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1. BoockoHasleHHsI TeXHOJIOTii BUTOTOBJIEHHS abpa3UBHUX KPYTiB PyYHUX MITi(yBaJbHUX MAIMH /1J151 3BMEHIIEHHS iX
Bibpauin

2. Upgrading technology for abrasive disks manufacture for manual grinding machines to decrease their vibrations

Pedepar:

1. O6'eKT BOCIiIPKEHHS: TEXHOJIOTIYHUH TIPOLieC i OCHAIEHHSI [1711 BUTOTOBJIEHHS abpa3rBHUX KPYTiB IIPSIMOTO
npodinio 151 PpyYHUX LIipyBabHUX MalIMH. MeTa: 3MEeHIIEHHs BiOpalliil y mpoliecax MexaHiyHoi 06pobKu 1o
PiBHSI BUMOT [0 BiOpaliflHAX XapaKTEPUCTUK PYYHUX ULITi(PyBaIbHUX MAIIMH, IUISIXOM MiJIBULIEHHSI TEOMETPUYHOL
TOYHOCTi BUTOTOBJIEHHS a0pa3uBHUX KPYTiB. MeTOAM AOCIiIKEHHS: TEOPETUYHE BCTAHOBJIEHHS 3aKOHOMiPHOCTE!
(opMyBaHHS IOXMOOK TeOMETPUYHOI POopMU a6pa3MBHUX KPYTIB Ta iX B3a€MO3B's13KY 3 BiOpalisiMy pydyHUX
mTipyBaZbHUX MAlMH 6a3yl0ThCs Ha PyHIAMEHTAIbHUX I10JIOKEHHSIX TeOPii TOUHOCTI MeXaHi4HOi 06pOOKH,
TEOPETUYHOI MeXaHiKu, Teopii IMOBIPHOCTI Ta MaTeMaTUYHOI CTAaTUCTUKM, MAaTEMATU4HI MOJEeJIi pO3pO6JIeHi 3

Bizyasizanieto B naketi "VisSim". TeopeTuuHi i mpakTU4Hi pe3yabTaTu: PO3p06s1eHO TEXHOJIOTiI0 BUTOTOBJIEHHS



abpa3uBHUX KPYTiB IpIMoro mpodisio, Mo 3aBAAKY MiABUIIEHHIO TOYHOCTI iX FeOMETPUYHUX [1apaMeTPiB
rapaHTOBaHO 3a6e3Ievyye JOTPUMAaHHS BUMOT [0 BiOpaliiHUX XapaKTepUCTUK POOOTH PYyYHUX MALINH, TEOPETUIHO
OOI'PYHTOBAaHO reOMETPUYHi TapameTpu rpecHopMu, HEOOXiAHI 1151 LOCSITHEHHS! NOTPiOHOI TOYHOCTI
BUTOTOBJIEHHS a0pa3nBHUX KpyriB. HoBM3HA: Blieplie BCTAaHOBJIEHO 3aKOHOMIPHOCTI (OpMYBaHHS NOXUOOK
reoMeTpUYHOi (pOpMU a6pa3MBHUX KPYTiB IPSIMOTro MPO@iso Npu ix IpecyBaHHi, BCTAHOBJIEHO B3a€MO3B'SI30K MixK
BEJINYMHAMU [TOXMOOK reOMeTPUYHOI GopMHU abpa3uBHUX KPYTiB IPsIMOro Npo@disio, 3MillleHHsIM LieHTpa ix Mac Ta
BibpauisiMy pyyHuX IUTiyBaJbHAX MalllWH, BIIeplIe€ BCTAaHOBJIEHO MOJEJIOBAHHSM, 10 IIpX POOOTi 3 abpa3suBHYUMU
Kpyramy InpsiMmoro npo@isito HOpMOBaHUI AucbaaHC abpasuBHUX KPYTiB He 3a0e31edye JOTPUMaHHS BUMOT 1O
BiOpaliliHUX XapaKTepUCTUK PYYHUX MALIMH, aHAJIITUYHO OTPHUMAaHI 3aKOHU PO3IIOJiTY BiXUeHb Bif TOUYHOCTI
reoMeTpUYHOI PopMmu ab6pa3uBHUX KPYTiB, BIleplie po3p0obeHO MaTeMaTUYHi MOieJli AMHAMIYHUX IIPOLIECiB B
cucremi "Abpa3uBHuil Kpyr - Pyyna mtidysanbHa MamuHa - Oneparop”, Bepu@ikoBaHi pe3yibTaTaMu
€KCIIepUMEHTAJIbHUX JOCiIKeHb. CTYIiHb BIPOBAIKEHHS Pe3yJIbTaTiB: pe3yJbTaTh AUCEPTaLiliHOI po60TU
BrpoBaakeHo Ha TOB HTBK "Eneprocrans” (M. lepradi, XapkiBcbKa 00671.), 2 TAKOX B IPOEKTHUX poboTax [T1
"YkpHTLI "Eneprocranb", 30KpeMa, B TPOEKTi "ByZiBHULITBO METaIypriliHOr0 BUPOOHUIITBA rapsiueKaTaHoro
pyJsioHHoro npokary TOB "KpacHocysiHcpKuil MeTanypriiiauil Kom6inat". Cpepa BUKOPUCTAHHS: METAIypriliHa i

MalMHOOYiBHA IPOMUCIIOBICTD Ta iHIII raaysi IPOMUCIOBOCTI.

2. Subject of investigation: technological process and equipment for manufacture of abrasive disks with straight
section for manual grinding machines. Purpose: reduction of vibrations in mechanical processing up to level of
requirements for vibration characteristics of manual grinding machines, by increasing geometrical accuracy of
manufacturing abrasive disks. Methods of investigation: theoretical definition of common factors for forming
accuracies in geometric shape of abrasive disks and their relation with vibrations of manual grinding machines are
based on main provisions of accuracy theory for mechanical processing, theoretical mechanics, theory of
probability and mathematical statistics; mathematical models were developed with visualization in package
"VisSim". Theoretical and practical results: technology for manufacture of abrasive disks with straight section that,
due to increasing accuracy of their geometric parameters, ensures compliance with vibration characteristics
requirements for manual grinding machines, was developed; geometric parameters of mold, which were necessary
to achieve required accuracy of manufacturing abrasive disks, were proven in theory. Novelty: for the first time,
the common factors for forming accuracies in geometric shape of abrasive disks with straight section, when they
are pressed, was defined; relation between values of accuracies in geometric shape of abrasive disks with straight
section, decentration of their mass and vibrations of manual grinding machines was determined; for the first time,
using simulation, it is defined that, when operation with abrasive disks of straight section, normalized imbalance of
abrasive disks does not ensure compliance with requirements of vibration characteristics for manual grinding
machines; rules, obtained analytically, for distribution of deviations from accuracy of geometric shape of abrasive
disks; for the first time, mathematical models of dynamic processes in system "Abrasive disks - Manual grinding
machine - Operator", which were verified by experimental results, were developed. Degree of results
implementation: the results of the thesis are implemented at research, engineering and production complex
"Energostal” (Dergachi town, Kharkiv region), as well as in design works of SE "UkrRTC "Energostal”, in particular,
in project "Construction of metallurgical process for hot-rolled coil stock at "Krasnyi Sulin iron & steel works".
Application range: metallurgical and machine-building industry and other industries.
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