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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 53.49.21

Tema guceprauii:
1. PO3BUTOK TEOPETUYHUX i TEXHOJIOTTYHUX OCHOB BUPOOHUIITBA i 3MIIIHEHHSI CTaJIeBUX MOJIOJIBHUX KYJIb 3 METOIO

iJBUILIEHHS IXHBOI SIKOCTI Ta €KCIUTyaTaliiHOI JOBrOBIiYHOCTI

2. The development of theoretical and technological bases of production and hardening of steel grinding balls for
the reason of increasing of their quality and operational durability.

Pedepar:

1. Iucepralist npucBsiyeHa po3pob1ii i BIpoBaJKeHHIO e(peKTUBHUX 3aXO0/iB 1100 YIOCKOHAaNIEHHS TEXHOJIOT]
BMPOOHULITBA i TEPMIYHOT'O 3MIilJTHEHHS CTaJIeBUX MOJIOJIbHUX KYJIb 3 METOIO 3a0€3IeYeHHSI 3aaHUX CTPYKTYPHOTO
CTaHy i BJJACTUBOCTEN METaJly, 110 JO3BOJISI€ iCTOTHO MiABUIIUTY SKIiCTh KyJlb Ta iXHIO €KCILIyaTaLliHYy
IOBTrOBiYHICTb. BU3HA4€HO NPUYMHYU KPUXKOTrO PYHHYBaHHS KyJIb Ta JOMiHYIOYi MEXaHi3MM iX 3HOLIYBaHHS [IPU
eKcIulyaTalii, JOoCiiKeHO BIJIMB CTPYKTYPHUX (HaKTOpPiB HA KPUTEPIi eKCIlyaTallifiHOi JOBrOBIYHOCTI KYJIb,
3aIPONOHOBAHO IPUHIMIIN BUOOPY MaTepiany 3 BUSBHAYEHHSIM ONTHMAJIBHOTO TUILY i MIKPOCTPYKTYPH CILJIaBY [JIS
pi3HMX YMOB eKcILTyaTalii Kysb. BcTaHOBI€HO MexaHi3Mn (POPMyBaHHS OCbOBOi IOPOKHMCTOCTI B KyJISIX IiJ] Yyac

IIPOKATKH, HaJlaHO peKOMeH1allii o0 MOJINIIeHHs] MaKPOCTPYKTYPHOT'O CTaHy KaTaHUX KyJb. 3 [100y10BOIO



MaTeMaTUYHUX MOJIeJIel JOCIiIPKEHO PO3IIO/ij TEMIIEPATyPH Ta NPYKHbO-Ie()OPMOBAHUIL CTaH 32 [IEPETUHOM
KyJIi Tifl 9ac 3arapTyBaHHs, pO3pOOJIEHO METOIMKY PO3PAXyHKOBOTO BU3HAYEHHS IMIMOMHNU 3arapTyBaHHS KyJb. 3
BUKOPUCTAHHSIM KOMITIOTEPHOTI'O MOJIEIIOBAHHS PO3pO6IEHO HOBI MapKy CTaJli 3 MiABUIIEHUM PiBHEM
3HOCOCTIMKOCTI Ta IPOrapTOBAHOCTI 17151 BAPOOHUIITBA KYJIb, ONTUMI30BaHO TEXHOJIOTIIO IXHPOTO TEPMO3MIlIHEHHS
3a/7151 3a6€31e4eHHsI [TIOTPIOHOrO PiBHS TBEPIOCTI 32 BiJICYTHOCTIO rapTyBaJIbHUX TPiliuH. OCHOBHI pe3yJbTaTh
nucepratii BipoBagkeHo Ha BAT “MK “AzoBcranp” Ta BAT “X3KB” i3 3aranpHUM eKOHOMiIYHUM edekTom 1,797 MIH.
TPH.

2. The thesis is dedicated todevelopment and implementation of efficient suggestions for improvement of
technologies of production and thermohardening of steel grinding balls for the reason of provision necessary
structural condition and properties of the metal that will allow to obtain essential increasing of grinding balls’
quality and their working longevity. The reasons of output balls and their dominant wear mechanisms are
analyzed, the influence of the structural factor on criteria of working longevity ball is explored, the principles of
the choice of material for balls are offered, the optimum type and structure of the alloy for different conditions of
the balls usages are determined. The mechanisms of the shaping of cavities inside the balls during their rolling are
found, the recommendations for improvements macrostructural conditions of rolled grinding balls are given. With
creation of mathematical models the distribution of temperature and stresses on section of ball during hardening
is analytically explored, the method of the accounting determination of the depth hardening of steel ball is
designed. With use of computer modeling new marks of steels with raised level of wear resistance and
hardenability for balls production are designed, the technology of thermohardening of grinding balls is optimized
for the reason of provision necessary hardness without hardening cracking. The main thesis’s results are
implemented at “Azovstal” Steel works and at Kherson cardan shaft plant with general economic profit of 1,757 mln.
grn.
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