
SHAPE OPTIMIZATION USING XFEM ANDLEVEL SET METHODSPierre DUYSINX1, Laurent VAN MIEGROET1,Thibault JACOBS2 and Claude FLEURY2(1) Automotive Engineering / (2) Multidisiplinary OptimizationInstitute of Mehanis B52, University of Li�ege,Chemin des Chevreuils, 1, 4000 Li�ege, Belgiume-mail: P.Duysinx�ulg.a.beABSTRACTThis paper presents an intermediate approah between parametri shapeoptimization and topology optimization. It is based on using the reentLevel Set desription of the geometry and the novel eXtended Finite Ele-ment Method (XFEM). The method takes bene�t of the �xed mesh workusing XFEM and of the smooth urves desription of the Level Set method.Design variables are shape parameters of basi geometri features like irles,triangles et. The number of design variables of this formulation is smallwhereas various global and loal onstraints an be onsidered. The LevelSet desription allows to modify the onnetivity of the struture as geomet-ri features an merge or separate from eah other. However no new entityan be introdued by the programme. A entral problem that is investigatedhere is the sensitivity analysis and the way it an be arried out eÆiently.Numerial appliations revisit some lassial (aademi) benhmarks fromshape and topology optimization.ACKNOWLEDGMENTSPart of this work has been realized in the framework of projet ARC MEMS,Ation de reherhe onertee 03/08-298 'Modeling, Multi-physi Simula-tion, and Optimization of Coupled Problems - Appliation to Miro-Eletro-Mehanial Systems' funded by the Communaute Franaise de Belgique andby projet RW 02/1/5183, MOMIOP 'Modeling Eletro-Thermo-Mehanialof Mirosystems: Optimization inluding Manufaturing Laws' funded bythe Walloon Region of Belgium.
1


