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Pedepar:

1. O6'eKT mocaimpKeHHs — Pi3UKO-MeXaHiuHi, CJIy>KOOBi BJIaCTUBOCTI i KOPO3iliHa CTilKiCTh MAJIOBYIJIELIEBUX
HU3bKOJIETOBAHUX CTAJIEH, SIKi MICTATh NOMIIIKM MUII'SKY. [IpeIMeT TOCIiI)KeHHSI — MEXaHi3M BIUJIMBY MUIL'SIKY,
docdopy, cipku i seryrounx esieMeHTiB Ha TUuy3iliHy pyxJIMBiCTb i PO3YMHHICTD BYTJIEL0, CTPYKTYPY IIEpJIiTY,
napaMeTpy TOHKOI CTPYKTypHU.. OCHOBHI METOIY HOCJIIPKEHHS — MeTajlorpadiyHuil, eJIeKTPOHOMIKPOCKOIIIYHUI Ta
PEHTTeHOCTPYKTYPHUI aHaJli31, METOLY BHYTPILIHLOTO TEPTA i BACOKOYACTOTHUI PE30OHAHCHUM [IJIS1 BUMIPIOBaHHS
mogayiB FOHra i 3cyBy, BUIDOOYBaHHSI MEXaHIYHUX BIACTUBOCTEN i POOOTH PO3BUTKY TPIlllMHU, KOPO3iliHi
BUIIPOOYBaHHS B Pi3HUX CEPEIOBUILAX, MATEMATUKO-CTaTUCTUYHA 0OpOOKa pe3yJIbTaTiB JOCiAKeHb.. JlucepTalis
IIPUCBSIYEHA JOCJiIKEHHIO BIJIMBY JOMIIIKOBUX €JIEMEHTIB (MUALI'SIKY, Cipky, pocdopy) Ha (Pi3uKo-MexaHiuHi,
TEXHOJIOTI4HI i CTy>KOOBI BIACTMBOCTI MaJIOBYIJIELI€BUX HU3bKOJIETOBAHUX CTaJIEN, HABE€J€HO BUPIlIEHHSI HAYKOBOI

3a7a4i, O JO3BOJIMJIO 3MIHUTY TPAaHUYHUN BMICT MUII'SIKY B CTaJISIX i ATV NIPaKTUYHI pEKOMEHallii 3 PO3LMIMPEHHS



006J1aCTi3aCTOCYBaHHS CTaJlel, SIKi MICTSITh JOMIIIKA MULI'SIKY. BCTaHOBJIEHMI KOPEJISILIMHNN B3a€MO3B'SI30K MIXK
BJIACTUBOCTSIMU TI€PEXiJHUX METAJIiB, 10 BiOOPasKaloTh PiB€Hb MDKATOMHUX CUJI i AeKiJibkoMa QisuyHUMU
XapaKTEePUCTUKAMU LIMX METajliB. BCTaHOBJIIEHO HEMOHOTOHHY 3MiHY 3aJI€;KHOCTI MoZyJliB FOHra i 3cyBy Ta
XapaKTEPUCTUYHOI TEMIIEPATYPH CILIABIB 3aJ1i30-MUII'SK i3 3MiHOIO BMiCTy MUILI'SIKY i 30i/IbIIEHHS CUJI 3B'SI3KY B
KpULITa/IeBil pewiTii ?-3ai3a i3 36inbmeHHsaM KoHLeHTpauii mum'sky Big 0,05 - 0,08 % no 0,4 %, 1o 103BoJsE
3pO3yMiTH HEMOHOTOHHMI XapakTep 3aJ1eXXHOCTi MilJHOCTi pepuTy Bin BMicTy B HboMy MUILI'sIKY 110 0,4 % Mac.
ExcriepuMeHTaIbHO 33 KpUTEPieM B'I3KO-KPUXKOT0O IIEPEXOy CIIJIaBiB 3a1i30-MUII'SIK i pOOOTi pO3BUTKY TPIlIUHU
craneit 16]], 15XCH/I ta 20I"2Admc mokasaHo, 110 BBefeHHs As B ?-3aJ1i30 B KiibkocTi 10 0,4 % i B ctazb 0o 0,19 % He
[IPUBOAUTD [0 iCTOTHOTO MOTipIIEHHS iXHbOI IJIACTUYHOCTI i B'I3KOCT] 32 paXxyHOK 30i/IbLI€HHS MiJIbHOCTI
IVICJIOKaLlil, ToApi6bHEeHHs cyb3epHa, IiABUILEHHS NYCIIEPCHOCTI NepJiTy.Brepiie ekcriepuMeHTaNbHO BCTaHOBJIEH]
i po3amexxoBaHi TeMIepaTypHi iHTepBasnu BIVIUBY (Gocopy i MUII'SIKY Ha 0OOPOTHY BifJITyCKHY KPUXKICTb
HU3bKOJIETOBAaHUX MAJIOBYIJIEL|EBUX CTasleil. IHTepBasn Temneparyp 525-565?C NOB'g3aHUI 3 MKKPULITAJIEBOIO
BHYTPIIIHBOIO anicopobuieto pocdopy, a 625-665?C - mu'saky.BctaHosseHo, 10 npucyTHIiCTb 10 0,15 % As B
HU3bKOJIETOBAHUX CTAJISIX MiABUILY€ iXHIO KOPO3iliHYy CTilKiCTb B aTMOC(EPi, IPYHTi, MOPCBKIill BOZ{, B IaXTHUX
BOJIaX i, OT>Ke, MULI'SIK, IO [TOCTYIIA€ B CTaJli 3 Py, MOXKe BUCTYIATU SIK 3aMiHHUK Miai. OpnepkaHi B po6oTi
PEe3YJIbTaTH [IPO BIVIUB MULI'SIKY Ha (Di3MKO-MeXaHiyHi, CIy>k60Bi BJIACTUBOCTI i KOPO3ilHY CTIMKICTb
HU3bKOJIETOBaHUX MAJIOBYIJIELIEBUX CTaJI€H HA MiJCTaBi y3araJbHEHHS BEJIMKOTO 06'eMy €KCIIEPUMEHTAJIbHUX
IAHUX, a TAKOXX TEOPETUYHMX BUCHOBKIB, 03BOJINJIM PEKOMEHIYBATH [JIs1 COPTOBUX i (PaCOHHUX NPOPiiB
BYIJIELIEBUX i HU3bKOJIETOBAaHUX CTaJIell BCTAHOBUTH BEPXHill rpaHMYHUM BMicT Muul'sky 1o (0,15 %) B ICTY 2651 -
94 (TOCT380-94) ta 'OCT 19281 - 89. EkcrutyaTaliiiHi BUNpo6yBaHst KpiljieHb ripHU4YuX BUpOOOK 3 cTasi 20['2Adnc
B nepion, 2000-2005 p.p. B peasibHUX YMOBax MaxTu ,,[liBgeHHogon6ackka N21” nokasany BUCOKY HaliHICTB i
IOBrOBIYHICTb, IIOPSY, 3 MiBUIIEHOI0 KOPO3iHOIO CTIMKICTIO B IIAXTHUX BOJAX., WO IIOJIETHIYE MOHTAX 1 IEMOHTAX

KpinneHs. EkoHoMidHMI edeKT Bif ii 3acTocyBaHHs ckiaB 20936 rpH. 9118

2. Investigations object - physical, mechanical and technological properties, performances, corrosion resistance of
Low-alloyed and Low-carbon steels, containing impurities of arsenic Subject of investigations-mechanism of
phosphorus, sulphur and arsenic impurities influense on diffusion and solubility of carbon, dispersity pearlite rise.
The basic method of investigations- X-raying analysis, electronic-microscopical, metalografic and corrosion
resistance investigations, testes of mechanical properties. This thesis is devoted to the research of arsenic
impurity influence on physical, mechanical and technological properties, performances, corrosion resistance of
Low-alloyed and Low-carbon steels. The solution of this task is given, which made it possible to change the
Limited content of arsenic in steels and to give practical recommendation on field application steels expansion,
containing impurities of arsenic. It is shown experimentally by criterion of tongh-brittle change of iron-arsenic
alloys and bycrack of steels 16]], 1I5XCH]I and 20I'2A®rc, that the introduction of AS in a-iron up to 0,4 % and to
steel up to 0,19 % doesn’t Lead to substantial decrease of their plasticity and ductility at the account of density
dislocations inrease, subgrain grinding, dispersity pearlite rise. For the first time temperature range of phosphorus
and arsenic influence on reversible brittleness of Low-alloyed and Low-carbon steels have been experimentally
determined and distinguished. The temperature range of 525-565 oC is connected with intercrystalline inner
absorbtion phosphorus, but 625-665 oC - arsenic. The obtained results of arsenic influence on physical and
mechanical properties, performancies and corrosion resistance of Low-alloyed and Low-carbon steels on the
ground of general analysis and conclusion a great number of industrial experiments, as well as theoretical
conclusions enabled to recommend to raise upper Limited Level of arsenic content in [JCTY 2651-94 (GOST 380-
94) and GOST 19281-89 up to 0,15% for Largesection and structural shapes of carbon and Low-alloyed steel.
Performance testings of pit prop made of steel 20I'2A®mnc in the period of 2000-2005 in real conditions
"Yuzhnodonbasskaya N21” mill showed high reliability and durability along with good corrosion resistance.
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