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EXPORTGEO SUBMODULES

With ExportGeo, structures from GeoDict can be exported to other formats to make
them available in third-party software.

ExportGeo converts voxelized and analytic data material models through four
submodules:

B ExportGeo-Base converts voxelized data to .raw, .vol, and .png formats.
Furthermore, it converts analytic data, particles and streamlines to .gad, and
voxelized data to Avizo Binary Files (.am)

B ExportGeo-CAD converts voxelized or analytic structures to popular surface
triangulation and CAD formats like STL, VRML, or Parasolid.

ExportGeo-Fluent converts voxelized data to formats for flow and heat
computations with Fluent™. The .jou files are saved as ASCII files which can be
opened and edited with a text editor.

B ExportGeo-Abaqus convert voxelized data to formats for elasticity computations
with Abaqus. The .inp files are saved as ASCII files which can be opened and
edited with a text editor.

Based on the voxel structure, GeoDict also generates an unstructured volume mesh
(.msh file), as needed for Fluent™ and Abaqus.

EXPORTGEO-ABAQUS

With ExportGeo-Abaqus, GeoDict structures are exported to Abaqus. Access
ExportGeo-Abaqus by selecting Export - ExportGeo-Abaqus in the menu bar.

With Export Stiffness Simulation (Voxel), the current voxel structure is exported
and the parameters for simulations to compute the stiffness tensor are automatically
set up for Abaqus. For this, the supported Abaqus versions are Abaqus 6.9 or newer.

With Export Stiffness Simulation (Voxel) and Run Stiffness Simulation
(Voxel), the current voxel structure is exported for Abaqus. Additionally, all
necessary simulations for computing the effective stiffness tensor are defined. This
includes simulations for 6 different load cases.

Abaqus elasticity computations are accurate but require high amounts of memory
and are generally highly time-consuming.

The same accurate results can be achieved with the ElastoDict module directly in
GeoDict. See to set calculations of Effective Stiffness (FeelMath-VOX) in the
ElastoDict 2023 handbook of this User Guide.

In general, this is the recommended way to proceed if ElastoDict is present in the
GeoDict license. Since the FeelMath solver is optimized for voxel structures, the
computations are faster and more memory efficient and, therefore, ElastoDict can
handle much larger data sets than Abaqus.

GeoDict 2023 User Guide 1


https://www.geodict.com/fileadmin/script/UserGuide.php?lang=en&chapter=ElastoDict&release=2023&heading=SolveEffectiveStiffness

ExportGeo-Abaqus

With Export Fibers as Beam elements, fibers from a GeoDict structure (e.g.
created with FiberGeo) are exported as beam elements for Abaqus simulations.

m - GeoDict 2023 Standard Edition

IS0LGd View Settings Macro GeoApp Help
ExportGeo-Base | Mgl = 3
LRI R A4
ExportGeo-CAD
ExportGeo-Fluent

File Import Model Analyze Predict

- V. (TG

tatus and Modules
B

|
0% 17% 39% ‘ I
= 3/ExtraF E 0 I C
» @ Structure [i] m m
» @ GAD Objec . . . Digital Material Laboratory

T, Open Resu 3% 16% 39%

Volume Files (

ExportGeo-Abagus
ExportGeo—MicroMacro_‘ Export voxel structures to Abaqus data.

= _.3/ExtraFiles/ExportGeoAbaqus2023 -
/ /Bxp a d Edition

' @ SR 023 Math2Market GmbH
+ @ GAD Objects (—) 012 Fraunhofer ITWM

T Open Result Files (—) eserved

FiberGeo Volume Files (-} homarket.de

— flict.com

Create Fbers | O1I-link: https://doi.org/10.30423/release.geodict2023
Options
Development:

Becker, Dr. Fabian Biebl, Marc Julian Boettcher, Liping Cheng Ph
- rian Frank, Dr. Erik Glatt, Andreas GrieBer, Dr. Sven Linden,

Run in Cloud ExportGeoAbaqus Mosbach, Dipl.-Ing. Alexander Neundorf, Sebastian Rief, Dr. Chr

Lo28as 328(00 YD A || UOD3|3S [3XOA 4 ||| ANIGISIA '8 J0I0D = | UOHEZIENSIA = |

| Heb |

ndreas Weber, Dr. Rolf Westerteiger, and Andreas Wiegmann PhL || «
| Export Stiffness Simulation (Voxel) = | =
3J
Options | Edit [[F --
- Recent Project Folders &
_ _ Size last modified Narme Size  last modified E
2 M | Help | Record | Export | . —— =
_— _— ...CbeoA us L Jan 8

<«

:|| A Notifications |

MATH

2 MARKET

2 GeoDict 2023 User Guide



Export Stiffness Simulation (Voxel)

EXPORT STIFFNESS SIMULATION (VOXEL)

After starting ExportGeo-Abaqus by selecting Export - ExportGeo-Abaqus in the
menu bar, click the Options Edit... button to define the settings for the export to
Abaqus.

ExportGeo-Abaqus

Export Stiffness Simulation (Voxel) -

Options Edit ...

Help Record Export

After entering all parameters, click Export to export the simulation for Abaqus.

ABAQUS — SOLVER OPTIONS

In the Abaqus - Solver Options dialog, choose a Result File Name (*.gdr)
according to your current project. The result file contains all information about the
current export. The corresponding result folder contains the input files for Abaqus and
the chosen structure.

The options for ExportGeo-Abaqus are organized under the Constituent Materials
and Solver tabs.

] Abaqus - Solver Options O X

GeoDiIcT

Result File Mame (*.adr) |ExportAbaqus.gdr
Constituent Materials Solver

Edit Material Database

+ Material Mechanical Prop.
ID Name Material Law E/(GPa) v G/ (GPa) a/ (1/K)
00| © Manual (Fluid)__. &, Manual L ~ | Isotropic [0 0 - 0 Edit...
01 Manual (Solid).... || B, Manual L ~ Isotropic (200 0.26 - 1.1e-05 Edit...
02 [0 steel (A36) (Sold)... | (.| £ [Elstic ~ | Isotropic 200 0.26 = 1.1e-05 View...
by, & BB oK Cancel
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ExportGeo-Abaqus

CONSTITUENT MATERIALS

The mechanical properties of all materials in the structure are defined in the
corresponding fields under the Constituent Materials tab. Since the goal is the
computation of the effective elastic properties of the structure, only linear elastic
materials are supported here. Materials can either be chosen from the GeoDict

Material Database, or manual materials can be directly defined in the dialog.

The GeoDict Material Database can be edited after selecting Settings — Edit
Material Data Base... in the menu bar. More information is available from the

Material Database 2023 handbook of this User Guide.

To define a Manual material, click on the button of the material to open the Material
Selector and choose Solid - Manual. In the next step, enter the Young’s modulus
and the Poisson ratio under the Constituent Materials tab.

m Abaqus - Solver Options

GeoDiIcT

Result File Mame (*.gdr) |ExportAbagus.gdr
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Export Stiffness Simulation (Voxel)

SOLVER

The settings for the Abaqus simulation are defined under the Solver tab.

] abaqus - Solver Options O X

GEODICT

Result File Name (*.gdr) |ExportAbaqus.gdr

Constituent Materials Sobver

Solver Type Iterative =
Accuracy 1le-06
Abagus Version Abagus 6.9 -

Displacement Ratio |0.005

Periodic & Dirichlet
Load Cases
Check all Uncheck all
W | K VoYY V| 77
V| YE W X2 W | XY
@B @a @ E FB oK Cancel

Select the Solver Type for the simulation in Abaqus with the corresponding dropdown
menu. The available options are Direct or Iterative.

If the Iterative solver is selected, choose the corresponding solver Accuracy here.

ExportGeo-Abaqus supports Abaqus version 6.9 and higher. If you use an Abaqus
version between 6.9 and 6.11, select Abaqus 6.9. If you use Abaqus version 6.11 or
newer, choose Abaqus 6.11.

The stiffness is calculated based on tensile experiments in six different load directions.
The Displacement Ratio is the applied strain in these experiments. The default value
of 0.005 corresponds to 0.5 % strain.

In ExportGeo-CAD, either Periodic or Dirichlet boundary conditions can be applied
to the load direction. Dirichlet boundary conditions correspond to the Symmetric
boundary condition in ElastoDict.

Select the Load Cases which are simulated in Abaqus. For every direction, a different
experiment is computed:

m XX, YY, ZZ: tension in X-, Y- and Z-directions
B YZ, XZ, XY: shear in YZ-, XZ and XY-planes.

By default, all six load directions are selected since they are necessary for computing
the stiffness tensor. Therefore, it is recommended to keep the default setting. In the
tangential directions, a zero-strain boundary condition is applied.
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ExportGeo-Abaqus

EXAMPLE: EXPORT TO ABAQUS FOR ELASTICITY COMPUTATIONS

The data of a weave structure with two materials is exported to Abaqus to run
elasticity computations.

Start ExportGeo-Abaqus by selecting Export - ExportGeo-Abaqus in the menu bar
and click the Options’ Edit... button to open the Abaqus - Solver Options dialog
and enter the settings to be used by the Abaqus solver.

ExportGeo-Abaqus

Export Stiffness Simulation (Voxel) -

Options Edit ... [}

Help Record Export

E] Abaqus - Solver Options

GeoDicT

Result File Name (*.gdr) |ExportAbaqus.gdr

Constituent Materials Solver

Edit Material Database

+ Material Mechanical Prop.
1D MName Material Law E/(GPa) v G/ (GPa) a/ (1/K)
oo Pore... [=] Pore il Isotropic 0 0 - 0 View...
o1 [N Steel (A36) (Solid)... | [F Elstic ~ | Isotropic 200 0.26 - 1.1e-05 View_.
02 [ Steel (A36) (Sold)... | (B Elstic ~ | Isotropic 200 0.26 - 1.1e-05 View...
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- Solid Manual Group by | Type -
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@E [l- < ﬂ :"E Information Name Topic F
» Fluid
+ Solid
8Ysz k Electrochemistry, ...
Aluminum (5083) Metal, StructuralM_.
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Aramide (PPTA - Keviar 965) Fiber, StructuralM...
Aramide (PPTA - Twaron) Fiber, StructuralM__.
Brass (CuZn30) Metal
Brass (CuZn5) Metal
Calcite Mineral, QilandGas
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) ) Carbon Fiber Fiber, StructuralM_..
Edit Material Database ralllnes Fiher Fitratinn & ™
oK Cancel
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Export Stiffness Simulation (Voxel)

Under the Constituent Materials tab, set the constituent materials for Material
ID 00, Material ID 01, and Material ID 02 to Solid -» Manual through the Material

Selector.

Then, enter the shown values of Young’s modulus (E) and Poisson ratio (v) for the
materials with the IDs 00, 01, and 02.

23 Abaqus - Solver Options O X
Result File Name (*.adr) |ExportAbagus.gdr
Constituent Materials | Solver
Edit Material Database
+ Material Mechanical Prop.
ID Mame Material Law E/(GPa) v G/ (GPa) a/ (1/K)
0o Manual (Solid)... =] ¢ | Manuall ~ Isotropic |10 0.4 - 5.5e-05 Edit... +
o1 [ vanual (Solid)... | || § |Manuall ~ | Isotropic [50 045 |- Se-06 Edit... e
o2 0 Manual (Solid)... | [ Manual L ~ | Isotropic |10 0.45 | - 5e-06 Edit... + [-
5 @ @ BB 0K Cancel

Under the Solver tab, use the default values for the Iterative solver and click OK to
close the Abaqus - Solver Options dialog and return to the ExportGeo-Abaqus

section.
Click Export to export the stiffness experiment for Abaqus.

Two files are generated in the selected location: the Abaqus input file
ExportAbaqus.inp and the mesh file ExportAbaqus.msh with the structure. Both
can be opened and edited using a text editor.

To run the elasticity computation in Abaqus, run the input file (ExportAbaqus.inp) in
Abaqus.

008! E4portAbofuIEles L in Fab 17 0S:45:57 CET 2014

Stop
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ExportGeo-Abaqus

RUN STIFFNESS SIMULATION (VOXEL)

The option Run Stiffness Simulation (Voxel) works only under Linux. It contains
the same options as Export Stiffness Simulation (Voxel), but it starts the
simulation in Abaqus directly after clicking Run.

The available options are explained under Export Stiffness Simulation (Voxel) in pages
3ff.

ExportGeo-Abaqus
Run Stiffness Simulation (Voxel) -
Options Edt ...
Help Record Run %
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Export fibers as beam elements

EXPORT FIBERS AS BEAM ELEMENTS

With Export Fibers as Beam Elements, fiber objects from GeoDict can be exported
to Abaqus. Click the Options Edit... button to define the settings for the export to
Abaqus. After entering all settings, click Export to export the simulation for Abaqus.

ExportGeo-Abaqus

3 Export to Abaqus beam elements O X
Export Fibers as Beam Elerments - G D
Options Edit ... k EO I C T
Result File Mame (*.gdr) |AbagusBeamElements.gdr
v/ | Cut Fibers to Domain
Help Record Export @E [#l- @ E E‘E | 0K Cancel

In the Export to Abaqus Beam Elements dialog, choose a Result File Name
(*.gdr) according to the current project. The result file contains all information
about the current export. The corresponding result folder contains the input files for
Abaqus and the chosen structure.

To export fibers to Abaqus beam elements, only the setting Cut Fibers to Domain
is available. Checking this option limits the fibers to the domain.

3 Export to Abaqus beam elements O X

GeEoDICT

Result File Name (*.gdr) |AbagusBeamElements.gdr

+ | Cut Fibers to Domain

fa 2 & BB | ok || Ccancel

In GeoDict, fiber objects can be larger than the domain. This has no effect on GeoDict
simulations, since all GeoDict simulations are limited to the domain. However, fibers
which leave the domain may lead to unexpected results in other simulation software,
such as Abaqus. Therefore, it is recommended to keep Cut Fibers to Domain
enabled.

RESULTS

After exporting the fibers, the result file (*.gdr) is automatically opened in the result
viewer. The *.inp file for Abaqus is saved in the results folder with the same name
as the result file. The results folder can be accessed by right-clicking on the name of
the result file and selecting Open Result Folder on the results file name.
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ExportGeo-Abaqus

E] Result Viewer

T, open... File Module
23/ ExtraFiles/ExportGeoAbagus2023/AbagusBeamElements.gdr | ExportGeoAbagus
Open Result Folder

EODICT

Up Down Combine Results

Swap Selected %] Raise Main Window

Synchronize Tabs ]

........

MiJan 4 2023 (2023 Build 61624)
Domain Size: 200 x 200 x 200 Voxel Length: 1 pm |Load Structure

bagusBeamElements.gdr

l AbagqusBeamElements

T <« Expo.. » AbagqusBeamEleme... v D £ Search AbaqusBeamElements
Name #ate modified Type Size
D AbaqusBeams.inp 1/4/2023 1:05 PM IMP File 90 KB
© Structure.gdt 1/4/2023 1:05 PM GeoDict Geometry... 116 KB

2 items =

The *.inp file for Abaqus (with the same name as the result file) can then be imported
into Abaqus for further processing, as seen below in the example for a simple fiber
structure.

e

sembly | Modek [> AbaqusBeamElements | Step: [ Initial

B8 Co-executions

#X Optimization Processes —
11 e
A a
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