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The specific work of destruction can be written as 
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where 
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 is the functional for elastic energy. The Euler’s equation that follows from condition of minimum of functional for functional of elastics energy is given
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Leaving out the fractal properties of the trajectory and suppose that trajectory is sufficiently smooth we can re-write Euler equation (2) in form 
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(3)

To extend equation (3) to a more general case, it is necessary to consider a variational problem in sectionally continuous media. This requires a generalized function formalism. Now assume that the boundary conditions are chosen in such a way that they maintain the stress state unchanged during the crack propagation („dead stress”). For the reduced case 
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, equation (3) can be written in the form [1]
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For the sufficiently smooth crack term 
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 to vanish, there results the crack trajectory equation: 
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with 
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 have been adopted. 

Assumed are inhomogeneity of the layer and that the stress state is approximately linear on y near the x axis for the trajectory of a crack. The boundary conditions are chosen to maintain the stress distribution. The objective is to predict the local direction of crack propagation. Also, it is important to note that Eq. (8) allows existence of stochastic modes in crack growth [2].


2. Sochastization of trajectory in layered media.

Possble inhomogeneities of the media can be approximated by function f1; f2. It means inhomogeneities are linked with the elastic energy of deformation. For simplicity, the tensor of force σij is taken as a stress tensor. In more general cases, the functions f1; f2 can include additional part (ex., electrical fields) and the electrical stabilization/stochastization of the crack trajectory can also be treated.

2.1 Crack propagation in piece-wise structures 
The condition f1 =0 restricts the structure of the medium under consideration. That is a layered material (sandwich structure) where the properties change in steps only on the boundary. Character of the medium through which the cracks propagate depend on the form of the coefficients f1 and f2 in Eq. (5). Consider a sandwich composite with mechanical properties that satisfy 
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. Taking into account Eq. (5), there results 
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. In this case the stabilization of the crack path is impossible. 

Ivestigate the crack trajectory stochastization. It means transition to the abruptness of the crack path. At f1 = 0 a continuous modification of heterogeneity in direction of normal to line of crack propagation is absent and 
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where
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 is the point source of force (as example, force on the boundary of layers), 
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 is the Heaviside’s step function, 
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 is the small parameter and 
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. Thus between points 
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 the deflection of crack from the axis x satisfies an equation of Duffing type [2]. On all axis x the Duffing equation is given by
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2.2 Crack propagation stabilisation 
As mentioned earlier, it is not possible to have a crack propagating in piece-wise composite materials with stabilized trajectory. Consider the stability of equation (8) when the medium's properties change smooithly along the x axes. Let the properties expressed by Eq.(9) be in the form
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For this system, it is possible for the weak stochastic attractor to prevail (Fig.1,2). 
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	Figure 1. Phase portrait o the crack. Initial conditions y(0) = 0; y’(0) = 0.000001 - dotted line, y(0) = 0.001; y’(0) = 0,00005 - solid line.
	Figue 2. Phase portrait. Initial conditions y(0) = 0.00005; y’(0) = 0,00005 – dotted line, y(0) = 0, 0001;  y’(0) = 0,00005 - solid line.


3.2 Crack propagation stabilisation in electromagnetic field 
If in the system additionally act the electromagnetic field with frequencies 
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 behaviour of trajectory essential differ and we obtain both regular (Fig.3) and chaotical (Fig.4) regime of propagation depend on field condition  
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	Figure 1. Phase portrait o the crack. Initial conditions y(0) = 0; y’(0) = 0.000001 - dotted line, y(0) = 0.001; y’(0) = 0,00005 - solid line.
	Figue 2. Phase portrait. Initial conditions y(0) = 0.00005; y’(0) = 0,00005 – dotted line, y(0) = 0, 0001;  y’(0) = 0,00005 - solid line.
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