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VJIK 004.75
Coasuikos ITaBio

JOCBIA 3AITYCKY POBOTU30BAHOI'O
3BAPIOBAJIBHOI'O KOMIIVIEKCY

EXPERIENCE OF THE LAUNCH
OF A ROBOTIC WELDING COMPLEX

VY miit cTaTTi S MOAUIIOCS CBOIM JOCBIIOM POOOTH 3 MPOMUCIOBUM POOOTOM,
PO3MOBIM TMPO aKTYyaJbHICTh POOOTH3Alll HAa CHOTOJHINIHINA JIeHh Ta MOXJIUBOCTI
po0oTa ¢ MAIIMHHUM 30POM.

KarouoBi cioBa: pobotuzanis, MammMHHUM 31ip, lasertracking, ABB.

In this article, I will share my experience working with an industrial robot, |
will talk about the relevance of robotics and capabilities of a robot with machine
vision.

Key words: robotics, machine vision, ABB.

AKTYaJIbHICTh TEMH JOCJTII)KEHHS Ta MOCTAHOBKA MP00.JieMH.

ABTOMaTH3AIlIA - MIUPOKE MOHSATTS, SIKE OMUCYE BC1 MPOIIECH, IKI BUKOHYIOThCS
aBTOMaTH4HO, 3a Jgomomorotro IIO abo pobGori. ToOTo, 1e TiI 3aBHaHHSA, SKi
BUKOHYIOThCA 0€3 ydacTi moauHu. PoGoTu3aliis s OXOIUIIOE JIHIIe Ty YaCTUHY M€l
MPAKTUKHU, KO HA 3aMiHY JIFOSM MPUXOATh (PI3UUYHI MEXaHI3MH.

Ve 3apa3 JIOJMHY OTOYYy€ BENMKa KUIBKICTh TEXHOJIOTIM 1 po3po0OoK, siKi
aBTOMATU3yIOTh Tporiecu. Lleil miaxij TakoX aKTHMBHO IMOYMHAE BUKOPUCTOBYBATH
0i3Hec. OcTaHHIM YacoM Bce Oibllle KOMMaHIA MepexoasTh 10 aBTOMAaTH3allli, a
TaKOX TMOYMHAIOTh 3ady4yaTH pOOOTIB Uil BUKOHAHHS JACSKUX 3aBlaHb. 3aBIISKU
IbOMY e(DeKTUBHICTbH O13HECY 3pOCTa€E, a BUTPATH Ha MEPCOHAN 3HUKYIOThCS.

AHaJi3 oOCTaHHiX JochaixxkeHb 1 myoOJikamii.YerBepra mnpomucioBa
peBoJIOLIS TPUCKOPIOETHCs: 10 2018 poKy B CBITI BBEJEHO B €KCILTyaTallil0 OJU3bKO
1,3 wminpiioHa TPOMHCIOBHX pOOOTIB. I[HBECTHIlI B MPOMHUCIOBUX pPOOOTIB B
BHCOKOMPHUOYTKOBOMY aBTOMOOLTbHOMY cekTopi 30umbimmmcs 3 2013 mo 2014 pp Ha
pexopaHi 43%.

3a manumu MixHapoaHoi denepariii pobororexniku (IFR), B 2015 porri obcsr
CBITOBOT'O PMHKY POOOTEXHIUHUX CHCTEM OILIHIOBABCS MPUOINU3HO B 32 MIIpA JI0JIapiB.

[inbHICT poOOTH3alIlil € KIIOYOBHM TMOKa3HUKOM €(EKTHUBHOCTI ISl OIIIHKU
MOTOYHOTO CTYIEHS aBTOMaTu3arlii BUpoOHHUIITBa. CepeaHs IIUIBHICTh poOOTH3AIlii B
cBiT1 ckiagae 66 podoTiB Ha 10 000 cniBpoOITHUKIB. Y ABAIIATH OJHIET KpaiHU LIEH
MOKa3HUK TIEPEBUIILYE CEPEIHbOCBITOBE 3HAYEeHHs. bigplnia dYacTMHa 3 HUX
3HaxonAThbcsl B €BporelicbkkoMy Coro3i. Y TOMN-CIUCOK TaKOX BXOJATH a31aTChKi
kpainu - [liBgenna Kopes, Snonis, TaiiBanb, a Takoxx CIIA 1 Kanana.

HunimHi# cBITOBHM Jifiep B MPOMHUCIOBOI pOOOTH30BaHOK aBTOMAaTH3AIlli -
[Tliegenna Kopes. LinbHICT poboTH3allii B 11l KpaiHi MEPEBHUILYE CEPEIHLOCBITOBI
MOKa3HUKHA B LUIKUX CIM pasiB -478 po6otiB Ha 10 000 cmiBpobiTHHKIB. Takox 10
JTiaupyrodoi Tpiviku Bxoaath Amonis (314) 1 Himeuunna (292).
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BujinenHss He10CTiIKeHNX YACTHH 3arajbHOi mpodJjemu. HemocmimkeHum
3aJIUIIAETHCS T€, [0 HE3PO3yMUIO, UM BUTIIHUN Tpolec poOoTH3allii A Cy4acHOl
JIOIMHHU.

Bce Oinblie koMmmaHiii MOJEpHI3YIOTh CBOI MIIPUEMCTBA poOOTaMH, JIOIU
JUINAIOTHCSA CBOIX POOOYMX MiClLlb, aJUKe B HUX Hemae BuOopy. Pobortm - Hamiiini
POOITHUKH, SIK1 HE MOTPEOYIOTh BUX1THUX YH BIAIOYHHKY.

[Tpodecop Crien XOKIiHT, OJUH 3 HAWOUIBII MAHOBAHUX 1 BITOMUX OpPUTAHCH-
KHUX BYCHHUX, 3a5BUB, 1110 3yCHJUISI 10 CTBOPEHHIO MUCIISTYUX MAIIUH MOXYTb IIPUBECTH
710 TOTO, 1110 ICHYBaHHS JIIOJICTBA OMMHUTBHCS 1] 3arpo30i0. TakoX 1€ CTOCYEThCH 1
ro6ansHO1  poOoTH3allii.

Aule SIKIIO HE pyXaTucs BHepea, TO He OyJe ceHCy Beiel muBLIi3amii 1, Ha MO0
IYMKY, TIpoLiec poOOTH3AIIIl Ta CTBOPEHHS ITYYHOIO 1IHTEJIEKTY HEMUHYYHUH.

Buk/ageHHs1 OCHOBHOIO MaTepiany.

Puc. 1. Maninynstop IRB 2400.

IcTopis 3HalioMcTBa poOOTa 31 MHOIO.

Britky 2016 poxy Mmiii 6aThKO 3aMHCIUBCS HaJl IUTAHHSIM CTBOPEHHSI BIIACHOTO
BUPOOHUIITBA 1 OYyJIO MIPUHHATO pilieHHs npuadaTu y HimedunHi 3BaproBalibHHM O\y
po6ot ABBirb 2400.

batpko 3BepHYBCA 10 crhemamicTiB mo poboTrax abbiono HamamTyBaHHS
poboTa TaOTpUMaB BiAMOBI/b, IO BIITHOBJICHHS pOOOTa HEMOKIIUBE.

[Ticns ocrtaToyHOTO pillIeHHsS 5 3alMydTaB y OaThbka YoMy poOOT CTOITh 0e3
pobotu. I, mizHar4YuCh poOieMy, s BUPIIIUB 3alyCTUTH pOOOT BIIaCHOPYY. BiTKy
2017 poxky s TodYaB BHUBYATH CHUCTEMY Ta PO3ILIMB poOOTYy Ha 5 eramiB, Ha fAKI S
BUTPATUB OJM3HKO 7 MICSIIIB.

Eran 1: [ligkmrodeHHs poOoTa 10 Mepeki Ta BCTAHOBJICHHS CO(TY.

brok kepyBaHHS poOOTOM CKJIAA€THCS 3 YOTUPHOX YACTHH :

- [Tigkmrouenns 1o mepexi Input\Output Ta Safety curnanu.

- KepyBanHnst po00Ta 4aCTOTHUMH TIEPETBOPIOBAYAMH.

- RobotComputer.

- 3BaproBaJIbHUH amapar.
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Puc. 2. biiok xepyBanns IRB 2400.

Yepesz Te, moueir podbot Beznu 3 HimeuunHwu, Bci 3’€aHaHHS Oynu po3pi3aHi
IIpUHAIIITIOCH po30UpaTUcs, SIK IPABUIILHO BCEMIA'€HATH, 11100 HIYOTr0 HE CIAIMUTH.

3’eaHanp Oyno Tak Oararo, 10 HaM 3HAJO0MJIOCS 4YMMAaJlo 4Yacy, 1100 Bce
MIPABUJILHOIII'€ THATH.

Jlani s moyaB BUBYATH €TAlM BCTAHOBJIEHHACO(TY Ta OCHOBU PY4YHOT MaHIITyJIsl-
1ii po6oTOM. 3 UM MEHI1 JOIIOMOIIIMIIOHA IeCAThPI3HUX MaHyaniB ABB.

Eran 2: IlporpamyBanHs poOota Ta kepyBaHHA Input/Output curnamamu,
KanibpyBanss.

—— Program memory

——— Program

Program data

Main Sub- i
routine routines

System modules -I

Figure 1 The program instructions control the vobot and robot peripherals.

Puc. 3. Cxema nporpamyBaHHs poOoTa.
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Puc. 4. 6 cryneniB cBo0oau pobora.

Po6otu ABB nporpamytoThcs 3a 1omoMoror MoBu riporpamyBanss RAPID.
S nouaB nporpamyBatu Ha RAPID Ta cTBOproBaB cBO1 mepiiri mporpamu, siki
poOOT Bke BUKOHYBaB. AJie OTPIOHO 000B’I3KOBO OYyJI0 3pOOUTH KamiOpyBaHHs
poboTa (st TOYHOCTI POOOTH).
Jlaini s moyaB BUBYATH MporpamyBaHHs curHaigamu Input/Output.

File Edit View
_ . Inputs/Outputs
I/O list name —w | All signals
Name Value Type
4(64)
dil 1 DI
di2 0 DI
gripl 0 DO
=i grip2 1 DO
I/O list arips I 5
grip4 . DO
progno 13 GO
welderror 0 DO
0 1

Puc. 5. Mento nporpamyBanHs [/O curnasis.

Hanpuxnan:
IFdil =1
DO

(sxmro Ha koMipky dol momaeThes 24V, To pobu HACTYIIHI i)

Eran 3: [lpuHmmn poOOTH 4acTOTHHX TEPETBOPIOBAYIB, CTBOPECHHSI MMO3MITIOHEPA.
[Ticnst TpuBasioi poOOTH MaHIIMyJIATOPA I BUSIBUB JIy>K€ HEMPUEMHY HECIIPABHICTH: Tpers
BICh poOOTa Tepectana pyxaTtucsa. bymo 4 Teopii: moraHwii KOHTaKT CHJIOBHX KaOelliB,
po6IeMH 13 COhTOM, HECTIPABHICTh MOTOPY, HECIPABHICTh YaCTOTHOT'O ITEPETBOPIOBAYA.

S mepeBipMB BCl KOHTAaKTH, TMEPEBCTAaHOBHB CO(T, JICTaB Ta MPOTECTyBaB
MOTOp, ajie mpodyieMa 3aTHUIIIIACh. 3ATUITHIOCA TUTBKH 3pO3yMITH TMPUHITUIT POOOTH
YaCTOTHUX MEPETBOPIOBAYIB 1 CIIPOOYBATH MOJATOIUTH HOTO.

I s1 3 6aThKOM MMOJArOUB POOOT.
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Puc. 6. Cxema yacTOTHHX nepeTBoproBauiB po6ota ABBIRB 2400.

BaxuBo Te, 1110, 3p03yMiBIIH 1I€H MaTepiai, y MEHE 3’ IBUJIACh MOXJIUBICTb
MIIKITIOYUTH 10AaTKOBY CbOMY BICh (TIO3UIIIOHED).

Eran 4: CodT ans cBapku TakepyBaHHS 3BapIOBAILHUMU MTPOLIECAMHU.
Koxen poboT po3po0iasieThes 111 KOHKPETHOT 3aaui.
[ ny1st 3BaproBaibHOTO POOOTA HIIOB J101aTKOBHM CO(T.

3a J0MOMOroK HBOTO KOMIT'IOTEp CHUIKYEThCS 3 IUIATOK 3BapIOBAIBHOIO
amapary i1 BiiOyBaeThCs 3BaprOBaJIbHUI MpOIIEC.

Puc. 7. I1naTa 3BaproBajbHOTO anapary.

Eran 5: 3anyck cuctemu, DeviceNetra MmamuHHMiA 31p.
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Ha nmanuit MomeHT, poOOT Bke mpaifoe. Sl CTBOPUB CallT, Jie MPOMOHYETHCS
MOCIYTH 3BaplOBAJILHOTO po0OTa Ta MOXIUBICT MOJEpHI3alli MiANPHEMCTBA
poboTOM.

http://rws-k.com

3apa3 s 3aiiMarocs HaJd NOPOEKTOM  MIJKIIOYEHHS  MiHI-KOMII IoTepa
raspberrypizio CuCTeMH 3a J0roMororo mpotokoiy DeviceNet.

Jlo raspberrypi Oyay MiIKIIOYEHO Kamepy, sfKa Tepenae 300paKeHHs MiHi-
KOMIT'IOTE€pY, a BiH, B CBOIO uepry, oOpoOisie 300pakeHHs Ha HasBHICTh 3aJlaHUX
npeameriB (peainizauis Ha MoBi Python3 Bukopucranusam 6i0iioreku OpenCV).

SIkmo Ha 300pakeHHI € TOTpiOHUIM mpeameT, TO raspberrypi BiOIpaBIsie
KOOpJIMHATH JI0 cucteMu pobota 3a gornomoror DeviceNet 1 poboT pyxaerbes y
3aJlaHy TOYKY Ta, HAMlPUKJIa, 3a0upae 00’ €KT.

CucreMu MalIMHHOTO 30py AY>K€ YacTO BUKOPUCTOBYIOTH Ha MiJMPHUEMCTBAX,
HATIPUKIIAT;

Weldguide IV - e moTyxHUil CeHCOp BIJACTEKEHHs IBY, 3aCHOBaHUN Ha
3alaTeHTOBaHId TEXHOJIOTII Ta TMPU3HAYEHUH JUIi POOOTOTEXHIYHUX CHUCTEM
3BaptoBaHHs1 ABB.

Weldguide IV 3abe3neuye QpyHKIIIOHATBHICTh BIACTE)KEHHS IUIIXOM YWUTAHHS
CIpaB)XHIX 3HA4YeHb IMIIEJAHCy, OJM3BKUX JO IOyrd, Ha yactoTi 25 kl'1, a moTim
HampaBisie pobora Ha mpaBwibHUM nuisix. Weldguide IV npusnauenuit s
BIJICTE)KCHHSI BAXKKUX BapIlaHTIB 3BApIOBAIBHOTO 3'€IHAHHA, 1[0 BUHUKAE BHACIIIOK
CKJIQJIOBUX KOMIIOHEHTIB a00 1HIIMX MPOOIIeM, [0 BUHUKAIOTH Mepe/1 MPOIIeCOM.

BucHoBku.

HemonaBno Mu  Tinbku  3amuTtanu  cebe, 1O Take poOOTH3aIls
(AutomationofRoboticProcessAutomation, RPA) 1 sika KOpUCTb MOXe OTpUMATH
Oi3Hec BiJ BIPOBADKEHHS ITi€l TexHousorii? Mano xTo uekas, mo PIIA Oyne Tak
CTPIMKO PO3BMBATHUCS 1 MPOHUKHYTH B PI3HI cdepu Oi3HECy, a TaKoXk, M0 OaraTo
KOMITaHil B)Ke HAHOIMKIMM 4yacoM OyyTh MaTH JOCBiJ] BUKOPUCTAHHS MOKIUBOCTEH
I1€1 TeXHOJIOT1T TTopsiA 13 ITy4YHUM 1HTenekToM (IITtyunwmii inTenexr, Al).

Bemukuii moteniian Al, Hajme)KHUM YWHOM I1HTETPOBAHUN 3 TPOrPAMHUMHU
poboramu, pobuth MaitoyTHe RPA myxe GaratooOinsrounM i, O6e3mepedHo, BUBEIE
Oi3Hec Ha HOBUM piBeHb omepalliiHoi edextuBHocti. Al, ML 1 BI no3Bonsars
aBTOMAaTH3yBaTH 4Yepe3 poOoTh3arlito Ie 0arato mpoIeciB, BKIOYAIOUMA 1 Ti, SKi
BUMAaramTh TPUUHATTS PIlIeHb, CYy/KEHb, OOpOOKM HETpPUBIAIBHUX CIIEHApIiB 1
HECTPYKTYPOBaHUX NMaHuX. /[ KoMMaHi#, sKi XO4yTh JOCSATTH 3HAYHOTO €PEKTY BiJ
poboTu3ariii  Oi3HEC-POIECiB, JyXKE BAXKJIMBO BXKE 3apa3 pO3MI3HATH BUTOIU
koMOinyBaHHs RPA 3 pisaumu tumamm Al, ML, BI i KOrHITHBHUX OOYHCIICHB, a
TaKOXX MOYATH BIPOBAKyBaTH KOTHITUBHI TEXHOJIOT1I Ha paHHIN CTaaii pO3ropTaHHs
RPA, mo0 gocsrtu ycmixy 1 OyTH JiepoM Ha PUHKY.
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EXPERIENCE OF THE LAUNCH OF A ROBOTIC WELDING COMPLEX

Relevance. Robots in antiquity and through the Middle Ages were used
primarily for entertainment. However, the 20th century featured a boom in the
development of industrial robots. Through the rest of the century, robots changed the
structure of society and allowed for safer conditions for labor. In addition, the
implementation of advanced robotics in the military and NASA has changed the
landscape of national defense and space exploration. Robots have also been influential
in the media and profitable for toy manufacturers.

Problem Statement. Replacement of human work, improved production, lower
costs, increased productivity

Analysis of recent research and publications. The Boston Consulting Group
predicts that the share of robot-solved tasks will increase from 8% today to 26% by
2025. The leaders of the robotic production will be China, Germany, Japan, South
Korea and the United States. Together, 80% of all robots' purchases will be needed for
their share. Unlike people who can double productivity over 10 years, robots are able
to double their every four years - this is Sirkin's analyst from BCG.

General model structure.Robots will soon be everywhere, in our home and at
work. They will change the way we live. This will raise many philosophical, social,
and political questions that will have to be answered. In science fiction, robots become
so intelligent that they decide to take over the world because humans are deemed
inferior. In real life, however, they might not choose to do that.

Robots will be commonplace: in home, factories, agriculture, building &
construction, undersea, space, mining, hospitals and streets for repair, construction,
maintenance, security, entertainment, companionship, care.

Conclusions. It is worthwhile to understand that even today robots play an
important role in production, they constantly increase their influence on all spheres of
industry, they show special efficiency and the opportunity to increase production rates.

Key words: robotics, machine vision, ABB.



