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Determination of Volume Fraction of Texture Components
Model Functions Method
Example 1

This is an example on how to use LaboTex to determine of volume fraction of texture
components. Analysed ODF with axial sample symmetry is shown in the picture below:

@

Step 1 - Texture Components

In first step we have to find main texture components of ODF. For this purpose we use
orientation analysis :
|+++ v | LT |

We can use both methods : automatic and manual.
Automatic method (SORT)

In automatic method LaboTex use texture components from database. First LaboTex calculates
average ODF values (arithmetic mean) for each components from database on the base of ODF values
for all symmetrically equivalent orientations of component. In the next step LaboTex sorts average
ODF values for all components from database. When you press 'SORT' button

Sort uto | F'rf:vl Nt:xtl |

then you can see all components from database and their average ODF values.



ODF ¥alues for Orientations from Database {So

Project : waorce-new

Spmmetry © 0-Cubic

Sample: AxialODF Job: 3
— Orientation Type r— Orientations in Basic Region

Mo Origntation Type Mame  ODF [average) [HKL)U] “ i3] 3 ODF
1 s <1 11> fiber fiber 4.7 45.0 470
2 <

3 {fiber . 0.00, 0.00} Cursor Il 4,642

4 {fiber . 0.00, 2000} teat 4642

5 {fiber , 1.00, 24.00} 4.303

B < 3 4 4> fiber 2923

7 <3 3 2> fiber 2522

8 <3 411> fiber 1.204

] <3 11> fiber 1.151

10 < 4 115> fiber 1.093

1 <2 07> fiber 1.091

12 <1 B 1> fiber 1.040

13 {fiber , 15.00, 40.00} 0.938

14 <1 51> fiber 0.895

15 <1 1 5> fiber 0.895

16 {fiber . 1575, 45.00} 0.895

17 <1 0 25 fiber 0.450

18 <1 5 43 fiber 0.406

19 <5 71> fiber 0.341

20 <0 115 fiber 0.204

View Report | ak Cancel

In the list from right side you can see ODF values for each symmetrically equivalent
orientations of component. There is only one orientation for <III>fiber component
(<11I1>fiber component has not symmetrically equivalent orientations).

When you click on the <31I>fiber component you can see 3 symmetrically equivalent
orientations, their ODF values and Euler angles:

ODF ¥Yalues for Orientations from Database {So x|
Project : waorce-new Sprametry : 0-Cubic
Sample : Awial-ODF Job: 3
— Orientation Type — Orientations in B asic Region

Mo Orientation Type Name ODF [average) [HELJ[W ] 4 fii) [ 0O0F
1 <1 11> fiber 4.7 <1 31> fiber fiber 725 184 1.152
2 <1 0 0% fiber 4642 <3 1 1% fiber fiber 725 7.6 1.182
3 {fiber , 90.00, 90.00} Cursar I 4. 642 <1 1 3% fiber fiber 25.2 450 1.143
4 {fiber . 0.00, 20,00} test 4 E42

I3 {fiber . 1.00, 24.00} 4.303

5 <3 4 45 fiber 2923

7 <3 3 2> fiber 2522

g < 3 411 > fiber 1.204

c < 3 11z flibel

10 < 4 115> fiber 1.093

n < 2 07> fiber 1.091

12 <1 B 1% fiber 1.040

13 {fiber , 15.00, 40.00} 0.938

14 <1 513 fiber 0.895

15 <1 1 52 fiber 0.835

16 {fiber . 1579, 4500} 0.895

17 <1 0 2% fiber 0.450

18 <1 5 4> fiber 0.408

19 < B 7 1> fiber 0.341

20 < 011> fiber 0.204

Wiew Report | 1] 4 Cancel




Next, you can check whether all maxims in analyzed ODF are described by texture
components. In marked area (picture below — area from left) is the Combobox in which you
can change the active texture component. The second Combobox (in area from right) allows
you to change of the symmetrically equivalent orientations for active component.

- S 7 sa s —UUF Froperties
ODF Projection Sample
| Phit |#sxial-ODF

4 =500 .
Project

e Report | |w20rce-new

L4
=] kD] |2 . -

.

Sort | Auto | Prev| Nextlt1 5 1> fiber ~fl< 1 5 1> fiber -

LaboTex displays cross mark (+) in place where lies in ODF projection selected orientation
for active component.

7 |

LaboTex displays only one cross mark for one symmetrically equivalent orientation. If you
would like see place in the ODF where lies other symmetrically equivalent orientation then
you choose it from Combobox. Analogically, you can change texture component which is
displaying by LaboTex. When you have found maxim which is not described by components
from your database in LaboTex then you should find this component using manual method.
Next you should add this component to your database in LaboTex.




Manual method

You can use "Near {HKL}<UVW> Orientations” dialog for finding of components by manual
method. You should click left mouse button in local or global maxim of ODF in which you would like
find texture component. You can also choose item "Near {HKL}<UVW> Orientations" from menu
'"Analysis’

=lElx]

Flie Edb Wew Calculation Analysis Modeling Help
A 1[C[=] | @] 4[%| B2 =ErE ojm] FvlAl [ea]=]s] a0
2| 4] sep 500 & gfFber < o 26002 g 4031 HrL< 1 135> bvav[Fiber

el ODF WSS ODF Container's Info = | Close j
Levels
= — 45 i lsdlines/Levels for ODF—————————

42 Color Ho_Walue  Color No_ Value
39 I = I =
- T 2 e mE S
20 I T e
ég | s
5 S | EE
| 17 l—l-l— =
- | | = | |5
rientations x| L1
03 r D\glrl 3 Neme | A | ot
0DF e | vop | i —I—I—I
1145 < 1 1 3> fiber fiber 252 450 Maed 763 | [BLACK =l
1080 <11 4> finer fber 195 450 T =
0743 <112 fber fber 353 450 Mun=0202 ORI O el
0614 <1 24> fier foet 292 268 20048712 e
0DF Isoles Mode / Load ODF fsolnes
[ ol I Vale I State
Save DF lsolines |
Mas. Value of Miler Indice = [15 = L s I ee— i

}[ Global ODF values
[Maximal,d?—ﬁa Mmimal'W
PR ~ODF Propetties —————————————
ODF Projection Sample
Phi1 [AviaHODF
4-50 Praject
<0 Fiepart [
T
-1 Data D) 2008 [ 7 20 i 2028 |
peady _Sort [ Auto | Prev | Next| i< 1 0 0> fiber ~|]< 0 1 0> fiber =l
A start H Hew g BPdM=mm e | & ooL | M. | Gz | Eiv.| Blz.| Fe. | Fc.. [GoAmEIea o

LaboTex display near orientations sort by: ODF value (image above), miller indices (image below -
left) or misorientation (image below - right). You can change type of sort by click in appropriate
button.

Near {HEL)[U¥W] Drient B3| WMear (HKL)[UMW] Orient |
ODF | (HELJLY W] 407 | ODF | (HELJUWW] || Py
0744 <1 1 2% fiber fiber 353 450 1149 <1 1 3> fiber fiber 252 450
1.149 <1 1 3% fiber fiber 252 450 1080 <1 1 4% fiber fiber 195 450
1.0a0 <1 1 453 fiber fiber 195 450 0743 <1 1 2% fiber fiber 353 450
0E14 <1 2 45 fiber fiber 232 Z6E 0E14 <1 2 4> fiber fibier 292 Z6B
bl aw. Yalue of Miller Indice = |15 = M ax. Walue of Miller Indice = I 15 3:

You can also change maximal value of miller indices.



Step 2 - First approximation

After step 1 we have found that we can describe all maxims of analyzed ODF using 3
components:

e <111> Fiber (none symmetrically equivalent orientations)

e <113> Fiber (3 symmetrically equivalent orientations)

e <100> Fiber (2 symmetrically equivalent orientations+orientation for ®=0)

Axial- ODF
Levels
45

Max=4.763
Min=0202
0040212

You can open dialog for determination of volume fraction of texture component by model
function method using the icon as below:

or you can use a suitable item from menu 'dnalysis'.
Dialog window help you in least-squares fitting of the model functions to your ODF and in
creations of model ODF nearest to the experimental ODF. LaboTex automatic use in
calculation following parameters from analyzed experimental ODF:

e crystal symmetry;

e sample symmetry;

e cell parameters;

e grid cell.
These parameters are grayed and user can't change them.
When you start dialog window LaboTex calculates average ODF values for components and
sort components using average ODF values. Hence component No. 1 is the component which
has the greatest average ODF value. LaboTex fill also initial parameters for model functions:



e distribution (set to 'Gauss');
e FWHM for ®;, ® and ®; (all set to 10.0 degrees);
e Volume fraction and background (initial values set on the base of average
ODF values of components).
You can start calculations or you can change initial parameters by click mouse on the suitable
button.

Quantitative Analysis - Model Functions Method - Proje 5[
Crystal Semmety—————— — Sample Symmety————— — Gnid Cells for Output ODF—————————— Step ID 50
0 [Cubic] IA”'al jv |5'Dx5'D j‘ Diagram Range +/- 45 a
. Centre of Origntation Centre of Origntation Centre of Origntation
100.0% 100.0% 100.0% I T
1
FMHME = [iber 050 [FMHMD - [0 450 050 qumﬁ = [0 450
o ol
MNa Texture Component On  Distribution  FWHM £ - FWHM £ Fr?agtrroi Show Sym. Eq.
[ [ 11 Heer L O O R R =l
2] 00> fer | ¥ fGauss w|fiber — J100 oo 03 H % oo Mode
fiber . 0.00, 20.00} test - G ~|[fib 10.0 T =
_3 i i J 7 |Gaues JII = I I j ’7 % Automatic " Once
4 [[tfiber . 1.00, 24.00} 2| ¥ |Gauss #|fiber  Jioo  Jioo [z H=
T5|[c3 4 4t =] ¥ [Gaws ~ffeer  [100 [0 [ 8 =% Max lteration Number |_1 00 =
B l¢ 3 3 2> fiber j W |Gauss jlfiber |1D.D |‘ID.D I :I % Maw. Fit Error % [1000] : I 3
7|3 4t e =] W [Gass =fibe ino oo T3 % |—
2 |[C3 11 e =W [ lfieer oo oo [ 2 = heration
3 |7 7155 fieer | [Feuss Affeer oo oo [ 2 = % FitEro® (ro00) |
10]J< 2 07> fiber | ¥ |Gauss #|fiber  Jioo  Jioo [ 2 H= Fit Calculation Progress
Backgiound | 25 s
'f Ma_::. Orientation Set |Set from D atabase [zort by j Save Cumrent Set | gl I 2
Inearnty

Change Initial Parameters | Start Wolume Fraction Calculation I Exit | Exit and Shavs |

When you click mouse on the 'Change Initial Parameters' then the new options are available.

Quantitative Analysis - Model Functions Method - Proje 5[
Crystal Symmetny—————— — Sample Symmety————— 1~ Giid Cells for Output ODF————————— Step Ig [
O [Cubic) IAmaI j' |5-Dx5 a j' Diagram Range +- 45 0
. Centre of Orientation Centre of Orientation Centre of Orientation
100.0% 10003 100.0% S T
i
0
FWHM Py - [fiber 050 FwHM® - [10.0 450 050  FWHME: - [{00 450
o ol
Testure Component On  Distribution  FWHM £ - FWHM £ F%g?Den Show Syrn. Eq.
|_|< 111> fiber = W [Gauss =fiber 100 oo 13z [<1 115 fber =]
2 |l< 1 oo fier | M [Gauss ffiber  [00 o0 [ 13 S % o bion Mode
{fiber . 0.00, 20.00} test - G - | |fib 10.0 I‘IDEI 13 %
_3 = = J be/|fauss JII = I ’7 % Automatic " Once
4 [J{fiber . 100, 2400} | W |Gauss x|fiber  [i00 Jioo 12 =z
5 [< 3 4 4> ibe x| ¥ [Gauss wlffiber 100 100 |8 = % Ma lteration Number: [ 1000 =
B 3 3 2% fiber j v |Gauss jlfiber |‘IU.U |1D.EI I ::I % Max. Fit Error % (*1000]; I 3
2|3 411 fiber =] ¥ [Gauss =fiber  [ion fino T3 = % |—
8 [[¢3 1 1> fiber =] ¥ [Gawss wfiber [0 oo [z == Heration
3 |[< & 1155 fiber = w [Gauss ~|fiber [0 [io0 | =] 7 FiEnovs (1000} |
10 |< 2 0 7> fiber J i IGauss Jlflba I‘ID 1} I‘IDEI ﬁ 4 Fit Calculation Progress
Back, d| 25 %
I? Ma.x. Orientation Set |Set from Database [zort by J Save Cument Set I EERE I =
Linearity
Fix Initial Parameters | Start Wolurne Fraction Caleulation | E it Ewit ard Shav




You can change:
texture component (using suitable Combobox);
turn on/off component from calculations (using suitable Checkbox);
set kind of distribution (Gauss or Lorentz);
set initial FWHM for each Euler angle;

e set initial volume fraction of component.
Three diagrams in dialog window show model function for each Euler angle for choosen
component. You can change selection of component by click mouse on the 'No.' button. In
case of axial sample symmetry only ® and ®, Euler angles are essential and available. You
can magnification plot of model function by change of slider position.
Now, you should set texture components which you have found in previous step. First two
components, proposed by LaboTex are good (LaboTex prompts: <111>fiber and <100>fiber).
You should change only component No. 3 and next you should turn off components number 4
to 10 from further calculations.

Quantitative Analysis - Model Functions Method - Pro x|
Crystal Symmetiy—————— — Sample Symmetiy————— — Gnd Cells for Output ODF ——————— Step Iu []
’7 O [Cubic] ’7 I.f-\:-tial j" ’7 IE-IJKE'IJ j' Diagram Range +/- 45 0
Centre of Orientation Centre of Orientation Centre of Orientation
100.05% 100.0% 100.0% ' ‘l-'
|
.
FMHM @ _  [fber 050  F™HMD = 100 450 050  FWHMEL - [100 450
Ma Texture Companent On  Distribution  FWHM - FWHM §; gggﬂ“:n Show Sy, Eq,

[ [<1 115 5ber =] W [Gauss ~|ffber  [100 [ioo T2 Sz <111 fber =]

_2|< 100> fiber | W Gauss w|ffiber 100 100 [ 28 Hx e bede
. = = | %

_3|< 11 3> fiber | W |Gauss ~|ffiber  J100  f100 | 36 = ( & Automatic  Onee

4 [[tfiber . 1.00, 24,00} x| T |Gauss =|fieer  [100  Jioo 12 H =

5|3 4 fibar | [Rass e 00 [0 75 = % Max terstion Number: [ 1000 =]

g |< 3 3 2% fiber j [ IGauss jlfiber I'ID.D I'ID.D I ] j % Max. Fit Enor % [1000) ; 100

“7 |3 a1 e =] [Gauss ~fffer oo [roo 7 = ——
I =] T [Faws e oo [0 | & = = Heration

3 |[<7 1 35 fber =] [Gauss Jffeer oo oo | & = % FtEme* (000

10]f< 4 115> fiber | I |Gawss x]fiber  Jioo oo |4 Hx Fit Caleulation Progress

F Ma.x. Orientation Set |Set from Database [sort by j Save Current Set | Backaround I 2 % |

Linearity

Fix Initial Parameters | Start Welurme Fraction alculation | E it | Exit and 5 how |

You can save current set of components by click mouse on the "Save Current Set" button:

uss x||fber 100 |1
uss LM : F

cl

I Save Current Set |

Cherb 1 Paliirmm Crmmbimn



You can accept file name proposed by LaboTex or you can set other file name - for example

‘axial SET":

Zapisz v | {2 WORK ~| « & ckE-

] SETL0.5ET SET3.5ET
| SET11.5ET SETS.SET
#] SET13.56T SET6.SET
& SET14.5E6T SET7.SET

Ll ] SET15.56T SETS.SET

Pulpit ] SET16,5ET SET9.5ET

o ] SETL7.5ET 8] Ti.SET

i) ) SET18.5ET

Muaje dokume... @ SET19.5ET
] SET2,5ET
&) SET25.5E6T
K1l [ ]
M azwa pliku; Ia:-:iaI.SET j £apizz |
Zapisz jako tp: ISet Files for [ Analwsis [*.5ET] j Anuluj |
.

LaboTex remembers this set and you can input this set from the list of Combobox:

~

Orientation Set Ia:-:ial

The default set (set proposed by LaboTex when dialog starts) is set build on the base of the
database sort by ODF value:

Orientation Set |Set fram D atabaze [zort by j

When you have finished setting up of initial parameters you should click on the "Fix Initial
Parameters" button :

Fis Irutial Parameters |

Now you can set up last two parameters of fitting calculation:
e Maximal Number of Iteration (default is 1000);
e Maximal Fit Error in percent (where fit error is relative error between
model and experimental ODF). You should input to LaboTex value of error
multiply by 1000 (default is 100 => 0.1%).
These parameters are essential when LaboTex is in 'Automatic' mode. This mode is default .

" Once

Calculation Mode
|V ¥ Aytomatic

1V



In this mode LaboTex finish calculation when number of iteration is greater than maximal
number of iteration or when fit error is lower than maximal fit error. The second mode of
fitting calculation is 'Once'. In this mode LaboTex creates model ODF on the base of initial
parameters of selected texture components and next it calculates and displays the fit error.
User can change initial parameters and he can start calculation once more. This is a 'manual’
method of fitting. You can start fitting calculation by click on the "Start Volume Fraction
Calculation" button:

Start Wolume Frachion Caloulation |

LaboTex displays number of iteration and fit error during calculation. You can also observe
fit calculation progress:

b &, |teration Mumber ; 935

bdaw. Fit Error & [<1000] ; I 100 3

253

[keration ; I

Fit Emor% (+1000): | 13630,

Fit Calculation Progress

Click on the "Calculation Break" button to break calculation in any moment:

| Calculation Break I

Next you can change initial parameters and start calculation once more.
When LaboTex has finished calculation it displays diagrams for each Euler angle, where
LaboTex shows comparison between model and experimental ODF. There are two mode for
comparison diagrams:

e Normal ("Norm.");

e Difference ('Diff.").
You can change mode by click mouse on the button 'Norm.' or 'Diff.".
In 'Norm." mode LaboTex displays diagrams using colors:

Model | e Dblue (blue area) - for experimental ODF around of center of
Expet. | symmetrically equivalent orientation of component (diagrams are for
Backar_ each Euler angle);

=
=]
\i
[ ]

red (red line) - for model ODF;
e black (black line) - for background of the model ODF ('random' texture
component).

Centre aof Onentatian

fo)

100.0%

-45.0 45.0

11



In 'Diff." mode LaboTex displays diagrams using color:

e blue (blue area) - for common area of experimental and model ODF;
% e red (red line) - for non-common area of experimental and model ODF;
= | e black (black line) - for background of the model ODF.

Centre of Orientatian
100.0% | T

Figure below shows complete dialog window with diagrams for <111> fiber component in
"Norm.' mode.

Model Functions Method - Pro

Quantitative Analysis -

Crystal Sprametry———————— — Sample Symmetry—————  Grid Cells for Output ODF————————— Step ||:|_5|3
’7 0 [Cubic] ’7 IAHiaI jv ’7 IE'DXE'D j' Diagram Flange +/- |45.U
Centre of Orientation Centre of Orientation Centre of Orientation
100.0% 100.0% 100.0% o
Model |
Exper. |
M.
45.0 5 43.0
Testure Component On  Digtribution FH‘HMP..-FHHMF& \I\:Ir?alglt-:.loen Show Sym. Eq.
|_|<1 115 fiber 2 ¥ [Gauss =l tber [ 186 [ 24 [ % [ 1 1 15 fber |
2|l 1 00> feer | P |Gauss x| fber | 135 | 135 [ 14 Hx L Mode
_3 <1 1 3 fiber 7| @ |Gauss || fber | 113 | 337 [ 4 Hx ’7 P— e onee
4 [|tiiber . 1.00. 2400} | T |Gauss x| fber | 100 | 100 12 =
_5|< 3 4 43 fiber j I-IGEIUSS jl fiber I 10.0 I 10.0 I = ﬁ % Max. Iteration Number ; Im
5 |< 3 3 2 fiber =l rIGauss I EE B = FitError%["'IDDD]:lﬂ
Kl | ] [Gawss [ fher [ 100 [ 100 [ 3 =% -
g [[<= 11> fier <] [Gews <[ teer [ 100 [ 100 [ 2 % terafion
3 |[7 1 3> fer =] [Gauss <[ fber | 00 [ 100 |z = Fit Erore (1000) TTEEE
10]]< 4 115> fiber | T |Gauss =] fiber | 100 | 100 |2 Hx Fit Caleulation Progress
I 4 5
I? Max | o ietation Set. [ari =l SaveEunentSetl el el “
Linearity
Change Initial Parameters | Start Volume Fraction Calculation |

12




Figure below shows complete dialog window with diagrams for <111> fiber component in
'Diff.' mode.

§ Duantitative Analysis - Model Functions Method - Proje ll
Crygtal Spmmetry———— — Sample Symmety———— 1~ Grid Cells for Output ODF——————— Step IU_5U
’V O [Fubic] ’V IA“ial j' |V IE'DNS'D j' Diagram R ange +4- W
Centre of Orientation Centre of Orientation Centre of Orientation
100.0% 100,03 100.0% il
lef
45.0 -4 450 4 450
Mo Texture Componert On Distribution  FwHRM § - FwHM § \'_fgga“oi Show Sym. Eq.
[ [ 11> e 2 ¥ Gass [ e [1e6 [ 2ma [Tz [ 1115 fiber =]
2 [f¢ 1 00> e | [Gauss [ e | 135 [ 135 [ 04 H = oo iion Mode
=] i = = =
_3|<1 13> fiber I [Gauss [ e | 113 | 337 |14 = [ 6 Automaic ¢ Onee
4 [ifiber . 1.00, 24.00} x| T [Gauss || fber | 100 | 100 [ 12 H %
TB|[£3 @ &5 fier S R e 00 00 75 = % Mas leration Number: [ 1000 =
e |[<E & 2> fiber | T [Gawss [ fesr [ 00 [ 100 [ 7 = % Max FitEnorz 1000 [ 100
7 |[cF 411 fber | I [Fauss ][ fber [ 100 [ o0 [ 3 =% =
8|3 11> fber = [Gass [ feer [ 00 | 0o | 2 Hx Heration
3 |77 95 fioer =] [faws <[ feer | 100 [ 100 | 2 % Fit Enor (1000) TEEE
10]f¢ 4 115> fiber x| T fGauss || fber | 100 | 100 [ 2 H=x Fit Calculation Progress
| 41
I? Ma.x. ‘Urientation Set IaHiaI J Save Cument Set | Background 2
Linearity
Change Initial Parameters | | Start Yaolume Fraction Calculation I Exit | Exit and Showl

You can choose any symmetrically equivalent orientation from the “Show Sym. Eq.”
Combobox to display the comparison diagrams:

Show Sym. Eq.

[< 111> fiber i

Component </13>fiber is weak in comparison with </17>fiber, hence quality of diagrams

is bad.
Centre of Orientation
100.0% T

You can change magnification of component plot using slider. Value in left corner (37.9%) of
diagram shows on the percent of maximal ODF value.

13



Centre of Orientation

379

!

-15.0 45.0

The comparison between 'experimental' and calculated ODF for <//3>fiber component
exhibits that experimental ODF is more complicated. In next approximation of ODF we
should assume presence of two components instead of <//3>fiber component. Model and
experimental ODF are very similar as you can see this in the picture below:

LT

File Edit View Calculation Analysis  Modeling  Help
R = T = = o e o i = A A P R D N Y [ PR R
cpe| WP eeF|iPe| iwyf[ooF J1/02[u3 44| [ ore| e eeif e 1nvffone 1fa2jusfua [

Ma=4.763 Ma=4.720
Ilin=0.202 Lin=0.490
2004/0213 2004/02/13

LT 0 et

& =500 4 =500

o0
&

Axial-ODF Aordal-ODF

o0
-

0 oA 0o

Ready 0-Cubic j Iwzorce—newj IAxiaI—ODF j 0-Cubic j Iwzorce—newj IAxiaI—ODF j

You can find calculated model ODF in last job for current sample (in example shown above it
is job No.4).



You can find in dialog window calculated parameters: FWHM, volume fraction and
background (see marked area in the figure below):

Quantitative Analysis - Model Functions Method - Project il
Crystal Symmetty————— — Sample Symmetry——————— ~ Grid Cells for Output ODF —————— Step ID_5D
’7 0 (Bubic] ’7 IAxiaI :‘v ’7 IE'D’GS'D j' Diagram R ange: +7- IH
Centre of Orientation Centre of Oriertation Centre of Orientation
100.0% 100,03 100.0% o
(Model
[Exper. |
[Backqr. |
Nmml
e e e 450
i Texture Comporent On  Distribution FHHMF’.'-F\JHMPE ggg?oen \ Show Spm. Eq.
1 [f¢ 1 11> fiber =] P [Gass [ e [1E |24 I % (311 35t i
_2|<1 00> fiber | ¥ |Gauss ~|| fier | 135 slculation Mads
3 <1 13> fber | P |Gauss || fiber | 113 — o
fCfiber . 1.00, 24.00} 52 [ [FTTPNES | I v e
S R o[ TR =iber 00 100 75 =3 % Max teration Number [~ 1000 =
Bl 3 32> fiber 2| e <A ieer | 100 | 100 |7 = % Max FitEnor % 1000 [T 00
7|3 At e = [Gaws ][ fer | 100 [ 00 [ 3 % =
8|3 115 mme = I [Gauwss <[ fber [ 100 [00 2 = Heration
3 |[<7 1 35 fiber =] r [Fawss ][ feer [ 100 | Fit Emor [11000) - 11868
o |< 4 115> fiber j r IGauss jl fiber I 100 L = Fit Calculation Progress
TM? [rientation Set |axial ;]Swﬂmmwd Em@wﬂlﬂ lllllllllllllll
INEany
e
Change Initial Parameters | Start Wolume Fraction Calculation | Exit | Ewit and Showl

Calculation report is available after save of fitted model. LaboTex displays this report when
you click right mouse button on the model ODF. You can print or copy this report:

LaboTex - Texture - Quantitative Analysis Report
User: SMITH

Project: Ferritic

Sample: Axial-ODF

Job: 4

Date:2004/08/14

Time:18:42:11

Volume FWHM FWHM FWHM
Fraction Phil Phi Phi2 Orientation
Component No 1 - Distribution :Gauss

30.1 fiber 18.9 24.7 <1 1 1 > fiber
Component No 2 - Distribution :Gauss

12.7 fiber 13.0 13.1 < 1 0 0 > fiber
Component No 3 - Distribution :Gauss

8.2 fiber 11.2 19.0 < 1 1 3 > fiber

48.99 Background Volume Fraction

15




Step 3 to N - Second to N approximation

You can add new components (or take place one component by two components) and build
more complicated model of the ODF on the base of differences between calculated and
'experimental’ ODF from previous step. In the picture below is shown new approximation of
'experimental' ODF with components: </11>fiber, <100>fiber, <I13>fiber and with new
components: <I122>fiber and <3 4 11>fiber (fit error decrease with 11.7% to 10.2%).

S

File Edit WYiew Calculation Analysis Maodeling Help
A o] o] o[ sle| =6 o ojm v L] oN]alr|6] e
coe] e e ore| o J1[12f3 4] 5] s6fu7l 6] [ Lo for] o oo 112|334 5] 6oz g6 [

Axial-ODF Axial-ODF
_ g ! i

- k= 43
- 3D 3D
36 \/ 36
33 33
<> 30 > <> 30
27 27
24 24
21 21
18 18
15 15
; 12
09

Max=4.763 ax=4.762
Ilin=0.202 Min=0.358
2004/09/02 2004/09/02
T CERE:
< o
4 =500 4 =500
20 20
Al @a- N :
[ | [ |
Ready 0-Cubic j Iwzurce—newj IAxiaI—ODF j 0-Cubic j Iwzurce—newj IAxiaI—ODF j
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Similary, you can make calculation for the 'experimental' ODF with other sample symmetry.
The example below for monoclinic sample symmetry shows 'experimental' ODF for rolled
ferritic stainless steel (left) and model ODF (right) fitted by LaboTex. Model ODF assumes
only presence of {001}<100> (cube) and </11>fiber texture components.

02
92
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Example 2
Aluminium Sample

We can find texture component model which describes experimental pole figures. This is an example on how to
use LaboTex to determine of volume fraction of texture components by analysed of pole figures and ODF:

Min=0.022

S O . . Max=12.636
Aluminium-o-I Aluminium-o-I Aluminium-o-I T

In first step we have to find main texture components. For this purpose we use orientation

analysis:
++ ¥ | 0 |

We can use both methods : automatic and manual.

Automatic method (SORT)

In automatic method LaboTex use texture components from database. First LaboTex
calculates average pole figures values (arithmetic mean from poles) for each components
from database on the base of pole figure values for all symmetrically equivalent orientations
of component. In the next step LaboTex sorts average pole figures values for all components
from database. When you press 'SORT' button

Sort uto | F'rf:vl Nt:xtl |

then you can see all components from database and their average pole figues values.
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PF values for orientation from Database (Sort by PF ¥alue)

Symmetry : 0-Cubic

— Orientation Typs
Ho Orientation Type Name FF [(average]
T . ——
2 17 41 N
3 {7 414}c-4 7 4>
4 { 63.00. 28.00, 58.00
) 11 42k 211>
E 11 12k 1 1-15 copper
7 {112k 1 1413
g {1 12k1 11> M4
] 11 32} 643251
10 1213k-364:53
1M {231k3-46552 =l

PF [sumn]

~ PF values for poles of orientation (HELJIUM W] ——

x|

& 8 PF -Value
HEL=111  RPF Sample: Aluminium-o-|
2449 3548 12421
253 187.4 4391
54.7 1185 3190
ESE 258.7 3548
HEL=100"  RPF Sample: Aluminium-o-|
E4.E 55.0 4.968
734 3164 4433
ana 197.2 5234
HEL=110.  RPF Sample: Aluminium-o-|
24F 78 E.454
597 40 5626
[ 157.1 2562
724 2215 2068
4.2 97.4 2257
361 284.4 2284

[6-2 3232 325 054
[2260232) 703 1490 1237 60433
(22602 32) 703 A0 2%3 B04:
(6-32)0223) 434 734 1166 B0.433
[623)232] 325 B46 2884  BO4E

[ 262 32) 703 1430 3037 6043
(26202 23] 434 1066 3334 60433
(2633 22] 25 546 1984 04T
(36202 23] e 1086 194 60w
13 35w 5 s ECIE T S

Ok I Cancel |

In the lists from left side you can see average pole figure values for component (top list) and
pole figure values for each symmetrically equivalent orientations of component (sum from all
poles, bottom list). In the list from right side you can see values for each pole of component.
(when you click on the symmetrical equivalent of component). When you have more than one
pole figures chosen in container then LaboTex shows average values for poles from all pole
figures. Next, you can check whether all maxims in analyzed pole figures are described by
texture components.

‘ Ao | Uy af ] auuu |

Cvstallographic System and Cell P

Sort | Auto | Prgvl Me I{ 3 6 2 }JTexture Component

LaboTex displays cross mark (+) in place where lies poles for selected orientation of active
komponent ( {132}<6-43> in case below):

Levels

11.8
10.9
9.9
9.0
8.1
7.1
6.2
4.6
3.9
33
2.6
2.0
13
0.7

Min=0.022
Max=12.636
2006/03/18

Aluminium-o-I

Aluminium-o-I Aluminium-o-I



LaboTex displays only cross marks for one symmetrically equivalent orientation. If you
would like see place in the ODF where lies other symmetrically equivalent orientation then
you choose it from Combobox. Analogically, you can change texture component which is
displaying by LaboTex. When you have found maxim which is not described by components
from your database in LaboTex then you should find this component using manual method.
Next you should add this component to your database in LaboTex.

Manual method

You can use "Near {HKL}<UVW> Orientations" dialog for finding of components by manual
method. You should click left mouse button in local or global maxim of pole figure in which
you would like find texture component. You can also choose item "Near {HKL}<UVW>
Orientations" from menu 'Analysis' :

Near {HKL)[U¥W] Orientations x|

PF [HKLJ[] | LAt I Misorientation

S 1 O e X L1E .
15443 DT 2 #3707 900 231
12826 [1 01)2 32] 433 450 500 £.40

12438 [1 071)1 3] 252 450 900 1192 [
5147 (1 0711 41] 195 450 300 17.67
8133 [312]2 41] 150 577 108.4 20.95
B0E3  [3 02]2 43] 420 563 300 11.03
5992 (141131 11] 513 472 941 17.84
5962 (151141 11] 521 470 938 17.81

e L S W ) N L 17.81 =
Max. Walue of Miller Indice=- | 15 5

LaboTex displays near orientations sort by average value for poles of pole figures, miller
indices or misorientation. You can change type of sort by click in appropriate button.
First approximation

After step 1 we have found that we can describe maxims of analyzed pole figures using
components:

e {1 32}<6-43>
e {1 12}<1 1-1>
e {1 461<2 1-1>
e {1 10<1-12>
e {1 231<4 12>
e {1 10<0 0-1>

Next you should open dialog for determination of volume fraction of texture component by
model function method using the icon as below:
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Dialog window help you in least-squares fitting of the model functions to your ODF and in
creations of model ODF nearest to the experimental ODF. LaboTex automatic use in
calculation following parameters from analyzed experimental ODF:

crystal symmetry;
sample symmetry;
cell parameters;
grid cell.

These parameters are grayed and user can't change them.
When you start dialog window LaboTex calculates average ODF values for components and
sort components using average ODF values. Hence component No. 1 is the component which
has the greatest average ODF value. LaboTex fill also initial parameters for model functions:
e distribution (set to 'Gauss');
e FWHM for ®;, ® and ®; (all set to 10.0 degrees);
e Volume fraction and background (initial values set on the base of average
ODF values of components).
You can start calculations or you can change initial parameters by click mouse on the suitable

Quantitative Analysis - Model Functions Method - P |
Crystal Spmmety———— ~ Sample S%Jmmetryi Grid Cells for Qutput ODF ———————— Step W
- o Iﬁmal j' |5' e j' Diagram Fangs +¢- |45_D
. Centre of Origntation Cenitre of Orientation Centre of Origntation
100.0% 100.0% 100.0% I T Jo!
1l 1l
a a
FWHMP; - fiber 050 FwHmM® - 100 450 050  FWHME - {00 450
o ol
Ma Texture Component On Distribution  FWHM £ - FWHM £ Froag?; Shaw Sym. Eq.
= = P [Gass i o0 fion I % [ 1 11 fber =]
_2|<1 00> fiber | P Gass —ffber 00 oo [ 13 S % istion Mode
{fiber ., 0.00, 20.00} test - G - | |fib 100 10.0 13 =%
_3| - = J |7| i JII = I I I = ’7 & futomatic " Once
4 [[{fiber . 1.00 24.00} i i R | N EC O =
5 |< 3 4 43 fiber =l |7||3auss = ||fiber oo j10.0 I & =% Man tteration Mumber: |_1 000 3;
B [¢ 3 3 2> fiber ﬂ ¥ [Gauss ﬂlfiber I'ID.D |1D.D I 7 ::I % Maw Fit Error 2 (*1000) - 100 -
7| F #1s fver Il R | e I O = ——
8 |[<3 11> fier = ¥ [Gas <lber foo oo [ 2 % Heralion
3 [[# 715> fiber =] @ [Fass =]fieer  [ioo oo [ 2 =% Fit Enorz (1000)
10{]c 2 07> fiber | |Gauss ~ffber  [oo Jioe [ 2 Hx Fit Calculation Progress
Back: d| 25 4
|7. Ma,H' Oriertation Set |Set from Database [sort by j Save CunentSetI EE R I
Linearity
Change Initial Parameters | Start Yalume Fraction Calculation | Exit Erit and Shiove
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When you click mouse on the 'Change Initial Parameters' then the new options are

available.

Quantitative Analysis - Model Functions Method - il
Crystal Sprmetry Sample Syrmety————— — Grid Cells far Output ODF Step ID 0
0 [Cubic) I"B"'"E'I jv 5050 - Diagram Fange +/- 45 1]
~ Centre of Qrientation Centre of Qrientation Centre of Orientation
100.0% 100.0% 100.0% | T
1
4
FWHM ) - [fiber 050 FWHMP| - {00 45.0 0.50 FHHM% = 0.0 45.0
istribu Yol
Texture Companent On  Distribution  FwiHM £ - FWHM £ F%g{:‘:ﬂ Show Sem. Eq.
|_|< T 11 fiber =] ¥ [Gauss w[fiber im0 fimo A3 % [ 1 11 e 2
2 ||< 1 00> fiber x| W Gauss wffiber 100 100 13 Sz i Mods
fiber . 0.00, 2000} best - G - | |fib 10.0 10.0 13 =5 %
i i = J I’ |5 auss JII = I I I j ’7 & Automatic  Once
4 |[tfiber . 100, 24100} | [Gauss =|ffber  J100 Jinp [ 12 ==
5 |[< 3 4 4>t Z| ¥ [Gauss =fiber  [i00 [i00 T8 = % Max herstion Number: [ 7000 =
E |< 33 2> fiber j v IEauss jlfiber |1D.D |1EI.D | 7 :I % Maw. Fit Erar % (1000) ; 100
7 [ 3 411> fiber R R R | R N O = ——
8 |[<3 11 fber | W [Geauss ~ffiber 100 00 [ 2 =% feration:
3 |[<"4 715> fiber =] @ [Gauss =|fiber 100 [ioo [ 2 =% FitEme 1000 |
10|« 2 07> fiber x| ¥ |Gauss w|ffber  f1mo oo [ 2 Hx Fit Calculation Progress
Back: d | &5 3
F_ Ma_x. Orientation Set |5et from Database (sort by j Save EunentSetl ey I & |
Linearity
Fix Iniitial Parameters | Start Yalume Fraction Calculation | E it Exit atd Show

You can change:

texture component (using suitable Combobox);

turn on/off component from calculations (using suitable Checkbox);
set kind of distribution (Gauss or Lorentz);

set initial FWHM for each Euler angle;

set initial volume fraction of component.

Three diagrams in dialog window show model function for each Euler angle for chosen
component. You can change selection of component by click mouse on the 'No.' button. In

case of ax
can magni
Now, you

ial sample symmetry only @ and ®, Euler angles are essential and available. You
fication plot of model function by change of slider position.
should set texture components 1 to 5 which you have found in previous step. Next

components 6-10 you should turn off from further calculations.
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Quantitative Analysis - Model Functions Method - Project: Aluminium Sample:&luminium-o-I Joh:2 . 5[

Crystal Syrametry Sample Syrmmetny——————— — Grid Cells for Output 0ODF————————— Step W
’7 0 [Cubic] ’7 IDrthUrhornbic vl ’7 IE.D‘E.EI ,.l Diagram Flangs +/- IW
Centre of Oriertation Centre of Orientation Centre of Orientation
10002 100.0% 100.0% T 2
1 1 I
A A
050 Fwem@ . fiog 450 050 fon 450 050 FwHM® - fog 450
No Texture Component On Dishibution  FWHM MD FWHM Egg[:‘loeg Show Sy Eq.
N T 7] ¥ [Gawss lfino oo oo 28 Hx (1 32k 4357 =]
2[[{1 12k 115 A4 x| W fGauss >|fiD0 [0 100 [ E HE i Made
(Sl 468k 2115 AD 7| P |Gauss wlfton oo foo 97 H A ( G .
4 |[t1 10k 2588 x| ¥ |Gauss =lton fioo oo [ 8 H=z
B[ 23ka 12y A Tl M Gawss >fioo foo [100 [ B < % Max lteration Number: [ 1000 =
|?|{1 10k 001> a5 x| ¥ |Gauss »|[in0 [100 flos [ 5 Hx Mas Fit Ener 2% (10000 [ 100 =]
72 | TR ] M Gauss =fion fioo fign |8 H%
| EREE | T | O T = “e'a“”_h_’l
b e o et e | e T = Fit Enort (1000
L ERE SR SE 7| CGauss zifiee pee  fles [ 14 Hz Fit Calculation Pragress
IEn::iL Oirientation Set ISet from D atabase [zort by LI Save Current Set | Beaionm I i = |

Fiw Initial Parameters | Startyolume Fraction Ealculaton | Exit I Bt ard Show |

You can save current set of components by click mouse on the "Save Current Set" button:

uss w|fiber oo |1

F

i

Uiz

I Save Curment Set |

L o Sy

You can accept file name proposed by LaboTex or you can set other file name - for example
‘axial SET:

Zapizz IaWDHK j = ﬁ’fi v
] sET10.5ET ] sET3.5ET
] sET11.5ET ] sETS.SET
] sET13.5ET ] sET8.SET
[®]sET14,5ET SEars=a
] sET15.5ET [l sET8.5ET
] sET16.5ET ] sET9.5ET
] sET17.5ET [l Ti.sET
SET18.5ET
SET19.5ET
[=8] SET2.5ET
8] SET25.5ET
4 I
Mazwa plikw: IaxiaI.SET j Zapisz |
Zapisz jako typ: ISet Files for 0.Analysis [*SET] j Anulu |

7
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LaboTex remembers this set and you can input this set from the list of Combobox. The default
set (set proposed by LaboTex when dialog starts) is set build on the base of the database sort
by ODF value:

Orientation Set ISet from D atabaze [zort by j

When you have finished setting up of initial parameters you should click on the "Fix Initial
Parameters" button :

Fiw Initial Parameters |

Now you can set up last two parameters of fitting calculation:
e Maximal Number of Iteration (default is 1000);
e Maximal Fit Error in percent (where fit error is relative error between
model and experimental ODF). You should input to LaboTex value of error
multiply by 1000 (default is 100 => 0.1%).
These parameters are essential when LaboTex is in 'Automatic' mode. This mode is default .

Calculation bMode
|V &+ Aytomatic " Once

In this mode LaboTex finish calculation when number of iteration is greater than maximal
number of iteration or when fit error is lower than maximal fit error. The second mode of
fitting calculation is 'Once'. In this mode LaboTex creates model ODF on the base of initial
parameters of selected texture components and next it calculates and displays the fit error.
User can change initial parameters and he can start calculation once more. This is a 'manual’
method of fitting. You can start fitting calculation by click on the "Start Volume Fraction
Calculation" button:

Start Wolume Frachion Caloulation |

LaboTex displays number of iteration and fit error during calculation. You can also observe
fit calculation progress:

b &, |teration Mumber ; 935

bdaw. Fit Error & [<1000] ; I 100 3

253

[keration ; I

Fit Error (+1000] - | 13630,

Fit Calculation Progress

Click on the "Calculation Break" button to break calculation in any moment:
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| Calculation Break I

Next you can change initial parameters and start calculation once more.
When LaboTex has finished calculation it displays diagrams for each Euler angle, where
LaboTex shows comparison between model and experimental ODF. There are two mode for
comparison diagrams:

e Normal ("Norm.");

e Difference ('Diff").
You can change mode by click mouse on the button 'Norm.' or 'Diff.".
In 'Norm." mode LaboTex displays diagrams using colors:

Model | e blue (blue area) - for experimental ODF around of center of
Exper. | symmetrically equivalent orientation of component (diagrams are for
Backgr. |

each Euler angle);
red (red line) - for model ODF;

e black (black line) - for background of the model ODF ('random' texture
component).

=
=]
\i
[ ]

Centre of Orientation

100.0% | T o)
45.0 45.0

In 'Diff." mode LaboTex displays diagrams using color:

e Dblue (blue area) - for common area of experimental and model ODF;
% e red (red line) - for non-common area of experimental and model ODF;
o | e black (black line) - for background of the model ODF.

Centre of Orientation

100.0% ‘ T o
450 45,11

Figure below shows complete dialog window with diagrams for {1 4 6}<2 1 -1> component
in 'Norm.' mode.
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Quantitative Analysis - Model Functions Method - Project: Aluminium Sample:Aluminium-o-T Job:1 . 1'
Cryztal Sy by Sample Symmetry Girid Cells fdr’D_utpu_t‘DDF Step 050
’7 O [Cubie) H [Oithorembic | ( 5050 1 ||| Biagrem Hange +- =
: Certre of Orientation Centre of Orientation . Centre of Onigntation
100.0% 100.0% 100.0% jol
iModel |
Exper. |
[Backar. |
Marm.
450 450 -45.0 450 450 450
Mo Texture Component On Distribution FUHMHWF@.@ \;Palg?;q: Show Sym. Eq
| | EE T F R o[ iz8 [ia [123 [ 3% [ 2925 sk adblismeal x|
e EEEE] =] F[as =288 [28 [728 52 2% cyuimionmods
; e Mo R - Gauss : 2 i = %
[5 [T eerzTim Sl p e e [ns [122 [ =5 { Cbane
| e =] 83 ] 84 | 82 |2 H=
5 [T 2tk 125 Al AP = e [ ar [ 88 [ 2 =% Mas lerstionNumber: [ 1000 =
glll1 10k0 0as &5 | FiGaes =] 88 | 87 || &4 | T Maw Fit Enor % (10000 [ 100 ==
i T il T | T s -
iz ecs 6nss Bl s T O R terchon
3|7 2T 1 mappe 7] 1 [Gewe =][ 100 | 68 | 1m0 [ 15 =% e ino: el
i R EEEE a st FEV i | I B B B | Fit Calculation Progress
T (L ] [P - ERNEENNERENERR
Change Initial Parameters | Start Wolume Fraction Calculation | Exit ExitandShowl

Figure below shows complete dialog window with diagrams for {1 4 6}<2 1-1> component
in 'Diff.' mode.

Quantitative Analysis - Model Functions Method - Project: Aluminiun Sample:&luminium-o-T Job:1 . él
Crpstal Symmetry Sample Symmetiy Grid Cells for Dutput ODF Sien 050
’7 0 [Cubic) H’ |Drthorhombic vl ’7 50°5.0 YI Diagram Fiange +- |_45_D
: Centie of Orientation Centre of Drientation . Centre of Orientation
100.0% 100.0% 100.0% 2
450 450 450 450 450
Mo Texture Component On Distribution  FWHM § F&?HH@ ggﬁ'ﬁfﬁ Show Sem. Eq.
1|1 22k B4 3550 7| ¥ Bause [ 128 [ 103 123 | & =% [ 2325 5667, 946l(5wmEa] 7]
A [ EEEE 2 |l T | I N R =
i T e T e Gauss | 3 . i = %
|T T1 %6k 2 197 A e e e e [zz e 5 { Bt e
o | | Ffeses =] 83 | 8 | B2 2 H=
T |l 2k e 12 A o P fGaes S a3 [ 141 [ 88 |2 =% Max Meration Mumber; [ 1000 =
gllt1 70k 0 095 &S | @ [Eees =]l 58 [ &7 [ &4 [ 1 H=x Maw Fil Eriar % (1000} | 100 =]
i | T I o e | D T = —
| Tl F [Fe = e [ o0 [ @8 [ H% Verehion
H T el e | T e FiEro (100). | Zabl
i NEEEEE =] Eeaus =] me [oton [ mn |22 Hx Fit Caleulation Progress
'Enga‘::;l ‘DrienlatiunSet |SEII|Dm Database [sort by & | Save Curfent Setl Bectonie ) “ |llllllllllllll|

Change Initial Parameters | Start Volume Fraction Calculation | Ezit | Exit and Show |

You can choose any symmetrically equivalent orientation from the “Show Sym. Eq.”
Combobox to display the comparison diagrams:

Show Sym. Eq.
[(1 462 11> A2 =
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Component {14 6}<2 1-1> is weak in comparison, hence quality of diagrams is bad.

Centre of Onentatian

L D
450 450

You can change magnification of component plot using slider. Value in left corner (41 %) of
diagram shows on the percent of maximal ODF value.

Centre of Orientation

-45.0 45.0

The comparison between 'experimental' and calculated ODF for component {1 4 6}<2 1 -1>
component exhibits that experimental ODF is more complicated. In the next approximation of
ODF we can correct this difference.

Finally, we receive results calculation:

LaboTex - Texture - Quantitative Analysis Report
User: Ozga

Project: Aluminium

Sample: Aluminium-o-1

Job: 2

Date:2006/03/18

Time:18:28:32

Volume FWHM FWHM FWHM
Fraction  Phil Phi Phi2 Orientation

Component No 1 - Distribution :Gauss

374 12.6 12.0 125 {1 32})<6-43>8-1
Component No 2 - Distribution :Gauss

34.5 29.7 11.9 157 {1 12)<1 1-1> Al4
Component No 3 - Distribution :Gauss

182 19.0 12.2 136 {1 46})<2 1-1> Al
Component No 4 - Distribution :Gauss

2.3 9.6 10.4 105 {1 10})<1-12> A3
Component No 5 - Distribution :Gauss

0.1 5.9 9.3 9.1 {1 23)<4 1-2> All
Component No 6 - Distribution :Gauss

0.4 6.2 11.7 6.3 {1 10})<0 0-1>A4l5

6.98  Background Volume Fraction
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Next we can do pole figures calculation from model ODF and we can make comparison
between experimental (first row) and model pole figures (second row).

(>< ]

Aluminium-o-I Aluminium-o-I Aluminium-o-I 9.6

Min=0.022
Max=12.636
2006/03/19

Aluminium-o-I Aluminium-o-I Aluminium-o-I

We can also makes comparison between sections of pole figures as on the example below for
(111) pole: iy

10.0 -

Radial Angle /Degrees/
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“Experimental” (from left) and model ODF (from right):

You can add new components (or take place one component by two components) and build more complicated
model on the base of differences between calculated and 'experimental' pole figures or ODFs from previous step
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