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The simulation of an autonomous inverter on an Arduino controller is carried out. When
studying the dynamics of the inverter, it is possible to build a functional model

B HacTosiee BpeMsi ¢ MOCTOSIHHBIM Pa3BUTUEM O0JIACTU CHUIJIOBOM 3JIEKTPOHUKU
BO3HMKJA NpoOJieMa KauyeCTBEHHOIO YIPABICHUSI MPEeoOpa3oBaTebHBIMU KOMILIEK-
caMu. ABTOHOMHBI MHBEPTOP HAIMPSKEHUS B CUCTEME PETYIUPOBAHUS SIBIISIETCS HE-
JMHEWHBIM 3BEHOM C JHMCKPETHO M3MEHSAIONMMUCS napamerpamu [1]. B manHoit pa-
0oTe mpeyaraeTcsi MojeNib MHBEPTOpa HANPSHKEHUSI Ha KOHTpoJuiepe ApIyruHO.

['maBHOI 3aaueli mpeIaraeMoro MHBEPTOpa SIBISIETCS, TpeoOpa30BaHUE MO CTOSH-
HOT'O TOKa B IepeMeHHbII. OCHOBHAsI XapaKTEPUCTHUKA IEPEMEHHOTO TOKA - 3TO MOCTO-
SHHasi CMEHA €r0 HAMpaBJICHUS 32 KaKOW-TO MPOMEXYTOK BPEMEHU WJIM MO-IPYromy,
NEePUOINYECKOE U3MEHEHHE MOISIPHOCTH AeKTpruueckoro nojis. Ham HeoOXoaum BbI-
XOMHOM TOK (hOPMBI, TPUOIMKEHHON K CUHYycoue. YToObI ATO caenarhb, MoHaA00sTCs
4 MOII TpaH3ucTOpa ¢ HalPSHYKEHUEM MAKCUMAaJIbHOTO OTKPBITHS OOJIBIIE UIH PABHO
5 BosibTaM, Tpancopmarop, aMIepMeTp, KOTOPbIA MOXKET KOJUPOBATH JaHHbBIE B DJICK-
TPUYECKUI CUTHAN JUIsl JaJbHEHIIIET0 CYUTHIBAHMSI POTPAMMOI 1 MUKPOKOHTPOJLIED,
KOTOPBIN OyZieT uepes3 onpeneeHHbIN TPOMEKYTOK BpEMEHH OTKPBIBATh U 3aKPbIBATh
HY>KHBIE TPaH3UCTOPBIL. JlJIs1 3TOr0 Mbl MOAKIIFOYAaEM 3aTBOPBI TpaH3ucTopoB T1,T2 k
aHaJIOTOBBIM BBIBOJIaM APAYHHO (PUCYHOK 1).
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UNO RIR2

OMETP ANA HICTPOMKA WACTOTsl koneBanmA Toka

ARDUINO

Duanilanowe

Puc. 1. Cxema uHBEpTOpa HAIIPSHKEHUS HA KOHTPOJUIEpe ApAyHUHO

JIJ1st aHAJIOrOBOTO CUTHAJIa MAKCUMAJIBHOE HAIPSKEHUE MPUOIU3UTENBHO PABHO 5
BosibTaM. Tpanzucropsl T1 u T2 OynyT oy uTh 715 BbIJJa4H TOKA, BBIXOJHOE 3HAYE-
HUE KOTOPOro OyAET OTIAMYATHCS OT BXOJTHOTO B 3aBUCUMOCTH OT OJaBa€MOT'0 CUTHAIA.
Hanpumep, eciiu Mbl I0JJaéM Ha UCTOK KaKOTO-JIMOO U3 3TUX TPAH3UCTOPOB TOK B 2 A,
TO Ha BbIJIa4€ MbI JIOJKHBI TTOTYy4YuTh TOK B 0.1 A.

Tpanzuctopst T3 u T4 OynyT nonkiroueHs! K UG POBBIM BbIXoaaM (1udpoBoii cur-
HaJl MOXKET UMETh TOIbKO 2 cocTtossHus: 1 mim 0. T.e BKJI. miam BBIKIL). JladbIne TOK
unet Ha Tpanchopmarop ¢ korbdunuentom Tpanchopmanmu 40. [Tocne yero Ha BbI-
BOJIE IOJTy4aeM CUHYCOUIHBIN ITIEPEMEHHBIN TOK.

Curnain, kotopbiii Mbl mogaeM Ha T1 u T2 y3HaeM ucxons U3 ciioBaps, CO3IaHHOU
C IOMOUIBIO IONOJHUTEIBHOTO MPOrPaMMBI, TI€ KIFOUOM SBIISIETCS BbIIABAEMbBIN TOK,
a ero 3Ha4eHWeM CHUTHaJl, KOTOpbIi HeoOxomuMmo mnojaats. Bece Bpemsi paOoThl mpo-
rpaMMbl OHa OyZIeT 3aMepsTh BpeMs OT Hayauia e€ paOoTsl. [IpuHLMI Tako#: 3arpykaem
B ATO MPWIOKEHHE IPAPUK 3aBUCUMOCTH BbIIaBAEMOW CUJIbI TOKA OT HAMPSKEHUS JJIs
TPAH3UCTOPOB, UCIIOJIB3YEMBIX B UHBEPTOpE (MIPUUYEM HAM HYKHO yOparTh JIMILIHUN Tpa-
¢uk qist 175 Co, ocraBuB Tosbko rpaduk st 25Co), alropuT™ UIIET BCE BO3MOXKHbBIC
3HAYEHUSI CUJIBI TOKA B MPOMEXKYTKE OT HAIIPSKEHUS! OTKPBITUS 10 5 BOJBT € IIaroM
paBabIM AU/1024 BonbT (AU-pa3Huiia MexIy 5 BOJBTaMU M HANPSHDKEHUEM OTKPBI-
THS1),[I0CIIE YETO 3alMChIBAECT BCE ATU 3HAYCHMs B OTACIBHBIN (aill Kak CIoBaph IS
sa3bika C++ (C++ ucnonp3yercs A MporpaMMUpOBaHus ApJIyuHO), 1aJiee KOMUPYyeM
JaHHbIE U3 TEKCTOBOTO (paiiyia 1 BCTaBIsiEM B IEPEMEHHYIO 3TOTO CIOBApSI.

[Ipeumy1iecTBa npeIaraéMoro HHBEPTOpa nepe; MHBEPTOPAMU Ha PHIHKE

1. MOXHO NOTY4YUTh OYTH UA€AIbHBIN CHHYCOUAAIBHBIN TOK 32 HEOOJIBIIIYIO CTO-
MMOCTb caMoro npubopa (3aBojiCKas lIeHa MEHbILIE OJTHOM ThICSIUU PyOsieit).

2. KoMnakTHOCTh
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The paper investigates the motion of a robotic manipulator with two degrees of freedom.

Using a package of applied programs, a solution was obtained and a study of the move-
ment of the robot was carried out depending on various parameters.

Modern robots and manipulators are fast-acting to meet the required productivity
dictated by production technology. High-speed performance assumes the simultane-
ous movement of the manipulator links.

With the simultaneous movement of the links of the manipulators, the mutual in-
fluence of the degrees of mobility arises, as a result of which the driving moments and
forces can greatly differ from their laws of change during sequential (not simultaneous)
working out of coordinates. The equations of driving moments and forces, as a rule,
are rather complicated, and it is either impossible to solve them analytically, or very
difficult. Therefore, in the work to solve the equations, a package of applied ones was
used.

Equations are drawn up on the basis of Lagrange equations of the second kind.
Friction forces and moments of friction forces refer to active forces, since the connec-
tions in this case are not ideal. The values of the frictional forces and the moments of
the frictional forces are determined from the static equations.

At the first stage, the first problem of dynamics is solved: according to the given
motions of the rigid links and the parameters of the system, the laws of changing the
driving forces and moments are determined depending on time.

At the second stage, the second problem is solved: the laws of motion of rigid links
of the manipulation system are found from the given dependences of the driving forces
and moments, the initial conditions and parameters of the system. Next, a study of the
movement of the robot was carried out. The obtained solution is analyzed depending
on various parameters, the optimal characteristics of the manipulators are selected.

474


mailto:ndromanovskaya@yandex.ru

