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TEIJIOBOIO €0 TEXHOIOTIYHUX PinnH. O6’'€KTOM JOCIIiIKeHHS € TeXHOJIOTIYHUM ITPOoLieC MeXaHiuHOi 06pO6KY Ha
KpyriouulipyBasbHUX BEPCTATaX i3 3aCTOCYBaHHSIM TE€XHOJIOTIYHUX pifuH. [IpenMeToM NOCinKeHHs €
3aKOHOMIPHOCTI, 1110 IIPOSIBJISIIOTHCS IPU GOPMYBaHHI TEXHOJIOTIUHOTO NPOLeCy 0OpOOKM Ha KPyTrylouLlipyBaabHUX
BEpCTaTax i3 3aCTOCYBaHHSIM TEXHOJIOTIYHUX pigyH. [lucepraliist IpucBsYeHa pO3B’sI3aHHIO aKTyaJIbHOI IJ1s1
TEXHOJIOTii MamMHOOYJyBaHHSI HAYKOBO-TIPAKTUYHOI 3a7jaui — po3po61ii HAYKOBUX i METOJMYHUX 3aCO0iB
TEXHOJIOTIYHOr0 3a6e3Ie4eHHs] TOYHOCTI 06poOKY 1ITipyBaHHSIM 32 PaXyHOK KEPYBaHHS TEIJIOBUM TE€XHOJIOTIUHUX
piguH. HayKkoBa HOBU3HA OTPUMAaHMX PE3YJIbTATIB I10JISIra€ B TOMY, 110 HA OCHOBI aHaJi3y TENJIOBUX IPOLECIB y
mTipyBaNbHUX BEPCTATax BIEpPIIE C(POPMYJIbOBaHI CTPYKTYpa i MPMHLUINY IPOEKTYBAHHS MiICUCTEM 3aCTOCYBaHHS
TEXHOJIOTIYHUX PifVH, IO MO3BOJISIIOTh 3MEHIIINTH BILJIMB TEXHOJIOTIYHUX PivH Ha TernoBi medopmailii BepCTaris i
NiABUILMTY TOYHICTh OOPOOKU LTiPyBaHHSM Ta 06a3yIOTbCsl Ha: — pO3poOLi psiy NPUHIIUIIOBO HOBUX PillleHb,
CIIPSIMOBAHMX Ha 3a0€3Me4YeHHs TOYHOCTi 0OpOOKM LTi(PYBAaHHSIM 33 PAXYHOK K€PYBaHHS TEIJIOBUM PEKAMOM
TEXHOJIOTIYHMX PiAUH Ta BUSHAYEHHI MEXaHi3MY BILIMBY TEII0BOro crany MOP Ha 3MiHy rapameTpiB geTtasnen i
BY3J1iB BEpCTaTiB; — BCTAHOBJIEHH] B3a€MOBILJIMBY POOOYUX PiMH iHIINX CUCTEM BepCTaTy Ta iX poJli y BAHUKHEHHI
TEIJIOBYX AedopMalliil MINUHEJbHOIO BY3J1a; — Y IIOJaJbIIOMY PO3BUTKY i yIOCKOHAJIIEHHIO MaTEMAaTUYHOI MOAEi
cucremu 3actocyBanHsl MOP mti¢pyBasbHOrO BepCTara, o Aa€ MOKJIMBICTb BUBHAYUTHU TEMIIEPATYPY Y BCIiX
KOHTPOJIbHUX TOYKaX CUCTEMU IIpH ii 6e3repepBHill poboTi i mpy pobOTi Y UUKIIIYHOMY PEXUMIi Bpi3HOTO
mtidpyBaHHS; — y IOOY/A0BI BIEpllle MaTeMaTUYHOI MoJieli i po3pobLi cxeMu 1TipyBaHHS 3 OJATKOBUMU
IIPOMIKHMAMM NPaBKaMu KpYyra, 10 403BOJIsIE 3HU3UTHU TEIJIOHACUYEHICTb KPYIJIOULIi(PyBaIbHUX BEPCTATIB 32
pPaxyHOK BUOOPY palliOHaIIbHOI CX€MH i KiZIbKOCTi IpaBOK Kpyra. [IpakTUyHe 3Ha4€HHSI OTPUMAHUX PE3yJIbTaTiB
CTaBUTBCS y PO3pOOLLi i BIPOBAIKEHHI Y BUPDOOHUIITBO: — METOJMKHY i IPOrpaMHUX 3aC0O0iB ITPOEKTYBaHHS i
PO3paxyHKy HigcucrteM 3actocyBaHHsl MOP mitidpyBanbHUX BEPCTATIB [IpY 3a0€3M1€4eHHi pallioHaIbHOTIO TEMIOBOTO
PEXUMY i 3HMKEHHS BIIMBY TEIJIOBUX IIPOLIECIB y pobounx piguHax Ha gedopmallii BepCcTara; — METOILUKY i
[IPOrpaMHUX 3aCO6iB IpU3HAYEHHS PaL[iOHaJILHUX CXEM i KiJIbKOCTI IpaBoK pu uutigysanHi 3 AI1IT 015 3HUKEHHS
TEIJIOHACUYEHOCTI IPoLeCy KPYIJoro miiyBaHHs; — KOHCTPYKLii npucTpoto A nogadi MOP y 30Hy pizaHHs, 10
3abe3nevye 3MeHIIEHHS NedopMaliiil JeTanel MlipyBaabHOIO BEPCTATa, N03BOJIsI€ 30eperTy (QyHKIiOHAbHI
BracTuBOCTi MOP i 36inbmnTH TepMiH ii BUKOpUCTaHHS 32 PaXyHOK YCYHEHHS KOHTAKTy PilMHU i3 pO3)KapeHUMU
Bigxomamu 1lipyBaHHS; — IPOrpaMy aBTOMAaTU30BaHOTO PO3PaxXyHKY [lapaMeTpiB TEIJIOBOrO PeXXUMY IificucTeMU
3acrocyBaHHSI MOP kpyriouutidyBasbHOT0 BEPCTATY, 110 [103BOJII€ BU3HAYUTU TEMIIEPATYPY PilMHU HA Pi3HUX
eJIeMEHTaxX cucTeMH ii 3acTocyBaHHs i pe3epByapi MOP; - mporpamMu aBTOMaTU30BaHOI'O PO3PAXyHKY IIapaMeTpiB
mtidyBanHs 3 AT, sika 703BOJIsIE BUBHAYMTH HOro e(peKTUBHY TEXHOJIOTIYHY cXeMy. Pesynbpratu po6oTu
BIIPOBA/’KEHi B IPOMUCIIOBOCTI Ta HaBYaJIbHOMY IpoLieci. METOIMYHOIO Ta TEOPETUYHOIO 6a3010 AOCIiIKEHHS €
II0JIOKEHHS TeXHOJIOTi MallMHOOYIyBaHHsI, Teopii pi3aHHs Marepiais, Teopii IMOBIPHOCTI i MaTeMaTU4HOI
CTaTUCTUKU, METOJMYHI PO3POOKYU Ta HAYKOBi ITpalli NPOBiAHUX BYEHUX. Y BCTYIIi OOI'PYHTOBAHO aKTyaJIbHICTb 337124
IOCJIiI)KeHHS, HaBeJleHO HayKOBY HOBU3HY Ta CPOPMOBAHO ITPAKTUYHE 3HAYEHHS OJ€P>KaHUX pe3yJbTaTiB. B
[IepHIOMY PO37iJli IPOBEAEHO aHaJi3 CTaHy JOCJiIKEHb B 00J1aCTi TENJIOBOTO BILJIMBY POOOUMX PiinH
mtipyBasIbHUX BEPCTATiB HA TOYHICTh 0OPOOKY AeTasnell. Bu3HaueHi OCHOBHI HaNpsIMU OCJiTKeHb B 06J1aCTi
crabinizauii Terooro pexxumy MOP. V npyromy po3gisii po3riisiHyToO TeOpeTUYHi lepeiyMOBU MOJIe/II0BaHHS
TeMIlepaTypHuX AedopMalliil B eJleMeHTax KpyrioullipyBaabHoro sepcrara. CTBOpEHO MaTEMaTUYHY MOJIEJIb
TeII000MiHY Y pe3epByapi MOP Ta BCTaHOBJIEHO 3B’S130K TEMIIEPATYPH Y Pe€3€PBYapi 3 KiJIbKIiCTIO TEIJIOTH, 110
BUJIJISIETHCS Y 30Hi Pi3aHHSI, Ta 06'€MOM OXOJIOXKYIOUOi PiiMHU. B TpeThOMy po37ii po3p061eHO OCHOBHI
HaIlpSIMKH, [TOCTaBJIEH] 33/1a4i €KCIIEPUMEHTAJIBHUX | pO3PaXxyHKOBO-aHAIITUYHUX NOCIIIKE€Hb, IPU3HAYEHE
YCTaTKYBaHHS, 32CO0M BUMIipIOBaHHS i TporpaMHe 3a6e3re4eHHs 17151 IPOBEIeHHSI eKCIIEPUMEHTIB. B po3zini 4 na
OCHOBIi po3po6ku 3D-mopesi Ta iMiTaniiiHol Mogei nlipyBaabHOi 6a0KM MITiyBaTbHOrO BEPCTATy BUKOHAHE
IoCimKeHHs ii CTAaTUYHOTO i AMHAMIYHOIO TEIJIOBOrO CTAaHy i BCTAHOBJIEHO MOr0 BIUIMB Ha TEIIOBi fedopmariii
mnuHaens. B posnini 5 po3pobaeHo npuctpiii nogadi MOP y 30HY pisaHHS, 110 nlependayae 30110 KOHTaKTy

MOP 3 noBepxHSMU €JIEMEHTIB BEPCTATY i JOCIIIKEHO TENJIOBI IIPOLECH Y 30Hi Pi3aHHS IIPY 1Or0 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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