEM IIPUBJEYb TOIOJIOTMYECKOe MOJeIMpoBaHue, basupylomieecsa Ha TEOPUK
ratacTpod. Ha nmpumepe M30rHYTOI CTAJIBHO IJIACTMHBI PACCMOTPEHBI BOBMOYKHbBIE CII€HAPUM Pa3BUTUA DTUX
IIPOIeCCOB € ydeToM npuHIMIoB Makcsea 1 MaKCUMAJIBLHOTO IpoMeaseHns. IIocTpoeHsl 1 IPoaHaIN3MIPOBAHEI
IPOCTPAHCTBEHHbIE MOJEJM, OIMCHIBAIOIINE KAaK YKa3aHHBIM Bbllle 9(pdeKT, Tak U ero obpallieHne C TeueHUeM
BpeMeHu. IToka3aHo, YTO TPAKTOBKA JaHHOTO 9(pheKTa KaK YYyBCTBUTEJBHOCTM K HECOBEPIIEHCTBY He IIPOTMBO-
PEeYNT IIOJIOKEHMAM MeXaHOXMMMM. Takoi IOAXO0J oIpesiessaeT HAIpaBJIEHNA ONTUMMU3AIINY Pas3JIMYHbIX CUTya-
IV KaK JICCJIEOBATEbCKOI0, TaK ¥ IIPVKJIAJHOIO XapaKkTepa.

KurodeBble cjioBa: MeXaHOXMMMYIECKNI 9(pPeKT, KOPPOo3ud, TeOpusA KATaCTPOd, TOIOJIOIMIECKOe MOIEeIIPOBaHIE.

Hoc'raﬂomca npodiembl. Kax m3BecTHO, KOp-
po3uA Ioj HANpPAMKEHMEeM — 3TOo IIpoliecc,
IPOMCXOAAIMII B YCJOBUAX, KOIJlAa MaTepua
JCIIBITHIBAET BHEIIHME HArpys3KMu U AedpopMaliuio.
ITpu srom caemyer orMeTruTthb [l], 9TO ¢ HO3UIINIA
MeXaHOXVMUM, YYUTBIBAIOIIE) HaMudye HavaJb-
HOTO HAIIPAYKEHNMA B IIOBEPXHOCTHOM CJIO€ BCAKOTO
TBEPJIOTO TeJia B BUJIE ITOBEPXHOCTHOIO HATAYKEHMNA,
aobasg Kopposmsa B IIPUPOZIe — BTO KOPPO3UA IIOf
HallpsAsKeHMeM. B pesysbTaTe IPUIIOKEHNUA K TeJy
BHEIIIHNX CUJI ¥ IIOCJIEIYIOLIE ero nedpopmarimum 0o-
pasyerca no6aBOYHOE IIOBEPXHOCTHOE HAIIPSKEHNE,
KOTOpOe CYII[eCTBEHHO CKa3bIBaeTCA Ha CKOPOCTU
PUBUKO-XMMMUYECKOTO IIpollecca pPacTBOPEHUA I,
CJIeIOBATeJIbHO, Ha WHTEHCUBHOCTU pPas3pyIIeHUd
Mareprasa (B YaCTHOCTM, METAJUIMYECKUX KOH-
cTpykHuit). B 5T0i1 cBA3M 00Hapy:KeHMe 3aKOHOMEP-
HOCTe} TaHHOTO ABJIEHUA IPEeACTaBJIAET He TOJBKO
HayY4YHBIN, HO U IIPaKTUYECKUI MHTEepeC.

AHajms3 mocjaegHNX WCCIAETOBaHUMII U MyOJImKa-
HUii. OKCIIePUMEHTAJLHO YCTAHOBJIEHO [2], uTo IIpu-
KJIabIBa€MOe MeXaHNYeCKoe HallpAKeHMe YCKO-
paer xoppoawuio. Ilya Toro, 4toObl d(P@PEKT ObLI
OTYETJIMBO BBIPAYKEH, HYKHbI JOCTATOYHO OOJIbIIIVE
HalpAMKeHUA. Takoil pel3yJsbTaT Jierde BCEro M0-
cTuraeTca u3rmboMm ob6pasoB, B YACTHOCTY, MeTaJI-
Judeckux miacTuH. B pabore [3] ObLIO BrEpBBIE
DKCIIEPMMEHTaJbHO O0HApPY’KEHO, YTO CKOPOCTHb
KOPPO3UM NIJIA BOTHYTOI CTOPOHBI ILJIACTYHLI BBIIIIE,
4eM I BBIIYKJON. Tak Kak IIPOTMBOIIOJIOMKHBIE
CTOPOHBI MB0THYTON IJIACTUHBI OTJINYAJINCH 3HAKOM
IedopMaliy, BTO ABJEHME HABBAJM MEXaHOXUMU-
qecKuM dPQPeKToM 3HaKa AedopMalinm B ABJIEHUAX
kopposun. Cienyer OTMETUTD, UTO BIIEPBBLIE MeXa-
HOXUMUYECKMii dpderT 3Haka medopmaimm OBLI
3adukcupoBaH [4] B onbITaxX 10 PacTBOPEHUIO M30-
THYTBIX IIJIACTMHOK MOHOKPMCTAJIINYECKOTO XJIOPVI-
cToro KaJublnuda. B [3] Takike ObLIO yCTaHOBJIEHO, YTO
C TeueHMEM BpeMeHM IIPOUCXOAUT obpalleHue ad-
dexTa 3HaKa medopManyn.

Boigenienne HepelleHHBIX paHee YacTeil ooImeit
mpobiaembl. Kak ciengyer us [1], MeXaHOXUMUYIECKUIA
apperT 3HAKA nedopManuy OPUCYI] He TOJBKO
mIporieccaM KOPPO3UM II0J HANIPAMKEHMEM, HO U JII0-
OBIM TBEPAOTEJbHBIM I[IOBEPXHOCTHBIM PeaAKI[VAM.
Taxmum o0pas3om, OTKpeITEIE B [3] 9PPeKTs MOryT
TPaKTOBAaTbCA KaK YHUBEPCAJbHbIE U [IOTUMHAIOII-
ecd OrpaHMYeHHOMY YMCJIY B3aKOHOB HEJVHEHHOTO
PasBUTHUA CIIOKHBIX CHCTEM.

Ieas cratbu. B cBA3M C MBJIOKEHHBIM BBIIIIE
LeJIb HACTOAIMX JCCJIEOBAaHMII — YCTaHOBJIEHVE
3aKOHOMEPHOCTE! Pas3BUTUA IIPOIECCOB KOPPO3UN
MeTaJIOB II0J] HalpskeHueM. VlccienmoBaTesbcKas
IIporpaMma IpeycMaTpUBaeT PelleHne 3a4ad, CBA-
3aHHBIX C ONIVCAHMEM M AHAJM30M TaKUX SBJIEHMIL,
KOTZ]a yBeJIMYeHVe BO3JEeNCTBUI NPUBOAUT K Kade-
CTBEHHO VIHOMY IIOBEJIEHMIO CYCTEMBL

N3no:xenne ocHoBHOro martepuaja. HexkoTopble
ACIEeKThl MEXaHOXMMMUYECKOro sdpdperTa 3HaKa Je-
dopmary B ABJIEHMAX KOPPO3UM 0] HAIIPSSKEHN-
eM [3] mpennaraeTca MHTEPIPETUPOBATDL C ITO3UIINIA
CUHEPTreTMKM ¥ Teopuym KartacTtpod. B uacrtHOCTH,
IIpeJIosaraeTcs, YTo HaXOAAIIYIOCHA B arpeccrBHOM
cpefie M IOJBEPrarollyiocsd JONOJHUTEJLHOMY CH-
JIOBOMY BO3JIEVICTBUIO CTAJBbHYIO ILTAaCTMHY (puc. 1)
1esiecoodpPasHO TPAKTOBATh KaK CHHEPTeTUYEeCKYIO
cUucTeMy, IIOCKOJIbKY B pPaMKaX JaHHOTO II0AXOZa
OoJsibIlloe BHMMaHMeE ypeJsdeTcsa [5] BompocaM ocos-
HaHMA (QPYHIAMEHTAJbHOTO B3HAYeHU:A CUMMeTPUU
¥ HapylIeHd cUMMeTpuy. B srtom acrekre Hapy-
HIeHre CcUMMeTpuu (T.e. IPOSABJIEHNE BHYTPEHHEN
muddpepeHIaAIMM MeKAY PasJINYHBIMM YacTAMU
CUCTEMBI WJM MESKJY CHUCTEMON U ee OKPY’KeHN-
€M) BOILIOLIAEeT OAHY M3 IepPBeMINX IIPeJIIOChIIIOK
CJIO?KHOTO ITOBEJIEHNA VI COIIPOBOSKIAeTCA BOBHUKHO-
BEHJEM HOBBIX CBOJICTB.

] 7 |

Puc. 1. Cxema 3KCIEpUMEHTATBHOII YCTAHOBKU
JUI VICCJIEOBAHMS KOPPO3UU O] HANIPSIKEHIIEM:
1 — MeTaJIMYEeCKasi IJIACTUHA, 2 — CTAaHUHA, 3 — BUHT

B cBoro ouepenn pasHoOOpas3Hble HAPYIIIEHMA CUM-
MeTpuu (B TOM HICJIE U IPOCTPAHCTBEHHON) YUNThIBA-
oTeA [5, 6] CTPYKTYpOIt cTaHAPTHBIX MOJIeJIeil — Ka-
TacTpod: KaHOHMYECKVE YPaBHEHMUS COJIEPsKAT UJeH,
UTPAIOUIMIT  POJIb  «HAPYIIUTEJA CUMMETPUM» VI
rmapamMeTpa HECOBEPIIEHCTBa, YTO TeOMeTPUYecKy
n3obpaskaeTcsa acUMMETPUYHOV  OMQypKaIMOHHOM
muarpammoit. CorslacHO Teopuy KaTacTpod TaKoii
SBOJIIOILIMOHHOI KapTMHE OTBedaeT KaTacTpoda Tuma
«cbopka». B cooTBeTCTBMM C DTOM Teopueli, Kakoii ObI
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XapaKTep HU MMeJi HECOBEPIIeHCTBA CUCTeMbI, eCJI
OHA B OTCYTCTBUE TaKOBbIX OMMCLIBAETCA B KAHOHUYE-
CKOM BUJIe TIOCPEICTBOM (DYHKITVIL:
1 1
V(x)=—x"+=cx’, (1)
4 2

c

TO NIPY UX HAJIMYIMM — (PyHKIMeN:

Vc(x):%x4+%czx2+qx. (2)

«CoBepirrenHoii» cucreMe (1) cOOTBETCTBYET IO-
CTaTOYHO YaCTO BCTpedarolmuiica B Teopun dudyp-
Kauuii rpadur Ttuna «rpesydei». 'eomerpusa sToit
IyarpaMMbl perjiaMeHTHPYeT OTCYTCTBYIE KaTacTpo-
(pMYECKMX CKAYKOB, & B cucTeMe (2) OHU JIOJIKHBI
OBITH 00A3aTEBHO IIPM IIepexo/ie C OJIHOM yCTOVi-
YYBOJl BETBM HA JPYTYIO IIPU yBEJWYEHUU YIIPaB-
JIAIOIIET0 IIapaMeTpa c,. IIpm aToM mapameTp c; MH-
TepupeTupyerca KaK HadaJlbHOE HeCOBEePIIEHCTBO.
CryenyeT OTMETUTD, YTO B KaYeCTBe HECOBEPIIIEHCTB
JIIOIIyCTMMO pacCMaTpUBATL HE TOJBKO Pa3JIMYHbIE
IedeKThI (CTPYKTYpPHBIE, TeOMETPUUECKYIE U JIP.), HO
Y BO3JIE€MICTBMS BHEIIHUX II0JIE.

B cBere mMBI0KEHHOrO BBIIlIE IIPEICTABIIAETCHA
BO3MOSKHBIM JICIIOJIB30BAaTh YIIOMAHYTBIE ITOIXOIbI
IIpY ONMCAaHMM ¥ aHaJM3e KaKk CODCTBEHHO yKa3aH-
Horo paHee 3(dderra 3Hara nedopmaimm (I), Tak
U B cyyuae ero obpaiennusa ¢ TedeHueM Bpemennu (II).

I Ina GoJsiee MOJIHOI KapTUHBI OTOOpasKeHUA 1C-
cJeyeMoro Ipoliecca IIpy MaJibIX BpeMeHax (puc. 2)
JIOTIOJIHUTEJIBHO BBOAATCA JBa II€pPeMeHHBbIX (yIpaB-
JIAIOIINX B TEPMIMHAX TEOPUM KaTacTpod) TapaMeTpa:
Harpy3ka P Ha obpasell n gedopmanua ¢ odpasiia
(B [3] ™1 mapameTrpsl HendMeHHEbI). COOTBETCTBEHHO
rnoreps Maccel obpasua (%) TpakTyeTcsa B IPUHATON
TEPMMHOJIOTMM KaK [IapaMeTp COCTOSHUA.
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Puc. 2. 3aBUCUMOCTh YyMEHBIIEHISA MacChl 00pasna
Ha eJUHNILY MOBEPXHOCTHU (B MI/cM%) OT BpeMeHM T
U1 BOrHYTOI (1) M BBIMYKJIO¥ (2) CTOPOH M30THYTON
CTAIBHON MIACTUHEN B 35%-HOM pacTBOpe COJISHON
kncyoThl. HakjoH JIMHMIT JaeT cCKOpocTh KOPPO3un

B Teopun kartacrpod crporo noxkasaHo, YTO eaVH-
CTBEHHBIM THUIIOM MOJIEJIBHOI IIOBEPXHOCTM B IIO-
JIOOHBIX CMCTEMaX C OOHMM IIapaMeTpPOM COCTOSHMNS
M IBYMsA YIIPaBJAKOIMMN IIapaMeTpaMy SABJSAETCA
«cbopkra» (puc. 3). KauecTBeHHO pasHOe IMOBeeHUE
CIUCTEMBI OIpEeNesAeTCA Pa3JINYHBIMU KOMOVMHAIA-
MM yIIPaBJIAINNX ITapamMeTpoB. B paccmaTpuBaeMom
ciaydae mapamerp P HasbiBaeTcA pacIierIgionyMm,
IIOCKOJIBKY IIPY IIPEBBIIIEHNY €T0 KPUTUIECKOrO 3Ha-
YeHMA MOJIeJIbHAA IIOBEPXHOCTH pacIiellideTcd Ha
JIBa JIVICTa, T.e. €T0 M3MeHeH)e perJlaMeHTUPYyeT caMy
BEPOATHOCTb HEOHO3HAYHOCTU 3aBucuMocTu (%) or
3HaKa & ¥ BOBHMKHOBEHNA CKAauyKOB. HopMaJsbHbIN ma-
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paMeTp & HaIpaBJeH 10 HOpMaJu (IIepIeHINKYIAp-
HO) K paCHIEIIIAIIEMY (PaKTOPY.

HeobxomuMo NMOAYEpPKHYTH, UTO IIPY MOJEJIVPO-
BaHUIM pPeaJIbHbIX CI/ITyaI_H/IIL/'I C BHe3aIIHbIMIM CKa4-
KOOOpa3HBIMM V3MEHEHUAMY COCTOSHMII cJjenyeT
YUMTBIBATH HaJIM4YMe JBYX OCHOBHBIX HAaIIpaBJICHUIA,
CBABBIBAIOIINX TeOMETPMI0 KaTacTpod ¢ mccienye-
Mot cuctemont (rmpuHIMITEI MakcBesia 1 MaKCUMaJIb-
HOTO ImpoMeienys) [6]. Beibop 0IHOTO 13 MPMHIMIIOB
oIIpefieJiAeTes IPUPOJIO CaMOro ABJIEHMA.

AHasm3 cxeMbl pacupefeseHns gedopmariyii
VMBOTHYTOM CTaJIbHOI mjacTuHBI [1, 7] M KpUBBIX
3aBJMCUMOCTHM IIOTepM Maccbl obpasna JJd ee BO-
THYTOW ¥ BBIIYKJION CTOPOH B 35%-HOM pacTBOpe
COJIAHOJ KMCJIOTBI IIPYM MaJIbIX BpeMeHaX IT0Ka3aJl,
4uTo 00Ccy:kmaeMblil D(PPEeKT MOKeT OBITh yIOBJET-
BOPUTEJIBHO OIMCAH MOJIEJIbIO, TeOMeTpPUs KOTOPO
nogunHAeTca npuHuuny Maxkcsesna. B aTom cory-
vae BOBHUKaeT [H, 6] curyarusa, aHajgornunasa obpa-
30BaHMIO yJIapHOI BOJIHBI (pa3pbiBa) Mim pa30BOMY
IIepexoay IIepBOro poja B 00JIACTY COCYIIIeCTBOBa-
HUA pas3ian4HbIX das. I[Ipy oTcyTcTBUM BHEIIHEN Ha-
rpy3ku (P = 0) norepa macce! (%) OAMHAKOBA JJIA
IIPOTMBOIIOJIOKHBIX CTOPOH obpasma. Ilocie mepe-
XoJa depe3 HEKOTOpoe 3HadeHme P,, HauMHaeTCA
nposByieHne ddderTa 3HaAKA gedopmanyu, ycu-
JMBaloIleecsa 0 Mepe pocTta Harpysknu. CTpyKTypa
MOV YUUTBIBaeT TOT (PaKT, YTO CKOPOCTH pac-
TBOPEHNMsA BbIIIe JJIA BOI‘HyTOIL/'I CTOPOHBI, YeM OJA
BBINYKJION. BepxHmii smct cOOPKM COOTBETCTBYET
MeXaHOXMMUYECKOMY DQPQPEeKTy pacTBOPEHMUs JId
CYKATOM CTOPOHBI M30THYTOM IJIACTMHBI, HUKHUN
JIVICT — JIJIA PaCTAHYTOI.
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Puc. 3. Tomoaorngeckass MOJeJab MEXaHOXIMITIECKOTO
apperTa 3HaKa HedhopManu B SABJICHUAX KOPPO3UI
noj HampsisKeHneM (karacrpoda «cOopka»,
npuanun MaxkcBesia): a — TpexMepHas MOBEPXHOCTH
B Koopaunarax (%), ¢ u P (1 — nonepeuynoe ceuenue
Mojiein); 6 — MPOERIMA MOJEJN Ha IJIOCKOCThH
YIPaBJIAINX NapaMeTpos € u P
(2 — maO3KecTBO Makceeia)

Pacnionosxkenne TOoJIornmyeckoi Mosiesi Ha puc. 3,
a nopg yraoM K ocu (%) WLIIOCTPUPYET M3BECTHBIN



daKT yCKOpEHMsa KOPPO3UM II0]] HAIIPSAYKEHEM Hel3a-
BUCUMO OT 3Haka gedopmanun [3] Taxum obpaszom,
BCe TOYKJV MOJIEJIbHON IIOBEPXHOCTY HaXOJATCS BBIIIIE
3HAYEHNMA IIapaMeTpa COCTOAHMA IIPM OTCYTCTBUM
BHEIIIHETO BO3JAeNCTBUA. JyiA OoJbllell HarJIAgHOCTY
1300pasKeHnsa I[IPOCJIEIKMBAIOLIEliCA KadeCTBEHHOM
CUTyaI HYLKHUI JMCT cOOPKM YCJIOBHO 0DOPBaH.

IIpoekIsa IJIOCKOrO yd4acTKa MHOroobpasus Ka-
TacTpodbl «COOPKa» Ha IJIOCKOCTb YIIPaBJIAIOIINX
rmapaMeTpoB IpeJicTaBiisgeT coDoit, Tak Ha3bIBae-
Moe MHOKecTBO MakcBessa (IITPUXOBAA JIMHUA HA
puc. 3, 6). Ilo sToil GudypKaLMOHHON cXeMe Iepe-
MeIl[eHJ)e C OJHOTO JIMCTa Ha APYTOM IIPOMUCXOIUT
BCAKMII pas, KaK TOJIbKO YIIPABJIAIOIMI IIapamMerp
& TIepeceKaeT MHOYKECTBO (CTPYKTYPY YAaPHOM BOJI-
HBI), T.e. MEHsAET CBOJ 3HAaK Ha IIPOTVBOIIOJIOKHBII.

Takum obpazom, nedopmaliio odpasiia € B JaH-
HOM CJyd4ae cJefyeT MHTEPIPEeTVpPOBaTh KaK Ha-
4YaJibHOE HECOBEPIIEHCTBO, KOTOPOE YUUTHIBAET
HaJIM4Me B MCXOOHOM (HEMCKa’sKeHHOM) COCTOSHUN
IIOBEPXHOCTHOTO HATSAYKEHUdA, CKJIAJBIBAIOIIErocs
C MPMJIOXKEHHBIM HAIIPSAYKEHMEM IIPY PacTAKeHUN
IJTACTYMHBL ¥ BBIYMTAIOIIET0CA M3 HEro IIPY C3KaTUML.
JpyruMu cioBamu, 5TOT HAPYIIAIOIINI CUMMETPIIO
€IVIHCTBEHHBIN yIIPaBJIAIOIINI IapaMeTp reOMeTpy-
YeCcKOro HeCOBEpPIIIEHCTBa ajJieKkBaTeH OaJsiaHCy Bcex
HaNpsAYKeHnit B n3orHytom obpasie. CiaemoBaTelb-
HO, 3¢pdeKrT 3HaKa gedopmaluy B ABJIEHUAX KOp-
po3uM TIOM HANPSMKEHMEM MOYKHO TPAKTOBATh (IO
TEePMUHOJIOTUY TIPUBJIEYEHHON TEOpUM) KaK UyB-
CTBUTEJBHOCTb K HECOBEPIIIEHCTBY.

II. Ina momenupoBaHuA obOpaliieHuda spgerTa
3Haka pgedopmarum (puc. 4) mpexncraBideTcA Ie-
JecooOpas3HbBIM TaKsKe JVICIOJIb30BaTh KaTacTpody
TuIa «cOopKa», HO ysKe IIPY COOJIFONeHN ITPUHITATIA
MaKCUMaJIbHOTO IIpoMesieHus (puc. 5, a). CorsacHo
STOMY CLIEHAapMIO CUCTEMa JeJlaeT CKauOK B Apyre
COCTOSHNME TOJIBKO TOIjZla, KOIJla y Hee He OCTaeTcs
ZIpyroro BeIbOpa.

% 2
12F
1
08}
041
1
0 100 200 1,0

Puc. 4. O6panienne 3Haka aedpopmaruir
Kpusbie 3aBucumoctu nmorepu maccor oopasua (%)
OT BpeMeHH T JJisi BOTHYTOI1 (1) U BBIMYyKJION (2)
CTOPOH M30THYTONM CTAJHLHOV IJIACTUHKI
B 35%-HOM pacTBOpE COJISHO KMCJIOTHI

Vlccnenyemoe sABJIeHME IIPEJJIaraeTcsa OIMCHI-
BaTh C IIOMOIIBIO IBYX YIPAaBJAIOIIMNX IIapaMeTpPOB:
P (xax u B IepBOM caydae) 1 BpeMeHu 7. B kagecTse
mapaMeTpa COCTOAHMA BbIOpaHa Pa3HOCTb IIOTEPH
Macchl A(%) BOTHYTON M BBIIIYKJION CTOPOH M30THY-
TOro 06pasI@:
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€CcJm (%)EOF > (%)Bmm TO ((70)501- - ((70)%111 =+ A(%),
ecm (%)Bor < (%)Bbma TO (170)BO]“ - (170)3})111. = - A(%)
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Puc. 5. Tomonornyeckas Mmoaeab obdparmenns sgpderrta
3Haka pedopmanuu (KaracTpoda «cOOpKa», MPMHIIIT
MaKCUMaJIbHOIO MPOMEAJIeHN):

a — TpexMepHasA MOBEPXHOCTh B KoopauHaTax A(%),

T u P (1 — monepeynoe cedeHne MOAENN; 2 M 3 — JIMHUAN
cryIanoK; B — Touka cbopku); 6 — mpoexkuusa Mojae Ha
IUIOCKOCTH YIPABJISAIOIUX apaMeTpoB T u P
(4 — oudpypranmonHasi Kpueas, T.e. OuypranmoHHOe
MHOs;KecTBO; B — Touka Oudypraim)

Taxum 006pa3oM, BEpXHUIL JINCT TOBEPXHOCTY CO-
OTBETCTBYeT peasuzanuyu dderra 3HaKa medop-
Malyy, a HUOKHUI JIMCT — (PakTy ero obpalljeHus.
ITockonbKY IIpM OTCYTCTBUM BHEIIHErO BJIMAHUA
CUMMETPUA CTOPOH ILJIACTMHBI HE Hapyllaercsd, T.e.
A(%) = 0, To coOTBeTCTBYIOIIee cedeHmne cOOpPKM CO-
BIIQJAET C OCBIO T.

Hanbosiee nHTEpEcHOe CBOJICTBO JAaHHONM IIO-
BEPXHOCTY — HaJu4Me ABYX JMHUI CKJAJOK, Ha-
YMHAIOIINXCA B TaK Ha3bIBaeMOM TouKe CcOOpKU
B 1 06pas3yoimx Ha IJI0CKOCTU YyIPAaBJIAIOIINX Ta-
paMeTpoB 7, P 0 ypKaIMOHHYIO KPUBYIO C OCTPM-
eM B TOouKe B; (puc. 5, 6). OTU TOUYKM OTBEUAIOT
3HaueHMio P,, (Ha doHe BpeMeHHO) KOOPIMHATBHI),
IpM JOCTUMIKEHUM KOTOPOTO C TedYeHUeM BpeMeHU
npoucxomutT [3] obpasoBaHyMe TPEIVH, HUIVNPY-
OINX sABJIeHUe obpalneHusa sdgdexra 3HaKa JIe-
dopmarun. HeobxoaumMo OTMETUTH, YTO HIPU IIO-
CTPOEHMUM TOIMOJOTUYECKON MOJEeN YUUTHIBAETCA
YCKOpEeHMe Hadyaja TPelnHooOpasoBaHuA C POCTOM
Harpys3ku (T.e. YMeHbIIIEHE BBIJEPIKKIA).

B obiem ciyuae 6udypralmonHasa KpuBas pas-
JleJisieT IIPOCTPAHCTBO yIIpaBJieHMsa Ha ob6JgacTu,
aZleKBaTHbIE PABJIMYHBIM pekuMaM (QPYHKIMOHN-
poBaHMsA cucrteMbl. HKadyecTBeHHbIE II€PECTPOIKNU
B €ee II0OBEeJIeHNV IIPOMCXONAT TOJIBKO B TOM CJIydae,
KOTZ]a «TpaeKkTopud», 00yCJOBJIEHHAA KOMOMHAI-
e/l yHpaBJIAIINX IIapaMeTpoB, MOKugaeT obJsacTb
BHYTPM 5TOV KpuBoit. B momobHo cuTyaimm n ocy-
LIIECTBJIAETCA CKA4YOK napamerpa cocToaHud A(%).
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BeiBoapl u mnpemsoskeHns. KadecTBeHHBIE 0CO-
OeHHOCTM TmOBeZieHMA (IPMBHAKM KaTacTpPodbl) MC-
cJIelyeMoil CHUCTeMbl O00yCJIOBJIMBAIOT BO3MOYKHOCTH
MOZIeIMPOBAHNA 00IIell KAPTUHBI IIPOMCXOAIIX Me-
XaHOXVMMMYECKMX IIPOlleccoB. Ec/m1 IOTepro Macchbl
obpasia (%) mpencTaBUThL KaK (PYHKIMIO JBYX Hal-
JlesKalle BBIOPAHHBIX YIIPABJAIOIMX I[1apaMeTPOB, TO
paspbIBHbIE MIBMEHEHMs COCTOSAHMSA M3YdaeMoil cucTe-
MBI JIOCTATOYHO HAIJIAJIHO OIVCBIBAIOTCSA IIPV TIOMOLLIA
kKaracTpodbl Tua «cbopka». B gacTroCcTHM, TpaKTOBKA
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adpdperTa 3HaKA nmecpopMalM KaK TyBCTBUTEJILHOCTHU
K HECOBEpIIEHCTBY He IIPOTMBOPEUUT ITOJIOYKEHVIAM
MexXaHOXUMMY. Kpome Toro, pacimpeHyue pamMoK DKC-
IIepyIMeHTa (3a CueT HaIIpPaBJIEHHOTO BapbMPOBAHNA Ka-
YECTBEHHOTO ¥ KOJIMYECTBEHHOIO COCTaBa arpecCyBHOM
Cpezibl, BIJIa ¥ BeJIMUVHBI BHEIITHMX BO3ZECTBIIA 1 T.11.)
TIO3BOJIUT TOPa30 Pe3yJbTaTMBHEE UCIIOJNIb30BaTh CU-
HepreTmdecKye IIpeCTaBIeHNA A aJIbHENIIIero uc-
CJIeIOBaHMA 9TUX, BIIEPBble 00OHAPYKEHHBIX B Jabopa-
TOPHBIX CHUCTeMax [3], HeTpMBUAJIBLHBIX 3P(EKTOB.
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Tpodumosa JLE.
Opecbka fepskaBHa akazeMis OyIiBHMIITBA Ta apXiTEeKTypu

HOBUI IIIXII 10 TOCJALIKEHHA MEXAHOXIMIYHIX EDEKTIB
Y IPOIIECAX KOPO3II METAJIIB IIJI HAIIPYTOIO

AHorarisa

3aIpoIIOHOBAHO JJIA OIMCY JEeAKMX acleKTiB MexXaHOXiMiuHoro edekTy 3HaKa AedopMalii B aBuIax Kopoaii
i HAIPYTrO 3aJy4YMTU TOIIOJIOTIYHE MOJIEeJIIOBaHHA, 110 OasyeTbesa Ha Teopii kKatactpod. Ha mpuriani
3IrHyTOI CTaJIeBOI IJIACTYHY PO3IJIAHY TI MOYKJIIMBI CIleHapii pPO3BUTKY KX IIPOLECiB 3 ypaXyBaHHAM IIPUHINIIIB
Maxkcgesia i MakcuMaJIbHOTO 3BOJliKaHHA. I[loOymoBaHi i mpoaHasizoBaHi MPOCTOPOBI MoOAeJi, 1110 ONUCYIOTh,
fAK BKas3aHMiI Bullle edeKT, TaK i ioro 3BepHeHHA 3 4acoM. IIokasaHO, II[0 TPAKTYBAaHHA IbOTO e€(PEKTy, AK
YYTJIMBOCTI O HEJIOCKOHAJIOCTi, HE CYIIepPedYnTh IIOJIOMKEeHHAM MexaHoximii. Taxkmii minxin Bu3HaUae HANIPAMU
onTuMizanii pi3HMX cUTyamin AK HOCTIOHUIIBKOTO, TaK i IPUKJIAJHOTO XapaKkTepy.

RurouoBi cooBa: MexaHOXIMIUHNMIT epeKT, KOPO3id, Teopia KaTacTpod, TOIOJIOTiUHE MOJEJTIOBAHHA.
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Odessa State Academy of Civil Engineering and Architecture

NEW APPROACH TO INVESTIGATION OF MECHANOCHEMICAL EFFECTS
IN METAL CORROSION PROCESSES UNDER TENSION

Summary

It is proposed to describe some aspects of mechanochemical effect of deformation sign in corrosion
phenomena under tension from synergetics and catastrophe theory positions. Steel plate located in an
aggressive environment and subject to additional power influence is treated as a synergetic system. In this
aspect, the symmetry distortion of curved plate sides is one of the first prerequisites for complex behavior
and is accompanied by the emergence of new properties. In their turn, various symmetry distortions shall
be taken into account by the structure of the standard model — catastrophes. Canonical equations contain
a member playing a role of the «symmetry disturber» or imperfection parameter that is represented
geometrically by asymmetric bifurcation diagram. This evolution pattern corresponds to a disaster of
«ruffle» type. Possible scenarios for the development of mechanochemical effects based on principles
Maxwell and maximum retardation. The analysis of deformation allocation scheme of curved steel plate
and weight loss curves of a sample for its concave and convex sides in hydrochloric acid solution at short
times has demonstrated that the effect under discussion can be described by the model, which geometry
is subject to Maxwell principle. The structure of a model takes into account the fact that the dissolution
rate is higher for concave side than for convex side. It was ascertained that if the deformation sign effect
is interpreted as a sensitivity to imperfection, it is not contrary to the Mechanochemistry principles. To
simulate the deformation sign effect conversion over time, the disaster of «ruffle» type was also used,
but while respecting the principle of maximum retardation. It was shown that the qualitative features
the studied systems condition the possibility to simulate overall pattern of the ongoing processes. This
approach determines the optimization areas for various situations both of research and applied nature.
Keywords: mechanochemical effect, corrosion, catastrophe theory, topological modeling.



