SADRZAJ

1.

2.

2.1
2.2
23

3.

3.1
32
33

4.

4.1
4.2
43
4.4
4.5
4.6
4.7
4.8

5.

5.1
52
5.3
54
5.5

6.
7.

7.1
7.2
7.3
7.3.1
7.3.2
7.3.3

8.
8.1
8.2
8.2.1
822

Uvod

Osnove metode konacnih elemenata

DISKICHZACIIA ...ttt ettt e
Stepeni SIODOAE ........oeiieiieieceeee e
Direktni postupak MKE ..........ccooviiiiiiieiicie e

PribliZna reSenja parcijalnih diferencijalnih jednacina
Varijaciona formulacija problema ............cccooeieienininieiinieeeeee e
Simetri¢na varijaciona formulacija...........cccocverieviieiieriienieeneeie e
Galerkinova aprokSImacCija .........ceevvvevvieieeiesiesieeiereeseesteesseeseseesseesseeseens

Interpolacione funkcije i konac¢ni elementi
Aproksimacija funkcija interpolacijom po kona¢nim elementima................
Jednodimenzionalni konacni elementi...........cceceeeeienieneniniencneeienieneneene,
Elementi sa vi§im redom interpolacionih funkcija..........ccocceeviniinenennnnee.
Dvodimenzionalni elementi..........c.coevireririneeienienieneneeeneeeeeeeeeeneenes
[zoparametarski €lementi ..........cceeruieiiieiieieeieeeeee e
Hijerarhijske interpolacione funkcije..........ccooeveieniiinieieeeeeee e
NUMETICKA INTEZIACTIA . ..cuveeeeeieieeieiieieie ettt
Greske u analizi MKE........c.coooiiiniiiiiicnc e

MrezZa konacnih elemenata
TIPOVI INICZA ...evevievieieeieeteetee st eteeteeeteeseesseesseessessaessaesseenseessessnesseesseenseans
Izbor konac¢nog elementa i formiranje MrezZe.........coeveveveveerreerveeseeeeeseenneens
Osnosimetricno modelovanje i modelovanje U ravii........c.cceceeeeevenencnennen.
Primeri 2D i 3D mreza konacnih elemenata ............coccveevveienvenieneeiesnenen.
Adaptivno profinjavanje MICZe...........ccvereeruerreeriereerireeeeeeseesseeseesessennnes

Programski paket za proracune MKE Abaqus

Elasti¢no i elasto-plasticno ponasanje materijala u prorac¢unima
MKE
Definisanje ponaSanja materijala u elasticnoj oblasti ...........cccceceeeeerieienenee.
Definisanje ponaSanja materijala u plasticnoj oblasti ...........cccccceeeeerienenenee.
Analiza koncentracije napona u ¢elicnoj ploci sa otvorom............ceceeeueneenee.
Definisanje MOAEIA .................c..cccoocveveeiieiieiieieeeeee e
Proracum ............c.ccoocooiiiiiiiiiiii i
Pregled i analiza rezult@ta.................c.ccceouioueoiniiiiiiiiiiiiiieecenese e

Resavanje termickih problema primenom MKE
Prenosenje toplote - fiziCKe 0SNOVE ......eccvevieiierieiieeeeeeeeeee e
Proracun provodenja toplote kroz konstrukcioni materijal ..............ccccoee.....
Definisanje model .................ccoccooviioiiiiiiiiiiiieeeeeee e
Pregled i analiza rezultata..................ccccoocovioiiiiiiiiieiieeee e 1




6 M. Rakin, B. Medo: Primena MKE u inzenjerstvu materijala

9. Naponsko stanje cilindricnog omotaca celicne posude pod

pritiskom 103
9.1 Definisanje modela .........cocooviiiiiiiiiiiiee e 104
9.2 Prikaz i analiza rezultata ...........coccoooiiiiiiiiieee e 109

10. Primena MKE u analizi mehanickog optereéenja kompozitnih

materijala oja¢anih vlaknima 117
10.1 Prorac¢un mehanic¢kog opterecenja laminatne kompozitne cevi .................. 118
10.1.1  OSODINE SIOJEVA..........ccoooceveiiiiieeceeet e 118
10.1.2  Definisanje osobina laminatnog kompozitnog materijala u MKE .............. 119
J0.1.3  REZUIALI ...t 123
10.2 Formiranje geometrije matrice ojacane diskontinualnim vlaknima............ 126
11. Simulacija obrade plasti¢nim deformisanjem 135
11.1 Simulacija plasti¢ne prerade valjanjem..........ccccceeceererienienienieeee e 136
11.1.1 Dvodimenzionalni model ....................ccoccoviiiiiiiiiiiiieiiieie e 137
11.1.2  Trodimenzionalni model .....................ccoocooviimiiiiiiiiiiieiiie e 138
11.2 Kontakt izmedu alata i materijala koji se obraduje..........cccoceveririninnennnn, 139
11.3 Primena nedeformabilnog tela u proraCunu ...........ccecveeeieevereeneenieeceesenene. 140
11.4 EULCTOV PIISTUD ...evvetieiieieeie ettt ettt ettt esb e esaesta e teebeessesasesneenns 141
12. Primena MKE u analizi spajanja materijala 145
12.1 Postupci spajanja materijala..........cocceeeeerierienieniee e 145
12.2 Analiza mehanickog opterecenja spoja zakovicama.............ecceeeveevererennnns 145
12.3 Simulacija zavarivanja trenjem meSanjem legure aluminijuma.................. 146
13. Primena MKE u mehanici loma i o§te¢enja materijala 151
13.1 Modeli geometrija sa prslinama..........cceeceeeeeeienienieniere e 152
13.2 Odredivanje parametara mehanike loma............ccoooeiiiiiiiiniiiii 153
13.2.1 Izracunavanje parametara koji opisuju promenu geometrije prsline......... 153
13.2.2  Numericko izracunavanje J integrala.................cccccocevveivveioinoenieannannn. 155
13.2.3  Singularni konacni elementi ..................ccccoeveeoiioiiiiniiineie e 158
13.3 Modelovanje oStecenja materijala............occeeeveeierienieeieeieeie e 160
13.3.1 Mikromehanicki modeli nespregnutog priStupa.................c..ccooceecveevennenns. 161
13.3.2  Mikromehanicki modeli spregnutog priStupa ................ccccoevecveecvenneennnnns. 162
13.4 RASE PISIINE ..vvieiiieeieeiieciiee ettt esae e enne e 164
14. Difuzija nutrijenata kroz Cestice sa imobilisanim Celijama........................ 169
14.1 Definisanje modela .........ccoooieiiiiiiiieieeeee e 170
14.2 REZUIALI ..ottt 171
15. Formiranje podmodela 175
16. Formiranje mreZe u blizini diskontinuiteta 179

Literatura 185




	Primena MKE - Rakin korica 1.pdf
	Page 1

	Primena MKE - Rakin korica 2.pdf
	Page 1



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


