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1. Initialization:
k=0: &"@=¢g" q®=q, AI?=0, 6@=0 +C:As
2. Check yield condition and convergence at kth iteration:
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Else: goto 3
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High strength steel 40
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Polymethyl metacrylate 0.6
Epoxy resin 0.2
Alumina 0.06
Glass 0.003
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Abstract

Composite materials, due to their outstanding mechanical properties and
lightness, are among the most frequently utilized materials in modern
technology. Their widespread use in demanding industries like aerospace,
car manufacturing, and etc. motivates a large number of advanced
research projects in the field.

With composite shells being utilized in the mentioned industries and thus
exposed to different kinds of dynamic and impact loadings, progressive
fracture is observed frequently in these structures.

Numerical results obtained from the continuum-based models, such as the
finite element method, for the behaviour of a fractured composite shell
usually show some discrepancies from the experimental data; specially
when multiple cracking occurs in the structure.

In this research, initiation and propagation of cracks in 3D composite
shells is investigated. All kinds of cracking phenomena including matrix
and fiber failure, de-lamination, and mixed modes of fracture are
considered. To this end, a combined finite/discrete element method is
proposed, in which interaction of the discrete parts is determined using the
principles of computational contact mechanics.

Analysis commences from a continuous un-cracked state, using carefully
selected criteria to predict the formation of potential cracks and also their
location and direction. Opening of the crack is controlled by suitable
material softening criteria, borrowed from the classical concepts of
fracture mechanics. At the points where a crack is expected, special re-
meshing techniques are used to separate the nodes, edges and faces and
therefore constituting a totally geometric model of cracks.

This approach is expected to make significant advances in many
applications such as design of bulletproof vests, which are to undergo
severe impact loadings and are supposed to survive through them.



	2.pdf (p.1)
	2-1.pdf (p.2-3)
	6.pdf (p.4)
	7.pdf (p.5-6)
	8-0.pdf (p.7-18)
	8-2.pdf (p.19-32)
	8-3.pdf (p.33-75)
	8-4.pdf (p.76-77)
	9.pdf (p.78-79)
	10-11.pdf (p.80-81)

