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BoimonHeHO uccienoBaHUE CYIIECTBYIOUIMX METOJIOB  (OPMHUPOBAHUS
TPAaCKTOPUHM JBIKEHHS MHCTpPyYMEHTa B paboyeil 30HE MEXaHU3MOB C
napajyieIbHOM KHHEMAaTUKOW. DKCIEPUMEHTAJbHO MOJATBEpPKIEHA THIOTE3a, O
TOM, YTO CTaHOK-POOOT (OMTOMOJ) MOXKET 00pabaThiBaTh KaK KpyIHOTaOapUTHBIC
JeTaln, TaK U MEJIKorabapuTHbIE, U TPU STOM HE UMEET «MEPTBBIX» 30H MpHU
00paboTKe J1eTaau, MPUCYIINE reKcarnoiam.

JUtst kaXkaoil TOYKH pabovyero MpoCTPaHCTBA TOYHOCTh MO3ULMOHUPOBAHHUS
dbopmMupyeTcss  KaXXI0M  IITAaHrOM  MEPEeMEHHOM  JJIMHBI  OMNPEJIeNICHHON
JUCKPETHOCTBIO Iara, TO €CThb TOYHOCTh IO3UIIMOHMPOBAHUSA OJHOM TOYKH
OMpeNIeNIAeT BOCEMb LITAHT. [[0ABMKHBIE KOHI[BI IITAHT MPU MO3ULIMOHUPOBAHUU
COBEPIIAIOT NEPEMEIICHUs] 10 BCEM TPEM KOOpAMHATaM OJHOBPEMEHHO,
MOCKOJIbKY CyMMapHasi MOTPEUIHOCTh IMO3UIIMOHUPOBAHUSI OyAET MpEe/ICTABIATH
co00i KOMITO3UIMIO TPEXMEPHBIX paclpeAeieHUul, HMEIIUX TEHICHIIHIO
OTPULIATEIBHOIO JKCLECCa, TO €CTh B CTOPOHY YMEHBIIEHHSI MOTPEIIHOCTH.
[loaToMy, oOXHaaemass MOIPEIIHOCTh OyJIeT MEHbIIE 3a CYeT TOro, 4YTO
UCIIOJIB3YETCSl HECKOJBbKO IITAHI. YBEJIWYEHUE 4YHUCia YNPaBISEMbIX IITAHT C
HIECTH 10 BOCbMH, KPOME PABHOJOCTYIMHOCTH B 30HE OOpabOTKH, IMO3BOJSET
YMEHBIINUTH MOTPEIIHOCTh HACTPOMKH MHCTPYMEHTA. B 3TOM cilydae UCKIIIO4aeTcs
TaKOW  HEJOCTAaTOK, Kak uHTepdepeHius, 3a CYEeT  HUCIOJIb30BaHUS
JIOTIOJIHUTENBHBIX PA3MEPHBIX 3BEHBEB.

Pa3paGotana  BuUpTyanbHas  OSKCHEpPUMEHTAlbHAas  yCTAHOBKA I
uccienoBanus paboueil 3oHbl. [IpennoxkeHa HeilpoceTeBas MOJENb YIpaBICHUS
€lo0.
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JocaigxeHHss popMyBaHHS TPAEKTOPIL pyXy IHCTPYMeHTY B po0o4iii 30Hi
onTOnoAA

Maricrepchka poboTa 3a CreriaibHICTIO: TEeXHOMOT1s MalMHOOY 1yBaHHS
Crynent rp. TM-11-1m JJIMA, K.O. Pynakosa. — KpamaTtopcek, 2016.
Po6ota mictute 129 ctop., 29 puc., 5 Tadm., 4 nox., 54 k.

BukoHaHO AOCHIPKEHHS 1CHYIOUHX METOMIB (hOpPMYBaHHS TPAEKTOPII PyXy
IHCTpYMEHTY B poOOYili 30HI MEXaHI3MIB 3 IMapajeJbHOI KiHEMATHUKOIO.
ExcrniepyuMeHTansHO MIATBEPIKEHO TiMoTe3y, Mpo Te, IO BepcTaT-podoT
(omTomom) Moxe OOpOOIIATH SIK BETUKOTa0apuTHI JieTalll, Tak 1 ApiOHOrabapuTHi, 1
IpU LBOMY HE Ma€ «MEPTBUX» 30H IpH 00poOIIl AeTai, BIACTUBI TEKCANOIaM.

JUIst  KOKHOT TOYKHM poOOYOro MPOCTOPY TOYHICTh IO3HUIIIOHYBAaHHS
(bOpMYETHCS KOXKHOIO IITAHTOI0 3MIHHOI JOBXHHH MEBHOI JUCKPETHICTIO KPOKY,
TOOTO TOYHICTh MO3UIIOHYBaHHS OJHIE] TOYKM BH3HAYA€ BICIM IITaHT. PyxiuBi
KIHI[l IITAHT TPH TO3UIIOHYBaHHI 3J1HCHIOIOTH MEPEMIIIEHHS O BCIM TPbOM
KOOpJIMHATaM OJHOYACHO, OCKUJIbKA CyMapHa MOXHUOKa MO3UIIIOHYBaHHS Oy/e
ABJIATH COOOK KOMIIO3MIIIO TPUBUMIPHUX PO3MOJLIIB, IO MalOTh TEHACHIIIO
HEraTUBHOT'O €KCIECY, TOOTO B CTOPOHY 3MEHILIEHHS NMOXMOKU. ToMy, odikyBaHa
noxubka OyJe MEHIe 3a paXyHOK TOrO, II0 BUKOPUCTOBYETHCS KUIbKa IIITAHT.
30UTbIIEHHS YUCIa KEPOBAHUX LITAHT 3 HIECTH 10 BOCbMHU, KPIM PIBHOJOCTYITHOCTI
B 30HI OOPOOKH, T03BOJISIE 3MEHIIIUTH IMOXUOKY HACTPOUKHU 1HCTPYMEHTY. Y IIbOMY
BUIMAJIKY BUKIIOYAETHCS TaKUM HEMONIK, fAK 1HTepdepeHis, 3a paxyHOK
BUKOPHCTAHHS JTOJATKOBUX PO3MIPHUX JIAHOK.

Po3pobiena BipTyaibHa €KCIEPUMEHTAJIbHA YCTAHOBKA ISl JTOCITIIKEHHS
po60u01 30HU. 3aPONOHOBaHA HEUPOMEPEKEBA MOJIEIb YITPABIIIHHS HEIO.
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Research of formation toolpath in the work area of optopod

Master's thesis on the specialty: Engineering Technology

Student gr. TM-11-1m DSEA, K. Rudakova - Kramatorsk, 2016.
Cash-explanatory note contains: 129 pages, 29 figures, 5 tables, 4 annexes,
54 source.

The research of existing methods of generating toolpath in the work area
with parallel kinematics mechanisms. Experiments confirmed the hypothesis that
the machine is a robot (optopod) can handle both large parts and small HVD, and
thus has no "dead" zones in the processing of the details inherent in the hexapod.

For each workspace positioning accuracy of each bar is formed of variable
length certain discrete steps, that is, the positioning accuracy of one point defines
eight bars. The movable ends of the rods when positioning commit move all three
axes simultaneously as a total positioning error will be a composition of three-
dimensional distributions tending negative kurtosis, ie to decrease error. Increasing
the number of rods driven from six to eight, except for fairness in the processing
zone, to reduce tool setting error. In this case, the disadvantage is excluded, as the
interference due to the use of additional dimensional units.

A virtual experimental setup for the study of the working area. A neural
network model of governance it.
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PE®EPAT

«HccnenoBanue HopMUpOBaHUS TPACKTOPUH IBMXKCHHSI HHCTPYMEHTa B paboyeit

30HC OIITOoIIoaa»

Marucrtepckast paboTta Mo crenuaibHOCTH: TeXHOIOTHsI MAITMHOCTPOSHUS

Crynent rp. TM-11-1m JITMA, K.A. Pynakosa - Kpamartopck, 2016.

PacueTHO-TIOSICHUTENBHAS 3aTTCKA CONEPKUT: 129 cTpanut, 29 puCyHKOB, 5
Tabnuil, 4 TpUoKeHus!, 54 UCTOYHUKA.

OOBeKT ncciae10BaHuil — CTAHOK-POOOT ¢ MapauIeIbHOW KUHEMAaTUKOM.

Llenp pabGoTel — sBASETCS HCCAeAOBaHUE (POPMHUPOBAHUS TPACKTOPUHU
JBUKEHHUSI MHCTPYMEHTa B paboueil 30HE ONTomoja, AJis JAeTaled paziIudHbIX
pasMepoB U KOH(Hrypanuu, TOKa3aTh NPHUHIHUIUAIBHYIO BO3MOXHOCTH
00paboOTKH JieTanei, Kak KpylHOTra0apUTHBIX TaK U MEJIKOra0apUTHBIX Pa3MepOB.

MeTtoapl ncciae10BaHU — TEOPETUKO-IKCIIEpUMEHTANIbHBIE. TeopeTuueckue
WCCIICIOBAaHMSI  BBITIOJIHEHBI HAa OCHOBAaHUM HEHPOCETEBOTO MOJEIMPOBAHUS
nporecca.

Pazpaborana Mertomauka ompenesnieHuss padoueid 30HBI CTaHKa-poOOTa ¢
napajuIeTbHOM KMHEMAaTUKOM, Ha TIpUMepe CTaHKa-poOoTa /it o0paboTKK CTaHWH
KpPYNHOTraOapUTHBIX TOKapHbIX CTaHKOB. [loka3aHo, uTro pabouas 30Ha CTaHKa-
poboTa MpennoKeHHOW KMHEMAaTUKH, HE UMEET «MEPTBBIX» 30H, KOTOPHIE UMEIOT

MCCTO B TPAAHMIINOHHBIX I'CKCAIlodax.

CTAHOK-POEOT C ITIAPAJUIEJIbBHOM KHWHEMATHUKON, OIITOIIO/,
LIITAHI'A, PABOUYAA 30HA.
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«Jocnimkenns GopMyBaHHS TPAEKTOPIl pyXy IHCTPYMEHTY B poOouUiii 30H1

OIIToIIoaa»

Maricrepcbka podota 3a ¢axom: TexHOJIOTis MaIIMHOOYAyBaHHS
Cryaent rp. TM-11-1m IJIMA, K.O. Pynakosa - Kpamaropcek, 2016.

Po3paxyHKOBO-TIOsSICHIOBaIbHA ~ 3amucka MicTuTh: 129  crtopinok, 29
MaJltOHKIB, 5 TabmuIb, 4 omaTKa, 54 mKepena.

OO0'exT moCHIKEHD - BEpCTAT-poO0T 3 MapalieIbHOIO KIHEMATUKOIO.

Merta poboTH - € gocTaiHKeHHST (OPMYBaHHS TPAEKTOPIT pyXy IHCTPYMEHTY B
po6ouiit 30HI onrTomnonaa, I JeTajei pi3HUX Po3MIpiB 1 KOHGIryparii, mokazatu
IPUHIMIIOBY MOKJIMBICTH OOpOOKM JeTaneil, K BEIUKOrabapuTHUX TakK 1
JpiOHOTabAPUTHUX PO3MIPIB.

Meronu  AOCHIIKEHb - TEOPETUKO-€KCIEpUMEHTANIbHI. TeopeThuuHi
JOCIIIIPKEHHSI BUKOHAHI1 Ha IM1/ICTaBl HEHPOMEPEKHOTO MOJIETIOBAHHS MPOLECY.

Po3pobnena Meronuka BU3HAUYEHHS poOOYOi 30HM BepcraTa-podora 3
napajienbHOI0 KIHEMAaTHUKO, Ha MPUKJIIAl BepcTaTa-po0oTa Jyisi 00pOOKH CTaHUH
BEIUKOrabapuTHUX TOKapHUX BepcrariB. [lokazaHo, mo poboua 30HA Bepcrara-
poboTa 3ampONOHOBaHOI KIHEMATUKH, HE Ma€ «MEPTBUX» 30H, SIKI MAlOTh MICIE B

TPaIUIIMHUX reKcanoaax.

BEPCTAT-POBOT 3 ITAPAJIEJIbHOIO KIHEMATHUKOIO, OIITOIIO/,
LITAHI'A, POBOYA 30HA.



SUMMARY

«Research of formation toolpath in the work area optopod»

Master's thesis on the specialty: Engineering Technology

Student gr. TM-11-1m DSEA, K. Rudakova - Kramatorsk, 2016.

Cash-explanatory note contains: 129 pages, 29 figures, 5 tables, 4 annexes,
54 source.

Obiject of research - machine robot with parallel kinematics.

Purpose - is to study the formation of the tool path in the working area
optopoda for parts of various sizes and configurations, show the fundamental
possibility of machining of parts as large-size and small sizes.

Methods of research — theoretical and experimental. Theoretical studies are
made on the basis of neural network modeling process.

The method of determination of the working area of the robot with parallel
kinematics of the machine, on the example of a robot machine to handle the trails
of large lathes. It is shown that the working area of the robot kinematics of the

machine proposed has no "dead" zones, which occur in conventional hexapod.

MACHINE-ROBOT WITH PARALLEL KINEMATICS, OPTOPOD,
BARBELL, WORK ZONE.



