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Pedepar:

1. Incepranio BUKOHaHO Ha Kadenpi «TexHosoriss MalmHOOyIyBaHHs i MeTanopi3asbHi BepcTatu» HarionasabHOTro
TEXHIYHOT'O YHIBEPCUTETY «XapKiBCbKUI MOJIITEXHIYHUI iIHCTUTYT» MiHicTepcTBa OCBIiTH i HayKu YKpaiHu. Y po6oTi
MIPENICTaBJIE€H] Pe3yJIbTaTh aHAJITUYHUX | €KCIIEPUMEHTAJILHUX NOCIIIIKEHb i pEKOMEHIallii 100 MiABUILEHHS
TOYHOCTI OOpO0JIIOBaHUX JleTasel i ePeKTUBHOCTI LTiyBaHHS 32 paxyHOK 3MeHIIeHHs Jedopmaliiil, BUKJIMKaHUX
TEIJIOBOIO JIi€l0 TEXHOJOTIYHUX PiguH. O6’€KTOM AOCTII)KEHHS € TEXHOJIOTIYHUI TPoleC MEXaHiYHOi 06pOOKU Ha
KpYIJIoLulipyBaJIbHUX BEPCTATAX i3 3aCTOCYBAHHSIM TE€XHOJIOTTYHUX pifiuH. [IpeiMeTOM IOCTiIKEHHS €

3aKOHOMIPHOCTI, 1110 TIPOSIBIISIIOTHCS IIPU GOPMYBaHHI TEXHOJIOTIYHOTO MpoLecy 0OpoOKY Ha KPyryouulipyBaabHUX



BEPCTATax i3 3aCTOCYBaHHSIM TEXHOJIOTIYHUX piguH. [lucepralisi IpucBsSYeHa pO3BsI3aHHIO aKTyaJsIbHOI 1J1s1
TEXHOJIOTiI MallIMHOOYTyBaHHS HAyKOBO-TIPaKTUYHOI 33a4i — po3po01ii HAYKOBUX i METOIUYHUX 3aC00IB
TEXHOJIOTIYHOr0 3a6e3Ie4eHHs] TOYHOCTI 00pOOKY 1ITipyBaHHSIM 32 PaXyHOK KEDYBaHHS TEIIJIOBUM TEXHOJIOTIUHUAX
piguH. HaykoBa HOBU3HA OTPUMAHMX PE3YJIbTATIB I10JISITa€ B TOMY, 110 HA OCHOBI aHaJi3y TENJIOBUX POLECIB y
uTipyBasbHUAX BEpCTaTax Bleplue cOpMyIbOBaHi CTPYKTypa i IPUHLMIN IPOEKTYBAHHS MiJJCUCTEM 3aCTOCYBaHHS
TEXHOJIOTIYHUX PifAVH, 110 MO3BOJISIIOTh 3MEHIIUTH BIUJIMB TEXHOJIOTIYHUX PiMH Ha TeroBi gedopmallii BepcTariB i
HiABUIMTY TOYHICTh OOPOOKU LTi(PyBaHHSAM Ta 6a3yIOTbCS Ha: — pO3pOoO6Li psiy NPUHLIUIIOBO HOBUX PilllEHb,
CIIPSIMOBAHUX Ha 3a6e3Me4eHHsI TOUHOCTI 06pOOKU HITipyBaHHSIM 32 PAXyHOK K€PYBAHHS TEIJIOBUM PEKUMOM
TEXHOJIOTIYHUX PiAMH Ta BU3HAYEHHI MEXaHi3My BIJIMBY TeII0BOro crany MOP Ha 3MiHy mapameTpiB feTanei i
BY3J1iB BEPCTaTiB; — BCTAHOBJIEHH] B3a€MOBILJINBY POOOYMX PiMH iHIINX CUCTEM BEpPCTaTy Ta iX poJli y BAHUKHEHHI
TEIJIOBYX Ae{opMalliil MINUHAEJbHOrO BY3/1a; — Y IOJAJIbIIOMY PO3BUTKY i yIOCKOHAIIEHHIO MAaTEMAaTUYHOI MOAEI
cucreMu 3actocyBaHHs MOP miiyBasibHOro BEpPCTATa, 110 1a€ MOKJIMBICTb BUBHAYUTH TEMIIEPATYPY Y BCiX
KOHTPOJIbHUX TOUYKaX CUCTEMU IIpH ii 6e3repepBHiil poOoTi i Mpy pobOTi y LUKIIIYHOMY PEXUMIi Bpi3HOTO
mtidpyBaHHS; - y IOOYAOBI BIiEepllle MaTeMaTUYHOI MOJieli i po3pobLi cxeMu MTipyBaHHS 3 OJATKOBUMU
IIPOMIDKHMAMMU NIPAaBKaMu KPYyra, 0 4O3BOJIsIE 3HU3UTHU TEIJIOHACUYEHICTh KPYIJIOULTi(PyBaIbHUX BEPCTATIB 3a
PaxyHOK BU6OpPY paljioHalIbHOI CX€MH i KiIbKOCTi ITPaBOK Kpyra. [IpakTuyHe 3HaueHHSI OTPUMAaHUX Pe3yJbTaTiB
CTaBUTBCS y PO3pOOLLi i BIPOBAKEHHI Y BUPDOOHUILITBO: — METOJMKH i IPOrpaMHUX 3aCO0iB ITPOEKTYBaHHS i
PO3paxyHKy migcucrteM 3actocyBaHHsl MOP mitidpyBasbHUX BEPCTATIB IIpY 3a0€3M€4€eHHi pallioHaIbHOTIO TEMJIOBOTO
peXXUMy i 3HID>KEHHS BIJIMBY TEIJIOBUX NPOLECIB y po604MX pinyHax Ha gedopmaliii Bepcrara; — METOIUKY i
[IPOrpaMHUX 3acO06iB IpU3HAYEHHS Pal[iOHaJIbHUX CXEM i KiJIbKOCTI IpaBoK npu uutidysanHi 3 JI1IT 0151 3HUKEHHS
TEIJIOHACUYEHOCTI IPOLeCy KPYTIJIoro miipyBaHHs; — KOHCTPYKLii npucTporo A nogadi MOP y 30Hy pizaHH4, 10
3abesnedye 3MeHIIeHHs nedopMaliiil neranen uulipyBaJbHOTO BEpCTaTa, 103BoJIsI€ 30epertu GyHKIiOHaNbHI
BiactyBOCTi MOP i 36i1bmuTH TepMiH ii BUKOPHCTaHHS 32 PaXyHOK YCYHEHHSI KOHTAKTY PilMHU i3 pOo3>KapeHuMHU
Biixomamu 1lipyBaHHS; — IPOrpaMy aBTOMATU30BaHOTO PO3PaxXyHKY [1apaMeTpiB TEIJIOBOTO PEXUMY IiiCUCTEMU
3acrocyBaHHS MOP KpyriouutidyBasbHOT0 BEPCTATY, 110 [03BOJII€E BU3HAYUTU TEMIIEPATYPY PilHU HA Pi3HUX
eJIEMEHTaX CUCTEMHU ii 3acTOoCyBaHHA i pesepByapi MOP; — mporpamu aBTOMaTu30BaHOTO PO3PaXyHKy MapaMeTpiB
mtigpyBanHs 3 AT, sika 1,03BOJIsIE BUBHAYUTH 10ro e(peKTUBHY TEXHOJIOTIYHY cxeMy. Pesynbrat po6oTu
BIIPOBA/’KEHI B IPOMUCJIOBOCTI Ta HaBYaJIbHOMY IIPOLieCi. METOIMYHOIO Ta TEOPETUYHOIO 6a3010 AOCIiI)KEHHS €
IIOJIOKEHHS TeXHOJIOTi MallMHOOYIyBaHHsI, TeOPii pi3aHHs Marepiais, Teopii IMOBIPHOCTI i MaTeMaTUYHOI
CTaTUCTUKY, METOAMYHI PO3POOKY Ta HAYKOBI Ipali MPOBiAHMX BUEHUX. Y BCTYIIi OOIPYHTOBAHO aKTyaJbHICTh 33724
IOCJIiI)KeHHS], HaBeJleHO HayKOBY HOBU3HY Ta CPOPMOBAHO ITPAKTUYHE 3HAYEHHS OJEP>KaHUX pPe3yJbTaTiB. B
[IepHIOMY PO37iJli IPOBEAEHO aHaJi3 CTaHy NOCJiIKEHb B 00JIaCTi TENJIOBOTO BILJIMBY POOOUMX PiiyH
1TipyBasbHAX BEPCTATIB HA TOUHICTb 06POOKU AeTaneil. BusHaueHi OCHOBHI HaNpsiMU JOCTiIKeHb B 00J1aCTi
crabinizauii TeryioBoro pexxumy MOP. ¥V npyromy po3pisii po3riisiHyTo TeOpeTUYHi [lepeiyMOBU MOJIe/II0BaHHS
TeMIIEpaTypHUX AedopMalliil B eJIeMEeHTax KpyrJoullipyBaabHOro sepcrara. CTBOPEHO MaTEMATUYHY MOJEJIb
Ter1006MiHy y pesepByapi MOP Ta BCTaHOBJIEHO 3B’130K TEMIIEPATYPH Y pe3epByapi 3 KilbKIiCTIO TEIJIOTH, 0
BUTIISIETBCS Y 30HI pi3aHHS, Ta 06'€MOM OXOJIOKYI04Oi PiiHU. B TpeThOMy pPOo3#isi po3p0o61eHO OCHOBHI
HaIlpSIMKH, [TIOCTaBJIEH] 3a/1a4i €KCIIEPUMEHTAJIbHUX | pO3PaxyHKOBO-aHAIITUYHUX JOCIIIKEHb, IPU3HAYEHE
YCTaTKYBaHHS, 33CO0M BUMIpIOBaHHS i MporpaMHe 3a6e3ed4eHHs 17151 IPOBEIeHHS €KCIIEPUMEHTIB. B po3zini 4 Ha
OCHOBI po3po6ku 3D-mopeJi Ta iMiTaniiiHoi mogesni midyBanbHOI 6a6KK MTiyBaTbHOTO BEPCTATy BUKOHAHE
IOCHimKeHHs ii CTAaTUYHOTO i AMHAMIYHOIO TEIJIOBOrO CTaHy i BCTAaHOBJIEHO MOro BIIUB Ha TEILIOBi fedopmariii
mnuHaens. B posnini 5 po3pobseHo npuctpiii nogadi MOP y 30HY pisaHHS, 110 nlependadae 3010 KOHTaKTy

MOP 3 nmoBepxHAMU €JIEMEHTIB BEPCTATY i JOCIIIKEHO TENJIOBI IIPOLECH Y 30Hi Pi3aHHS IIPY OT0 BUKOPUCTAHHI.

2. The dissertation was completed at the department "Technology of mechanical engineering and metal cutting
machines” of NTU "KhPI". The paper presents the results of research and recommendations for increasing the
accuracy of grinding due to the reduction of deformations caused by the thermal action of technological fluids.
The object of research is the technological process of mechanical processing on circular grinding machines with
the use of technological fluids. The subject of the study is the regularities that appear during the formation of the



technological process of processing on circular grinding machines with the use of technological fluids. The
dissertation is devoted to the solution of an actual scientific and practical problem - the development of means of
technological assurance of the accuracy of grinding processing due to thermal management of process fluids. The
scientific novelty of the results lies in the fact that, based on the analysis of thermal processes in grinding
machines, the principles of designing subsystems for the use of technological fluids were formulated for the first
time, which allows to reduce their influence on the thermal deformations of the machines and the accuracy of
processing, and are based on: - the development of fundamentally new solutions that ensure the accuracy of
grinding by controlling the thermal regime of technological fluids and determining their influence on the change in
the parameters of the machine elements; - establishment of mutual influence of working fluids of other systems of
the machine tool and their role in the occurrence of thermal deformations of the spindle; - in the further
development of the mathematical model of the application system of the MOR of the grinding machine, which
allows to determine the temperature at the control points of the system during its continuous operation and
operation in cyclic mode; - for the first time, in the construction of a mathematical model and the development of
a grinding scheme with additional intermediate adjustments of the wheel, which allows to reduce the heat
saturation of grinding machines due to the choice of a rational scheme of wheel adjustments. The practical
significance of the results is placed in the introduction into production: - methods and software tools for designing
subsystems for the application of MOR grinding machines while ensuring a rational thermal regime and reducing
the influence of thermal processes in working fluids on the deformation of the machine; - methods and software
tools for assigning rational schemes and the number of edits when grinding with DPP to reduce the heat saturation
of the circular grinding process; — the design of the device for supplying MOR to the cutting zone, which ensures
the reduction of deformations of parts of the grinding machine, allows you to preserve the properties of MOR and
increase its useful life due to the elimination of liquid contact with grinding waste; — programs for calculating the
parameters of the thermal regime of the subsystem of the MOR application of the circular grinding machine, which
allows you to determine the temperature of the liquid on various elements of the system of its application and in
the MOR tank; - programs for calculating the parameters of grinding with DPP, which allows you to determine its
effective technological scheme. The results of the work are implemented in industry and the educational process.
The basis of the research is the position of mechanical engineering technology, the theory of cutting materials, the
theory of probability and mathematical statistics, methodological developments and scientific works of leading
scientists. The introduction substantiates the relevance of research tasks, provides scientific novelty, and forms
the practical significance of the results. In chapter 1, an analysis of research in the field of thermal influence of
working fluids of grinding machines on the accuracy of processing is carried out and the main directions of
research are determined. Chapter 2 deals with the modeling of temperature deformations of the grinding machine.
A mathematical model of heat exchange in the MOR tank was created and the relationship between the
temperature in it and the volume of the MOR was determined. In chapter 3, directions are developed, research
tasks are set, equipment, measurement tools and software for conducting research are assigned. In chapter 4,
based on the development of a simulation model of the grinding headstock of the machine, its dynamic thermal
state is investigated and its influence on the deformation of the spindle is determined. In Chapter 5, a device for
supplying MOR to the cutting zone was developed, which prevents contact of MOR with machine elements, and
thermal processes during its use were investigated.
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