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Deformation processes are generally complicated due to 
frictional effects and flow instabilities causing texture 
gradients!  
 
-  tension  
 necking (+ shear banding (SB))   
-  compression  
 friction at anvils (+ SB)  
-  torsion  
 per se strain gradient (+ SB)  
-  bending  
 per se change from tension to compression + SB  
-  wire drawing, extrusion  
 friction at die walls (+ SB)   
-  rolling  
 friction at rolls (+ SB)   
-  equal channel angular pressing (ECAP)  
 friction at channel walls (+ SB)  
 
texture          properties          property gradient   
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Origin of texture gradients 



Radiation         Beam size            Grain statistics  

      d1/2  

X-rays (soft)  1-50 mm  cm 2 

X-rays (hard)  >1 mm   mm 2 

neutrons  >1 cm   cm 2 

electrons  < 1 mm   100 nm 2 problem  

 

 

Examples:  

 

Texture gradient in ECAP by diffraction of synchrotron radiation  

 

Texture gradient in HPT nanomaterial by X - ray microdiffraction  
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Requirements for measuring specific 

texture gradients by diffraction 
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Experimental station BW 5 at HASYLAB 
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Diffraction of synchrotron radiation  

at BW5, DESY/HASYLAB in Hamburg 

 



plasticine in ECAP die 

ECAP: friction 
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ECAP: sampling  
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Texture measurements with  

synchrotron radiation 
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Å read out of intensities along  

  each Debye-Scherrer ring in steps of 5° 

Å intensity values are copied into the  

  corresponding pole figure on an 

  irregular grid 

Å interpolation on a regular 5Áx 5Á grid 

Data analysis 
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Cu (route A, 1 pass): synchrotron texture 
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Cu (route A, 3 passes): synchrotron texture 
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Cu: intensity of texture components 
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Cu: deviation from ideal components 

Negative j1 values indicate shift  

from ideal positions to the left in ODF 



T·thós flow line model of ECAP (I)  



T·thós flow line model of ECAP (II) 
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Flow line fit 

n 
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Comparison experiment - simulation  

30 MPa BP, oct. + non-oct. slip 
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