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1. Models of Orientation Distribution Function

1.1 Opening of dialog window for ODF modelling

User can open dialog for ODF modelling from menu 'Modelling' :

elp

| | | o

or he can use icon which is marked on the image below:

1 Analysis  Modeling  Help

oo R 1= W= e e 2 S e i

Dialog window for ODF modelling ('Model ODF") contains many options:

Model ODF
Crystal Sprmetry—————— —~ Sample Spmmety————— — Gnd Cells for Output ODF————————— Step 050
’7 0 [Cubic) ’7 IW, ’7 Im Diagram Fange +/- 45.0
Centre of Orientation Centre of Orientation Centre of Orientation
100.0% 100.0% 100.0% o
1 1 1
4 4 4
050 FweM@ . Do 450 050 Fwem® - foo 460 050  FWHME - fiog 450
Na Testure Component On Distibution  FowHe @ [FHR®) FwHm f \F“ggnﬂ;
[1 (1 1030 01> goss =] F [Gauss <[00 100 [0 [ 10 = %[ Semeetame
2[[{0 0131 00> eube | W |Gauss =10 Jioo fioo [ 10 o % Jes37_110 =
a7 00t Zl r |sass =ffber Jioo finn [0 S % pect Mame
Z|< 15 4> fiber | T |Gawss =fffibsr Jioo oo [0 Hz [22sa =l
5 [f¢ 1 B 15 fiber | F|5awss =ffber  Jioo oo [0 o x
"6 |[<5 7 15 fber | M [Gawss =fffber 100 o0 10 = 5 [ Cell Parameters (Relative]
Z {fiber , 15.00, 40.00} =] I [Gawss Zffiber [ino oo 70 Hx|a [0 b [10 ¢ [10
_8 |[{fiber . 15.79, 45.00} | F|5ass =ffber  Jioo oo 10 %
AT s e =] r [Gauss ffieer  [ioo oo [0 x|« [ 8 [w; ¥y [e0
10]J< 15 15 fiber | F|5awss =ffber  Jioo oo A0 o %
v Max B ackground I an b4
Linearity
Creation of Model ODF | Exit




1.2 Project name, sample name and job name of model ODF

In first step user should choose project name from the 'Project Name' combo box and sample
name from the 'Sample Name' combo box.

—Sample Mame

|2-537_110 |

— Project Hame

IEIEIEIEI e I

When LaboTex creates model ODF it place new ODF in the next free job for sample. For
example if user had 6 jobs (for J1 to J6) then LaboTex creates new - job number 7 (J7) and in
this job is placed new ODF.

LaboTex - SMITH User

File Edit “iew Caloulation  Analysis  Modeling  Help
P ot = 0 e A T [ s
] o 1|36 k7] | @ o)

User can also defines new project name and new sample name by change of name in combo
box. In this case model ODF will be placed in first job of new sample.

1.3 Crystal Symmetry

The crystal symmetry of model ODF is current LaboTex crystal symmetry.

Model ODF

Cryztal Sommetyy——— £
’7 O [Cubic) L

| Canbra ~F Mricnkzsbin

User can change current LaboTex crystal symmetry in menu file (item 'Crystal Symmetry ...")

or by click on the crystal symmetry icon :
& bdE Wi
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Next user can choose crystal symmetry for your model ODF from the list:

x

— Cruztal Symnnetry
C1-Triclinic
CZ-Monoclinic
D2-Orthorhombic
C4-Tetragonal
[4-Tetragonal
T-Cubic

0-Cubic
C3-Trigonal
[D3-Trigonal
CE-Hexagonal
DE-Hexagonal

Ok, Cancel

1.4 Cell parameters

LaboTex use relative cell parameters for ODF creations. All parameters are given by LaboTex
in case of cubic system (all fields are grayed):

Cell Parameters [Felative]

a l10 b |10 ¢ | 10

e |90 8 |90 ¥ |90

In case of crystal symmetry lower than cubic user has to complete appropriates cell
parameters. For example, in case of orthorhombic crystal symmetry user has to complete two
parameters: b and c:

Cell Parameterz [Relative]

a | 10 b Joo | ¢ oo

e [ 90 F | @00 ¥ |

Notice: For details about convention for cell parameters which is used in LaboTex see to
report.: 'Pole figures: registration and plot conventions'

LaboTex completes 'free' cell parameters by 0.0 value. If user doesn't change these values on
the proper one then LaboTex will give a message of the form:

x

Q Error: Improper Cell Parameter! 11
Ok |




1.5 Sample symmetry
Choice of sample symmetry is very easy. User choose suitable sample symmetry from
options:
Triclinic
Monoclinic
Orthorhombic
Axial

" Sample Symmetmy

| Tricliric |

The figures below show examples of ODF for different sample symmetry (cubic c.s.,
¢=const. projection):

Triclinic sample symmetry Monclinic sample symmetry
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Examples of ODF for different sample symmetry (cubic crystal symmetry, projections :
(@1=const.)




1.6 Grid cells for output ODF

The LaboTex allows on the creation of ODF
1.0°x 1.0°
1.2°x1.2°
1.25°x 1.25°
1.5°x1.5°
1.8°x1.8°
2.0°x2.0°
2.25°x2.25°
2.5°x2.5°
3.0°x 3.0°
3.6°x3.6°
3.75°x 3.75°
4.5°x 4.5°
5.0°x5.0°
6.0°x 6.0°
7.5°x 7.5°
10.0°x 10.0°

User select suitable grid from combo box :

|

Gnid Cells for Output ODF

in many different grids:

|5.nx5.n

-

The pictures below shows examples of ODF created for different grids: 10.0° x 10.0° and 1.0°

x 1.0° (cubic crystal symmetry, orthorhombic

4 N w \ 4 ¥ 259110
259
241
| 223
) 205
18.7
169
\ f 15.1
f v 4w \ \ 4 e
98
8.0
Max~27.69
Min=0.801
2004/06/2:
A
w Y €
D £
1} A ’

sample symmetry).

Notice: Work with high resolution ODF (<2.5°) needs high speed graphic card and PC. You
should test and find maximal resolution for comfortable work with LaboTex on the your
computer (for example: file with ODF for triclinic sample symmetry and triclinic crystal
symmeltry for grid 1.0° x 1.0° contains about 23millions data when file for the same ODF for

grid 5.0° x 5.0° contains about 180 000 data).



1.7 Texture components

Model ODF can contains up to 10 components. User can add new component click on the
appropriate check box. In example on the picture below user has chosen 'goss' and 'cube’
components. Components 3 to 10 are non-active in model ODF calculations.

Mo Testure Component On
1|{11D}<DD1>QDSS jl?
[2[001xT 00 obe =]
3 |f< 1 00 fiber [<| m
4]« 15 4> fiber [-|m
5 [|< 16 1> fiber [7| =
B ]« 5 7 1> fiber [-| m
7 ||t fiber . 15.00, 4000} [ =
_ 8 |[fiber . 15.79, 45.00} [-| m
S fe 1 1 5 fiber =l
10]J< 1 5 1> fiber [7| m

User can change component in suitable combo box for texture component. Combo box
contains all components from orientation data base for given crystal symmetry. If you would
like to create model with new component then you have to introduce first new component to
database. You can to make it in dialog 'Database’. It is available from menu 'Analysis'.

For each component you can choose :
e Type of distribution function;
FWHM for ¢;.
FWHM for @;
FWHM for ¢».
Volume fraction.

Distribution  FwHM £y FWHM® Fwtm gy folume
[Gauss »|[2250 [2500 [z500 [28 = %
|Gauss ~|f2500 |2500 [2500 | 25
[Gauss ~|ffber  J100  Jro0 ] 1D
[Gauss  >|ffber 100 Jroo ] 1D
[Gauss  >|fiber  J100  Jroo |10
[Gauss ~|fiber  Jioo  ftoo 10
[Gauss ~|ffiber  J1o0  Jroo ] 10
[Gauss ~|ffber 100 Jro0 ] 10
[Gauss ~|ffber 100 Jro0 ] 1D
[Gauss ~|ffber 100 J1o0 0
Background | 50

o

i

i
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o

o

e

1
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You can choose Gauss or Lorentz distribution function using combo box for given
component's. FWHM for each Euler angle you can set using sliders:

Centre of Orientation Centre of Orisntation Centre of Orientation

100.0% . 100.03% . 100.0% . ‘I" 0
1 1 1
J J P

050  FwHM® - (2500 45.0 0.50 FWwHM® - 2500 450 0.50 FWHME: - (2500 450

LaboTex displays graph with distribution for component which 'No' button is pressed:

Ma Texture Companent On
11 10k 0 015>goss jl?

2 §0 01k 1 00> cube |~
< 1 005 fiber =
T4 |75 4 e =r
5 [T B 1 fber 2 |
<5 715 fiber =
7 |[tber 1500, 2000 =lC
8 |[{fiber . 1579, 4500} [~ m
E|<1 1 5% fiber =
0] 151 fiber [Z] m

Similarly, FWHM settings are doing for component which 'No' button is pressed. User should
also set volume fraction of texture component in percents. It can be done for each component
using vertical scroll bar:

Yalume
Fraction

IEEEK
25 S %

|1EIE:‘/;’

LaboTex calculates automatic volume fraction of background V3 (random orientation
component) on the base of volume fraction of all » components :

v, =100%—i v,
i=1

and it write V3 value in 'Background' field in column of 'Volume Fraction":



=
(=]

Texture Companent

On Distribution  FWHM - FWHM § /olume

Fraction

1[(1 10k 0 015 g0ss =] ¥ [Gauss ~|[2450 [2500 [2mm0 [ = %
I_zl{ 0 01k 1 00> cube | ¥ |Gauss —|[2500 f2500 2800 | 25 H %
a|f¢ 1 00 fiber | r |Gauss —fffiber 100 oo [0 H %
4f¢ 1 5 4> fiber | I |Gauss =|fiber 100 oo [0 %
5 |f< 1 B 1> fiber i L CETA | CE L LEC I ==
<5 715 fiber | JGauss x|ffber oo Jioo f0
7 ||{fiber . 15.00, 40,00} | I |Gauss —|ffber 100 oo [0 = %
_8 ||tiber , 1575, 45.00} | I |Gauss —fffber 100 oo f 10 H %
Sl 155 fiber =l r|Gauss b ft00 oo 10 Hx
A0ff< 1 5 1 fiber | I |Gauss —|ffiber  [100 %
¥ Max B ackground IT 3
Linearity

1.8 Model calculations

LaboTex in model calculations assumes isotropy of Euler space for Gauss or Lorentz
distribution. Exceptions are orientations lying on the ®=0 plane. These orientations are not
'points' but are 'lines' for ¢@;+@,=const. in Euler space. In case of cubic crystal symmetry
LaboTex shows basic region of ODF which one consists with 3 'true' (fundamental) basic
regions ('true basic' regions have non-linear boundary hence they are not used for ODF
visualization - for details see for example to: J.W.Flowers, "Volume Fractions of Texture
Components of Cubic Materials", Textures and Microstructures, 1983, Vol.5, pp. 205-218),
hence each component has at least 3 symmetrically equivalent orientations. If option 'Max.
Linearity" is checked then LaboTex build model in 'true' basic region which one has the
smallest distortions along @ axis. ODF in second and third basic region is build on the base
of model from first region.

To start model calculation user should press button 'Creation of Model ODF' :

Creation of Model ODF

Next LaboTex calculates model ODF. User should choose kind of ODF projection for
visualization of calculated ODF:

fAlelo
Next user can display ODF in 3D view.

Note: If you would like to compare created model of ODF with other ODF use 'Compare
Mode'. If you want to fit model of ODF to your experimental ODF use option in menu
'Analysis', item 'Quantitative Analysis - Model Functions Methods ...".
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2. Models of Pole Figures and Inverse Pole Figures

When you have done model ODF then you can make calculations of models pole figures
analogically as for ODF calculated from experimental pole figures or as for ODF calculated
from single orientations data. In menu 'Calculation' are menu items : 'ODF to APF' and 'ODF
to INV'. You can also click directly on the icon to start dialog window for calculation of pole
figures:

el

In 'ODF to APF' dialog window you can make calculation of normal pole figures. You only
have to choose miller indices h, k, 1 of pole figure which you want create and next click on the
button 'START APF CALCULATION'.

Additional Pole Figures x|
— Choose APF hkl for Caloulation——— ~ Calculated——
—h —k —1 APF bkl
1] I ]
e 4 e 4 4
- |2 .12 - |z
3 3 3
4 4 4
5 5 ]
B B g
7 7 7
a a g
9 9 9
APF hkl 111
Calculation Progress  [0.0%)
START APF CALCULATION | END |

Miller indices of calculated pole figures are displayed on the list as marked below.

Additional Pole Figures

— Chooze &PF bkl for Calculation Calculated——
—h —— -k =l APF hikl
0 ] 1]
> 4 1 * 4 2 :II 1|:|1E|
e o H |l B \ 2
K] K] K]
4 4 4
4] ] a]
g B g
7 7 7
] a ]
al | 9
APF hkl - 211
Calculation Progres:  [100.0 %]

| sTeRTaPFcacuLaTiON | END

11



When you finish calculation of pole figures then click 'END' button. All your pole figures are
always available when you choose APF (Additional Pole Figures) icon on the toolbar. When
you click on the '111', '100', "211' icon then LaboTex displays one or more pole figures. If
you would like to display pole figures from job number 2 you have to click first on button 'J2'
and next you should choose 'APF' icon and finally you should click on the pole figures icons.

&l D= ] 3 % 22| E
o gl ne 57 2] 111 00f21

Note: Pole figures for each job are calculated on the base of ODF from this job.

Analogically you can create models of inverse pole figures (menu item : 'ODF to INV'). In
this case you have to choose the vector components: X, Y, Z for which LaboTex calculates
orientation distribution on the stereogram. The most popular are directions of axis: 001 (ND
direction), 010 (TD direction) and 100 (RD/LD direction). Details you can find in Report
:"The Nomenclature of Inverse Pole Figures Use in LaboTex" (see: http://labotex.com).

Inverse Pole Figures (I El
— Chooze Inverse PF Wector for Calculation — Caloulated —
— = 2 HYE
m m | &

2 2 2

3 3 3

4 4 4

5 A 5

[ G [

7 7 7

a8 a a

q 9 q

YT 111
Calculation Progress  [0.0%]
START INY CALCULATION EMD |

All your inverse pole figures are always available when you choose INV (INVerse pole
figures) icon on the toolbar:

&l D 4% &l7| E
cer] e eF w142| [100fo10[001

When you click on the '001', '100', '010" icon then LaboTex displays one or more complete
inverse pole figures:

12



L LaboTex - Demo version User &) x|

Fie Edit Wew Calculation Analyss Help
& Dl 8] 25 a2 = Sl Ve s alr[@]T L[S
T o [

Inverse PF Contanerslnto | Close j

100
oy ~Isolines/Levels for nverse FF
Color Mo alus _ Color Mo Valus
|| o IlIE[ 0
W= o el
W= e
e W7 = | il EE
— W= - 2| 44
5 el T 48
iz | sl 7]
44
al el ‘Emlilﬂl
[
T3 HORMAL
5 orient a s orient a 30 Background Colar Isaline
6
2 [ALTOMATIC ~

001 o NV Isolinee Mods / Load INV Isclines
INV e
11 [ foor [ Vel [ Stae
g : Sawe INV Isolines
Min=0000 Smoothress ¥ Min, — |— Max,
Mai=5 536
do0, 2004406715 - Global Inversion PFs) Values
Maximal | 5.538 Minimal | 0.000 ‘
Ny Pmpelhes (Click ori the Inverse PF)—
Praject
Text Description

s_orient_a
o EE naatroi [ mewn E|
|Ready |0 Cubic J |Demu J |s orient_a j
i#start H Hwerid@Momd &= ‘ Bizpl,| Eebsder. .| Boocum..|[Mabor... Ficeptur..| Ellabos... | [F SAAMO L OH wor

If you would like display partial inverse pole figure (orientations distribution of a sample axis
on a standard stereographic triangle) you should click on the icon with triangle or you should
choose item 'Basic Region' in menu 'View'.

R|HI§ £\P|e

When this icon is pressed LaboTex displays partial inverse pole figures in place of complete
inverse pole figures:

L. LaboTex - Demao version User (8 x]

g e ﬂ 5 %@ il ST e ] B N 3 [ I Pl )
8 L s R Y T )

Inverse PF Container's Info Close j

Isolines L evels for Inverse PR
Color Mo Walue Color Mo Value:

s orient a s orient a

e Wi
[z o7 s
= e =
== M

Levels e e

& el = Hrs =
a1 B = HF

il oo oAl N_IMLI
A s
4 Backgiound Color_lssline

22 IBUTOMATIC =

INV Islines Mode / Load INY |solines

15
11 [ Color [V Yaue [ Stale
o SaveINV lsolines
Min=0.000 Smocliress B Min — f— b
Max=5 536
2004/06/15 -~ Global Inversion PF(s) Values
Maximal | 5536 Mirimal | 0.000 ‘
NV Prgeties Ok anthe lnvese PF) |
hid (P Sample
Project
Text Dessription
L BB Mata (AN T i =l
ey [o-cubic ~| [pema =] [s_orient_a |

i@l start H Hew e PdMom? S = H ot | Bebs... | Byvoc... | [Micb... | Elabe., | Ficap... @@m

Note: Ificon for basic region is pressed then analysis icons are grayed.
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3. ODF Transformation

LaboTex calculates new ODF which is result transformation of initial ODF. New ODF
is created in new job for sample of initial ODF. There are two kinds of transformations:

e Sample Frame Rotation;

e C(Crystallites/Planes Rotations.

ODF Transformation (Rotation) 15 E[

~ Project —Sample
| Dema | 280-bernd
— Crpstal Symrnetry — S ample Symmetrny
O [Cubie) | Oithothombic ‘
* Sample Frame Fotation " Crystalites/Planes Rotations

Build Fotations Miode| |

— Euler Angles

¥ & L Chooze Rotation Model
[-360 - 360 (-180-180) (380 - 360

T30 30 3 =]

Options -
£ Diaft % Medium Quality " High Quality
™ Reversed Spin ¥ Tricliric 5.3 [Output ODF)

START Cancel |

Transformation Progress:

oo
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3.1. Sample Frame Rotations

Using dialog: “Sample Frame Rotations” user can rotate the sample frame. This option is very
important if user would like to see ODF for other (different) sample position User can change sample
symmetry for transformed ODF.

Example 1:

You want see ODF for the perpendicular surface with relation to surface which was measured:

ND

RD or LD

Sample Axis Definition
Initial

ND
RD or LD

TD

Sample Axis Definition after
Frame Rotation (0,90,0)

15



ODF for initial axis definition. Sample: Ferrite — triclinic sample symmetry.

FERRITE-t-I
Levels

15
7.0
6.6
52
47
37
32

Max=7.943
Min=0.004
2005/10/20

0 360 B
§,=0-90
=500

90

@

ODF after frame rotation : (0,90,0). Sample Ferrite — triclinic sample symmetry.

[ 2 FaY 2 Vi ol
s’e 0 6/e 0 0 0le’ -

Max=7325
Min=0.000
1 2006/01/20

ot o’"i:'ﬁ
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Pole figures:

first row: pole figures for sample Ferrite (triclinic sample symmetry),

second row : pole figures calculated from ODF after frame rotation: (0,90,0) for sample
Ferrite (triclinic sample symmetry)

third row: pole figures for <111>fiber model

fourth row: pole figures calculated from model ODF after frame rotation: (0.90.0)

FERRITE-t-I

RD

FERRITE-t-I FERRITE-t-I

RD 1.0

Min=0.370
Max=2.516
2005/10/20

modell modell modell

RD RD RD

17



Example 2:

Initial ODF (3D Image) — (Cubic component).

‘x

Initial ODF (ODF with Cubic component) after transformation of frame (45 degrees, Phi
axis) gives ODF with Goss Orientation.

18



3.2. Crystalites/Planes rotations.

If you would like to make rotation some crystallites in sample and observe change of ODF
then you should make this transformation in two steps:

1) Preparation and creations of model of crystallites rotations.
2) Transformation of current ODF using model of crystallites rotations.

For preparation of model of crystallites rotations you should:

e click on the menu item “ODF Transformation” in menu “Modelling” and
next

e choose radio button “Crystallites/Planes Rotations” and finally
e click on the button ‘Build Rotations Model”:

ODF Transformation {Rotation) i x|

— Project —Sample
| amodel2 | FERRITE+
— Crystal 5oty — Sarple Syrmmetry
O [Cubie) | Triclinic ‘
i~ Sample Frame Rotation i* Crystalitez/Flanes Fotations
Build Ratations Model F
—Euler Angles
¥ D 7 Choose Rotation Model
[-360- 360) [-180-- 180 [-360 - 360]
i | =1 T | ROT1 -
LLE L E G B I [
~ Ophions
£ Diraft & Medium Guality £ High Gluality
[ Reverzed Spiri ¥ Triclificss, [Outpa-O0E]

START | Cancel |

Transfarmation Progress
[ | oo oy

19



In rotation model you can choose up to 10 texture components for which you set:

= ranges of Euler angle around center of orientation — only crystallites which

orientation lies inside marked area of Euler space will be rotated. LaboTex will be
automatic to make calculations for all symmetrically equivalent positions of

orientation.

= vector "hkl" — crystallites will be rotated around this vector;

* rotation angle — angle about which crystallites will be rotated around ‘hkl’ vektor.,

percent of rotated crystallites (from 0 to 100%).

Rotation Model - Project: Demo Sample:250-bernd Job:1 5]
Builded Models Models ﬂ Step W Diagram Range +/ [450  CF
ODF(ma] Static DDFimax] Static DDFima:-c] Static
100,0% _ 100.0% ' 100,03
| 1 1
2 o 2
0s0 o - foo 450 [2300 450 0,50 a% = (2250 450
[ie el eless Angles Rotation Yector Rotation” % of Upturred
Mo Texture Component On a@z h L Angle = F'Iaies
|3|{1 T1k121> x| oo | 2300 | 2250 [T =T =l == =] s0 ZH*
2 |{u D1k 1 003 cube =| & oo j1o.0 hoo |1 j|u;||gj|45 j| 0 H*=
_3|{1 10k 11 2> brass = & oo {100 104 I | O | =
e |[fT 0k 0 01 gess =l I oo [10.0 [100 |1 =1 =1 =30 =] 0 H=
G | [EEE SR | O oo oo |00 | || SR )| = | ETE | BB -
it | EERIEEEE 4 [ ml [ jiog jiog | R ) | EE | I | =
TET e 2| T [fiber J1om oo I ) O | O | =
E|i-: A 1fe o I i [ETE Jioo J1no (IR [T || R ;mz
| N EEEEE I Cihes f1o0 J1ag I Y A | EEERa | IRE =%
Jofltr 2 an 745 7l fina [1o.0 oo [ =l =0 =]fsn =l oo H*

“whamning: Only Crystalites/Flanes Inside Fegion dround Chozen Testure Component and its Spmmetrizal Equivalent Positions are Fotated.

Save Transtormation Model

Cloze

When you choose all parameters of your rotation models then click on the button “Save
Transformation Model”. You can defined any name for your model.

In the second step you should choose rotation model from “Choose Rotation Model” combo

box.

Next you can choose quality of calculated ODF:

draft (poor quality ODF — high speed of calculation)

medium quality (medium quality ODF and medium speed of calculation)

high quality (high quality ODF and low speed calculation).
You can also change spin of rotations.
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ODF Transformation {Rotation) il

— Project —Sample
| amadel2 | FERRITE
 Crystal Spmmety————————— [~ Sample Symmetry
O (cubicl | Triclinic
£~ Sample Frame Fotation i+ Crystallites/Flanes Fotations

Buld Fotations Model |

Euler &ngles —\
L <D # Chooge Rotation Model \
[-360- 360) [-180-180) (360 - 360)
| =l =
|U;||U_,||'3;| [ROT1 =] /
j
B, L
Dptions : et
 Diaft % Medium Buality " High Duality
™ Reversed Spin- ¥ Trichticss, [DutputOoE]

START | Cancel |

"Tiansfolma[ioiﬁ Frogress:

| | oog %

In the last step you start transformation calculation click on the “START” button.

ODF Transformation (Rotation) EI

~ Project —Sample
| amadel2 | FERRITE-t
— Crystal Spmmety——————— 1~ Sample Symmetry
O [Cubig) | Tricliric
" Sample Frame Fatation % Crpstalites/Planes Rotations
Build Rotations Model
Euler Angles
¥ b # Choose Fatation Model
[-360- 360] [-180°-180) (360 360]
= =1 = ROTT -
N =
Options :
£ Diralt " Medium Cluality 1 High Quality
™ Reversed Spin- e Triclincss [HutputO0E]

START ‘ Cancel |
_—

Transfarmation Progress:
’7 | | 0.00 o
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Example:

Build of model ODF using model ODF dialog (Menu “Modelling”, item “ODF Model”) with
{001}<100> as main component.

We can show some crystallite with orientation {001}<100> for this model sample :

ND
# RD or LD
> TD
SAMPLE

{001} — plane perpendicular to ND , <100> direction parallel to RD/LD
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Next we want rotate all crystallites lying near {001} <100> orientation about 45 degrees
around vector <001> (<hkI>):
o first we choose {001} <100> from ‘Texture Component’ combo box as the No. 1
(No.1 texture component should be ‘On” ).
e Dbecause we want rotate only crystallites lying near {001 }<100> component hence we

can turn off rest of texture components (No. 2 to No. 10 should be ‘Off”)
e choose Euler angles ranges: 25 degrees
e vector <hkl> around all crystallites belong to chosen area of Euler space should be

rotate: <001>

e rotate angle =45 degrees
e percent of crystallites(planes)= 100% (all crystallites in range +/-25degrees for
{001}<100> orientation and for all symmetrically points)

Rotation Model - Project: amodel2 Sample:Cube Job:1 x|
Builded Models Models j Step ID_ED Diagram Range +7- CFP
ODF{mas] Static ODF{mas) Static ODF{ma] Static
100.0% 100,0% 100.0%
1 1 |
a - a
050 ofh - [Z500 450 050 A - 500 450 0.50 o = (2500 450
— Rotations Parameters 5 T
ange of Euler Angles Flatation ¥ Fiotati %
Mo Texture Component On N 9 d Y b Dta“in ec:h:url Aor:;It::n /D::'IL;it‘smed
I_l{D D111 005cube R A EEC e O e s | | | = |
[Jf tee.ee. 10.00, 000 Fl o fes f1o.6 hag |1 j| IEa | S | EEE | =
_;|{ 9000, 10.00, 000} CubetD  ~] - [ioo [ien [ian | | e | =
“4 |[T 27000 10,00, 000) [ |ino [10:0 [ino EIE || G ) A | EEE | B
5|1 00 e e | [ [10.0 oo | EHIES || EEE || [f00EE | EE= | B |
"6 |[TTber - 000, 2000] test 2 [ mi [ B [1od I = I | I | =
7 || 000, 1500 anoicubeRD1 v] [ [0 [iom Jinn DR O ) N | EEEE | ==
a|fmEeaa e o | [ [oo G i s | | =
AT g e e U [ 100 Jiag e e e | | =
10| 20000 000, 0O0jCubsND 7] [ [100 [10.0 [0 A | | e | =
Wwiarning: Only Crystalites/Flanes Inside Begion dround Chozen Testure Component and itz Spmmetrical Equivalent Positiohs are Rotated,

Save Transformation Model

| Close I
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So we can show the same crystallite after model rotation <001>45°:

45

ND

RDor LD RD or LD

SAMPLE

where {001} — plane is perpendicular to ND and <110> direction is parallel to RD/LD

O

ODF after model transformation: <001>45°
The main component in transformed ODF is {001}<110>.
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4. ODFs logical operations (Modelling menu)

ODFs - logical operations. For activate this option user should switch LaboTex to ‘Compare Mode’
and next choose two ODFs for comparison: one in left window and second in right window (LaboTex
Compare Mode). On the base these two ODFs (A - from left window and B from right window)

LaboTex creates new ODF which is:

intersection of ODF A and ODF B,

o
o diference of ODF A and ODF B (or B-A),

o union of ODF A and ODF B,

o sum of ODF A and ODF B,

o ODF difference : A or B - intersection A and B,
o inverted ODF (only for A).

New ODF is created in new Job for sample of ODF A. You can copy and paste these diagrams
to other applications or you can made images in 'BMP' ot 'TIF' format (menu 'Edit").

0DFs - Logical Operations

—ODF & [ODF from Left Window)

x|

ODF B [ODF from Right Window]

— Project — Project
Demo Demo
—Sample — Sample
Z50-beind | Z50ikis
— Crpgtal Spmmetny — Croztal Symmetmy
O (Cubig O (Cubig
— Sample Symmetiy —Sample Symmetry-
Orthorhombic Orthorhombic
 Make Mew ODF € on Base of ODFs A and/or B
A B C
i ODFs Intersection (& and B -w =
" ODFs Diff [&-B) B i &
z Difference w oy —
B A C
™ ODFs Difference (B -4) P —
' = -
A B C
" ODFs Union & or B) o
' = w w
A B C
" ODFs Sur [4+8] = w’ @
A B c
(" ODFs Difference (& or B - (& and B]) ' ==
- A c
Inwerted ODF A s
nverte

[ High Quality

Stk

| Cancel I

Calculation Progress

af
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5. ODF modelling using own calculation procedures

User can use ODF created by LaboTex to own modelling in following ways:
1) exports of ODF data in ASCII format;
2) creates of file with set of single orientation generated on the base of current ODF.

( ooF )

|

Discrete ODF Set of Single
in ASCII format Orientations (SOR
Modelling Procedure
(user)
v

Set of single orientations
after modelling
(user format)

v

Set of single orientations
after modelling
(LaboTex SOR data format)

v
ODF Calculation from SOR
(LaboTex)

v

ODF Texture Analysis in LaboTex
after modelling
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5.1. ODF Export

The option lets on the saving ODF data to the ASC file (option available from menu “File”). The user
can choose one from among three data formats:

QDF Export (Phi 1 Seckion) ...
CDF Export (Phi 2 Seckion) ...
ODF Expart (Phi 1, Phi 2, PHi, OdF ...

a) ¢; section - ""ODF Export (Phi 1 Section)..."" :
print to file ¢; section of ODF. First value in first line is a ¢; value. Next data in first line are values of
¢, angle while first column contains values of ® angle:

ODF projection PHI1
PHI1 PHIZ2 --->
PHI
ODF values

H
|
|

\%

For example (ODF section for ¢;=0):

.0 .0 5.0 10.0 15.0 20.0 25.0 30.0 ... 60.0 65.0 70.0 75.0 80.0 85.0 90.0
.0 .90 1.02 1.31 1.72 2.08 2.17 2.08 ... 2.05 2.10 1.98 1.61 1.23 .96 .86
5.0 1.80 1.68 1.81 2.30 2.53 2.40 2.01 ... 1.97 2.35 2.43 2.06 1.58 .97 .65
10.0 2.17 2.03 2.24 2,73 2.61 2.03 1.40 ... 1.20 1.32 1.33 1.14 .93 .65 .48
15.0 2.34 2.19 2.38 2.74 2.26 1.43 .81 49 .48 .41 32 27 20 16
20.0 2.56 2.32 2.27 2.18 1.48 81 42 18 .21 .22 22 21 16 12
70.0 2.24 2.24 2.36 2.15 1.47 81 42 19 .22 .23 23 21 17 14
75.0 1.95 2.06 2.50 2.64 2.09 1.32 75 47 .47 .41 31 24 20 18
80.0 1.67 1.81 2.34 2,74 2.55 1.98 1.36 1.20 1.37 1.41 1.15 86 69 61
85.0 1.25 1.37 1.84 2.43 2,70 2.51 2.06 1.97 2.38 2.42 1.97 1.48 1.07 86
90.0 88 .99 1.27 1.66 2.03 2.13 2.07 2.07 2.13 2.03 1.66 1.27 99 88

b) ¢, section - ""ODF Export (Phi 2 Section)..."":
Print to file ¢, section of ODF. First value in first line is a ¢, value. Next data in first line are values of
¢, angle while first column contains values of ® angle:
ODF projection PHIZ2
PHI2 PHI1 --->
PHI
ODF values

H
|
|

\Y

Example is analogically as for ¢; section.
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) 01, 2, @, ODF value - ""ODF Export (Phi 1 ,Phi 2, Phi, Odf)..."":
Print to file ODF in format: ¢y, ¢,, @, ODF (four values in each line).

For example:
PHI1
0.00
5.00
10.00
15.00
20.00
25.00

PHIZ2

0.

O O O O O

00
.00
.00
.00
.00
.00

O O OO oo

ODF

.592089E+00
.637786E+00
.909632E+00
.553926E+00
.414515E+00
.451965E+00

5.2 Set of single orientation on the base of current ODF

LaboTex can create set of single orientations on the base of current ODF. User can use this set in own
modelling procedure and return “SOR” file after modelling. In this manner user receive new ODF
after own calculation. On the base of this ODF user can make texture analysis, pole figure calculation
volume fraction calculations etc. This option is important for user which modelling deformation (VCS

users). User can choose number of single orientations from 10000 to 9999999.

User can also generate random set of single orientation using this option. SOR file creates by LaboTex

ODF to File with Single Orientations {SDE}_}_

Filenarme: |~32-5':|H [chiariae |
Path  [G:\w30D0WISERYEMITH LABYWORK
— Cryztal Symmet S ample Symmetmy
O (Cubic) { Triclivic
Mumber of Single Orientations to Generate: | 500 _| x 1000
[T Random Oriertations
St I Cancel |
lllllll | Mo af single orien. | 251000

user can input as a new sample and he can make ODF calculation.
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Examples:

ODF creates on the base set of 500,000 single orientations generates with 'Random' option:

Section of pole figure {111} calculated on the base above 'Random' ODF:

Intensity

1.100
1000
0500
0800
0.700

0.600
iegend
1

Alpha=s0
0.500

0300
0.200

0.100

0.000

i Fy 20 120 160 200 240 280 320 30
Azimuthal Angle Degrees!
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Comparison pole figure for real texure free (random) sample (red) with pole figure generates from
'random' ODF creates on the base set of 500,000 single orientations (blue):

Intensity

T T [ T T T [ T T T [ T T T [ T [ T [ T T T [ T T T [ T T T [ T 11
1400 A -

1200 o -

1000

02800

Legend
2
1

Beta=00
0.600

0200

0.000

o0 70 50 30 w0 30 50 70 o0
Radlisl Angls Dagrses

Format of file with single orientations data is very simple:

filename .SOR — Single ORientation File i.e. experimental, single orientation set in LaboTex
format
Description of filename .SOR data format:

Line No of data | Description Type
in line
-2 Arbitrary title Character
Remarks for data in line 4
1 Structure Code (symmetries after Schoenflies): Integer
- Cy (triclinic)

- C, (monoclinic)

- D, (orthorhombic)
- C4 (tetragonal)

- D4 (tetragonal)

- T (cubic)

- O (cubic)

- Cs (trigonal)

- D; (trigonal)

10 - Cs (hexagonal)

11 - Dg (hexagonal)

AW =

OCONOOODAWN =

4 2 Lattice constant, a (absolute or relative) Real

4 3 Lattice constant, b (absolute or relative) Real

4 4 Lattice constant, c (absolute or relative) Real

4 5 Lattice angle, o in degrees Real

4 6 Lattice angle, B in degrees Real

4 7 Lattice angle, y in degrees Real

4 8 Step for output ODF (grid cells). Permissible values (deg): Real

1.0,1.2,1.25,1.5, 20,25, 3.0,3.75,5.0,6.0, 7.5, 10.0*

4 9 Weight for data (1 — present, 0 — absent) Integer

10 Angle Unit: 0 —deg, 1 —rad Integer
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4 11 Angle Convention: 0 — Bunge 1 — Roe Integer
5 to the end 1 b4 Real
5 to the end 2 [0} Real
5 to the end 3 b2 Real
5 to the end [4] Weight (optionally) (if parameter weight in line 4 is 1) Real

Note: Real and integer input data must be separated in line by one or more spaces.
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