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DESIGN OF INDUSTRIAL ROBOT WITH INCREASED LOCOMOTION

Urgency of the research. One of the top trends in the field of mechanical engineering is automation. An inherent part of
automation in today's businesses is industrial robots of various categories. In today's industrial production, human and robot
are usually separated from each other in order to avoid potential collisions. Continuous development and the growing trend
of robotics, in order to increase competitiveness, abandons this individual and isolated robot deployment and prevents
group-building of human-robot workplaces.

Target setting. The reason for designing industrial robots with capacity around 5-10kg according to human anatomy is
that the transition from semi-automated production (operating lines controlled by operators) to fully automated production
requires industrial robots that have dimensions similar to human anatomy.

Actual scientific researches and issues analysis. The current production of robot devices reaches a high technical level,
which is further enhanced by the continued development of their subsystems, but also by the upgrading of functional princi-
ples and elements that are involved in the architecture and morphology of these devices.

The research objective. To what extent is it possible for the work process to be mechanized or automated depends also on
the level of development of the used equipment. In today's development stage, design of automated device is also automated.

The statement of basic materials: From the point of view of approaching the design of robots systems means a common
sign is a mechatronic approach. Robots technical devices are a typical product with all the features of mechatronics (linking
knowledge of engineering, management methods and artificial intelligence). This becomes the starting point for the elabora-
tion of the methods of designing robots at all.

Conclusions. This article focuses on the design of the robotics devices, whose main task is to perform the assembly. The fu-
ture of deploying human-robot collaboration has enormous boundaries and many variables that still need to be addressed. It is
important to remember that this technology is not about replacing people with robots. Rather, it is about using robust human
features and robot strengths to achieve a new level of efficiency and productivity that could not be achieved by self-employment.
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Introduction. One of the top trends in the field of mechanical engineering is automation.
An inherent part of automation in today's businesses is industrial robots of various categories.
Another very significant trend is the reduction of production costs, which forces engineers
working in the field of development to continually work on new technology solutions that
bring cost savings to the same productivity. In the case of this work, this is a design of an in-
dustrial robot applicable in the field of automotive production, hired when mounted in assem-
bly lines. The aim was to design a device that is capable of replacing two industrial robots, a
collaborative robot and a human worker [1; 3].

Robotic installations are currently fully-developed technical systems that are standardized
into manufacturing systems in industries, expanding their use in non-productive and non-
industrial sectors, and starting to move dynamically to service activities. The current produc-
tion of robot devices reaches a high technical level, which is further enhanced by the contin-
ued development of their subsystems, but also by the upgrading of functional principles and
elements that are involved in the architecture and morphology of these devices [4; 6; 8].

In current industrial production, man and robot are usually separated from each other to
prevent possible collisions. Continuous development and growing robotic trend to increase
competitiveness, abandoning this individual and isolated robot deployment, and preventing
group robot building.

Concept of kinematics

The main idea behind the task is to create a kinematic chain that consists of a kinematics of
a SCARA industrial robot and 6 axis industrial robot with a angular workspace, fig. 1 [2; 7].

By combining these two kinematic chains, we get to a totally new kinematic chain and
thus to a whole new category of industrial robots. Such a kinematic chain has a higher
handling capability and a new "latching" function that is applicable to events when it is
necessary to circumvent the obstacle from the side.
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Fig. 1. Proposal of the kinematic oncept

Currently, industrial robotics uses the concept of a shoulder, which is based on the
comparison of the anatomical construction of the upper limb of a human being called "hand".
The proposed kinematic chain concept is shifted to the concept of "hand and hull" when
compared to human anatomy, fig. 2 [5; 9].

Fig. 2. View kinematic on human anatomy

The reason for designing industrial robots kapacity around 5-10kg according to human
anatomy 1is that the transition from semi-automated production (operator-operated
workplaces) to fully automated production requires industrial robots that have dimensions
similar to human anatomy. For companies, in the field of automotive, it is preferable to
modify actual production or, projects by deploying industrial robots to build new fully
automated production lines. These lines are ergonomically designed to provide operators with
the most natural and health-conscious jobs in their jobs [10; 11].

From practice, we can determine that the width of jobs is about one meter. Therefore, it is
necessary to consider this fact in the design of the industrial robot and to choose the shoulder
size accordingly.

On the basis of the analysis carried out, a solution was proposed for the operation of the stand-
ard workplaces. The design includes three arms that increase the handling capacity of the industrial
robot. The kinematic chain is inspired by the SCARA and angular industrial robot links, Fig. 3.

This solution, by adding another degree of freedom, becomes slightly more complex from
a structural point of view. Also, by adding any additional degree of freedom, the task becomes
more complex in terms of governance as well. Each arm layout is to a certain extent governed
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by a spring as a spring, thus vibrations are generated, and the exact positioning of the end
member is all the more complicated. For these reasons, it is necessary to choose components
with sufficient stiffness and low will, which is more demanding and costly [11; 12].

L1

R2

Fig. 3. Kinematics of robot

advantages:

1. Higher handling ability

2. Ability to bypass obstacles from the side

3. The ability to move in SCARA mode at any height

4. Control of axle distance when moving in SCARA mode

disadvantages:

1. Design requirements

2. Rigorous management

3. Higher costs

Design of robot dimensions

Based on the analysis of existing workplaces and on the basis of the requirements of
businesses for a space for easy maneuvering activities (up to 10kg), I propose, based on the
human anatomy model, the ratio of shoulder to arm 2 - 2: 3. Thus the suggested dimensions
are as follows:

L1 600 [mm]

L2 400 [mm]

L3 500 [mm]

Based on the robot kinematics I suggested the following workspace:
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The anguloid workspace has the largest dimension of 1500mm, which is the range of the
proposed industrial robot. Fig. 4 shows the robot kinematics in a stretched position (full line)
and also in the SCARA mode (dashed line).
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Fig. 4. Design of the robot workspace
Assembly of the proposed industrial robot

The methodology of the thesis is as follows:

* calculation and design of the propulsion system, simulation from the calculations is in
fig. 5.

* modeling of parts and sub-assemblies from the robot end - the reason for this
methodology is possible SolidWorks calculates moments of inertia of the parts of the robot
and the team

then simple calculation and design of other drives from the effector to the carousel,

* creation of robot assembly fig. 6
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Fig. 5. Simulation from the CAE system

98



TEXHIYHI HAYKHM TA TEXHOJIOTI Ne 4 (14), 2018
TECHNICAL SCIENCES AND TECHNOLOGIES

Fig. 6. Design of robot

Conclusion. At present, a large proportion of industrial activities are carried out using ro-
bots. Nevertheless, manpower is still done manually, where a human worker has added value
for performing tasks that the robot can’t (or very difficult) perform. That is why new opportu-
nities are opened and thinking about the types of applications where it is possible to combine
individual tasks of the robot and human work. This is accomplished by deploying co-
operating robots to production lines and workplaces. The future of deploying human-robot
collaboration has enormous boundaries and many variables that still need to be addressed. It
is important to remember that this technology is not about replacing people with robots. Ra-
ther, it is about using robust human features and robot strengths to achieve a new level of effi-
ciency and productivity that could not be achieved by self-employment.
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Pyoonvgh HAnow, /Jlominix JJobisaw
KOHCTPYKUIA MTPOMUCJIIOBOI'O POBOTA 3 HIABUITEHOIO THYYKICTHO

Axmyanvuicme memu oocnioxncenns. OOHUM 3 OCHOBHUX HANPAMKIE y 2any3i MAuuUHOOYOYBaAHHS € ABMOMAMU3AYISL.
Hesio'emnoro yacmunoio agmomamusayii cynachux niONpUEMCMS € NPOMUCIO08] poOOmuU Pi3HUX Kame2opitl. Y cyuactomy npomu-
CNI0BOMY BUPOOHUYMEI THOOUHA 1l pOOOM 3a36utall 6I00KpemMIeHi 00UH 8i0 00HO20, 3 MEMOIO YHUKHEHHS MOJICTUBUX npomupiy. besz-
nepepeHuUll PO36UMOK POOOMOMEXHIKU 1 3pocmaroua menOeHyis il KOHKYPEeHMOCHPOMOJICHOCHI 3YMOGTIOIMb He0OXiOHiCMb
posmautysanis ybo2o poboOmMa OKpemo, i301608aHO, WO 3aN00ieaAc MACOBOMY CHIBOPEHHIO PODOUUX Micb TTOOUHA — POOOM.

Ilocmanogxa npoénemu. Ilpuuunoio npoexmyganHs nPoMuciosux pobomis eanmasiconioiomuicmio oauzeko 5-10 ke
8i0N08IOHO 00 AHAMOMII IIOOUHU € Me, WO 0151 Nepexody i0 HANIBABMOMAMUYHO20 BUPOOHUYMEA (POOOUI NiHii, KOHMPONLO-
6ani onepamopamu) 00 NOGHICMIO AGMOMAMUI0BAHO20 BUPOOHUYMEA NOMPIOHI NPOMUCLOB] pOOOMU, PO3MIPU AKUX AHA-
J02iYHi aHamMOoMii T110OUHU.

Ananiz ocmannix 0ocnioxycens i nyonikayii. Ilomoune upobHuymMBo poobOMU308aAHUX NPUCMPOI8 00CALAE BUCOKO20 MeX-
HIYHO20 PigHs, KU e Oibule NOCUTIOEMbCS BHACTIOOK NOCMIUHO20 PO3BUNIKY IX niOCUCIeM, a MAKONC 30 PAXYHOK NOHOBEH-
HA QYHKYIOHANbHUX NPUHYUNIE | eleMenmis, KT Depymb yuacme 6 apxXimexmypi ma Mopgonozii 8Kazanux npucmpois.

Ilocmanogka 3agdannsn. Mexanizosanuii abo agmomamu3o8anuli npoyec pobOmMu 3anedAcUums maxodic 6i0 pieHs po-
3po6KU 8UKOpUCMOBY8aHo20 obnaonanna. Ha cyuacnomy emani po3eumky npoekmyeanHs a8momMamu308ano20 npucmpoio
Makodic NOBUHHO 6YMU ABMOMAMUIOBAHUM.

Buknao ocnognozo mamepiany. 3 no2nsady nioxody 00 po3pobxu po60momexHiyHux cucmem MOICHA 3pOOUMU BUCHO-
60K, U0 3A2ANLHOIO 0O3HAKOIO € MexampoHHUtl nioxio. Pobomomexuiuni npucmpoi — ye munoguii npooykm 3 ycima gpyHxyiamu
Mexampouixu (36'13ye 3HaHHA MeXHIKU, Memooie ynpasninua i wmyuno2o inmenekmy). Lle cmac 8ionpagnoio mouxoio ons
PO3pOOKU Memo0ie npoeKxmysants pobomia 83azaii.

Bucnoexu. Cmamms npucesauena po3pooyi npucmpoie po6omomexnixu, 0CHOBHUM 3A80AHHAM AKUX € GUKOHAHHS CKIA-
Ooanna. Maiibymme 8ukopucmants cRigpoOimHUYmMEa Midic 1OOUHOIO | POOOMOM MAE GenudesHi medici i Oe3niy 3MIHHUX, AKI
HeobxioHo posenanymu. Basicauso nam'smamu, wo 3anpononogana mexmonoeia ne npusnaiena Ons 3aminu aooei poboma-
mu. Cxopiute, 1i0embcsi npo UKOPUCMANHS HAOIUHUX XAPAKMEPUCTNUK TT0OUHU MA Uil poboma ol 00CASHEHHs HOBO20 PiBHS
epexmugnocmi ma nPOOYKMUSBHOCMI, AKIi HEMOACTUBO OOCACIU OKPEMO.

Kniouosi cnosa: npomucnosuii pobom,; ckiaoanus, pobomomexixa; upooHuua OinbHUYys.
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