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YV 06om pady ce pazsmampa npumena UHGOPMAYUOHUX MEXHONO2UJA Y YKYNHOM PAOHOM EKY
npouseoda. 1100 yKynHuM paoHum 6eKoM npoussooa noopazymesa ce epeme 00 nojage
nompebe 3a HOGUM HPOU3B00OM NA 00 He206802 NOGIAYerba U peyukiuparsa. I[lpu mome
mpeba mpasiuKogamu mpu nepuooa JCUsOma npuo3600d Koju ce Mozy u NPexianamu u mo:
KOO npoussohaua, Ha mpicuwmy u Koo Kynyd.

Cagpemenu npucmyn npojekmosarsy, uspaou, 00piHCABaARY, ... PATUHUMUX, MAUUHCKUX
cucmema 3axmesa WUPOKY NPUMEHY DAYYHAPA U DA3IUYUMUX COpmeepa y NnojeduHum
emanama 6exka npou3eood.

This paper considers the appliance of IT to the overall product’s lifetime. The overall
product’s lifetime involve the time from the appearance of necessity for new product to it’s
backing and recycling. There are three periods of product’s lifetime which can be even
concur transitory: at producer, on market and at customer.

The modern accept to design, production, maintenance, ... of different mechanical systems ask

for wide application of computers and different sofiwares in individual product’s phase.

1. YBox

[IpegHocTH Koje je [OHENO KOHCTpyucamwe momohy
pauyHapa (CAD) yBeno je KOHCTpyHCame€ Yy HOBO 100a.
CAD peiema, Kao CpelCcTBa 32 KpEUpambe reOMETPH]CKHX
MoOJiesla IIpou3BoJia, yBol)eHa Cy Ha TpIKHUIITE IMOCTENEHO
00e30ehyjyhin  mupok crmekrap HOBHX MOI'YRHOCTH W
¢ynkuuja. OBa pemema cy OWwia M OCTaja BHCOKO
TEXHOJIOIKAa ca BeoMa OpojuuM wmoryhHocTuma n
(byHKLIHjaMa 3a CBE KOHCTPYKTOPCKE aKTHBHOCTH.

VY Toky mporeca pa3Boja u mobosemaBama CAD cuctema,
HajBehM HaAmMoOpW Cy yJlaraHd Ha TEXHHUKE W TEXHOIOTH]E
mo0oJblIama MprUKa3a U MaHUMYyNAlHje TpaduIKiIM MoJie-
nuMa. Y MHOTHM HHXCHEPCKHM o0jlacThMma, moce0HO y
MAIlIMHCKOM KOHCTpPYHCaly, T€OMETPHjCKU TPHKa3 HHje
jearHu 00K MH(GOpPMAIMja NHTEPEHCAHTAH 33 KOHCTPY-
kropa. KoHcTpykTOp Tpeba na pasmMoTpu UH(OpMAIUje o
KopuIIheHUM MaTepujaiuma, OrpaHHuYeHhUMa JOCTYITHHX
TEXHOJIOTHja  M3pale,  TPaHCIOPTY,  EKCIUIOTalHju
MPOU3BOJIA U CIIMYHO.

[open tora, nmoBehame CIIOXEHOCTH IPOU3BOJA U 3HATHO
WHTEH3UBHUJU pa3BOj IPOM3BOJA PE3YJITHpPA OTPOMHOM
moBehamy KoNMUYMHE 3Hama ca KOJUM C€ KOHCTPYKTOP
MOpa CyO4uTH. Y LWJBbY IpeBa3WIaXema OBUX TeIIKoha
MPOM3BOIHU CHCTEMH ce (OKycHpajy Ha eduKacHHje
kopumheme YHYTpalllbUX M CIOJbAlllbUX — 3HaMA,
MOHOBJbEHOM Kopulthewy mocrojehux KOMIOHEHaTa Hu
KOHCTPYKIIMOHHX pelemna, KOJIa00paTHBHOM

1. Introduction

With the advent of Computer Aided Design (CAD) solutions,
engineering design entered a new era. CAD solutions, as the
means of creating the geometric model of the products,
introduced to the market one after another, each providing a
range of novel features and functions. These solutions were,
and remain, highly technical solutions with extremely rich
features and functions for detailed design work.

During the process of development and improvement of CAD
systems, the emphasis is mainly put on techniques and
technologies for the improvement of representation and
manipulation of graphic models. In the most engineering
domains, especially in the field of mechanical design,
geometric representation is not the only form of information
about the product that concerns a designer. The designer has
to consider the information about the used materials,
constraints of the available technologies, transport limitations,
exploitation of the product and etc.

In addition, we are witnesses of the increased complexity of
products and more rapid product development resulting in an
enormous increase in the amount of knowledge one must deal
with. In order to overcome these difficulties some firms are
focused on more efficient usage of internal and external
knowledge, reusability of existing components and design
solutions, collaborative design and usage of artificial
intelligence methods [2]. One way to overcome problems



KOHCTpyHCalky ¥ Kopumhemy MeToga  BeIITauke
uHTenureHnyje [2]. Jegan ox HauMHA 32 MPEBa3UIIAKEHE
npobjeMa Koju Ce I0jaBJbyjy Yy TOKy Iporieca
KOHCTpPYHCamwa je YKJbYUHBambe KOpUIINeHOT U KperpaHor
3Hakha Yy TOKY KOHCTpyHCama U  T'€OMETPH]jCKOj
penpeseHTanMju  mpou3Boja. IIperxomHO oOjanImemne
IIpeicTaBsba OCHOBY 3a pa3Boj npowmupennx CAD mozena
Extended CAD model (XCAD).

2. Kapakrtepucruke capemennx CAD cucrema

Iouerak passoja CAD cuctema ce Besyje 3a Hie3jeceTe
roIMHE MPOLUIOT BeKa W JUPEKTHO je Be3aH 3a pa3Boj
xapzBepa (KOju je TeKao M HE3aBHCHO O OBE IPUMEHE),
pasBoj CAD codtBepa U mpuUXBaTake U MPAKTUYIHY
OpHMEHY HOBOT MPHUCTYNa Y MPOIECY KOHCTPYHCAmbA.
Tako je o30mman pa3Boj CAD-a HacTymumo kama cy
payyHapd TMOCTalM JOBOJBHO ,jaKH Ja MOry Y
MPUXBAT/HHBO KPAaTKOM BPEMEHY Jia W3BpIIABajy OpojHE U
CIIokeHe MHCTpyKIHje kKoje 3axTeBa CAD codrtep. Y Tom
CMICITy 3Ha4ajHy MpeKkpeTHuIy y pa3Bojy CAD cucrema je
NPeNCTaBIbao HoueTak MacoBHe npumeHe PC padyHapa u
y OBOj obmactu (neBeneceTe TOMMHE MPOLUIOT BeKa).
Jpyra OuTHa yMmbeHHLA Koja je yTuuana Ha pa3soj CAD
CHCTEMa je OCHHBamhe KOMEpIHMjallHUX KOMIIaHHja Koje
passujajy CAD codTBepe MOYeTKOM OCaMISCETUX T'OAMHA
npouuior Beka. To je BpeMEHOM [OCTa0 BeoMa
npodurabunan OW3HHMC ca TOAWIIBUM TNPUXOAMMA Of
HEKOJIMKO MIJIMjapAd Jojiapa MOYETKOM OBOT BeKa [0
HEKOJTUKO JIeCeTHHA MIJIMjap/d 10J1apa Mpoluie roAuHe, Y
CBETCKUM pa3Mepama. 300T Tora ce Ha CBETCKOM TPIKHUILTY
I0jaBHO BeHKH Opoj mpomsBohaua u jom Behu O6poj CAD
codtBepa (y MojeIMHUM BPEMEHCKUAM TIEPHOAMMA M BHIIIC
CTOTMHA Mame WIM BHIIE DajIMYUTUX  W/WIH
cneuuduunux codreepa). Hanac je tpxkumre CAD
copTBepa BeoMa [MHAMUYHO M KapakTepulle ra
YKpyIbaBamke U 00jeJubaBambe Kako nponssolhaya, Tako u
codtBepa.

W nmopen mocrojama Benukor Opoja  pasIHUUTHX
caBpemennx CAD codreBepa pasnmmunTnx npousBohaua,
HamMeHa ¥ pa3Boja, MOTYy C€ YOUMTH 3ajeHUYKe
KapaKTEepUCTUKE O/ KOjUX Cy Haj3HauYajHHUje:

[poctopno (3D) momeqmpame ToApasymeBa [a ce
Oynyhu Tpow3BOJ M HETOBU CACTaBHH JCJIOBU KpEUpajy,
NpUKa3dyjy M T[amMTe Kao MPOCTOPHU (3aIPEMHHCKH)
00jeKTH Kao LITO OHU y CTBapHOCTH U jecy. JlaHac ce kao
npomepewme Kopucte uHTenureHTHn 3D, 4D wimm nD
mozenu. CymTMHa OBHUX MoOJela je na ce JaedHHUIIe
npoMeHa camor 3D Monxena WM  HEKUX HETOBHX
KapakTepHCTHKA Y TOKY BpEMEHa WJIHM MPH ITPOMEHH HEKOT
JpYyror Iapamerpa y IHpolecy eKcIuloatauuje, H3paje,
MOHTae, IIaKOBamba UTI.

Mogenupame 3aCHOBAHO HAa (UYepHMA IIPEACTABIbA
MPUCTYII MO KOjeM C€ MOJeN MPOU3BOMAA, HHETOBUX
CacTaBHUX JIENIOBA, &M U CTama W mporeca JAehHHUIIE
koMmOuHarjom ¢uuepa. Duyepu Cy eIeMEHTapHH,
napamerapcku  aeduHucaHd, OJOKOBH  KOjuMa  ce
neduHuie TpocTOpHM Monen oOjekara. AHaloraH
OPUCTYIl C€ KOPUCTH M TpH MOAEIHpamy (aHAJIU3H)
HAINOHCKUX, 1e(OPMAIIMOHUX, TEPMUYKHUX, ... CTamkha, Ka0 U
Opyu MOJIENIUpamky (CUMyJIalUju) mporeca odpame u CIl.

emerging during the design process is to bind the knowledge
used and created during design and the geometric
representation of the product. The issues pointed out above
are the basis in the development of the Extended CAD model
(XCAD).

2. Characteristics of modern CAD systems

The beginning of CAD system development is associated to
the 60’s and is linked directly to the hardware development
(that was ongoing independently from this appliance as
well), CAD software development and acceptance and
practical appliance of new approach in design process. The
serious CAD development matured when the computers
were “strong” enough for numerous and complex
instructions implementation required by CAD software.
The significant turning point in CAD development was
beginning of mass appliance of PC’s in this field as well
(the 90’s). The other significant fact that has influence to
the CAD system development is foundation of commercial
companies for CAD software development in the early
80’s. It became very profitable business in time with profit
of few billion dollars at the beginning of this century and up
to tenths of billions of dollars last year in world level. That
was the reason for great number of manufacturers and even
greater number of CAD software emersion in the world
market (in several periods of time up to few hundred more
or less different specific software). The CAD software
market today is very dynamic and it’s qualified by merging
and coalition of manufacturers and software as well.

Despite to existing of large number of different modern
CAD software of different assignment and development,
made by different manufacturers, common characteristics
can be noticed. The most important ones are:

3D modeling implies that the future product and its
components are created, represented and saved as spatial
(volumetric) objects as they really are. The intelligent 3D,
4D or nD models are used today as an extension. The
essence of this models is to define the change of the 3D
model itself or some of its characteristics within time or at
change of some other parameter during exploitation,
production, assembly packaging etc.

The feature based modeling is approach by whom the
model of product, its component parts but its state and
process as well are defined by feature combination. The
features are elementary, parametrically defined blocks
whose purpose is to define the spatial model of object.
Similar approach is used at modeling (analysis) of stress,
deformation, thermal, ... states, and at modeling
(simulation) of production process as well. All modern
CAD software provide a graphic display of modeling
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Csu caBpemenun CAD codrepu 06e30ehyjy u rpaduuku
MIPUKa3 CTPYKType Mojeiupama (KoMOHHalMje (uuepa)
Kpo3 cTabio crnenudukaipja wid opoysep. OBU MpUKa3u
00e30ehyjy JIETaJbHO JIOKYMEHTOBAHEC mporieca
MOJIeNUpama, ald W MOTYNHOCT ympaBibarba MOJEIOM
KpO3 YIIpaBJbambe MojeJUHUM (hruuepuma.
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Fig. 1. Model with feature and specification tree
Cn. 1. Mooen ca ¢puyepuma u cneyugurayuonum cmaobiom

IMapamerpacko Mojeaumpame omoryhasa ga ce
MojeAHUM (MHOTMM WJIM CBUM) KapaKTEpPUCTUKUMA
o0jekTa ympaBjba IPOMEHOM JIOJIEJbEHHX Iapamerapa.
[Tapamerpuma ce ™moxxe ympaBmatu y camom CAD
codTBepy, am W BaH mera, mTo 00e30ehyje orpomuy
(dnexcubmiHOCT Mozena. Onakiiane u3MEHe Mojena, Koje
00e30ehyje oBaj mnpuctym, omoryhaBajy jake HW3MEHE
YOUCHUX HENOCTAaTaKa Yy KOHCTPYKLHMjH, ajd M aHAIH3Y
pPa3sIUYUTHX BApPHjAHTH ¥ TPOHATAKEHE ONTHMATHUX
pemiema. AmanTHBHO Mojeimpame o00e30ehyje ma ce
KapakTepucTuke jemHor nena (¢uuepa) mpmmarohaBajy
MpOMEHaMa KapaKTepUCTHKa APYTHX JeioBa win (uuepa
rmpema 3a7aTuM paBIINMa.

Mopgenupame CKJIONOBAa Cc€ [0 TNpaBwily pagd Y
moceGHOM OKpPYXEHY. Owmoryhasa noBoheme
(mocraBspame) Monena JenoBa y MelycoOHHM penaTHBHU
M0JI0Kaj KOjU je MPBEHCTBEHO JeHUHUCAH (QYHKIUjOM
ManIMHCKOT cuctemMa. Mogen ckiona omoryhapa aHamusy
MPOjEKTOBAHOT CHCTEMA [0 Pa3IMYUTHM KPUTEPHjyMUMA.
VY cnyvajy MOKpeTHHX IenoBa Moryhe je aHajau3upatd U
(bYyHKLHOHHCAE cucTemMa y Pa3IHIUTHM
KOHpUrypammjamMa, Ia YaKk BPIIATH W KHHE-MAaTCKe H
JUHAMHYKE aHAIW3e CHCTeMa Yy peallHuM YCIOBUMA
eKcIuroatayje. JemHo o BaKHUX yHampehema HOBUX
Bep3uja CAD codrBepa jecte edukacan paja ca BETUKHM
CKJIOTIOBMMA. JOIl yBEK BEJIMKU CKJIOMOBH Ca BHILE
JeceTHHa XWJbaJla KOMIIOHEHaTa OWTHO OTeXaBajy H
yCropaBajy paji, MoceOHO aKO Cy KOMIIOHEHTE CIIOKEHOT
o0JnKa.

AyTOMATH30BaHA M3Pajia KOHCTPYKIHOHE JOKYMEHTa-
Hyje roapa3yMeBa U3paay KOMIUICTHHX M BUCOKOKBAJIUTE-
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Parameter modeling provides handling of individual
(many or all) characteristics by handling variation of
assigned parameters. The parameters can be handled within
the CAD software itself, but also outside of it, witch
provides great model flexibility. Simplified model changes
that provide this kind of approach enable easy changes of
noticed flaws in the construction, and different variant
analysis and optimal solution findings. The adaptable
modeling provides that characteristics of one part (feature)
adapts to the changes of other parts or features
characteristics according to propound rules.

Assembly modeling is done in special environment. It
provides mutual relatively parts positioning which is
defined primarily by function of mechanical system. The
assembly model provides designed system analysis by
different criteria. When it comes to moving parts it is
possible to analyze the system functioning in different
configurations, and even to do kinematics and dynamic
system analysis in the real terms of exploitation. One of the
important advancements of new versions of CAD software
is efficient work with big assemblies. Big assemblies with
more than ten thousand components are still complicating
and slowing down the work, specially if the components
have complex shape.

Automatic making of design documentation implies
making of complete high quality assembly and detail



THUX CKJIONHHMX W PaJMOHUYKUX LPTEXka, JIUCTU JIENO0Ba,
6aza ca momanmuMa O KOHCTPYHCAaHOM IIPOM3BOLY,
u3BalTaja 0 aHanu3ama, uta. Mana npoussohaun CAD
codTBepa CTalHO IPOMOBHIIY AayTOMAaTCKy H3pajy
JOKyMEHTalje U yHarpe-ewa y HOBUM Bep3ujama, aa ou
ce mo0Omia KBalIWMTeTHa JOKyMEHTanuja npwiarohena
JaJbuM ~ KOPHCHMIMMa HHje Moryhe enuMMuHHCcaTH
KOHCTPYKTOpa 13 OBE aKTUBHOCTH.

Kopumheme wmopena craHaapau3oBaHux /JejloBa W
CKJIONOBA TPEJCTaB/ba BEOMa BAXKHY KapaKTEPHCTHKY
CAD codtBepa. Kox KOHKpETHUX KOHCTPYKIIMja 4€CTO je
ciydyaj Aa je Opoj cranmapaHux nenoBa Behu on Opoja
HEeCTaHJapIHUX. MoJenu CraHgapAHUX JejoBa Cy
CMelTeHH y moceOHe Oa3e Kkoje omoryhaBajy HBHUXOBO
epukacHo kopuiitheme. [Topen mMozena, oBe 6aze 0OUUHO
noceayjy U ajate 3a u300p W/WiIM MPEeTXOAHH NPOpadyH
cTaHgapaHuX eneMmeHara. OpraHuzaiuja, Opoj eremMeHara
U TOCTYIMHOCT MOJIeNIa CTAHAAPAHHUX JIeJI0Ba MPEICTABIbajy
jenman ox BaxxHHX Kputepujyma kpamurera CAD codTsepa.
[Nopex crangapaHUX AENOBa JaHAC Cy CBE BUILE JOCTYIHU
n karanosu CAD wmomema mpoumsBohaua moOjeqHMHUX
MIOACKIIONOBA, CHCTEMa U ypehaja.

MoryhHoeT mnoBe3dMBama I0Jpa3yMeBa IOBE3HBAEbE
pa3nuuuTHX XapaBepckux miardopmu, pasnuuutux CAD
codTBepa, nose3uBame ca apyrum CAx codpTBepuma, Kao
U TOBE3WBAkC Ca JPYyruM COPTBEpHUMA  YOIIIITE.
[ToBe3nBame moapasymeBa J1a cBe HHPpOpMaLUje KpeupaHe
y jemaom CAD codrtepy Mory na ce Kopucte U y Apyrum
coprBepuma. [locroje aBa mpucTyma y noBe3uBamy. Jexan
je ma codTBep mpero3Ha MoAaTKe W3 APYror copTrepa, a
IpyTd je Ja ce KOpHCTe HEyTPalHW WM CTaHIapIHU
¢dbopmatu 3a mnpeBoheme. EdukacHa Besa momena y
pPa3IMYUTAM  coTBEpHMa  MPEACTaBbA  CYIITHHCKY
kapakTtepuctuky CIM mnu PLM cucrema. Magna ce manac
ylaxe IyHO Hamopa y oBoj obmactu (amp. ISO
crangapausyje STEP nmatoteke), jom yBek mocroje
npoOjeMHu KOjU H3a3MBajy I'yOuWTKe BpeMeHa, mopehame
TPOILIKOBA, a TIOHEKa U TPellKe.

[open oBux, mocroje u Apyre 3ajeTHUUKE KapaKTEpPUCTHKE
CAD codrsepa 6e3 ob63upa Ha npousBohaua. Kanma ce y
HEKOM Cco(TBepy TIOjaBH KapaKTepHUCTHKAa Koja Jaje
OYMIJIEAHE MPEIHOCTH W IOcTaHe npuxBaheHa Of
KOPHCHUKA, IpyTH mpou3Bohauu copTBepa je BeoMa Op30
YKJbYUyjy Y CBOje HOBE Bep3auje. 300T Tora ce 1aHac MOxe
yountr cBe Beha cnumunoct CAD codTBepa pasnuuuTux
npoun3Bohaya 1o CBOjUM OCHOBHUM KapaKTEpHCTHKaMA.

3. YnpaBibame paiHUM HUKIycoM npoussoaa (PLM)

VY naHammUM M3a30BUMa TJI00aNHOT TpXKHIITA, Ja On
npexxuBena npenyseha mMopajy na yBoje WHoBanuje. 3a
yHerpehBambe KOHKYPEHTHOCTH WHOBAIHje ce MOpajy
YBOIUTH y CBE TPH AUMEH3Hje: IPOM3BOMAH, NPOLECH U
opranm3anmja. Ja Om mpaBmwmm MelycoOHY pasiuKy
npenyseha Mopajy NpUXBaTaTH U YIPaBJbaTH UHTEIEKTya-
JHOM CcBOjuHOM. OBO ce MOXE OCTaBpUTH KpO3
oarosapajyhe ynpapibambe paJjHUM LHUKIYCOM IIPOM3BOIA
Product Lifecycle Management (PLM).

Hedununmja PLM npewma [4] je:

,,CTpaTeliKky IMOCIOBHU IPUCTYI KOjU NPUMEHYje CKYII
MOCIIOBHUX ¥ WH(OPMATHUKMX peliemha 3a IOAPLIKY

drawing, parts list, database with design product data,
analysis report, etc. Though the CAD software designers
always promote automatic making of constructional
documentation and updates in the new versions, it is not
possible to eliminate constructor from this activity in order
to accomplish essence documentation.

Usage of standard parts and assembly models is very
important characteristic of CAD software. It often happens
that there are more standard parts in particular construction
than substandard ones. Models of standard parts are
embedded in special databases that provide efficient usage.
Besides the model this databases usually have tools for
selection and/or previous calculation of standard parts.
Organization, number of elements and standard parts model
availability is one of the important quality criteria of CAD
software. Besides standard parts, the manufacturer catalogs
of CAD models of some subassemblies, systems and
devices are more and more available today.

Possibility of connection implies to connection of different
hardware platforms, different CAD software, connection
with the other CAx software and connection with the other
software. Connection means that all the information created
in one CAD software can be used in the other software.
There are two different connections. One is for one
software to recognize data from the other, and the second
one is usage of neutral or standard forms for translation.
Efficient model relation in different software is essential
characteristic of CIM or PLM systems. There are still some
issues that cause time lost, costs increment and sometimes
mistakes despite all the efforts (e.g. ISO standards STEP
data files).

Beside this ones, there are other common characteristics of
CAD software no matter the manufacturer. When the
characteristic in some software that gives obvious
advantages occurs and becomes excepted by the users,
other software manufacturers includes it in their new
versions very fast. That is the reason for more and more
similarities of CAD software’s basic characteristics of
different manufacturers.

3. Product Lifecycle Management (PLM)

In today’s challenging global market, enterprises must
innovate to survive. Business innovation must occur in all
dimensions — products, process and organization — to
improve competitiveness. To differentiate themselves,
enterprises must capture and manage intellectual assets.
This can be accomplished through proper Product Lifecycle
Management (PLM).

A PLM definition according to [4] is

“A strategic business approach that applies a set of business
and IT solutions in support of collaborative creation,
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KOJIa0OpaTHBHOM KpeWpamy, YNpaBibalkby U KOpHUIINEHmY
nHdopManyja Koje AedhUHHUIITY TPOU3BOJ Kpo3 mpenysehe
OJl KOHIICMIIMje 1O Kpaja pagHOr BeKa, HMHTerpuiryhu
JbyJle, Tpoliece, MOCIoBHE cucteMe U uHdopmanuje. PLM
ce cacToju o Tpu MeljyCOOHO MmoBe3aHa pajHa IUKIyca Yy
opranmzanuju: JgeuHHIMja Tpou3BONa, JAePHUHHUIIM]A
TIpolieca u OpraHu3anoHa MoJpIIKa‘.

Kibyune mpemHocTn 3a morpomade cy ckpahuBame
BpeMeHa 10 IojaBe NPOM3BOJA HA TPXKHUILITY, CMAmCHE
TPOLIKOBA y TOKY YKYITHOT PaJHOT BEKa M ONTHMH3ALHja
Kopumhemwa cpefcaTaBa. YIpaBJbarkbe PaIHUM LHUKIYCOM
neduHunmje mpousBoAga HHUje HOBM KoHuenT. [lpe
JIBafieceTaKk TOJMHA YIPaBJbabe NMPOM3BOJHUM IIOJAlUMA
Product Data Management (PDM) je 0uo Boaehu KoHIENT
yIpaBJbamba HHKESHEPCKUM HH(popMalujama.

PLM peuiewa MOry noapKaTy IUPOK OICET IPOU3BOAA Y
CBUM OOJMIMMa HWHIYCTpHje M yciayra (MamIdHCTBO,
rpaljeBUHapCTBO, XeMHjCKa HMHAYCTpHja, €IEKTPOHHKA MU
JaBHHU CEKTOD).

VY ckopoj mpomutoctu CAD/CAM u CAx codtBepu cy
moctanmn komroHere PLM. 3a HajBakHHje Tpom3Bohade
PLM ce pa3Buo y cucteM yrpaBibama HH(OpMAaIHjaMma,
KOjU C€ II0 BaXHOCTH MOXKe IopeauTH ca [lianupamem
pecypca npexnyseha ERP (Enterprise Resource Planning).
Csu riaBau PLM wucnopyuunonu 06e36el)yjy CAD u CAM
Ka0 KOMIIOHEHTE CBOjUX IIMPOKO TNOCTaBbeHnX PLM
pelema Uik Kao He3aBUCHE TIPOU3BO/IE.

Ha cmmim 2 je mpukasaHa miema yrpasibakba paJHUM
muKirycoM npoussoaa PLM. OunriienHo je 1a 3a ycremHo
¢yakmmonncama PLM cucrema CAD codtBepu Mopajy
00e30enTH e(pUKacHO IOBE3WBAWkE, A M II0CEN0BATH
ocrane kapakrepuctuke CAD cucrema ommucane Yy
NPETXOTHOM TEKCTY.

" /\ﬂrtual, Digital Manufacturing
_ ~ BupmyenHa (QuzumanHa) npou3eodma

oHNuala
Optimization
Axanusa, cumynauuja,
onTummsaumja

Requirements, Planing
3axTesu, NnaHpat-e

CAM

Manufacturing
MpousBoara

management and use of product definition information
across the extended enterprise from concept to end of life —
integrating people, processes, business systems, and
information. Product Lifecycle consists of three interacting
lifecycles in the organization: product definition,
production definition and operational support”.

The key benefits for customers are accelerating time to
market, reducing life cycle costs and optimizing asset
utilization. Management of product definition lifecycle is
not a new concept. Twenty years ago Product Data
Management (PDM) was a leading concept for
management of engineering information.

PLM solutions can support a broad range of products in all
kind of industries/customers (mechanical engineering, civil
engineering/construction, chemicals, high tech/electronics,
and public sector).

In the recent past, CAD/CAM and CAx software have
become components of PLM. For major manufacturers,
PLM has evolved into a critical information management
system, comparable in importance to ERP (Enterprise
Resource Planning). The primary PLM vendors all provide
CAD and CAM as components of their broad-based PLM
solution or as stand-alone offerings.

There is a lifecycles of PLM product handling scheme on
figure 2. It is obvious that the CAD software must provide
efficient link for successfully PLM functioning, and have
the other CAD system characteristics described previously
as well.

Test,
Quality Assurance
NcnutvBarse,
06e3befvBatbe kBanuTeTa

Delivery
Wcnopyka

xploitation, Maintenance,
Repair, Overhead

Excnnoarauuja, onpxasatse,

rornpaBke, PeMOHT

Disposal, Recycling
MoBnaverbe 1 peLnKknu parse

Fig. 2. PLM system
Cn. 2. PLM cucmem

Tpxumre PLM cucrema je Beoma mnpoduTaOWiiHO H
mokasyje cranHu pact. Ha cmumm 3 je mpema [5] npuka3zan
pact mpuxona Ha PLM Tpxumry, npu 4yemy je pa3aBojeH
pact CAx wu CASE (Computer Aided Sofiware
Engineering) pemema u cPDm (collaborative Product
Definition management).
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The PLM system’s market is very profitable and shows
constant growth. There is profit growth on the PLM market
in figure 3 according to [5], where the CAx and CASE
(Computer Aided Software Engineering) solutions and
cPDm (collaborative Product Definition management)
growth are separated.
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Fig. 3. Market of PLM system according to [5]
Cxn. 3. Tpowcuwume PLM cucmema npema [5]

4. Ilpeqnoctu xopumhemwa pauyHapa y yKynnHOM
PaJHOM BeKy NPOU3BOJA

CaBpeMeHHU MH/IyCTPHUjCKH TPEHIOBHU C€ 3aCHHUBAjy HAa TPU
OCHOBHE ITOCTaBKE M TO: HHOBAIIMje MPOU3BO/Ia U MPOIIeca,
CMarbeEhe TPOIIKOBA U CkpahiBame BpeMeHa 10 MmojaBe Ha
tpxuwry (Time to Market).

Pano (GmaroBpeMeHO) TmOjaB/bHBAaEkE NPOU3BOJA HIIH
yCIIyre Ha TPXKUIITY JAOHOCH YHUTAB HU3 MPEIHOCTH, a Y
yCIIOBHMa  Tio0amHe KOHKYpPEHIHje je  TIpPEedycClIoB
orcraHka mpexyseha.

Pagau Bex mpom3BOa OYHE-E TI0jaBJEUBAKEM ITOTpede 3a
BUM. JeiaH o1 HauKMHA J]a ce MPOM3BO/ LITO PaHH]je T0jaBH
Ha TPXHLITY je Ja ce IITO Mpe Iperno3Ha mnorpeoda,
OJJHOCHO Jla ce TIIPOM3BOJ pa3BHja HA OCHOBY
npernocraBjbeHe norpede. CnuuaH edekar ce MoCTHKE
KaJa ce MPOU3BOJ pa3Buja 0e3 apTHKyJHCaHEe MOTpede 3a
BUM, a 3aTHM ce H3a3uBa morpeba 3a Beh pasBujeHHM
MIPOM3BOAOM (BHIM CIUKY 4a).

4. Advantages of computer usage in product’s lifetime

Modern industrial trends are based on three basic
assumptions: product and process innovations, expenses
reducing and time to market shortening.

Early (timely) product appearance or market service brings
a lot of advantages, and pre-request of company’s survival
in terms of global competition.

Product’s lifetime begins with the appearance of the need
for it. One of the ways for product market appearance as
soon as possible is fast recognizing of needs, and product’s
development based on that needs. Similar effect is achieved
when the product is developed without defined need for it,
and then the need for already developed product is induced
(figure 4a).
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Fig. 4. Product’s lifetime
Cn. 4. Padnu yuxiyc npouzeooa

Hpru HaumH je ma ce (ase pagHOT BeKa OO II0jaBe
NPOU3BOAA Ha TPXKHUIUTY MaKCUMAJHO CKpaTe W Ja ce Ha
Taj HAYMH OCTBapH Op3a (TpeHyTHA) peakiyja Ha 3aXTeBe
TPIKUILTA.

VY eranama yKyNmHOT' paJHOT BeKa NPOM3BOJIa aKTHUBHOCTU
JieJie YOBEK M MalllMHa. Y OBUM pa3MarpambhMa Ce I10]
MOjMOM  MalllMHE  MOoJpa3syMeBa  Xap/Bep-pauyHap,
coTBEp, aqM M CBE OCTaje MAallMHE M OIpeMa Koje ce
kopucre. [IpemHocT dYoBeka je y KpEaTHBHOCTH U
WMarvHalMji, 1a je 3aTO HeroBa AOMHHAHTHA yIora y
pannM (Qa3ama pa3Boja TpoW3BOAa. YOp3aHU pa3Boj
MalirHa JOBOAW 1O TOTa Ja HE TOCTOjU jaCHa TpaHUIA
m3Mel)y aKTUBHOCTH YOBEKa M MamHHE (TIOCTOjU CTaiHa
WHTEpaKlMja), a Takohje W CBe BHIIE AaKTUBHOCTU

The other way is to shorten the phases of product’s life
cycles to the market appearance so the quick (instant)
reactions to the market requirements can be achieved.

In product’s lifetime phases man and the machine are
sharing the activities. In this case term machine implies to
hardware — computer, software and all the other used
machines and equipment. The advantage of human is in it’s
creativity and imagination, and therefore its role in early
phases of product development is dominant. There is no
clear border between man and the machine activities
because of fasten machine development (there is a constant
interaction), and more and more activities are taken by the
machines (figure 4b). It is not realistic to think that the
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npey3uMajy Mmamube (Bugu ciuky 40). Ilpu Tome je

WIy30pPHO, Y HEKOj pa3yMHoOj OyayhHocTH, ouekuBaTH a

he maruHe MOTIYHO 3aMCHUTH YOBEKa Y OMIIO K0joj (azu

pasBoja.

CkpahunBame BpeMeHa [0 H3/acka MPOW3BOAa HA

TPWXKHIITE ce ocTBapyje BehmM yBohewmeMm MammHa y

(haze pagHOr IUKIyca M aHI'aKoBambeM Beher Opoja Jbyan,

LITO je MPHUKa3aHO Ha CIMILH Sa.

Bpojae Mepe ce yBome nma Oum ce parMOHAIHO KOPHUCTHIH

JbYICKU PECYPCH, CMamMIA TPOILKOBH U BpeMe, 01l KOjUX

Cy HajBaXKHHj€:

e Tumcku pajg koju Tpeba na o0e30eard ONTUMAIHO
dopMupame U ynpaBjbamke THMOM H CTUMYJIHMCAEbE
KPEaTHBHOCTH,

e VBoljeme cucteMckor npuctyna (,,madiaoHa”) koju he
ca HajsehoMm BepoBaTHOhOM M TNOy3JaHouly JOBECTH
JI0 pelieHba,

e UHrerpamHu pa3Boj mpousBoga o0e30ehyje nma ce
nojeanHe ¢asze pas3Boja ,,IpeKianajy” u aa ce Ha T1aj
HAYHH pa3Boj yop3a,

e KonabopaTuBHH W KOHKYPEHTHH WHXXCHEPUHI CYy

caBpeMeHe MeToie 3a moBehame edukacHOCTH
pa3Boja Ipou3Bo/a,
e VmpaBmame ImporecuMa Tpeba ga  00e30emu

ONITUMAIHO KopuInheme pecypca y IMIbY MOCTH3amba
NOCTaBJLEHUX I[UJbEBA.

e 3Hame Ce CTUYE Kpo3 pa3He oOimke 00pa3oBarba.
CaBpeMeHH JMHAMHYaH pa3B0j 3axTeBa CTAHO
yCaBpILaBame, a UCKyCTBa KOje ce CTHYY KpOo3 pak cy
He3ameHJbHBa.  JloctymHoct — uHbOpManuja  H
OJIaKIIIaHA KOMYHHKAIlHja ONTHO OJAKIIABajy CTHIAKE
cnenn(UIHNX 3HAKA.

Ja Ou ce MOCTUTIM TOCTaBJbEHH LHJBEBH TOTPEOHO je

BPLIMTH ONTUMaJaH U300p MallnHa, yHanpehuBaTH BIXOB

KBAJIMTET W TOBE3aHOCT. [ OBlie je Ba)KHO 3HamE KOje ce

ylaxe y pa3Boj MalliHAa WM YKJbydyje Kpo3 EKCIIepTHE

cHucTeMe.

[Mopen ckpahuBama BpemeHa J0 II0jaBe NPOM3BOJA Ha

TPXKUIITY, HEONXOAHO j€ TEKUTH MHHUMH3ALUjU

TPOLIKOBA pa3Boja, ald M YKYNHOT PaJHOT Beka, (win

MaKCUMH3AIHjA TOOUTH) U MaKCUMH3AlUjU KBaJIUTETa Ca

CBUX OWTHHUX acrieKara.

3a peanm3andjy CBHX TPETXOIHUX Mepa HEONXOIHA je

npumeHa PLM pelema.

time to market
nanasak Ha
TPXULLTE

I
\

\

| machine
| MaLuvHa
\

notpeba

man
4oBeK

‘ e

necessity

machines will relieve humans
development phase in the future.

completely in any

The product’s market appearance time shortening is
achieved by introducing the machines into the life cycles
phases and hiring more men as shown on figure 5a.

Numerous precautions are established for rational usage of

human recourses and time and costs reduce. The most

important ones are:

e Team work that should provide optimal forming and
team managing and creativity stimulation,

e System accession (pattern) introduction that will come
up with the solution with the greatest probability and
reliability,

e The product’s integral development provides individual
development phases “overlapping” and development is
quicken in that way,

e C(Collaborate and competitive engineering are modern
methods for product development efficiency increscent,

e Process managing should provide optimal resources
usage in order to accomplish established goals,

e Knowledge is gained through different forms of
education. Modern dynamic development demands
constant (permanent) development, and the experiences
that are acquired are irreplaceable. Information
accessibility and easy communication are simplifying
specific knowledge acquirement.

In order to accomplish determined goals the optimal
machines choice has to be made, and their quality and
connection improvement is needed. The knowledge that is
invested in machines development or that is included
thought the experiments is also important.

Besides the product’s market appearance time shortening, it
is necessary to diminish development costs, and costs of the
complete life cycles (or profit increment) and quality
increments of all major aspects.

For the realization of all previous measures the appliance of
PLM solutions is necessary.

PLM solutions
PLM peluersa

team work, systematic approach, 3 quality,
PD, Con. E, Col. E, £|2 @  connection,
management, knowledge el 3 knowledge
TUMCKN paf, cucTemarcki npuetyn,  of@ KBanurer,
Mnna, Kon. W, Kon. W, ynpasrsatse, g 5 B2 rMoBe3aHoCT,
3Hamwe £F 3Hamwe
I RARRAARI\RARRAR
'a%
0
s e
8 - 1
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o

Fig. 5. Time to market shortening
Cn. 5. Ckpahuearwe epemena 00 uznacka Ha mpocuwme
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5. 3ak/byuak

CaBpeMeHM pa3BOj TEXHHMKE, II0CEOHO padyHapcKe,
HapOYMTO M3paKEH y MOCIENIBMM JeleHHjaMa MPOIIIOoT
Beka, 00e3ebemuo je WHXKemepruMa MONWHO cpencTBO 3a
OJIAKIIABAKE pafa W IOAW3akEe HUBOA KBAJIHTETA
npon3Boaa. TpKUITHA M ONIUTH APYIITBEHH YCIOBH CY
HAMETHYJN KopHUIIherme MHPOPMAIMOHUX TEXHOJOTHja Y
CBHM €TallaMa BeKa IIPOU3BOJa.

Y o0BOM pamy Cy IpHUKa3aHM CaBPEMEHH TPEHIOBU
npuMeHe HHQOPMAIMOHUX TEXHOJIIOTHja Yy  YKYIHOM
pamHOM BeKy IpoM3BOja. AKTyellHa MpUMEHa padyHapa y
LEJIOKYITHOM paJHOM BEKy NpoM3BOJa ce orjena y
kopumhewmy PLM periema.

Ha nmowerky cy pgara ocHOBHa ofjamimema ¢
Kapaktepuctuke caBpemeHnx CAD cucrema, koju
npezacTaBsba 1osa3 3a ocrasie CAX TEXHOJIOTHje, Kao H 3a
kommureTHa PLM pemema. OCHOBHE KapaKTEPHCTHUKE Cy
pasmMarpaHe M ca aclekTa HHHXOBOI IPOIIMpEHma Ha
caJlalIikheM HUBOY pa3Boja MH(POPMAIIMOHUX TEXHOJIOTH]a.
3aTuM Cy JAaTH Cy AaKTyelIHH TPEHAOBH, NPETHOCTH H
MoryhHoctH kopuiihema padyHapa 1 'y 0B0j 00J1aCcTH.
Tpennosu pas3Boja mokasyjy na he ca jeqHe crapHe OuTH
cBe 1mmpa npumeHa PLM pemema y cBUM oOjiacTuMa
NpoOM3BOJIa M yclyra, a ca apyre crpane na he ce PLM
crcreMu pasBujari 00e36ehyjyhu HoBe moryhHocTh.

6. JlutepaTtypa - References

5. Conclusion

Modern technical development, especially related to
computers, particularly significant in last couple of decades
of the last century provided a powerful means for work
relief and improvement of product quality.Market and
society terms in all inflicted the usage of information
technologies in all the phases of product’s lifetime.

The modern trends of information technologies for
product’s lifetime are shown in this paper. The actual
compliance of computers in the product’s lifetime is
noticeable in the PLM solutions usage.

The basic explanations and characteristics of modern CAD
systems that are origins for the other CAx technologies are
given at the beginning and the complete PLM solutions as
well. The basic characteristics are reviewed from the aspect
of their expand on current level of information
technologies’ development.

The actual trends, advantages and possibilities of computer
usage in this field are given in the further context.

The trends of development implies that the appliance of the
PLM solutions will expand in all domains of products and
services, and from the other hand, the PLM systems will
develop providing new possibilities.
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