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ANALYSIS OF THERMAL PROCESSES AND STRESSES DURING
FIBER COMPOSITES PRESSING

The technique of fibrous composites formation finite element modeling was proposed.
It was obtained the distribution of temperature through the thickness of the billet during the
transmission friction lining formation. The analysis of the stress-strain state of the detail
under compressive loads was also performed.
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PLM SYSTEMS, THEIR HISTORY AND APPLICATION TODAY
IN BUSINESS PROCESS MODELING

The paper deals with product lifecycle management (PLM) systems, their historical de-
velopment, the first beginnings that were formed easier to databases and archives data,
through combining different systems into product data management (PDM) systems to the
creation of a comprehensive PLM as we know it in the present form. It also shows on the
functioning of PLM systems in currently and discusses some of the providers in the busi-
ness field in the modeling manufacturing processes. In conclusion, a simple simulation of
inter area traffic on automated workplace is shown. This simulation is created using Plant
Simulation module from the system set of Tecnomatix products, which is the provider of
Siemens PLM Software. This system portfolio and its modules span the completely entire
area of PLM and data management in this area.

Introduction. First hints of the need to manage data and information on the
product occurred in 80th of the 20 Century, when it CAD systems began deploy-
ing. This fact allowed to increase productivity and to reduce costs in production
processes. At the same time, but problems arose with the report's data. For this
need there were established the so-called PDM systems used for data manage-
ment. So, the link between the individual components in organizations appeared.
And connected the projection sections with the administrative part of the com-
pany, which deal with involved in management, information and data. The level of
these systems depends on the speed and capacity of firms to introduce new prod-
ucts to market.
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Cross-section of the PLM functioning history. The first engineering data-
base for information and data management was created in 80th years of the 20th
century. Eventually, it was the fact that the only information management and
information technology is not sufficient.

Initial philosophy is extended to support the integration of processes and ob-
jectives and created PDM systems. It required an integration platform containing
all necessary information about the product development process. This included
CAD systems, office programs and instruments NC. The process of data develop-
ment and the created products design is shown in Figure 1.
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Figure 1 — Historical development PLM system

The next stage in the evolution of these systems is to extend the management
of all phases of the product life cycle and the human factor, thus a comprehensive
PLM system (Figure 2).

The main objective of PLM is:

— increase revenue,

—reduce costs,

— maximizing the value of the product portfolio,

— maximizing the value of existing and future products to customers and
shareholders.

Providers of PLM systems and appropriate products for manufacturing
systems modeling. A great number of solution providers for the whole area of
PLM is on the market nowadays. Among the most important ones the Dassault
Systems should be mentioned due to providing solutions in the form of 3D PLM.
This product focuses on the concrete industry, its needs and specifications. The
purpose of these products is the implementation of new or innovative products in
the shortest possible time, with high quality and low cost.
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Figure 2 — The basic components of PLM

The principal products of Dassault Systemes 3D PLM integrated in the
industry are:

— DS CATIA: design of 3D virtual prototype, a comprehensive solution for 3D
design and product innovation with an integrated environment for modeling parts,
creating assemblies and generate drawings, analysis and simulation. It promotes
teamwork and communication among all proposal participants.

— DS ENOVIA: data management and product lifecycle management,
integrates all the disciplines and participants in 3D definition and implementation
of an innovative product.

— DS DELMIA: solutions for digital manufacturing and production which
allow producers regardless of industry virtually define, plan, create, monitor and
control production processes.

— DS SIMULIA: realistic simulation to ensure the required performance and
quality products.

— DS 3DVIA: Cooperation and communication of 3D data for future product.

— DS DraftSight: free, professional product for 2D CAD, based on an open
business module.

Another major supplier of PLM solutions is Siemens PLM. This company pro-
vides the widest and the most complete product portfolio of solutions for the
product information creation and management throughout its lifecycle. Currently,
their products are used by most major companies in the automotive, aerospace and
general engineering, and the number of users increases. The product of Tecno-
matix includes a comprehensive product lifecycle management, which is consid-
ered in individual modules of the system (Figure 3).
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Figure 3 — Tecnomatix modules

These modules help to design the product lifecycle management including
components and products, modeling manufactoring procedures and creating com-
plex simulation of manufacturing processes. Figure 4 shows a simple wagon traf-
fic simulation between different objects in the manufacturing process. Wagons
move along a specified route between different objects in the production process.
Then they stop at roller conveyors, where robots perform loading and unloading in
the locations of pallets with cargo, to each machine.

Figure 4 — Right inter area in the manufacturing process
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These and many other products of other providers currently manage the life
cycle of products in many societies, whether in engineering, aerospace, pharma-
ceutical, food and many other industries.

Conclusion. PLM systems are now an important element in the management
of production and its modeling especially in the development of new and innova-
tive products. From a historical perspective, we see that these systems evolved
until today's advanced form. Therefore, nowadays they bring companies to their
benefit, increase their productivity and reduce costs. Therefore their application
extends the number of sectors in the production of various kinds of products. More
and more applications are found, not only for large manufacturing enterprises, but
also in smaller companies producing large portfolio of products.

This article was created by implementation of the grant project VEGA
no. 1/0102/11 Experimental methods and modeling techniques in-house manufac-
turing and non-manufacturing processes.
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II. TPEFVHA, M. KIIUMEHT, M. ®UJIBO, A. MAPKOBHUY, . XA/TYUHOBA

PLM-CUCTEMBI, UX HCTOPUSA U TIPUMEHEHUE
I MOAEJIMPOBAHUSI COBPEMEHHBIX
IMPOU3BOJACTBEHHBIX TPOLHECCOB

B crathe paccMaTpHBAIOTCS CHCTEMBI YHPAaBICHUS JKU3HEHHBIM IIMKIOM H3JEIHS
(PLM), nx nucropudeckoe pa3BUTHE, KOTOPOE HAYanoch ¢ (GOpMHUpOBaHUS 0a3 TaHHBIX H
apXMBOB, Yepe3 00bEIUHEHNE Pa3IMIHbIX OACHUCTEM B CHCTEMBI YIIPABICHUS JaHHBIMH 00
u3nenmuu (PDM) u nanee k co3naHuio KOMIUIEKCHBIX PLM-cucteM B UX HBIHEHIHEM BHUJC.
IMoka3ssIBaercs, kak QyHKIMOHUPYIOT PLM-cructeMsl B HacTosimee BpeMsi M 00CyKIar0TCst
HEKOTOpHBIE MOJXOAbI OPTaHU3AINU Pabovero MpoCTPaHCTBA IPH MOJECIHPOBAHHU HPOU3-
BOJICTBEHHBIX IIPOLIECCOB. B 3akirodeHwe IOKa3aH IPOCTOH HpHUMEP MOJEIHPOBAHHS
TPaHCIOPTHUPOBAHUS HA aBTOMATH3UPOBAHHOM pabodeM MecTe, KOTOPBIi BBIMOIHEH C HC-
nonb3oBaHreM Monyis Plant Simulation nporpammuoii cuctemsr Tecnomatix, npou3Bou-
Mo# ¢pupmoii Siemens PLM Software. HazBanHasi cuctema u ee MOJYJIM OXBAaThIBAIOT BCIO
obmacts PLM u ynpaBneHust JTaHHBIMU B 3TOI 001aCTH.
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MOJIEPHU3ALIMS CAYKEBHOM ABTOMOTPUCHI AC-4

PaccmarpuBaeTcs BapHaHT MOJIEPHU3AIUK aBTOMOTPHUCH! ciykeOHOi AC-4, KOTOpHIit
cBsi3aH ¢ 3aMmeHoil apuratenss SIM3-240]/] Ha o0namaromuil MEHbIIeH MOIIHOCThIO SIM3-
238-b14. BrlnoyHeH aHanu3 TATOBBIX XapaKTEPUCTHK MOJICPHU3UPOBAHHOIO TPAHCIIOPTHO-
IO CPeACTBA U MPEJIOAKEHA KOHCTPYKIUS YCTAHABINBAEMBIX IO IBUTATEIb PE3HHOMETAl-
JTMYECKHX aMOPTHU3aTOPOB C PETYIUPYEMBIMU TEXHUYECKUMH XapaKTEPUCTUKAMHU.

Ha npennpustusix sxese3HomoposkHOro TpaHcropra PecryGnuku Benapych
HaXOJMT NMPUMEHEHHE LeNbld psia naccaxupcekux npesu (AC-1A, ACIT, AI'CII)
n cinyxeoHbx aBroMorpuc (AC-4), npeaHa3HaYeHHBIX JUISL JIOCTABKH MOHTEPOB
IyTH ¥ MHCTPYMEHTA K MECTy paboT MeXaHH3MPOBAaHHBIX KOMIUIEKCOB, paboTato-
IIUX [0 BaXTEHHOMY METOJY, a TaKXkKe JUIs MOe3A0K PY KOMUCHOHHBIX OCMOTpax
IIYTH U BBITTOJTHEHUH XO35HCTBEHHBIX PaldoT.

ABTtomoTpuca ciryxeonass AC-4 (pucyHok 1) npencrasiseT co00i AByXOCHYIO
CaMOXOJHYIO eluHHIYy. [IByXKaOMHHBII Ky30B aBTOMOTpPHCHI IIPUBApeH K pame,
Ha KOTOPYIO YCTaHOBJIEHBI: CHJIOBAsl yCTAHOBKA, yIapHO-TATOBBIE IIPHOOPSI, AIIN-
KN Ul aKKyMYJIITOpPHOH OaTaped M CBapoOdYHOro TpaHc(opmaropa, HOABEIICHBI
ToruMBHBIE Oaky [1]. MHOrHe Takue aBTOMOTPHCHI BBHIPAOOTAIN CBOH CPOK IIO-
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