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Methodological process for creation of palletizing — assembly process with industrial robot using is the main idea of this
article.It is important to define basic structure of the palletizing - assembly workplace with deployment of industrial robot,
motion sequences methodologies for building of palletizing - assembly workplace based on the modular principle in order to
create various structures such workplaces. In order to achieve a high degree of autonomy, this article is based on findings
modularity of basic building blocks these workplaces.
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Ocnosnoto idecio yiel pobomu € Memoooa02iuHUll RPoyec CMEOPEHHs NAKEMYEAHHS — NPOYec CKIA0AHHS 3 BUKOPUCTIAHHAM
NPOMUCT08020 pobOmA. Bajiciueo susHawumu 0CHOGHY CpYKmypy NAKemyBaHHs — MOHMANC HA pOOOYOMY MicCYi 3 pO320pMaH-
HAM NPOMUCTO8020 pOOOMA, PYX)y NOCI 008HOCMEN MeMOO0I02ii N06Y008U NAKEMyS8aHHs — pob0OY020 Micys 05 30ipKi HA OCHO-
6i MOOYNILHO2O NPUHYUNY OIS CMEOPEHHSL PISHUX CIPYKMYP MaKux pobouux micyv. Jis 00CACHEHHs! 8UCOKO20 CIMYNEHs. A8Mo-
HOMII, Ys cmamms 3aCHO8AHA HA Pe3YTbIMamax MoOYIbHOCHU OCHOBHUX OYOi6enbHUX OIOKI8 MAKUX poOOUUX Miclb.

Knrouosi cnosa: memooonoziunuii npoyec, CK1aoanvHi 00'ckmu, MoOyIbHUlL, OU3ALIH.
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OcHosHOIL udeetl OaHHOU pabompl A6AAEMCI MEMOOONA0SUYECKULL NPOYecc CO30aHUsL NAKEMUPOBAHUSL — NPoYecc cOOPKU
C UCNOJIb30B8AHUEM NPOMbIULIEHHO20 po6oma. Baoicno onpedeﬂumz) OCHOGBHYI0 CMPYKmMypy nakemupoeanus — MOHMAdNMNC HA
pa6oqu mecme ¢ pazeepmoléaHuemM NPOMblIUIEeHHO2CO p060ma, 0BUICEHUSL NOCNICO08AMENLHOCINEU MEMOO0N02UU nocmpoe-
HUSL NAKEMUpPOBanus — paboue2o Mecma Oasi COOPKU HA OCHOBE MOOYIbHO20 NPUHYUNA Ol CO30AHUSL PA3TUYHBIX CIPYKMYD
maxKux pa601mx mecm. ,ZI]I}Z OoCmudICeHUs 8bICOKOU CIMeneHu asemoHomMuu, sma cmamvs OCHOBAHA HA pe3)ybmamdax ."l/loayﬂb-
HOCMU OCHOBHbLX CMPOUNIE/IbHbLX 0710K068 OAHHbIX pa601mx mecm.

Knroueswie cnosa: memooonozuueckuti npoyecc, coOOpourvle 00beKmbl, MOOYIbHbIL, OU3ALIH.

Puc.: 6. bubn.: 9.

Introduction. Palletizing — assembly workplace consists of a pallet conveyor, assembly
objects, and robot. The robot approached positions that control program based on parameters
derived from assembly object properties and sensory systems used in palletising is calculated
in advance. For monitoring the whole process is necessary to use complex sensory systems.
Palletized may be different or the same assembly objects, including, in the case of different
shapes or different. On that basis is generating algorithms and depend on their complexity [1].

Regards to the variety of assembly objects, assembly operations, and diversity of other
factors, the structure of flexible assembly workplaces are highly diverse [2]. The basis for
construction is modular units and other equipment including programmable assembly units,
robots and manipulators, supply and transport equipment, control units etc.

Palletization methods can be divided into:

— 1D palletization: It is sorting of assembly objects on a pallet in one direction. In this
type of robot palletization which uses a simple robot control of one recalculation of
coordinates - other coordinates are in each cycle still constant. Palletizing is done by either
horizontally or vertically direction.

— 2D palletization: Assembly objects are stored on a pallet in two ways. Two
coordinates are changing and the third remain constant. This palletizing is used when we
create pattern layout of objects in a single layer.

— 3D npalletization: 3D palletizing used also third coordinate for storing assembly
objects. It uses a process in which pattern is formed in the 2D palletizing, and then this pattern
is repeated in several layers on each other. It may vary in individual layers. In this type of

palletization is very into account the stability of objects that are stored on a pallet [3].
© Baram M., bana3 B., Cemiion 4., ITyrana I7I., 2016
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In design of palletizing - assembly workplace we start from fact that actual logistics
chains, therefore conveying lines are already designed, it means that we know:

— sequence the logistics chain,

— transport time,

— layout of conveyor lines,

— input and output of conveyor lines and their construction.

Block scheme for methodological process for creation of palletizing — assembly
workplace can be seen at Fig. 1.
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Fig. 1. Block scheme for methodological process for creation of palletizing — assembly workplace

Selection of stored objects on the palette. The most important construction data which
are examined in the creation of object base include: geometric shape, size, weight, material,
intermediate form etc. For technological data are during analysis of assembly object base
most often analysing the type of technological operations and involved work [4]. Model of
assembly object base can be determined by production capacity of robotized workplace for:

— individual operations,

— assembly objects,

— workplaces and whole manufacturing system.

When choosing a method for storing of assembly objects to pallet for a variety shape of
components it is mainly about their planar arrangement on a support surface of system palette.
It is implemented in a way to keep them stabilized (fixated) position during the section of

Selection of robot Database of robots
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palletizing - assembly process in which it is necessary to change the orientation of assembly
objects or changes its static position [5].Components should be stored on a pallet in such way
so distance between assembly object and pallet was as large as possible and to focus on object
was placed in the smallest possible distance from the support surface of palette.

Picture 2 shows the various grid types for regular arrangement of assembly objects on a
pallet, at picture 3 shows possible way for variety assembly object storing on a pallet.
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Fig. 3. Possible way for variety assembly objects storing on a pallet

Input of assembly objects. Input of assembly objects to the palletizing - assembly
workplace is first step from the series of individual operations, without which palletizing -
assembly process was not possible. Assembly objects are basic building components of final
product [6]. So, it is necessary to provide a flexible transport system which allows you to
input and output to and from the workplace as soon as possible. Components have to be
during inputting into workplace required orientation, so, it is necessary to orient them through
suited equipment by orientation elements that are placed in lanes of vibratory trays. Picture 4
shows vibratory tray and different paths and slides [7].

WY,

&
& & @
(%

Fig. 4. Vibratory tray with different paths and slides

Selection of an industrial robot. The selection of an industrial robot plays an important
role in design process of palletizing — assembly workplace. It results from suitability of
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specific types of robots for various applications occurring in the manufacturing process.
Picture 5 shows a methodological process for selection of an industrial robot.
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Fig. 5. Methodological process for selection of an industrial robot

For applications in palletizing - assembly process is the most appropriate types of robots
SCARA type and linear (Cartesian) types of robots [8].

Selection of gripper. The most widely used effector for robots are gripper’s types to
securing the grasping of manipulation object, its stable position on movement and the release
of next manufacturing operation[9].From a structural point of view can define from gripper
following separate components:

1. Energy source — in choosing the appropriate type of gripper, we must take care that
such source of energy for our applications suitable to power him. It is preferable to choose
such an energy source which is powered by a robot. E.g. if robot is electric, it is suitable to
choose electrically driven gripper.

2. Transmission mechanism of movement — most important requirements for
transmission mechanism of movement is requirement to link between distributions of gripper
working parts, ant it is in case of need to centre for assembly object.

3. Outputs of parts - basic output elements include: interchange ability (fixed and
removable), number of jaws.

Picture 6 shows 2, 3 and 4 fingered grippers.

Fig. 6. Grippers regards to type of jaws (fingers)

Conclusion. The aim of this article is to create a methodological process for designing of
palletizing — assembly workplace. Article emphasizes to the designer for importance of individual
components of workplace. As such, compatibility is one of the factors without which the creation
of variant structures not is possible. With increasing degree of automation is also growing
demands on the intelligence of palletizing - assembly workplace. The paper shows methodology
for designing of palletizing - assembly workplace by using principles of modularity and integrated
vision sensor system to the increasing intelligence of such workplaces.

"Paper is the result of the Project implementation: University Science Park TECHNICOM for

Innovation Applications Supported by Knowledge Technology, ITMS: 26220220182, supported by the
Research & Development Operational Programme funded by the ERDF."
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