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Figure 1. Processing of EBSD data in LaboTex




1. Format of EBSD data

1.1 LaboTex format

LaboTex format for EBSD data is very simple. Files with EBSD data in LaboTex
format consist with 4 lines of heading and with EBSD data. Each EBSD data occupies one
line and it contains 3 Euler angles and optionally statistic weight of orientation. LaboTex
recognizes files with EBSD data by SOR filename extension (filename.SOR — Single
ORientation File). Below is 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
- Gy (triclinic)

- C> (monoclinic)

- D, (orthorhombic)
- C4 (tetragonal)

- D4 (tetragonal)

- T (cubic)

- O (cubic)

- G (trigonal)

- D; (trigonal)

INIRIER

OCoOoONOOOrWN =

10 - Cs (hexagonal)
11 - Dg (hexagonal)
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, 2.0, 2.5, 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
4 11 Angle Convention: 0 — Bunge 1 — Roe Integer
5 to the end 1 04 Real
5 to the end 2 ) Real
5 to the end 3 02 Real
5 to the end [4] Weight (optionally) (if parameter weightin line 4 is 1) Real

Note: Real and integer input data must be separated in line by one or more spaces.
*LaboTex allows new grid cell from version 21.006: 1.8x1.8,2.25x2.5,3.6x3.6,4.5x4.5 (exceptions: trigonal, hexagonal crystal
lattice symmetry

1.2 LaboTex format - Example

Remark line 1
Remark line 2

Structure a b c alfa beta gamma grid weight deg/rad Bunge/Roe
7 1.00 1.00 1.00 90.00 90.00 90.00 5.00 1 0 0
205. 12. 4. 0.2
210. 15. 15. 0.3
215. 20. 2. 0.3
220. 31. 4. 0.2
225. 13. 5. 0.1
200. 13. 5. 0.1




1.3 Non-LaboTex Formats with EBSD data

LaboTex can also input EBSD data in other formats:

e 'CTF' HKL® Single Orientations Files, *.CTF list)
e 'SNG' TSL® Single Orientations Files, *.SNG

e 'TXT' HKL® Single Orientations Files, *. TXT

e '"TSV'Single Orientations Files: *. TSV

2. Input EBSD data to LaboTex

User input EBSD data file(s) from 'New Sample' window. This window can be opened using
icon which is marked on the image below or from menu 'File'.

L. LaboTex - SMITH Us
File E,;I'F Wiew  Calculal

e D)5

When user choose SOR radio button in 'New Sample" window then LaboTex displays only
files with SOR extension. LaboTex also shows in Info area the text from remark lines of SOR
file when user clicks on the filename. Of course, in case of files with single orientation data
(formats : SOR, CTF, SNG, TXT, TSV...) defocusing correction list is greyed.

guE : r— Crystal Symmetry
T EPF (" PPF & SOR " POL " ASC (" COA C uD E)BCtEd'1 O (Cubie)
S_ORIEMT-new.SOR [ .
[ — Project Mame
testT T, sor
test115 2 zor
test]15a z0r
test115b, zor
best11 5, sor
£ _orient. zor
Path | C:hw3000USERNSKMITH LABMERPFY Is_orient.sol
Inka-1 d|
Infa |Dane 27.03 67.69 18.43 o
test 27.03 5769 18.43 Project Name:  |Demo
— Choose Defocussing Correction —Sample Mame—————————————
% Concton (0n/0) [ —
% Comection Data fom File ) Comrection [ata from Fomula Q0000 &y
[COR PO DFB ASC PFG.MNJA DAT) 00000
T fee.cor A-Radom111.nja AREVINMLPOW  COR(G gg% ’
200k cor &-F andom200. nia CIE.COR COR.FC Duz_cnnecte
220, cor A-Fandom211.nja COR[1x1).COR CUP11T 5
1 1.P1.COR &-Randam220 i Con(55). cor CUP11 SHSEE
l | JLA B U ri
Fath | CAwI000\USERSSMITH.LABACORY | L1
002ag =l
Info Sample Mame : Is_nlient-.t‘-\

Cancel | Create of ODF from Single Orientations Data I




Next user should choose project name from the 'Project Name' list (right upper side of the
'New Sample' window). User can also defines new project name. Next LaboTex needs new
sample name - original in this project,. If user has single orientations data divided on the
several files then he should makes multiselection as on the image below by selection several
files using mouse left button with simultaneously holding down 'Ctrl' (control) key.

New Sample
— Chooge E sperime

CEPF C PPF  SOR  TSW ( epf

x|

ntal Data [LabaTex Single Orientations Files)

NG O THT Selected: 3

cubic-mod. S0R

fiber. zor

jbrnod. zor
model-x. sor
Finn-x. sor
novay-mod-x. sor
5_orient. sor

cubic-modl.50R

Path | C:hw30004 SERASMITH.LABVEPFY

S_ORIENT-new.SOR
g, sar
test]15.sor

Itest‘l 15c.zor

g |[ane
test

r— Crystal Symmetry

O oubio)

— Project Mame

Praject Name :

r— Chooze Defocussing Correction
[¥ Corection (On/0f)

{5 Correction Data from File = Conection Data from Formula
[COR POW DFB ASC.PFG MNJA DAT)

111 fzc.cor A-Fadom111.nja A-RAYI-NMLPOW COR[5
200fce. cor A-Fandom200.nja CIB.COR COR.PO
220fce. cor A-Random211.nja COR[1=1).COR CUP117
141-F1.COR A-Fandom220.nja Cor[5=5].cor CUP117
‘ s
Fath |C:\WBDDD\USEH\SMITH.LAB\EDF!\ I

Info

— Sample Mame

2901411132
29014111 aaa
29014111 coa

Sample Mame : Itest

Cancel |

Create of ODF from Single Orientations Data |

LaboTex inputs data in about 30 data formats, but only 7 data formats can be active
simultaneously. For example: EPF,PPF, SOR, TSV, epf (popLA), ANG, TXT data formats
are available on the picture above. User can change active data formats No. 4 to 7 in "LaboTex
Options' > 'Data Formats'. For example: on the Figure below user has changed data formats
epf (popLa) on the CTF (data formats No. 5) hence now available in 'New Sample' window
are formats: EPF,PPF, SOR, TSV, CTF, ANG, TXT.

LaboTex - Dptions

Captions and Diraw | 30 View I Arrangement I lzaline Mo
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ODF Calculation |
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ILabDT ex Expenimental Pole Figure Files
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=
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I
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|Labc-Te:-: Sigle Orientations Files j W
4. Coclockwize © Mone 890dea ¢ 180deg
ITSV Single Orientations Files j IW
5 [~ Coclockwise © Mone  © 90dea ¢ 180 deg

IETF - HEL Single Orientations Files
g [ C-clockwize ©* MNone T S0dea

180 deg.

Elea

|ANI3 - T5L Single Orientations Files
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" 180 deg.

=Tl

|T><T - HEL Single Orientations Files
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(¢ Set'0' value
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=] T

ok |
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Settings: 'C-clockwise', '90 deg.', '180 deg." are non-active in case of single orientations data.
Only 'SOR' single orientations data format contains information about crystal symmetry of
sample. If you input data in other data format than 'SOR' then LaboTex will ask you for
crystal symmetry of your sample (see on the figure below).

Mew Sample

— Chooge E=permental Data [AMG - TSL Single Orientations Files)
" EPF & PPF { SOR  TSW ( CTF f* ANG  TXT

— Project Mame
saaaa
Crystal 5 x| aaaar
Al
— Ciystal Symmetiy——— Comz
C1-Trichinic el

— Crpstal 5 b
Selected : 1 e _I,Imge ™
[Cuhic)

i Demo
C2-Monoclinic
Path | C: 30005 SERNSMITH LABSE 02 Orthorhombic :nta_1
C4-Tetragonal i ubssRl ll
Info D4-Tetragonal )
T-Cubic Project Marme : Iaaaa

|:| -|:I_J t|i|::
C3-Trigonal
[3-Trigonal

— Choose Defocuzzing Carection — Sample Mame

[¥ Caorrection [0n/0F)

(©) Dzt e e g'g":le“ag””a'l - || (237 11090 3
[COR POV DFE ASC R “HEragona 72110
T e, cor & Fadoml11.ria - ;g] ] gt'
200Fc. cor AR andorm200.njz I ?2'1 1 ch':
220fee. cor A-Randomz211.njz ] ?2'1 106
41-P1 COR A-Randormz220.nie Ok | Lancel | i
- | | | 7211000
72-110%
_ 72-1%
Path | CAw3000MISERNSMITH, LABNCORS, | - &l

Infa

Cancel |

Sample Mame : I

Create of ODF from Single Onentations D ata I

Finally, when you have chosen all files with single orientation data for your sample and when
you have inputed project name, sample name and crystal symmetry for your sample then you
should click on the button 'Create of ODF from Single Orientation Data' for continuation of
ODF calculation.

You will see new dialog window which displays information about your data. If you use
other format's for single orientation data than 'SOR' then you also have to complete additional
information essential for proper processing of your data:

¢ Euler angle convention for data: user can choose 'Bunge' or 'Roe’
convention;

e Cell parameters (only in case of samples with crystal symmetry lower
than cubic). Cell parameters has to be inputted in proper sequence. For
details please see to Report: "Pole Figures: Registration and Plot
Conventions";

® Angle unit: user can choose 'degrees' or 'radians’;

e  Weight (weights of measurements): user can choose 'yes' or no'". If 'yes
then file contains three Euler angles and weight for each measurement;

e (rid cells for output ODF. User can choose grid: 1., 1.2 ,2.,1.25,1.5, 2.
,2.5,3.,3.75,5.,6.,7.5,10. degrees.
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For some formats you can also add descriptions (remarks) for your data. When you complete
the information requested on the screen please click the "Run".

ODF Calculations from a Set of Singl x|
—Project—————————————— [~ Sample
EEEE] Eluminium

r— Crystal Symmetry———————— 1~ Cell Parameters [Felative]

[0-Cubic dlla @ » [0 ¢ [0
—Angle Convention far Data

|Eunge ||| g [ y |0
— Grid Cells for Output ODF Angle Unit———— —"eight

|5.D"5.U j —‘ ’7 |Degrees j ’7 |Nc- j
— Descriptions

# workDirectory Auzr/people/panizSud

H# t aterialM ame Alurninuim
r— Single Orientations Files————— Calculations Progress

Murm2d-1 .ang |Merge [files) |
Ma of single arien.
RUM | EMND |

LaboTex starts ODF calculation and you can observe progress of calculation. You can stop
calculation in any moment (‘'BREAK' button). LaboTex displays also current number of
processed orientations.

x
— Project —Sample
aaaa 5_ornient-d

— Crystal Spmmetry—————— 1~ Cell Parameters [Relative)

JO-Cubic Ala @ @ c [0
—&ngle Convention for Data

[Bunge | e g [y | a0
— Gind Cells for Dutput ODF Lingle it Wieight

|5.D"5.EI j—‘ ’V IDegrees j ’V IYes j
— Description:

Dane 27.03 57.63 18.43
test 27.0367.6918.43

r Single Orientations Files——————  ~ Calculation: Progress
|M erge [files) | 1A
Mo of single arien. 3122
[ ] /200
BREAK | ERD |




LaboTex displays a message 'Calculation Finished' when ODF calculation are finished. You
can also observe number of single orientations processed during ODF calculation (mark on

the figure below) and names of files which was used (merged) during calculation. When you
click on the 'End' button LaboTex opens your new ODF.

x
— Project — Sample
EELE] Eluminium
— Cryztal Symmety——————  — Cell Parameters [Relative]
|0 Eutic Al a8 » [0 ¢ [0
—&ngle Convention for Data
[Bunge Tl | |efa g | w [0
— Grid Cellz for Dutput ODF Angle Unit————— —wWeight
|5.U"5.EI j —‘ ’7 IDegrees j ’7 IND j
— Description:
#whork Directary Auzr/people/parizSud
# MaterialM ame Alurnirm
— Single Onientations Files———— Calculations Progress
|Merge [fil=z)
Mo of zingle arign.
HEEEREREELR 000>
Calculation Finighed
‘ BREAR | EMD |

3. ODF symmetrization - ]@l

LaboTex always calculates ODF in triclinic sample symmetry when calculation are
made from single orientations data. If your ODF has higher sample symmetry you should
make ODF symmetrization. Dialog window for symmetrization you can open in menu
'Calculation' > 'ODF symmetrization' or directly from toolbar. Next you can choose kind of
ODF symmetrization:

00F Symmetri x|

— Choose ODF spmmetrization

" Symmetrization ta monoclinic:
" Symmetrization to arthorhombic

" Symmetrization to axial

] | Cancel |




New ODF (ODF after symmetrization) is placed in job nr 2. If you will make next
symmetrization its result ODF will be in job nr 3. Original ODF you always can find in job nr
1. Maximal number of jobs is equal 9.

Calculation  Analysis  Help

|

IHY{ oDF

When you click right mouse button on the projection of ODF then LaboTex displays details
about ODF ('ODF Info' dialog). In 'ODF Info' you can find :
¢ ODF Projection (i.e. denotation of projection which is current displayed by
LaboTex);

e Name of project and name of sample;
e data and time of ODF creation;
¢ ODF range and grid;
e C(rystal system;
e (ell parameters;
e Maximal and minimal ODF value;
e Description of ODF or sample (from remarks line of SOR file);
e Number of orientations used in ODF calculation;
e Name of all files with single orientations data used in ODF calculation

(there are also path to these files);

ODFInfo x|
ODF Prejection Sample Project Data[vMO]  [H:M]
I Fhi 1 Is_orienl_a IDemn Iﬁ I_EIE Iﬁ
—ODF Range Crystallographic Spstem and Cell Faram,

© I 0 ta 360. AR | 0 Crpstal. Systern: O [Cubic]
% [ A% [50 a [Too0 b [Too0 ¢ [1.00

@ |0t 30 AD | 50 e [ 80000 £ [s80000 V| 80000

Dane 27.03 57 63 18.43 -
test 27.0357.6918.43

LabaTex Remarks :

Total number of orientations in OOF Calculations: 4044

Ewperimental Data Filelz] ;

C:hLabaTerdUSERADema version. LABAEPFY:_anent. zor

i o

" ODF Walue

Masimal | 89951 Minimal | 0.000 Cancel |
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4. Pole Figures and Inverse Pole Figures calculations

When you have done final ODF then you can make calculations of pole figures. 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:

jeljd]

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 ( il
— Choose APF hkl for Caleulation———————— — Calculated——
—h —k —1 AFF hkl
i I 0
* 4 * o+
- 12 » - - |2
3 3 3
4 4 4
] 5 b
G B B
7 7 7
a a 8
| 9 9
APF hkl - 111
Calculation Progress  [0.0%)
START APF CALCULATION | EMD |

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

— Chooze APF hkl for Calculation Calculated——

s —— = APF bkl
LS -|EI [Cle 0 > 0 :ll 10 1U
. H - ]2 - |2 \ \2y

K] K] K]

4 4 4

a] ] ]

g B g

7 7 7

] a ]

9 | al

APF hkl - 211

Calculation Progrese  [100.0 %]

ERRERRNRRNERNEEN
| START APF CALCULATION I EMD
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When you finish calculation of pole figures then click 'TEND' 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.

@ 1[0l ») 24 &2 E
s o oo 32 00f211

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

L. LaboTex - Demo version User 1= =l
File Edit Wiew Calculation Analysis Help

&l +[o[=] »] 8] &l EEEe S| V]| [halr @] Ls0fe
L2r) ]z foee xws|one] 57 92] 111 100[211[220

PF Caontainer's Info | Clusel j

~lsolines/Levels

Color Mo Walue Calor Ho Value
[ s I 52
I 0 T s
| [ - EM[o] 7=
[T = T e
I N S
| A EEN | sl EE
T = IGE s
Levels Rafl = | | |
Dec. Digit | 1-= Mane| Al Sart
118 —Fill
2; | [BLack =l
3'4 Background Calor |zaline
f'i JBUTOMATIC =l
05 FF Isolines Mode / Load PF [solines
Tin=0.000 I Color V' Value I State
Ma=1445% Save PF |solines I
200406715
Smoothress ¥ i, .—J— Max,
—Global PF[z] walues————————
M aimal I 14.458 Minimall 0.000
— PF Piopertiez [Click on the PF)
hkl [=PF; Sample
i Project
s_orient_a s_orient_a EERE==a
o 5B - - - - Data M1l [ [ vl =
Ready IO—Cuhic j IDemo j Is_oriem_a j

Analogically you can create inverse pole figure (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).
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Inverse Pole Figures (IN¥) C ﬂ

— Choosze Inverze PF Yector for Calculation———— — Calculated ——
— =T e HE

a
i
3
4
5
&
7
8
3

mmﬂmm-ﬁ-mmﬁ
mmﬂmm-ﬁ-wr\.m!;l

T 111

Calculation Progress  [0.0%]

START IMY CALCULATIOMN EMD |

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

& D 1| 4[| &2 E
crH] e e b1 92| [100fo10[o01

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

L LaboTex - Demo version User & x|

File Edit Wew Calculation Analysic Help
o = O = =T o] e A O N 3 [ PV 23
oo i o] 57 32| rafovofaot

Inverse PF Container's Info Close :I
100
v ~ lsalines/Levels for Inverse PF
Color No_ Walue  Color Mo Value
| | | e
W o e
[ Il EE | sl
5 FE]
T | I i
— Wl i
1 [ I s
43 W7 = T3 52
44 - r
o Dec. Digt] 1= Hone| Al | Sot
e —
337
33 NORMAL -
s _orient a s _onient a 30 Backaround Color lsgine
- - - - 18
22 [BUTOMATIC -
001 Lg INV Isoiines Mode / Load INV lsolines
INV 13
11 I~ Colar I Valie [ State
g'i 5ave INV [salines
Min=0.000 Smostbrecs B Min — |— Max
Mar=5.536
oo 2004/06/15 ~ Gilobal Inversion PF(s) Valies
Maximal| 5536 Minimal | 0.000 ‘
NV Praperties (Click on the lnverse PF)}—
bkl [4PF] Sample
Pigject
s_on'ent_a Text Description
o8B Miata M0 T =l
Ready 0-Cubic j |Demu j |57urien|7a j

13



If you would like display partial inverse pole figures (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|H|§ £ P&

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

L. LaboTex - Demo version User =18 x|

File Edit Wiew Calculation Anakysis Help
& (D[] 2] 25| &7 =6 oo vz (8] |60
21 per e e one] o1 32 [rooforufoot

Inverse PF Container's Info Clos= j

111 rlsolines/Levels for Inverse PF

Color No_Yalus__ Color No_ Value
[ o MIE o
010 I HlIE =
v gl | s
o = I
(s 5= IME =
. e zz MG =
43 7z I 52
:Lll 1‘? Dlglll 13: Mone | all Sultl
37
BLACK. -
1 101 5 ! ! E

s_orient_a s_orient_a

111
100
NV
001 10

s_orient a

PN

3

1 Q0

30 Background Colar |zoline

22 LT OMATIC [

INV |salines Made / Load INV [solines

11 [ Color [ Value I State
o Save INY Isolines |

IWlin=0.000 Smogthness ¥ Min — Max
Ma=3.536 T —

2004406715 "GIoba\ Inersion PF(s) Values

Maximal | 5538 Minimal | 0.000

- INY Properties [Click on the Inverse PF]——

bkl [xPF] Sample
Project
Text Description I

“ EBE Patatem T T ik ]
Ready 0-Cubic j IDemn j Isinrientia j

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

5. Texture qualitative and quantitative analysis

When you have calculated ODF, pole figures and inverse pole figures you can do the
qualitative and quantitative analysis. Execution of these analysis is analogical as for other
samples from X-Ray, neutron or synchrotron measurements. Details you can find in reports
on LaboTex WWW pages (http://www.labotex.com):

1) Introduction to LaboTex 3.0 ;
2) Menu Guide to the LaboTex ;
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3) Determination of Volume Fraction of Texture Components Using LaboTex - Integration
Method ;

4) Determination of Volume Fraction of Texture Components Using LaboTex - Model
Functions Method ;

5) The Nomenclature of Inverse Pole Figures Use in LaboTex ;

6) Pole Figures: Registration and Plot Conventions ;

7) LaboTex: Modelling of ODF, Pole Figures and Inverse Pole Figure ;

8) "Device-independent" pole figures for quantitative texture analysis (Techniques: PIM and
IM).
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