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1. TligBuieHHs e(PeKTUBHOCTI (pe3epyBaHHs HA OCHOBI pO3POOKU Ta AOCJIIPKEHHS aBTOMATU30BaHOI CUCTEMU

IiarHOCTUKU pe3

2. Improving the efficiency of milling based on the development and research of an automated diagnostic system
for cutters

Pedepar:

1. Inceprauifina po60Ta IPUCBAYEHA BUPIIIEHHIO aKTyaJbHOI HAYKOBOTEXHIUHOI IPO6IEeMU i BUIIEHHS
eEeKTUBHOCTI IIOTIEPeIHbOTO TOPLEBOro ¢ppe3epyBaHHs 3 BUKOPUCTAHHSIM Maylo3yorx (ppes MIIsIXxoM CTBOPEHHS Ta
TIOCJIiIKEHHST aBTOMAaTU30BaHOi CUCTEeMMU [IiarHOCTHUKH, IO JO3BOJIUJIO MiABUIIUTY HATIMHICTh TOPLEBUX Dpe3,
IIPOAYKTUBHICTb (Ppe3€pYyBaHHS Ta 3MEHIIUTY NIOTPeOY y iHCTpyMeHTaIbHOMY MaTepiasi. [Ipy BUKOHaHHI
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb CTBOPEHO IIPOTOTUII KOMILJIEKCHOI CUCTEMA OL[iHKU SIKOCTI IIPOLIECY TOPLLEBOT'O
dpesepyBaHHS, SKill BKIIOYA€ TPU KaHAJM IT€30€JeKTPUIHUX JATIYMKIB BiOPOIIPUCKOPEHHS Ta JAaTYUK KYTY
obepTaHHS WNUHAEOo (Pppe3epHoro Bepcrarta. Briepiie po3po6ieHo MaTeMaTU4Hy MOJeJlb CUCTEMU PO3ITi3HAHHS
00pasziB, sKa 1a€ 3MOTy IIPOTHO3YBAaTU CTaH Pi3ajbHOrO iHCTPYMEHTY [IpY NIONIEPEIHbOMY TOPLIEBOMY (pe3epyBaHHi
Ha 6a3i eKCIIepUMEHTAIbHUX JJaHUX. B po60Ti po3po6ieH0 po3paxyHKOBO-MaTeMaTUYHy MOZEJb [IPOLeCy

dpesepyBaHHS IJ1s1 BUSHAYEHHS 3B'S13Ky MiX I1apamMeTpaMu Bibpaliiil ipu TopueBoMy ¢ppe3epyBaHHi Ta CTAaHOM



pi3asIbHUX MJIACTVH, OTPMMaHi MaTEMaTUYHi MOJIeJIi 1711 IPOTHO3YBAaHHS HAAiMHOCTI 30ipHOrO iHCTPyMEHTA IIPU
[IOCJIiIOBHOMY PYHHYBaHHI KOXHOTO 3y0y ZJ1s1 TOPLeBOi (ppe3u 3 LOBIIbHOIO KiJIbKICTIO IJ1aCTUH. Pedynbratu
pO6OTH 3HAMIIIM [TPAKTUYHE BUKOPUCTAHHS [TPY CTBOPEHHI TEXHIUYHMX PillleHb Ta METOJMKY BU3HAYEHHS TIEpioay
PerJaMeHTOBAHOI 3aMiHM IHCTPYMEHTY [1J14 3a6€3Me4€HHS 3aIaHOr0 PiBHS Oro HaliltHOCTI. 3aBAsSKA (PAKTUYHOMY
BIIPOBAJPKEHHIO CUCTEMHU JIIaTHOCTUKU TOPLIEBUX Ppe3 npu nonepenHbomy ¢ppesepysanHi Ha [TAT JIpykkiBCbKuit
MamuHOOYAiBHUI 3aBOJ, OTPMMaHO eKOHOMIUHU edekT 38 670 rpH (Ha nepion). 3aBAsKY BIIPOBAI>KEHHIO
IIPOrpaMHO-anapaTHOro KOMILJIEKCY ialrHOCTUKHU Mano3youx ¢ppes «Mpis-MiHi» Ha TOB «IIpomucioBoToprisesibHa
KOMIIaHis [HTpic Tpein» NIaHyeTbCs OTPUMATU PiYHUIM €KOHOMIYHUI e(eKT, o AOpiBHIOE 67 943 rpH. 3aBasKu
BIIPOBAP)KEHHIO ONITUYHOTO JATYMKA 3 MTOJINIIEHNMU METPOJIOTIYHUMU XapaKTePHUCTUKaMIU Ha HAyKOBO-
BUPOOHMYOMY KOJIEKTUBHOMY IiATIPUEMCTBO «IHTpPiC» MJ1IaHy€eThCSI OTPUMATU PiYHUI €KOHOMIYHUIN eeKT, 1110
nopiBH10€l5 000 rpH.

2. The dissertation is devoted to solving the urgent scientific and technical problem of increasing the efficiency of
rough face milling using small-tooth cutters by creating and researching an automated diagnostic system, which
made it possible to increase the reliability of end mills, milling productivity and reduce the need for tool material.
When performing experimental studies, a prototype of an integrated system for assessing the quality of the face
milling process was created, which includes three channels of piezoelectric vibration acceleration sensors and a
sensor for the angle of rotation of the spindle of a milling machine. For the first time, a mathematical model of the
pattern recognition system has been developed, which makes it possible to predict the state of the cutting tool
during rough face milling on the basis of experimental data. In this work, a computational and mathematical model
of the milling process has been developed to determine the relationship between the vibration parameters during
face milling and the state of the cutting inserts. The obtained mathematical models for predicting the reliability of
the assembled tool with sequential destruction of each tooth for an end mill with an arbitrary number of inserts.
The results of the work have found practical use in creating technical solutions and methods for determining the
period of regulated tool replacement to ensure a given level of its reliability. Thanks to the introduction of a
diagnostic system for end mills during rough milling at PJSC Druzhkovsky Machine-Building Plant, an economic
effect of UAH 38,670 was obtained (for the period). The managers of the hardware-software complex for
diagnostics of smalltoothed milling cutters "Mriya-Mini" at the TOV "Industrial-trading company Intris trade"
planned economic effect 67943 UAH. The staff of the optical sensor with advanced metrological characteristics at
the scientific- manufacturing collective enterprise "Intris" is scheduled to have an economic effect of 15000 UAH.
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