
Part III: 
Chapter 9. Evaluation and respresntation 
of microtexture data

Texture and Anisotroy



Introduction

Difference between macrotexture and microtexture measurements lies 
on the number of measured grains. The number of grains using x-ray is 
much larger than that using EBSD. 

The most valuable aspect of microtexture is the direct link that provides 
orientation and microstructure. Orientation data are accompanied by a 
record of sampling coordinates in the microstructure, and the location 
of these individual data points. 



Preferred orientation (Texture) analysis: 
Grains 



Orientation presentation (OP):  
Microstructure and pole figure



OP: individual orientation



OP: density distribution

RX EBSD: 
500 orientations

XRDDef EBSD: 
500 orientations
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OP: orientation smoothing

2D filter with an Gauss-shape



Euler space: individual orientations



Euler space: individual orientations

After reduction with regard to sample 
and crystal symmetry, orientations don’t 
fall exactly in one of the sections. This 
resulting error can slightly be reduced by 
projecting orientations under                 = 
constant for              . 

Each individual orientation has to appear 
three times in the space, because the 
threefold axis of cubic crystal symmetry 
is not considered.
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Euler space: continuous distribution
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Euler space: statistic relevance
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Bunge 1982 states that for ODF determination with statistic relevance 
(80% reliability) 25 points per cell are necessary. For ODF 90 x 90x 
90 and a cell size of 5, this require 10,000 orientation measurement. 

For cubic materials, only 100 orientations is needed to comprise the 
main characteristic textures, whereas 500-1000 orientations are 
required to obtain a statistically sound texture distribution. 

The statistic parameter

( )
%1002

2
'

', ⋅
−

=ρ
∫

∫
dgf

dgff

N

NN
NN

Reference ODF

N’=300 N=400



Statistical parameter



Misorientation  analysis: 
Grain boundaries 



3D Rodrigues space



Rodrigues space Z-axis perspective view



Fiber texture in Rodrigues space

{103}<hkl> {103}<hkl>



Components of Rodrigues space



Orientation distribution in Rodrigues space



Representation of Misorientation: angle/axis



Disorientation axis distribution

For Cu with 10o angle sections
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Disorientation angle distribution
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600/<111> 
S3



Correlated and uncorrelated misorientation



Random distribution



Misorientation ODF in Euler space



MODF in cylindrical angle/axis space

For deformed Ni



MODF in Rodrigues space

For CSLs



Rodrigues Vectors for CSLs



Components of Rodrigues space



MODF, ODDF and OCF

MODF: misorientations between grain i and all direct neighbors j 

ODDF: misorientation between all grains i and j 

OCF: orientation correlation function (texture-reduced spatial 
correlation of misorientations) 



ODF and ODDF

ODF ODDF



MODF and OCF

MODF OCF



MODF, ODDF and Mackenzie distribution



MODF and OCF



Extracted texture components



Texture components


