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4. I>)kepesia Ta HanpssMu piHaHCYBaHHA

IligcraBa a1 NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHSI) 3 LIEHTPAJIbHUM OPTaHOM BUKOHABUOi B[y, aKaZleMielo HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)



KITKBK: 2021040

Hampsam ¢inancyBaHHS: 2.2 - IPUKJIATHI ZOCIiAKEHHS i pO3po6KU

J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IepPXKOIOIKETY

daxTuunmii 06car GinaHcyBaHHS 3a 3BiTHHE eTam: 423.720 THUC. IpH.
5. HaykoBo-TexHi4Ha podoTa

HasBa po6oTH (YKp)

Po3pobka MeTony NpU3HAYEHHS PEKUMIB BHUCOKOWBUIKICHOI amantuBHOi UIIK 06poOkM TOHKOCTiHHUX pdeTaneir JIA Ta ii

KOHBEPCIilHE 3aCTOCYBaHHS

Ha3sBa po6oTHu (aHrJ1)

Development of a method for assigning modes of high-speed adaptive CNC processing of thin-walled aircraft parts and its
conversion application

Pedepar (yxp)

MeTol0 [OCTiPKEeHHs € po3pobKa METOAY MPU3HAYEHHs PEXUMIB BUCOKOIIBUAKICHOTrO aganTtuHoro YIIK o6pob6sieHHs AeTanei
JiTajibHUX anapariB 3 JerkofeOpMOBHMMHU €JIEMEHTAaMM Ha OCHOBI METOZAy BipTyaJbHOTO 06a3yBaHHSI 3 ypaxyBaHHSIM
nedopMyBaHHS Ta Bibpauiil mif [i€io cui pi3aHHS Ta MOTo afamnTalisi A 3aCTOCYBaHHS IPY BUPOOHUITBI IPENU3iNHNX AeTanen
MEIMYHOI TEeXHIKM, 30KpeMa amnapariB WITY4YHOI BEHTWJIALil JiereHb. BCTaHOBJIEHO, IO MiJMiHA peaNbHUX MPYKHUX YMOB
OOIMpaHHS ifieani3oBaHMMU MOKE NPUBECTU IO 3HAYHMX IOXMOOK Y BU3HAYEHHI IepeMilleHb Ta YaCTOT BIACHUX KOJIMBAHb.
3amnpornoHOBaHO METOJ, BU3HAYEHHS HEOOXiMHOI OUCKPETHOCTI IMOJIOKEHHS Ta PO3MiNbHOI 3HATHOCTI nUdepeHLiaTbHUX
XapaKTEePUCTHK IIpY 3a[laHHi Ta BUMIPIOBaHHI NapaMeTpiB pyxy 3a Tpaekropieio oopobieHHs B cucremi UITK. BusHaueHo Habip
napameTpiB, HeoOxigHuX Iy cneuudikanii pyxy Ha [OiISHOI migxony iHCTPyMEHTY [0 po3mipy OOpOGJIEeHHS, BPaXxOBYIOUH
06MeKeHHS! KiJIbKOCTi JJaHUX, IO NEPEeAaloThCsl HA MOMyJIb KOHTposiepa B cucteMi UITK. PO3riIstHYyTO MOK/IMBICT KOMOIHYBaHHS
CXEM KepYyBaHHS CKJIAQQHUMHU TEXHOJIOTIYHMMM CUCTEMaMU Ta PeecTpalil HeOOXimHOI KiNbKOCTI mapaMeTpiB A OOCHiIXeHHS
MpoleciB KepyBaHHs. 3alPOIIOHOBAHO 3aCTOCYBAaHHS NPOrPaMHO-aMapaTHOTO KOMILIEKCy Ha 6asi UIIK gms BupimeHHs 3apadi
JIOCTIiIKEHHS TIPOLIeCY KepyBaHHS CIIONYYEeHMMHU OCSIMU. 3allpONIOHOBAHO CIOCi6 OpraHisaliii B3aeMofii KepyBaHHS CIIONy4Y€HUMU
OCSIMM B DO3IVISHYTOMY KOMILIEKCi, O 3abe3nedye MOXJIMBICTb peanizalii pi3HOMaHITHMX CX€M 3B’S13aHOTO KEpyBaHHS Ta iX
KoMbiHawiil. [TpoBefieHO [OCiIPKeHHS 3HIKEHHST MIilJHOCTiI TOHKOCTiHHOI AeTani 3 [TKM, ociabieHoi po3mapyBaHHSIM, 3aI€KHO
Bi, OKpeMUxX TapaMeTpiB AedeKTy, BIaCHUX XapaKTEPUCTHUK KOHCTPYKUii Ta 30BHIIIHIX HAaBaHTaX€Hb (MEXaHiYHOI OGPOOKM).

Po3po6seHo0 Ta BUTOTOBJIEHO NOCIiZHO-IIPOMUCIOBU CTEHZ, 17151 BUIIpobyBaHb anaparis [IIBJI CPAP UCL Ventura.
Pedepar (aHrI)

The aim of the investigation is to develop a method for assigning modes of high-speed adaptive CNC machining of aircraft parts
with easily deformable elements based on the method of virtual localization taking into account deformation and vibration
under the action of cutting forces and its adaptation for use in the manufacturing of precision medical equipment. It was
established that the replacement of real elastic support conditions with idealized ones can lead to significant errors in the
determination of displacements and natural oscillation frequencies. A method of determining the necessary discreteness of the
position and the resolution of the differential characteristics when setting and measuring the parameters of movement along
the processing trajectory in the CNC system is proposed. The set of parameters necessary for the specification of the movement
in the area of the approach of the tool to the size of processing, taking into account the limitation of the amount of data
transmitted to the controller module in the CNC system, is defined. The possibility of combining the control schemes of
complex technological systems and registering the necessary number of parameters for the study of control processes is
considered. It is proposed to use a software-hardware complex on the PC basis to solve the problem of researching the process
of controlling the coupled axes. A method of organizing the interaction of control of coupled axes in the considered complex is
proposed, which provides the possibility of implementing various schemes of coupled control and their combinations. A study of
the reduction in strength of a thin-walled composite part, weakened by delamination, depending on individual parameters of the



defect, its own characteristics of the structure and external loads (mechanical processing) was carried out. A research and
industrial stand for testing CPAP ventilators UCL Ventura was developed and manufactured.
Inpexc YIK: 656.7:658.012.011.56; 656.7:004, 656.7:658.012.011.56; 656.7:004

Kozu tremaruynux pyopux HTI: 73.37.81
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): Po3apo6ka MeToy pU3HAYeHHS PEKMUMIB BUCOKOUMBUAKICHOTO O6pO6JIeHHS JeTasell.

ExcriepuMmeHTabHa IIepeBipKka po3po6IeHNX METOZIB Ta 061afHaHHS

Ha3sBa npoaykuii (aurJ): Development of a method for assigning modes of parts high-speed processing. Experimental
verification of the developed methods and equipment.

OuikyBaHi pe3yJybTaTi: MeTonu, Teopii, [IporpamHi npopykru
T'anyss 3acTocyBaHHs: ABiallilflHO-KOCMi4HA Ta PakeToOy [iBHA ranysb, IpelusiliHe MallMHOOY IyBaHHs

Onuc npozykuii (ykp): MeTos BuU3Ha4€HHSI HEOOXiAHOI JUCKPETHOCTI ITOJIOKEHHSI Ta PO3[iNbHOI 3MaTHOCTI fudepeHLiaTbHIX
XapaKTePUCTUK IIPY 331aHHI Ta BUMipIOBaHHI IapaMeTpiB PyxXy 3a TpaeKTopieto o6pobseHHs B cuctemi YIIK. MarematuyHi
MOJieJli pyXy Ha eTalli po3raHsiHHS [I03/I0BXXHbOI OCi, CUHXPOHi30BaHOi 3i mNuHeneM. [IporpaMHo-anapaTHUi KOMIIJIEKC Ha 6a3i
YIIK ns1s1 BUpileHHs 3a/1a4i AOCIiIKEeHHS IPOLIeCy KepPyBaHHS CrioylydeHUME ocsiMu. Crioci6 opraHisallii B3aemogii kepyBaHHs
CITOJIyYEHMMU OCSIMY, 110 3a6e3Ieuye MOKJIMBICTh peastizaliii pi3HOMaHITHUX CXeM 3B’13aHOT0 KepyBaHHS Ta iX KOMOiHaIL .
MeTouKa oLiHKY AudepeHLiaTbHUX XapaKTEPUCTUK PYXY B KOHTYPi 3BOPOTHOTO 3B'SI3KY 32 I0IIOMOT0I0 iHKPEMEHTHOTO

eHkozepa. JJocaigHO-TIPOMUCIIOBUH CTEHT, 17151 Buripo6yBaHs anaparis [1IBJI CPAP UCL Ventura.

ComianbHO-eKOHOMIYHa cupsimoBaHicTs HTII: CTBOpeHHs IPMHLIMIIOBO HOBOI MPOAYKLil (MaTepiasiB, TeXHOJIOTIH TOLIO) 115
3abe3nevyeHHs! eKCIIOPTHOTO MOTEeHIliaNy Ta 3aMillleHHIO iMITOPTY, 3MEHIIEeHHS 3HOCY o6safgHaHHs, IlinBuineHHs aproMaTusarii

BUPOOGHUYUX TIPOLIECiB

Crapis 3aBepmenocti HTII: 3it o HIJKP

Buposagskenns HTII: BnposagkeHo

Crpoxku BrnpoBagykeHHs: 01.202212.2022

BupoGHHUK npoayKuii: XapKiBCbKUM Hal[ilOHAZIbHUM YHIBEPCUTET MichbKoro rocrnogapcrsa imeni O. M. bekeTtoBa
Cno>kuBavi mpoAyKuii: ABialiliHO-KOCMiUHa Ta pakeToOy jiBHA rajy3sb, MpenusiiiHe MalMHOOY[yBaHHS
IlepcniekTHBHI pUHKHU: YKpaiHa

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 OTOBOpamMU

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP
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