OIIUC 3ABEPHIEHOI PO3POBKH

HajimeHyBaHHS1 pO3pO0OKH.

P03BHUTOK OCHOBHUX MOJIOKEHb MPOSKTYBAHHS MaHIMyISATOPIB MOOUTEHUX POOOTIB CIIEIiaIbHOTO
MMPU3HAYCHHA aJalITOBAHUX JIJIA pO6OTI/I 3 HeOEe3IIeUHUMHU 00’ €EKTaMu

Development of the basic principles of designing manipulators of mobile robots of special
purpose adapted for work with dangerous objects

Homep nep:xaBHoi peecTpaiii, Homep peectpaitii B yniBepcureti - 0119U100709, 2222n

HaykoBuii kepiBHUK (BUEHUU CTYIiHb, 3BaHHA) - A.T.H., npod. CrpyruHCchbkuii Bacuib
Bopucosuy, Strutinsky Vasyl

CyTb po3po0Ku, 0CHOBHI pe3y/IbTATH.

3anpornoHoBaHa KOHIICTILIS PO3BUTKY Teopili MPOEKTyBaHHS MaHIMYJISATOPIB MOOUTBHUX
poOOTIB Ha OCHOBI BHCYHYTOI ifei NIpO pO3AUICHHS TPOLECIB Ha PI3HOPIMHI Tpymu —
MaKpOIpPOILIECH Ta MIKpPOMPOIECH. 3aCTOCOBaHI €(PEKTUBHI TEOPETHYHI METOAM IOCITiIKEHb
poOoOUYMX TMpPOLECiB HA OCHOBI CTOXaCTUYHHMX TEH30PHUX IONIB, y3arajJbHEHUX (YHKIH Ta
IBUHTOBOI'O UHWCIJIEHHS, aJaNTOBaHUX JO 3aJ4ad JIOCIPKEHHS MAaHIMyJIATOpIB MOOUIBHUX
poOOTIB.

3niliCHEHO PO3BUTOK Teopii MPOEKTYBaHHS MAaHIMYIATOPIB MOOITBHUX poOOTIB
CHEUiaJbHOTO TPU3HAYEHHS Yy HAmpsIMKy  BIOCKOHAJCHHA iX  TEOMETPUYHHX, CHUIIOBUX
CTaTUYHUX, KIHEMAaTUYHUX Ta AMHAMIYHUX XapakTepucTHK. OOIPyHTOBAHO CYTTEBE MiIBULIICHHS
TOYHOCTI MAaHIMyJSATOPIB 13 BpaxyBaHHSAM IlapaMeTpiB HeOe3neuHuX OO’€KTIB , BIUTUBY
PI3HOMAaHITHUX JOPOXKHIX YMOB Ta JUHAMIYHMX IPOLIECIB BUIIAJKOBOIO XapakTepy, 110 MaroTh
MiCIIe B MaHIITyJIITOpax MOOUTEHUX POOOTIB.

Bu3znaueHi auHaMiyHI HaBaHTa)XCHHS Ha MOOLIBHI POOOTH MPHU MOCTPLJi Ta MPH Yeprax
nocTpiiiB. BpaxoBani nporiecu 00yMOBIIEHI MPOCAIAKOIO IPYHTY Ta (haKTOpaMy, 110 BU3HAYAIOTh
KHUBYYICTh BINCHKOBUX POOOTIB IPH Jii HA HUX yJapHUX HABaHTAXKECHb.

BceranoBieni ocoOauBocTi  poOOYMX TPOIECIB T'yCEHHMYHOTO pyHIisl Ta HajAaHl
peKoMeHallli Mo KOMIIeHcallii HEraTUBHOT'O BIUIUBY MPHUBOJIB XOA0BOI YACTUHU Ha MOKAa3HUKH
JUHAMIYHOT TOYHOCTI Ta €(pEeKTUBHOCTI MaHIMyJIATOPIB MOOUTBHUX POOOTIB.

TeopeTuuHi  TOJIOKEHHS  MIATBEP/UKEHI  pO3poOJIEHHSAM 1 ampoOariero  psy
eKCIIEPUMEHTAJIbHUX 3Pa3KiB MOOUIBHUX pOOOTIB .30KpeMa :3 MaHIMyJISATOPOM BaXKIJIbHOTO THUITY;
3 ONTUYHOK CHUCTEMOI0 TOYHOTO MO3MIIOHYBaHHS; 3 MaHIMyJIATOPOM Ha OCHOBI MEXaHI3MiB 3
napajeIbHIMU KIHEMAaTUIHUMHU CTPYKTYPaMH.

The concept of development of the theory of designing of manipulators of mobile robots
on the basis of the put forward idea of division of processes into various groups -
macroprocesses and microprocesses is offered. Effective theoretical methods of research of
working processes on the basis of stochastic tensor fields, generalized functions and screw
calculus adapted to the tasks of research of mobile robot manipulators are applied.

The theory of design of manipulators of mobile robots of special purpose in the direction
of improvement of their geometrical, force static, kinematic and dynamic characteristics is
developed. A significant increase in the accuracy of manipulators is justified, taking into account
the parameters of dangerous objects, the impact of various road conditions and dynamic random
processes that occur in the manipulators of mobile robots.

Dynamic loads on mobile works during firing and during bursts are determined. The
considered processes are caused by subsidence of the soil and the factors determining the
survivability of military robots under the action of shock loads on them.

Features of working processes of the caterpillar propulsion are established and
recommendations on compensation of negative influence of drives of a running gear on
indicators of dynamic accuracy and efficiency of manipulators of mobile robots are given.



Theoretical positions are confirmed by development and approbation of a number of
experimental samples of mobile robots. In particular: with the manipulator of lever type; with
optical positioning system; with a manipulator based on mechanisms with parallel kinematic
structures.
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