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MopeaupoBanne padodero MNpPOCTPAHCTBA IJIAHAPHOIO [IBYX3BCHHOI0 MAHHIYJIATOPA CPeACTBAMH
KOMIIbIOTEPHOM rpadguku

Ilpogedeno uccreoosanue Ha naockocmu 001AKA MOYEK, 3A0AHHLIX AHATUMUYECKUMU VDAGHEHUAMU U
onpedenAowuMU NOJIONHCEHUe YEeHMmPA CX8ama O8YXMEPHO20 MAHUNYIAMOpA. YCmaHo8neHo, 4mo 001aKo moyeK
MOJCHO Npeocmasums 08YMs CeMeUCM8amy OKPYHCHOCMeEl: IKCYeHMPUUeCcKux U KOHYyeHmpuueckux. Buinoanennoe
omobpasicenue dMUX OKPYHCHOCMel 8 mpexmepHoe NPOoCMpPaHCmeo No360auUn0 noaydums oge U u V — nosepxnocmu.
Yemanoeneno, umo epanuyamu pabouezo npocmpancmea mMexanuzma 6 Smom caydae saeusiomces ouckpumunanmol U u
V — nosepxnocmeii. IIpogedennvlii ananuz makux nOGePXHOCMeEU U UX OUCKPUMUHAHM APeOOCABUNIU BO3MONCHOCTb
paspabomky  aneoOpummos U  NPOSPAMM — ABMOMAMUSUPOBAHHO20 MOOEIUPOBAHUs  paboyezo NpoCMpancmed
MAHUnynamopa cpeocmeamu KomnvlomepHoti epaguku. Ilpednodcennvie anzopummvl U HPOSPAMMbL BbLINOJHSIOM
pewienue Kax npsamou, max u 00pamHou 3a0a4u KUHEMAmuku OaHHO20 mexaumusma. Bce smanvi mooenuposanus
BBINONIHAIOMCA ¢ HEOOXOOUMOU MOYHOCIBIO U BU3YATUSUPOBAHDL.

Kniouesuie cnosa: komnviomeprnoe mooeaupoganue, MaHunyIsamopesl, paboiee npOCMpaHcmeo, panuybl pabouezo
nPOCMpanHcmaa.

JIawmkoe Anekceit Anygppuesuy— 0-p mexu. nayx, npog.,
1llesenesa Tamvana Anamonvesna — acnupanm Oml'TY.

Cnucok JuTepaTypbl

1. Zhu J., Tian F. Kinematics Analysis and Workspace Calculation of a 3-DOF Manipulator// IOP Conf. Ser.: Earth
Environ. Sci. 170(2018) 042166.

2. Cao Yi, Lu Ke, Zang Yi Accurate Numerical Methods for Computing 2D and 3D Robot Workspace First published
online. 2011. January 1.

3. Benxesuy C.JI., FOwenko A.C. OCHOBBI yIpaBJeHUs] MAaHUIYJIILUOHHBIMU pOOOTaMU: yued. JUisl CTyIEHTOB BY30B,
00yJarommxcs mo crenuanbHocT «Po00TH B poboToTeXHUYecKue cucTeMbl» — M.: zn. MI'TVY, 2004. - 478 c.

4. Thu Zar, Phyo Wai Lin, Dr. Su Yin Win Workspace Analysis of Two-link Planar Manipulator // Science and
Engineering Applications. 2019. Vol. 8. Issue 08, pp. 380-383.

5. Lyashkov A.A., Sheveleva T.A. Geometric modeling in the problems of lever mechanism kinematics research //
Journal of Physics: Conference Series. 14. Cep. «XIV International Scientific and Technical Conference «Applied
Mechanics and Systems Dynamics», AMSD 2020» 2021. C. 012053.

Lyashkov A.A., Sheveleva T.A. Modeling the work envelope of planar double-hinged arm by means of
computer graphics

The paper examines a planar cloud of points, which are defined by analytical equations and determine
the position of the two-dimensional arm’s grab center. The cloud of points can be represented by two
families of circles: eccentric and concentric. These circles were mapped into the 3D space that resulted



in two U- and V-surfaces. It was found out that the discriminants of U- and V-surfaces were the borders
of the mechanism’s work envelope. The analysis of such surfaces and their discriminants enabled the
development of algorithms and software for modeling the arm’s work envelope by means of computer
graphics. The algorithms and software proposed solve both the direct and the inverse problems of the
mechanism’s kinetics. All modeling stages are implemented with the required accuracy and
visualization.
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