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STRESS-STRAIN STATE IN Profiling anisotropic STRIPS

O. Miletic
, M. Todic

Summary: Profiling with reinforcement material leads to greater deformation of compression zone than the deformation zone stretching causing greater movement of radius neutral stress (
[image: image2.wmf]s

r

)than the movement radius neutral strain (
[image: image3.wmf]e

r

),otherwise to disturb instability processes.On the curve of neutral stress layer radial stress takes on the maximum value
[image: image4.wmf]max

r

s

 . Moving neutral layer deformation causes thinning of the wall thickness profile. Character anisotropy material shows no significant impact on the movement of the layers of neutral profile.
Key words: voltage, strain, stress neutral layer, anisotropy
1. INTRODUCTION 
In this process occurs spatial stress state in planar deformation with the participation of strengthening and material anisotropy profile. When the strip rolling direction coincides with the longitudinal axis of the axis of the profile, from the theory of orthotropic materials R. Hill (1( i O. Miletić (2( intensity of stress ((i) and the intensity of deformation can be represented
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where are:
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 - stress tensor components

[image: image8.wmf],

,

,

z

e

e

e

r

q

  - components of tensor deformation
F, G, H - anisotropy parameters of the workpiece material
The approximate relationship between the intensity of the strees  and intensity of deformation in exponential form
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Experimental testing were obtained coefficients n and  A workpiece material sample cut from the strip along x axes for aluminum alloy AlMg3
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For plane strain conditions, profiling strip, from the condition of stability of volume
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Taking that e = 0, we have
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2. Stress state by zones
Consider the stress state of anisotropic material with its strengthening in profiling. Tangential strain (e() performance due to stress (
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)that is positive in the layer of profiles 
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 and negative in the layer profile 
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, ( 
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 is  the radius of curvature of the profile at a neutral surface stress at which the stress 
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 and  are mutually the same at the boundary of the zone stress).

In the analysis of the stresses in the zone of nonmonotonus transformations do not take change the sign and the size of the deformation, which is reflected on the definition of the actual position of a neutral strain layer.
2.1 Stresses in range of compression profile in axial section rollers

          Due to the conditions of plasticity and equilibrium equation we get stress  in the compression zone
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2.2. Stresses in the neutral layer stresses in axial section rollers
In the current radius 
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, intensity of deformation ei  is equal to the intensity of the deformation of the neutral layer stress 
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2.3. Stresses in the zone between 
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  in axial section rollers
Stresses in the neutral zone between the layers of stress and strain neutral layer,
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2.4. Stresses in the neutral layer deformation in axial section rollers
From equations (13), (14) i (15), layer on the neutral strain (
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2.5. Stresses in the zone stretching in axial section rollers
From equations (7), (8), (9) and plasticity conditions get,
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3.0. Strain distribution by zones and thinning The axial 
       section ROLLS
On the basis of  (1(, (2( obtained a differential equation flow deformation along the thickness profile in axial section rollers   
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From the outside in relation to the inner radius of profiling, we obtain an expression for thinning
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3. Conslusion
The analysis of the equations of 17-19 stress state obtains diagrams of stress distribution through the thickness profile in axial section roller.
Numerical analysis of equations (20) and (21) relating to the profiling strips of aluminum alloy AlMg3 which has a distinct anisotropy, are obtained depending on the position of neutral layer deformation, stress neutral layer, changes intensity of deformation on the inner surface, changing the intensity of the deformation of the neutral layer stress, changes in the relative state of contact stress depending on the degree of hardening material and anisotropy tape
Connecting the anisotropy coefficient (a0) leads to enlargement of the intensity of the deformation, the higher the degree of deformation greater is the difference between the coefficients a0 and a90.
If you ignore the reinforcement material (n = 0) and tensile strength (N = 0), the character of anisotropic properties of the workpiece does not affect the position of a neutral layer of stress and strain. Here you can change the position of neutral layer stresses occurs only as a result (result) changes relative radius profiling (r / h). The position of neutral layer deformation, in this case, very small deviations (not exceeding 1.0 to 1.5%), with small radii profiling (r / ho-0.2), but does not come to thinning in profiling zone (Figure 1)
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Figure 1. The position of neutral layer of stress and strain
When profiling with reinforcement material (Figure 2), deformation of layers in the compression zone more and more increases in relation to the zone stretching, indicating the impact of hardening. This causes greater movement radius neutral stress 
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 than the shift neutral radius of deformation 
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, otherwise prevent it from violating condition of balance (stability) process.
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Figure 2. Change intensity of deformation on the outside and a neutral layer
Moving neutral layer deformation, leading to the appearance of thinning, even if it does not exceed 8% in quite a small radius profiling (r / ho). Character anisotropy, shows no significant impact on the movement of a neutral layer of stress and strain.
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