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Avamntuén eAeykKtn yla Tov ToOAAQAQOLAOKO TG SUvapng o€
SUVOLOXELPLOTAPLO CUVEPYOCLOG OLVOPWTIOU E POUTTOTIKO
Bpaxiova yla KatepPyaoieg pn mPoKaOopLoREVNG TPOXLAG

Opdavog XapaAapumnog

NEPINHWH

Me tnv avantuén tng texvoloyiag to pounot aflomolouvtal MAEOV amo OAO KOl TEPLOCOTEPOUG
Topelg. O pOAOG TOUG EKTOG OO ATOAUTWE AUTOVOROG TIPOCAVOTOAIZETAL TTAEOV OPKETA KAL OTN
ouvepyaoia pe tov avBpwro. H ocuvepyacio avBpwrmou — POUMOT amaltel TNV avamtuén
EAEYKTWV KATAAANAWV yla TG Slepyaocieg mou KaAoUvtol va €KTEAECOUV, VW TAPAAAnAa
TIapEXoUV enapkn aodalela oto xprotn.

H ouvepyaoia aut) ocuviBwg amookomel otn petadopd Kol TOMOBETNON QVIKELUEVWV N
TipAyUATOMOolNon KATOLOG KATEPYATLaS. ZTOV TOUEN TNG KATEPYAOLaG UALKWYV o Bpaxiovag pépel
KATAAANAO epyaleio To omoio 0 XprRotNnG KWEL, TIg epLoooTEPEG PopEG akoAouBwvTag KAToLla
npokaBoplopévn Tpoxtd. O okomdg toug ival n umofabuion A mpooauvénon tng duvaung mou
ookel o xpnotng Hpéow Twv doptiwv mou aokel o Ppaxiovag. 2t ePapUoOyEC QAUTES
aflomolovvtal eleykteg duvapung n Béong, avdiloya pe t™ ¢uon NG Katepyaoiag mou
XPELAETAL VO EKTEAEGOUV KAl TIG UOLKEG LOLOTNTEG TOU TIPOG KATEPYAoia UALKOU.

Ztnv mapouloa pyocia avantuooeTal 0 EAeYKTAG SUVAUNG yLa €va cUCTN KA YLa TN cuvepyaoia
avBpwrmou — pounot. O Bpaxiovag €xel To POAO HLag EVEALKTNG Baong otnpléng Tou epyalsiou,
evw mapaAnAa aokel tTnv KatadAAnAn duvapn yla mpooavénon TG APXLKAG TOU OOKEL O
xpnote. O xpnotng kaBodnyel to PBpaxiova amd tn AaPry tou e£16IKA oxeSLACUEVOU
Suvapoxelplotnpiov Tou PBPLOKETOL OVAPTNUEVO OTO AKPO TOU, XWPIC va xpelaletal va
okoAouBel kamola mpokaBoplopévn Tpoxtd. O eAeyktng oxeSLAETAL ylo KATEPYAOLA UALKWY,
amoBAEénovtag os £APUOYEG OTO XWPO TNG POUTOTIKNAG YAUTTIKNG. XTO TEAOG TNG UEAETNC
TIPAYUATOTIOLEITOL SOKLUN TOU OCUOCTAHOTOC UE Kotepyaoio PETOAALKOU Koppoatiou os SU0
Katakopuda enineda, otnv omola AEyXOVIaAL N OTTOTEAECHOTIKOTNTA TOU KAl N LKOVOTIOLNoN
TwV npodlaypadwv mou KaAeitat va mAnpot.
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Development of a controller for force multiplication in a human—-powered
robotic arm for machining of non-predetermined trajectory

Orfanos Charalampos

ABSTRACT

Due to the advancements of technology robots are utilized in more and more fields. Their role
except of totally autonomous is greatly orientated in collaboration with humans. The human —
robot collaboration requires the development of controllers for the processes, while they
provide enough safety to the user.

This collaboration is usually intended for transportation and placement of objects or
implementation of machining processes. In the field of material processing the robotic arm
carries the tool that the operator moves, most of the time following a predetermined
trajectory. Its purpose is the force degradation or multiplication of what the user applies
through the load applied by the robotic arm. In these applications force or position controllers
are used, depending on the nature of the process they have to carry out and the physical
properties of the material to be processed.

In this paper such a controller for a human — robot collaboration system is developed. The
robotic arm has the role of an intelligent tool carrier, while it applies the suitable force for the
amplification of the initial load applied by the user. The user guides the robotic arm from the
grip of the specifically designed handle that is mounted at the robot’s end-effector, without the
need to follow any predetermined trajectory. The controller is designed for materials’
machining processing, aiming at applications in the field of robot sculpting. At the end of the
study the system is tested on a metallic piece, processing two of its vertical surfaces, in which
its effectiveness and the satisfaction of the standards that it’s called to meet are checked.
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