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Topics

®What is DREAM3D?

®\VWhat DREAM3D is NOT

®Examples
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What is it!

Environment that integrates algorithms in
such a way as to allow those algorlthms to
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The Motivation for DREAM.3D

Understanding, accounting for and/or utilizing anisotropy and
inhomogeneity in materials is critical in the engineering design
process

VIM VAR

Hierarchy of Microstructural Features
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< Atomic scale Continuum >
Size of Heterogeniety

Adapted from Larsen & Woodward, 201 |

Adapted from Semiatin & VWWoodward, 201 |

Each processing step affects u/s, Each u/s feature contributes to
properties & performance properties & performance
Must control processing & predict Must understand microstructure
microstructure across scale of effects & predict response for

component gambit of microstructures
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The Evolution to DREAM.3D

Significant, isolated work completed by multiple researchers
on different programming platforms and with different data
formats

O

Twin Insertlon

Initial _ Various MBuilder Surface Meshing Code ExtremeVaIues DREAM3D
“MBuilder”  “SIRI-3D” Advances General 2D-3D Code Developed Developed  Addressed
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2003 2005 2007 2009 Y 2011 2012
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What DREAM3D is
NOJ K

e DirectVisualization

 Use another more capable package
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Data Representati
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The Backbone of DREAM.3D

Hierarchy of microstructure features/gradients accounted for
in extensible digital data structure

pdis

10E6 => I0E9

T
T
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Getting Data Into DREAM3D

* Input Data
e TSL, HKL, HEDM for Orientation Data

* Raw Binary Files

¢ You describe it, DREAM3D can read it
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Getting Data Out of DREAM3D

* Voxel Based Export

Formats e Triangle Based Exports
* VTK Rectilinear Grids and e STL
Polydata (.vtk)
o Xdmf file wrappers (.xdmf) * VIK PolyData
* Avizo Rectilinear Grids (.am) e XDMF
e CSV File for Statistical data e Nodes/Triangles/Edges Ascii
e Ph and Dx* files (CMU Legacy) Files
* FFT Simulation Codes (Los e Abaqus File (Experimental)
Alamos)

e Tif, Bmp, Png for Misc Images
(IPF Color Maps)

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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HDF5

® Open Source & Free
® Built for LARGE quantities of data
® |00s GB to TB sizes

® Fully self describing
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http://www.hdfgroup.org
http://www.hdfgroup.org

XDMF

Small XML wrapper file
Describes the grids used in DREAM3D

ParaView has native support

User can selectively load data
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Caution !!

® DREAM3D is just a Tool

® Understand your data

® Degrees or Radians?

® Phases! Crystal Symmetry!?
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So, what does it look
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Filter Library 'Search

& Generic & Add Bad Data

& 10 & Add Orientation Noise

& Imagelmport &5 Align Sections (Feature Centroid)

& Processing & Align Sections (Feature)

& Reconstruction & Align Sections (List)

& Sampling & Align Sections (Misorientation)

¥ Statistics & Align Sections (Mutual Information)

& SurfaceMeshing & Avizo Rectilinear Coordinate Writer

& SyntheticBuilding & Avizo Uniform Coordinate Writer

> Prebuilt Pipelines & Change Origin of Volume

Misc & Change Resolution

Statistics & Change Scaling of Volume

Workshop & Clear Data

Favorite Pipelines & Convert Euler Angles
& Convert Hexagonal Grid Data to Squ
J» Convert Nodes & Triangles To STLF
& Convert Nodes & Triangles To Vtk
& Create Cell Array From Field Array
& Crop Volume

& Delete Arrays
& Frade/Nilare Rad Nara

<
177777777'“

<

v
FYVvYY

Filter Name Error Description Error Code

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Filter Groups, Prebuilt & Favorites

f‘ Filter Library Search
& Generic & Add Bad Data
& 10 & Add Orientation Noise
& Imagelmport % Align Sections (Feature Centroid)
& Processing ¥ Align Sections (Feature)

% Reconstruction ¥» Align Sections (List)

% Sampling % Align Sections (Misorientation)

& Statistics % Align Sections (Mutual Information)
& SurfaceMeshing & Avizo Rectilinear Coordinate Writer
& SyntheticBuilding & Avizo Uniform Coordinate Writer 5

% Prebuilt Pipelines & Change Origin of Volume

Misc ¥ Change Resolution

Statistics & Change Scaling of Volume

Workshop & Clear Data

Favorite Pipelines & Convert Euler Angles
¥ Convert Hexagonal Grid Data to Squ
#w Convert Nodes & Triangles To STLF
& Convert Nodes & Triangles To Vtk
& Create Cell Array From Field Array
% Crop Volume
& Delete Arrays
& Frade /Nilare Rad Nara
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Errors & Warnings

&
& A
L A
& A
L A
& A
& A
& M
& A
&
&
&
&
&
&
&
&
&
&
&
v

T RBELBEEEER

-
-
-

Filter Name Error Description

Error Code

Go
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ipeline Area

&
& A
& A
& O
» Misc ‘ . e Re
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v %

Yy VY Y Y ¥Y ¥Y Y Y Y

v B

Filter Library

& Ceneric

& 10

& Imagelmport
& Processing

& Reconstruction
& Sampling

£ Statistics

& SurfaceMeshing
& SyntheticBuilding

Prebuilt Pipelines

» Misc
» Statistics
v Workshop

» Reconstruction

v Statistics
@ (01) SmalliIN100 Mor...

> W%

1 Find

Search

& Read DREAM3D Data File

& Find Field Centroids

%5 Find Field Sizes

¥y Find Field Shapes

%, Find Field Neighbors

¥ Find Field Neighborhoods
4 Find Euclidean Distance Map
&% Write DREAM3D Data File

(02) SmallIN100 Exp...
(03) SmallIN100 Tra...
(04) SmallIN100 Fiel...
(05) SmallIN100 Crys...

® (06) 12 Percent Tens...

» SurfaceMeshing

» Synthetic
Favorite Pipelines

Filter Name

Field Shapes

2 Find Field Neighborhoods

o

. Pipeline Complete

Error Description Error Code

An array with name "Centroids” in the

FieldData grouping does not exist

and is required for this filter to -305001
execute.

An array with name
'‘EquivalentDiameters” in the
FieldData grouping does not exist
and is required for this filter to

------- L

-302001

Basics

p
. Read DREAM3D Data File

DREAM3D File: Data/Output/SmallIN100Cleaned.dream3d Select...

XDim: 189 XRes: 0.25 XOrigin: 0

Voxel Volume Info: YDim: 201 YRes: 0.25 Y Origin: 0
ZDim: 117 ZRes: 0.25 Y Origin: 0

! Read Voxel Data Read Surface Mesh Read Solid Mesl
 Voxel O | Surface Mesh Data  Solid Mesh Data
Cell Data Field Data Ensemble Data
v/ Confidence Index vl Active v CrystalStructures
v EulerAngles AspectRatios LatticeConstants
GBEuclideanDistances v AvgQuats v/ MaterialName
v\ Goodvoxels AxisEulerAngles
s
R
\
-
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v % Filter Library Search
» & Generic & Read DREAM3D Data File
» & 10 & Find Field Centroids
» & Imagelmport # Find Field Sizes
» & Processing & Find Field Shapes
» & Reconstruction ¥, Find Field Neighbors
» & Sampling 4 Find Field Neighborhoods
» 4 Statistics 4 Find Euclidean Distance Map
» & SurfaceMeshing & Write DREAM3D Data File
» & SyntheticBuilding

v [® Prebuilt Pipelines
» Misc
» Statistics
v Workshop
» Reconstruction
v Statistics
@ (01) SmallIN100 Mor...
® (02) SmallIN100 Exp...
® (03) SmallIN100 Tra...
® (04) SmallIN100 Fiel...
® (05) SmalliIN100 Crys...
® (06) 12 Percent Tens...
» SurfaceMeshing
» Synthetic
» Wy Favorite Pipelines

Filter Name Error Description Error Cods

An array with name "Centroids” in the
FieldData grouping does not exist

1 Find Field Shapes and is required for this filter to -305001
execute.
An array with name
'‘EquivalentDiameters" in the

2 Find Field Neighborhoods FieldData grouping does not exist -302001
and is required for this filter to

‘) '

./ -

. Pipeline Complete

Bcs

-
. Read DREAM3D Data File

DREAM3D File: Data/Output/SmallIN100Cleaned.dream3d Select...

XDim: 189 XRes: 0.25 X Origin: 0
Voxel Volume Info: Y Dim: 201 YRes: 0.25 Y Origin: 0
ZDim: 117 ZRes: 0.25 Y Origin: 0

Read Surface Mesh Read Solid Mes!
Surface Mesh Data Solid Mesh Data

Ensemble Data

! Read Voxel Data

Cell Data Field Data

v/ Confidence Index v/ Active

v EulerAngles AspectRatios
GBEuclideanDistances v AvgQuats

v/ Goodvoxels

’

v CrystalStructures

LatticeConstants
v MaterialName
AxisEulerAngles

Right Click to show Help
for filter
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v % Filter Library
& Ceneric
& 10
& Imagelmport
& Processing
& Reconstruction
& Sampling
¥, Statistics
& SurfaceMeshing
& SyntheticBuilding
v ™ Prebuilt Pipelines
» Misc
» Statistics
v Workshop
» Reconstruction
v Statistics

Y Y Y ¥Y ¥ Y Y ¥“Y Yy

Search

&
&
4
o
)
%
by
&

@ (01) SmallIN100 Mor...
(02) SmallIN100 Exp...

(04) SmallIN100 Fiel...

9
® (03) SmallIN100 Tra...
9
")

(05) SmallIN100 Crys...
® (06) 12 Percent Tens...

» SurfaceMeshing
» Synthetic
» Wy Favorite Pipelines

Filter Name

1 Find Field Shapes

2 Find Field Neighborhoods

. Pipeline Complete

Read DREAM3D Data File
Find Field Centroids

Find Field Sizes

Find Field Shapes

Find Field Neighbors

Find Field Neighborhoods
Find Euclidean Distance Map

Write DREAM3D Data File

Error Description

An array with name "Centroids” in the
FieldData grouping does not exist
and is required for this filter to

execute.

An array with name
'‘EquivalentDiameters" in the

FieldData grouping does not exis

and is required

Error Cods

-305001

I

Bcs

P
. Read DREAM3D Data File

DREAM3D File: Data/Output/SmallIN100Cleaned.dream3d Select...

XDim: 189 XRes: 0.25 X Origin: 0
Voxel Volume Info: Y Dim: 201 YRes: 0.25 Y Origin: 0
ZDim: 117 ZRes: 0.25 Y Origin: 0

v/ Read Voxel Data Read Surface Mesh Read Solid Mesh
Vi Da Surface Mesh Data  Solid Mesh Data
Cell Data Field Data Ensemble Data
v Confidence Index v\ Active v CrystalStructures
v EulerAngles AspectRatios LatticeConstants
GBEuclideanDistances v AvgQuats v/ MaterialName
v/ Goodvoxels AxisEulerAngles
’

Click to show DREAM3D Help
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v % Filter Library
& Ceneric
& 10
& Imagelmport
& Processing
& Reconstruction
& Sampling
¥ Statistics
& SurfaceMeshing
& SyntheticBuilding
v [ Prebuilt Pipelines
» Misc
» Statistics
v Workshop
» Reconstruction
v Statistics
9

Y Y Y ¥Y ¥ Y Y ¥“Y Yy

9
» SurfaceMeshing
» Synthetic
» Wy Favorite Pipelines

Filter Name

1 Find Field Shapes

2 Find Field Neighborhoods

(01) SmallIN100 Mor...
(02) SmallIN100 Exp...
(03) SmallIN100 Tra...
(04) SmallIN100 Fiel...
(05) SmallIN100 Crys...
(06) 12 Percent Tens...

. Pipeline Complete

Search

& Read DREAM3D Data File

& Find Field Centroids

¥ Find Field Sizes

4y Find Field Shapes

25 Find Field Neighbors

2 Find Field Neighborhoods
4 Find Euclidean Distance Map
&% Write DREAM3D Data File

Error Description Error Code
An array with name 'Centroids"” in the
FieldData grouping does not exist
and is required for this filter to -305001

execute.

An array with name
'‘EquivalentDiameters” in the

FieldData grouping does not exist
and is required for this fi

Basics

(
. Read DREAM3D Data File

DREAM3D File: Data/Output/SmallIN100Cleaned.dream3d

XDim: 189 XRes: 0.25 X Origin: 0
Voxel Volume Info: Y Dim: 201 YRes: 0.25 Y Origin: 0
ZDim: 117 ZRes: 0.25 Y Origin: 0

Read Surface Mesh Read Solid Mesh

\_/ Read Voxel Data d So
Surface Mesh Data Solid Mesh Data |

Cell Data Field Data Ensemble Data

v/ Confidence Index v\ Active v CrystalStructures

v EulerAngles AspectRatios LatticeConstants
GBEuclideanDistances v AvgQuats v/ MaterialName

v GoodVoxels

’

AxisEulerAngles

Select...

- Click to toggle the
- Errors & Warnings
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v % Filter Library
& Ceneric
& 10
& Imagelmport
& Processing
& Reconstruction
& Sampling
¥ Statistics
& SurfaceMeshing
& SyntheticBuilding
v [ Prebuilt Pipelines
» Misc
» Statistics
v Workshop
» Reconstruction
v Statistics

Y Y Y ¥Y ¥ Y Y ¥“Y Yy

Search

& Read DREAM3D Data File

& Find Field Centroids

¥ Find Field Sizes

4y Find Field Shapes

25 Find Field Neighbors

2 Find Field Neighborhoods
4 Find Euclidean Distance Map
&% Write DREAM3D Data File

@ (01) SmallIN100 Mor...
(02) SmallIN100 Exp...

(04) SmallIN100 Fiel...

9
® (03) SmallIN100 Tra...
9
")

(05) SmallIN100 Crys...
® (06) 12 Percent Tens...

» SurfaceMeshing
» Synthetic
» Wy Favorite Pipelines

Filter Name

1 Find Field Shapes

2 Find Field Neighborhoods

2

. Pipeline Complete

Error Description Error Code

An array with name 'Centroids"” in the

FieldData grouping does not exist

and is required for this filter to -305001
execute.

An array with name
'‘EquivalentDiameters” in the
FieldData grouping does not exist
and is required for this filter to

B L

-302001

Basics

o ~
. Read DREAM3D Data File

DREAM3D File: Data/Output/SmallIN100Cleaned.dream3d Select...

XDim: 189 XRes: 0.25 X Origin: 0
Voxel Volume Info: Y Dim: 201 YRes: 0.25 Y Origin: 0
ZDim: 117 ZRes: 0.25 Y Origin: 0

\_/Read Voxel Data Read Surface Mesh Read Solid Mesh
Da Surface Mesh Data  Solid Mesh Data |
Cell Data Field Data Ensemble Data
v/ Confidence Index v\ Active v CrystalStructures
v EulerAngles AspectRatios LatticeConstants
GBEuclideanDistances v AvgQuats v/ MaterialName
v/ Goodvoxels AxisEulerAngles
’

Red Filter outline mean errors
- in the pipeline setup
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v %

Yy VY Y Y ¥Y ¥Y Y Y Y

v B

Filter Library

& Ceneric

& 10

& Imagelmport
& Processing

& Reconstruction
& Sampling

£ Statistics

& SurfaceMeshing
& SyntheticBuilding

Prebuilt Pipelines

» Misc
» Statistics
v Workshop

» Reconstruction

v Statistics
@ (01) SmalliIN100 Mor...

> W%

1 Find

Search

& Read DREAM3D Data File

& Find Field Centroids

%5 Find Field Sizes

¥y Find Field Shapes

%, Find Field Neighbors

¥ Find Field Neighborhoods
4 Find Euclidean Distance Map
&% Write DREAM3D Data File

(02) SmallIN100 Exp...
(03) SmallIN100 Tra...
(04) SmallIN100 Fiel...
(05) SmallIN100 Crys...

® (06) 12 Percent Tens...

» SurfaceMeshing

» Synthetic
Favorite Pipelines

Filter Name

Field Shapes

2 Find Field Neighborhoods

o

. Pipeline Complete

Error Description Error Code

An array with name "Centroids” in the

FieldData grouping does not exist

and is required for this filter to -305001
execute.

An array with name
'‘EquivalentDiameters” in the
FieldData grouping does not exist
and is required for this filter to

------- L

-302001

Basics

p
. Read DREAM3D Data File

DREAM3D File: Data/Output/SmallIN100Cleaned.dream3d Select...

XDim: 189 XRes: 0.25 XOrigin: 0

Voxel Volume Info: YDim: 201 YRes: 0.25 Y Origin: 0
ZDim: 117 ZRes: 0.25 Y Origin: 0

! Read Voxel Data Read Surface Mesh Read Solid Mesl
 Voxel O | Surface Mesh Data  Solid Mesh Data
Cell Data Field Data Ensemble Data
v/ Confidence Index vl Active v CrystalStructures
v EulerAngles AspectRatios LatticeConstants
GBEuclideanDistances v AvgQuats v/ MaterialName
v\ Goodvoxels AxisEulerAngles
s
R
\
-

Monday, August 26, 13



Basics: Favorites

P DREAM3D

» % Filter Library Search

» [ Prebuilt Pipelines & Read Orientation Data

v Wy Favorite Pipelines & Rotate Sample Reference Frame
O_A_TEST & Rotate Euler Reference Frame
0_PoleFigure_From_CTF... & Multi Threshold (Cell Data)
0_PoleFigureFromSynth... & Generate IPF Colors
0_SINGLE_ANG_To_IPF & Rename Cell Array
0_Small_IN100_GBCD_Fr... & Generate IPF Colors
0_Small_IN100_PoleFigure & Rename Cell Array
1_HKL_IPFColorimagesi... & Generate IPF Colors
1_TSL_IPFColorimages B o RTIV p—
Abaqus_Test_Surface Append to Pipeline 3A
AbaqusTest_SurfaceMesh Rename ... R
Aubrianna_Sandia Remove Favorite -
B Ti21ls_Curvature_Xdmfis -
B_Ti2ls_GBCD
Beta2ls_Import
BetaTi21S2
CurvatureTestl 4
CurvatureTest2

EnsembleStats
Coldfeather_Compare
CrainCurvatureTest
IN10O_Mesh_Test
MFE_Smooth_Test
MIKE_G_TEST
OxfordMesh
OxfordSample
Pore_IN100_IPFImages
QuickMesh_Ti21S
ReadOrientationData_Test
Sandia_Whisker
Single_Phase_Synthetic
Small_IN100_Recon

PR -~

o | Go |
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Basics: Favorites

® OO0 DREAM3D
» % Filter Library Search
» M Prebuilt Pipelines L R i - : .
s ‘..;_______# Click to show Favorite
O_A_TEST & Rotate Euler Reference Frame . .
0_PoleFigure_From_CTF... & Multi Threshold (Cell Data) P| el INes
0_PoleFigureFromSynth... & Generate IPF Colors P
0_SINGLE_ANG_To_IPF & Rename Cell Array
0_Small_IN100_GBCD_Fr... & Generate IPF Colors
0_Small_IN100_PoleFigure & Rename Cell Array
1_HKL_IPFColorimagesi... & Generate IPF Colors
B s ot Aene
Abaqus_Test_Surface Append to Pipeline 38A
AbaqusTest_SurfaceMesh Rename ... R
Aubrianna_Sandia Remove Favorite 38 -
B_Ti21s_Curvature XdmfilE i a2 '
B_Ti21ls_GBCD LAl
Beta2ls_Import
BetaTi21S2 6
CurvatureTestl \ |
CurvatureTest2

EnsembleStats
Coldfeather_Compare
CrainCurvatureTest
IN10O_Mesh_Test
MFE_Smooth_Test
MIKE_G_TEST
OxfordMesh
OxfordSample
Pore_IN100_IPFImages
QuickMesh_Ti21S
ReadOrientationData_Test
Sandia_Whisker
Single_Phase_Synthetic
Small_IN100_Recon

PR -~

o 1 | Go |
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Basics: Favorites

e 00 DREAM3D
» % Filter Library Search
» [ Prebuilt Pipelines g, Re i i ' "
i i e ‘..;_____# Click to show Favorite
O_A_TEST & Rotate Euler Reference Frame . .
0_PoleFigure_From_CTF... & Multi Threshold (Cell Data) P| el iNes
0_PoleFigureFromSynth... & Generate IPF Colors P
O_SINGLE_ANG_To_IPF & Rename Cell Array
0_Small_IN100_GBCD_Fr... & Generate IPF Colors
0_Small_IN100_PoleFigure & Rename Cell Array
1_HKL_IPFColorimagesi... & Generate IPF Colors

® 1 _TSL_IPFColorimages B nacnnn Fall Aen..

i e a4 f—— Right click favorite for
options

Aubrianna_Sandia Remove Favorite 3 -
B_Ti21ls_Curvature_XdmfEBss L Al Rali e Sl
B_Ti21ls_GBCD wT
Beta2ls_Import

BetaTi21S2

CurvatureTestl
CurvatureTest2

EnsembleStats
Coldfeather_Compare
CrainCurvatureTest
IN10O_Mesh_Test
MFE_Smooth_Test
MIKE_G_TEST

OxfordMesh

OxfordSample
Pore_IN100_IPFImages
QuickMesh_Ti21S
ReadOrientationData_Test
Sandia_Whisker
Single_Phase_Synthetic
Small_IN100_Recon

PR -~

o 1 | Go |

Monday, August 26, 13



Basics: Favorites

e 00 DREAM3D

» % Filter Library Search

» M Prebuilt Pipelines é, Read Orientation Data | ( |° I h F I

v Wy Favorite Pipelines M IC ( tO S OW aVO rlte
O_A_TEST & Rotate Euler Reference Frame . .
0_PoleFigure_From_CTF... & Multi Threshold (Cell Data) P I
0_PoleFigureFromSynth... & Generate IPF Colors I Pe I n eS
O_SlNCLE_ANC_TO_IPF ‘ Rename Cell Array
O_Sma”_IN IOO_GBCD_FI’ ‘ Generate |PF Colors
0_Small_IN100_PoleFigure & Rename Cell Array
1_HKL_IPFColorimagesi... & Generate IPF Colors

® 1_TSL_IPFColorimages B e Fall Avon. . o o

Absaus_Test Surace | Append ( Pipeine %A Right click favorite for
AbaqusTest_SurfaceMesh Rename ... 38R ﬁ
Aubrianna_Sandia Remove Favorite 38 - 2
B_Ti21ls_Curvature_XdmfEass G Al Ralis L a ' O Ptl O n S
B_Ti21ls_GBCD L
Beta2ls_Import -
BetaTi21S2 ' , pd
CurvatureTest1 ‘ \ J
CurvatureTest2 :

EnsembleStats
Coldfeather_Compare
CrainCurvatureTest . o
N100_Mesh_Test *Save Pipelines to text files
MFE_Smooth_Test
MIKE_G_TEST

Oxtorditest *Share Pipelines with

OxfordSample
Pore_IN100_IPFImages I I
QuickMesh_Ti21S CO eagu es
ReadOrientationData_Test
Sandia_Whisker

Single_Phase_Synthetic
Small_IN100_Recon

PR -~

7 4 [-Go|
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User Manual/Filter Ref.

& [1] 32 MacSites™ QUKDEStuff ¥ Stuff ¥ Boost ¥ BlueQuartz.net ¥ Kitware ¥  Taxes ¥ Closing issu...GitHub Help

DREAM3D User Manual

Main Page Related Pages

DREAM3D User Manual .

Table of Contents Read HSEbSd F“e
Brief History and Acknowledgement
DREAM.3D Data Structure Grou sub rou )
Supported File Formats p ( g p
Overview of the User Interface /O Filters (Input)

Creating a Pipeline

Import, Export & Favorite Pipelines Desc"puon

Filter Documentation

This Filter reads from the *.hSebsd™ file that was generated with the Import Orientation File(s) to H5Ebsd
filter. The user can use the checkboxes under the _**Voxel Data**_ tab to select which specific data arrays
they are interested in processing. Different pipelines may require different arrays to be read and this advanced
interface allows the user to be selective in the data that is read into memory for processing. The user can
select a subset of the slices if they do not wish to process the entire volume of data. The type of
transformations that are recommended based on the manufacturer of the data are also listed with a checkbox
that the user can check to make sure the data is transformed into the proper Euler and Spatial reference
frame.

GenericFilters
|IOFilters
ProcessingFilters
ReconstructionFilters
SamplingFilters
StatisticsFilters
SurfaceMeshingFilters

SyntheticBuildingFilters

ImagelmportPluginFilters If the processing pipeline is going to process phase based data for crystallographic information the user should

Created Array Index enable the reading of the CrystalStructure _*"Ensemble Data™_ array.
Tutorials

Auxiliary Tools rt:, Read H5Ebsd File

EBSD HDFS5 File ers/Shared/Data/Ang_Data/Small_IN100_Output/Small_IN100.hS5ebsd Select

XDim: 189 XRes: 0.25 Minimum Slice: 1 EBSD Manufacturer: TSL
YDim: 201 YRes: 0.25 Maximum Slice: 117 Sample Transformation(Recommended): 180 @ <010>
ZDim: 117 ZRes: 0.25 Stacking Order: Low To High Euler Transformation (Recommended): 270 @ <001>

Start Slice +| End Slice 117 + Use Recommended Transformations Ii_?T

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Example Pipelines

® Archiving Data

® EBSD Reconstruction
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Archiving Data

® 3D Data has multiple files
® Meta data scattered throughout extra files

® Keep all the data in a single location
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DREAM3D

% Filter Library
> & Generic [ importOrientation File() toHsgbsa |
v&I0 Orientation Source Data
Input
Output
& Imagelmport Total Files Found: 0
& Processing
&% Reconstruction |

>
J=

» I

» & Sampling Output File: Data/Output/SmallIN100.h5ebsd . Select |
>

J=

>

Input Directory: | Data/SmallIN100 . Select |

Output Parameters

4 Statistics
& SurfaceMeshing Conversion Parameters
& SyntheticBuilding . || Stacking Order  Z Spacing (Microns) Reference Frame Options
F :‘l;isu'lt Pipelines _ Low To High TO.ZS | . Set Reference Frame | Have you set the Reference Frame?
» Statistics .*) High To Low
v Workshop
¥ Reconstruction
(01) SmallIN100 Import = =
(02) SmallIN100 Initial Vi... Start Slice: |1 |~/ End Slice: 117 || Padding Digits: |1

(03) SmallIN100 Threshold )
(04) SmallIN100 Alignment Generated Input Filename: Small_IN100_1.ang

Advanced File Name Options (You generally should NOT have to change these values)

File Prefix: [Sma||_|N100__ T File Suffix: r " File Extension: rang

(05) SmallIN100 Alignme... File List (Green=File Exists Red=File Does NOT Exist)

(06) SmallIN100 CleanUp ® Data/SmallIN100/Small_IN100_117.ang

(O CoanllIMIO0 Conmmon ® Data/SmallIN100/Small_IN100_116.ang

' Errors | Warnings | @ Data/SmallIN100/Small_IN100_115.ang

———— Error Description @ Data/SmallIN100/Small_IN100_114.ang
@ Data/SmallIN100/Small_IN100_113.ang

@ Data/SmallIN100/Small_IN100_112.ang
9
9
9
9
o

Data/SmallIN100/Small_IN100_111.ang
Data/SmallIN100/Small_IN100_110.ang
Data/SmallIN100/Small_IN100_109.ang
Data/SmallIN100/Small_IN100_108.ang

NMAatA ICSrmAallINITINANICShmAll INITAN TNT7 Aanea

LAII files exist.

@L | Go |

Pipeline Complete
20715 Aug 20. Materials in 5 D: Modeling and Imaging at Multiple Length Scales
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% Filter Library

» & Generic

v & 10

Input
Output

» & Imagelmport

» & Processing

» &% Reconstruction

» & Sampling

» & Statistics

» & SurfaceMeshing

» & SyntheticBuilding

. Prebuilt Pipelines

» Misc

» Statistics

v Workshop

v Reconstruction

(01) SmallIN100 Import
(02) SmallIN100 Initial Vi...
(03) SmallIN100 Threshold
(04) SmallIN100 Alignment
(05) SmallIN100 Alignme...
(06) SmallIN100 CleanUp

N7\ Cn:\-\"lkl‘l NN Canman

| Errors | Warnings |

Filter Name Error Description

GCo

0 A | |

Pipeline Complete
20715 Aug 20. Materials in

Monday, August 26, 13

D: Modeling and Imaging at Multiple Lengt

DREAM3D

( importorientation File(s)to Hsgbsa ]

Orientation Source Data

'Data/SmallIN100
Total Files Found: Q

Input Directory:

| Select

Output Parameters

Output File: 'Data/Output/SmallIN100.h5ebsd

Conversion Parameters

Stacking Order Z Spacing (Mi Reference Frame Options

() Low To High 0.25 | . Set Reference Frame | ve you set the Reference Frame?

.*) High To Low

| . Select

Advanced File Name Options (You genera 0 change these values)

1

File Prefix: [SmaII_INIOO_ | File Suffix: | File Extension: Iang

"léj Padding Digits: | 1

'|§| End Slice: |117

Start Slice: ' 1

Generated Input Filename:

Small_IN100_1.ang
File List (Green=File Exists Red=File Does NOT Exist)

@ Data/SmallIN100/Small_IN100_117.ang
® Data/SmallIN100/Small_IN100_116.ang
@® Data/SmallIN100/Small_IN100_115.ang
@ Data/SmallIN100/Small_IN100_114.ang
@ Data/SmallIN100/Small_IN100_113.ang
@ Data/SmallIN100/Small_IN100_112.ang
@® Data/SmallIN100/Small_IN100_111.ang
® Data/SmalliIN100/Small_IN100_110.ang
@® Data/SmallIN100/Small_IN100_109.ang
@ Data/SmallIN100/Small_IN100_108.ang
[

NMAatA ICSrmAallINITINANICShmAll INITAN TNT7 Aanea

LAII files exist.

cales




& Ceneric
& 10
Input
Output
» & Imagelmport
» & Processing
» &% Reconstruction
» & Sampling
» & Statistics
J=
I
ool

% Filter Library
>
v

& SurfaceMeshing
& SyntheticBuilding
* Prebuilt Pipelines
» Misc
» Statistics
v Workshop
¥ Reconstruction
(01) SmallIN100 Import
(02) SmallIN100 Initial \
(03) SmallIN100 Thresh
(04) SmallIN100 Alignm
(05) SmallIN100 Alignm
(06) SmallIN100 CleanU

N7\ Cn:\ﬁ"lkl‘l NN Cammaon

| Errors | Warnings

Filter Name Error Description

0 A | /|

Pipeline Complete

DREAM3D

Orientation Source Data

Input Directory: [Data/SmaIIIN 100

Total Files Found: Q
Advanced Reference Frame Options

() No/Unknown Transformation .») Edax - TSL (Default)

() HEDM - IceNine (Default)

() Oxford - HKL (Default)

Sample Transformation: 180 @ <010> Euler Transformation: 90 @ <001>

Select

| . Select

Have you set the Reference Frame?

these values)

1 [
File Extension: ang

| Padding Digits: | 1

X Dim: 189 Y Dim: 201 X Res: 0.25 Y Res: 0.25

M Convert Displayed Data to Radians
— (Imported Data will NOT be changed)

GCo

IPF Reference Direction | Z

' Cancel | |

LAII files exist.

20715 Aug 20. Materials in 5 D: Modeling and Imaging at Multiple Length Scales
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DREAM3D

% Filter Library
> & Generic [ importOrientation File() toHsgbsa |
v&I0 Orientation Source Data
Input
Output
& Imagelmport Total Files Found: 0
& Processing
&% Reconstruction |

>
J=

» I

» & Sampling Output File: Data/Output/SmallIN100.h5ebsd . Select |
>

J=

>

Input Directory: | Data/SmallIN100 . Select |

Output Parameters

4 Statistics
& SurfaceMeshing Conversion Parameters
& SyntheticBuilding . || Stacking Order  Z Spacing (Microns) Reference Frame Options
F :‘l;isu'lt Pipelines _ Low To High TO.ZS | . Set Reference Frame | Have you set the Reference Frame?
» Statistics .*) High To Low
v Workshop
¥ Reconstruction
(01) SmallIN100 Import = =
(02) SmallIN100 Initial Vi... Start Slice: |1 |~/ End Slice: 117 || Padding Digits: |1

(03) SmallIN100 Threshold )
(04) SmallIN100 Alignment Generated Input Filename: Small_IN100_1.ang

Advanced File Name Options (You generally should NOT have to change these values)

File Prefix: [Sma||_|N100__ T File Suffix: r " File Extension: rang

(05) SmallIN100 Alignme... File List (Green=File Exists Red=File Does NOT Exist)

(06) SmallIN100 CleanUp ® Data/SmallIN100/Small_IN100_117.ang

(O CoanllIMIO0 Conmmon ® Data/SmallIN100/Small_IN100_116.ang

' Errors | Warnings | @ Data/SmallIN100/Small_IN100_115.ang

———— Error Description @ Data/SmallIN100/Small_IN100_114.ang
@ Data/SmallIN100/Small_IN100_113.ang

@ Data/SmallIN100/Small_IN100_112.ang
9
9
9
9
o

Data/SmallIN100/Small_IN100_111.ang
Data/SmallIN100/Small_IN100_110.ang
Data/SmallIN100/Small_IN100_109.ang
Data/SmallIN100/Small_IN100_108.ang

NMAatA ICSrmAallINITINANICShmAll INITAN TNT7 Aanea

LAII files exist.

@L | Go |

Pipeline Complete
20715 Aug 20. Materials in 5 D: Modeling and Imaging at Multiple Length Scales

Monday, August 26, 13




File ﬂiindow Iodls ﬁelb

= €@ m®

HDFView

Recent Files |/Users/mjackson/Workspace/DREAM3D/zRel/DREAM3D-4.2.97-0SX/Data/Output/SmalliIN100.hSebsd

SmalliIN100.hSebsd

w | Clear Text

— 160120023822 —— T
13709 217.2 10015 12.38883 13830 10.886
13710 1202.0 10014°12.38312 13831 10.629
13711 185.9 10015 " 112.56637 13832 0.514
13712 1119.9 10016°211.97701 13833 10.714
13713 118.4 10017 " 11.35409 13834 10.886
ig;i; iigg TextView - OriginalHeader - j1/Header/ - SmalliN... &' X —
13716 |132.2) Text |
13717 129.4 - "N
13718 1144.9 # TEM_PIXperUM 1.000000 =
o @ Header i;;;—g iggg # x-star 0.372300
~ - # y-star 0.689300
GRID i;;g; ;8‘;-(1) # z-star 0.970100
Fh NCOLS_EVEN : # WorkingDistance 5.000000
. 13723 1202.1 #
5 NEOBODD 03 9 # Phase 1
FH NROWS : # MaterialName Nickel
. 13726 |165.7 # Formula Ni
OPERATOR ——— i ¥ Info
Y OriginalFile ' # Symmetry 43 = _
9 13729 1160.8 # LatticeConstants  3.520 3.520 3.520 90.000 =
OriginalHeader 90.000 90.000
# NumberFamilies 4
h
¢ S Fimses — # hkIFamilies 1 1 11 0.000000
] a m"—" : T | # hkIFamilies 2 0 01 0.000000
OriginalHeader (20232) -~
String, length = 677, 1
Number of attributes = 0 o
._Log Info | Metadata
U A U. /Vliateria [): /VIode a V D
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3D Reconstruction
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Overview - EBSD

® |mport the data

® Align slices
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araView Visualizataion

frhd frand v
5 w0
Q 1 ++ed | W IPFColor Magnitude < Surface
5 O @ @ NG & %
Lhos ¥ ! i A X
00 Pipeline Browser

builtin
@ B Small_IN100.xdmf

Information

Properties

X Delete ?

3 ;

wOIor

W IPFColor * | Magnitude

# Show o Edit

CubeAxes Visible

Representation Surface

Map Scalars

Interpolate Scalaf$~Before Mapping
Opacity 1
Interpolation Couraud

Line Width 1

Backface
Representation

Translation

Follow Frontface

Scale
Orientation

Origin

s

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Small INT100O

“The” INI100 3D data
(Uchic et. al.)

® ||/ Slices
o EBSD IISE 4x SE T|Its

- n’.»'l -,

- Sy

I-Beam | Mag Det | pA | FWD| Tilt Scan
30.0kV|S550kX| SED | 290 | 180 | 00° | H4526s
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Small INT100O

® “The” INI00 3D data
(Uchic et. al.)

® | |7 Slices
Gl EBSD, IISE, 4x SE Tilts

-2
!

l-Beam| Mag | Det | pA |FWD| Tit Scan | 10pm |
30.0kV|550kX| SED | 290 | 180 | 0.0° | H4526s |
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Small INT100O

® “The” INI00 3D data
(Uchic et. al.)

® | |7 Slices
Gl EBSD, IISE, 4x SE Tilts

. ; — a _
l-Beam| Mag | Det | pA |FWD| Tit | Scan | 10pm |
30.0kV|550kX| SED | 290 | 180 | 0.0° | H4526s |

Monday, August 26, 13



As Imported

® Doesn’t look too bad?

Zhig LK
~
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Slice Volume ( X Axis)

® Several Slices badly out
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What are Good Voxels?

e P,

Lt
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After Defining Good
Voxels
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After Clean Up Filters
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DREAM3D

& Ceneric & Read HS5Ebsd File

& 0 & Multi Threshold (Cell Data)
& Imageimport & Find Cell Quaternions Current Cell Array Name | 1P Color

& Processing Align Sections (Misorientation -

& Reconstruction : Idegntify Sample( ‘ New Cell Array Name 197 Color X
& Sampling &% Align Sections (Feature Centroid)
g & Neighbor Orientation Comparison (3ac |
& SurfaceMeshing & Neighbor Orientation Correlation

& SyntheticBuilding &% Segment Fields (Misorientation) L Reference Direction 0
Prebuilt Pipelines & Find Field Phases

4 Find Field Average Orientations
Statistics % Find Fild Neighbors RenameCebAmy
¥ Workshop &5 Merge Twins
v Reconstruction & Minimum Size Filter (All Phases) Current Cell Array Name  1PFColor

(01) SmalliN100 | 4 Find Field Neighbors )
(02) SmalliN100 | . &9 Minimum Number of Neighbors Filter New Cell Array Name | 17F Color Y

(03) SmaliINI1OO T & Fill Bad Data :
(05) SmalliIN100 A

& Erode/Dilate Bad Data
[ Reference Direction 0

-

-

":‘""""'.
£
-
"~

(06) SmalliN100 C & Generate IPF Colors
(07) SmalliN100 S & Rename Cell Array

(08) SmalliN100 & Generate IPF Colors
09 SHlNI00 & Rename cell Array [ MenemeCoAmy
(10) SmalliN100 & Generate IPF Colors

(11) SmalliN100 F & Rename Cell Array Current Cell Array Name | IPFColor
(12) SmalliN100 C & Write DREAM3D Data File .
(13) Image Initial New Cell Array Name 1P Color 2

(14) Image Segme
(16 MicroTextur [ wmeoReAwOCswrse
(16) MicroTexture

(17) Small n100 ...
> Statistics Write Voxel Data '/

» SurfaceMeshing Write SurfaceMesh Data
0 ! ' ‘ Weita Vdad Clla MDass\lais Favnanssibla CilaN J

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Categories of
Reconstruction Filters

® Clean up, Conversion, Thresholds

® Alignment, Grouping, Segmentation
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EBSD Reconstruction

Nickel Super Alloy— Data
Courtesy of M. Uchic AFRL
Nickel Super Alloy with Internal Pore—
- Data Courtesy of M. Uchic AFRL

» - 3
. \ e
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Other Data Sources

e HKL .ctf files (EBSD)
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~_ HDFView

= 0 @ m

Recent Files |/Users/mjackson/Workspace/DREAM3D/zRel/DREAM3D-4.2.97-0SX/Data/Output/SmallIN100Cleaned.dream3d w | Clear Text

SmallIN100Cleaned.dream3 | -
o- ) Pipeline :
¢ @ VoxelDataContainer

¢ ‘@ CELL_DATA

i

#h Confidence Index

-

§R EulerAngles

0.0
3.5411265
3.976448
1.6295329
4.4858932
4.743659
0.855749...
4.28255
2.0292077
5.8334374
4.1325445
2.5822546
2.6576066
1.6661638
4.898568
1.4152994
3.9739301
2.63201
1.3138475

2.778754
2 2Q2QR3%

NaN . NaN
NaN . NaN
NaN . NaN

S SN1AQO CI1S6R80

s (R S e oo o fen o fus o o

SekkERERREE e N s Wi

EulerAngles (17799956)
32-bit floating-point, 4444713 x 3
Number of attributes = 2
NumComponents = 3
ObjectType = DataArray<float>

._Log Info | Metadata
' A

Monday, August 26, 13
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Calculating Statistics
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Categories of Stats

® Crystallographic
® Avg Orientation...
® Morphological

- ® Grain Size, Num Neighbors
" ...',: ' _‘,.,;. ¢ .,, ' __.. - _ -'_- .\-- -' - e -‘ _i L;,‘.'v"' .: -, '_," '-‘ ._ :L"‘ -_\,: ?".
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-

Filter Library Search

& Ceneric & Read DREAM3D Data File

& 0O & Find Field Centroids

& Imageimpont %, Find Field Sizes

& Processing ¢, Find Field Shapes

& Reconstruction ¥, Find Field Neighbors

& Sampling ¥, Find Field Neighborhoods
& Statistics ¥ Find Euclidean Distance Map

& SurfaceMeshing & Write DREAM3D Data File
& SyntheticBuiding

, Prebuilt Pipelines

-

£
::

Statistics

Workshop

» Reconstruction

v Statistics
@ (01) SmalliN100 Mor...
® (02) SmaliIN100 Exp
® (03) SmaliN10O Tra
® (04) SmaliiN100 Fiel
® (05) SmaliiN100 Crys
® (06) 12 Percent Tens

» SurfaceMeshing

> Synthetic

» Wy Favorite Pipelines

""-‘""""'.

Emlmhgs

Lrroe Description

9 !

Pipeline Complete

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
Monday, August 26, 13

DREAM3D File: Data/Output/SmaliiN100Cieaned dreamid

XD 189 XRex 025 XOvgwx 0
Voxel Volume Infor YO 207 YRex 025 YOrgx 0
I0wx 117 IRex 025 YOrwgw 0

v Read Voxel Data Read Surface Mesh Read Solid Mesh

m Surface Mesh Data Solid Mesh Data

Cell Data Field Data Ensembie Data

v Confidence Index v ALtive v CrystalStructures

v tulerAngles
CBEucideanDistances v AvgQuats

J F an\ilnwale Awistk aehaunlas

LatticeConstants
J Matera/Name

AspectRation

(
.

(
\

-
\

f
.

-
\




Computed Statistics

B 8 rw o T A vt gt
e

) / :
¢ | WA » e En we Y
' L OB I NT R B B 5 ’ ‘4 s ‘

NI YL G L Tt wmCres Sram Samete: - vy

R
= 31 . wa——-
B el

L T

.
.
0
3
:

R e s B
' 2 o4 a8

Frmtorof Gewrs

13 3
LALE L

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales

Monday, August 26, 13



5 Parameter GBCD

® Rohrer, Rowenhorst,
Rollett, DeGraef

AP aaidicier sl Re 4 y T
, u - - 3
i : 0 -
- ray o """i‘P"' - ok 12 Ci hide
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Surface Meshing
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Two Algorithms

* MultiMaterial Marching Cubes
* |nitially Smoother Structure
Slow to run

Inconsistent triangle winding

- 0 -l N &
- e Y ;-.‘ (Sl
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2D View Com arlson

M3C: White
Quick: Black
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Export Mesh

® Write STL file PER grain

® Write raw nodes & triangles file

® VWrite an Abaqus file

e -.-.: AT = gl Kbt A aflly oS asRi Yy 2 Xottha & [ 2 LI T R o ) o' - e =N B
S e , by w3 - M v 3 Qg , l' - 4 A o] ‘a thire . .‘. -
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Mesh Smoothing
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MFE Smoothing

Donated by A.D. Rollet @ CMU

Moving Finite Element Method
Compute intensive

Guarantees triangle aspect ratios

&
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i
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Laplacian Smoothing
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® Node positions changed

® |terative Process
® Jopology not changed
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Filters Applied to Mesh

® Centroids, Normals, Areas

® |PF Colors, Misorientation
Colors

® Grain Face Curvature

I
>

y
i,

V
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Generating Synthetic
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Generating Synthetic Micros .

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions

eGrain Sizes

oyt A st s T T et el st il o,
‘._‘p-.>- LY A I‘ »nl .k -

A - .
. . ,«' - - . - o=
FR R - * N
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Generating Synthetic Micros

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions

. G rai n S iZ S | Size Distrib | Omega 3 Distributions Shape Distributions Neighbor Distributions ODF Axis ODF

eShapes
*Neighbors
e fexture

*ODF, MDF

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Generating Synthetic Micros

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions

; g ze Distribution R TELITTTN Shape Distributions
eGrain Sizes - B

- Eeta Color
1.64872 10.3739 1.97731 darkblue

o S h aPeS 2.14872 10.7262 1.71832
2.64872 10.2671 1.96473 darkgolden

3.14872 10.6 1.59162
3.64872 10.685 1.71083

. N eigh bo rs 4.14872 10.5223 1.70899

Frequency
L=l
=

e [exture

*ODF, MDF
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Generating Synthetic Micros

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions T

Primary Phase

. G rai n S iZeS Size Distribution Omega 3 Distributions ' Shape Distrib ‘ Neighbor Distributions ODF

Bin Alpha geta Color
164872 15.9438 1.7061 darkblue
oSh apes I

2.64872 15.314 1.545%4 darkgolden
3.14872 15.9623 1.66361 darkgray
3.64872 15.8975 1.71321 darkgreen

Neighb
e Ig O rs 4.14872 15.2515 1.43072 darkgrey

e [exture

Bin Apha fcta Color
1.64872 15.8294 1.47509 darkblue
. O D F M D F 2.14872 15.0812 1.69836 darkcyan
’ 264872 15,187 1.34146 darkgolden

3.14872 15.9207 1.577 darkgray

3.64872 15.0293 1.72243 darkgreen
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Generating Synthetic Micros

* Need a set of statistics that describe your

microstructure

* Compute or Create

eDistributions

eGrain Sizes

1.64872

*Shapes e

2.64872
3.14872
3.64872

*Neighbors
* fexture

*ODF, MDF

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales

2.07944
2.30259
2.48491
2.63906
2.77259

2.89037

ion Omega 3 Distributions

StdDev Color

0.4 darkblue
0.366667 darkcyan
0.333333 darkgolden

0.3 darkgray

0.266667 darkgreen

0.233333 darkgrey

Shape Distributions l ) » h l ODF Axis ODF

003

o) 30
Number of Grains (within 1 diameter)
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Generating Synthetic Micros Q

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions

eGrain Sizes

*Shapes et et
*Neighbors

e Jexture
eODF MDF
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Generating Synthetic Micros Q

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions
*Grain Sizes
eShapes
*Neighbors
e Texture

*ODF, MDF

0 10 20 30 4 50 60 70

0
Misorientation Angle(w)

ights and Spreads ' DF
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Generating Synthetic Micros

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions
*Grain Sizes
eShapes
*Neighbors
e Texture

*ODF, MDF
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Generating Synthetic Micros .

* Need a set of statistics that describe your
microstructure

* Compute or Create

eDistributions

eGrain Sizes

oyt A st s T T et el st il o,
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DREAM3D

. dgETmport
» & Processing
» &% Reconstruction
» & Sampling
» & Statistics
» & SurfaceMeshing
» & SyntheticBuilding
. Prebuilt Pipelines
» Misc
> Statistics
v Workshop
» Reconstruction
> Statistics
» SurfaceMeshing
v Synthetic
@ (01) Single Cubic Phase ...
® (02) Single Hexagonal Ph...
® (03) Single Cubic Phase ...
® (04) Two Phase Cubic He...
® (05) Composite
ucss
® (01)Small IN100O 2D IPF I...
® (02) Small IN100 2D IPF ...
» Wy Favorite Pipelines

HDF5 Stats File

X:

Y:

Z:

Data/CubicSingleEquiaxed.dream3d

Voxel Dims Spacing (micron) Shape Types

128 : 10.5000

128 : 10.5000

128 : 10.5000

Estimated No. Grains 270

@ Phase 1: | Ellipsoid

g
g

Goal Attribute CSV File

Periodic Boundary U
Write Goal Attributes ||

| Save As... |

Errors | Warnings

Filter Name Error Description

Pipeline Complete

Maximum Number of Iterations (Swaps) 100000

Reference Direction

) A\ | ) (Ceo )

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Generating Synthetic Micros
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Synthetic Summary

® Define Statistics

® StatsGenerator

® DREAM3D itself (Compute Ensemble
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Real World Uses
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AFRL

Microstructure  Model Comparison Sensitivity Studies
Quantification -' - s

lllllll

lllllllllllllll

- ..':,‘ e B

Basket weave Grains _

- -

-

Choi, 201 |

Equiaxed Grains Adapted from
Blackshire, 201 |

Loughnane, 201 |

Data Collection Optimization

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
Monday, August 26, 13

Microstructure Design




Carnegie Mellon Univ.

e CMU (rollett@andrew.cmu.edu)

* Synthetic microstructures that represent complex 2-phase
titanium alloys.

- *Synthetic microstructures that represent nano-twinned copper
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ARL and UCSB

| GrainlDs
e ARL 725
. 4yl 1600
* Synthetic microstructures that 1200
A oy : R 800

represent pearlitic steel alloys. o

Image courtesy of B. Anglin (ARL)

e UCSB

* Analyze Femto-Second LASER
ablated Ti-6-4

2013 Aug 20. Materials in 3 D: Modeling and Imaging at Multiple Length Scales
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Arizona State Univ.

® Manual Reconstruction

® ) weeks effort

® |nconsistent grain
numbering

 DREAM3D/Avizo Fire

T LR [T Y o, O p o i e A e
AT "‘-'...'. 1 «| -9"""- ."}t?‘ | ._,\l' I i : N e e .-:p B N BN _.‘.‘ Iz J 1 4 = .' |'lu‘v "’ .’ 4
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ing Plugin to
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Layers of DREAM3D
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Layers of DREAM3D

C/C++ Compilers CMake Doxygen Git




Layers of DREAM3D

€ wt
Rt QWE st HDFS Figen TBB

 C/C++ Compilers CMake Doxygen Git




Layers of DREAM3D

€ wt
Rt QWL st HDFS Figen TBB

C/C++ Compilers CMake Doxygen Git




Layers of DREAM3D

DREAM3D & StatsGenerator

MXA DREAM3DLib H5Lite EBSDLIib

t wt
£ e Boost HDF5 Eigen TBB

C/C++ Compilers CMake Doxygen Git




Layers of DREAM3D

DREAM3D & StatsGenerator Plugins

MXA DREAM3DLib H5Lite EBSDLIib

t wt
£ e Boost HDF5 Eigen TBB

C/C++ Compilers CMake Doxygen Git




Why a Plugin?

® Proprietary Codes
® Company does not want to release sources

® Protect Intellectual Property

® |nternal development

- e &
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- L] - .
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Create a Plugin

® Use the “PluginMaker” application.
® Compiled with DREAM3D

® Generates all the basic code and support
files

P a e da e N A s LE v Lo 1 ;_ PR NI A 2w rd 4 “'_5 L pd i A 114 2hire olag Y e { Sl S Ry AV e e e K syl i oo dia o 5 S Dl i D
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Create a Plugin

® Use the “PluginMaker” application.
® Compiled with DREAM3D

Generates all the basic code and support
files

". - ., - ﬁ“ﬁ- ‘. “ £ -- x
Vi -','u..' .‘_‘:._,.-_--_ .:_,_.. ,\';- c-'_ N _,,_!' - - ,,")'n., b4

_ AIIows you to concentrate on your Flter
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Getting Help

e http://dream3d.bluequartz.net

e Email DREAM3D @bluequartz.net
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mailto:DREAM3D@bluequartz.net

Ideas for the Future

®Process Images
®|mproved FEM Workflows

®Pole Figures for Texture Analysis

oC tly Testi
ot s B NG B ot LR T e p i S St S R R R Sk g SR MR
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Ideas for the Future

®Process Images
®|mproved FEM Workflows

®Pole Figures for Texture Analysis

®Currently Testing
®Python Access to DREAM3D Algorithms

® More Parallelization

®OpenCL (CUDA)
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Ideas for the Future

®Process Images
®|mproved FEM Workflows

®Pole Figures for Texture Analysis

®Currently Testing
®Python Access to DREAM3D Algorithms

Cubic m-3m [111]

® More Parallelization

®OpenCL (CUDA)
-
[101]
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Cost & License

® BSD Licensed

[ J
ttp://opensource.org/licenses dUSC
| |
, ® http://op .
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http://opensource.org/licenses/BSD-3-Clause
http://opensource.org/licenses/BSD-3-Clause

Availability

e http://dream3d.bluequartz.net/downloads/
®Version 4.2.x available NOWV.

®System Requirements
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Source Code

® Hosted at GitHub.com
® http://github.com/DREAM3D

Anyone can get the source code

it o ate Bt b LTGROl S o B R e ok ¥ B s 2
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Track Issues, Report Bugs, Wiki
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DoD

International

Users™

and DoE Laboratories

Air Force Research Lab, OH+FL, USA
Los Alamos National Lab, NM, USA
Naval Research Lab, VA, USA

Idaho National Lab, ID, USA

NASA Langley, VA, USA

Army Research Lab, MD, USA
Sandia National Lab, NM, USA

Industry
GE
GE
HR

A, USA

\\

Ghent University, Belgium

Univ. Paul Verlaine-Metz, France

Queens Univ., Canada

Seoul National Univ., S. Korea

Univ. of Manchester, UK

Univ. Lorraine, France

Salzgitter Mannesmann Forschung GmbH, Germany
Deakin University, Australia

King Abdullah Univ., Saudi Arabia

Universi land, g
Risofl;sw‘mm%j

Pohang Univ., Korea

U.S.Academia
Ohio State Univ., OH, USA
Carnegie Mellon Univ., PA, USA
Cornell, NY, USA
Univ. of Michigan, Ml, USA
Drexel Univ., PA, USA
Lehigh Univ., PA, USA
lowa State Univ,, |A, USA
Northwestern Univ,, IL, USA
Purdue Univ,, IN, USA
Georgia Tech, GA, USA
Univ. of North Texas, TX, USA
Johns Hopkins Univ., MA, USA
Boise State Univ., ID, USA
Uniy. of Dayton, OH, USA
Univ. of Pittsburgh, PA, USA
Vanderbilt Univ., TN, USA
Univ. of Kentucky, KY; USA
Univ. of California Santa Barbara, CA, USA
Univ. of Florida, FL, USA
Univ. of Texas at San Antonio, TXX, USA
Wright State Univ., OH, USA
Case Western Univ.. OH, USA
Univ. South Carolina, SC, USA
Mississippi State Univ., MS, USA
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