O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHH HOMeP: 0519U000572
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 08-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. TacanoB MaromenemiH lcamaromMmeqoBUY

2. Hasanov Mahomediemin 1.

KBasmigikamis: . . 1., 05.03.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi cneniaabHOCTI: 05.03.01

Ha3zBa HayKoBOi cIeniaJbHOCTI: [Tponecy mexaHiyHOi 06PO6KH, BEPCTATH Ta iHCTPYMEHTH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axucrTy: 27-06-2019

CnenianbHICTB 32 OCBITOO: ABTOMaTH3allis Ta KOMIUIEKCHA MEXaHi3allish MamuHOGYTyBaHHs

Micue po60oTH 34,00yBava: HaujoHanbHuil TEXHIYHMIA YHiBEpCUTET "XapKiBCbKUIA TIOJITEXHIYHMIA iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: By/1. Kupninuoga, 2, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Vkpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOi pagH (pa30Boi creniaai30BaHOiI BYEHOI paju). [l 12.105.02
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: JloH6achKa JepKaBHa MAMHOGY iBHA aKaeMist

Kopg 3a € IPIIOY: 02070789

Micue3HaxoaKeHHS: ByJI. AKazleMiuHa, 6ya. 72, M. Kpamaropcsk, JloHenbka 0611., 84313, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"

Koz, 3a €IPITOY: 02071180

Micue3HaxoaKeHHS: By/1. Kupnuyosa, 2, M. Xapkis, XapkiBcbkuii p-H., Xapkiscbka 061., 61002, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.03
Tema gucepranii:

1. OcHOBM NpOLIECY BiJHOBJIEHHS TOYHOCTI T SIKOCTi KpyITHOrabapUTHUX 3yOUacTUX repenad i3 3aCTOCyBaHHIM

METOIIB iMiTallifHOTO MOJIETIOBAaHHS

2. The basics of the process of restoring the accuracy and quality of large gear gears using simulation methods

Pedepar:

1. Incepraliito NpUCBSYEHO BUPIIIEHHIO IPOOJIE€MU MiJBUIIEHHS TEXHIYHOTO PiBHS pOOOYMX MAIIUH, 0TO
30€pEe>KEHHS IPOTATOM MEBHOTO Mepiofly eKCILTyaTallii, a TAKOXK BiJHOBJICEHHS Ha €Talli DEMOHTY i MOJepHi3allii €
aKTyaJIbHUMMU 3aBJAHHSIMU Cy4aCHOTO MAIIMHOOYAyBaHHS. EQEKTUBHICT BUPOOHULTBA B TipPHUY000YBHIl i
IepepoOHiii raynyssix I0B's13aHa 3 PiBHEM PO3BUTKY MAIlMH TPAHCIOPTHUX i EHEPreTUYHUX CUCTEM, IPUBOJU SIKUX
BKJIIOYAIOTh B ce0€ yHiKasIbHI BeJIMKorabapuTHi 3y04acTi nepegadi giameTpoM 1o 12 MeTpis i MomysieM 1o 36 MM.
l'ipchKi i TPaHCIIOPTHI MalIMHY NMPALIOIOTh IIPY BUCOKMX HABAHTAKEHHSX B €EKCTPEMAJIBHUX YMOBAX HaBKOJINIIHBOTO
cepenoBulIa, abpa3uBHUI 3HOC i BiGpalliliHUI xapaKkTep HaBaHTaKeHHs SIKUX MMPU3BOJUTD 10 MPUCKOPEHOI BTpaTu
(YHKLiOHAJIBHUX IapaMeTPiB 3y04YacTux nepenad, CKOpouyodu TePMiHU eKcIuTyaTalii npusogis. IIpobiaema
3a6€31e4YeHHs )KUTTEBOTO LUKJY [TOAiOHUX MAIIVH MOJISIrae Y BU3HAY€HHI JOLiIbHOCTI BUTOTOBJIEHHSI HOBUX

IeTtaseil mpuBoAy abo BifHOBJIEHHS 3HOLIeHUX. [I71s1 BUpilleHHs pobseMy 3a6e3nedeHHs eKCIuTyaTaliliH1uX



BJIACTMBOCTEH 3y0UaCTHX KOJIiC 3 ypaxyBaHHSM iX HECY4oi 3aTHOCTI i KOHTaKTHOI B3aeMOZii, sIKi 3aj1eXXaTh BiJl CTaHy
[IOBEPXHEBOTO Iapy B LIJIOMY (MaKpOBiAXUJIEHHSI, XBUJISICTOCTI, OPCTKOCTI, Pi3MKO-XiMiYHUX BJIACTHUBOCTEI), a HE
TiJIBKY BiJl IapaMeTpiB LIOPCTKOCTI, pO3p06JIeHNI KOMIJIEKCHU MiAXin BUBYEHHS 3MiHM popMU 3y6iB, 3HOCY i
[IOAJIBLIOTO BiJHOBJIEHHS BEJIMKOrabapUTHUX 3y6UacTux KoJic. JJocmimkeHi Ta peasyizoBaHi BUOOPH CTpaTerii
PEMOHTY, 32CHOBAaHOMY Ha METPOJIOTI4Hill CUCTEMi KOHTPOJIIO TapaMeTPiB CTaHy MOBEPXHEBOTO IIAPYy 3y64acTUX
KOJIIC, IIO XapaKTEPU3YIOTh iX €KCIUTyaTalliiHi BIaCTUBOCTI. BuBY€Hi 3aKOHOMIPHOCTI IPOLIECIB BiTHOBJICHHS
(YHKLiOHAJIBHUX IapaMeTPiB KPYITHOMOYJIBHUAX 3y04acTUX KOJIiC, SIK OCHOBU KOMIIJIEKCHOTO BapialliiiHOro BUGOPY

CTparerii pEMOHTY.

2. The thesis is devoted to solving the problem of increasing the technical level of working machines, its
preservation during a certain period of operation, as well as restoration at the stage of repair and modernization is
the actual tasks of modern engineering. Production efficiency in the mining and processing industries is associated
with the level of development of transport and energy systems, whose drives include unique large-sized gears with
a diameter of 8.5 meters and a module of up to 65 mm. Mining and transport vehicles operate at high loads under
extreme environmental conditions, the abrasive wear and vibration nature of which leads to an accelerated loss of
the functional parameters of gears, reducing the operating life of the drives. The problem of ensuring the life cycle
of such machines is to determine the feasibility of manufacturing new drive parts or restoring worn out ones. To
solve the problem of ensuring the operational properties of gears, taking into account their bearing capacity and
contact interaction, which depend on the state of the surface layer as a whole (macrovidality, waviness, roughness,
physicochemical properties), and not only on the roughness parameters, an integrated approach to studying
changes the shape of teeth, wear and subsequent restoration of large gear wheels. The selections of the repair
strategy based on the metrological system for monitoring the parameters of the state of the surface layer of gear
wheels, characterizing their operational properties, are investigated and implemented. The regularities of the
processes of restoring the functional parameters of coarse-grained gears as the basis of the complex variational
choice of the repair strategy are studied. The analysis of methods for restoring the functional characteristics of
coarse-toothed gear and the features of restoring coarse-grained wheels with various methods of processing with
the provision of minimal plastic deformations of the teeth of restored coarse-grained gears has been developed.
The integrated use of the proposed principles makes it possible to obtain highly productive processes for the
processing of cylindrical worn and reconstructed large-sized gear wheels, provided that the required quality
parameters and the accuracy of the surface layer of the gear wheels are provided. The proposed fundamentals of
predicting the structure and parameters of the teeth processing systems of coarse-grained gears after restoring
and modeling the parameters of the surface layer in order to reduce fatigue chipping and prevent tooth breakage
of the restored large gears. The tasks of modeling the processes of optimal control of the parameters of accuracy,
quality and productivity of the gear processing of large-sized gear wheels are proposed to be solved using impact
methods, taking into account the specific conditions of formation of gear wheels. Improved design and
organizational optimization of the recovery systems for large-module external gears with the modeling of the
internal relationships of the gear processing process for large-module transmissions during their restoration. The
tasks of modeling the processes of optimal control of the parameters of accuracy, quality and productivity of gear
processing of worn and renewable large-sized gear wheels are proposed to be solved using impact methods, taking
into account the specific conditions of the formation of gear wheels. The developed schemes of multi-criteria
optimization of the process of restoring coarse-grained gears and the assessment of the nature of changes in the
quality characteristics of gears. The method of selecting and assigning parameters for the process of
reconstructing geometry and the physicomechanical properties of open cylindrical coarse-grained gears has been
rooted The modeling of the formation of the surface layer of gears with regard to internal relations, prediction of
quality indicators in conjunction with the complex parameter of the state of the surface layer of hardened coarse-
grained toothed colostas has been developed. An improved method for assessing the influence of vibrations on the
process of forming the surface layer during the gear cutting of worn and renewable large-sized gear wheels. The
process of optimizing the restoration of large-sized precision gear rims and the repair and restoration of large-
modulated hardened gears by the method of high-speed blade processing has been developed. To improve the



characteristics of the surface layer of the teeth of restored and worn large-sized gear wheels, an improved method
of restoring by rolling rollers. To improve the quality of restoration of coarse-grained gears, a spray hardening
method has been introduced. The general principles of modeling the optimal control of the parameters of
accuracy, quality and productivity of gear processing of restored and worn large-sized gears are performed.
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