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1. YnockoHaseHHs TEXHOJIOTIYHUX MTPOLIECiB Oflep>KaHHS BUJIMBKIB 3 MO M(IKOBaHMX 3HOCOCTINKMX YaBYHIB 117151

METaJIyprifiHOI Ta ripHUYOPYIHOI TPOMHUCIIOBOCTI.

2. Improvement of technological processes of castings obtaining from modified wear-resistant cast irons for the

metallurgical and mining industries.

Pedepar:

1. Inceprarist npucBsYeHa YIOCKOHAJIEHHIO TEXHOJIOTIYHUX MTPOIIeCiB BUTOTOB-JIEHHS BUJIMBKIB 3 611X
3HOCOCTI}KMX YaBYHiB Pi3HOTO CTyI€HS JIETOBAaHOCTI, 3 ME-TOIO 3a0e3M1eYeHHS iIBULEHUX MEXaHIYHUX Ta
eKCIUlyaTalilHMX BJIaCTUBOCTI BU-JIMBKiB. BUKOHaHO aHali3 Cy4aCHOTO CTaHy BUPDOOHUIITBA BUJIMBKIB 3i
3HOCOCTIVMKMX 4aBYHiB. BCTaHOBJIEHO, IO SICKPAaBUMU MPEICTaBHUKAMU BUCOKO HaBaHTAXXEHUX Jie-Tajle ripChKoi i
METaJIypriiHOI IPOMMCIIOBOCTI, IO BUTOTOBJISIIOTHCS 31 3HOCOCTIN-KUX YaBYHIB Pi3HOTO CTYIIEHS JIETOBAHOCTI €:
[oAPiOHIOBAJIbHA KyJIsl, ABOLIAPOBUIM JIMCTOIIPOKATHUI BaJIOK Ta KOPIIyC Hacocy 6arepy. O6paHi fetasi 06'enHye Te,
110 BOHU € IIBUAJKO 3HOIIYBAHMMHU JETAJISIMU BiATIOBiaJIbHOTO TEXHOJIOTIYHOrO yCTaT-KyBaHH. [IpoBeneHi

J1abopaToOPHi Ta IPOMUCIIOBI LOCiI)KEHHS BUIIJIABKU KOMILJIEK-CHO MOJU(IKOBAaHMX 3HOCOCTINKUX 61/IMX YaBYHIB



Pi3HOrO CTyIEHs JIETOBAHOCTI 32 pe3y/IbTaTaMM BU3HAYEHHS CTPYKTYPHUX 3MiH Ta (Pi3MKO-MEXaHIUYHHUX i CITy>KO0BUX
BJIACTMBOCTE [T0Ka3aJjI0 AOLiJIbHICTh 3aCTOCYBaHHS [1J11 MOAM(DiKyBaHHS BUJIMBKIB KOMILJIEKCHOTO MonudikaTopa
Ha OCHOBI PiiKiCHO3eMeIbHUX MeTasliB. OTpUMaHi pe-3yJIbTaTH BJIACHUX JOC/IIHULBKUX IIJIaBOK 3 3aCTOCYBAHHIM
17151 MOAU(iKyBaHHS BUJIMBKIB KOMIIJIEKCHMX MOAM(IKaTOPIB HA OCHOBI PiIKO3€MEIbHUX METAJIB 03BO-JININ
BI,OCKOHAJIMTU Ta 3allaTEHTYBATH TPU HOBUX CKJIQAY YaBYHIB /1 BUIMBKIB. B 1a60paTopHUX yMOBax
€KCIIEPUMMEHTAJIbHO BCTAHOBJIEHI Ta OTPUMaHi MaTe-MaTUYHi 3aKOHOMIPHOCTi CyMiCHOTO BIJIMBY OCHOBHMX
YMHHVKIB TEXHOJIOTIYHOI'O MPOLECY Ha CTPYKTYPY, MEXaHIYHi Ta eKCIIyaTaliiiHi XapaKTePUCTUKY 3HOCOCTIN-KUX
YaBYHHUX MO/IPiOHIOBAIbHUX KyJib. PO3p0O0OKa Bilpi3HSA€THCS KOMILIEKCHUM YPa-XyBaHHSM BILJIMBY TEXHOJIOTTYHUX
rapaMeTpiB BUPOOGHUIITBA TaKUX SIK MaTepiajl Jin-BapHOi (OPMU, KOHCTPYKLis JIMBapHOI POPMHU, 4aC BUTPUMKHU
BUJIMBKA y GOpMI, Te-MIlepaTypa BUOMBAHHS, Cepeia OXOJIOIKEHHS, MOJU(iKyBaHHs pO3ILJIaBy Ha CIIyK-060Bi
BJIACTMBOCTI BUIMBKiB. OTpMaHUM BL,OCKOHAJIEHUI TEXHOJIOTIYHNN PEXUM JIUTTS JaB MOXKJINBICTh BUTOTOBUTHU
BUJIMBKU NOAPiOHIOBATIbHUX KyJIb 3 MiIBUIEHN-MU €KCIUTyaTallilHUMU XapaKTepucTukamu. Po3po6eHo,
IOCTiIKEeHO Ta BUIIPOOY-BaHO B IPOMUCJIOBUX YMOBAX Halbibl e(peKTUBHY KOHCTPYKLIiIO KOKIJIIO 3 HAasBHIC-TIO
pagziaTopy Ta AOCJiIKEHO NIPOLEC KpUCTaisalii B HbOMY, 0 iCTOTHO 3MEHIIY-BaJI0 Macy KOKIJIIO Ta 0ro
edeKTUBHY TeIJIOBiBiIHY 30aTHICTb. PO3p06JI€HO i BieplIe NOCiIKeHO B 1JabOpPaTOPHUX YMOBaX TEPMOYACOBI a-
paMeTpu Ta BU3HAYEHI ONTUMAaJIbHI TUMYACOBI paMKU MiXX TBEPIiHHSIM OCHOBHOI'O MeTajy, 06po6ieHOoro
KOMILJIEKCHMM MOJM(}IiKaTOPOM, i I09aTKOM MPOL,ECY IPOMUB-KU JIBOIIAPOBOrO MTPOKATHOIO Bajika. Po3pobka
BiIpi3HSIE€THCS 3aCTOCYBAaHHIM 6ara-TolapoBoi AudepeHLiiioBaHoi 3a Temneparypaumu 3oHamu CAITP mogeri.
3acTocy-BaHHS PO3PO6JIEHOrO MPOLECY KOMIT'IOTEPHOTO MOJEJIIOBAHHSI JO3BOJIUIIO YIOCKOHA-JIMTU TEXHOJIOTII0
JIMTTS [BOLIAPOBUX MPOKATHUX BAJIKiB B KOMOIHOBaHY JIMBapHYy (POPMY METOJIOM ITPOMUBKU. BCcTaHOB IEH]
3aKOHOMIPHOCTi KOMIIJIEKCHOTO BILJIMBY 0OPOOKM MeTasly po604yoro 1apy Bajlka KOMIJIEKCHUM MOIU(IiKaTOPOM, 10
MICTUTb PiIKiCHO3€MeJIbHI MeTasH, i TepMiuHOI 06POOKM HA CTPYKTYPOYTBOPEHHS i MexaHi4-Hi BJIaCTUBOCTI
BUJIMBKiB. PO3po6Ka Bifipi3HSIETHCS 3aCTOCYBaHHSIM KOMILJIEKCHOTO MO QiKaTopa Ha OCHOBI pinko3eMeIbHUX
METaJliB 3 11iJIeCIIPSIMOBAHUM BIUIMBOM Ha MIPOLLEC CTPYKTYPOYTBOPEHHS JIMTUX JBOLIAPOBUX ITPOKATHMX BaJIKiB. Lle
Ja7I0 MOX-JIMBICTb MiABUIMTY MILIHICTb i €KCIITyaTaliliHi XapaKTepHUCTUKY METAly poO0YOro Wapy Bajka Ipu
3HVKEHHI BUTPAT JIETYBAJIbHUX €JIEMEHTIB. JlicTasio NoAaablioro PO3BUTKY KOMIJIEKCHE LOCIIIKEHHS CTPYKTYPU i
MIIl-HOCTi XpOMUCTHUX YaBYHIB 3i 3MEHIIEHUM BMiCTOM JIETYBAJIbHUX €JIEMEHTIB I1i/ BIVIMBOM KOMILJIEKCHOTO
MoIMpiKyBaHHS PO3IIIABIB, 10 AAJI0 MOXKJIMBICTb OfleprKa-TH CIIAB 3 [iJBUIIEHUMHU MilJHICHUMY i
eKCITyaTalilHUMU XapaKTePUCTUKaMU 63 3aCTOCYBaHHS TEPMiYHOI 06pOOKY Ta IpU 3HUKEHHI BUTpaAT
JIeTYBaJIbPHUX eJIeMeHTiB. Po3po6seHo, JOCTiIKeHO Ta BUIIPOOyBaHO B IPOMUCJIOBUX YMOBAX TEXHOJIOTIYHi
[apameTpu MpoLeCy OTPUMAaHHS BUJIMBKIB MiABUIIEHOI MIITHOCTI. B €KoJIOriYyHOMYy IJIaHi 3aCTOCYBaHHS
MoIM}iKyBaHHS PiAKiCHO3eMEIbHUMU METAJIaMU 32 TPbOMA BL,OCKOHAJIEHUMHU TEXHOJIOTISIMYA [TO3UTUBHO BILJIMHE

Ha OXOPOHY HABKOJIMIIHLOT'O CEPENOBUIILA.

2. Thesis is devoted to the improvement of technological processes of casting of white wear-resistant cast irons
with different degree of doping to provide increased mechanical and exploitational properties of castings.
Experimentally established and obtained mathematical dependence of the joint influence of the main factors of the
technological process on the structure, mechani-cal and exploitational characteristics of wear-resistant cast iron
used for production of grinding bodies. Development is characterized by a comprehensive consideration of the
influence of key technological factors of production such as: mold’s material, de-sign of the mold, maturing time of
casting in the mold, temperature of the casting ex-traction, the cooling environment, and alloy modification on the
exploitational prop-erties of the castings. Developed rational technological process of casting is provided an
opportunity to produce castings with increased performance characteristics. Also developed, discovered and
verified on the production more efficient design of metal mold which has cooler and has been investigated process
of crystallization inside it-self, which provided possibility to significantly decrease weight of metal mold and
effective thermal conductivity of it. Temporal and thermal parameters were developed and for the first time inves-
tigated under laboratory conditions, and as result defined optimal temporal parame-ters between the
crystallization of main layer of alloy, which has been modified by the modifier contained rare-earth metals (REM),
and beginning of the process of bi-metallic roll flushing. The development is characterized by using of the high-



layered differentiated, according the thermal zones, 3D model. Using of the created approach with computing
modelling provided us with the possibility to improve existing tech-nology of bimetallic rolls production in
combined molds based on the flushing tech-nology. Also, has been defined the influence of the working layer alloy
modifying by the modifier contained REM, and complex using of the heat treatment on the struc-ture formation
and mechanical characteristics of the cast-iron alloy. Research is char-acterized by using of the modifier based on
the rare-earth metals with the targeted impacting on the structure formation of the bimetallic rolling rolls. Such
complex ap-proach allowed us to provide improvement of strength and exploitational properties of the working
layer alloy with simultaneous decrement of alloying materials con-suming. Complex structure and strength
research for the of chromium cast iron alloy with lower containing of alloying elements under the influence of
modifier has ob-tained further progressing. It provides possibility to develop cast iron alloy with higher strength
and exploitational properties with simultaneous decreasing of alloying materials consuming. Also, please note that
developed alloy does not require any ad-ditional heat treatment. Technological parameters of higher quality
castings produc-tion were created, researched and tested under the production conditions. Considering the
ecological context, using of modifier contained rare-earth metals according to the improved technological
processes has positive affect.
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