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1. TTligBuIeHHs BUXIZHMX XapaKTePUCTUK 0araTOKOOPIMHATHUX BEPCTATiB NapajesibHOI CTPYKTYPH 3i CIleLiaJIbHUM

po60YMM OpPraHoOM

2. Improvement of output characteristics of multiaxis parallel kinematic machines with special effector

Pedepar:

1. O6'exT mocifKeHHs - 6araTOKOOPAVHATHUI BEPCTAT NapasleslbHOi CTPYKTYPH 3i CHeliaIbBHUM poO0ounM
OpraHoM. /lucepTarito NpUCBSIYEHO BUPILIEHHIO aKTyaJIbHOTO HAYKOBO-TEXHIYHOTO 3aBJIaHH4 IiIBUIEHHS BUXITHUX
XapaKTEePUCTUK 6araTOKOOPAVHATHUX BEPCTATIB 1apajlesIbHOI CTPYKTYPH 3i clleljialbHUM pOOOYUM OPraHOM,

IIAPHIPU SIKOTO MAIOTh CIIiJIbHY BiCh, 3aBIISIKM OOI'PYHTYBAHHIO Pal[iOHAIbHOI KOMIIOHOBKM i T€OMETPUYHNX



[apameTpiBBEPCTATA, a TAKOXK LIJIIXOM LiiJIECIIPSIMOBAHOI 3MiHM r€OMETPUYHUX IapaMETPIB 3aJI€JKHO Bif, OpieHTalii
PO Tta Buny 06po6ku.Po3pobiieHo y3arajpHEeHy KOMIIOHYBAJIbHY CXeMY i MaTeMaTu4Hi Mogeri
6araTOKOOpAMHATHOTO BepCTaTa NapasesibHOI CTPYKTYPU 3i CllelliaibHUM POOOUYMM OPTaHOM, SKi XapaKTepu3yloTh
PO3Milll€HHS ONIOPHUX LAPHIPIB y IPOCTOPI, Ta BifIIOBIIHO BLOCKOHAJIEHO MOr0 KiHEMAaTU4YH] 3aJI€XKHOCTI.
BusHayeHO po604Mii MPOCTIp Ta NPUBELEHY 40 30HM 06POOKYU IPOCTOPOBY KOPCTKICTh 3aJI€KHO Bifi OpieHTalii
poboydoro opraHa, KOMIOHOBKY Ta FeOMETPUYHUX ITapaMeTpiB 6araToKOOpIMHATHUX BEPCTaTiB NapajesbHoi
CTPYKTYpPH 3i CllelliaJIbHUM POOOYMM OPraHOM.3alpOIIOHOBAHO Ta OOI'PYHTOBAHO METO/, MiiBUILEHHS IPUBEIEHOL
IIPOCTOPOBOI JKOPCTKOCTI Ta PO3MUPEHHSI POOOUOTo NPOCTOPY 6araTOKOOPAMHATHOTIO BEPCTAaTa apalesbHOi
CTPYKTYpH 3i CIleLliaJIbHUM POOOYMM OPTraHOM LUISIXOM 11iJIeCIIPSIMOBAHOI 3MiHM reOMeTPpUYHUX ITapaMeTpiB
BepcTaTta 3a paXyHOK 3MiHM KOHQirypalii po3TallyBaHHs OKPEMHUX MIAPHIPHUX OIIOP HEPYXOMOi OCHOBU.BUKOHaHO
€KCIIEPMMEHTAJIbHE BUMIPIOBaHHSI >KOPCTKICTh POOOYOro OPraHa IIpy OCbOBOMY Ta pajliaJIbHOMY HaBaHTa)XXEHHI Ta
IIpUBEEHOI IPOCTOPOBOI JKOPCTKOCTI BepCTaTa, LIJIIXOM BUMIPIOBaHHS NE€peMillileHb po60Yoro oprasa i3
rOPU30HTAJIBHOIO TAa BEPTUKAJILHOIO MOTO OPi€HTAlli€l0 IMPYU HaBaHTasKeHHi 1o ocsx X, Y Ta Z, 1j11 90ro po3pobIieHo
Ta BUTOTOBJIEHO [IiI0Unii 3pa30K BEpPCTaTa Ta po3pobJIeHO BifNIOBiAHE ocHaleHHs.Ha 0CHOBI IpoBeeHNX
IocJligKeHb cOPMYJIbOBaHI OCHOBHI OCOGJIMBOCTI IPOEKTYBAHHS 6araTOKOOPAUHATHUX BEPCTATIB apajebHol
CTPYKTYpH 3i CIlelliaJIbHUM POOOYMM OPraHOM. 3alpOIIOHOBAaHO HOBY KOHCTPYKIIiIO BepCcTaTa Ta ix eJIeMeHTiB, sKi
3axullleHi NaTeHTaMu YKpaiHy. 3alipollOHOBAaHO METOIM PO3LIMPEHHS MOXKIIMBOCTE 0OPOOKU Ha iCHYIOUii

KOHCTPYKIii 6araTOKOOpAVMHATHUX BEPCTATIB N1apasiesbHOI CTPYKTYPH 3i clieliaIbHUM pO60YUM OPraHOM.

2. The object of the study is the multiaxis parallel kinematic machines with special effector. The dissertation is
devoted to the solution of the actual scientific and technical problem, namely, to increase the output
characteristics of multiaxis parallel kinematic machine with a special effector whose hinges have a common axis,
by substantiating rational layout and geometric parameters, as well as output characteristics management by
purposeful displacement of base joints depending on the effector orientation and the type of machining.A general
composite scheme and mathematical models of the multiaxis parallel kinematic machines with special effector
have been developed that characterize the location of the supporting joints in space and accordingly its kinematic
dependencies have been improved.Workspace is defined and the spatial stiffness is reduced to the zone of
processing, depending on the orientation of the working body, the layout, and geometric parameters of the
machine.The method of the spacial stiffness increasing is reduced to the zone of processing and expansion of the
workspace of a multiaxis parallel kinematic machine with special effector is substantiated by purposeful change of
the geometric parameters of the machine due to the change of the fixed base individual joints arrangement
configuration.The experimental measurements of the effector stiffness with axial and radial loading and the spacial
stiffness is reduced to the machine processing zone are made by measuring the displacements of the effector with
its horizontal and vertical orientation when loading on the axes X, Y and Z, for which a working model of the
machine tools was developed and manufactured and appropriate equipment.On the basis of the conducted
research, the main features of the design of multiaxis parallel kinematic machine with special effector are
formulated. A new design of the machine tool and its elements, protected by Ukrainian patents, is proposed. The
methods of expanding the processing possibilities on the existing structure of multiaxis parallel kinematic
machines with special effector are proposed.
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