
5 5Simulation of Fast Crak Growthin Brittle MaterialsTh. Seelig, D. Gross, Institut f�ur MehanikTehnishe Universit�at DarmstadtProblem Setting� preraked body under dynami loading onditions� trajetory and speed of rak growth a priori unknown
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BMathematial Formulation� boundary integral equations (BIE) of elastodynamiskl(x)uk(x; t) + Z�B fnj �Gijl�ui � uGil � tig dA(y)= Z�(t)nj �Gijl��ui dA(y) ; x 2 �BCpqlk nq(x)Z�(t)f�Gijl�(nk�j � nj�k)�ui + � nk uGil ���uig dA(y)= Cpqlk nq(x)Z�Bf�Gijl�(nk�j � nj�k)ui + � nk uGil ��uig dA(y)� nq(x) Z�B �Gpqi�ti dA(y) � t�p (x; t) ; x 2 �(t)� 2D frature riterion ('max. irum. stress')F (KI ;KII ; _a; KD( _a) ) � 0 =) _a (rak tip speed)KI ;KII : dyn. stress intensity fators (from BIE)KD( _a) : dyn. frature toughness (from experiments)Numerial Treatment� time-domain boundary element method (BEM)� inremental rak growth (�a) by adding new elementsLiteratureTh. Seelig, D. Gross (1999). On the stress wave indued urving offast running raks - a numerial study by a time-domain boundaryelement method. Ata Mehania 132, 47-61Th. Seelig, D. Gross (1999). On the interation and branhing offast running raks - a numerial investigation. Journal of the Me-hanis and Physis of Solids 47, 935-952Th. Seelig, D. Gross and K. Pothmann (1999). Numerial simu-lation of a mixed-mode dynami frature experiment. Int. J. Frat.99, 325-338

Results� inuene of stress waves(repeated interation with running rak may lead toosillatory rak path)
� simulation of dynami frature experiment('ompat ompression speimen' in split Hopkinson bar)
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| : BEM .... : exp. (by D. Rittel, Tehnion, Haifa)� interating raks
(by S. Melin, 1983, Int. J. Frat. 23)


