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KOMII'IOTEPHA CUMYJIALIA MAHIITY JIATOPA

Y nOpoMHUCIOBOCTI BHKOPHUCTOBYIOTH Pi3HI THIIM MAaHIMYJISATOPIB, Taki SK ITHEBMATHYHI,
CJIEKTPUYHI, TigpaBiiuHi a00 CEepBONPHUBOIHI, SKi  YOPABISAIOTHCS 32  JTOMOMOTOIO
MIKPOIIPOIIECOPHUX KOHTPOJIEPiB. MaHIyIATOPH MOXKYTh OyTH BUKOPHUCTAHI B PI3HUX OIEpaIiisax
B JIETKil POMUCIIOBOCTI JJIsi aBTOMAaTH3allil Ipoliecy BUPOOHUIITBA: PO3KPOIOBAHHS MaTepialis,
3IIMBAHHS MaTepiajiiB, HAHECCHHS MAapKyBaHHS Ha TOTOBI BHPOOW, Taki SIK JIOTOTHIIH, PO3MIpH
TOIO, BHMKOHAHHS CKJIQJHUX IIBIB, TAKUX SK KHIIEHI, 3TMHM Ta IHIII CKJIAgHI JAeTali,
yIIaKOBYBAHHS TOTOBOI MPOAYKII y KopoOku abo mnakeTu. BUKOpUCTaHHS MaHIMYISTOPIB
JI03BOJISIE TIBUIIMTH MIBHJAKICTh Ta TOYHICTh NPOIECY BHUPOOHMIITBA, IO BIUIMBAE HA
NPOAYKTUBHICTh Ta SKICTh BHPOOHHUIITBA, 3MEHIIMTH BIIXOAU Ta MOMUWJIKH, a TAaKOXK 3HU3UTHU
BUTpPATH Ha OILJIATY TpaIli.

Ha xadenpi mexaniunoi imkeHnepii KuiBcbkoro HaiioHaJIbHOTO YHIBEPCUTETY TEXHOJIOTIN Ta
mu3aiiny pospobiena 3D-moxens Mmanimymsitopa (puc. 1, a), KepoBaHOTO 3a JIOTIOMOTOIO
MIKpOTIPOIIECOPHHUX KOHTpoJepiB [1, 2]. MaHimynsaTop Mae TpH CTYIEHI1 BUTBHOCTI 1 CKJIaIa€ThCs
3 MOBOPOTHOI I1aThopMu (Ha puc. 1 HE TOKa3aHO), sIKa IIOBEPTAETHLCS HABKOJIO BEPTUKAIBHOT OC,
Ta 8-MH PyXOMUX JIAHOK, SIK1 3’ €THAHO M1 CO00I0, yTBOPIOIOYH 00epTallbHI KiHeMaTH4Hi apu Pi.
Jlo mnardopmu nmpueaHAHO BI Beaydi JaHKU 1 1 4 Ta OJHY BeIeHY JaHKy 3, sKi 3M1HCHIOIOTH
KOJIMBaJIbHI pyxH. JIaHka 7 B MaHIMynsATOp1 BUKOHYE (PYHKIIII TpUMadya BUKOHABUOTO (poO04Oro)
Oprany, KU MOXKE€ PyXaTHUCS Pa3oM 3 JIAHKOI 7 ab0 BiJIHOCHO HEl 3aJIe)KHO BiJl KOHCTPYKIIii,
3IHCHIOIOYM PETiOHANbHI PyXH (MepeMillleHHs JIaHKU 7 B Jiama3oHi poOodoro mpocropy) Ta
JIOKaJIbHI pyXu (OpieHTaIlisi poOOYOro Oprany B 30H1 poOOYOro MPOCTOPY).
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Puc. 1 — Cxemu maHinynaropa: a) — CTpyKTypHa; 0) — BEKTOpHA

3a CBOEIO CTPYKTYPOIO MAaHIMYJIATOP € IMIIOCKUM MEXaHi3MOM JIPYTroro Kiacy 3a Kiacugikariero
Acypa 3 JBOMa BEIy4YMMH JIaHKaMH (SIKIIO HE BpaxoByBaTu pyXx Iutardopmu). DyHkuii
MOJIO’KEHHSI MaHIMyNATOpa BH3HA4YeHI B poOoTi [1] Ha OCHOBI amapaTy BEKTOpHOI anreOpu
METOJIOM BEKTOPHOTO NepeTBOpeHHs KoopauHaT [3]. Jig 1poro JaHKU MaHImyJasTopa
IpeCTaBieHl y BUIIIAAI BUIBHUX BekTopiB (puc. 1, 0), a #oro xapakTepHi TOYKU (LIEHTPU
KIHEMaTUYHHX Tap JAHOK) — y BUIJISII pajilyC BEKTOPIB 3 MoyaTkoM y Touli P1. 3a oTpuManumu
MaTeMaTHYHUMH MOJICISIMA MaHIImyJsiTopa MmoOynoBaHO KoMmIl'IOTepHy Monenb B Mathcad,
3aBASKM SIKIA JTOCIHIJDKEHI Pi3HI acTEeKTH HOTro poOOTH Ta MOBEMIHKH, 30KpeMa 1 KiHeMaTH4Hi
00OMEKEHHS MaHIYJIATOPA, AKi epedayaoTh NepeBipKy MOKIMBOCTI TOCATHEHHS IIEBHOT TOUKU
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B IIPOCTOPi, BU3HAYEHHSI MAaKCUMaJbHHX Ta MiHIMAJIbHUX 3HAYECHb KYTIB MOBOPOTY JaHOK. Ha
rpadikax Bizyamzarii B Mathcad manimymnsitopa (puc. 2) mo3Ha4eHO MPOCTip (30HU MPOCTOPY
MMO3HAYCHO «X»), JIe MaHIMYJIATOP MOXKE 3IMCHIOBATH MOTPIOHI pyXH 1 Jii Ta IEKOTpl BapiaHTH
TPAEKTOPIH XapaKTEPHUX TOUOK PYXOMHUX JIAHOK MAHIMYJISITOPA 3aJI€)KHO BiJ KYTiB BCTAHOBIICHHS
BEAy4YHX JIAaHOK 1 Ta 2, BEMMYMHU IXHBOTO XOJy Ta IIBHIKOCTI JOCATHEHHS KpaiHBOTO
MOJIOKEHHs. PO3paXyHOK 30HM OOCIIyrOBYBaHHS [I03BOJISIE 3a0€3MEUUTH MaKCHUMAaJbHY
e(eKTUBHICTh MaHIMy/ISATOPA B 33JaHOMY 00Cs131 po0iIT, MONEPEAHBO BUSBUTH MOXKIIMBI IPOOIEMU
3 0OMEKEHHSIMU PYyXY Ta BXKUTU HEOOX1/IHI 3aX0/IU JIJIsl TX BUPIIIICHHS.
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Puc. 2 — I'padixm Bizyamizamii B Mathcad manimynsropa

Taxkum yHOM, KOMIT IOTEpHA MOJIEIb MaHinyssTopa B Mathcad n1o3Bossie oCmiKyBaTH pi3Hi
XapaKTEPUCTUKUA MAHIMYJATOpA, IO JO3BOJISIE ONTHMI3yBaTH HOTO POOOTY Ta MOKPAITUTH
e(EeKTHUBHICTD MPOIIECY B3AEMO/IIT 3 00’ EKTOM.
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