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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

28] S| @] [ €] i

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

1 Analysis Modeling  Help

o AN |2 W= A B 2 S e 1w

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

Model ODF
Crygtal Sprmmetry—————— ~ Sample Symmetyy—————— — Grid Cells for Output ODF ——————— Step 0.50
’V 0 (Cubic) ’V ID'thD'ho""'biC ]' ’V |5-Ux5'U ]' Diaaram Range +- IH
Centre of Orientation Centre of Orientation Centre of Orientation
100.0% 100.0% 100.0% o
I I I
‘ “ ‘
050 Fwem@ - o0 450 050  [PWWm® - fion 450 050 FwHM® - figg 450
Na Texture Campanent On Distiibution  FWHM - FWHM £ }’gg?&
[ (T 1ok 0 01> gess =] ¥ [Gauss =[ie0 [160 [0 [ 10 =] %[ SemeleNane
z[[{0 0131 00> cube JRd i CETEIR | T T R = i AL =
“a|[c7 0 0v e | Gass Fffiber Jioo 00 [0 H % _proect Hame
Z|< 15 4> fiber 2| T |Gauss =ffiber  Jioo oo 10 H % [222a ]
gl<1 B 15 fiber | F|5auss =ffber  Jioo oo 10y
6|5 7 s ~| M [Gaws =ffiber [iom o0 [ 10 = z [l Parameters [Relative)
Z {fiber . 15.00. 40.00} = M [Gawss e oo oo o Hxa [70 b [0 ¢ [0
8 |[ffiber . 15.79, 45.00} J ol EETEEE | R EEC I =
_a|f T 5 e =] r [Gauss ffieer  [100 [0 0 x|« [ 8 [: ¥y [s0
10]]¢ 1 5 1> fiber | F|auss =ffber  Jion oo [0 A x
FMa:.;_ Backaground I a0 %
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 Mame

|aaaa j

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 “Wiew Caloulation  Analysis  Modeling  Help

& D[] » =] 2= S [: slielfe MBI
fﬁlﬂiﬁlﬁlﬁl@ |2l ) e | 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 Summetny—————— £
{ 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 :
& EdE  WE

D
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Next user can choose crystal symmetry for your model ODF from the list:
x|

— Crpstal Symmetry

C1-Triclinic
CZ-Monoclinic

D 2-Ortharhombic
C4-Tetragonal
D4-Tetraganal
T-Cubic

C3-Trigonal
[3-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 Parameterz [Relative]

a |10 b | 10 ¢ |10

e |90 B @0 ¥ |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 Parameters [Relative]

a1 10 b Joo e fod

e |90 B [ 900 ¥ | a0

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

0 Errot: Improper Cell Parameter! !
(04 |




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

| Triclinic |

" Sample Symmetmy

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

Triclinic sample symmetry Monclinic sample symmetry

A X XK
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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 in many different grids:

1.0°x 1.0°
1.2°x1.2°
1.25% x 1.25°
1.5°x 1.5°
1.8°x1.8°
2.0°x 2.0°
2.25° x 2.25°
2.5°%x 2.5°
3.0°x 3.0°
3.6°x3.6°
3.75° x 3.75°
45°x 4.5°
5.0°x 5.0°
6.0° x 6.0°
7.5°x7.5°
10.0° x 10.0°

User select suitable grid from combo box :

|

(Grid Cells for Output ODF

|5.05.0 =]

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 sample symmetry).

w ¥

D

N S

w7 P
D

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
symmetry 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 Texture Companent On
1|{11D}<DU1>QDSS jIF
|2 [£0 0131 00> cube R
3 [|< 1 005 fiber i
g ||« 15 4> fiber =HiC
5 [|< 1 6 1> fiber =HiC
G ]« 5 7 1> fiber =HiC
7 || fiber . 15.00, 40.00} =i
_ 8 |[{fiber . 15.79, 45.00} =HiC
9 f< 1 15> fiber i
0]« 1 51> fiber =

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 o1
FWHM for @;
FWHM for oo;
Volume fraction.

Distribution  FwHM - FWHME, “/olume

Fraction
[Gauss +|[2450 [z500 [2500 [25 = %

|Gauss ~|f2500 2500 [2500 | 25 = =

[Gauss ~|ffber |00 Jroo [0 H %
[Gauss ~|ffber |00 Jroo [0 H =z
[Gauss ~|ffber |00 oo [0 H %
[Gauss >|fiber  J100  Jroo [0 H =z
[Gauss —]ffiber  Jioo  ftoo 10 H %
[Gauss ~|ffber |10 oo [0 H =
[Gauss ~|ffber |00 o0 [0 H =
[Gauss ~|ffber |00 Jroo0 f 0 H=z

Backaround I A0

i



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:

Cettre of Orientation Centre of Orientation Centre of Orientation

100.0% . 100.0% . 100.03% . ‘I" o
1 1 1
J J J

050 FwHM® - (2500 450 0.50 FWHMD - 2500 45.0 0.50 FWHME: = (2500 450

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

Mo Texture Component On

$1 10k 0015>goss jl?
2 JO071k1 005cube = v

< 100 fiber =
T4 |[F 15 45 e =C
5 [T B 1 e 2 |
B <5 715 fiber =
7 |[Fiber . 1500, 4000 I
E f{ fiber . 16.79, 45.00} [ m
S fc 11 55 fiber =
0] 15 1 fiber [ 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

IEEE:X
28 | ®

|1EIE:Z

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

V, =1oo%—zn: V,
i=1

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



Mo Texture Component On Distibution FWHM®; FWHM® FwHME Yolume

1[[{1 10k 0 015 qoss | ¥ |Gauss -||2450 |2500 2500 % %
|_2|{ 001k 1 00%cube | ¥ |Gauss >||2600 [2500 (2500 | 25 %
3 |f< 1 00> fiber | r |Gauss ~|fiber  Joo oo 10 H %
4 |f¢ 1 5 4> fiber | T |Gauss ~|fiber  Jioo  Jioo 10 H =
5 |f< 1 B 1> fiber | T |Gauss ~|iber  Joo oo [ 10 X x
B |f< 5 7 1> fiber | I |Gauss >|fiber  Jioo oo 10
7 || fiber . 15.00, 40.00} | |Gauss ~|ffber  Joo oo [ 10 %
_8 ||{triber , 1579, 45.00} T |Gauss ~|ffber  J1oo Jon 10 H =
901 15> fiber ~lr |Gauss ~ffiber  Joo oo 10 H =
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 @i+pz=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:

RARAKS
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:

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

el

button 'START APF CALCULATION'.

Additional Pole Figur x|
— Choose APF hkl for Calculation — Calculated—
—h —k —1 APF hEl
i I 0
e 4 e 4+ =+
- |2 [ I . |2
3 3 3
4 4 4
] A a3
G B B
7 7 7
a a g
| 9 9
AFF hkl - 111
Calculation Progress  [0.0%)
START APF CALCULATION EMD |

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

Additional Pole Figur

—h

— Chooze APF bkl for Calculation

(-

+

—k
LC
(-

=

L R Rm o RO TR )

=
* 4

=

4w RN [y S

APF bkl :

211

Calculation Progress  (100.0 %]

START APF CALCULATION

EMD
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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= ] 3l ke 22| E
oo o] 5 a2 1] vouf 21

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 Figure x|

— Chonze Inverse PF “ector far Calculation

— = <
- a
2 2
3 3
4 4
5 5
E E
7 7
2 2
3 3

— Calculated ——
e

mmﬂmm-ﬁ-wr\.m!;l

WY 111

Calculation Progress  [0L0%]

START IMY CALCULATION EMD |

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

&l D | 4|= S| E
cer] e ReF 12| [100[o10[001

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

12



L. LaboTex - Demo vetsion User =) x|

File Edit Wiew Calculation Analysis Help
&l r|D|=] #| 2 2]m 2| EEmoy S| ][] n] AR [@]F o30fe
e w5 22| igoforoloot

100
INW
100

Invetze PF ContainersInfo | Clase j

~|solines/Lewels for Inverse PF
olor Mo Value Color Mo Value

W o lIE[
W= o s =
W= T
W= =
W= [

LWEI;Z WE = [ FE[ =
|

7

26 | JA[ 52
3‘1‘ Dec. Digt [ 1= Mone| &1 | Sort

37
33 WORMAL -
s orient_a s _onent_a 30 Background Color Isoling

22 AUTOMATIC -

001 12 INV lsolins: Mods / Load INV Isalines
NV 15
11 I~ Color ¥ value I~ State
E: Save INV Isalines
Min=0.000 Smoothness I Min — |— Max
Mla=5 536
100 004406715 Global Inversion PFls) Values
’VMamma\ 5536 Minimal| 0.000
- INV Propetties. [Click on the Inverse PF)—
bkl (+PF lJL

Project
s_orient_a Text Description
o E® Pt tem T T e =l

|Ready IO*Cuhi[: j IDEm[I j Isinrienliﬁ j

Aot [ o e P AFD @ P G = || Azl | Eiebscpr.. | Byoocum. |[Mrabor.. #cspur.| €lusbos.. | [FoMB[ 2@ 190

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|HIF £\P|E

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

e

File Edit Visw Calculation  Analysis  Help
& o[ o 9 k(e &2 o] Sl v ne|a]r @[50
o | 2 ranfovon

Inverse PF Container's Info Close j

Isolines/Levels for Inverse PF

s_orient_a s_orient_a
olor Mo Valug Calor No WYalue

11
1 [ 8| 30
010 Z
3
T
5
[
i

1
Ci Wi
100
NV
27 Fil
31 [BLACK. -
1 101 001 101 30 Background Color Izoline

@
=

| N

Levels
26 - 4] 52
a4 —
al Dec. Digit| 1] Mone| Al Sort
[sv]

s orient a 22 [2UTOMATIC -
— — i § INV lsolines Mode / Load INV Isolines
11 I~ Colar ¥ Wae T State
gz Save INV Isolines
in=0.000 Smoothness M hin — |— May
Ma5.536
2004/06/15

Global Inversion FF{s) Values
’VMaxima\ 5536 Minimal | 0.000
INV Froperties (Click on the Inverse PF)——

hkl [xPF] Sample
Project
001 Text Deseription

4« 5@ et [T =l
|Ready IO—Cuhil: j IDemu j Isinrienlia j
i#f start H HewaPidModm? S e H Ao | fJebs... | (3 Doc.. | [L[ES | &Lab.. | F]cap.. | G 2o 1904

Note: If icon for basic region is pressed then analysis icons are grayed.

13



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 Crystallites/Planes Rotations.

ODF Transformation (Rotation) x|

— Project — Sample
| Demo | 280-bernd
— Crystal Symmetmy —Sample Syrmetny
0 [Cubic) | Orthorhorbic
% Sample Frame Rotation " Crystalites/Planes Fotations

Build Botations Model

—Euler Angles

1 D ¥ Chooze Ratation Model
[-360 - 360) [-180-180] [-360 - 360)

[T [0 J[o = B

Optiohz
i Diraft % Medium Quality " High Quality
[~ Reversed Spin W Triclinic =.s. [Output ODF)

START Cancel |

Tranzformation Progress

Lo
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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



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

Max=7.943
Min=0.004
2005/10/20

5 360 B
8,7 0-90
A= 500

%0

@

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

e ¥

".,-“'."’ .‘.’0." ‘
59 90 p° °
E-2 I e

‘ Max=7.325
\ Min=0.000

16



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 FERRITE-t-I

RD RD RD 1.0

Min=0.370
Max=2.516
2005/10/20

modell modell modell
RD RD RD

modell modell modell

17



Example 2:

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

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”:

zl
— Praject ~ Sample
| amodel2 | FERRITE-H
— Cryztal Summety —Sample Symmetmy
0 [Cubic) | Triclinic
' Sample Frame Fotation {+ Crystallites/Planes Rotations
Build Rotations Model
— Euler &nglez
# D ¥ Choose Rotation Model
[-360 - 360) (180 -180) [-360 - 360
=] =1 | ROT1 i
= | = | = [
Options
" Draft = WMedium Huality ™ High Quality
[~ Reversed Spin ¥ Tricliniz == [Dutput ODF]

START | Cancel |

Transformation Progress
[ | T

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 "hklI" — 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 x|
Builded Models Models ﬂ Step ID_ED Diagram Rangs +/~ [450  CP
ODF(ma] Static ODFimax) Statie ODFimax] Static
1000 100.0% 100.0%

) ) )

050 o - floo 450 080 & - [z300 0 450 0.50 af - [2250 450
[ Fcttons Paremetes Range of Euler Angles Ratation Vectar Ratation % of Uptued

Mo Texture Component On N s h K | Angle - F'Ialrjnas
E|{1 T1k1-215 x| oo | 2200 | 2250 RS R A | EE | ==
2[[to 011 005 cube ~| F |10 J10.0 J10.0 [1 Ao =fo=[s = w =%
BT T 0K T 25 brass x| & oo oo oo jz xl[7 =] =][z0 =] 10 H=
e[ T 00 0 s =] |10 J10.0 J10.0 IR IR B R | EER | = -
I EEBEEEE x| T oo oo Jioo DR | S ) I | ECEE | =
D | oo Jioo Jioo D B I | EEE | =
T[T 1 T fiber | T [fiber Ji0o Jio.o [T = = =lja = mo ==
| EIEEEICEE =| F Jioo J10.0 Jio.o [T =] =] =10 =] o H*
=l R | F Jioo Jioo Jioo T =1 = =zlf==m  =]f oo =
o[tz tkean 74y ~| ™ oo [ioo [ioo O [ 2 || 2 | ECEE | =

Wwiarning: Only Crystalites/Planes Inside Fegion Around Chozen Texture Component and its Spmmetrical Equivalent Positions are Fotated.

Save Transformation 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:
e draft (poor quality ODF — high speed of calculation)
e 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.

20




0ODF Transformation (Rotation) il

~ Project — Sample
| amodsl2 | FERRITE +
 Crystal Syrametry————————————— [~ Sample Symmetry
O [Cubic) | Triclinic
' Sample Frame Fatation ¥ Crystalites/Planes Flotations

Build Fotations Model |

Euler dngles —\
1 T ¥ Chooge Rotation Model \
[-360 - 360) [-180-180) [-360 - 360)
| | | -
= = = [FoT J/
>
e
Options
£ Diaft 0 Medium Quality £ High Quality
[~ Reversed Spin V| Triclinic =.s. [Dutput DDE]

sTART | Cancel |

Transformation Progress
{ | oo

i

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

ODF Transformation {(Rotation) X|

— Project - Sample
| amodel2 | FERRITE |
— Crystal Symmetry———————————————— 1~ Sample Symmetry
O [Cubig) | Tricliric
™ Sample Frame Rotation % Crystallites/Planes Fotations
Build R otations kModel
Euler Angles
# Ny L1 Chooze Raotation Model
[-360 - 360) [-180-180) [-350- 360)
= | = ROTA -
= = || = | =
Options
™ Diaft " edium Cuality  High Guality
[~ Beversed Spin ¥ | Triclinic 5.5 [Dutput ODF]

START \ Cancel |
o

Transformation Progress
( | | oo x
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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
A
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> (<hkl>):
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)

x|
Builded Models | Models =l Step [050  Diagram Range +/- [450  CP
ODF{mas Static ODFma] Stalic ODF{ma] talic
100.0% 100.0% 100.0%
| 1 1
p p) a
080 oF - [2B00 450 050 Ja®- (w00 45.0 0.50 of = [B00 450
| Fetetions Peranters Hange of Euler Andles Fiotation ectaor Fatation % of Lptumed
Mo Texture Companent On " - s h k | Angle - Planes
|1 [{o 0131 00> cube ~|F [ [25.00 [25.00 [0 [0 =" =@ =] 1o =%
2 ||t 18000 10.00, 0.00} = £ ioa oo Jioo R | I 2 | R | =
3 |{ 90.00, 1000, 000 Cube-TD  ~| [~ J10.0 Jio0 Jioo 2 | = | e | i | =
"4 |[F 27000, 7o, ook | T f1oa oo Jioa IR | D O | A | ==k
5]« 1 00 fier | T Joier Jiog Jio.ao IR | DR N O | EERE | =
"¢ |[ffiber . 000, 20007 test | T Jiiber oo Jioo R DR N R | EER | =
"7 |7 0007500, 000 cubeRDT ] I [i00 oo Jioa IR N D | I | == k-
| OEEEEE > I oo [roo [10.0 I N s | M | L=
E|<1 B 1> fiber = T Jiber oo Jioo T =[[1 =] =]z0  =]f 100 =*
0] 2000 0.00. 0.00} CubeND =] [ [10.0 Jiog Jio.o R | R | | R | =

Wwarhing: Only Crystalites/Flanes Ingide Fegion Around Chogen Texture Component and its Symmetrical Equivalent Pogitions are Rotated,

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

45
ND |

RDorLD RD or LD

SAMPLE

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

$2

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

Ing 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:

o intersection of ODF A and ODF B,

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").

ODFs - Logical Operations

—ODF & [ODF from Left Window)

—ODF E [ODF from Right "Window)

x|

— Praject — Project
Dremo Dema
—Sample —Sample
280-bemnd 250i-biz
— Crpstal Symmetry — Crystal Spmmetms
O [Cubig O |Cubig
—Sample Spmmetry——————————————— —Sample Symmety——————————————
Orthorhornbic Orthorhornbic
—Make Hew ODF C on Baze of ODFs & and/aor B
A B C
" ODFs Intersection [& and B) w -
" ODFs Diff [&-B] P ¥ .
¢ Difference [4- w - [ —
B A C
™ ODFs Difference [B - &) 5
w - -
A B C
¢ ODFs Urnion [& or B) Y
- w w
- A B C
-
O0Fs Sum [&+B] ' .
- A B C
ODFs Diff A orB -4 and B -
s Difference [& or B - (& and B]) '
- A C
Irweerted ODF & o
reerte
™ High Quality
Start | Cancel I

Calculation Progress

i
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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.

( opoF )

l

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 Section) ...
CDF Export (Phi 2 Section) ...
ODF Expart (Phi 1, Phi 2, Phi, 0df) ...

a) ¢z section - "ODF Export (Phi 1 Section)..."" :
print to file ¢1 section of ODF. First value in first line is a ¢1 value. Next data in first line are values of
¢2 angle while first column contains values of @ angle:

ODF projection PHI1
PHI1 PHI2 —--->
PHI
| ODF wvalues
|
Y

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 1.32 750 L. .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
¢1 angle while first column contains values of ® angle:
ODF projection PHIZ2
PHI2 PHI1 --->
PHI
ODF wvalues

H
|
|

\

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

For example:
PHI1
0.00
5.00
10.00
15.00
20.00
25.00

PHIZ2 PHI ODF
0.00 0.00 0.592089E+00
0.00 0.00 0.637786E+00
0.00 0.00 0.909632E+00
0.00 0.00 0.553926E+00
0.00 0.00 0.414515E+00
0.00 0.00 0.451965E+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.

ODF to File with Single Orientations (SOR)
Flename  |a250R Change |

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

Path  B:\w3D00MISER\SMITH.LABVWORK

— Crpztal Sprmetny————— — Sample Symmetmy
0 (Cubic) { Triclinic
MHurnber of Sinale Orientations ta Generate 500 _| w 1000
[ Random Orientations
Start I Cancel |
TTTTTT] | Noof single arien. | 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
LI AL L L O O B AR B I |

1.100
1.000
0500
0200
0700

0.600
Legend
1

Alpha=50
0.500

0.400
0300
0200

0.100

0.000

i 0 0 120 160 200 240 20 30 60
Agimuthal 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 1T [ 1t 1T [ 1 1 [ T [ T [ T T T [ T T 1T ] 1 T T ] 1 1771
1400 A =

1200 A =

1.000

0800
Legend
2

Beta=50
0.600

0.400

0200

0.000

00
Radial Angle /Degrees/

o0 0 50 a0 10 10 30 50 0 90

Format of file with single orientations data is very simple:

filename.SOR - Single ORIientation 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
- C4 (triclinic)

- C, (monoclinic)

- D, (orthorhombic)
- C4 (tetragonal)

- D4 (tetragonal)

- T (cubic)

- O (cubic)

- C3 (trigonal)

- D3 (trigonal)

10 - C¢ (hexagonal)
11 - Dg (hexagonal)

AW~

©CoOo~NoOUuhwWNE

4 2 Lattice constant, a (absolute or relative) Real
4 3 Lattice constant, b (absolute or relative) Real
4 4 Lattice constant, ¢ (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
1.0,1.2,1.25,15, 2.0, 25, 3.0, 3.75, 5.0, 6.0, 7.5, 10.0*
4 9 Weight for data (1 — present, 0 — absent) Integer
4 10 Angle Unit: 0 — deg, 1 —rad Integer

30



4 11 Angle Convention: 0 — Bunge 1 — Roe Integer
5 to the end 1 o1 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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