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1. O6'eKT BOCIIIPKEHHS — TEXHOJIOTIYHI TPOLeCH BHYTPIIIHbOTO [103/10BXHBOTO 111ipyBaHHS BHYTPIlIHIX [IOBEPXOHb
rijib3 IBUTYHIB BHYTPIIIHLOIO CTOPSIHHS, TIpO- Ta MHEBMOLMIIHAPIB. [IpegMeT nocigKeHHs — 3aKOHOMIPHOCTI, SIKi
MAaIOTh Miclie Ipy1 06pO6LiM BHYTPIIIHIX MOBEPXOHb Iijlb3 JBUTYHIB BHYTPILIHBOTO 3TOPSIHHS, TiApO- Ta
ITHEBMOLIWJIIHTIPIB, BiCh SIKMX NepIIeHAUKYJIsIpHA Bici mitidoBanbHOro Kpyra. Jluceprais € LiliCHUM 3aBepLIEHUM
IOCJiI)KEHHSIM, SIKE IIPUCBSIYEHO PO3B'SI3aHHIO aKTYaJIbHOTO [1JIs1 TEXHOJIOTI MallMHOOYyBaHHS

HAyKOBOIIPAaKTUYHOTO 3aBAAaHHS OOI'PYHTYBAHHS YMOB MiJIBUILIEHHS SIKOCTi 0OPOOKY BHYTPILIHIX IOBEPXOHb Tijlb3



IBUTYHIB BHYTPIIIHbOTO CTOPSIHHY, TiIpO- Ta MTHEBMOLMJIIHIIPaX HAa OCHOBI PO3POOJIEHHS Ta IPAKTUYHOTO
3aCTOCYBaHHS €(EeKTUBHOTO TEXHOJIOTIYHOrO IIPOLeCy BHYTPIIIHBOTO [10310BXHBOTO IMTiyBaHHS i3
IepIeHIUKYJSIPHUM PO3TalllyBaHHIM Bicell mtidyBasbHOro Kpyra Ta 06po0J1t0BajlbHOr0 OTBOPY LUJIHIpa.
HaykoBa HOBU3HA OTpUMaHUX PE3YJIbTATIB N10JIAra€e B TOMY, 110 Ha MiJICTaBi TEOPETUYHUX Ta €KCIIEPUMEHTAJILHUAX
IOCJIiIPKEeHb 3[00yBayeM BIEPIIE: — MiATBEPIPKEHA MOKJIMBICTb TIOKPAIIEHHS €KCIUyaTal[iliHUX XapaKTePUCTUK
I'Jb3 IBUTYHIB BHYTPILIHbOTO 3rOPSIHHS, THEBMO- Ta TiIpOLUJIiHAPIB IPU MiBUIIEHH] SIKOCTi iX po604yunx
[IOBEPXOHb, 00POOJIEHNX BHYTPIIIHAM I103[I0BXXHUM ITi(yBaHHIM i3 IEPIEHIVKYISIPHUM PO3TalllyBaHHSIM Biceil
mTiyBaNbHOTO KPyra Ta 3aroTOBKY; — PO3PO6JIeHa MaTEMAaTAYHA MOJIEJIb IOPCTKOCTI MTi(pyBaIbHOI IOBEPXHI 3
BpaxyBaHHSIM CIiBIaJaHHS HANIPSMKY PUCOK-TIOAPSIINH, YTBOPEHUX JisSIMU 3€PEH KPYTY, Ta HAIIPSIMKY PyXy MOPIIHS
B IIpolieci excryaTalii; — o6rpyHTOBaHa e(eKTUBHICTb 3aCTOCYBaHHS IPY)KHOI cXxeMU LTipyBaHHS i3 B3AEMHO
NepIeHIVKY/SIPHMM PO3TalllyBaHHIM Bicel Kpyra Ta 06p0o0JII0BaHOTO OTBOPY, SIKA LO3BOJISIE YIIPABJISITU CUIIOBOIO
Ta TEIJIOBOIO HANPYXEHOCTSIMU B YMOBAX iHTEHCMBHOTO 3HOCY iHCTPYMEHTY Ta JIKBiyBaTH fe(eKTH, 10
YTBOPUJIMCS IIPU MONEPEIHIX Ollepalisix; — 3HaNIIIN NOAAJbIINYM PO3BUTOK 3aKOHOMIPHOCTI, SIKi IIiATBEPIKYIOTS,
1110 IpY OAHOLIAPOBOMY PO3MillleHHi aOpa3rBHUX 3€PEH Ha PoOOYill IOBEPxXHi Kpyra BiJHOIEHHS [1apaMeTPiB
IIOPCTKOCTI MOBEPXHI MOXKE 3MIHIOBAaTUCS OY>XXE B 3HAUHUX MEXKAX, a IAPaMETP LWIOPCTKOCTI IOBEPXHI MOXe
mocsiraty 3HadeHHs 0,05 MKM, 110 BiAIOBiziae mapameTpam, OTPUMaHUM IIicjisl abpa3uBHOTO IOJIiPyBaHHS, Ta BKa3ye
Ha e(PEeKTUBHICTb 3aCTOCYBaHHS M'SIKMX KPYTiB i3 HaKJleeHUM apoM abpa3suBHOTO [IOPOLIKY, 10 AO3BOJISIE 3HAYHO
301IBIIMTH IJIOILY KOHTAKTy Kpyra Ta 3aroToBKU. [IpakTuyHe 3Ha4€HHSI OTPUMAaHUX PE3YJIbTATiB I10JIIra€ B TOMY, 110
Ha OCHOBI IPOBEJIEHUX TEOPETUYHUX i eKCIIEPUMEHTAIbHUX JOCIiIPKEHb PO3PO6JI€HO €(PEKTHUBHI TEXHOIOTIYHI
npouecy QiHiMHOI 0OpOOKU BHYTPIlIHIX IOBEPXOHb TiJIb3 IBUTYHIB BHYTPIIHBOI'O CTOPSIHHS, THEBMO- Ta
rigpouuiHApiB i3 3aCTOCYBaHHSM Cy4aCHOTO IIPOrPECUBHOIO METOY BHYTPILIHBOIO NO3[JOBXXHBOIO ILTi(yBaHHS 3
nepreHAuKy/SIPHUM pO3TallyBaHHSIM Bicell mTiyBaIbHOro Kpyra Ta 06po6110BaHOro 0TBOpY. Po3po6yieHo
iHXXeHepHi MeTOAUKYU PO3PaxXyHKY palioOHaJIbHUX CTPYKTYP i IapamMeTpiB TeXHOJIOTIYHUX NpoLeciB ¢iHimHoi
MeXaHi4HOi 0OpOOKM BHYTPIlIHIX TIOBEPXOHb Tijlb3 ABUTYHIB BHYTPILIHBOTO CTOPSIHHS, Mipo- Ta IHEBMOLMJIIHAPIB,
sIKi 3a0€3Me4yI0Th CYTTEBE MiJIBULIEHHS SIKOCTi, TOYHOCTI, IPOJAYKTUBHOCTI Ta 3HUKEHHSI TPYIOMICTKOCTi OOpOOKMU.
Po3pob6ieHi TexHOIOTIYHI TpoLecy (iHIHOI MeXaHiYHOI 06POOKM BHYTPILIHIX TTOBEPXOHb I'ijIb3 ABUTYHIB
BHYTPIIIHbOTO CTOPSIHHS, TiIpO- Ta THEBMOLUJIIHAPIB BIIPOBAI)KEHO B OCHOBHE BUPOOHULTBO TOB «IMmnepis
METaliB» i3 NO3UTUBHUM €KOHOMIUHUM e(peKTOM. Pe3ysibTaTy TEOPETUYHUX i €KCIIEPMMEHTAJIBHUX JOCTiIKEeHb
PO60OTH BUKOPUCTOBYIOTBCSI B HABUAJIbHOMY IIPOLIEC B KYPCOBOMY I IUIJIOMHOMY IIPOEKTYBaHHI Ha Kadenpi
«TexHozoris mamnHOOymyBaHHS» [JBH3 «[1pra3oBchbKuil iep;KaBHUM TEXHIYHUI YHiBepcuTeT» Ta Ha kadenpi
«TexHosioriss MalIMHOOYyBaHHs Ta MeTasiopisasnbHi Bepctatu» HTY «XapkiBCbKuit OMITEXHIYHUNA iHCTUTYT».
TexHiYHy HOBU3HY PO3POOOK 3aXMUIIEHO 1 IaTEHTOM Ha KOPUCHY MOAE/b. TeopeTHUyHi Ta IPaKTUYHI pe3yJbTaTH, SKi
OTPUMaHi I1i7, Yyac BUKOHAHHS JIOCJIiIKEeHHS], BIIPOBaAKeHO: y BUpoObHunTBO [IT «XapkiBcbkuii BT3»; y BUpOOGHULITBO
TOB «JIpBiBCbKUI GPOHETAHKOBUI 3aBOI»; Y OCBITHOMY IIpolieci Ha Kadenpi aBTOMOGiJIiB Ta aBTOMOOIJILHOTO
rocriogapcTsa ¢akyabTeTy 60M0BOro 3a3aCTOCYBaHHS BilichbK HaljioHanbHOI akageMii CyxonyTHUX BilICBbK iM.
reremaHa [lerpa Caraipgagnoro. Kio4oBsi cj10Ba: 06po6Ka BHYTPIlLIHIX TOBEPXOHB Tijlb3 ABUTYHIB BHYTPILIHBOTO
3TOPSIHHS; BHYTPILIHE 030BXHE mIidyBaHHS; ripo- Ta MHEBMOLUJIIHAPY, TIEPIIeHIUKYJISIPHA BiCh

m1ipOBaIbBHOTO KpyTa.

2. The subject of research - technological processes of internal longitudinal grinding of internal surfaces of liners
of internal combustion engines, hydraulic and pneumatic cylinders. The object of research - patterns take place
during the processing of the internal surfaces of the sleeves of internal combustion engines and hydraulic and
pneumatic cylinders, of which is perpendicular to the axis of the grinding wheel. The thesis is an integral
completed study devoted to the solution of the scientific and practical task of substantiating the conditions for
improving the quality of processing of internal surfaces of sleeves of internal combustion engines, hydraulic and
pneumatic cylinders, which is relevant for mechanical engineering technology based on the development and
practical application of an effective technological process of internal longitudinal grinding with a perpendicular
arrangement of the grinding axes circle and machining hole of the cylinder. The scientific novelty of the obtained
results lies in the fact that based on theoretical and experimental research, the recipient for the first time: - the



possibility of improving the sleeves of internal combustion engines operational characteristics, pneumatic and
hydraulic cylinders due to the improvement of their working surfaces quality processed by internal longitudinal
grinding with the perpendicular arrangement of the grinding wheel and the workpiece axes has been confirmed; -
a mathematical model of the grinding surface roughness was developed, taking into account the coincidence of the
direction of the lines-scratches, formed by the actions of the grains of the wheel, and the direction of the
movement of the piston during operation; - the justified effectiveness of applying an elastic grinding scheme with a
mutually perpendicular arrangement of the wheel and the treated hole axes allows you to control the power and
thermal stresses in conditions of intensive wear of the tool and to eliminate defects that were formed during
previous operations; - found the further development of regularities confirm that with a single-layer placement of
abrasive grains on the wheel working surface a RR /max , the ratio of surface roughness parameters can vary
significantly, and the surface roughness parameter a R can reach a value of 0,05 um, which corresponds to the
parameters obtained after abrasive polishing , and indicates the effectiveness of using soft wheels with a glued
layer of abrasive powder, which allows you to significantly increase the contact area between the wheel and the
workpiece. The practical significance of the obtained results lies in the fact that, based on the theoretical and
experimental studies, effective technological processes for finishing the internal combustion engines sleeves
internal surfaces, pneumatic and hydraulic cylinders have been developed using a modern progressive method of
internal longitudinal grinding with a perpendicular arrangement of the axes of the grinding wheel and the treated
hole. Engineering methods for calculating rational structures and parameters of technological processes of
finishing mechanical processing of internal surfaces of sleeves of internal combustion engines, hydraulic and
pneumatic cylinders have been developed, which ensure a significant increase in quality, accuracy, productivity
and reduction of processing time. The developed technological processes of finishing mechanical processing of
internal combustion engines sleeves internal surfaces, hydraulic and pneumatic cylinders have been introduced
into the main production of “Imperia Metaliv’ LLC company with a positive economic effect. The results of
theoretical and experimental studies of the thesis are used in the educational process in course and diploma
design at the Department of Mechanical Engineering Technology of the Pryazovsky State Technical University and
at the Department of Mechanical Engineering and Metal Cutting Machines at the Kharkiv Polytechnic Institute.
The technical novelty of the developments is protected by 1 utility model patent. The theoretical and practical
results obtained during the research were implemented in the practice of the educational process of the
Department Department of Automobiles and Automotive Industry, Faculty of Combat Use of Troops of the Hetman
Petro Sahaidachnyi National Army Academy (specialty 255 - Armament and military equipment). Key words:
treatment of internal surfaces of sleeves of internal combustion engines; internal longitudinal grinding; hydraulic
and pneumatic cylinders, perpendicular axis of the grinding wheel.
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