Technological Complexes Nel (13), 2016

UDC 621.7: 658.5

Melnyk O.%, Ph.D. in Engineering
Firanskyy V.2, Ph.D. in Engineering

INational Technical University of Ukraine "Kyiv
Polytechnic Institute"

2College of Marine and River Fleet (KMRF)

Kyiv State Maritime Academy named after hetman
Petro Konashevich- Sahaydachniy (KSMA)/ Ukraine

ANALYSIS OF THE TECHNOLOGICAL COMPONENT OF INFORMATION SUPPORT OF
CAD SYSTEMS IN MACHINE BUILDING

AHAJI3 TEXHOJIOIMNYHOI CKJTIAQOBOI IHOOPMALIIMHOIO 3ABE3IMNEYEHHSA
CUCTEM ABTOMATU3OBAHOIO [TIPOEKTYBAHHS B MALUMHOBYL]YBAHHI

Abstract: The stack of CALS technologies such as
data exchange format of step ISO 10303 standard is
analyzed in the article. Identified and analyzed
protocols responsible for the transmission of tech-
nical data. It is suggested complemented techno-
logical information data model that will provide more
coherent and logically structured exchange of infor-
mation between the various components of the
computer-aided design in mechanical engineering in
accordance with the principles of stack CALS
technologies.
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INTRODUCTION

With the development of information technology and
the increasing number and speed of information
processing appear the tendency to the exclusion of
human from decision-making process and creating new
products. This is possible through the use of artificial
intelligence and control systems, and processing of
large amounts of data (Big Data).

Modern computer-aided design systems usually do
their best to collect, manage and synchronize product
data and its components at all stages of its life cycle
according to the concept of CALS (Continuous
Acquisition and Life cycle Support) technologies.

The basis of this conception posits the theory of
unity (integrity) of product information from the birth of
the idea to its disposal, in other words, a single
information space (Integrated Information Environment),
which provides uniform means of the interaction of all
participants in this cycle: customers, producers,
operating and maintenance personnel. It is implemented
in the form of international standards governing the rules
of specified interaction primarily through electronic data
interchange [1].

According to this theory, all information arising in the
product life cycle should be stored in the common data
base. In addition, the concept offers in the current stage
of the product life cycle unrestricted access to the data
gathered in previous stages.

This approach, in theory, allows, for example, CAD
technology to obtain information about the geometric
parameters of the various components of product from
CAD and to create appropriate technological process of
its production on their basis. And on the basis of
information received from the CAD technology to create
a task on the production batch of products, download to
the appropriate service company information about the
need for materials, tools, equipment etc.

Anomayin:.B  cmammi npoaHanizogaHo cmek CALS
mexHosoezit, a came dopmar obMiH AaHMMKW  CTaHOapTy
step ISO 10303. BusHayeHO ma [poaHasi3oeaHo
rnpomokonu eidnosidansHi 3a nepedady MexHO02iqHOI
iHbopmavuii. 3anponoHoesaHa 0ornosHeHa mMexHO02iYHa
iHbopmavuilina moldenb OaHux, wWo 3abesneqyums 6inbw
uinicHuli  ma  7102i4HO  cmpykmyposaHuli  0OMiH
iHbopmauyiero MK  pi3HUMU  KOMIIOHEeHmamu cucmem
asmomamu308aH0o20 MPOeKmMyeaHHs1 8 MawuHobydyeaHHI
y 8idnosioHocmi 0o npuHyunie cmeky CALS mexHornozil.

Knrouoei cnoea: CA[lIP, step ¢hopmam, iHghopmauiltHa

molenb  Oemarni, mexHomnoeiyHul  npouec, CALS
mexHornoail.
BCTYN

3  po3BMTKOM  iHpOpMaUIHUX  TexHonorin  Ta
30inMbWEHHsM  KiNbKOCTI  Ta  WBWAKOCTI  0BpobneHHs
iHdbopMaLiil nNpornagaeTbCa TeHAEHUis OO0 BUKIHOYEHHS
N0ANHU 3 NpoLecy NPUNHATTA pilleHb Ta CTBOPEHHSI HOBOT
npoaykuii. Lle ctae MOXnMBMM 3a paxyHOK BUKOPUCTaHHS
LUTYYHOrO iHTEMNEKTY Ta CMCTEM ynpaBfiHHA, Ta 0Opobku
Benukux ob’emiB aaHux (Big Data).

CyyacHi cuctemm aBTOMAaTU30BaHOrO MNPOEKTYBaHHS,
K NpaBUNO HamaralTbCs  MakcumanbHO  30uparw,
BMOPSAKOBYBATY i CMHXPOHI3yBaTW AaHi npo Bupib Ta noro
CKMagoBi Ha BCiX eTamax WOro XWUTTEBOrO UWKIY Y
BignosigHocTi o koHuenuii CALS(Continuous Acquisition
and Life cycle Support) TexHonorin.

B ocHoBy ui€ei koHuenuji noknageHa Teopis €4HOCTI
(uinicHocTi) iHdpopmalii npo BMpIG Big HapoaXXeHHs iaei oo
Moro yTunisauii iHWUMKW CroBaMu €AMHOrO iHpopmaLiiHo-
ro npoctopy (iHTerpoBaHoro iHcopMauiiHOro cepenoBu-
wa), wo 3abesnevye ofHOMaHITHI CNOCOOM B3aEMOIii BCix
YYaCHUKIB LIbOrO LMKITY: 3aMOBHMKIB MPOAYKLi, BUPOOHMKIB
npoaykuii, ekcnnyaTauinHoro i pPeMOHTHOro nepcoHany,
peanizoBaHa Yy oOpMi MiXHaApoAHWX CTaHAapTiB, LWO
pernameHTyl0Tb NpaBuna BKa3aHOi B3aEMofii NepeBaxXHO
3a 4OMNOMOrO eNeKTPOHHOro 06MiHy AaHumu [1].

Y BignoBigHOCTI 00 uiei Teopii Bcs iHopmauis, wo
BUHMKAE Y MNPOLECI XUTTEBOTO LMKy BUPOOY MOBMHHA
36epiraTncs B 3aranbHi iHpopmadivivi 6asi. Kpim, Toro
KOHLIENUis MpPOMOHYE Ha MNOTOYHOMY €eTani >XUTTEBOrO
uukny Bupoby GesnepelukogHUA AocTyn Ao iHopmauii
3ibpaHoi Ha nonepeaHix eTanax.

Takunm nigxig, B Teopii, [03BONSE, Hanpuknaa,
TexHororiyHin CAlNP oTpumaTtn iHopmauilo npo reo-
METPUYHI NapaMeTpu pi3HMX CKMagoBux Bupoby Big
KOHCTpykTOpcbkoi CAlP Ta CTBOPUMTM Ha iX OCHOBI
BiAMNOBIAHUA TEXHOMOTMYHNA NPOLEC NOr0 BUFOTOBIIEHHA. A
Ha OCHOBI iHGhopMaLii oTpMmaHoi Big TexHonoriyHoi CAIP
CTBOPUTM 3aBAaHHA Ha BMPOOHUUTBO napTii BMpPOOIB,
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This approach is undoubtedly important, necessary
and correct upon condition of its deep implementation in
the workplaces. All this would be impossible if in the end
of 1970, had not increased the idea that some
standardization in the field of data exchange was
needed, because many CAD systems that use different
principles of models generation and data exchange with
other systems increased. All geometric CAD were
unique, built on different principles. The problem of data
exchange and saving of these data has become very
acute. In this regard, in the circles of experts and
scientists, mainly engaged in computer graphics and
geometric modeling, increased corresponding initiative
that was supported by firms in the USA and Western
Europe, engaged in development of complex, mostly
military equipment. In the TC 184 ISO committee was
established a working group to develop a standard that
was called STEP. NSS R ISO 10303-1-99 [2,3,4,5]

PROBLEM STATEMENT

Considering stack CALS technologies in details
we can notice the influence of professionals, namely
branch of information technologies, for its creation
and development. Therefore, the introduction of
these technologies in the field of technical direction
(engineering, instrumentation, machine  tools,
woodworking and others) are faced with great
difficulties, and sometimes even the impossibility or
uselessness of their implementation. It is caused by
insufficient  (surface) processing of common
information model of a product without a detailed
dipping into the essence of technological processes
of its creation.

Taken this into consideration arise the problem of
supplement of existing stack CALS technologies and
general information model of product with the ability
to add and exchange technological information that
has consistently produced at all stages of product life
cycle.

MAIN ARTICLE

The most profound research of world-class can
be considered results of work set as principles of
STEP application protocols (Data Interchange
Format) ISO 10303 standard, which were designed to
definite understanding of different users of a common
information model.

For the engineering requirements from all stack
application protocols of STEP [3,4] can be selected
the following:

AR201: Explicit draughting; drawing like a
structure of drawing, abstract, part geometric shape,
grouping. The numbers of entities are specification,
affirmation, sheet number, organization, executor,
layer, type etc.

AR202: Associative draughting; protocol that
relates to the description of the design documenta-
tion. Data appear in protocol that largely overlap with
AR201 and are grouped by UoF (Units of
Functionality) as follows:

1) documentation structure (hierarchy, titles that
are affirmed by signature);

2) connection with the
producer);

3) abstract of product shapes (2D or 3D CAD-
model);

product (version,

3aBaHTaXuTu BignoBigHi cnyx6u nignpuemcTaa iHopma-
uito Nnpo notpeby B MaTepianax, iHCTPYMEHTi, OCHaLLeHi Ta
iHWe.

Takuii nigxia 6e3 CyMHiBIB € akTyanbHUM, HEOOXIOHUM i
NpaBWIbHUM 3a YMOBMU, rMNOOKOro BNPOBaKEHHS NOro Ha
nignpuemcTteax. Bce ue 6yno 6 HeMOXnMBUM sIKOK, Ha Mpu
KiHUi 1970-x pokiB, He BMHMKNA igest Npo Te, Wo HeobxigHa
neBHa cTaHaapTusauia B obnacti obmiHy gaHUMK, OCKinb-
kn 3'aunocsa 6arato cuctem CAlMP, aki BUKOPUCTOBYIOTb
Pi3Hi MpuHUMNM reHepauii mogenen i o6MiHy AaHuMK 3
iHWnMmKn cuctemamun. Bei reomeTtpuyHi CATMP 6ynu yHikanes-
HUMKM, nobyaoBaHi Ha pisHMX npuHuunax. [Mpobnema
06MiHY JaHuMu i 306epexeHHs uMX JaHux crana ayxe
rocTpoto. Y 3B'A3Ky 3 UMM B Komnax ¢paxisuiB i BYUEHMX, LLO
3aMMaloTbCs B OCHOBHOMY MAaLUMHHOI rpadikoto i reomeT-
pUYHUM MOAENOBaHHAM, BMHWKNA BignoBigHa iHiLiaTuBa,
aka 6yna nigTpumaHa dipmamm CLUA i 3axigHoi €sponu,
3aNHATUMU PO3pobKaMm CKNagHoi, B OCHOBHOMY, BiliCbKO-
BOi TexHikn. Y Komiteti T3 184 ISO 6yna ctBopeHa pobo-
Ya rpyna gns po3pobku cTaHgapTy, SKui B pesynbrarti
oTpumaB Ha3sy STEP. TOCT P NCO 10303-1-99 [2,3,4,5]

MOCTAHOBKA NMPOBJNIEMU

OetanbHo posrnsagatoumn ctek CALS TexHonorin MoxHa
nomiTUTW BMAMB cheLjanicTie, came ranysi iHdpopmauinHnx
TEXHOIOriN, Ha WOro CTBOPEHHA Ta pPO3BUTOK. Tomy
BMPOBaMXEHHA UMX TEXHOMOoriM B ranysi TexHiYHOro
crnpsiMyBaHHS  (MawnHOOyayBaHHSA, NpunagobyayBaHHs,
BepcTraTtobyayBaHHs, AepeBoobpobka Ta iHLWi) CTMKaeTbCA
3  BENIMKMMM  CKNAOQHOCTSIMM, a iHKONMM  HaBiTb 3
HEMOXINUBICTIO abo He MOTPIOHICTIO X BNpoBaaXeHHs. Lie
06yMOBIEHO HeJoCTaTHIM (NMOBEPXHEBMM) ONPaLOBaHHAM
3aranbHoi iHopmauinHoi Mogeni Bupoby 6e3 aetanbHoro
3aHYpeHHs! B MMNOWHHY CyTb TEXHOMOTYHUX NPOLECiB NOro
CTBOPEHHSI.

BpaxoByiun ue noctae npobrnema [OMOBHEHHS
icHytoyoro cteky CALS TexHonorin Ta 3aranbHOi
iHpopmauinHoi  mogeni  npo  BMPIO  MOXNKMBICTIO
O0OaBaHHsM Ta OOMIHOM TEXHOMOrYHOW iHopMaLieto,
O MOCNigOBHO YTBOPKETLCA Ha BCiX eTanax XWTTEBOro
LuKny Bupo0y.

OCHOBHUWW TEKCT CTATTI

Hanbinbw rpyHTOBHMMM HAyKOBUMMW  [OCHISKEHHAMMN
CBITOBOTO PpiBHSI MOXHa BBaxaTu pesynbtatm poboTu
noknageHi B OCHOBY NPUKIagHUX MPOTOKOMIB STEP
(dbopmaty obmiHy paHumm) ctaHgapty SO 10303, siki 6ynu
po3pobneHi  Ans OOHO3HAYHOrO  PO3YMIHHSI  PISHUMMU
KOpUCTyBa4aMu 3aranbHoi iHhopmaLiiHoi Moaeni.

Ona notpe6 mawunHOOyayBaHHA 3 YCbOro CTEKy
npuknagHux npotokonie STEP [3,4] moxHa BuGpatn

HaCTYMHi:
AP201: Explicit draughting; kpecneHHs. 5K CTpykTypa
KPECNeHHs1, aHoTauis, reomeTpudHa dopma geTani,

rpynyBaHHsl. B umcno cytHocTen BxoaaTb cneumdikauis,
TBEPOKEHHS, HOMEP NWCTa, OpraHi3auisi BMKOHaBELlb, Luap,
BUAO i T.M.

AP202: Associative  draughting; lMpotokon, wo
BiIHOCUTBECSA OO OMUCY KOHCTPYKTOPCBHKOI OOKyMeHTauji. Y
NPOTOKOMI (PirypytoTb AaHi, 3HA4YHOK MIPOKD NepeTUHAOTLCS 3
AaHumun npotokony AP201 i 3rpynosadi mo UoF (Units of
Functionality) HacTynHUM YnHOM:

1) cTpykTypa p[okymeHTauii (iepapxis, 3arofnosku, sKi
3aTBEPAKYIOTb MiANMcom);

2) 3B'A30K 3 BUpoGOM (Bepcisi, BUPOOHYK);

3) aHoTauisa hopmm BUpo6u (2D abo 3D CAD-mogens);

4) 3B'A30K Mogeni 3 i Bisyanisauieto (Maclitab);

5) dopma aHoTauji (Mmicle pos3TallyBaHHsl aHoTaLli,
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4) model connection with its visualization (scale);

5) the abstract form (location of annotation,
symbols that fill positions);

6) paper work (types, colours);

7) dimensions (tolerance);

8) parts grouping by various criteria.

AP203: Configuration controlled design; designing
with controlled configuration. It is one of the most
important application protocols. It has uniform
geometrical models, attributes and specifications:
assemblage of 3D-surfaces divided into several
classes; operation parameters of versions and
introduction of changes into documentation etc.

Description of AP203 protocol by Express
language is a scheme where you can distinguish the
following parts:

1. References to integrated resources are
borrowed in ISO 10303 -41, -42 and -44 standards. It
is a reference on such entities as context,
supplement and production, product property, mass -
dimensional characteristics, coordinate axes location,
types of curves and surfaces, contract status signs,
enterprises, executors, dates etc.

2. Descriptions of some generalized types, which
combine the number of private types with the help of
SELECT operator.

3. Descriptions of the entities that express product
design. Six classes of geometric patterns are
presented. Class 1 is designed for the product
structure tasks without describing geometric forms.
Class 2 includes wireframe models with clear boun-
dary descriptions, such as coordinates of points and
is defined with the help of lines. In class 3 wireframe
models are supplemented with topology information.
Topology information is data about how the surfaces,
lines or points are associated with each other. Class
4 is used to describe the freeform surfaces. The
classes 5, 6 include solid models, so-called BREP
(Boundary Representation). In particular, to the class
5 belong entities which boundaries apprised by
polygonal (facet) surfaces consisting of flat sections.
In class 6 surfaces that limit the body can be both
simple (flat, quadratic, toroidal) and presented in the
form of Bezier, B-spline and others.

4. Description of other used entities related to the
configuration items, such as entered into the project
change with relevant attributes.

AR204: Mechanical design using boundary
representation - designing of mechanical parts based
on solid models. In protocol there are such entities as
name of products, code, version, component
assembly, model (elementary, facet or universal
BRep-model) colour, line width etc.

AR205: Mechanical design wusing surface
representation - design of mechanical parts based on
surface models. Several concepts used in this
protocol are the same as in protocol AR204 but
surface models are used with boundaries presented
geometrically or topologically.

AR208: Life cycle management - Change process
— change process management in the life cycle
(configuration management). It includes identification
of facts (flaws) that have to be changed, their causes,
determine actions to correct flaws and individuals that
make changes.

AR209: Composite and metallic structural
analysis and related design - analysis of composite
and metal structures; combining geometry data and
configuration management with data for analysis, for
example, using the finite element method. It is

CYMBOINW, SIKi 3aMOBHIOKOTLCS NO3uLi);

6) odpopMIEeHHst AOKYMEHTIB (LUPUTH, KONbLOPK);

7) po3mipu (gonyckw);

8) rpynyBaHHsi No Aetanen TMMK Yu iHWIMMK O3HaKamu.

AP203: Configuration controlled design; npoekTyBaHHs
3 KepoBaHo KoHgirypauieto. Lle oavH 3 HarBaxnmeiwmnx
nNpuKkNagHux,  npoTokoniB. Y ~ HbOMY  YyHidbikoBaHi
reoMeTpuydHi mogeni, atpubyTtn i cneumdikauii: 36opka;
3D-noBepxoHb, PO3AiNeHnX Ha Kinbka knacis; napameTpu
ynpaeniHHA BEpCiAMU i BHECEHHAM 3MiH B JOKYMEHTaLito
Ta iH.

Onwuc npotokony AP203 moBoto Express aBnsie coboto
CcXeMmy, B AKi MOXHa BUAINUTN HACTYNHi YaCTUHU:

1. MocnnaHHA Ha 3ano3unyeHi 3i ctaHgapTie 1ISO 10303
-41, -42 i -44 iHTerpoBaHi pecypcu. Lle nocunaHHs Ha Taki
CYTHOCTI, K KOHTEKCTW, AoAaTKu i NpoayKLuii, BNacTUBOCTI
BMpobis, maco - rabapwvTHi XapakTepuCTUKu,
posTallyBaHHA KOOpPOWHATHUX OCeN, TUMU KPUBUX i
NOBEPXOHb, NMOKaX4YMKN CTATyCy KOHTPaKTy, MiaANpueMCTBa,
BMKOHAaBLB, AaTW i T. M.

2. OnvcK gesknx ysaranbHEHUX TUNIB, sKi 00'eAHYIOTb
3a gonomoroto onepatopa SELECT psag npuBaTHMX TUNiIB.

3. Onucu cyTHOCTERn, WO BUpaxalTb KOHCTPYKUIil
Bupob6iB. [peacTtaBneHi wWiCTb KnaciB reoMeTpUYHUX
mogenen. Knac 1 npusHayeHur Ona 3aBAaHHA cknagy
BMpob6iB 6e3 onncy reomeTpuyHnx dopm. Knac 2 Bknoyae
KapKacHi Mofeni 3 SBHMM OMWCaHHA MEXiB, Hanpuknaga, y
BUrMSAAI KOOPAMHAT TOYOK i BU3HAYaTbCA 3 X JOMOMOrot
NiHin. Y knaci 3 kapkacHi Mogaeni JONOBHEHI TONOSIOMYHOK
iHopmalieto, TO6TO gaHUMKU NPO Te, SK MOBEPXHi, MiHil
abo Touyku nos'A3aHi oauH 3 ogHUM. Knac 4 cnyxutb ans
ONMCaHHA MNOBEPXOHb [AO0BiNbHOI opmu. Knacu 5, 6
BKMOYaKTb TBEpAOTiNbHI  Mogeni, Tak 3BaHi BREP

(Boundary Representation).. 3okpema, po knacy 5
HanexaTb Tina, Mexi AKNX annpoKCMMOBaHi
noniroHanbHUMK  (paceTouHNMK)  MOBEPXHSMM,  LIO

CKnagarTbCa 3 NNOCKUX AINSAHOK. Y Knaci 6 noBepxHi, LWo
obmexylTb Tina, MOXyTb OyTW,[K enemMeHTapHUMM
(mnockMmK,  KBagpaTUYHUMK, TOPOIdanbHUMWK), TaK i
npeacTasneHumMn mogenamu B popmi besbe, B-spline i iH.

4. Onuc iHWWUX BMKOPUCTOBYBAHMX CYTHOCTEN, LWO
BiHOCATBLCA A0 KOHQirypauii Bupobu, Hanpvknag, Takux,
SIK BHECEHE B NPOEKT 3MiHa 3 BiANOBIAHUMN aTpMByTamMu.

AP204: Mechanical design using boundary
representation; KOHCTPYOBaHHs MeEXaHiYHUX AeTanen Ha
OCHOBI TBepAOTINbHOI MoAeni. Y NpoToKoni BBeAEHi Taki
CyTHOCTI, Sk iM's BuUpoOwW, Wwndp, Bepcis, cknaganbHUN
By305l, Mogenb (enemeHTapHa, aceTtodHumm abo
yHiBepcansHa BRep-mogens), Konip, WvpyHa niHin iT.n.

AP205: Mechanical design using surface
representation; KOHCTPYIOBaHHS MexaHiYHWX AeTanen Ha
OCHOBi  noBepxHeBoi  mogeni. Pag  noHatb, ski
BMKOPUCTOBYIOTCS B LIbOMY MpPOTOKOMi, aHanoridHui
noHATTAM npoTtokony AP204, ane BMKOPUCTOBYIOTbCS
NOBEPXHEBI MoZeni 3 Mexamu, npeacTaBneHuMun
reomMmeTpmMyHO abo TOMOSOriYHO.

AP208: Life cycle management - Change process
yrnpaBniHHA npouecamMuv 3MiH B XUTTEBOMY LMK
(ynpaBniHHA  kOHdpirypauieto). Bkrtovae igeHTudikauio
akTiB (HegonikiB), siki NOTPeOylTb BHECEHHSI 3MiH, iX
NPpWYYH, BU3Ha4Yae Ail Woao YyCyHEHHst Hedonikie i ocib, wo
BHOCSITb 3MiHU

AP209: Composite and metallic structural analysis and
related design; aHania KOMMO3UTHUX Ta MeTaneBunx
KOHCTPYKUiA;  KOMOGIHYBaHHA  daHUMX  reomeTpii  Ta
yrnpaBniHHA KOHdirypauieto 3 JaHumMu Ons  aHanisy,
Hanpwvknag, 3a OOMOMOroK MeTody KiHLEBUX €reMEHTIB.
MiaTpymyloTbCa  CTaTUMHUA | YacToTHMWA  aHanis, 3D
MepexeBi mopeni Ans aHanisy 3a [onoMOro MeTtoay
KiHLIeBMX eneMeHTIB, BBOASITHCS BU3HAYEHHSI
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supported static and frequency analysis, 3D network
models for analysis using finite element method,
introduced determination of assembly properties,
means for presentation of properties of
homogeneous and composite materials.

AR213: Numerical control process plans for
machined parts - design processing on CNC equip-
ment. The protocol introduced with means that
describe manufacturing operations, technological
equipment and tools, materials, geometric shapes
and items tolerance, jobs, accompanying
administrative data.

AR214: Core Data for Automotive Mechanical
Design Processes - basic data for the design of
mechanical parts of the machine. It shows the
structure and geometry of items, presentation of
projects, design of manufacturing processes
(numerical control, tolerances, materials) etc.

The standard possesses 19 class models (CC -
Conformance Classes). Classes are distinguished by
types of model (surface, solid, frame), the availability
of data on kinematics, tolerances, configuration
management.

Geometric group of related concepts (entities,
attributes) that appear in the annex, connected with
AR214 in several UoF that have non-empty
intersections. Among UoF there are the following:

Gl: wireframe_rnodel_2d, which includes such
entities as geometric pattern, point, line, curve,
hyperbole, B-spline, 2D wire-framemodel etc.

G2: wireframe_model_3d is with similar entities,
but in 3D space;

G3: connected_surface_model intended to
represent topologically limited surface models. This
group includes a number of entities from the G2 and
G8, as well as such things like a curve or a point on
the surface, cylindrical and toroidal surfaces,
constructive geometry etc.

G4: faceted_b_rep_model refers to BREP-models
with parts that have planar surface and internal
hollow. The concept of point, line, plane taken from
the G3 and G5 are the other entities. Closed facet
shell is manifold solid B-rep etc.

G5: b_rep_model - representation of one or more
bodies, each of which consists of closed outer and
inner shells. The geometry of surfaces pronounced
curves. Most similar terms are used in G3.

G6: compound_model - surface models, solid,
frame with topologically represented compounds.
Examples of use: bodies in the selection of zones
with  different  properties, parts of welded
constructions etc.

G7: csg_model (or solid model using Constructive
Solid Geometry) - obtaining of models using Boolean
operations on specified bodies. Along with the
concepts of the previous UoF here appear block,
primitive, results of Boolean operations etc.

G8: geometrically_bounded_surface_model UoF -
geometrically limited surface model.

Among other UoF can be the following:

S2: element_structure - elements of the structure
and annotations you can trust to: layer, pattern, form
aspect, 2D or 3D conversion, accuracy, the location
of the axes etc.

S5: working management - includes such entities
as the operation, operation method, contract, work
order, shifts.

S6: classification - includes the classification
concept of attributes and systems of hierarchy and
classification points.

BMNacTUBOCTEN CKMNagaHHsl, 3acobu anst npeacTaBneHis
BNacTUBOCTEN KOMMO3UTHWUX | OAHOPIAHMX MaTepianis.

AP213: Numerical control process plans for machined
parts; npoekTyBaHHA 06poOku Ha obnagHaHHi 3 YlY. Y
npoToKomni BBeAeHi 3acobu p[na  onucy BUPOBHUYMX
onepauiin, TexHonoriyHoro obnagHaHHS Ta iHCTPYMEHTIB,
mMaTepianis, reomeTpuyHux oOpM i JonyckiB BUpOOIB,
poboymx Miclpb, CynpoOBOMKYBaNbHUX aAMiHICTPaTUBHUX
OaHuX.

AP214: Core Data for Automotive Mechanical Design
Processes; OCHOBHiI AaHi ANs NPOEKTYBaHHA MEXaHiYHUX
YacTuH aBToMOGiniB. [na npeacTaBrneHHA OaHuxX 3a
CTPYKTYpOIO i reomeTpii BUpobGiB, MpeseHTauii NpoekTis,
MOZJENOBaHHIO, BMPOBHNYMX npouecis (uncnose
ynpaeniHHS, AONYCKW, MaTtepianu) i iH.

Y craHgapTi BBegeHo 19 knaciB mogenen (CC -
Conformance Classes), knacu po3pi3HaTb 3a BUAOM
mogeni (noBepxHeBa, TBEPAOTINbHA, KapkacHa),
HasBHICTIO AaHWX 3 KiHEMaTuKW, Jonyckamu, ynpasniHHA
KOHdpirypaduieto.

feomMeTpuyHi rpynu cnopigHeHnx NoHATb (CyTHOCTEMN,
aTpubyTiB), WO cirypytoTb B Joaatky, 3seaeHi B AP214 B
kineka UoF, wo matotb Henycti nepetuHn. Cepen UoF
BUAINSAIOTLCA HACTYMHI:

Gl: wireframe_rnodel_2d, w0 Bkntovae Taki CyTHOCTI, K
reomeTpumyHa mMogenb, TOYKa, MiHisA, KpuBa, rinepbona, B-
spline, 2D kapkacHa mogenb i iH .;

G2: wireframe_model_3d ¢ aHanoriyHnmm cyTHOCTSIMU,
ane B 3D npocTopi;

G3: connected_surface_model, npusHadeHa Aans
NpeacTaBeHHsA TOMOMOMYHO OOMEXEHNX MOBEPXHEBUX
Mogenen, us rpyna BKrovae psp cytHocten 3 G2 i G8, a
TaKoX Taki CYTHOCTi, SIK kpuBa abo TOYka Ha MOBEPXHI,
uuniHgpuMyHa | TopoiganbHa MOBEPXHi, KOHCTPYKTUBHA
reomMeTpis i iH.

G4: faceted_b_rep_model, BigHocutbcs po BREP-
MoJenen 3 getandmu, WO MakwTb NfaHapHi NOBEpXHi i
BHYTPIWHI NopoxHeYi. [MOHATTS TOYKW, MiHil, NNOLWMHN
B3aTi 3 G3 i G5, iHWi cyTHoCTi. 3amkHyTa cbaceTouvHa
obonoHka, TBeppoTensHoe BREP-pisHoMaHiTTS (manifold
solid B-rep) Ta iH.

G5: b_rep_model - ysaBneHHs ogHoro abo Ginblue Tin,
KOXXHE 3 SKMX CKMNadaeTbCA 3 3aMKHYTUX 30BHILLIHBOI i
BHYTPILLHIX OBONOHOK. eomeTpid MOBEPXOHb BUpaXeHa

KPUBUMMN. binbLwicTb NOHATb aHanoriyHo
BMKOpUCTOBYBaHUM B G3.
G6: compound_model - wmogeni noBepxHeBi,

TBEPAOTINbHI, KapkacHi 3 TOMOJSOrYHO NpeacTaBfeHNMU
cnonykamu. MNpuknagn BUKOPUCTaAHHA: BUAINEHHS B Tinax
30H 3 Ppi3HUMKM BMACTUBOCTSIMM, YaCTUH 3BapeHol
KOHCTPYKLU;i iT.M.

G7: csg_model (abo solid model using Constructive
Solid Geometry) - oTpumaHHa Mogeni 3a [ONOMOroro
OyneBux onepauin Hag 3agaHumu Tinamu. [lopsig 3
NoHATTAMKU 3 nonepedHix UoF TyT dirypyloTb MNOHATTA
6ok, NpuMiTUB, pe3ynbTaTt 6yneBoi onepadii Ta iH.

G8: geometrically_bounded_surface_model UoF -
reomMeTpuyHO OOMEXeHa NOBEPXHEBA MOAESb.

Ceppeq iHwmx UoF MoxxHa BigMITUTY HACTyMNHe:

S2: element_structure - enemeHTU CTPYKTypU i
aHoTauin, SIKUM MOXHa [OOBIPSATW: LWap, 3pa3okK, acnekT
dopmu, 2D abo 3D nepeTBOPEHHS,  TOYHICTb,
po3TallyBaHHsi Ocen i T.n.

S5: workjnanagement - Bkn4ae Taki CYTHOCTi, K
onepadia, MeTond onepaudii, KOHTpaKT, MOpsAoK pooiT,
3MiHa.

S6: classification - Bkntovae NOHATTS Knacudikauii
aTpubyTiB i cucTem, iepapxii i NyHKTIB knacudikawin.

S7: specification_control - ynpaBniHHs
cneumdikauiamu, BKIlOYae onuncu BnacTMBoOCTEN
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S7: specification_control - specification manage-
ment that includes descriptions of product with a
large number of options. It describes the classes of
products, categories, characteristics, methods of
decomposition of products, its features. Configuration
core, design constraints, design decisions, solution
point, accommodation option, specification etc are
introduced.

AR223: Exchange of design and manufacturing
product information for casting parts - sharing of
design and engineering data for foundry. The
protocol provides the following aspects of the
program: sand mold casting, casting process
simulation, foundry equipment and materials, the
processes of melting, pouring, cooling, extraction,
control and testing.

AR224: Mechanical product definition for process
plans using machining features - description of
mechanical parts for the planning of machine
processing. Description of features of parts design
(e.g. holes, clamps), quality requirements for
processing, material properties, geometrical shapes
etc. The protocol distinguishes the following key
functional units: object processing features and
machined billet features (UoF includes such entities
as projection, chamfer, hole, the way of processing,
parameters of material, workpiece, process etc.),
processing characteristics (entities that define the
shape and size of the material that is removed during
processing) tolerances to controlled parameters,
characteristics of profile (entities that allow on 2D
profiles get 3D shape) documentation (e.g. customer
requirements, the use of resources), making
corrections to the documentation, administrative data

(author, organization, statement), requisites
(description order for necessary inputs).
AR232: Technical data packaging core

information and exchange - presentation and
exchange of technical data. Protocol is devoted to
interaction of management system of data from
different design systems. Description items are
project data that are expressed by means of applied
protocols, did not meet the standards of STEP. This
is a drawing program for CNC equipment, designed
object models, specifications, business records etc.

AR233: Systems engineering data representation
- system engineering data representation. We mean
data (units of functionality) that characterize the state
of the system and its parameters (such as cost,
performance, reliability, manufacturability, availability
etc.) associated with the requirements to the product,
its functional architecture, behavior, configuration
management. We consider both quantitative and
linguistic (including fuzzy) variables with units of
measurement.

From the presented above protocols in modern
CAD systems AR201, AR202, AR203, AR204 and
214 are implemented. This is due to the fact that
usually for exchanging is suggested only data about
geometric parameters of parts and in some cases the
accompanying text information (name of a part,
description, manufacturer, material etc.).

Application protocols AR213, AR224, AR232,
AR233 are designed to exchange technological infor-
mation, but still are not fully used by modern CAD
systems, as they have realization on the abstract
level different from algorithmic models laid in them.

As we can see from the above, the general
information model of a part is presented incompletely,
has not sufficiently structured form and abstract

NpoaykTiB, WO MalwTb BEenMKe YUCNO  BapiaHTIB.
OnucyloTbCa Krnacu NPOAYKTIB, KaTeropii xapakTepucTuk,
cnocobu gekomnoauuii npoaykuii, i dyHKLUii, BBOAATLCS
CcyTi KOHdpirypauii, npoekTHe OOMEXEHHs, MpPOEKTHe
pilLeHHS, NYHKT  piLLIEeHHS, BapiaHT  PO3MilLEeHHS,
cneuundikadis Towo

AP223: Exchange of design and manufacturing product
information for casting parts; 06MiH nNpoekTHUMK i
TEXHOMOrMYHUMM AaHUMK ANS MBApHOro BMpobHuuTBa. Y
npoTokoni nepegb6ayeHi HACTynHi acnekTu nporpamu:
nuTTa B niwaHi oopMun, MOAENOBAHHA MpoLeciB NnUTTS,
nvBapHe obragHaHHA Ta MaTtepianuy, Npouecy NnaBreHHs,
3anvBaHHA, OXOSIOAXKEHHS, eKCTpakuii, KOHTponb i
TECTyBaHHS.

AP224: Mechanical product definition for process plans
using machining features onuc mexaHiyHux getanen ans
nnaHyBaHHa BepcTaTtHoro obpobku. Onucy ocobnusocTten

KOHCTPYKUii geTanen (Hanpuknag, oTBopiB, 6abuLiok,
OypTiB), BWMMOr o skocTi 06pobkn, BNAcTUBOCTEN
martepianis, reoMeTpuyHoi dopmu i iH. Y npoToKoni

BUAINEHi HacCTYMHi OCHOBHI OAWHWUI OYHKUIOHaNbHOCTI:
ocobnueocTi ob'ekta 06pobku i BnacTMBocTi 06pobnto-
BaHux 3arotoBok (UoF Bkntoyae Taki CyTHOCTI , Ik BUCTYNH,
dackn, oTBopu, LWNAX oO6pobku, napameTpu Matepiany,
06pobntoBaHOi NOBEPXHi, NPOLECy Ta iH.), XapakTepUCTUKN
06pobkn (cyTHOCTi, WO 3agawTb GopMy | po3Mipu
maTepiany, Wo BuMAaanaeTbcs npu obpobui), Jonyckn Ha
KOHTPONbOBaHI MapameTpW, XapakTepUCTUKM NpOdinto
(cyTHoCTi, Wo possonstoTb No 2D npodinis oTpumysaTn
3D dhopmn), Wo ynpaBnse [OKyMeHTauisa (Hanpuknag,
BMMOM/ 3aMOBHMKA, MOPSAOK BWKOPUCTaHHS pecypciB),
BHECEHHSA BUMpPaBneHb y AOKYMEHTaLilo, aAMiHiCTpaTuBHI
AaHi (aBToOp, opraHi3auis, TBEPAXEHHS), peksi3uTn (onuc
3aMOBIEHHA Ha HeobxiaHi BUpobHWYi pecypcu).

AP232: Technical data packaging core information and
exchange; ysBneHHA | OOMiH TEeXHiYHUMM JaHUMM.
[MpoTokon NpUCBAYEHUA B3aemofdii cucTemM ynpasmiHHA
OaHUMW Pi3HUX cuUcTeM npoekTyBaHHsa. O6'ekTamu onucy

crnyxaTb NPOEKTHi AdaHi  ski  BupaxeHi 3acobamu
NpUKNagHUX nNpoOTOKONiB, TakK i He BignoBigawTb
ctaHgaptam STEP. LUe «kpecneHHs, nporpamu Ans

obnagHanHa 3 UllY, mopgeni npoekTtoBaHuMX OO6'eKTiB,
cneumdikadii, 6i3Hec-goKymMeHTauis Ta iH ..

AP233: Systems engineering data representation;
CUCTEMU YABMEHHS iHXeHepHUX AaHnx. MatoTbes Ha yBasi
AaHi (oamHMUi  OYHKLIOHANbHOCTI), WO XapakTepusyloTb
cTaHy cuctemy | T1i napametpu (Hanpuknag, UiHa,
NPOAYKTUBHICTb, HAAINHICTb, TEXHOMOTIYHICTb, NPUrOAHICTb
i T.n.), nos'd3aHi 3 BMMOramum [0 TNPOAYKTY, WOro
(PYHKLiOHamNbHOI apXiTeKTypOoto, MOBEAIHKOK, YNPaBMiHHAM
KOHpirypauieto. PoarnagatotbCa 9K - KinbKiCHI, Tak i
NIHrBICTWYHI (B TOMY 4MCMi HeuiTKi) 3MiHHIi pa3om 3
OAVHNLISAMWN BUMIPIOBaHHS.

3 HaBegeHux Buwe npoTtokoniB B cydacHux CAD
cuctemax peanisosaHi AP201, AP202, AP203, AP204 Ta
214, ue NOB’A3aHO B MepLUy Yepry 3 TUM, WO AK NpaBuno
ans  obmiHy MpOMOHYeTbCS  TinbkM  iHdOpMauia npo
reoMeTpuyHi napameTpu getanen i B AesKuMX Bunagkax
cynpoBigHa TekcToBa iHdopmauia (Has3ea Aetani, onuc,
BMPOGHUK, MaTepian TOLLO).

MpuknagHi npotokonu AP213, AP224, AP232, AP233
npu3HayveHi gns obmiHy TexHonoriyHot iHpopmallieto, ane
O0Ci B NOBHIN Mipi HE BUKOPUCTOBYIOTbCSA cydacHumu CAD
cucTemMamMu, OCKiNlbkM MaloTb peanisaLito Ha abcTpakTHOMY
piBHI BigAMIHHOMY Bif 3aKknageHoro B HWUX anropuTMIiYHi
moaeni.

Ak  Gauysmmo, 3 HaBeOeHOro Bwulle, 3ararnbHa
iHbopMaLinHa mogenb geTani npeactaBfieHa He MOBHO,
Ma€e He [JOCTaTHbO CTPYKTYpPOBaHWMA BUIMS4, a noriyHa
abcTpakTHa iHopMmauiiHa Mogenb — He [O0CTaTHbO
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logical information model is not determined enough
and is not easy to use.

And because of this, the implementation of these
protocols in modern popular CAD systems today is
still not reflected.

These findings also confirmed in previous studies
[6-9], which indicate the presence of the gap between
design and technological information model of data.

The ways of restoring the integrity of the
information model of a part are suggested. Also it is
proposed general information model of a part data
through the use of 3D - models created by the
modern CAD-systems.

Proposed solutions and approaches solve the
problem of data integrity of the part only during a
partial technical data from designer to technologist.

In the paper [10], based on previous experience,
we tried to solve the problem through the unification
of surfaces and their groupings that actually used the
same information model with all its flaws, which is
laid in the presented above international standards
and protocols.

Also Siemens PLM Software Company continues
research and development in this direction actively
[11]. But they are primarily oriented to support
existing products and to ensure the implementation of
needs of corporate customers in integrating and
integrity of introduction of the development design of
products. Needs of technologists are provided by text
annotations virtually tied to the project in a whole [12
-16].

As an example let us build cube with dimensions
of 100 * 100 * 100 mm Fig. 1 in Tflex-CAD - 3D
system and consider the exported data in STEP
AP214 format Listing 1, which are designed to share
data with other CAD systems.

Listing 1 shows that data are grouped regarding
geometrical entities that make up the inner infor-
mation model of mathematical core of CAD system.

AeTtepMiHOBaHa i He 3pyyHa y BUKOPUCTaHHI.

Came uepes uUe, peanisauia 3ragaHux NpoOTOKOMiB B
nonynsapHux cyyacHux ceorogHi CAD cuctemax goci He
3HaNLWIIO BigOOPaXKEHHS.

Lli BMCHOBKM TakoX NiOTBEPOKYOTLCA B MNOMNepeaHix
JocnigkeHHsx [6-9], B IKMX Bka3aHO Ha HasiBHICTb pO3puBy
Mi>K KOHCTPYKTOPCBKOI Ta TEXHOJSIOFYHOK iHOpMaLNHO
MoZennto gaHux. Ta 3anponoHOBAaHO LUMAXU BiAHOBIMEHHSs
uinicHocTi  iHopmauinHoi  mopeni  pgetani. A Takox
3anpornoHoBaHO 3aranbHa iHopMauiiHa modenb OaHUX
Aetani Ha ocHoBi BukopucTaHHs 3D — mopeni cTBopeHoi
3acobamu cyvacHux CAD-cuctem.

3anponoHoBaHi  pilleHHa Ta nigXoAuM  BUPILWYOTb
npobnemy UinicHOCTI JaHWX Npo AeTtanb Tinbky Ha eTani
nepefadi  4acTkoBOl  TeXHOMOriYyHOI  iHopmauii  Big
KOHCTpYKTOpa A0 TexHorora

B po6orti [10], cnupatounce Ha nonepeaHin [OCBIA
Hamaranucs BUPILLUUTM MOCTaBneHy 3ajadvy 3a paxyHoK
YHidbikaLii MOBepXOHb Ta iX rpynyBaHHs, TOBTO akTuyHO
BUKOPUCTOBYBanNu Ty camy iHopMauiiHy mogens 3 ycima
I Heponikamu, $ika 3aknageHa B HaBedeHUX BULLe
MiXKHapOOHWX CTaH4apTax Ta NpOTOKOMax.

TakoX aKTMBHO MPOAOBXKYE AOCMIAXKEHHS Ta po3pobku
B LbOMY HanpsiMKy komnaHisi Siemens PLM Software [11
]. Ane BOHM B nepLly Yepry OPIiEHTYIOTbLCS Ha NIATPUMKY
iCHYlO4UMX NpoayKTiB Ta 3abe3nevyloTb peanisadito notped
KOPNopaTMBHUX 3aMOBHUWKIB B iHTerpauii Ta LiniCHOCTI
BELleHHS KOHCTPYKTOPCbKOI po3pobku BMpoOIB, a noTpedbu
TexHonorie 3abe3nevyloTb 3a paxyHOK TEKCTOBUX aHOTaLin
BipTyanbHO NpuB’A3aHNX A0 NPOEKTY B uinomy. [12 -16 ].

B akocti npuknaga nobyayemo B cuctemi Tflex-CAD —
3D, kybik 3 posmipamu 100*100*100 mm pwuc. 1 Ta
po3rnsiHemMo ekcnopToBaHi AaHi B popmati STEP AP214
nictHr 1, ski cTBopeHi ans obmiHy iHdopmalieo 3

iHWumn CANMP.

3 nictuHry 1 BMAHO, WO AaHi rpynyrTbCcsa BiJHOCHO
reoMeTpUYHMX CYTHOCTEN 3 SKMX CKINadaeTbCs BHYTPILLHSA
iHpopmaLiviHa
CUCTEMMW.

MoAdenb MaTeMaTuyHoro sgpa CAD

Fig. 1 — 3D cube model with dimensions of 100 * 100 * 100 mm / 3D modesb kybika 3 poamipamu 100*100*100 mm

Let us consider beginning of the section with
geometric data:

DATA - title of the beginning of geometric data;

# 1 = MANIFOLD_SOLID BREP (', # 2) -
reference to the line # 2, the beginning of geometric
data of solid geometry in BREP format;

# 2 = CLOSED_SHELL (", (# 11, # 51, # 82, #
113, # 135, # 147)) - determination of a closed shell
with six faces.

Next in lines # 11, # 51, # 82, # 113, # 135, # 147
goes determination of the type faces, planes and
recursive descent on all geometric parameters

PoarnsaHemMo no4aTtok cekuii 3 reoMeTpUYHUMM JaHUMU:

DATA,; — 3arofioBoK noyaTKy reoMmeTpu4HuUX JaHuX

#1=MANIFOLD_SOLID_BREP(",#2); — nocunaHHa Ha
pPSOOK #2 Mo4aToOK reoOMeTPUYHMX OaHWX 3 TBEPAOTINbHOI
reomeTpii B popmaTti BREP

#2=CLOSED_SHELL(",(#11,#51,#82,#113,#135,#147))
; — BU3HAUYEHHS1 3aMKHEHOI 0OOMOHKW 3 LLIECTU rpaHe.

Oani B psagkax #11,#51 #82#113 #135#147 — ipge
BM3HAYEHHS TUMNY rpaHel, NMOLWMH Ta PEKYPCUBHUIA CMYCK
no BCiIX TreoMeTpUYHMX MapameTpax HeobxigHux Aans
nobyaoBM  KOXHOI 3  rpaHer  BK/OYAKYM  OOMHWLI
BMMIpIOBaHHSI B SIKMX BOHa NOOy4oBaHa.

29



Technological Complexes Nel (13), 2016

required to build each of the faces including the units
of measurement which it is built in.

We propose, on the basis of the research and
analysis of technological component of information
support of CAD in engineering, to change the
approach to the principle of building information
model of a part Fig. 2.

Traditionally, most CAD tried to solve the
mathematical problem of building components in
three-dimensional or two-dimensional space. Physi-
cal and technological features of parts were observed
only on the stages of creation of two-dimensional
representation in the form of drawing. In other words,
modern CAD systems use representation of parts in
three-dimensional space exclusively to facilitate the
creation of drawing and to preserve the integrity of
geometric data with further use of them to solve other
mathematical problems at the next stages of
designing (CAE, CAM and other systems).

Hamu nponoHyeTbcAa Ha niacTaBi  NpoBeAeHuX
JocrnigkeHb Ta  aHanidy  TeXHONori4YHoi  CknagoBoi
iHpopmauiiHoro  3abesneveHHs CAMNP B maluHo-

OynyBaHHi 3MiHUTM nigxia [o npuHumMny nobynoswu
iHdpopMaUinHoi mogeni getani puc.2.

TpaguuinHo  cknanocsi, wo  Ginbwictb  CAMNP
Hamaranucs BUPILLMTM MaTeMaTuyHy 3agady nobynoBu
AeTtanen B TpuBuMipHoMy abo ABOBMMIpHOMY npocTopi. A
@i34HUM Ta TEXHOMOriYHMM O0CcObnMBOCTAM geTanen
npuainanace yeara BUKMIOYHO Ha eTanax CTBOPEHHSA
OBOBUMIPHOrO NpPeACTaBeHHs Yy BUMMSAAI  KPECMEHHS.
IHWwuMKn crnoBamu cydacHi CAD cucteMun BMKOPUCTOBYIOTb
npeacTaBneHHs [aeTanen B  TPMBUMIPHOMY MNpOCTOpI
BMKIMIOYHO [A5si MOJErLIeHHs CTBOPEHHS KPECreHHs Ta
30epexeHHs  LiMiCHOCTI  reoMeTpUYHUX  JaHux  npu
nofanbloMy BWKOPUCTAHHI X, ONA BUPILEHHSA iHWNX
MaTeMaTUYHMX 3afay Ha HacTYNMHUX eTanax NPOeKTyBaHHSA
(CAE, CAM Ta iHWi cuctemnm).

3D Model/ Roughness/
3D Mogernb LWopcTxicT
Technological information/ Solidity/TeepgaicTb
l TexHonoriyHa iHpopMaLia ¥ Accuracy/TOYHICTb
Surface 1/ Covering/TToKkpuTTA
MoeepxHa 1 — - etc.fTowo
T Geometrical information/
! leomeTpuyHa iHopMaLyia
; \ Surfaces/MosepxHi
FacetsiTpaHi
Surface n/ Nodes/Byanu
lMoBepxHA n etc /Towo

Fig. 2 — The general scheme of construction of information model of a part with technological component / 3anpornoHosaHa
3aearnbHa cxema nobydosu iHghopmauitiHoi Mmodersi demarii 3 MexHOM02iYHOK CKITado8oH

In the proposed scheme in Fig.2 the key
element of the 3D model is the surface of which
spatial form of a part is made. When building
information model proposed to add to the surface
not only structured geometric information but also

structured technological parameters.

This approach will ensure rapid implementation
of modern CAD possibilities of asking the full
primary technological information at the stage of
designing of a part construction. In addition, this
approach will provide the exchange of technological

information as freely as geometrical.

CONCLUSIONS

New approach to construct information model of
a part for the storage and exchange of data
between different CAD systems in engineering
taking into account technological component is

suggested.

In further studies it is needed to structure and to
summarize the current volume of technical data. It is
essential and sufficient to ensure coherent common

information of workpiece.
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