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OIITUMAJIbHE KEPYBAHHS BATATOITPMBOJHOIO CUCTEMOIO
KAPKACHOI YCTAHOBKU ITAPAJIEJIbBHOI KOHCTPYKIIII

PeBenko C.B., acipanT, Toydaxk E.P., acipanT, Jle6egenko 10.0., K.T.H., JOIIEHT

XepcoHcobKull HaAYioOHaNbHULL mexHIuHUll yHigepcumem

Abstract. This article describes and disassembles the frame installation of
parallel construction. Formulas for mechanics and movement of this
device are given. By means of dependencies the positions of the center of
the platform are determined, the angle of deviation of the normal from
the vertical axis. Relations of the coordinates of the structure were also
described. Dynamics equations for multi-drive systems were analyzed. A
system of differential equations describing the motion of a manipulator
obtained using Lagrange equations was obtained. The presented methods
allow to optimize the work of multi-drive installation, to increase the
speed and to minimize the dynamic errors in the development of software
movements.

KmwouosBi cnoBa: BATATOIIPMBOJHA CHUCTEMA, IOMHAMIKA,
KAPKACHA KOHCTPVKIUIA, KIHEMATHKA, OIITUMI3ALIA, PIBHAHHSA
JIATPAHXA.

V cyyacHOMY TEeXHOJIOTiYHOMY BMPOOHMIITBI HAOy/IM IOUIMPEHHS MeXaHi3Mu
rapajiejibHOI CTPYKTYPH, SIKi BOJIOAIIOTh Pi3HOMAaHITHUM CIIEKTPOM MOSKJIUBOCTEN.
Taki yCTaHOBKM 3aCTOCOBYIOTHCSI B 6araTbOX rayy3six IpOMMCIOBOCTi. Po3risiHeMo
IVMHAMIiKy TaKOTrO MexaHi3Ma Ha NOpMUKIa[Ai KapKacHOI YCTAaHOBKM MapasiebHOoi
CTPYKTYpH, sIKa Po3pobJieHa i CKOHCTpyiioBaHA B XepCOHCbKOMY HalliOHAJTbHOMY
TeXHIYHOMY yHiBepcuTeTi [1].

KinemaTuuHa cxemMa CUMETPUYHOI KapKacHOI KOHCTPYKIili 3 JBOMA

HaIIpaBJIAIOUYMMHU CTPIVIKHSIMMY ITOKa3aHa Ha pUC. 1.

zZ

Pucynok 1 — KinemaTuyHa cxeMa KapKacHOI KOHCTPYKIIii
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Pyx miatdopmu 3 pobOUYMM iHCTPYMEHTOM BM3HAUAETHCS PYXOM OKPEMUX
BY3JIiB Y BePTUKAJbHIl IUIOMMHI y3I0BXK HAMPSIMHUX IITAHT, IKe 3a0e3I1euyeThCs
POOOTOI0 OKPEMUX IBUTYHIB 6araTOMPUBOLHOI CUCTEMMU.

FeomeTpuyHi po3Mipu eneMeHTIB YCTAaHOBKM 3aJalOTbhCd HA  CTafil

IpoeKkTyBaHHA: [, [, — [OBXUHM CTPWKHIB (0OaJKOBMX e€JIeMeHTiB) ¢, C,
TJIOIIAIKM p , Ha SIKiii BCTAHOBJIIOETHCS POOOUMIT iHCTPYMEHT i3 30CepekeHOI0

Macor m. KyTu Mix BicClo X Ta 6aJIKOBMMM eJleMeHTaM! ¢, Ta C, JOPiBHIOKTb 0 Ta

o2 BiANOBiAHO. BimomMumu BBaKalOTbCA BifCTaHb MK omnopammud =-X, =X a

02

TaKOX [TIOYaTKOBI IMOJIOXKEHHA S, 1 S, KapeToK k, i k,.

3a [OMOMOTOKW 3aJIe)KHOCTEe/l MOKHAa BU3HAUUTU TIOJIOKEHHS LIEHTPY
MalilaHYMKa, KyT BiIXMUJEHHS HOPMaJli BiJi BEPTUKaJIbHOI OCi, & TaKOX 3B'S3KU
KOOpIAMHAT KOHCTPYKIIii. 'paHMUHi MOSK/IMBOCTI IlepeMillleHHSI poO0Yoro OpraHy
MOKHA OIIIHMTM Ha OCHOBi pPO3B'SI3aHHS MPSIMOiI 3a7aui KiHEMATMKM, a [IJis
3HAXOKeHHSI [lialla30HiB 3MiHM IlapaMeTpiB poOOTM OKpeMHux IIpUBOZIB
(rpaHMYHUX IIBUAKOCTEN i MPUCKOpPEHb) HEOOXiMHO BMUPIIIyBaTH 3BOPOTHY 3amady
KiHEMaTUKMN.

[Ipy UpbOMY BMHMKAE 3aJayva CUHTE3Y JITOPUTMIB ONTUMAaIbHOTO KepyBaHHS
MPUBOJAMM KapeTOK YCTaHOBKU, L0 3abe3IeuyloTh MiHiMaJibHe BiIXWJIEHHS Pyxy
pob60UYOro opraHy BiJi 3a/1aHOI TPAEKTOPIii Mpyu 0OMeXKeHHi 32 YacOM repeMmillieHHS.

Cucremy nudepeHlialbHMX piBHSIHb, II0 OMNUCYIOTh pyX MaHIMyasiTOpa,
OTPMMAaHMX 3a JOIIOMOIOI0 piBHSIHG Jlarpanxka [2] 3 HeBM3HAaUEeHMMM MHOXHUKAMMU,

MOJKHa 3alincati B HaCTYITHOMY BUTJISII1

X, =X,,
- FE F, .
x,=—L.sin* ¢, +~%-sin’ @,
m m
_ , (D
X, =X,,
x,=—L-sin @, -cos a,+-21-sin*a,-cos a,.
m m

Iie BBeJIeHI IIO3HAYEHHs, X, = X,;X, =Z; F,F, — 3ycuuIa B JaHKax MaHimnynaropa. ¥

IIPOIIOHOBAHIN pOOOTi CTaBUTLCS 3afadya BU3HAYeHHS QyHKUiM X,  (t), S = 1, 2
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IepeBOISTh CXBAT 3 IOYATKOBOTO IMOJIOKEHHS B KiHIIeBUIi 3a 4yac Tu, MiHiMi3youn
dyHKIiOHAT:
]:l}[kﬁkﬂdt—)min. (2)
2 0

IllykaHi @yHKIiI MOOBMHHI BiAIOBiZaTM TaKMM TpaHUYHUMM YMOBaAM:
X,5,(0)= X2s-1,0 1 x5 ,(E)= Xos1,re

CuHTe30BaHi B pe3yabTaTi PO3B’SI3aHHS IIOCTaBJ€HOI 3a7auvi ONMTHMMAaIbHOTO
KepyBaHHSI aJITOPUTMM KepyBaHHS IIPUBOJAMM KapeToK M03BOJISIIOTh ONTUMi3yBaTu
pobOTy 6araTONMpPMBOAHOI CUCTEMM KapKaCcHOI YCTAaHOBKM Mapasie/ibHOi KOHCTPYKITii,
3a6e3IMeYnTy y3roMKEeHU pyX OKpeMMX MPUBO/IB JIAHOK, IMiABUIIUTHA IIBUIKOIIIO
Ta MiHiMi3yBaTy AMHAMiuHi IOMMWJIKM IPU BiATIpalfoBaHHI MPOrpaMHUX PYXiB.
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