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1. OcHOBU 3a6e3IeyeHHs SIKOCTi Ta 3HUKEHHSI TPYJOMICTKOCTI MeXxaHi4HOi 06p0o6KM CKIagHONPOodinbHOI

(HOpMyI0UOi OCHACTKHU [1J151 Xap4OBOi IPOMUCIIOBOCTI.

2. Basics of quality assurance and reduction of labor intensity of machining of complex-shaped forming equipment
for the food industry.

Pedepar:

1. O6'eKT HOCHIIKEHHS: TEXHOJIOTIYH] ITpollecy MexaHiuHOI 06pobOKU CckIanHONIPoQinbHOI POPMYIOUOi OCHACTKU [1JIs1
Xap4yoBOi IPOMUCIIOBOCTI. MeTa AOCiIyKEeHHS: TEOPETUYHE BU3HAUYEHHSI Il OOI'PYHTYBaHHS YMOB CYTTEBOTO
NiABUILEHHS SIKOCTi, TOYHOCTI, IPOAYKTUBHOCTI 1 3HWKEHHS TPYLOMICTKOCTI ME€XaHIYHOI 0OPOOKU MIJIIXOM
3HIDKEHHS ii TeIyI0BOi 1 CHUJI0BOi HAIIPY>KEHOCTE! Ta Ha 11ill OCHOBi PO3PO6IEHHS €PEKTUBHMX TEXHOJIOTIYHUX
IpolieciB 06po6ku cKaagHONpodinbHOI GOPMYIOY0i OCHACTKY /1J151 XapyOBOi IPOMUCIIOBOCTI i3 3aCTOCYBaHHIM
Cy4aCHHUX BUCOKOOOEPTOBUX METAIOPi3asbHUX BepcTarib i3 UITY tuny "06po6HUi EeHTp" Ta IPOrPeCUBHUX
pi3azibHYUX JIE30BUX TBEPLOCIIJIABHUX i KEPAMIYHUX IHCTPYMEHTIB 31 3HOCOCTIMKMMY IIOKPUTTAMU. MeTonun

IOCJIiIKEeHHS Ta anapaTypa: TEOpPeTHYHi JOCIiIPKEHHS IIPOBOJUIINCS i3 BUKOPHUCTAHHSIM METOZIB, 1110 6a3yI0ThCS Ha



($yHIaMEeHTaJIbHUX [10JIOKEHHSIX TEXHOJIOTI MalIMHOOYAyBaHHS, Teopii pisaHHsS MaTepiaiB, OIIOPy MaTepiasis,
Ter10(i3uKy, MaTEMaTUIHOTO aHaJIi3y Ta MaTeMaTUYHOTO MOJeslloBaHHs. [Ipy IpoBeieHHI eKCllepUMeHTabHUX
IOCIIiIKEHb BUKOPUCTOBYBAJIY arlapaT MaTeMaTUYHOI CTATUCTUKHY, 3aCTOCOBYBAJIU IIEPEHOCHUI NTpUJIAL, 115
BuMipioBaHH4 mopcTkocTi nosepxHi Hommel TESTER W5, HyTpomipu, 1u@poBi mTaHreHUUPKYJI i3 [iHOI0 [ieHHs
0,01 mm, noptaruBHuii Tectep TBeppocti NOVOTEST. TeopeTuyHi Ta IpaKTU4Hi pe3yIbTaTh: PO3PO0JIEHO
y3arajibHeHi MaTeMaTU4HI MOJIeJIi BU3BHAYEHHS [TapaMeTpiB TEIJIOBOTO MPOLECY Ta CUIIOBOI HAIIPYKEHOCTI [pU
MeXaHiuHil 06po61i Ta OGIPYHTOBAHO YMOBHU iX 3HWDKEHHS IIJISIXOM 3aCTOCYBAaHHS TEXHOJIOTIH BUCOKOUIBUAKICHOTO
pi3aHHS — TOYiHHS, PO3TOYYBaHHS Ta PPE3yBaHHS HA CY4aCHUX BUCOKOOOEPTOBUX METAJIOPi3ajIbHMX BEPCTATAX i3
YITY Tumny "o6po6HUii LEeHTp" pi3aJbHUMU TBEPHOCIVIABHUMH i KepaMiUHUMU iIHCTPYMEHTaMU 3i 3HOCOCTIHKUMU
MOKPUTTIMU. Ha 11il1 OCHOBi CTBOPEHO METO0JIOTiI0 pO3pO6JIeHHS Ta BIIPOBAIIKEHHS e(PeKTUBHUX TEXHOJIOTTYHUX
IIPOLIECIB J1IE30BOi 06POOKU CKIaIHONPOQinbHOI (POPMYIOUOI OCHACTKHU [JIs1 Xap4OBOi IPOMUCIIOBOCTI, 110
103801110 10 10 pasiB 3HU3UTHU TPYLOMICTKICTb 06pOOKM Ta 10 200 pasziB po3MMUPUTH HOMEHKIIATYPY ii
BUT'OTOBJIEHHS i3 3a6€3T1e4eHHsIM BUCOKOI SIKOCTi Ta KOHKyPEHTOCIIPOMOKHOCTi B YMOBax Api6bHOCepiiiHOro Ta
IITYYHOrO BUPOOHMLITBA. HayKoBa HOBM3HA: TPOBEIEHO y3araJbHEHHSI TEOPETUYHUX PillleHb 1070 BU3HAYEHHS
[IapaMeTpiB TEIJIOBOTO NPOLeCy IIPU MEXaHiuHill 06po0Li 32 YMOB IOCSTHEHHS [TIMOUHOIO IPOHUKHEHHS TEIJIa B
[IOBEPXHEBUI 11ap 00pOOJII0BAHOI fieTasli KiHIIeBOTO 3HAUeHHS Ta 3 YPaxXyBaHHSIM aHAIiTUYHO BCTAHOBJIEHOTO
PO3II0fiNy TeIa, ke BUHUKAeE [IPY Pi3aHHi Ta HAIXOJUTh B IOBEPXHEBUN 1Iap OOPOOJIIOBAHOI IeTalli, CTPYXKKY I
0XO0JIOIKYBaJIbHY PiJMHY, 110 4O3BOJIsIE HAYKOBO OOI'PYHTOBAHO MiJXOAUTU IO BCTAaHOBJIEHHS Ta BUOOPY
palioHaJbHUX CTPYKTYP i IapaMeTpiB TEXHOJIOTIYHUX IIPOLIECiB MeXaHi9HOi 0OpOOKH CKIagHONPOdinbHOI
($HopMyI0UOi OCHACTKU [1J151 Xap4OBOi IPOMUCIIOBOCTI. 3aIIpPOIIOHOBAHO HOBUMH YHiBEpCaIbHUI TEXHOJIOTTYHUN
napaMeTp MexaHiuyHOi 06pOoOKM — MaKCUMaJIbHY TEMIIEPATYPY Pi3aHHS, SKa JOCITA€ThCS 32 YMOBU [1IEPEXOAY B
CTPY’KKHU BCbOTO TEILIA, L0 BUIISIEThCS [IPU Pi3aHHi, Ta 3TiAHO IKOi OCHOBHOIO YMOBOIO 3HIKEHHS TeMIIEPaTypu
pi3aHHS € 3HWKEHHS €HEePrOEMHOCTI MEXaHIYHOi 06POOKY LIJISIXOM 3aCTOCYBaHHS Cy4aCHUX TE€XHOJIOTIH J1€30BOi
06po6KHy. Po3p0o6JieHO YTOUHIOIOYI MaTeMaTU4Hi MO/ieJli BU3HAUEeHHSI [IapaMeTpiB CUJI0BOI HAIPY>KEHOCTI IIPU
J1e30Bill 00pOOLi Ta NPYKHUX NIEPEMIlEHb, 5IKi BUHUKAIOTh B TEXHOJIOTIUHIN CUCTEMI, Ta OOIPYHTOBAHO
TEXHOJIOTYHI MOXKJIMBOCTI MiABUILIEHHS SIKOCTi, TOYHOCTI, IPOJIYKTUBHOCTI Ta 3HKEHHS TPYLOMICTKOCTI
MexaHiYHOiI 06poOKU CcKIaAHOIIPOiNbHOI POPMYIOUOi OCHACTKY /171 Xap4OBOi IPOMUCIIOBOCTI LIJISIXOM
3aCTOCYBaHHS TE€XHOJIOTIN BUCOKOIIBUIKICHOTO pidaHHs. CTyIiHb YIIPOBAa/I>)KE€HHSI: PO3PO06JIE€HI TEXHOJIOTIYHi
MIpOoLeCU MeXaHiYHOi 06po6KY ckIaaHONIPOQiNbHOI GOPMYI0Y0i OCHACTKYU IJ151 XapYOBOI IPOMUCIIOBOCTI
BIIPOBA/’)KEHO B OCHOBHE BUPOOHUITBO TOB "IMnepis meTaniB", a TaKOXK y HaBYaJbHUM npouec kadenpu
"TexHosoriss MaIMHOOYJyBaHHs Ta MeTanopizanbHi Bepcratu” HTY " XTI " Ta EKOHOMIKO-TEXHOJIOTiYHOTO
inctutyTy imeHi Po6epra EnpBopTi (M. Kponusauupkuii). Cpepa BUKOPUCTAHHS: NiANIPUEMCTBA XapuOBOi

IIPOMUCJIOBOCTI.

2. The object of research: the technological processes of machining of complex molding equipment for the food
industry. The aim of the study: the theoretical definition and justification of the conditions for a significant
increase in quality, accuracy, productivity and reduce the complexity of machining by reducing its thermal and
power stresses. On this basis, the development of effective technological processes for machining complex
molding equipment for the food industry using modern high-speed CNC machine tools such as "machining center"
and advanced cutting blade carbide and ceramic tools with wear-resistant coatings. Research methods and
equipment: theoretical research was conducted using methods based on the fundamental principles of mechanical
engineering technology, the theory of material cutting, material resistance, thermo physics, mathematical analysis
and mathematical modeling. During the experimental researches a mathematical statistics apparatus, a portable
device for measuring surface roughness Hommel TESTER W5, gauges (calipers), digital calipers with the price of
0.01 mm, portable hardness tester NOVOTEST were used. Theoretical and practical results: the generalized
mathematical models have been developed for determining the parameters of thermal process and power stress
during machining, the conditions for their reduction are substantiated by using high-speed cutting technologies -
turning, boring and milling on modern high-speed metal-cutting machines with CNC machine tools such as
"machining center" and advanced cutting blade carbide and ceramic tools with wear-resistant coatings. On this



basis, a methodology for developing and implementing effective technological processes of blade processing of
complex molding equipment for the food industry, which allowed to reduce the complexity of processing up to 10
times and to expand the range of its manufacture with high quality and competitiveness in terms of small and
artificial production up to 200 times. Scientific novelty: the generalization of theoretical decisions for determining
the parameters of thermal process during machining is carried out, under conditions of achievement of the final
value of the depth of heat penetration into the surface layer of the work piece and taking into account the
analytically established distribution of heat which arises during cutting and arrives into surface layer of the work
piece, chips and coolant supply, which allows a scientifically sound approach to the establishment and selection of
rational structures and parameters of technological processes of machining of complex molding equipment for the
food industry. A new universal technological parameter of machining is proposed - the maximum cutting
temperature, which is achieved by the transition to chips of all heat released during cutting, and according to
which the main condition for reducing the cutting temperature is to reduce energy consumption of machining
using modern blade technologies. The mathematical models for determining the parameters of force tension
during blade processing and elastic displacements that occur in the technological system are developed. The
technological possibilities of improving the quality, accuracy, productivity and complexity of machining of complex
molding equipment for the food industry by using high-speed cutting technologies are substantiated. The degree
of introduction: the technological processes of machining of complex molding equipment for the food industry are
developed, and introduced into the main production of Empire of Metals Ltd., as well as in the educational process
of the department " Mechanical Engineering Technology and Metal-Cutting Machines" NTU "Kharkiv Polytechnic
Institute" and Economic and Technological Institute named after Robert Elworthy (Kropyvnytskyi city). The field of
use: food industry enterprises.
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