[ v o aa
msaaﬂuuuuaswmmuuuuﬁTﬂmm’dmm

aa o 34

WUASANA d3INHuqY

‘i‘nmﬁwuEf':;i‘ludmwﬁwmmsﬁﬂywmmfc’fﬂqmﬂ?mnp?mnsiumamw1ﬁmcﬁm
MvAnImnssaiena  madm3mnsmaieana
AULIAINTIUANAAT  JMIINTAIUMIINAY
Unsfinu 2546
ISBN 974-17-4830-2

a a o a @
AVANTUYDIYWIAINIUUN1INGIAY

-

[

o
&
S
-
D
o



DESIGN AND DEVELOPMENT OF A THREE DIMENSIONAL COBOT

Mr. Sirisak Sirikasemsuk

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Mechanical Engineering
Department of Mechanical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2003
ISBN 974-17-4830-2



vindadneninug N172BNULLUATHINUUE WAL NANNR

oy WEATANA ATnwug
A1 AAINITATRINA
21979t 219798 9.1 Jrunuglnilsr@ns

ALZAAINTTNAART AIaINTnINNANeAt LR iTLAneninudaiuiliudou

wikgaIn1sAnIAINuAngATTy oyumTudin

...... e AnURANEARINTINANERT

(ANART1ANTE AT ALIN A1TTUEAT)

AMIZNTTNNITADLAINYNINUS




A3ANG FTNHNAT | NTRRNUULLALR R VLUTALENa1NTF. (DESIGN AND
DEVELOPMENT OF A THREE DIMENSIONAL COBOT) . #ifinm1 : 8.a7. Anen Jungin

15e@ANS 124 w1, ISBN 974-17-4830-2.

Tuifaqiiumalulagindwjuaud igninanldiuetaunivans yususilugduuusieqdn

N miiu et iUy viadasnimineuresnysd adlsinuiiasanusudia iy

1]
o ] v ' o

-l a -l cY o ﬂ‘l v A a a <A
SUUWBNNNW (Active) u'qﬂmmmun"umwumawﬂm@ Vl’].lﬂLN’ﬂLﬂﬂﬂ']i‘NﬂWﬂ'lﬂQ’]ﬂ?:UUﬂQU@NMT’ﬂ

'
a o

| ' v
dryryrnusneg  dususienandeuiivazeraindunsuniuysgni et sauiule uddeil

waueuauigluulwinannsoinnumuiuaysdldlaensuasUsends TaoFunguuniia

o

Tauan (Colaborative Robot-Cobot ) Tauanldldgunsalsiunnaslunisdu uindrlavenldnisaie

| i

AIINANAUSTEnd T eseIiedmuaTiAn N TIAReuTigesdatsuuiuaul Tunisa¥aa

rndnusecdesieinddnld gunsalfuldoudnsmauuusie lewnsiediudesesiie 1aq

]
' T v

yurue doensnisiasnnldlaveniduszudniadn (Passive) arunsan vuaiiAnianisiaaeui

q

| v
<A o ' a <l

Wannausaniunyeed 1iatisdaensie 9idutidssneudianisWmun eenuuy uazdnainag

al o

AunLLueuilauenaniii (3D Cobot) ARanwzIfugnsaluuuwIuna RTALTAN M wE
v 3 TR uuunuaiidsu (X,Y,2) Ingldqunsniifulfsudnsmauuusieiiiesuuudesuou 3

a o

10 NI ULLTUININEAILANNIARBURTaMIINaN  PAdeildlfinianentRiaTsiu

]
aa &£ o

ANANTUTIRIRaAanTluall 95997 1esfususlavana s deduiluseniseanuuussuy
ALANYUEUE faetensldiusesjusuilavenawids  Usznaudaanislfiflugunsalaing
ANTAnIatiauaT (Haptic Interface) mstfiflugunsnidmsuinuasdaaunndlunistings waznns

il fiflugunsaifosuywdlunisdsznerduaiusine sy




## 437 05193 21 : MAJOR MECHANICAL ENGINEERING

KEY WORD: COBOT / CONTINUOUSLY VARIABLE TRANSSMISSION / HAPTIC INTERFACE
SIRISAK SIRIKASEMSUK: DESIGN AND DEVELOPMENT OF A THREE DIMENSIONAL
COBOT. THESIS ADVISOR : PROF. WITAYA WANNASUPHOPRASIT, 124 pp. ISBN 974-

17-4830-2

Currently robotics technologies are utilized in several areas. For example, robots have
been used to assist or replace some human operator task. Conventional robots generate
motions by using actuators to power at each joint, and thus they are active systems. Any
malfunctions on controller or sensor signal could result in unpredicted movement and put human
operator in potential danger. This research work proposed a novel robotic system that ensures
safety when works with human operator, called Collaborative Robot-Cobot. Cobots do not
used actuator to power their joints, but rather create motion relations between each joint by
using a device call CVTs. CVts are continuous variable transmissions. With these method, Cobot
can direct human motion passively’ and thus intrinsically safe with human operator. We
designed, developed, and build the prototype of a three dimensional Cobot manipulator. We
used three wheel CVTs and connected them in parallel to control a sphere motion. The sphere
rotations are then transmitted to a manipulator movement in Cartesian workspace (x,y,2). In
addition, we analyzed and derive kinematics of this Cobotic manipulator, which is essential to
controller design. Possible applications include Haptic Interface, Virtual Reality, Robot assisted

surgery, and Robot assisted assembly etc.

Department ____Mechanical Engineering

Field of study .. Mechanical Engineering

Academic year 2003
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