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MODELLING OF ROBOT MANIPULATION IN INTEGRATED PRODUCTION

Urgency of the research. Cell production has become one of the most important studies of the arrangement of production
systems. This production philosophy is based on the fact that the products are similar in shape and production processes. This
allows parts to be grouped into groups that they share during their processing, ensuring an economic effect.

Target setting. Automated production systems are built with large investments. The result is small-scale production auto-
mation cells, including industrial robots, including handling automation. These automation islands did not meet expectations
in terms of costs, commissioning dates, meeting production deadlines, achieving planned performances, so attention must be
paid to integrated production.

Actual scientific researches and issues analysis. Integrated production reduces material handling and transport time. By
making the product more time on the machinery and less time on the road. Because the parts move in the chamber and not in
the entire factory, travel time and distance are reduced, leading to a reduction in material handling costs, which represents
between 20 and 50 % of the total operating costs.

Uninvestigated parts of general matters defining. Most articles and other publications on the problem of modeling inte-
grated manufacturing alleviate the problem of modeling a specific cell. In my article I will solve a production cell in general
without specific properties.

The research objective This paper focuses on the integrated and logistic of the style of material flow, suitable for reali-
zation manufacturing and logistics network. Solution base is defining of mission, objectives and goal integrated of the style of
material flow. The core of solution is analysis of strategy on integrated. The result of solution is to define tools integrated and
Jformation evolution profile of the style of material flow.

The statement of basic materials. In general, the key to building integrated production is group technology based on the
principle of material flow analysis. The problem of modeling integrated production points to possible variants of solutions
based on the analysis of material flows. However, considering only this criterion is insufficient for practice, because it does
not consider e.g. about the number of pieces.

Conclusions. These relationships are representative of some approaching the importance of parameterization, which
remains open and accessible to address other tasks to optimize the production system.

Keywords: material flow; manipulation technical; integrated functions.
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Introduction. Development of automation assembly systems makes the question of effi-
ciency and optimization, which can be addressed with regard to external conditions and internal
conditions. One of the determining factors is the automation of manipulating and flexibility of
material flows that are important in adapting manufacturing systems for large-scale changes in
market quality and reducing production costs. The requirements of flexibility and quality pro-
duction, low implementation costs lead to the creation of expediency handling equipment and
structures based on nature of phenomena associated with the implementation of functions and
activities [2].

For this purpose, to accede to the development of manipulating systems perspective as a
basis for the creation of flexible material flows. These are being diverted away from graphical,
analytical and parametric models and then used to design effective and efficient elements,
equipment manipulating and ensembles [1; 3].

Model of integrated production. Addressing integrated handling due to the fact that the
function of the material handling time and the number required to provide a process or depart-
ment material producing devices as well as time to settle differences and inequalities, which
have created in integrate technology operations in a coherent process [10].

For medium-sized enterprises in manufacturing structures for small series as well as large
enterprises with a variety of simple tasks in the handling of workpieces is under considerable
pressure to reduce production costs by all means and purposeful automation. For these areas it is
advisable to develop an integrated material flow solutions. Flexible automated handling the ma-
chine and automatic supply of individual production cells are still scarce. Towards an integrated
manufacturing system automation modules are still missing. Even in exceptional cases specifi-
cally addressing the use of automation of handling general fail and the concatenation of certain
types of components and the high costs incurred in individual solutions. Only by developing the
production-transmission systems, and in particular concatenation of grouping of workpieces can

create cost-effective systems that meet the established requirements [4].
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The strategic objective is to achieve a more comprehensive application of automation engineer-
ing and manufacturing into one compact unit production logistics chain- Fig.1. profiling under the
integrated material flow. This trend makes the deployment of advanced concepts of the transport
storage and handling systems that ensure a high degree of automation and modularity. Handling,
transport and storage technology is indispensable for those goals, but far from forming an integrated
system. Equally important is a well-organized flow of material. While the system applies the prin-
ciple of integration objects to avoid unnecessary handling operations, respectively to be easily au-
tomated. The rational is needed to automate operations such level of integration to secure the re-
quired handling functions and to avoid duplication and thus unorganized production [5].
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Fig. 1. Production logistics chain
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Creating an integrated handling system, and hence more real integrated production and assem-
bly is, undoubtedly, the systemic nature of the creative question. This leads to the search for answers
on how to create complex technical systems, which currently require only a significant increase in
the level of automation, but also the design of appropriate means of forming system [2].

Description of the solution. In modelling and parameterization tasks, automated handling
assuming availability of exact methods of system analysis, in methods for the registration sys-
tem using a formal mathematical apparatus. Mathematical modelling is one tool in addressing
the tasks of analysis, design and management of handling systems, which have a material effect
on its efficiency. It is an abstraction model that is based on the allocation and modelling of
critical information, material and physical communication in circulation (Fig. 2) [6].
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Fig. 2. Form integrated production system
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Modeling. Creating the material flow logistics solutions precedes the description of com-
munication material and registration material communications network, describing the track
mounting system. Based on the decomposition of the manufacturing system of an indirect link
between the storage node-handling hub-production unit with its own handling equipment. For
a description of the material define the communication nodes (marking O), and ". joining the
(sign ---). Depending on the status and role of the studied functions handling system varies the
number of nodes, their state and mutual relations. Therefore, the model must represent the com-
munication material such registration, to determine the starting node (U1), the target node (Uy)
and Centre knots (U», ..., Up-1). Then material communication network is the sum of flows in
all the roads leading from node U1 to node Un. If the communication system of the material in
any sub- Ui, Us, ... Uy, defined as a structure of nodes Uj (ui1, ui2 ,..., uim), Uz (u21, uz, ..., Uzm),
Un (Un1, Un2, ..., Unm), Fig.3 then analyze the material flow system for the distinctive level nodes
ujj (operations, buffer), at nodes Uy, Ua, ..., Uy (central), or U level (operational, interoperable,

central), Fig.4. [8]
Production
technology VSi

ID

Supply/ delivery
technologies

Fig. 3. Description of communication material — central level
Uy

Fig. 4. Description of communication material — operational level

Where U; input-output store;
Ua,...,Un — manufacturing/ assembly cells;
ujj — technology/ storage space.
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Writing a network of communication between the base material, the target node and the
centre nodes can be transferred using the incident matrix and graph-oriented material flow [7].

Parameterization. The communication system can be blamed for the material type and
position of individual nodes, the number of input and output material flow, the maximum ver-
tical connection with the node creating the material pattern, the presence of loops and the oc-
currence of isolated node [9].

These methods of modelling material communications are limited to standard types of dis-
tribution operations, which characterize the intervals between arrivals and time requirements of
handling a relatively simple structure of network communications material and simple rules for
the operation. Cover wider ties information, material and physical communication is configu-
rable options in material flow through the so-called the transport matrix, table.

Table
The transport matrix material flow
OD/DO % Ui XUk XUn
Ui % ;T 13 ;T ayy
U, lel a, = ﬁaz .
X5 Xy
Uk Z as, % ZC’M
Un Zu ayn &042 W
Y Yo .

Where Xjj — the number of objects (handling units);

Yj; — distance respectively transit time between nodes;

ajj — continuity operations and activities between the production and storage sites.

Rows respectively columns represent different points of the network once communication
material, and the transition from one point to the second point is represented by the matrix
element, whose index is the line end point (where), and a member of itself contains a value
which is given by elements x, y, a. Parameterization problem can be further used to determine
the number of transport and handling units and the organization handling the arrangements [13].

In determining the number of vehicles (ID) and manipulation (IM) units of the production
system based on: the relationship (1) if it is the flow of materials between storage nodes and
production units in direct custody or between nodes and storage nodes handling of individual
production cells with indirect link (central level).

ID = XY (1)
Where Xjj — the number of objects (handling units) transported per hour;

Y — transit time between nodes [min];

p — the number of pallets in the transport dose;

s — the number of components in the palette;

1 — access torn transport units in the system.

These relationships are representative of some approaching the importance of parameteri-
zation, which remains open and accessible to address other tasks to optimize the production
system [12].
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Conclusions. These relationships are representative of some approaching the importance of
parameterization, which remains open and accessible to address other tasks to optimize the
production system.
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MOJIEJTIOBAHHS ABTOMATHU30BAHUX OIEPAIIIN B IHTETPOBAHOMY
BUPOBHMUIITBI

AKmyanvhicms memu 00cnioxcenna. I pynose supodHuymeo cmano 0OHUM 3 HAUBANCIUBIULUX HANPAMKIE 6 Op2aHizayil
6upobHuyux cucmem. Ls gpinocogia eupobruymea spyHmyemocs Ha cxodxcecmi 6upobie 3a hpopmoio ma 6UpoOHULUMU NPOYe-
camu. Lle doseonac sepynysamu demani 6 epynu, 3a AKUMU 60HU OIIAMbCA NIO Yac ix 0OpoOKuU, 3a6e3neyyiouy eKkOHOMIYHUL
egpexm.

Ilocmanoexa npoonemu. B asmomamuzosani eupobHuyi cucmemu 6K1a0aiome eeuKi ingecmuyii. Pezyismamom € Hegeauxi
OUIAAHKU A8MOMAMU308AHO20 BUPODHUYMEA, BKIIOUAIOYU NPOMUCIO8] POOOMU, A MAKO}C asmomamusayilo nepemiwjenns. Lli as-
MOMamu306aui ONAHKU He GUNPABOANY OYIKY8AHbL U000 3aMpam, CIMpPOKi6 66e0eHHs 8 eKCHIYamayilo, OOMPUMAHHS CIMPOKIG
BUPOOHUYMBA, OOCACHEHHS 3aNIAHOBAHUX NOKA3HUKIG, MOMY HeODXIOHO NPUOLTUMU Y8azy iHmMezpO8aHOMY GUPOOHUYME).

Ananiz ocmannix 0ocniocens i nyonikayin. Inmeeposane supobnuymeo ckopouye uac Ha 0opodKy ma mpaHcnopniy-
6aHHs. 3a605KU MOMY, W0 GUPIO DiNble Yacy 3HAXO0UMbCSL HA OONAOHAHHI MA MeHule Yacy GUMpaiaemovCs Ha MPAHCNOPNLY-
6anHa. Ockinoku demani nepemiyaiome no OLAHYI, a He NO BCbOMY BUPODHUYMEY, YAC MA OOBHCUHA NepeMilljeHb CKOPOUY-
IOMbCA, WO NPUIBOOUM OO0 ZHUNCEHHS 3AMPAM HA 6AHMANCHO-PO36AHMANCYB8ANLHI pobomiu, AKI cmanoénams 6i0 20 0o 50 %
610 3a2aNbHUX eKCNILYAMAYIUHUX GUMPA.
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Buoinenna HedocnioxnceHux yacmun 3azanbHol npoodnemu. B 6azamovox cmammsx ma inuwux nyonikayisx 3 npooiemu
MOOeNBAHHS THMEe2POBAH020 GUPOOHUYMEA PO32NILOAEMbCI NPOOIeMa MOOeN08AHHS KOHKpemHol epynu. Y yitl cmammi
DO3NAHY MO MOOENHEAHHSA [HMESPOBAHO20 EUPOOHUYMBA 3A2ATOM.

Ilocmanoeka 3a80anna. Lls cmamms 30cepeodiceHa Ha iHMe2pOBAHOMY MA N02ICIMUYHOMY HANPAMKAX MAMEPIanbHO20 No-
MOKY, NPUOamHoMy Onisi peanizayii upooHuuoi ma nocicmuunoi mepedici. OCHOBA piuteHHs — Y 6UBHAYeHHI Miccil, yinei ma 3a0au.
Inmesposanux 6 Hanpamok mamepianoHozo nomoxy. Cymuicmio piweHHs € ananiz cmpamesii inmeepayii. Busnayerno 3a60anus,
a makodc 3pobnero ananiz cmpame?ii inmezpayii. Pezynomamonm € eusnavenns incmpymenmie inmeapayii ma (popmyeanHs uiisi-
Xi8 YOOCKOHANICHHSL HANPAMKIE MAMEPIiaibHO20 NOMOKY.

Buknao ocnosnozo mamepiany. 3azanom, Kirouem 00 noby0osu IHmMespo8ano2o SUPOOHUYMEA € SPYNo6a MexHON02is,
3acHO6anA Ha NPUHYUNI ananisy nomoky mamepianie. lpobnema mooeno6ants inmespo6ano2o upOOHUYMEA 6KA3YE HA MO-
JICTUGT 6apiaHmMu piuleHb, 3ACHOBAHUX HA AHANI3] MamepianbHux nomokie. IIpome epaxysanus nuue Y020 Kpumepio Heoo-
CMAmMHbO 05 NPAKMUKY, OCKINbKU 6iH He 6DAXOBYE HANPUKIAO KINbKICHb 6Up00I6, U0 BUSOMOBIAIOMbCAL.

Bucnogok 6ionogiono 0o cmammi. L[i 63a6Mm036 ’513k1 OeMOHCMPYIOMb 68 OESIKOMY HAONUNCEHHT BANCIUBICb NApAMem-
pusayii, KA 3aAUUaAEMoCsl GIOKPUMON Ma NPUOAMHOI0 OISl GUPIULEHHS IHUWUX 3a0ay 3 ONMUMI3AYil 6UPOOHUYOL cucmemu.

Knwuogi cnosa: mamepianeHuii nomix, Kepy8auHsa upoOOHUYUM NPOYeCOM; IHMeSpo8aHi hyHKYil.
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