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1. TexHOJIOTiYHI OCHOBY BUKOPUCTAHHS KEPOBAHOI'O TEIIJIOOOMiHY eKpaHyBaHHIM GOPMU IIPU BUPOOHULITBI

YaBYHHUX [TPOKATHUX BaJIKiB

2. Technological bases of use of the controlled heat exchange by shielding of the mould at production of iron
rolling rolls

Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOTO CTYIEHs KaHJWaTa TeXHIYHUX HayK (HoKTopa ¢inocodii) 3a crienjanbHicTiO
05.16.04 - JluBapHe BUpo6HULTBO. HallioHasnbHa MeTasnyprifiHa akajemist Ykpainy, MiHicTepcTBa OCBIiTH i HAyKu
Yxpainy, m. [JHinpo, 2020. Y po60Ti BCTAaHOBJIEHO KilIbKiCHUI KOMITJIEKCHUI BILJIMB (PAa30BOr0 CKJIANY, TOBIMHU
BMOiJIEHOTO APy YaByHY Ta Yac TEeIJIOi30II0BaHHS 30BHIIIHBOI I0BEPXHiI KOMOIHOBaHOI (POPMU COPTOIIPOKATHUX
BasikiB BUKOHaHHS CIIXH-60 miametpom 380...400 MM Ha BEJIMYMHY 3aJIMIIKOBUX HAIIPY>KEHb B HUX. Lle 103BoIsie
ONTUMI3yBaTU TEXHOJIOTiI0 BUTOTOBJIEHHSI COPTOIIPOKATHUX BaJIKiB Ta 3HU3UTH BEJINYMHY 3aJIMIIKOBUX HAIIPY>KEHb B
Ooulli BaJIKiB 10 PiBHS SIKMI1 He MOTpPeOye iX TepMidHOi 06pO6KHU. PO3p0O6I€HO KisbKiCHI KpUTEPIi 32 IKUMU MOXKIIUBO

MIPOBOJVTH MTPOrHO3yBaHH$ BipOTiTHOCTI BUHMKHEHHS YCaJKOBOi PAKOBVHU B HIKHIN IINKKY BaJIKiB. 3a



BUKOPUCTAHHSM PO3PO06JIEHUX KPUTEPIiB BCTAHOBJIEHO 3aKOHOMIPHOCTI KOMIIJIEKCHOTO BIIJIMBY 30BHIlIHBOTO
TETJI0i30II0BaHHSI, PafliaIbHUX PO3MipHUX ITapaMeTpiB KOKio ¢hopmu i BasikiB 3 miameTpom 604ku Big 300 mo 500
MM Ta BeJIMYUH KoeillieHTiB TeIJI0aKyMYyJII0I040i 30aTHOCTI MaTepiasiB KoM6iHOBaHOi IMBapHOi GpopMHU Ha
BipOTiIHICTh BUHMKHEHHS YCAaJIKOBOI pAKOBVHM B HIKHIl IUIKY BaJIKiB. BCcTaHOBJIEHO, 10 MOAU(IKyBaHHS
PO3IJIaBy JOEBTEKTUYHOTO YaBYHY Y KiBlli MEXaHIYHOIO CYMIIIIIIO 3 KOMIIJIEKCHOTO MoAudikaTopa Ha OCHOBI
PiIKiCHO3€MEJILHUX €JIEMEHTIB Ta rafloJliHieBOro KOHILIEHTpATy y cniBBinHomeHHi 10:1 mpu BUTparti cymimi y
KisnbkocTi 0,54...0,77 Mac.%, sike mpyU3BOAUTH [0 3HAYHOTO (Ha 70,4 ... 75,9%) 36inblIeHHS 3IaTHOCTI 10 3HSTTS
3QJIMIIKOBUX HANPYyKEHb NIPY Bifay, ajle He J03BOJIsie BAKOPUCTOBYBATH BaJIKU 6€3 iX TepMiuHOI 06POOKHU.
KiiouoBi cyioBa: 4aByH, Bajok, KOMOiHOBaHa (popma, TEIJI0i301I0BaHHSI, HAallpyKeHHsI, MoAu(iKaTop, BJIACTUBICTb,
MILIHICTb, MiIKPOCTPYKTYpA.

2. Thesis for the degree of Candidate of Technical Sciences (Ph.D.) in specialty 05.16.04 - Foundry. National
Metallurgical Academy of Ukraine of the Ministry of Education and Science of Ukraine, Dnipro, 2020. The
dissertation is devoted to theoretical and technological generalizations within the solution of scientific and
technical problem of reduction of residual stresses in a barrel of rolling mill rolls with a diameter of 300 ... 500 mm
to a level which can be compared with size of residual stresses in heat-treated rolls, by establishing regularities of
complex influence of structural, dimensional parameters of the combined mold used to make these rolls, the
amount of residual stresses in their barrel. As a result of theoretical and experimental research in the field of
rolling mill casting technology, new scientific solutions have been found and new practical results have been
obtained. The quantitative complex influence of the phase composition and thickness of the bleached working
layer of cast iron in the barrels of rolling rolls on the value of residual stresses due to the decrease in temperature
difference between the center and the surface of the roll barrel, which is achieved by controlled external heat
dissipation. For cast iron rolling mills produced in combined and combined shielded molds, the patterns of
influence of the diameter of the barrel in the range from 300 to 500 mm, the lower neck in the range from 100 to
300 mm and the diameter of the mold in the range from 500 to 700 mm, and the values of the coefficients of heat
storage capacity of their materials on the nature of the sequence of hardening of cast iron in the form. Formalized
ratios of the cooling duration of the elements of the cast iron roll with a barrel diameter in the range from 200 to
800 mm at a ratio of the wall thickness of the mold to the diameter of its barrel from 0.27 to 1.00 using external
shielding of its combined form. An increase in the ability to remove residual stresses during annealing when
modifying the melt of pre-eutectic cast iron in a ladle with a mechanical mixture of a complex modifier based on
rare earth elements and gadolinium concentrate in a ratio of 10: 1 at a flow rate of 0.54 ... 0.77 wt. According to the
results of research, the technology of shielding molds of cast iron rolls SPHN-60 was developed, which reduces
the level of residual stresses in the cast roll to the level of heat-treated roll and prevents the formation of
shrinkage shell in the lower neck of the roll and its barrel. The developed parametric criteria allow at the stage of
designing the mold for rolling rolls with a barrel diameter of 300 to 500 mm to predict the probability of shrinkage
in the lower neck of the roll. The developed modifiers allow to increase mechanical properties of rolled pig-iron
and to reduce the size of residual stresses in 1,56 ... 1,76 times in relation to size of reduction of residual stresses
which is provided by thermal processing of rolls. The theory of hardening of castings in the part of efficiency of
management of hardening of pig-iron castings which are made in the combined foundry forms received the
further development. Keywords: cast iron, roll, combined form, shielding, residual stresses, heat treatment,
modifier, property, strength, microstructure, adaptation.
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