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AnHoTaums. Ifens. IlpoOnema BIMSHHS HEMETAJUIMYECKUX BKJIIOUECHMH Ha KOPPO3HOHHOE paspylleHHE CTajlel sBiseTcs
akTyanbHOM llenbio paboTsl ObIIO OBLIO HCCIENOBATh BIMSHHUE TUIIOB HEMETAJUIMUECKUX BKIIOYEHHN HAa YPOBEHb UX aKTUBHOCTH B
3apOXKICHUU KOPPO3MOHHBIX IOBPEKICHUI W MEXaHHYECKHE CBOMCTBA MOJIIUIHUKOBBIX cTajeld. Memoouka. Ilpumensnu
YCKOpEHHbIE METOJIbl KOppo3HOHHBIX HcnblTanui cranei I1IX15 m IIX15CI cnenuanbHO MOMYYEHHBIX IIABKOK, MPOrpaMMHO
3arpsA3HEHHBIX PA3IM4YHBIMM TUIIAMHM HEMETAUIMYECKMX BKIIIOYeHUM. IIpoBonuiu uCHbITaHMS Ha MajJOLUKIOBYK YCTaJOCThb Ha
BO3/lyX€ U B Pa3IMYHbIX KOPPO3HUOHHBIX cpefax. [IpuMeHsu ycKOpeHHbI METO UCTIBITaHUI CKIIOHHOCTH CTalled K KOPPO3UOHHOMY
PacTpPECKUBAHUIO, a TAKXKE HAa YCTAJIOCTHYIO NPOYHOCTb. Pe3yibmamul. YCTaHOBIECHO, YTO KOPPO3UOHHBIC HOBPEKACHUS B
MOALUIMIHUKOBBIX CTANAX BO3HHUKAIOT BOJNM3M HEMETAIUIMYECKUX BKIIOUEHHH pa3NUuHbIX TUMOB  Iloka3aHo BIMsSHME BKIIIOUEHUIT
Ha MaJIOLUKIIOBYIO YCTaJIOCTh M KOOPO3HOHHOE PACTPECKHBAHKE HA BO3JIyXE U B PA3IMYHBIX KOPPO3HOHHBIX Cpeax. ¥ CTaHOBIEH U
000CHOBAH MOCI/IEIOBATENbHBIA YOBIBAIOIIMN psifl, MOKA3bIBAIOIINI CTENEHb BPEIHOTO BIMSHUS BKIIOYEHMH Ha 3apOKASHHE U
pa3BUTHE KOPPO3HOHHBIX MOBPEXKICHUH B MOJUIMITHUKOBBIX cTalaXx. OG0CHOBaHO caMO€ BPeIHOE BIUSHUE CYTb(HI0B HA CTOHKOCTh
MOALIMIHUKOBBIX CTaneil B arpeccMBHbIX cpenax. Hayunaa Hoeusna. YCTaHOBIEHbl OCOOCHHOCTH BIIMSHUSI PA3IUYHBIX THUIIOB
HEMCTAUINYECKUX BKIIOYEHHMH Ha KOPPO3MOHHOE paspylleHWe IIOJIIMITHUKOBBIX cTajeld. YCTaHOBIEH M 00OCHOBaH
MIOCJIC/IOBATEIbHBIH  yOBIBAIOIINI psijl, MOKA3bIBAIOIIMI CTENICHb BPEAHOTO BIIMSHUS BKIIOUCHUH Ha 3apOX/CHHE U Pa3BUTHE
KOPPO3UOHHBIX MOBPEXJICHUH B MOJIIIUIHUKOBBIX cTaisiX. JIpakmuyeckasa 3navyumocmy. Vcnons30BaHue MOJIy4EHHBIX PE3YJIbTaTOB
MO3BOJIIJIO Pa3paboTaTh TEXHOJIOTHUM 3JIEKTPOIUIABKU ITOIIMIHIKOBEIX CTAJIEd C pEerIaMEeHTHPOBAHHBIMH COJCpIKaHHEM U BHIAMHU
HEMETAJTMYECKUX BKITIOUEHHUH, 4TO MO3BOJIUT CYIECTBEHHO MOBBICUTH UX KOPPO3HOHHYIO CTOIKOCTB.

Knrouesvie cnosa: KOppo3us, NOAUINITHUKOBAsA CTaJlb, HEMETAJINIMYECKUEC BKIIOYCHUS.
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AHoTtauisi. Mema. IIpobnema BIUIMBY HEMETaJeBUX BKIIOUEHb Ha KOpPO3iliHEe pyHHYBaHHs cTajel € akTyaiabHOI. MeToio
po6otu Oyio HOCTIAUTH BIUIMB THIIB HEMETAIEBHX BKIIOYECHb Ha PiBEHb X aKTUBHOCTI B 3apOJPKEHHI KOPO3IHHMX IONIKOKEHb 1
MEXaHI4HI BIACTHBOCTI MiIIUITHIKOBHX cTajnell. Memoouka. 3acTOCOBYBaIHM NPUCKOPEHI METOAN KOPO3iHHIX BUIPOOYBaHb cTaneit
IX15 i IIX15CI coewiagbHO OTPUMAHUX IUIABOK, SIKi OyJM MPOrpamMHO 3a0pyAHEHI Pi3HUMHU THIIAMH HEMETAJICBHX BKIIOUCHb.
[TpoBoyay BUNpoOyBaHHsI HA MAJOLUKIOBY BTOMY Ha IOBITPi 1 B PI3HUX KOPO3ifHUX cepefoBUIaX. 3aCTOCOBYBAIIM MPUCKOPEHUI
MeToJ] BHIPOOYBaHb CXWIIBHOCTI CTaleil 10 KOpPO3iHHOro pO3TPICKYBaHHsS, a Tako)X Ha MILHICTh Bix yromu. Pesyasmamu.
BcraHOBIEHO, 1110 KOPO3iiiHi MOMIKO/PKEHHS B MiAMMITHAKOBUX CTAIAX BUHHUKAIOTH MOOIN3Y HEMETaJIeBUX BKIIOYEHb PI3HUX THIIIB
INToka3aHo BILIMB BKIIOYEHb Ha MAJIOIMKIOBY BTOMY i KOpO3iiHE pO3TpICKyBaHHS Ha MOBITPi i B pi3HUX KOPO3IHHHUX CepeOBUINAX.
BcTaHoBIIeHO 1 0OTPYHTOBAHO MOCIIIOBHUM PErpecHuil psij, SIKUH MOKa3ye CTYMiHb MIKIJUIMBOTO BIUIMBY BKIIOYECHb Ha 3apOJUKEHHS 1
PO3BUTOK KOPO3iHHHX ITOMIKOMKEHb B IIANIMIHUKOBUX craysix. OOIpyHTOBaHO caMme IIKIAIMBUH BIUIMB CyJIb(IIiB Ha CTIHKICTH
MIMIUITHAKOBUX CTaleil B arpecHMBHUX cepenoBumax. Haykoea noseuzna. BcraHoBieHO 0COOIMBOCTI BIUIMBY PI3HHX THIIIB
HEMeTaJIeBUX BKJIIOYCHb Ha KOPO3iliHe pyHHYBaHHS MiIIMITHUKOBHX CTasei. BcTaHOBIGHO i 0OIPYHTOBAHO MOCTITOBHUI perpecHuit
psi, SIKMiT HOKa3ye CTYMiHb IIKiUIMBOTO BIUIMBY BKJIFOYEHb HA 3aPOJDKEHHS 1 PO3BUTOK KOPO3IHHMX MOIIKOKEHb B ITiIIIMITHUKOBHUX
craysix. Ilpakmuuna 3uauumicms. BUKOPUCTAHHS OTPHUMAHHMX pE3YJbTATiB JO3BOJIMIIO PO3POOHUTH TEXHOJIOTIi €IEKTPOIIaBKU
IIIIMIHAKOBUX CTallell 3 PEerjJiaMeHTOBAaHMMH 3MICTOM i BHJAMM HEMETAIEBHX BKJIIOYEHb, IO JO3BOJUTH ICTOTHO HiJBUIMTH iX
KOpO3ifiHy CTIHKICTB.

Kniouosi cnosa: Kopo3isi, MiAIUITHAKOBA CTallb, HEMETAJICB] BKITIOYCHHSI.
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Abstract. Purpose. The problem of influence of nonmetallic inclusions on the corrosion destruction of steels is actual. The goal
of the work was to investigate the influence of the types of nonmetallic inclusions on their activity level in the origin of corrosion
damage and the mechanical properties of bearing steels. Methods. Accelerated methods of corrosion testing of steels SHCH15 and
SHCH15SG of specially obtained fusions, program contaminated with various types of nonmetallic inclusions, were used. Low
fatigue tests were carried out in the air and in the various corrosive environments. An accelerated method was used to test the
propensity of steels to stress corrosion cracking, as well as fatigue strength. Results. It was established that corrosion damages in
bearing steels occur near nonmetallic inclusions of various types. The influence of non-metallic inclusions on the low-cycle fatigue
and corrosive cracking in the air and in the various corrosive environments was shown. A sequential decreasing series has been
established and justified, showing the degree of harmful influence of inclusions on the nucleation and development of corrosion
damage in bearing steels. The most harmful effect of sulphides on the resistance of bearing steels in corrosive environments is
substantiated. Scientific novelty. The peculiarities of the influence of various types of nonmetallic inclusions on the corrosion
destruction of bearing steels have been established. A sequential decreasing series has been established and justified, showing the
degree of harmful influence of inclusions on the nucleation and development of corrosion damage in bearing steels. Practical
significance. The use of the obtained results allowed to develop technologies for electric melting of bearing steels with regulated
content and types of nonmetallic inclusions, which will significantly increase their corrosion resistance.

Keywords: corrosion, bearing steel, nonmetallic inclusions.

BBenenne n3nenuss u3 3TUX cranedl. IIpuMeHsnu yCKOpEHHBIH
METOH UCTIBITAaHUI CKJIOHHOCTH cTanei K
KOPPO3HOHHOMY PacTpEeCKUBaHUIO HA ycTaHOBKke UM-12.
HcnblTanusg Ha yCTalOCTHYIO INPOYHOCTh MPOBOAMIN HA
mammne Tunma HY mpu Gase N 3 - 10° umkios
HarpyXeHui.

KopposuonHnoe  paspyiieHue  MOAIIMITHUKOBBIX
CTajlieil MPOUCXOOUT MPH OJHOBPEMEHHOM BO3JECHCTBUU
aTtMoc(epbl, CoepKaIIeH BIary, KUCIOTHBIC ra3bl, COJIH,
a TaKKe HanpsHDKCHUH OT ITUHAMHYECKHX HArpy30K M B
CTaTUYECKHUX YCIIOBUSIX. U3sBecTHO, 4TO
HEMETAUTMIECKUE BKIIOUYECHHUS SBIAIOTCA IEHTPaMH

Pe3ysabTaThl HcclIeqOBaHUS U UX 00CY KIeHMe.
00pa3oBaHUS 0YaroB KOPPO3HH B YIIEPOIHCTHIX H

JIETHpOBaHHBIX cTamsx [1-3, 5-7, 9]. B mporecce pa3BUTHS KOPPO3HOHHBIX MOBPEKICHUN
B TMOBEPXHOCTHBIX CIOSX H3IENUi  (OPMHUPYIOTCS
Hean OKCHIHBIE (a3bl, KOTOPHIEC TPOHUKAIOT HA 3HAYUTEIBHYIO

TIyOWHY W SIBISIOTCS KOHIIEHTPATOpaMU HaIpsDKEHUH,
YTO  CYIIECTBEHHO  BJIWSIET HAa  HAISKHOCTh U
JIOJITOBEYHOCTh MOJIIMITHUKOB MpHU 3KcIutyarauuu. [Ipu
WCIBITAaHUSAX HAa MAaJIOLMKIOBYIO YCTaJOCTh Ha BO3IYyXE
craneir 1IX15 wu IIX15CI" oONOBITHBIX IUIABOK
HaOmrofaeTcss  BJIMSAHHME ~ THIA  HEMETAUIMYECKHUX
BKIIIOYCHUH HAa YCTAJIOCTHBIC XapaKTepPUCTUKH (Tadir. 31:
camasi HM3Kas BednyuHa N TMonydeHa A CTalleH,

[enpio paboOTHI OBUIO HCCIEAOBATHL BIMSHUE THITOB
HEMETAJUIMYECKUX  BKIIOUYEHHH Ha  YPOBEHb  HX
aKTUBHOCTH B 3apOKIACHUHU KOPPO3HOHHBIX
MTOBPEXKICHUI u MEXaHUYCCKUE CBOIiCTBa
MOIIIATHUKOBBIX CTAJICH.

MarepuaJjibl 1 METOAUKHU

[IpumeHsuin  yCKOpEHHBIE METOJbl KOPPO3HMOHHBIX 3arpsA3HEHHBIX  cynbduaamu (1. 1), 3aTeM oOHa
WCIIBITAaHUHN, MO3BOJIAIOIINE KOPOTKOE BpeMs BBI3BaTh YBCJIMYMBACTCs NMPH HAJIMYMK COOTBCTCTBCHHO KOpyHZa
oueBuaHOe paspymenne cramei [X15 u IX15CT 1 mmuHened (mn. 2), cunukatoB (1. 3) W, HaKOHEII,
CIIENUANBHO  MOJNYYEHHBIX  IUIABKOK,  IIPOTPAMMHO kapOonuTpuoB tHTana (min. 4). Kopposuonnas cpena
3arpsI3BHCHHBIX Pa3JIMYHBIMM THIIAMHA HEMCETATIHYCCKHUX npuBeJia K CyHICCTBCHHOMY CHHXKCHHIO J1OJITOBEYHOCTHU
BrimoyeHuit: mwi. 1 — cyasdunst (Fe,Mn)S, FeS-MnS, m. crajiell TpU MAJONMKIOBON YCTalOCTH, OJHAKO, THII
2 — xopysan u mmuHenu Al,O3, MgO Al,O3, MnO AL O3, BKJIIOUEHUH CYIIECTBEHHO BJIMAET HA ITOT IMOKA3aTejb:
Mn,Mg)OCr;03, 1. 3 — SiO2, MnO- SiO,, FeO' SiO,, 1o mepe YBEIIUYECHUS JIOJITOBEYHOCTHU npu
w4 — TiCN (mpumepHo 0,5% 006.). Hcnbitanus Ha MaJIOIUKIIOBOH yCTaIOCTH OIIBITHBIC IJIaBKH
MAaJIOLIMKIJIOBYIO YCTaJIOCTh IIPOBOJAUIIM HAa BO3AYyXE U B BBLICTPOWJIUCh B AQHAJOTMYHBIM BO3pACTAIOMIMM  psif:
KOPPO3HOHHBIX Cpe/iaX, MPEeACTaBISIoNMX co0oit 5%- camasi Hu3Kas BenuuuHa N y cTajM, 3arps3HEeHHOM
HbI1i Boasbli pactBop NaCl (cpena 1) u 1%-Hblil BogHBII CylTb()HIaMH, 3aTeM OHA YBEJMYUBAETCS TPU HAMYHH
pactBop H>SOjs (cpena 2). Beibop KOppO3HOHHBIX Cpej COOTBETCTBEHHO KOpPYHJA M INIUHEIEH, CHUIMKATOB H,
Obl1 OOYCIIOBJIEH, TE€M, YTO OHH B ONPEICICHHOMN HaKOHel, KapOOHUTPUIOB THTAHA.

CTETIEHH HMMHTHUPOBAIN CpEeAbl, B KOTOPBIX paboTaroT
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Tabnuya 1.

MaJjonukiioBast 1oarose4Hoctb N crann IIIX15 Ha Bo3ayxe U B KOPPO3HOHHBIX cpeJaX, a Takxke K03 puuueHt
BJIHSAHNSA cpelbl fc B 3aBUCHMOCTH OT THIIA HEMETAVIMYeCKHX BKJIOYEHHU

cpena IUIaBKa, N 108, Be
BKJIFOUCHUS [IUKJIOB
BO3TyX 1. 1, cymeduas (Fe,Mn)S, FeS-MnS 1,4 -
HH.2, A1203, MgO‘Ale3, MnO‘A1203, (Mn,Mg)O‘Cr203 1,9 -
1.3, SiOz, MnO- SiO,, FeO: Si0, 2,1 -
.4, TiCN. 23 -
5%-HbIi 1.1, cymedunst (Fe,Mn)S, FeS-MnS, 0,7 2,0
BO,Z[HBII71 HH.2, A1203, MgO‘Ale3, MnO‘A1203, (Mn,Mg)O‘Cr203 1,3 1,46
pacTBop 1.3, SiO2, MnO' Si0», FeO' SiO, 1,5 1,40
NaCl .4, TiCN. 1,7 1,35
1%-HbIit 1.1, cymedunst (Fe,Mn)S, FeS-MnS, 0,6 2,33
BO,Z[HLII71 HH.2, A1203, MgO‘A1203, MnO‘A1203, (Mn,Mg)O‘Cr203 1,2 1,58
pacTBop 1.3, SiO2, MnO' Si0», FeO' SiO; 1,3 1,62
H,SO.4
1.4, TiCN. 1,5 1,53

Omnpenenenbl KO3(G(GUIMEHTH BIUSHMA cpensl P,
Npe/ACTaBisIoNMe co0Ol OTHOLIEHHE JI0JITOBEYHOCTH
CTaJM Ha BO3JyXe K aHAJOTMYHOMY [IOKa3aTelio B
KOppo3uoHHOH cpeze (Tabdin. 1). OdeBumaHO, YeM OOJIbIIe
BEIMYHMHA 3TOro Kod(dduirenTta, TeM CHIbHEE CHUXKAIOT

HEMETAIJINYECKHE BKJIFOUEHUS MaJIOIUKIIOBYIO
JOITOBEYHOCTb. YcTaHoBieH yOBIBarOIINit pan,
MOKa3bIBAIOUIMN  CTENEHb  BPEJHOTO  BO3JCHCTBUS

BKITIOUCHUH Ha 3apOKICHHUC U Pa3BUTHE KOPPO3HOHHBIX
nospexxaenuid: cymphuael (Fe, Mn) S, FeS-MnS —
kopyHn u mmuHenn AlLOs;, MgO-ALO;, MnO-ALOs;,
(Mn,Mg)O-Cr,03; — cunukatel SiOz, MnO- SiO,, FeO
Si0, — xap6onuTpusl TTana TiCN.

Hannune HeMeTalsIMuecKuX BKIIOYEHHM B CTalbHOU

MaTpUIle CIIOCOOCTBYET MOSBICHUIO KOPPO3MOHHBIX
MHKPORJIEMEHTOB, YTO  NPUBOTUT K  YCHJICHHIO
ANEKTPOXUMUIECKOI MHKPOTETEPOTEHHOCTH
MTOBEPXHOCTH  TTOAIIMITHUKOB. Bce wu3yuaemseie

HCMCTAJUIMYCCKUE BKIIOYCHHUA SABIAKOTCA KaTodaMH II0
OTHOIICHWIO K CTaJbHOM MaTpule. OnBTHBIM myTeM
YCTAHOBJICHO, YTO IO BEJIWYHUHE 3HAYCHUI pa3HOCTeI>i

SNEKTPOAHBIX moTeHuuanoB cranu IIX15 Ag onu
pacrionaratotcsi B yObIBaromid  psia:  CynbGUIbI
(Fe,Mn)S, FeS-MnS, xopysa wu mmuHenn AlyOs,
MgO AlL,O3, MnO-ALO3;, (Mn,Mg)OCr,0O3, cunmukartsl
Si0;, MnO- SiO;, FeO SiO,, kapOOHWUTpHI THUTaHA
TiCN.

Merammorpadpudeckue HCCIIEIOBAHUS craneu
OMBITHBIX TUTABOK TOCJE HMCIBITAHWA HA MAJIOIMKIOBYIO
yCTAJIOCTh B pasHbIX  Cpejax  MOKaszalid, YTO
KOPPO3HOHHBIE  TOBPEXACHHS  3apOKAAINCh  Ha
HEMETAJUIMUECKUX BKJIIOYEHUSAX BCEX THIOB (puc. 1).
[IpakTHyeckn Bcerna Mpouecc KOppo3uu HauYMHACTCS Ha
MeX(]a3HBIX TpaHHWIAX BKIIOYCHHE-MATPHUIA, B 3aTeM
pacmpocTpaHsieTcss B CTalIbHYI0 MAaTpUIly H B

HeMeTaJlIueckoe BKJIOueHrne. MexdasHple TrpaHHIbI
BKJIFOUCHHE-MATPHLA SIBJISIOTCS TOTOBBIMH ,,KaHAJIAMH™’
JUISL TIPOHUKAHUSI aTOMOB ITOBEPXHOCTHO aKTHBHOTO
BEILIECTBA U3 OKPYKAIOIEeH cpelibl, 0COOEHHO B YCIOBUS
MOBBIIIIEHHBIX Temrieparyp [4, 10 - 13].

Puc. 1. 3aposicoenue koppo3uorHsix nogpedicoerull Ha Hememaniudeckux exmouenusx (Fe,Mn)S (a, 2), MgO Al;0s (6),
MnO- SiO; (8) 6 cmansax LLUX15 (a -¢6) u LIXI5SCI (2) nocre ucnvimanuii Ha MalOYUKIOBYHO YCMAL0Cmb 8 5 %-Hom
soonom pacmeope NaCl (a, s, 2) u 1%-nom 600nom pacmeope H:SO,4 (6): x600

AHanmu3 pe3ynbTaToB, NPWUBEICHHBIX B Tabmume 1,
MO3BOJIJI ~ yCJIOBHO  pa3feNuTh  HEMETAJUITMYECKHe
BKITIOYCHHUS Ha JIBE TPpyNNHBl. B mepByro rpymimy BXOAST
cynepunasie Brmouderus (Fe,Mn)S, FeS-MnS mis
KOTOPBIX Ko3(dunment BausHus cpensl Pe B 5%-HOM
BogHoM pactBope NaCl cocraBiuser 2,0, B 1%-HoMm
BogHoM pactBope H>SOs — 2,33. Bo BTOpyro rpymmy

BXOZST BCE OCTaJbHBIE BKIIOYCHHUS, 2 IMEHHO KOPYH[ H
IITUHEIN A1203, MgO‘Ale3, MHO‘A1203,
Mn,Mg)OCr203, cumukatel SiO;, MnO' SiO,, FeO
Si0,, xapOonutpua Tutana TiCN, I KOTOPBIX
BenmnumnHA P B cpene 5%-Horo BogHOoro pactBopa NaCl
cocrasimsier 1,35...1,46, B cpene 1%-HOro BOJHOTO
pactBopa H>SO4 — 1,53...1,62. Jlns pa3sHBIX THUIIOB
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N3y4aeMbIX BKJIIOYEHHH CYIIECTBYIOT TaKHE pPaBHBIC
YCJIOBHS, KaK COI€p)KaHNE BKJIIOYEHHH B CTaJIM, HAINYHE
Mex(pa3HbIX T'PaHMI] BKIIOUCHHE-MaTpHIA, MPOTEKaHUE
aJICOPOIIOHHBIX MPOLECCOB, a TAKXKE pasaudusi B
JIEKTPOIIPOBOAHOCTH U TIONYTIPOBOAHUKOBBIX CBOMCTBAX
BKITIOUCHHH, OMNPEICISIONINE YCTAHOBICHHYIO —BBIIIE
MIOCJIEI0OBATENILHOCT ~ CTENEHEH BPEIHOrO  BIMSHUS
BKITFOUCHHH Ha 3apoXkJeHue Kopposun. OJHAKO CllenyeT
yUuTBIBaTh  (DAKTOp,  CBSI3aHHBIE C  HAJIMYHEM
TEPMHUUYECKUX  HAINPSHKEHUH  ONpE/eNIEHHOrO0  3HaKa
BOJIM3H BKIIFOUCHHUH.

W3zBecten ekt BIIUSIHUS CHHUMAIOLIUX
HalnpspKeHUH Ha MOAaBJIeHUE afcopOLUMOHHOrO d(derTa
[8].  OcrartouHble  pacTArMBaIOLIUE  HANPSHKEHUS
YCHIMBAIOT  aJCOPOIMOHHBIE W KOPPO3HOHHBIE
YCTaJIOCTHBIE  SIBIE€HHS, T. €. CKI3AbIBasch C
JIeHCTBYIOIINMHU (BHETITHUMH) MUKITTIECKUMHU
PACTSTHBAIOIIMMH  HANPSKCHUSIMU,  PACTSATHBAIOIINE
HaNpsDKeHUsT BOJM3M  HEMETAUIMYECKUX BKIFOUCHHI
3HAQUUTEIBHO  YBEIWYHMBAIOT  YUCIO  ,,aKTUBHBIX
YJIBTPAaMHUKPOTPELIMH B CTalH. PacueTsl 1 ucciae oBaHus
TEPMUYECKUX HanpspKeHui nokaszanu [1 - 3], uTo Toabko

Pazpymienne  crtanmu  BCieACTBUE — KOPPO3MOHHOTO
paCTpeCKUBaHUsI HanOOJIee OMACHO, TaK KaK MPOUCXOIUT
BHe3amHo (0€3 3aMeTHOW IUTacTUYeCKOW nedopMarnm)
MIPY HE3HAYUTEIBHON OOIIEH KOPPO3WH W HANPSHKEHUSIX
3HAYUTEIbHO HIDKE Ipenena NMpoYHOCcTH. CKOPOCTHEIC
WCTIBITAHUS C TIENBI0  OIpEIeNIeHUs] CKJIOHHOCTH K
KOPPO3MOHHOMY  pAaCTPECKHBAHMIO  IIOKa3ajH, dTO
MEXaHWYeCKHe CBOICTBa cTajieil 3aBUCEIM OT THIIA
HEMCTAJUTUYCCKUX BKIIIOYCHHUN TIPU HUCIBITAHUAX Ha
BO3ayxe (Tabiu. 2). McneiTaHusl B KOPPO3UOHHBIX Cpeliax
NpUBEIM K  IEPEpaCIpe/ICICHUI0  OTHOCUTEIHLHOTO
BJIMSIHUSL THUIa BKIIOYCHUS HA MEXaHHYECKHE CBOICTBa
KoJlecHOH cramu. [Ipemen MpOYHOCTH CTald O,
COMPOTHUBIICHHUE  OTPBIBY S, XapaKTCPUCTUKH
MIaCTHIHOCTA O Wy  Haumbojee 3HAYUTEIHLHO
YMEHBIIWIINCH I TUL. 1 ¢ cynmbduaaMu, Uit OCTaIbHBIX
BUAOB  BKIIOYCHHH  3TO  YMCHBIICHHE  MEHEe
3HAYUTENBbHO. [IpH 3TOM YeTKO HaMeTHIICS yOBIBAIOIITHIA
PSA TIO BIMSHUIO THIIA BKJIFOYCHHS HA CBOMCTBA CTAJH:
cymsdunsr (Fe,Mn)S, FeS-MnS, — xopyHzx u mImuHeIH
A1203, MgO‘A1203, MHO'A1203, (Ml’l,Mg)O‘CI‘zO3 —
cuimkatel Si0;, MnO' SiO», FeO- SiO,—  kapOonutpun

BONIM3K CyIb(DHUIOB OHU SBJISIOTCS PACTATHBAOIIUMH, tutana TiCN, 4YTO COOTBETCTBYET pe3yJbTarTam,
BONIM3M OCTaJbHBIX HM3Y4acMBIX B JaHHOW paboTe MPUBEJCHHBIM BBIIIE MPU OLEHKE BIUSHUS BKIIOYEHUI
BKJIIOUEHUH — CkuMaromumu. HccnenoBanu BIIMSHUE Ha  JIOJTOBEYHOCTH M3y4aeMbIX craneu npu
HEMETANTMYECKNX  BKIIOYEHWH HAa  MEXaHHYECKUE MaJIOIUKIIOBOH YCTAIOCTH.
CBOHMCTBa TIOIIIMITHUKOBBIX CTaJiell B aKTUBHBIX Cpeaax.
Tabauya 2.
Mexanuveckue cBoiictBa ctajau HIX15 ¢ pa3HpIMM HEMeTAIMYeCKUMHU BKJIOYEHUAMHM N0CJIe HCTIBITAHUA Ha
pacTsiZKeHHe B Pa3HbIX cepeaax
cpena HOMEp IUIaBKH, CBOMCTBa
BKJTIOUCHUS Sy, MIla | op, MIla 5, % v, %
BO3IIyX 1.1, cymsduae (Fe,Mn)S, FeS-MnS 1196 1218 12,3 31,2
w12, Al,O3, MgO Al,O3, MnO Al O3, 1164 1135 10,8 28,5
(Mn,Mg)O’CI‘zO3
1.3, Si02, MnO- SiO», FeO- Si0, 1199 1122 10,4 32,6
1.4, TICN 1124 1089 11,3 29,2
5%-Hbli wi. 1, cymsdunet (Fe,Mn)S, FeS-MnS, 1146 1109 9,1 26,1
BOJHBIA
pacTtBop w2, Al,O3, MgOAl,O3, MnO-Al,O3, 1195 1086 9,8 27,1
NaCl (Mn,Mg)O-Cr,03
1.3, Si02, MnO- SiO», FeO- Si0, 1145 1125 10,1 28,0
1.4, TICN 1153 1121 10,1 28,2
1%-HbI1i1 wi. 1, cymedunet (Fe,Mn)S, FeS-MnS, 952 1121 7,8 232
BOJTHBIN w2, Al,O3, MgO Al,O3, MnO-Al,O3, 1105 1172 8,1 25,2
pacTBop (Mn,Mg)OCr,03
H>SO4 1.3, Si02, MnO- SiO», FeO- Si0, 1142 1243 9,2 26,1
1.4, TICN 1159 1258 9,4 26,3
BbIiBOaBI. YcraHoBiieH u 000ocHOBaH U pa3BUTUE  KOPPO3UOHHBIX  MOBPEKIACHUI B

MTOCTICIOBATENbHBIA yOBIBAIOIIMN PS/I, MTOKA3BIBAOIITIIA
CTETNIeHb BPEIHOTO BIIMSHUS BKIIOYEHUIN HA 3apOXKJICHUE

IMOAIIHUITHUKOBBIX CTAJIAX.
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