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MOJIEJIIOBAHHSI POBOTH MAHINYJISITOPA
B IPOTPAMHOMY CEPEJIOBHUIL TIA PORTAL V.15.1
(MOBIIOMJIEHHS 1)

B po6omi HagedeHO pe3ysbmamu Modealo8aHHss po6omu MaHinyasmopa i3 wicmema cmyneHsiMu 8iabHOCMI,
8UKOHaHI 8 npozpamHomy cepedoguuji TIA PORTAL V.15.1. A came nepwiuii eman, cmeopeHHs mexXHO/102i4HUX 06°ekmis, Wjo
8UKOpUCmMogylomucsi 8 sskocmi yugposux 08iliHUKIE@ 011 3anycky Kpokogux 08uzyHis, siki CmaHog/eHi 8 KOHCcmpykyii
Mauinysasmopa. CmeopeHHs: MexHO/102iYHUX 06°ekmig 00380/1uMb nepesipumu npasuabHicms pobomu MaHinyasamopa 8
mecmogoMy pedxcumi, 8uU3HaYUMuU ma 3anpozpamysamu HeobXiOHI weudkocmi ma npuckopeHHs, gidcaidkyeamu ma
BUK/IIOYUMU MONCAUBI NOMUIKU NPU 3ANYCKY 8 pobomy.

Kaiouosi caosa: mexampouika, asmomamu3sayis, deuayH, MoOea08aHHs, MeXHOA02IYHUll 06°ekm, yugdposull
deitiHuk, TIA PORTAL V.15.1.

Pavlo MAIDAN, Denys MAKARYSHKIN, Yuriy MYKHAYLOVSKIY, Ella ZOLOTENKO
Khmelnytskyi National University

SIMULATION THE WORKING OF THE MANIPULATOR
IN THE SOFTWARE ENVIRONMENT TIA PORTAL V.15.1
(NOTIFICATION 1)

It is known that manipulators with automatic and hand types of control are distinguished by the type of control system. In
manipulators with an automatic type of control, the links of the executive mechanism are set in motion by servo drives operating according
to a previously developed program. In manipulators with a hand control type, there is an operator who acts on the links of the control
mechanism and drives the links of the executive mechanism.

The paper presents the results of simulation the working of the manipulator with six degrees of freedom, performed in the
software environment TIA PORTAL V.15.1. Namely, the first stage, creating technological objects used as digital doubles for starting stepper
motors, which are installed in the design of the manipulator. The creation of technological objects will make it possible to check the correct
operation of the manipulator in the test mode, to determine and program the necessary speeds and accelerations, to monitor and eliminate
possible errors during start-up.

To simplify the application of some technological functions that can be used together with the SIMATIC controller, the so-called
Technology objects (TO) were used in the software environment TIA Portal. When using TO data, available functions are encapsulated and
provided to the application developer for ease of access and convenient use in the application environment. In particular, in the area of
«Motion control», such TOs are used to facilitate the control and processing of data from axes, additional motion control functions, as well as
to support the developer in creating a specialized program with motion control functions.

The first stage of simulation the working of the manipulator in the software environment TIA Portal was completed, namely the
creation of technological objects of this manipulator, that is, the creation of digital doubles for three stepper motors of the type 28BY]-48,
which are used as drives for the task of moving the manipulator.

Keywords: mechatronics, automation, engine, modeling, technological object, digital double, TIA PORTAL V.15.1.

IHocTanoBKka mpo0/1eMH y 3arajibHOMY BHIJISIAI
Ta ii 3B’f130K i3 Ba2KJINBHMH HAYKOBUMH YU NPAKTHYHUMH 3aBAAHHSAMHA

Bimomo, mo Big BHAY CHCTEMH KEpPyBaHHS DPO3PI3HSAIOTH MAHIMyNIATOPH i3 aBTOMATHYHMM Ta PyYHHM
TUIIAMH KepyBaHHA [1-4]. Y MaHIMyIsITOpax i3 aBTOMATHYHWM THIIOM KEPYBAHHSAM JIAHKH BUKOHABYOT'O MEXaHI3MY
MIPUBOJATECS y PyX CEPBONPUBOJIAMH, IO MPAIIOIOTH 3a HOMEPEAHBO PO3POOICHOI0 IPOorpaMoro. MaHimysaTopu i3
aBTOMaTHYHUM THUIIOM KEPYBaHHSM, III0 BHKOPHCTOBYIOTHCSI NPH aBTOMATH3AIlil BUPOOHHYMX Ta TEXHOJIOTIYHHX
MIPOIIECiB HOCSITh 3arajbHy Ha3BY - MPOMHUCIOBHI POOOT.

VY MaHImysTOpax i3 pydHHM THIIOM KEpYBaHHSM € OIepaTop, SKWH Jli€ Ha JIAHKA MEXaHi3My KepyBaHHSI Ta
NIPUBOJIMTh Y PYX JIAHKM BHKOHABYOrO MeXaHi3My. Binomo, 1o rpaHHYHI CHJM Ta NEpEeMilleHHs BUKOHABYOTO OpraHy
00ME>KEeH1 MOMKIIMBOCTSIMU Orieparopa. Y pasi MoTpeOu OLIbIIMX MOTYKHOCTEH OKPEMI JIAHKH BMKOHABYOTO MEXaHI3My
NIPUBOJATHCS Y PyX NPUBOAAMH 32 CUT'HAJIAMH, 1110 CTBOPIOIOTHCS OIIEPaTOPOM depes3 MPUCTPIiid KepyBaHHS.

150 Herald of Khmelnytskyi national university, Issue 4, 2022 (311)


https://orcid.org/0000-0003-3319-8730
mailto:maidanp@khmnu.edu.ua
https://orcid.org/0000-0003-3447-811X
mailto:makaryshkin@ukr.net
https://orcid.org/0000-0003-2615-7332
mailto:YuriyMikhaylovskiy@gmail.com
https://orcid.org/0000-0001-7616-2784
mailto:ellafilipchenko@gmail.com

TexHiuHi HayKu ISSN 2307-5732

Puc.1. 3aranpHnii BUTJIAA MaHIMYIATOPA i3 6 cTynmeHsAMH cBOOOAM

BukoHaBumii MexaHi3aM OyaAb-SIKOrO BHJIY MaHINyJsTOpa IPEACTaBIsie COOOK  OaraToNaHKOBHIA
MIPOCTOPOBUIA MEXaHi3M, SKHH MOKe MaTH HE JIMIIC MOCTYMANbHI 9M o0epTaibHi, a 1 chepudHi 4 MITHIPHIHI
KiHEeMaTH4Hi mapu. B 3aexHOCTi BiJ MOTped TEXHOJIOTIYHOTO MPOIIeCy MaHIMyJ SITOp MOBUHEH 3a0e3MeuyBaTH pi3He
YHCIIO CTYICHIB BUIBHOCTI IS 3aXBaTHOTO MIPUCTPOTO.

AHaJgi3 ocTaHHIX TKepesa

3arapHO BIIOMO, IO MEXAaTpPOHIKAa paxyeThCs Taldy33l0 HAyKd Ta TEXHIKH, ska Oylla 3acHOBaHa Ha
CHHEPreTUYHOMY 00’ €HaHHI BY3JIiB TOYHOT MEXaHIKH 13 €JICKTPOHHUMH, EJIEKTPOTEXHIYHUMH 200 KOMI IOTEPHUMHU
KOMITOHEeHTaMHU. Take MoeHAHHS eJIEMEHTIB 3a0e3Meuye MPOEKTYBAaHHsS Ta BUPOOHHULITBO SIKICHO HOBHX MEXaHI3MiB,
MalllMH Ta CHCTEM i3 IHTEJIEeKTyaJbHUMH CHCTEMaMHU KepyBaHHAM Ta (yHKuioHansHMUMHU pyxamu [1, 2, 3]. Tomy
NPUHLUIKA CUHEPI'eTUKH JIeKaTh B SKOCTI 0a3i Mmpu NoOyJ0BI MeXaTPOHHHMX CHUCTEM, a came JJIsl IIO€JHaHHS B
OJTHOMY arperati KOMIIOHEHTIB 13 pI3HOI0 TEXHIYHOK NPHUPOJOI0, SKi aJAaNTUBHO OynyTh B3aEMOJIIATH 13
HaBKOJIMIIIHIM CEPEeIOBUINEM K €IMHUI (PyHKIIOHAILHHUN 1 KOHCTPYKTHBHHUIA OpraHi3Mm.

Bimomo, mo wmexaTpoHika TMparHe JOCATTH IIOBHOI IHTerpamii MeXaHIKH, CHJIOBOI eIIEKTPOHIKH,
CJICKTPUYHUX MAIMH, MIKpPOIPOLECOPHOI TEXHIKM, MporpaMoBaHux Jjoriynux koHTposepiB (IJIK) Ta
CIeliai30BaHOr0 IPOrpaMHOro 3adesnedeHHs [2]. Y TakoMy BH3Ha4€HHI OCOOJIMBO MiJKpeciIeHa TPHENWHA CYTh
Oynp-sikoi MmexarpoHHOi cucteM (MC), B ocHOBY MOOyOOBM SIKOi IOKJIaJE€HO $Kpa3 Takd imes TIHOOKOTro
B32€EMO3B’ 13Ky MEXaHIUHHX, EICKTPOHHHUX Ta KOMIT IOTEPHUX elleMeHTiB [3].

[Ipu MozentoBaHHI MEXaTPOHHUX BUPOOIB CHHEpPreTHYHA IHTErpallisi BCiX €JIeMEHTIB 0a3yeThCs Ha TPhOX
OCHOBHHX MPHHIIMIIAX:

- BuUOIp iHTepdeiiciB a00 3B’513KiB MiXK OJIOKaMH B SIKOCTI JIOKJIbHUX TOYOK IHTErpauii Ta BUKIIIOUEHHS 13
KOHCTPYKLIT Ha/UIMIITIKOBUX CTPYKTYPHHUX OJIOKIB Ta iHTEp(EHCIB;

- BUTOTOBJIICHHS BHMpPOOIB 13 MIiHIMaJbHO MOXMJIMBOIO KIUIBKICTIO CTPYKTYPHHX Ta KOHCTPYKTHUBHHX
€JIEMEHTIB LIISIXOM 00’ €THaHHsI iX (1BOX abo Ouiblie) B €1HI OaraToyHKIIOHAIBHI MOy 200 OIOKH;

- mepemada ¢yHKuii y MC Big amapaTHux OJIOKiB 10 iHTenekTyanbHuX (iHpopMmamiiHuX,
KOMIT FOTEpPHHX 200 MpOTrpaMHHUX) KOMIOHEHTIB.

Y mammHOOyAyBaHHI METOIO Ta IPEIMETOM MEXaTPOHIKH € po3poOKa Ta BHPOOHMITBO SIKICHO HOBHX
MOJIYJIB PyXy Ta MallWH, M0 0a3yrThCs HA iX OCHOBI, SKi € HEOOXiMHMMH IJIsI BUKOHAHHS MOTPIOHUX
(yHKIIOHANIBHUX PYXIB Ta Jiif MalIMH i MexaHi3MiB. A ¢yHKIioHanbHUI pyx MC sBisie co0oto IiecnpsiMoBaHe
MeXaHi4HE TEepPEeMIlIeHHs, fKe HEOOXiAHO CKOOPIMHYBAaTH i3 MapajielbHO KEPOBAaHUMH TEXHOJOTIYHHMH Ta
inhopmamiiHuMu mporecamu [3, 4].

Jns crBopennst mporpam s IIJIK Ha cyuacHOMy erami pPO3BUTKY TEXHIKM BHKOPHCTOBYIOTBHCS
cremiaii3zoBaHi iHTerpoBaHi cepenosumia po3podku (ICP, anrn. IDE — Integrated develop-ment environment), 1o
CKIIaJaloThCcad 13 TEKCTOBHUX pPENakTOpiB, BOYJOBaHMX KOMIUIATOPIB, PEJaKTOpiB 3B’SI3Ky, 3aBaHTAXKyBadiB Ta
cumymaropiB. IDE 3a3Buuail € equHNM mporpaMHUM 3aco00M, B SKOMY BHUKOHYETHCS BCS HEOOXimHA pO3poOKa.
Bona, six mpaBmito, MicTuTh 0arato QyHKIIH A5 CTBOPEHHS, 3MiHN, KOMIIUTIOBaHHS, PO3TOPTaHHS 1 HAJIaroKeHHs
nporpamu ITJIK.

TIA Portal (Totally Integrated Automation Portal) — iHTerpoBaHe cepenoBHIle PO3POOKH MPOTrPAMHOTO
3a0e3NeueHHs] CHCTEM aBTOMAaTH3allii TEXHOJIOTIYHHMX MpOLECiB Ha OCHOBI OONagHaHHA BUPOOHHMITBA (ipMH
«Siemensy [5-7].

VY nporpamuaomy cepenosunii TIA Portal [6, 7] BuUKOpHCTOBY€EThCS Ba CIIOCOOH BiIOOpaXKEHHS CTPYKTYpH
Maii0yTHBOTO TIPOEKTY aBTOMATH3AIlii: Tak 3BaHE IMOpTaTbHE BimoOpakeHH: (portal view) Ta mpOeKTHO-Opi€eHTOBAHE
BinoOpaxkeHHs (project view). IlopranpHe BimoOpaXeHHS MPEICTABISAE 3aTaIbHY CTPYKTYPY HPOEKTY i3 TOUKH 30PY
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3aBIaHb Ta QYHKIIH, SKi BUKOHYIOThCS. [IpOEKTHO-OpiEHTOBaHE BiAOOpaXEHHs MPEACTABIISE YCi KOMIIOHEHTH, IO
BUKOPHCTOBYIOTHCS. BCEPEHHI ITPOEKTY Ta JO3BOJISIE OTPUMATH IIBUIKUI TOCTYII 0 OyAb-SKOT0 3 HUX. Y IpoIeci
poOOTH Haj MPOEKTOM IMpPHU HEOOXiAHOCTI B OyAb-SIKMH MOMEHT MOJKHa IEPEKIIOYUTUCH BiJ MOPTAIBHOTO 10
MIPOEKTHO-OPIEHTOBAHOTO BIIOOPaXKEHHsI CTPYKTYPH MPOEKTY Ta Hazaxn [7].

®opmya0BaHHA Wijeil cTaTTi
Mertoto poOOTH €: MOAENIOBaHHS pOOOTH MaHimynsTropa B mporpamHoMy cepenosuini TIA PORTAL
V.15.1, nnst BUKOHaHHS HEOOXITHUX JOCHTIIHKEHb HOTO pOOOTH B AKOCTI IM(POBOTO IBIHHMKA.

Bukag ocHOBHOro MaTtepiany

Jis cripoIeHHs 3aCTOCYBaHHS AEAKHX TEXHOJOTIUHUX (PYHKINH, sIKi MOYKHa BUKOPHUCTOBYBATH Pa3oM i3
koHTpoaepom SIMATIC, B mporpamuaomy cepenoBumie TIA Portal Oyio Bukopucrano Tak 3BaHi Technology objects
(TO). Ilpu Bukopucranni ganux TO noctynHi QyHKUIT IHKANICYTIOIOTHCS Ta HATAFOTHCS PO3POOHUKY MTPOTPaMU JUIs
3PYYHOCTI JJOCTYIIy Ta 3pyYHOTO BUKOPHUCTAHHS B IPOIPaMHOMY cepenoBuii [5, 6].

3okpema, B obnacti «Motion control» Taki TO BUKOPHUCTOBYIOTH JUIsl MOJIETIICHHS KEPYBaHHS Ta 00 poOKH
JIAaHUX 3 OCeH, 0JaTKOBHMX (YHKIIH KEepyBaHHS PyXOM, a TaKOX U MIATPHUMKH PO3POOHHKA NPU CTBOPEHHI
crewiaiizoBaHoi Iporpamy i3 GpyHKIiOHAIAMH KEPyBaHHS PYXOM.

TO nns kepyBanns pyxom B SIMATIC mae HacTynHi BiactuocTi [7]:

- TPEICTaBIA€ MEXaHIUYHI KOMIIOHEHTH;

- mpenctaisie nporpamunii 00’ ekt y IIJIK;

- JI03BOJISI€ PiBHOMIipHE HANAIITYBAaHHS Ta KOHQITYpaIito;

- IHKaIICYJIFOE€ TEXHOJOTIUHY (DyHKI[IOHANEHICTB;

- 3abesmneuye MpocCTe MiIKIIOYCHHS HAKOIMIYBadiB Ta KOJEPiB, @ TAKOXK PO3MOIUICHOTO BBOLY—BHBOIY
JTaHUX;

- MICTUTh MeXaHiYHy KOH(Irypariro, MOHITOPHUHI' Ta OOMEXEHHs MPUBOAA Ta MEXaHIKH, sIKa J0 HbOTO
M1 IKITIOYEHA;

- agpecamis TO BHKOHYETBhCS 3a JOMOMOIOK IHCTPYKIiH po3pobHuka mporpamu PLCopen miomno
KEpYBaHHS PYXOM.

Lle rapaHTy€e npocTe Ta CTaHAAPTU30BaHE BUKOPHUCTaHHS (yHKLII KoHTpouto pyxy B SIMATIC.

TO nmnst «Motion control» (puc. 2) — Tak 3BaHMi TexHoJoridHuil 00’exT «TO PositioningAxis», 110
BUKOPHCTOBYETHCS U BiTOOpaXCHHsI KOMIIOHEHT MeXaHigHoro npusoja B [TJIK.

Add niew object 1%
e
|
w [] Motion Control V60 |w
"' T e—
— s —
4 TO_ositioning/xis V6.0 anual
Motion control T G —
(— 4 TO_CommandTable V6.0
k Technology objects for 57-1200 Motion
Control
SIMATIC Ident
[ E—— )
> | Additional information H
R

Puc. 2. Texnosoriuni 06’ exrn S7-1200 — kepyBaHHS pyXoM

VY BikHi KoHpirypamii «Drive» NpoBOIUTHCS HaJIAITyBaHHS T'€HEPaTopy IMITYJbCIB, & TAaKOX BMHKAaHHS
MIPUBO/IY Ta 3BOPOTHiH 3B’ 30K i3 HUM (pHC. 3).

HanamryBanns «Hardware interface» — abo HamamrTyBaHHS IMITYJIbCIB, 110 OyAyTh BUBOJUTHCH Ha OJIOK
KUBJICHHS] TIPUBOJY 32 JOTIOMOTOIO CIIELIabHO MPU3HAYEHUX HMU(PPOBUX BHXOIIB. Y MpOIEcOpax i3 peleHHuMHI
BUXOJIaMU IMITyJIbCHUI CHTHAJl HE MOXXE BHBOJIMUTHCS HA TaKi BUXOJH, TaK SIK TaKi pelie HE MAalOTh MIATPUMKH
HeoOXigHUX dYacTtoT mepemukanHsA. 11[o6 matm moxmBicte pobotu i3 Pulse Train Output (PTO) na Takmx
mporiecopax, po3poOHMKH NMOBHHHI BHKOPHCTOBYBATH CIEWiadbHy CHUTHAJIBHY IUIATY i3 PO3TAIIOBAaHUMH Ha HIiH
I(GpPOBUMH BUXOZAMHU.

Buxkopuctanas PTO Bumarae 3acTocyBaHHsS BHcOkomBHIKicHUX niumibHEKIB (HSC), TOMy Oyne
BUKOpHCTOBYBaTHCh BOynoBanuii HSC.

Pulse generator (puc. 3) — y 3anpornoHOBaHOMY IepeliKy HeoOximHo oOpatu came PTO s kepyBaHHS
KPOKOBMM JIBUTYHOM a00 CEpBOMOTOPOM 3a JIONOMOTOI0 BHMKOPHCTaHHS IMITYJIbCHOTO iHTepdeiicy. Skmio
PO3pOOHUK HE BUKOPUCTOBYBaB reHepatopu immyusciB Ta HSC (B koH®irypanii nmpuctporo), anapatHuid inTepdeiic
MOXXHAa HaJIAIITyBaTH aBTOMAaTHYHO. Y I1IbOMY BHIIQJKy BHOpaHWil y BumagarouoMy crnucky PTO Oyne
Bi10OOpakaTHCh i3 OLITUM TIIOM.
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Emergencystop
v Homing
Active

AAAAIIIIIAAD

Passive

Drive
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() PROFidrive:
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Puc. 3. CTBOpeHHsI HOBOT'0 TeXHOJIOTIYHOT0 00’ €KTa /151 KepyBaHHS MaHIMy/IsITOPOM

Tak sik obpanu came PTO, 3a nomomoroto kHonku «Device configuration» nepexoaumo 10 MpU3HAYECHHS
mapamMeTpiB IMIyIbCcHUX TapameTpiB y KoH(irypamii mpuctporo CPU. Ile Moke 3HamoOWTHCA, SKIIO iCHYE
KOH)ITIKT, ocKinbku PTO BHKOPHCTOBYETHCS Ha IHIIOMY KiHII 200 KOPHUCTYBa4 3MiHUB ITapaMeTpPH.

Signal type oOupaeTbes i3 HACTYITHUX THITIB CUTHAIY

- PTO (pulse A and direction B) — mms kepyBaHHSI KpPOKOBHM JABHTYHOM OyIe BHKOPHCTOBYBATHCH
IMITYJIbCHUH Ta HATIPSIMHHUN BUXO/IH.

—PTO (clock up A and clock down B) — mist kepyBaHHS KpOKOBHM JABHT'YHOM OyZ€ BUKOPUCTOBYBATHCH IT0
OJTHOMY IMITYJIbCHOMY BHXOAY JUISl pYXY B IIO3UTUBHOMY Ta HEraTUBHOMY HarpsMKax.

— PTO (A/B phase-shifted) — immynbcHi Buxoau s a3 A ta B OynyTh mnpautoBaTH i3 0JHaKOBOIO
yacTtoToto. [lepion iMITyJIbCHMX BHXOMIB OLIHIOETHCS HA KiHII NPUBOJA K KpPoK. 3cyB ¢a3u Mik dazamu A ta B
Oyze BU3HAYaTH HAIIPSIMOK PYyXY;

— PTO (A/B phase offset — quadruple) — imMmynbcHI Buxoau s ¢asu A Ta B mpaioroTh i3 0JHaKOBOIO
yacToTol0. Bei mo3uTuBHI Ta Bei HeratuBHI QpoHTH (a3 A Ta B OyoyTs OIiHIOBAaTHCH SK KPOK Ha KiHIII IPHUBOJA.
3cyB das3u Mix pazamu A ta B Oyne BU3HAYATH HANIPSIMOK PYXY.

OTtxe, obupaemo B sxocti mpuBoaa Drive—PTO (Pulse Train Out), mpuBon OyaeMo MiAKIIOYATH depes
BUXIJl TEHepaTopa IMIMyNbCIB, OONATKOBWI BHUXiJ aKTHBAWii Ta IONATKOBHI BXil, ONWHHUIII BUMIpIOBaHHS
BCTAHOBIIIOEMO B Tpajaycax Position unit—°.

HactymauM kpokoMm Oyzie HalamTyBaHH caMoro npusoxy (puc. 4).

Hardware interface—Pulse generator i3 Bumamarodoro cmucky ooOupaemo Pulse 1. Signal type i3
BUMaavoro crnucky oompaemo PTO (pulse A and direction B) — iMmynscHHE Ta HampsaMHHN BUXOIW OyIyTh
3aCTOCOBYBATHChH ISl KEPYBAHHS KPOKOBUM JBUTYHOM. [Iporpama aBTOMaTHYHO MiATATHE MOTPiOHI 3HaueHHs. Pulse
output — oOUpaeMo IMIYJIbCHUH BUXII UIA pyXy B MOSHUTUBHOMY HAmpsMi B IIbOMY TOTi. MOXIHBO 00paT BUXI,
BUKOPHCTOBYIOYH a00 HOT0 CHMBOJIBHY ajJpecy, a0 MpU3HAuYUTH HOro abCOMOTHY ajpecy.

Activate direction output BUKOPHUCTOBYIOUM JaHy (YHKI[FO MOXKHAa BMHKAaTH a00 BUMHKATH HANpSIMHHHA
BUXiJl, OTKE 1, HAPSMOK pyXy Oyzie 0OMeXyBaTHCh, SIKIIO BUMKHYTH HaIlpSIMHHUNA BUXI1JI.

Direction output B wiif Bkiaaii oOupaeThCst BUXiJ Ul HAIIPSIMHOTO BHXOay. Bu Moskere BHOpaTH BHXin,
BUKOPHCTOBYIOYH CUMBOJIbHY a/Ipecy, ad0 NMPU3HAYNTH HOTro abCOJIIOTHY aJipecy.

000000000000

Pulse genermor: | Fuse - Drvece conigurton
sigratpe: | ¢ & Aroid Grection o

Pube auput P 1 2 Te] 100k enbaard sutput

vl 100k onbasrd oupie

Enable and feadback of the drive
au Drive
Enabie outpt
Omer nabie
Brady gt

onee mady

Puc. 4. HanamryBaHHsI KPOKOBOro ABUryHa tumy 28BYJ-48

HamamryBanss posmmupernx Mexanigaux napametpis (Extended parameters) mpencraBieHo Ha puc. 5.
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~ Basic parameters (]
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~ Extended parameters &
°
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General (]

Emergency stop (]

ZiHonng 4 Fulses permotorrevolution: (4105 |
Active (/] —
e ® Load movement per motor revolution: | 360.0 ]

Permitted direction of rotwtion: | Both directions |
[ invert direction signal

Puc. 5. HanamryBaHHS MeXaHIYHUX PO3LIMPEHUX NapaMeTpiB ABUTYHA

Brxuragka Mechanics abo MexaHigHI mapaMeTpu ABHTYHa (pHcC. 5):

- HaJANITyBaHHS KUIBKOCTI IMITYJIBCIB, sSIKi HEOOXIiTHI JJIsI OJTHOTO MOBHOTO 00EpTy mpuBOAa (MEXi HE
3ajeXxath BiJ 00paHOi OgMHULI BUMIiproBaHHs); 0 < iMIyJIbC HA OAMH MOBHUH 00epT npuBona < 2147483647);

- HaBaHT@XEHHs 3a OJAWH IOBHMH 00epT NpUBOJA, HAJNAIITYBaHHS BIJCTaHI HaBaHTAXXEHHS Ha
obepTaHHs mpuBoja: (MeXi He 3anexaTb BiJ oOpaHoi oauHMII BuMiptoBaHHs); 0,0 < BiacTaHp Ha OOUH 00epT
npuBoja < 1,0e12).

SIKmo BUKOHYBaTH HaJalITyBaHHS JaHOTO BIKHA, I[I€ JO3BOJINTH BU3HAYMTH, YH Ma€ MeXaHika
MPOEKTOBAHOI CHCTEMH 00epTaTuck B 000X a00 JIHIIE B OJHOMY HampsMKaX. SIKIIO MU He BUKOHAEMO aKTHBALliIO
HaTpsAMKy BUXOAY IMITyJECHOTO TreHeparopa B pexkumi PTO (pulse A and direction B), Bubip Oyme odmesxeHo abo
MO3UTUBHUM 200 HETaTHBHUM HaIPSMKOM.

Invert direction — OyzeMo BUKOPHUCTOBYBATH UL TOTO, 100 aganTyBaTH CHUCTEMY KEpYBaHHS JO JOTiKH
HampsAMKy npuBoja. Jlorika HanpsaMKy Oyae 0O0epHEHOIO BIATIOBITHO 0 00paHOTO PEKUMY TeHepaTopa iMITyJIbCiB:

- PTO (pulse A and direction B) — 0 B Ha HanpsiMHOMY BHXOJli — MO3UTHUBHUM HAmIpsM OOEpTaHHS; 5
B/24 B Ha HanpsIMHOMY BHXOi — HETaTHBHUH HAIpsiM 00epTaHHS,

- PTO (clock up A, clock down B) — Buxoau Pulse output down Ta Pulse output up OymyTs oOepHeH:i;

- PTO (A/B phase-shifted) — Buxoau Phase A ta Phase B OynyTs 3MiHeHI Micusmu;

- PTO (A/B phase-shifted — quadruple) — Buxoqu Phase A ta Phase B OynyTs 3mMiHeHi MicusMu.

[Ipu MonemoBaHHI HAIIOrO MaHIMyJsATOpa obepeMo HacTynHi BenuuuHU: Pulse movement per motor
revolution—»4105; Load movement per encoder revolution—»360,0°; Permitted direction of rotation—»Both directions.

Bknanka «Position limits» Oyne BUKOPHUCTOBYBATHCH /sl HaJalITyBaHHsS T'PAHUIb TOJIOKEHHS MPUBOJA
neuryna. HW limit switchers (puc. 5) — ue axkruBauis ¢yHKIii HWKHBOTO Ta BEPXHBOTO arapaTHUX BUMHKAdiB.
AnapaTHi KiHIEBi BUMHKa4i MOXYTh 3aCTOCOBYBAaTHCh IJIsI LJIed peBEpPCYBaHHS HANpPSMKY IiJ 4ac BUKOHAHHS
npornenypu camoHaBeaeHHs. SW limit switchers — akTuBamis GyHKIT HIKHBOTO Ta BEPXHBOTO KiHIIEBUX BUMHUKAYiB
HPOrpaMHOro 3a06e3NneyeHHs.

G &
e @ Position limits
Drive (]
> Exended parameters (] Hardware and software limit switches
NEChATCS 4 [ Enable Hlimit switches
&
TS ° (] Enable SWlimit switches
General (] Input low HW limit switch: Input high HW limit switch:
ey G [ £l . Bl )
- H
ST =4 Select level: Selectlevel:
i ©
Passive ) [Low level =] [Cow level =
Position of low SW limit switch: Position of high SWimit switch:
1 -10000.0 ] 10000.0 =]

Puc. 6. Hanamrysanns Position limits 1151 06’exTa Mmaninyasitop

Hacrymauii kpok MoJietoBaHHS. pOOOTH MaHIIyIATOpa — HAJIAIITYBAHHS BKJIAJIKA TMHAMIYHUX TTapaMeTpiB
(Dynamics—General), a0, SIKIII0 TOYHIIIIE, HAIAIITYBaHHS HOTO MIBUIKOCTI 3aIlyCKY/3yIIMHKH, MaKCUMaJIbHOT HOTO
HIBUKOCTI, HOro IPHCKOPEHHS Ta YIIOBUILHEHHS Ta IPaHUIb BEJIMYMHH IOIITOBXY (Mo3uiioHyBaHHs oci TO y V2)
oci.

Unit of velocity limits — y BunagarouoMy CrucKy BHOEpEeMO OJMHUII BUMIPIOBAHHS, 32 JJOIOMOTOIO SKHUX
MOXJIUBO BKa3aTH OOMEKEHHs BEIWYMHU IIBUAKOCTI. BuOip OAWHUIL BUMIPIOBAHHS 3aJIEKHUTh BiJl OJUHUII
BHMIpIOBaHHS, IKy HaMu Oyio obpano B posximi Configuration—Basic parameters—General, i ciayrye amme mms
CHpolIeHHs BBeleHHs naHuxX. lle 3a0e3rnedye MOXIHMBICTh BBECTH MaKCHMAJbHY IIBHIKICTh SIK 3HA4YCHHS
MIBUKOCTI BUTYHA B °/c (puc. 7).
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Puc. 7. HanamryBanus napamerpis «Dynamics—General»

VY BikoHni Velocity HeoOXiHO BKa3aTu 3HAYEHHs Ul MIBUIKOCTI pyxy Maimyistopa: Unit of velocity
limits — °/s; Maximum velocity — 45 °/s; Start/stop velocity — 1.0 °/s.

VY BikoHui Acceleration/deceleration HeoOXiZHO BKa3yBaTH BEJIWYMHH NPHCKOPEHHS/CIIOBIILHEHHS:
acceleration—88.0 °/s2; deceleration—88.0 °/s%.

IIporpama aBTOMaTHYHO 3MIHUTH Yac MPUCKOPEHHS Ta CIIOBLUIFHEHHA (ramp-up/ramp-down time) (puc. 6).

 Basic parameters
> Emergency stop

General
Drive

= Extended parameters
Mechanics
Positien limits

Velocity
4+ Masirmum velocity
Startztop velocity:

S L

e
General
S
Active

A3VAIIVIIIIID

Fassive

Deceleration

Emergency deceleration
{2200 1%

[02 5]

Emergencystop ramp-down time:

Puc. 8. HanamryBanns Briaaaku «Emergency stop»

Bxazyemo HeoOximHy mBHAKICTS (velocity): Maximum velocity—45.0 °/s; Start/stop velocity—1.0 °/s.

3amoBHIOEMO  BIKOHIIE 13 BENMYMHOIO aBapiiHoro crmoBimbHeHHs: (deceleration): emergency
deceleration—220.0 °/s?. B 3a1eXHOCTI Bil HAIOrO 3aMOBHEHHS BiKOHIS MPOTPaMa aBTOMATHYHO TEPEPAxye uac
aBapifHOrO CMOBIIBHEHHS (emergency stop ramp-down time).

HacTymHuii Kpok MOJIE/TIOBaHHS — HAaJAIITYBaHHS BKJIAIKU caMoHaBeaeHHs (homing), puc. 9.

. 0000000000000000000
_ 9000000000000000000

Ilsm

a) 6)
Puc. 9. HanamryBaHHsSI cCAMOHaBeIeHHsI oci MaHinmyJsiTopa:
a) — aKTHBHE; 0) — mMacMBHe

Sxmo MM oOpanu 3’eAHaHHSA 13 TPUBOAOM MaHimysstopa uyepe3 PTO abGo anamoroBuii BuXin i3
BOynoBanuM HSC B sIKOCTI eHKO/Epy, €IMHUM IOCTYITHHM peXnMoM camoHaBeneHHs € «Use homing mark via
digital input» abo BUKOpPHCTAaHHS MITKH CaMOHABEJICHHS depe3 Nu(pOBHH BXi.

Hudposi Bxoau (Digital inputs) — y 11iif 06:1acTi MM HaIAIITOBYBAIN IIEpEMHUKAaYeM CAMOHABEACHHS:

— Input homing switch — y ipomy mosi obupaeTsest nupoBHil BXix A7 IepeMHuKada CaMOHABEICHHS.

BikHO BBemeHHA B EKCIUTyaTallifo (commissioning) — XO3BOJSE TEPEBIPUTH POOOTY 3MOJEIHOBAHOTO
MAaHIITyJIATOpa B TECTOBOMY PEXHMi, HAa TIPABUIIBHICTD MiTKITIOUYEHHS Ta BiICYTHICT MOMIIIOK (puc. 10).
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Puc. 10. Bikno Commissioning

AutoStend_1_v2.0 + PLC_1 [CPU 1215C DUDCUDC) » Technology objects » Hand1_1_T0Z [DB8)
- Master contral: 99 Actvate ¥ ) o [rem— Lo — hw @ tratle
o contrel parel Pp——
Axis control panel Axis control panel
Command Current values Command - Current values

Actlvate master control (1400°000730) o

| Do you want to use the master control to control the axis
= Hand1_1_TO2?

Posison: |00

valociy (00

Use of the master control can be dangerous for persons and machines

Thes function 1 enly suitable for commissioning, diagnestics and test

W » purpases. The function may only be ut ed by authonzed persannel L "

.| You ¢an contro the axs with the contrl panel as lang a the conral panel |-
has master cantrol
You can only s .

Axis status programming device(PC_ The cannection i manitored cychically. o 3ign of Aoxis status
s ™ the programming device PC duning the montoring
time, comtrol i refinquished for securiy ressons (] enatied
The value of monitaring time depends on the spplication. Use & low time to @ Homes
minimize ikl Besdy @ e
(@ e evor (@ mestartrequred

Ermormassage Ermor message
Monitoring time 3000 ms

Compile |

al ] Gosssetemnces | Compile | Energy Suite

[ 1 me

0)

Puc. 11. AkTuBauis pe;xumMy MojeioBanHs B BikHi Commissioning:
a) — aKTUBaLisl pe;KMMY MO/JIETIOBAHHS; §) — AKTHBHMIA Pe;KMM MO/IeJTIOBAaHHS

Bikno Commissioning Mae Jumie OOHY BKJIAIKy - axis control panel, maHemb kepyBaHHS BicCIO, sKa
JTO3BOJISIE 3aITyCTUTH IBUTYH MaHIMYJIATOpa B PEKUMI CHMYIIAIII Ta MepeBipuTH Horo poboTy. Axis control panel
MOXKHa 3aCTOCOBYBAaTH, JIMIIE SKIIO BCTaHOBJIEHO mimkitoueHHS 1o CPU B pexumi oH-NaiiH. PexomeHmyeThCs
BIIKITFOUNTH OyIb-sIKUH iHIIHHA [HTepHET-3B’ 130K, KOJIH BUKOPUCTOBYEThC AXis control panel Ta onTuMizaris, oo
CKOPOTHTH TPUBAIIICTD Yacy BIIIYKY, 4aC MOHITOPUHIY CTaHy IPUBOJY MOXKHA OOUpaTH.

Axis control panel Mmae yMOBHU# po3moaii Ha HACTyIHI 00aacTi (puc. 11):

1. Master control — y wmiit 001acTi MOXIJIMBO B3iTH Ha ceOe rojoBHe KepyBaHHs Haj TO abo MOBEpHYTH
HOro CTBOPEHIN BaMH aBTOMATHYHI# mporpami:

— KHomka Activate — BHKOPHUCTOBYEThCS i migkiaroueHHs 10 CPU uepe3 mepexy IuTepHeTi Ta mist
TOJIOBHOTO KepyBaHHA oOpanum TO.

Heo0xinHO TakoX BpaxoByBaTH HAacTYITHE, IPHUHMatOu Ha cebe rojoBHe KepyBaHHS TO:

1) mo6 B3aTH Ha cebe rojoBHe KepyBaHHs, TO NMOBMHEH OyTH BIIKIIIOYEHHH y aBTOMAaTH4HIH Iporpami
KOpHUCTYyBaya;

2) TOKHM TOJIOBHE KEpPYyBaHHS HE IOBEPTAETHCS, aBTOMaTHYHA IporpaMa KOPHUCTyBada HE BIUIMBA€ Ha
¢ynkuii TO. 3aBmaHHs KepyBaHHS PyXOM BiJi aBTOMAaTW4HOI mporpamu KopuctyBada ao TO BimxmisioTbes 3
MIOMHITKOIO;

3) xaonka Deactivate — 3a ZOHIOMOTOI0 JaHOi KHONKM BH IIOBEPTAETE TOJIOBHE KEPYBAaHHSI y CBOIO
aBTOMATH4YHY IPOrpaMy KOpUCTyBaya.

2. Axis — y miid oOmacti BBIMKHITE a00 BHMKHITE TO mus pobOoTH 3 MaHEUTI0 KepyBaHHS
BICCIO/ONTUMI3aLI€T0:

— kHonka Enable — BinnoBinae 3a BMukanus Buopanoro TO;

— kHomka Disable — Bumnkanus Budpanoro TO.

3. Command — omepariist MOXJIMBa JIAIIIE 32 YMOBH BMUKaHHS oci. Bu MoxxeTe BUOpaTH 0/iMH i3 HACTYITHUX
BXOJIiB KOMaH/;

— Jog — Tax 3BaHMIi «IIOIITOBX», ]aHA KOMaH/la eKBiBaJIeHTHAa KOMaH/Ii kepyBaHHI pyxomM MC Movelog B
nporpami KopucTyBaya;

— Positioning — 1aHa KOMaHAa «IIEPEMIIICHHS» CKBIBaJCHTHA KOMaHJIaM KEpyBaHHI pYyXOM
MC MoveAbsolute Ta MC_MoveRelative B mporpami kopucTyBada, ajie Bich IMOBHHHAa OyTH CaMOHaBEICHA IS
a0COIFOTHOTO TIO3UIIOHYBaHHS;
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— Homing — mana komaHIa «IO3WIIIOHYBaHHS» €KBiBaJICHTHA KOMaHAiI kepyBaHHS pyxom MC Home B
nporpami KopucTyBaya.

Knomka «Set reference point» Bimnosinae pexumy — 0 (mpsiMe aOCOJIOTHE CaMOHABEAEHHS), a KHOIKa
«Homing» BigmoBimae pexumy — 3 (akTMBHEe HaBeJeHHs). /s aKTHMBHOrO CaMOHAaBEJCHHS IEepeMHKaY
CaMOHaBE/ICHHsI MOBUHEH OyTH HANAINITOBAHUH y KOH(Iryparii oci.

3HaueHHs IIBUIKOCTI 3aX0/y, IMIBUAKOCTI CAMOHABEACHHS Ta 3MILCHHS OMOPHOTO MOJIOKEHHS OepyThCs 3
KoH(irypaii oci 6e3 3MiH. 3aJIe)KHO Biji BUOOPY BioOpa)karoThCs BiAIIOBIIHI 1OJIS 11 BBEACHHS 3aJ]aHUX 3HAUCHb
Ta KHOIIKH 3aITyCKy KOMaH/IH.

SAxmo BuOpatu «Enable jerk limitation» maHa (yHKIiS BHKOPHCTOBYETHCA i aKTHUBAIll OOMEKEHHS
MOIITOBXY. 32 3aMOBYYBaHHSIM IOIITOBX BCTAHOBIIOETHCS Ha BenmumHi 10% Bix HalamITOBAaHOTO 3HAYCHHS, aje
MO>KJIMBO 3MIHIOBATH JAaHE 3HAYECHHS BIIIIOBIAHO IO BUMOT.

4. Current values — y miit obmacti BizoOpakatoThes pakTH4HI 3Ha4EeHHS oci Taki sk Position Ta Velocity.

5. Axis status BizoOpaae MOTOYHHHI CTaH OCl Ta CTaH NPUBOJIa MaHIMyJIATOPA.

VY Bikni Info message BimoOpakaeTbcs posiupena iHdopmauis mpo craH oci, a y Error message
BiJOOpakaeThcsi TMOTOYHA moMmuika. HeoOximHo HaTucHyTH Acknowledge /Ui minTBepKCHHS BCIX BHIAJICHHX
MOMHJIOK.

3 wMipkyBaHp Oe3meku mapamerpu velocity, acceleration/deceleration Ta jerk iHimiami3yrooThes 3i
3HA4YCHHSAMHU, eKBiBaJIeHTHUMU Juiie 10 % Bin HanamToBaHUX 3Ha4YEHb, KOJIU MTAHENb KePyBaHHs BICCIO aKTHBOBaHa.

3HavYcHHS y BiKHI KOH}iryparii, (] BiJOOpakaroThCs pu BHOODI Extended
parameters—Dynamics—General, BAKOpHCTOBYIOTECS ISl iHiLiasi3amii.

[Tapametp velocity Ha maHeni KepyBaHHS BICCIO BHPaxOBYEThCS i3 mapamerpiB Maximum velocity Ta
nmapametpiB Acceleration/Deceleration 3 Acceleration y koH®iryparii.

IMapamerpu Velocity, Acceleration/deceleration ta Jerk MoxHa 3MIHUTH Ha TaHEeNI KepyBaHHS BICCIO B
PEXKUMI MOJICITIOBaHHS TIPOLIECY.

 Diagnostics M
Status and error bits Status and error bits —
Motion status
e pois CTETNONGEE
Dynamics settings P o
Status messages Limit switch status messages
Status messages Limit switch status messages - .
Oynamics settings ass [ Erabled [ Low Wi switch hes bown spprosched
#is [0 Enabled [@ Low SWlimit switch has been approached
E Homed [ wigh swiimit switch has been approsched
[E Homed [E High SWlimit switch has been approached B i I Lo oiink cndch St oo s pprcachnd
[ control panel active [@ High HWlimit switch has been approached B menxmauind
[3 restart required orive [l] Resdy Error messages
pive (3 fecdy EnCmessaneg & rive error [E swimit switch has been approached
[T orive error [ swiimit switch has been approached Motion ] Stendssil [ heni svich hus beon sppscached
wotion [E standstil [E HWlimit switch has been approached [ acceleranon (@ maiid dwection of mevement
f @ cceleration [0 invalid direction of movement ’ & consnt velocity @ P sesdyinuse
[E constantvelocity [ P10 alreadyin uze [ oecelersson [
[A oeceleration W] Configuration error Type ofmotion [3] Positioning Bl el e
Type ofmotion [ Positioning [ intemal error [E] Move at predefined velociey —
wove velogi
= B oK B Fomingactie
[@ Homing active [E command wble actve
[ command table active

Puc. 12. 3aranbHuii Burasa BikHa «Diagnostics»:
a) — HeAKTHBOBAHUI1 pexKUM; §) — AKTHUBOBAHU PeKUM

BikHo «Diagnostics» CKJIaAaeThCs i3 HACTYMHHUX BKIAI0K (puc. 12):

— status and error bits — ToOTO TIepeBipKa MOJOXKEHb Ta CTAHIB OCi Ta MPUBO/IA;

— motion status — nepeBipka MOJIOKESHHS, aKTyaJIbHa Ta 3a/1aHa MO3HUIIis, aKTyalbHa Ta 3a/1aHa MBUIKOCTI,
— dynamics settings — BelIMYMHHA NPUCKOPEHHS Ta TaIbMyBaHHsI, EKCTPEHOTO TalbMyBaHHSI.

B aktnBOBaHOMY peXHMMi A1arHOCTHKH BiJOOpakaeThCS MOTOYHUH CTaH MPHUBOIY Ta OCI.

BucHoBKH 3 JaHOT0 AOCTIN:KEHHA i ePCNEKTHBY NOJANBIINX PO3BiIOK Yy IaHOMY HANIPAMI
BukonaHo nepmmii etan MOJEIIOBaHHS poOOTH MaHIIMyJsTOpa B IporpaMHoMy cepenosumii TIA Portal, a
caMe CTBOPEHHS TEXHOJIOTTYHHX 00’€KTiB JaHOTO MaHIIyJIATOpa, TOOTO CTBOPEHHS LU(PPOBUX IBIHHUKIB I TPHOX
KPOKOBHX ABUTYHIB THITY 28BYJ-48, sIKi BUKOPHCTOBYIOTBCS B SIKOCTI IPHBO/IB /ISl 3aBIAAHHS PyXy MaHIIyJIsATOPY.
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