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-l Input File Formats

LABORATOIRE D'ETUDE DES

w=p CTF - CPR/CRC (Channels) - ANG — OSC (TSL)

=P Any ASCII file format (*.TXT): Data Import Interface

Open DataFile D\ TRAVAIL \- DONNEES EBSD \YOUSSER\316L5\316LS_initial ctf

o Create ATOM file (ats
OutputFile: D:\- TRAVAIL \- DONNEES EBSD -\YOUSSER\316LS\316L5_i reate e (atm)

Columns Selection

Nb Points X: Phase m Eulen m Eulerz Euler3 m MAD/CI m BC m BS Separator © Degrees @ Radians

Nb Points ¥:

Step Size X:
Step Size :
Nb Phases:

Nb Lines in Header:
1]

Euler angles refer to Sample Coordinale system (CSO)! Mag
1

Phases

3.66:3.66.3.66 90:90:90 Austenite. fcc 1 225

Phase Y Bands  Emor Eulerl  Euler2

247 6709 30.7493

247515 30.6624

246.5884 308769

247 3007 30.5634

2438 833730.1518

243 0053 29 7261

146.1928 34 5642

342 7401 452398 X

342.712 452966 20.3353

342.8224 463073 20.8773

3427721461346 21.7218

3422116456614 21.0205
0

= X
Phase(s) Info: - 0
0.

- LR YRR -]

337.231944.1037 20.7715
337122543 2828 19.2007
3373327429424 19.1168
335788542 9226 183423
335 8368 42 9097 18.1047
0 0 0

ooocococooCoooooOoODODO0000

ATM file created for the next run
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LABORATOIRE D'ETUDE DES MICR

Advanced

Open

Import

Export

Close

Report

© Full Automatic

Starting: BC, BS, M.A.D.

About

BAND_CONTRAST
IF+-ApTr.BMP

BAND_SLOPE IF1-ApTr.BMP

M.A.D. IF+-ApTr.BMP
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LABORATOIRE D'ETUDE DES

Inverse Pole Figure Maps

Projection Axis: n n n
Phase:

Add Grain Boundaries

Boundaries

Min | Max Disorientation Angle (*) [IE0)
non-indexed

G LR G o Band Contrast  ~

Basics: IPF Maps

Particular Boundaries Plans Trace

Min | Max Disorientation Angle ()[R B show Trace
Disorientation axis (uvw): m m m Axis Tolerance Angle (°): m v hkl: .- m

Coloring: Background coloring: nonindexed Full Family  Length: [JIECINER

80pm

IF1-ApTri2-fwcorrioo_SUBS | Points: 681 x 461 =313941 |Step:0.5x 0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD:o.5 |BC:93 |BS:238 |Euler:121.87,41.94,71.62

BAND_CONTRAST
IF+-ApTr.BMP

BAND_SLOPE IF1-ApTr.BMP

BOUNDARIES IF-ApTr.BMP

IPF_PH1_axis 001

IF+-ApTr.BMP

M.A.D. IF-ApTr.BMP




Ayl 4 Boundaries

ET DE

Fundenberger, Université de Lorrai
Grains Advanced

Inverse Pole Figure Maps Boundaries

Particular Boundaries Plans Trace

projection axs: [} [0 [ED) Min | Max Disorientation Angle () [0 (I3 Min | Max Disorientation Angle () [JEEHIER W Show Trace

Disorientation axis (uvw): m m m Axis Tolerance Angle (°): m > hkl: m m -
Coloring: Background coloring: non-indexed

Add Grain Boundaries Background coloring: [ZERLReRRTCES

Full Family  Length: [JECHNER

80pm

UL — R0

' /-/_“Lg

BAND_CONTRAST
IF+-ApTr.BMP

17°-22° BAND_SLOPE IF+-ApTr.BMP
Phase: [[NE © Stereographic
@ Equal Area

Plotonly one over:
Colorwi:
Pole Figures size: [JEIIER

BOUNDARIES IF+-ApTr.BMP
#Pole figures: [EHEH

Min / Max Disorientation Angle (*)

27°-32° 32°-371° 37°-42°
IPF_PH1_axis 001
IF+-ApTr.BMP

M.A.D. IF-ApTr.BMP

47°-52° 52°-57° 57°-62°

IF+-ApTri2-fwcorrioo_SUBS | Points: §
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Grains Advanced

Grains Detection Internal Disorientation

Grain Tolerance Angle () >= [ Done Min | Max Disorientation Angle o B E Add Grain Boundaries From Gravity Center

From Average [l
Neighbors Detection Neighbor pixels: [INRd BB | Colorine: plotonly from [ICH % of the maximum

From Custom Orientations [l

Background coloring: [ g -l Smoothing level: T0.92 [ 0.00 |}

5.00e0- E;__ISLOﬂ
g5 R 24

BAND_CONTRAST
IF+-ApTr.BMP

1 oy L

: "12f g

é 14“11"'3”87\' 12‘ g
A tatThe P g

BAND_SLOPE IF+-ApTr.BMP

BOUNDARIES IF1-ApTr.BMP

;/”ﬂ 17%\ TSIy
' 210‘*;13 T2z 20" 21*17(05 206

7 BOUNDARIES_PAR

i 3 227 ! 3 / 23 '5;\\_ ; B s : IF-ApTr.BMP
? a1, -+
& 236 3 ; Tl 3t
< E .

GND12 IF-ApTr.BMP
GND13 IF+-ApTr.BMP

# Quadruple: 11 | # Triple: 634

IF+-ApTrs2-fwcorrioo_SUBS | Points: 681x 461=313941 | Step:0.5x0.5 |Mapsize:340.5x230.5 |Phase:1 |MAD:o.g |BC:71 |BS:148 |Euler: 177.27, 50.82, 43.49
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LABORATOIRE D'ETUDE DES M
ETDE M

Basics

Grains Detection

Internal Disorientation

About

Grain Tolerance Angle () >= [ Done

Neighbors Detection [l Neighbor Pixels: m > Coloring:  [GElr N

R ER R Band Contrast | ~ Smoothing level:

Min | Max Disorientation Angle () [IEH] [EE5 Add Grain Boundaries

From Gravity Center

From Average [l
Plot only from [ % of the maximum

From Custom Orientations [l

:

Average Hlipticity: 0.3831429 | Average Hlipse Angle: 88.25233

IF+ ApTri2-fwcorrioo_SUBS | Points: 681 461=313941 | Step:0.5x0.5 | Mapsize: 340.5x 2305 | Phase:1 | MAD: 0.6

5.00eC [ 7%
G
AL}

|BC:80  |BS:226 |Euler:203.17,13.58,14.04

BAND_CONTRAST
IF+-ApTr.BMP

BAND_SLOPE IF1-ApTr.BMP

BOUNDARIES IF-ApTr.BMP

IPF_PH1_axis_001

IF+-ApTr.BMP

M.A.D. IF-ApTr.BMP




Intragranular Quantities :

LABORATOIRE D'ETUDE D

Fundenberger, Université de Lorraine - Metz, 2015, ATOM -
Advanced

is Tools for Orientation
Statistics ools

Grains Detection

Internal Disorientation

Grain Tolerance Angle () >= [ Done

Neighbor pixels: [EIIRd B3

Add Grain Boundaries

Min | Max Disorientation Angle () [IEH] [EE5
Coloring: _ Plot only from n % of the maximum

Background coloring: [(ERIeer =0l  Smoothing level: [N

From Gravity Center
From Average
From Custom Orientations [l

Neighbors Detection

Disor. from the average

- ‘

80um 0.00e0

Average Hiipticity: 0.3831429 | Average Hlipse Angle: 88.25233

IF+-ApTri2-fwcorrioo_SUBS | Points: 681x 461=313941 |Step:0.5x0.5 |Mapsize:340.5x230.5 |Phase:1 |MAD:0.6 |BC:61 |BS:146 |Euler:335.01,23.55,52.02

1.50e1

BAND_CONTRAST
IF-ApTr.BMP

BAND_SLOPE IF-ApTr.BMP

BOUNDARIES IF-ApTr.BMP

| Current Map: 1.28 Université de Lorraine &)
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Grains Detection
Grain Tolerance Angle () >= [ Done

Neighbor pixels: [EIIRd B3

Neighbors Detection

Intragranular Quantities: Disor. from the gravity center

Metz, 2015, ATOM - is Tools for Orientation
ols

Internal Disorientation

From Gravity Center
From Average

Min | Max Disorientation Angle () [IEH] [EE5
Coloring: Plot only from “ % of the maximum

Band Contrast | - [T UNEY U -

Add Grain Boundaries

From Custom Orientations [l

Background coloring:

Fol )

IF+-ApTri2-fwcorrioo_SUBS | Points: 681 x 461=313941 |Step: 0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 | MAD: 0.6

80um 0.00e0

|BC:98 |BS:255 |Euler:7.22,46.7,39.19

[ e 11.50e1

BOUNDARIES IF-ApTr.BMP

GRAV_1 IF-ApTr.BMP

GRAV_D IF-ApTr.BMP

; o =
» S
A e
- ~
b > ]

20

IPF_PH1_axis 001
IF-ApTr.BMP

| Current Map: 4.93 Université de Lorraine
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Intragranular Quantities : Disor. / axis

ATO M - Reference: "B. Beausir, J.-J. Fundenberger, Université de Lorraine - Metz, 2015, ATOM - Analysis Tools for Orientation p://atom-: = @ g
File Basics I Grains Advanced Statistics Tools Textures Help About
Grains Detection

Internal Disorientation
Grain Tolerance Angle () >= [ Done Min | Max Disorientation Angle () [IEH] [EE5 Add Grain Boundaries From Gravity Center

- From Average
Neighbors Detection Neighbor pixels: 2N Coloring: plot only from [J % of the maximum

From Custom Orientations [l

u ™ Background coloring: [(ERIeer =0l  Smoothing level: [N

BOUNDARIES IF-ApTr.BMP

=

¢ =
GRAV_1 IF+-ApTr.BMP

;’:}' :‘?:‘.“"

GRAV_D IF+-ApTr.BMP

IPF_PH1_axis 001
IF-ApTr.BMP

b e

Average Hlipticity: 0.3831429 | Average Hlipse Angle: 88.25233

IFt+-ApTri2-fwcorrioo_SUBS | Points: 681x 461=313941 |Step: 0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD: 0.7

| BC: 81

|BS:194 |Euler: 304.76,43.26,51.85 | Current Map: 1.2

Université de Lorraine @
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ATO M - Reference: "B. Beausir, J.-J. Fundenberger, Université de Lorraine - Metz, 2015, ATOM - Analysis Tools for Orientation tp://atom-
File Basics I Advanced Textures Help

Grains Statistics Tools

Grains Detection

Grain Tolerance Angle () >= [

Internal Disorientation

Min | Max Disorientation Angle () [IEH] [EE5
Coloring: Plot only from “ % of the maximum

Background coloring: [(ERIeer =0l  Smoothing level: [N

Done

Neighbor Pixels: [I0Rd

Add Grain Boundaries
Neighbors Detection

-

L)) <,

Average Hiipticity: 0.3831429 | Average Hlipse Angle: 88.25233

IFt+-ApTri2-fwcorrioo_SUBS | Points: 681x 461=313941 |Step: 0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD: 0.7

| BC: 81

I{ 7:?‘ —{

| BS: 194 | Euler: 304.76, 43.26, 51.85

Intragranular Quantities : Disor. / axis

(oo ]

About

From Gravity Center
From Average
From Custom Orientations [l

BOUNDARIES IF-ApTr.BMP

;’:}' :‘?:‘.“"

GRAV_D IF+-ApTr.BMP

IPF_PH1_axis 001
IF-ApTr.BMP

| Current Map: 1.2

Université de Lorraine @




LABORATOIRE D'ETUDE DES W
ET DE

DES N

Intragranular Quantities : Disor. / axis

ATO M - Reference: "B. Beausir, J.-J. Fundenberger, Université de Lorraine - Metz, 2015, ATOM - Analysis Tools for Orientation p://atom-: = @ g
File Basics I Grains Advanced Statistics Tools Textures Help About
Grains Detection

Internal Disorientation
Grain Tolerance Angle () >= [ Done Min | Max Disorientation Angle () [IEH] [EE5 Add Grain Boundaries From Gravity Center

- From Average
Neighbors Detection Neighbor pixels: 2N Coloring: plot only from [J % of the maximum

From Custom Orientations [l

Background coloring: [(ERIeer =0l  Smoothing level: [N

1.50e1

/_{ A J
=

BOUNDARIES IF-ApTr.BMP

;’:}' :‘?:‘.“"

GRAV_D IF+-ApTr.BMP

IPF_PH1_axis 001
IF-ApTr.BMP

Average Hiipticity: 0.3831429 | Average Hlipse Angle: 88.25233

IFt+-ApTri2-fwcorrioo_SUBS | Points: 681x 461=313941 |Step: 0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD: 0.7

| BC: 81

|BS:194 |Euler: 304.76,43.26,51.85 | Current Map: 1.2

Université de Lorraine @
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- =111 5 Geometrically Necessary Dislocations

ATOM - Reference: "B. Beausir, J.-J. Fundenberger, Université de Lorraine - Metz, 2015, ATOM - Analysis Tools a "
File Basics Grains Advanced Statistics Tools Textures Help About

Geometrically Necessary Dislocation and Disclinations chmit Properties Network —

Min | Max Disorientation Angle () [JCBJ] Bl  Add Grain Boundaries WD sepc Tension Axis: “ KN ER 5
. G.N.| Slip system:

Smooth level: _ Disclinations ll  See More = = Properties

BAND_CONTRAST
IF-ApTr.BMP

BAND_SLOPE IF-ApTr.BMP
BOUNDARIES IF-ApTr.BMP
‘GND12 IF-ApTr.BMP

GND:13 IF+-ApTr.BMP

— o

o+ >
-~ s
e E i !
r‘"" i f_/} .
e \ ‘&. 3 -
il oy : 4 o e . 2 GND23 IF-ApTr.BMP

Average Hliipticity: 0.3831429 | Average Hiipse Angle: 88.25233
IFt+-ApTri2-fwcorrioo_SUBS | Points: 681 x 461=313941 |Step:0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD: 0.4

|BG53

Université de Lorraine &

|BS:138 | Euler: 197.56, 48.36,54.89 | Current Map:-0.08




Geometrically Necessary Dislocations

LABORATOIRE D'ETUDE DE

Grains Advanced About

Geometrically Necessary Dislocation and Disclinations Schmid Factor Properties Network
Min/ isorientati i i — Tension Axis:
Min | Max Disorientation Angle () [l Bl  Add Grain Boundaries Step 2 o J o |

£

1 G.N.D. % Slip system:

Smooth level: _ Disclinations [l See More bonfliayec2 uww: [ S Properties

GND12 IF1-ApTr.BMP

GND13 IF+-ApT.BMP

‘GND21 IF1-ApTr.BMP

GND23 IF-ApTr.BMP

GND33 IF-ApTr.BMP

GNDtotal IF1-ApTr.BMP

Average Hlipticity: 0.3831429 | Average Hlipse Angle: 88.25233

IFs-ApTri2-fwcorrioo_SUBS | Points: 681 x 461 =313941 |Step:0.5x 0.5 |Mapsize:340.5x230.5 |Phase:1 |MAD:o.7 |BC:62 |BS:165 |Euler:304.93,43.95,55.42 | Current Map:0.05869437 Université de Lorraine .




Disclinations

LABORATOIRE D'ETUDE DES MICROSTRUC
ETDE »

DES MATE

ATO M - Reference: "B. Beausir, J.-J. Fundenberger, Université de Lorraine - Metz, 2015, ATOM - Analysis Tools for Orientation Map

File Basics Grains I Advanced Statistics Tools Textures Help About

Geometrically Necessary Dislocation and Disclinations Schmid Factor —m898 —8 — Properties Network —;

Min | Max Disorientation Angle () [IEH Add Grain Boundaries WD sepc Tension Axis: (IR [ [ 5
: GN.D. Slip system: S ‘
> = nir: [ R N

GND in Crystal Ref Sys. [l

Smooth level: u Disclinations See More bonfliayec2 uvw: Properties

BAND_CONTRAST
IF-ApTr.BMP

BAND_SLOPE IF1-ApTr.BMP

. I —#x - & G
o § ! \ ke N A
.5 - ' r"’r‘" ke — !
N T~ Y AT
= fJJ:. “» (‘J_,‘.- } L,\ S o ? fk }Wy /,_,,_‘\ DCL13 IF-ApTLBMP

=,

DCL23 IF-ApTr.BMP

DCL33 IF-ApTr.BMP

GND12 IF-ApTr.BMP

IF1-ApTri2-fwcorrioo_SUBS | Points: 681 x 461 =313941 |Step:0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD:o.4 |BC:66 |BS:216 |Euler:304.47,52.02,49.39 |Current Map:o Université de Lorraine @

Disclination densities from EBSD orientation mapping

ructures 50 (2013) 137-146



~Schmid Factor

Schmid Factor | el

LABORATOIRE D'ETUDE DES ICR TR RES
2 AP £ - e -
Metz, 2015, ATOM - Analysis Tools for Orientation Maps, hitpy/atom-software. uvw:i n n m

File Basics Grains Advanced Statistics Tools Textures Help About
Schmid Factor Properties Network

Geometrically Necessary Dislocation and Disclinations
m I Tension Axs: (IR (BN (I

Min | Max Disorientation Angle () [JCBJ] Bl  Add Grain Boundaries
. G.N.D. Slip system:
e GND in Crystal Ref Sys. [l ni: [ IS S
uvws “ m Properties

smooth level: [N Disclinations [l See More

0.00e0

BAND_CONTRAST
IF+-ApTr.BMP

BAND_SLOPE IF1-ApTr.BMP

BOUNDARIES IF-ApTr.BMP

s
. A ]
P Saehhay
IPF_PH1_axis 001

IF-ApTr.BMP

M.A.D. IF-ApTr.BMP

-4\:’4(?(-,
| S50 s,
KL,
bed ol

SCHMID_IF1-ApTr.BMP

|BCG:70 | BS:229 |Euler: 116.2,51.8, 44.75 | Current Map: 0.244285 Université de Lorraine .

IF1-ApTri2-fwcorrioo_SUBS | Points: 681 x 461 = 313941 |Step:0.5x0.5 | Mapsize:340.5x230.5 |Phase:1 |MAD:o0.4
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Geometrically Necessary Dislocation and Disclinations

Properties of the polycristal

Add Grain Boundaries
G.N.D.

GND in Crystal Ref Sys. [l
Disclinations [l

Min | Max Disorientation Angle () [ [IEH
smooth level: [N

See More

. e

Properties

?

Properties

Slip system:

Network

A

80um

2.35e2

RANN CONTRAST

IFt+-ApTri2-fwcorrioo_SUBS | Points: 681 x 461 =313941 | Step:0.5x 0.5 | Map size: 34

Voigt

Themal Properties | Electrical Properties | Mechanical Properties

To add or modify a material, you can edit the

properties.ini file located in the install directory.

 in Voigt matrix representation (GFPa)

103.28
215.81
919
-0.67
0.13
-0.95

11362
197.41
99.96
-0.76
-0.37
-2.07

104.76
99.96

2.86 01 1

-0.76 -037 -207

20628 -21 0.46 1.06
=21 13267 1 -0.34
046 1 14367 6.22

106 034 622 16921

161
-0.53
-1.09
39.36

031
011

-0.06

-0.16
022
031

4275
167

Component (Map to be plotted): m m

© voigt @ Reuss @ Hill

Add Grain Boundaries on Maps




um 5 i Distributions

DES N

== MAD Distribution

ATO M - Distributions

- On Pixels
- Phase

- Phit
- 0.100000001___

- o 0.200000002___ | 0.01205999
-~ Band Contrast 2.50e0 0.300000011___ | 02966127
- Band Slope
gt 0.400000005.__ | 1.434876
- Disorientation 05 2622597
o R i E iy s . 0.600000023__ | 2559118
- GND1z2 2.00e0
. GND13 0699999988 | 1.675524

- GND21 0.800000011___ | 0.8494104
- GND

GND;: 0.900000035_. | 03580337
. GNDnorme 1 0.1321344
- GNDtotal 1.100000023._ | 0.04477173
1.200000047__ | 0.0148626

- GNDMCrys
1.300000071__. 0

1.50e0

- GND12Crys
- GNDH3Crys
- GND21Crys
- GND22Crys
- GND23Crys
- GND31Crys
- GND32Crys
- GND33Crys
n Grains 5.00e-1
- Bize

.. Ellipticity

- Ellipse Angles

- Number of Neighbors

- Grains Disorientations 0.00e0 I

S 0.00e0 240e1 480e1 720e1 960e1 1200
- Int. Disor. Average

MAD
Mumber of Classes: m

B Min | Max:

® Number @ Area Fraction

1.00e0

Number Fraction
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ETDE ME

DES N

- On Pixels
- Phase
.. Phit
- Band Contrast

- Band Slope

- Disorientation

- Deso From Gravity Centres
- GNDHz

- GNDH3

- GN D21

- GND23

- GND33

- GNDnorme

- GNDtotal

- GNDMCrys

- GND12Crys

- GNDH3Crys

- GND21Crys

- GND22Crys

- GND23Crys

- GND31Crys

- GND32Crys

- GND33Crys

== Grain Siz

Distributions

e Distribution

Grains

o (SIS

. Ellipticity

- Ellipse Angles

- Number of Neighbors
- (rains Disorientations
- Int. Disor. Grav. Center
- Int. Disor. Average

B Number of Classes:

B Min | Max:

Gt.9137

® Number @ Area Fraction

Number Fraction

4 D0e-2

3.00e-2+

2.00e-2+

1.00e-2

0.00e0 +

0.00e0

1.24e1

Size

2. 475654602

% Phase 1
0

0.02657889

4.951309204. .

0.03182905

7426963806 .

0.03543853

9902618408 __

0.04003241

12.37827301__.

0.04364189

14 85392761

0.04397002

1732958221

0.04593883

19.80523681__.

0.03478226

22 28089141

0.02493822

24 75654602

0.02362563

27.23220062. .

0.01706299

2970785522

0.01214098

2.48e1

32.18350982_

0.009844035

34 65916442

0.003937614

37.13481903...

0.003937614

39.61047363...

0.001640673

42.08612823...

0.001640673

3.71el

Size

44 56178283 ___

0.001312538

47.03743743__.

0.0009844034

49351309204 __

0.0003281345

51.98874664

0

4 95e1

6.19e1

Snapshot

54 46440124

0.0003281345

56.94005584

0

5941571044 ___

61.89136505_

6436701965

0
0
0




=N Distributions

LABORATOIRE D'ETUDE DES MICH CTURES
ETDE ME
DES N

== Grain Disorientation Distribution

AT O M - Distributions
Grains
Disorientations

| o0 |
| 534 | oooises |
o3 | o.006modees |
1
Grains Disorientations

B Number of Classes: “
:
® Number @ Area Fraction

N N1RN13IR7

% Phase 1

ac

-GND
- GNDNC

Number Fr
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Misorientation Correlation Function

ATO M - Miscrientation Correlation Function

Nb Couples: 3459
Max Distance (pm): 62.9821

Min Distance (um): 0.2459

Misorientation Boxes Size (")

Distance Boxes Size (pm):

Compute Smooth

P d=25193
5.0356
7.5578
10,0771
12.5964
15.1157
17,635
20,1543
226735
251928
277N
02314
327507
3527
37.7892
40.3085
42,8278
45347
47.8664
50.3857
525043
55,4242
57.9435
604628
625821
65.5014

1.252032E-05

2.977843E-05

7.046688E-05

0.0001004108

7.252888E

4_246495E-05

00001035666

0.0001417344

0.0001230

9.144556E-06

3.629134E-05

0.0001087306

0.0001972355

0.0002396"

5.917066E-06

3.19163E-05

0.0001143249

0.0002531787

1.479267E-05

5.016955E-05

0.0001587925

0.0003396755

4 78T445E-05

9.072836E-05

0.0002233424

0.0004472585

9.485237E-05

0.0001275217

0.0002640805

0.0004730784

8.669399E-05

0.0001387462

0.0002646543
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