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1. TligBuIIeHHS BUXiOHMX XapaKTEPUCTUK 0araTOKOOPIVMHATHUX BEPCTATiB apajesibHOI CTPYKTYPH 3i CleLliaJIbHUM

pO6OYMM OPraHOM

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

Pedepar:

1. O6'eKT BOCIiIPKEHHS - 6araTOKOOPAVMHATHMM BEpCTaT NapajesibHOi CTPYKTYPH 3i CllelliaJIbHUM Pob0ounM
OpraHom. Jluceprarnio NpUCBI4YEHO BUPIIIEHHIO aKTyaJbHOT0 HAyKOBO-TEXHIYHOT'O 3aBJAaHHS IiBULIEHHS BUXITHUX
XapaKTEPUCTUK 6araTOKOOPJMHATHUX BEPCTATIB MapasesbHOi CTPYKTYPH 3i CIelialbHUM POOOYMM OPraHOM,
IIAPHIPU SIKOTO MAlOTh CIIiJIbHY BiCh, 3aBISIKM OOI'PYHTYBaHHIO paljiOHa/IbHOI KOMIIOHOBKM i T€OMETPUYHUX
[apaMeTpiBBEPCTATA, a TAKOXK LIJIIXOM LiiIECIIPSIMOBAHOI 3MiHM r€OMETPUYHUX IIapaMETPIB 3aJI€JKHO Bif, OpieHTalii
PO Ta Buny 06po6ku.Po3po6s1eHO y3arajibHEeHy KOMIIOHYBAJIbHY CXEMY i MaTeMaTU4YHi Mozei

6araTOKOOPAMHATHOTO BepcTaTa fapajesibHOI CTPYKTYpU 3i ClleliaibHUM pOOOUYM OPTaHOM, SIKi XapaKTepu3yloTh



PO3MillI€HHS ONIOPHUX LAPHIPIB y IPOCTOPI, Ta BiAIIOBIIHO BLOCKOHAJIEHO MOr0 KiHEMAaTU4YH] 3aJIEXKHOCTI.
BusHaueHo pobounii poCTip Ta NpuBeAeHy 40 30HU 00POOKY ITPOCTOPOBY XKOPCTKICThb 3aJI€5KHO Bill OpieHTallii
poboydoro opraHa, KOMIOHOBKY Ta F€OMETPUYHUX I1apaMeTpiB 6araToOKOOpIMHATHUX BEPCTaTiB NIapajesbHoi
CTPYKTYpPH 3i CIIeLliaJIbHUM POOOYMM OPraHOM.3alpOIIOHOBAHO Ta OOI'PYHTOBAHO METOJ, MiABUILEHHS IPUBELEHOL
IIPOCTOPOBOI >)KOPCTKOCTI Ta PO3MUPEHHS] pOO6OYOTr0 IPOCTOPY 6araTOKOOPAMHATHOTO BepCTaTa MapajesbHol
CTPYKTYpH 3i CIleLliaJIbHUM POOOYMM OPTraHOM LIUISIXOM 11iJIeCIIPSIMOBAHOI 3MiHM reOMeTpUYHUX IIapaMeTpiB
BepCTaTa 32 paXyHOK 3MiHM KOHQirypaltlii po3TalyBaHHsl OKPEMHUX MIAPHIPHUX OIIOP HEPYXOMOi OCHOBU.BUKOHAHO
€KCIIEPMMEHTAJIbHE BUMIPIOBaHHSI >KOPCTKICTh POOOYOro OPraHa IIpu OCbOBOMY Ta pajliaJIbLHOMY HaBaHTAXXEHHI Ta
MpUBEIEHOi TPOCTOPOBOI JKOPCTKOCTI BEPCTATa, NIJITXOM BUMiPIOBAaHHS IlepeMilleHb po6040oro oprasa i3
rOPU30HTAJIbHOIO Ta BEPTUKAJIbHOIO MOTO Opi€HTAalli€lo ITPU HaBaHTa)KeHHi o ocsx X, Y Ta Z, 1jis 4oro po3pobsieHo
Ta BUTOTOBJIEHO [IiI0UMii 3pa30K BEPCTATa Ta po3po0JIE€HO BilNOBiAHE OCHaleHHs.Ha 0OCHOBI IpOBeAEHNX
IOCJliI>KeHb c(POPMYJIbOBaHI OCHOBHI OCOGJIMBOCTI IPOEKTYBAaHHS 6araTOKOOPAMHATHUX BEPCTATIB apajeibHol
CTPYKTYpH 3i CllelliaJIbHUM POO0OYMM OPraHOM. 3alpOIIOHOBAaHO HOBY KOHCTPYKIiIO BepcTaTa Ta ix eJIeMeHTiB, sIKi
3axullleHi NaTeHTaMu YKpaiHy. 3allpOIIOHOBAHO METOY PO3LIMPEHHS MOXKJIMBOCTE 0OPOOKU Ha iCHYIOUii

KOHCTPYKIii 6araTOKOOPAMHATHUX BEPCTATIB [1apajesbHOI CTPYKTYPHU 3i CeljalbHUM POG0YUM 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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