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1. Po3po6ka HayKOBUX OCHOB (POPMYBaHHsI Ta OLiHKM ME€XaHiYHUX BJIACTUBOCTEN COPTOIIPOKATHUX YaBYHHUX BaJIKiB

IJ1s TiABUILLEHHS iX 3HOCOCTIMKOCTI.

2. Development of scientific bases of formation and evaluation of mechanical properties of cast iron section rolling
rolls to increase their durability

Pedepar:

1. O6'eKT BOCIiIPKEHHS - IPOLEC OLiHKM KPUTEPIiB IKOCTI COPTONPOKATHUX YaBYHHUX BAJIKIB IIJISIXOM
MaTeMaTU4YHOIO MOJEIOBAHHS. MeTa IucepTalifiHOi poOOTHU: BUPIilIeHHS IPOOJIEMH MiIBULIEHHS 3HOCOCTIMKOCTI
COPTOINPOKAaTHUX YaBYHHUX BaJIKiB HA MifICTaBi CTBOPEHHS MAaTEMATUYHUX MOJI€JIEN OLIiHKY KPUTEPIIB iX IKOCTi B
3aJIEXKHOCTI Bifl XiMiYHOrO CKJany, NapaMeTpiB CTPYKTYPH Ta eKCILTyaTaliiHux (akTopi. MeTonu AOCHiIKEHHS:
MeTo1 (POPMYyBaHHS IaCMBHOTO €KCIIEPMMEHTY - 111 BU3HAUYE€HHSI POO040i 0671aCTi MEXaHIYHUX BJIACTUBOCTEN
YaBYHHVX BaJIKiB; [1JIaHYBaHHS aKTUBHOTO €KCIIEPUMEHTY, EKCIIEPTHOI OL[iHKU i PErPEeCIMHOrO aHali3y - 1Jisg

BM3HAYEHHS AiJITHOK pobo4oi 06s1acTi mapameTpiB (XiMiYHUI aHATI3 i CTPYKTypa) BaJIKiB, B IKUX MEXaHiuHi



BJIACTUBOCTI BiITIOBiAI0Th CTA0iIbHMM ITOKAa3HUKAM Ta NOOYI0BM MaTEeMATUYHUX MOZEJIel IPOTHO3Y KpUTepiiB
SIKOCTI BaJIKiB; MyJIbTUQPAKTAJIbHOTO aHaJli3y MiKPOCTPYKTYPU - [1JIs1 BU3HAUYEHHSI CIIEKTPY po3MipHOcTeil PeHb'i
€JIEMEHTIB CTPYKTYPU BaJIKOBOT'O YaByHY. T€OpeTUYHI i IPaKTUYHi pe3yJbTaTy: IPOBELEHO OLiHKY MEXaHIYHUX
BJIACTUBOCTEN Ta 3HOCOCTIMKOCTI BaJIKiB B 3aJI€3KHOCTI Bif] XIMI4YHOIr0 CKJ1azy, IapaMeTPiB CTPYKTYpU Ta YMOB
eKCIlTyaTallii; BuU3HauYeHO po60ouy 06J1aCTh MEXaHIYHUX BJIACTUBOCTEH MTPOKATHUX BAJIKIB, 110 ONUACYETHCS CUCTEMOIO
PIBHSIHB, SKa J03BOJISI€ ONIEPATUBHO KOHTPOJIIOBATY Ta KOPUTYBATHU XIMIYHUI CKJIa[, YaBYHY BiATIOBiIHO O
IIPUIHATOI TEXHOJIOTi BUPOOHUIITBA; BU3HAYEHO 00J1aCTh KOMIIPOMICY MEXaHIYHMX BJIACTMBOCTE BaJIKiB, 110
IIO3BOJISIE, 3aJIE5KHO Bif] BUOOPY MPIOPUTETY 10 BJIACTUBOCTEN, BU3HAYATH HEOOXiAHI 3HaY€HHS, IPOTHO3YyBaTH 3MiHU
TEXHOJIOTIYHOrO IIPOLIECY i aBBTOMaTUYHO KOPUTYBATU XiMiYHUI CKJIaT, BaJIKa; PO3PO6IEHO METOAUKY KiJIbKiCHOI
OIIiHKM €JIEMEHTIB CTPYKTYpHY ITPOKAaTHUX BaJIKiB i3 3aCTOCYBaHHSM Teopii MyabTU(pakTasis. HaykoBa HOBU3Ha:
BCTAHOBJIEHI 3B'SI3KM MK MeXaHIUHMMU BJIACTUBOCTSIMU YaBYHHUX BaJlKiB BuKoHaHb CITXH (41...65) i CIIIXH (41...50),
napameTpamu iX CTPYKTYPH i XiMiYHUM CKJIaZlOM Ta PO3P0O06JIeHa, HAYKOBO OOIPYHTOBAHA i arpo6oBaHa
MaTeMaTUyHa MOZeJsb OLiHKY L[MX BJACTUBOCTEI; BIIepIlle BU3HAY€HO 30HY poO040i 06J1acTi IPOKAaTHUX BAJIKIB i3
YCTaHOBJIEHMM BMiCTOM JIETYIOUUX €JIEMEHTIB, CIIiBBiJHOLMIEHHM KiJIbKiCHUX IIapaMETPiB CTPYKTYPH, B AKIiH ix
KpUTePii SIKOCTI BifIOBiNAIOTh CTA0iIbHUM MTOKAa3HUKAM; BIIEPILIE BU3HAUYEHO 006J1aCTh KOMIIPOMICY i3 Hai61/1b1I
epeKTUBHUM IMTOETHAHHSM BIACTUBOCTEN P0H040i 30HM 6040K BasikiB BukoHaHHs CITXH, CIIIXH o BCTaHOBIEHUM
MéeKaM BMiCTy KOMIIOHEHTIB XiMIi4YHOTI'O CKJIa[ly Ta ITapaMeTPiB CTPYKTYPH; HiCTasa MOJaJbIUN PO3BAUTOK METOLMKA
BUSBJIEHHS BIUIMBY €KCIUIyaTalitHUX XapaKTEPUCTUK HA 3HOCOCTINKICTh POOOYOi 30HM GOYOK BaJIKiB BUKOHAHHS
CIIXH i CIIXH; Bnepiie TeOPETUYHO OOIPYHTOBAHO Ta €KCIIEPHMMEHTAIbHO BCTAHOBJIEHO Yy TJIMBICTh MEXAHIYHUX
BJIACTMBOCTE! COPTONPOKATHUX YAaBYHHHUX BaJIKiB O CTATUCTUYHUX PO3MIPHOCTEN eJIeMEHTIB CTPYKTypU PO6OUOi
30HU O0YOK; BIIEpIIE i3 3aCTOCYBAHHSIM Te€Opii My/IbTU(PAKTAJIiB BUBHAYEHO KOPEJISILII0 MiXK CIIEKTPOM
CTaTUCTUYHUX PO3MIPHOCTEI1 €JIEMEHTIB CTPYKTYPU po6040i 30HM 60YOK COPTONPOKATHMX YaBYHHUX BAJIKIiB Ta ix
MEXaHIYHMMU BJIACTUBOCTAMU. CTyIiHb YIIPOBAIPKEHHS: BIIPOBAI’)KEHA aBTOMAaTU30BaHa METOAMKA OLiHKU
MEXaHiYHMX BJIACTUBOCTEN NPOKAaTHUX BaJiKiB BUKOHaHHs CIIXH i CIIXH Ha nignpuemctsi [TAT

" IHIIIPOINIETPOBCHKUM 3aBOJ, [IPOKATHIX BaJIKiB", 10 MiATBEPIKEHO aKTOM BIIPOBaKeHHH Bif 14.10.2013 p. i
PO3PaxyHKOM O4iKyBaHOT'O HIOPiYHOTO €KOHOMIYHOTO eeKTy y po3mipi 355,2 TUC. TPH. Ta pO3pO0JIEHA METOIMKA
IIPOTHO3Y 3HOCOCTIMKOCTI IUX BaJIKiB 3 O4iKyBaHMM IIOPiYHUM €KOHOMIYHUM e(eKToM B po3mipi 720 Tuc. IpH;
po3po0bJIeHi Ta peKOMEH0BaHi y BUpoOHU1TBO Ha [TAO “JJHinponeTpoBChKUI 3aBOJ, IPOKATHUX BaJIKiB” CKJIau
IOCJIiIPKyBaHUX BaJIKOBUX YaBYHIB, 1110 3a06€3M€4yIOTh CTa0iIbHI MEXaHiYHi BaCTUBOCTI pO60YOi 30HU BaJIKIB.
Cdepa BUKOPUCTAHHS: BUITYCK COPTOIIPOKATHUX YaBYHHUX BaJikiB BuKoHaHHS CITXH ta CIIXH 3i cTabinpHUMUN

MMOKa3HUKaMU SIKOCTi pO60YOi 30HU BaJIKiB.

2. Subject of the research is the process of assessing the quality criteria of section rolling iron rolls by
mathematical modeling. The objective of the thesis is solution to improve the wear resistance of cast iron section
rolling roll based on the creation of mathematical models of evaluation criteria of quality, depending on the
chemical composition, structure parameters and operational factors. Method of research: methods of formation of
passive experiment - to determine the mechanical properties of the workspace iron rolls; active experiment
planning, expertise and regression analysis - to determine areas workspace parameters (chemical analysis and
structure) roll in which the mechanical properties of stable performance and meet the construction of
mathematical models forecasting the quality criteria of the rolls; multifractal analysis of the microstructure - to
determine the range of Renyi dimensions of the structural elements of cast iron roll. Theoretical and practical
results: evaluated the mechanical properties and wear resistance of the roll according to the chemical composition
and structure parameters and operating conditions; defined workspace mechanical properties of the rolls,
described by a system of equations, which allows you to quickly monitor and adjust the chemical composition of
pig iron, respectively, adopted production technology; the range compromise the mechanical properties of the
rolls, which allows, depending on the choice of priority properties, determine the necessary values to predict
changes the process and automatically adjust the chemical composition of the roll; developed a method of
quantitative evaluation of the structural elements of the rolls with the theory multifraktalov. Scientific novelty:
links established between mechanical properties of cast iron rolls execution SPHN (41 ... 65) and SSHHN (41 ... 50)



parameters of their structure and chemical composition and developed a scientifically sound and tested a
mathematical model for evaluating these properties; the first zone is defined workspace rolls with established
content of alloying elements, the ratio of the quantitative parameters of the structure in which they meet the
quality criteria of stable performance; first determined the area of compromise with the most effective balance of
properties of the working area of performance SPHN roll barrels, SSHHN Boundary content components of the
chemical composition and parameters structure; has been further developed a technique to identify the impact of
performance on the durability of the work area roll barrels and performance SPHN SSHHN; first theoretically
substantiated and experimentally set the sensitivity of the mechanical properties of cast iron rolls for section
rolling statistical dimensions of the structural elements of the working area of barrels; for the first time using the
theory multifractals defined correlation between the range of the statistical dimensions of the structural elements
of the working area of drums section rolling iron rolls and their mechanical properties. Extent of implementation:
and an automated method of evaluating the mechanical properties of the rolls and execution SPHN SSHHN
enterprise PJISC "Dnipropetrovsk plant rolls", as confirmed by an act of the 10 /14 /2013, the implementation and
calculation of expected annual economic impact of 355.2 thousand UAH and developed a method of forecasting
durability of the rolls with an expected annual economic impact of 720 thousand UAH; developed and
recommended in production at PJSC "Dnipropetrovsk plant rolls" of a test roll of cast iron, which provide a stable
mechanical properties of the working area of the rolls. Sphere of implementation: issue section rolling iron rolls
and execution SPHN and SSHHN with stable quality of the working area of the rolls.
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