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1. TexHosoriyHe 3a6e3redyeHHs SIKOCTi po6040i MOBEPXHi TifIpo- Ta MHEBMOLUJIIHAPIB paliioHaIbHUM

OpieHTYBaHHSIM H1J1iyBaJbHOIO Kpyra

2. Technological assurance of the quality of mechanical processing of hydraulic and pneumatic cylinder bores

Pedepar:

1. O6'exT mociIKeHHs — TEXHOJIOTI4HI IPOL,eCH BHYTPIIIHbOTO MO3/10BXXHbOTO 1ITi()yBaHHS BHYTPIlIHIX IOBEPXOHb
rijib3 IBUTYHIB BHYTPIIIHbOIO CTOPSIHHS, FiIpO- Ta MHEBMOLMIIHAPIB. [IpegmMeT nociIKeHHs — 3aKOHOMIPHOCTI, $IKi
MaloTh Miclie Tpy 06pOOLiY BHYTPIIIHIX IOBEPXOHD IijIb3 IBUT'YHIB BHYTPIlIHbOTO 3TOPSHHS, Migpo- Ta
ITHEBMOLIWJIIHTPIB, BiCh SIKMX NIEPIIEHIMKYJISIPHA Bici mTipoBasbHOrO Kpyra. Jluceprauis € LiliCHUM 3aBepUIEHUM
TOCJIiIPKEHHSM, SIK€ IIPUCBSIYE€HO PO3B’SI3aHHIO aKTyaJIbHOTO 7151 TEXHOJIOTi MalIMHOOY IyBaHHS
HayKOBOIIPAaKTUYHOTO 3aBAaHHs OOI'PYHTYBAHHS YMOB IiJIBUIIEHHS SIKOCTi 0OPOOKYM BHYTPILIHIX [I0BEPXOHb Tijlb3
IBUTYHIB BHYTPIIIHbOTO CTOPSIHHY, TiIpO- Ta MTHEBMOLMJIIHIIPaX HAa OCHOBI PO3POOJIEHHS Ta IPAKTUYHOTO
3aCTOCYBaHHS €(PEKTUBHOIO TEXHOJIOTIYHOTO MPOLECY BHYTPIIHBOTO MO3[,0BKHBOTO ITi(PyBaHHS i3

IepIeHINKYJISIPHUM PO3TalllyBaHHIM Biceil mridyBasbHOro Kpyra Ta 06po6J1t0BajlbHOr0 OTBOPY LUJIHIpa.



HaykoBa HOBU3HA OTpUMaHUX PE3YJIbTATIB N10JIAra€e B TOMY, L0 Ha MiJICTaBi TEOPETUYHUX Ta €KCIIEPUMEHTAIBHUX
IOCITiIKeHb 300yBayeM BIieplie: — MigTBEPIKeHa MOKIIMBICTD ITOKpalleHHs eKCIUTyaTaliliHuX XapaKTeprUCTHUK
I'Jb3 JBUTYHIB BHYTPILIHbOTO 3rOPSIHHS, THEBMO- Ta TiIpOLUIIiHAPIB IPU MiJBUIIEHHI SKOCTIi iX po604yux
[IOBEPXOHb, 06PO6JIEHNX BHYTPIIIHAM MO3[I0BXHUM LIUTi(yBaHHIM i3 NE€PIEHIVKYISIPHUM PO3TalllyBaHHSM Bicei
1UTipyBasbHOTO Kpyra Ta 3arOTOBKY; — pO3pO6JIeHa MaTeMaTU4YHA MOJIeJIb LOPCTKOCTI 1Ti(PyBalbHOI OBEPXHI 3
BpaxXyBaHHSM CIIiBIIaZJaHHs HAIIPSIMKY PUCOK-TIOJPSIIVH, YTBOPEHUX JisIMU 3€PEH KPYTy, Ta HAIIPSIMKY PYXy ITOPIIHS
B IIPOLieCi eKkcIyaTalii; — 06IpyHTOBaHa €(PEKTUBHICTb 3aCTOCYBAaHHS IPY)KHOI CXxeMU LTi(PYyBAaHHS i3 B3AEMHO
NEPIEeHIVKY/SIPHMM PO3TalllyBaHHIM Bicel Kpyra Ta 06p0o0JII0BaHOTO OTBOPY, SIKA LO3BOJISIE YIIPABJISITU CUIIOBOIO
Ta TEIJIOBOIO HAIIPY>XKEHOCTSIMU B YMOBAaX iHTEHCUBHOT'O 3HOCY iHCTPYMEHTY Ta JiKBimyBaTu neeKTy, 1o
YTBOPUJIVCS IIPU MOIEPEIHIX Ollepalisix; — 3HANIILIN NI0AAJIbIINAY PO3BUTOK 3aKOHOMIPHOCTI, SIKi MiATBEPIKYIOTS,
110 IpY OAHOLIAPOBOMY PO3MillleHHi a0pa3VBHUX 3€PEH Ha POOOYill TOBEPxXHi KPyra BiJHOIEHHS [1apaMETPiB
IIOPCTKOCTI IIOBEPXHI MOXKE 3MIHIOBATUCA Iy’K€ B 3HAYHMX MEXKaX, a IlapaMeTp WOPCTKOCTI ITIOBEPXHI MOXKe
pmocsiraty 3HadeHHs 0,05 MKM, 110 BifNOBiflae napameTpam, OTPUMaHUM Iicjisl abpa3uBHOTO OJIipyBaHHS, Ta BKa3ye
Ha e(PEKTUBHICTb 3aCTOCYBaHHS M'SIKMX KPYTiB i3 HaKJIeeHUM MapoM abpasuBHOTO IIOPOLIKY, 110 AO3BOJISIE 3HAYHO
301IbIIMTH IJIOLLY KOHTAKTy KPyra Ta 3aroToBKU. [IpakTM4He 3Ha4€HHSI OTPUMAaHUX PE3YJIbTATIB I10JIAra€ B TOMY, 110
Ha OCHOBI ITPOBENIEHNX TEOPETUIHUX i EKCIIEPUMEHTATBHUX JOCIiIKEHb PO3P006JIeHO e(PEeKTUBHI TEXHOJIOTiYHi
npouecy QiHilHOI 0OpOOKU BHYTPIlIHIX IOBEPXOHB TiJlb3 IBUTYHIB BHYTPIlLIHBOI'O CTOPSIHHS, THEBMO- Ta
rigpouMiHAPiB i3 3aCTOCYBaHHSM Cy4aCHOTO IIPOTPECUBHOIO METOY BHYTPILIHBOIO NO3[JOBXXHBOIO ILTi(yBaHHS 3
NepHeHAVKYISIPHUM PO3TallyBaHHIM Bicell mTiyBaIbHOro Kpyra Ta 06po6110BaHOro 0TBOpY. Po3po6yieHo
iHXeHepHi MeTOIMKY PO3PaxXyHKY palioHaJIbHUX CTPYKTYP i IapamMeTpiB TeXHOJIOTIYHUX NpoLeciB ¢iHimHoi
MEXaHiYHOi 0OpPOOKM BHYTPIlIHIX TIOBEPXOHB Tijlb3 ABUTYHIB BHYTPILIHBOTO CTOPSIHHS, Mijpo- Ta NHEBMOLUJIIHAPIB,
sIKi 3a0€3Me4yIOTh CYTTEBE MiJIBULIEHHS SIKOCTi, TOYHOCTI, TPOJAYKTUBHOCTI Ta 3HWKEHHS TPYIOMICTKOCTi OOpOOKMU.
Po3pob:eHi TexHos0ryHi ponecu ¢iHimHOi MexaHiyHOI 06pOOKY BHYTPIIIHIX [IOBEPXOHbD IiJIb3 JBUTYHIB
BHYTPIIIHbOTO CTOPSIHHS, TiIpO- Ta THEBMOLUJIIHAPIB BIIPOBAI)KEHO B OCHOBHE BUPOOHULTBO TOB «IMmnepis
METaliB» i3 NO3UTUBHUM €KOHOMIYHUM e(peKTOM. Pe3ysIbTaTy TEOPETUYHUX i €KCIIEPMMEHTAJIBHUX OCTiIKEHb
pO6OTH BUKOPUCTOBYIOTbCS B HaBUaJIbHOMY IIPOLIECi B KYPCOBOMY i1 IMIIJIOMHOMY ITPOEKTYBaHHI Ha Kadenpi
«TexHosoris mamuHoO6ynyBaHHs» JIBH3 «IIpra3oBcekuil JepkaBHUN TeXHIYHUE yHiBepcuTeT» Ta Ha Kadenpi
«TexHosoriss MalIMHOOYyBaHHs Ta MeTasiopisasnbHi BepctaTu» HTY «XapKiBCbKUii OMITEXHIYHUNA iHCTUTYT».
TexHiYHy HOBU3HY PO3POOOK 3aXMUIIEHO 1 IaTEHTOM Ha KOPUCHY MOZEb. TeOpeTrnyHi Ta NPaKTUYHI pe3yJbTaTH, SKi
OTPUMaHi I1i7, Yyac BUKOHAHHS IOCJIiIKEeHHS], BIIPOBaAKeHO: y BupooHunTBo [I1 «Xapkiscbkuii BT3»; y BUpOOHULITBO
TOB «JIpBiBCBKUI OPOHETAHKOBUI 3aBOl»; Y OCBITHOMY IIpolieci Ha Kadeapi aBTOMOGiJIiB Ta aBTOMOOIJIBHOTO
rocriogapcTsa ¢akyabTeTy 60MOBOr0 3a3aCTOCYBaHH4 BilichbK HaljioHanbHOI akageMii CyXOyTHUX BiICBK iM.
retemaHa [lerpa Caraiiaunoro. Kiouosi cs10Ba: 06po6Ka BHYTPIllIHIX TOBEPXOHb Tijlb3 ABUTYHIB BHYTPIIHLOTO
3TOPSIHHS; BHYTPILIHE N103/40BKHE WIidyBaHHS; Iipo- Ta MHEBMOLUJIIHAPY, TIepIIeHIUKYJISIPHA BiCh

m1ipOBaIILHOTO KPYyTa.

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 pm, 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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