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Finite elementmodelingbegins with problemstatemenanddraft study Be-
fore producingthe computationalrid it’s necessaryo designthe 3D object,to
generateheelementandto definetheboundarycondition. Thelastsetsthecom-
putationalmodelapartfrom the graphicmodel. In meshproducing,assignment
of inputdatato meshgeneratois sufficiently difficult. Decodingthe graphicdata
files (*.dwg, *.sat, *.igs etc.) is the mostcommonlyusedmethod. Not only do
CAD-systemssupportary type of graphicfiles but they have the comprehensie
facilitiesto operate8D objectsvisually. Thereforat’ sexpedientto usethegraphic
modelin producingof the computationagrid (to generatehe elementsandto de-
fine the boundarycondition) with help of ary 3D meshgeneratoransweredhe
requirements.

The approacho the integrationof CAD-systemsand 3D meshgeneratorss
takeninto consideratiornin thework given. The power differencesetweentheir
geometrickernelsarethe main problemduringintegration. Unlike CAD-system,
meshgeneratomeedsexhaustve descriptionof the object, including solid and
surfacedata.

A geometrickernelis the main part of a CAD-system.The geometricdataa
kernelof CAD-systemoperatess mainly destinedto visualizeelaboratedesign.
Now therearetwo widely usedgeometrickernels:Parasolid ACIS.

Parasolidis the mosthide-speedbject-orientedyeometrickernel. Parasolid
provides solid modeling. CAD/CAM-systemsbasedon Parasolid: SolidWorks
(SolidWbrks Corp.), Solid Edge UnigraphicsModeling (UnigraphicsSolutions
Inc.), IronCAD (VDS) etc.

ACISis theobject-orientedyeometricC++ library, includingwire-frame,sur
faceandsolid models,wide rangeof geometricoperationdo designandoperate
complex model. Furthermore ACIS allows surfaceand solid modelingto join
oneto another CAD/CAM-systemsbasedon ACIS: AutoCAD 2000, Mechani-
cal Desktop Autodeskinventor(Autodeskinc.), IronCAD (VDS), T-FLEX CAD
(Top Systemsktc.



A geometrickernelis the integral part of the meshgeneratordoo, but his
main purposds to completelydescribehe geometrytakingall thenecessargata
to performa meshgeneratioralgorithm. The mostsuitablemeshgeneratorhiave
anobject-orientednterfaceandan object-orientedyeometrickernel.

The integratedsystemconsistsof following subsystemsAutoCAD, unstruc-
tured 3D meshgeneratoandintegrator The integratorconsistsof COM-object
encapsulate€++ library of meshgeneratingand VBA-project connectedwith
AutoCAD. Integrator’s objectsinteractshy COM. Theinteractionis describedn
thefollowing way.

e AutoCAD and VBA-project are activated simultaneously Whendraft is
being openedVBA-project is extending AutoCAD interface by inserting
new menuitemsto configureandrun the meshgeneratar

e In AutoCAD ervironmentthe new documenis openedo contain3D mesh
thatwill begenerated.

e COM-objectencapsulate@++ library of meshgeneratotakesthepointers
to the geometricmodelandthe containerdraft for mesh. Thenthe Auto-
CAD geometricmodel mappedon the generatorgeometricmodel. As a
matterof faceit’s corverting betweentwo geometricformats. In this case
it's possiblebecausef geometricakernelshave equalpower. COM tech-
nology and object-orientecapproachallow to avoid hard programmingto
cornvertdataby formattedfiles.

e Onthedesignformattedasthesetof C++ objectsmeshgeneratoproduces
themesh.

e Themeshgeometriomodelformedby meshgeneratois mappedon Auto-
CAD form andcopiedinto the containerdraft.

The integration of CAD-systemsand meshgeneratorss the productve way to
preparehe datafor computing. This is of major practicalimportanceto develop
comple softwaresystemsThisapproachs suggestetb beusedin thecontext of
developmenbf the high-performancénite-elementpplicationframenork. Now
themappingof thenumericparametersn 3D meshandhandlingof mapdataare
beingimplementing.



