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THE GEODICT MATERIAL DATABASE

Structures in GeoDict are 3D voxel images where each voxel has one of 256 possible
material IDs. To each of these material IDs, a material can be assigned. This means
that a structure in GeoDict can contain up to 256 different materials. Materials in
GeoDict can contain all material properties that are needed for simulations in GeoDict.

The GeoDict material database is the place to store material data. A selection of
standard materials is already predefined, but the true strength of the database is that
it allows the user to define additional materials to be used in GeoDict simulations.

The information for each material in the GeoDict material database is saved as a *.txt
file in the material database folder. Therefore, materials can either be edited in the
material database editor or by editing the corresponding *.txt file. Materials can be
exchanged by copying these *.txt files.

[ Mmaterial Database O X
Search Material Database
Group by | Type - C:/Users/blurmner/GeoDict2024/
L MaterialDataBase LI
Name o
M SDh%YSZ General Solid Mechanical Properties Thermal Conductivity Electrical Cong | *
-
1050] Name Aluminum (5083)
Alurninum File Version 2024
Aramide (PPTA - Kevlar 20} ) )
Aramide (PPTA - Kevlar 4) Materal Type | Solid -
Aramide (PPTA - Kevlar 965)
Aramide (PPTA - Twaron) Color
Brass (CuZn30)
Brass (CUZn5) Material Topics  |Metal, StructuralMaterial
Calcite ) )
Carbon Fiber (DIALEAD - K63712) ;| VI Mechanical Properties
g;ggg E:E:; E??ﬂu%?] Electrochemical Properties
E::I?Jlooleﬁber v | Thermal Conductivity
Copper v/ Electrical Conductivity
Cordierite
Dolormite
Epaxy (3501-6) Material Description:
Feldspar
Glass (A-Glass Fiber) Manufacturer: Allega GmbH -
Glass (AR-Glass Fiber) Description: Aluminum, plate, strain hardened (H111).
Glass (C-Glass Fiber) =
" £hee {C Lhee Char m Applications: Equipment and machine parts with sophisticated machining with low
distortion and high manufacturing precision. Suitable According to EN 602 for use in
Add material Add contact with food.
Copy Material  Aluminurn (5083) Copy ... Souccocs =
) bold un-bold
Delete Material Delete
Help Save Database Cancel

Materials can be assigned to GeoDict structures during the creation with GeoDict
structure generation modules (e.g., FiberGeo, GrainGeo, WeaveGeo...) or during the
import from e.g., JCT-scans. Additionally, they can be set for the structure currently
in memory. When saving a structure in a GeoDict format (as *.gdt or *.gad file), its
constituent materials and their properties are saved in that file, too.

This allows for directly simulating on a structure loaded from its file, there is no
necessity to select the materials and their properties for the simulation run. However,
it is always possible to change the materials and their properties prior to simulation.
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The GeoDict Material Database

MATERIALS IN GEODICT

A material in GeoDict can either be a specific material, which is selected from the
GeoDict material database, or set to be Manual. In some cases, the material for a
given material ID might be unclear. Then, the material is Undefined.

53 solver Options O x

GeoDiIcT

Result File Mame (*.gdr) |StokesResult.gdr
Constituent Materials Boundary Conditions | Solver Grid Equations & References

Set all Fluids to...

Temperature -273.15 <= |20 <=1000.00 °C ~ Open & Edit Material Database
+|| Materil Fluid Density / Viscosity | Permeability =
ID Mame Use | Air = Perm. X/ (m®)} Perm. Y/ (m?) Perm. Z  (m?)
oo & Air[fluid].. | [BEL] v =
o1 [ Undefined... | & Mot Defined
02 [ undefined... =0 Mot Defined
03 Undefined... | [&E Not Defined =
L] ]
@E Etl, @ B R Help oK Cancel

Manual materials allow to quickly set the needed parameters, whereas using
materials from the material database allows to reuse them for further simulations.

Materials can be defined during the creation of a microstructure using the GeoDict
structure generation modules or prior to simulation with one of the GeoDict predictor
modules. For a structure in memory, the materials can also be changed independently
of any module.

Different parameters from various application fields can be entered and saved for all
materials, except for undefined materials. Depending on the material type, different
parameters of the material must be entered.
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Materials in GeoDict - Setting the constituent materials in GeoDict

SETTING THE CONSTITUENT MATERIALS IN GEODICT

The constituent materials are selected during the generation of a structure or during
the import from 3D image data. Afterwards, the constituent materials can be changed
if needed.

SETTING MATERIALS FOR STRUCTURE GENERATION

In the structure generation modules (available under Model in the menu bar), the
materials of the material IDs in the structure can be entered before the structure is
created. In most cases, there is the option Material (ID XX) and a button with the
color and material name on it. Clicking on the material opens the Material Selector
dialog where another material can be chosen.

An example for the selection of the constituent materials in FiberGeo is shown below.
For each fiber type, the material can be selected by clicking the corresponding button.

[ FiberGeo Create Options O X
Result File Mame (*.gdr) FiberGeo.gdr pm -

Create Options Fiber Options Fiber Overlap Result Options

Fiber thickness given by | Diameter >
Infinite Circular Diameter / (um) |10 Edit....
Count [ (%) 50
Di t Orientation <Anisotropic Direction> Edit
Materal (0 01) NI Ghass (Solid) [Fiver]... lameter
£ |Chck to choose another constituent materml.|
Remove ¥l Save...
Infinite Circular Diameter / (um) |6 Edit...

Count / (%) 50
Di & Orientation <Anisotropic Direction> Edit...
Material (ID 02) N Ghass (Solid) [Fiber]... lameter

2
Material Selector
Remove %y Savd
Material Type Solid Search
Fiber Type Short Circular - Solid Carbon Eber Ty .
Information  |Fiber Name Topic -
) Brass (CuZn30) Metal
e RE Brass (CuZns) Matal
Calcite Mineral, 01 H
Carbon Fiber (DIALEAD - KB3712) Fiber, Stru
Carbon Fiber (MB01B) Fiber, Stru
Carbon Fiber (T300 Fiber, Stru
Material Information:
w ID 00: Air [invis.] Comnose Fber, Hg
wID 01: Carbon Fiber Cordiorite Cerarrics,
wID 02: Glass Dolomite Mineral, 01
Epoxy (3501-6) Polymer, &
Feldspar Mineral, 01
Glass (A-Glass Fiber) Fiber, Stru_
Open & Edit Material Database ‘ R T
Conce
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The GeoDict Material Database

The Material Selector dialog opens, and all materials stored in the current material
database are available. At the top left, the nhumber and color of the currently selected
material ID can be seen.

On the left side, the Material Type and the name of the currently selected material
are given. Additionally, more information can be entered into the Information field,
e.g. describing the role of the material in the structure. Below, there is the possibility
to Open & Edit the Material Database to check or change the parameters of this
material. The Material Database is described on page 13ff.

On the right side, all available materials can be browsed. Either by directly typing the
name in the Search bar, or, after grouping by Type, Topic, or Property, scrolling
through the list. The currently selected material is highlighted in blue.

The main way to differentiate between materials is the Material Type. Available are
Fluid, Solid, and Porous Solid, which is a mix between pore and solid. There are
two special material types, which are Pore and Undefined. The type Pore can be
described as a voxel containing nothing, especially no solid material and has 100%
porosity. For Undefined materials nothing is known about the material and all
parameters are set to Not Defined.

For many materials one or more Topics can be entered. This could be an application
field or an aggregate state. For example, the predefined material Air has the topics
Gas and Filtration.

When grouping materials by Property, a material appears only in those groups where
the corresponding properties are defined.

Click OK to save the selected material for this material ID and to close the material
selector.

SETTING MATERIALS FOR THE CURRENT STRUCTURE

The constituent materials for the structure currently in memory can be changed by
selecting Settings — Select Constituent Materials in the menu bar.

E FiberGeo/Structure.gdt (Geometry created with FiberGeo) — GeoDict 2024 Standard Edition
File Import Model Analyze Predict Export View EEagbt Macro GeoApp Cloud & Queue Help

i_ ‘:]...- “\]B Elﬂ @H g — [ Color & Visibility Settings...

Lt settings...
Status and Modules Edit Expert Settings..

S e |
w b . ’

Open & Edit Material Database..

Reset Current Settings to Built-In Settings 4
5% 37% U0 T

Alternatively, click the corresponding icon in the toolbar.

E FiberGeo/Structure.gdt (Geometry created with FiberGeo) — GeoDict 2024 Standard Edition

File Import Model Analze Predict Export View Settings Macro GeoApp Cloud & Queue Help

VA RO E@i ST &) (0 ¥ £ 4

i

Status and Modules % View Controls

The concept is shown for the structure on the right: The material assigned to material
ID 01 is changed from Carbon Fiber to Glass.
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Materials in GeoDict - Setting the constituent materials in GeoDict

Material Information:
n ID 00: Air [invis.]
wID 01: Carbon Fiber
wID 02: Glass
n ID 03: Glass [Overlap]

The Select Constituent Materials dialog shows the material information of all
material IDs that are present in the currently loaded structure. Clicking on the plus
icon next to Material shows all 256 material IDs. The icon changes from plus to minus
to hide the material IDs which are not present in the current structure.

At the top, the current temperature is shown and can be changed. The temperature
unit can also be changed, available are K, °C, and °F. This is important if temperature
dependent properties are considered.

Located at the top right is the button to Open & Edit Material Database. The
Material Database is explained on page 13ff.

[ select Constituent Materials [m] o
Temperature -273.15 <= |20 <=1000.00 |°C ~ Open & Edit Material Database
+ Material Solid Density | Fluid Density / Viscosity = Permeabiity | Mechanical Pro
ID Mame Density |/ (ka/m?} ~ | Temp. Range / (°C)
0wl O Ar.

& (&

¢ MateralLaw 1 ~ | 1800

o1 M Carbon Fber... N

02 [N Glass... Click to choose another constituent material.|
03 Glass [Overlap]... 8 aterallaw 1 ~

@u E‘l. @ E. Help Run Cancel

On the left side, the material IDs, their assigned material, and its color (see page 11

how to change it) are shown. The | =.| button next to it opens a report of the relevant
parameters for this material ID.

On the right side, all available parameters are grouped into several tabs. For materials
from the Material Database, the user can check the saved parameters. For some of
the parameters, multiple material laws can be defined in the Material Database. Then,
one can decide in this dialog which material law should be applied.

For Manual materials, which are not stored in the material database, the user can
define the necessary parameters in this dialog. It is also possible to define multiple
material laws by clicking on the + icon at the end of a line to add a new material law.
Delete additional laws by clicking on the — button.

01 [ Soid... | £ [Manuallawi1 ~ | (1800 - -
02 B Glass.__ B | [MaterialLaw 1 ~ | 2580

GeoDict 2024 User Guide 5



The GeoDict Material Database

The material of a material ID can be changed by clicking on the material name. Then,
the Material Selector dialog (see above on page 4) opens and the desired material
can be selected.

Matenal Selector

Material Type Solid Search | |
Solid Glass Group by | Type - |
Information | | Mame Topic -
Glass (A-Glass Fiber) Fiber, Stru
Glass (AR-Glass Fiber) Fiber, Stru
Glass (C-Glass Fiber) Fiber, Stru
| Glass (E-Glass Fiber) Fiber, Stru
: Glass (R-Glass Fiher) Fiber, Stru
Glass (52-Glass Fiber Fiber, Stru
Graphite Fiber (XN-05-305) Fiber, Stru
Graphite Battery, E
Tlize Mineral, i
Tridium Metal, Elet
Iran Metal, St
Kevlar Fiber, Stru
LCO Battery, E _
Open & Edit Material Database | P e STy
m Select Constituent Materials
Temperature -273.15 <= |20 | <=1000.00 |°C ~ | | Open & Edit Material Database |
|1| Material | Solid Density | Fluid Density / Viscosity | Permeabiity = Mechanical Pro
ID Name Density | / (ka/fm#} ~ | Temp. Range / (°C)
00 O A | (B | - .
ot [ Glass... | (@] £ [Materallaw1 ~ | 2580 -
o2 [ Ghass... | (@] [ [Materallaw1 ~ | 2580 -
03 | Glass [Overlap]... | (7| [Material Law 1 ~ | 2580 -
4 3
CACIRC < | . Hep | | Run pf| Concel |

Click on Run to save and apply the selected materials and their properties.

Material Information:

6 GeoDict 2024 User Guide



Materials in GeoDict - Setting the constituent materials in GeoDict

SETTING MATERIALS DURING IMPORT

When a structure is imported in GeoDict (e.g., from a uCT-scan), its constituent
materials can be set during the import.

By default, the material with material ID 00 is set to Pore (Fluid), whereas all other
material IDs are set to Manual (Solid).

Image Processing Segmentation & Labeling
~ Image Segmentation
= Global Thresholding

Result File Name ( | Structure.gdr

Segmentation Mo | Single Threshold >
Method Ofsu v
Material 1 (ID 00) Paore...

Threshold 0.5 F

Volume Fraction 0.900011125

Material 2 (1D 01)  [HEEE soiid...

Volume Fraction 0.099988875

Density / (kg/m3)} |1000

Grammage Plane XY v

Grammage / (g/mz) 19.997775

Create Segmentation

Al Segms Material Selector O X
Multi-Pha

]
]
 Heered GEQDICT
» Phansalkz
b Local Ots  Material Type Solid search
r Watershed  solid Glass Group by | Type -
» Surface Tri :
Information e Topic a
Dolomite Mineral, QilAndGas
Epoxy (3501-6) Polymer, StructuralMaterial
Feldspar Mineral, QilAndGas
Glass (A-Glass Fiber) Fiber, StructuralMaterial
Glass (AR-Glass Fiber) Fiber, StructuralMaterial
Glass (C-Glass Fiber) Fiber, StructuralMaterial
Glass (E-Glass Fiber) Fiber, StructuralMaterial
Glass (R-Glass Fiber) Fiber, StructuralMaterial
Glass [S2-Glass Fiber Fiber, StructuralMaterial
55 Fiber, StructuralMaterial, Fittration
Graphite Fiber (XN-05-305) Fiber, StructuralMaterial
Graphite Battery, Electrochemistry
Tlite Mineral, OllAndGas
Tridiurm Metal, Electrochermnistry, Electral ..
Open & Edit Material Database Iran Metal, StructuralMaterial =
DK Cancel
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The GeoDict Material Database

REASSIGNING MATERIALS AND MATERIALS IDs

One option to change materials in the structure is the Select Constituent Materials
dialog, as described above on page 4. Depending on the use case, there are other
options available through the ProcessGeo module.

It is possible to Reassign Material IDs, to Reassign Materials and to Reassign
the Material of a Material ID (this corresponds to the option in the Select
Constituent Materials dialog). These options are shortly described here but more
information is available in the ProcessGeo User Guide.

To access the options for reassigning quickly through a shortcut, right-click on
Structure in the Project Status section on the left side of the GeoDict GUI.

E Structure.gdt (Geometry created with FiberGeo) — GeoDict 2024 Standard Edition

File Import Model Analyze Predict Export View Settings Macro GeodApp Cloud & Queue Help

mOUE GHGRE ~~ CHICHRC R (A

Lola ¥}

Status and Modules &« View Controls
Camera V| Structure V| Volurne Field Streamiines Particles Triang
Show Outlines Show Halo
5% 36% =

Depth Darkenin Global Lightin
» @ _.24/BExtraFiles/MaterialDatabase2024 : £ Sl

I @ Structure (200x200x200, 1 pm)
b GAD Objects (105
b ) (105) Invert Structure

= Statisti
» ics Create Empty Structure...

v Constituent Materials (3) Save Structure as.. rmatlon :
T Open Result Files (—) \lr [anlS.]

Volume Files (-
) Reassign Material 1D_..

Shadnwrg
Discard Structure and Volume Files

Crop, Embed & Add Layers
Reassign Materials & IDs

Layer v Reassign Material...
»»»»»» . Dilate Structure._. Reassign Material of Material ID__.
FiberGeo Erode Structure...

Flood-Fill Large Pores...
Permute, Rotate, Mirror...
Options £t Edit_ Cleanse Structure. .
Rescale Structure...
Adjust Voxel Length_..

Create Fibers

Alternatively, these options are also available from the menu bar by selecting Model
— ProcessGeo — Reassign Materials & IDs.

m Structure.gdt (Geometry created with FiberGeo) — GeoDict 2024 5t
File Import QIGGEN Analyze Predict Export View  Setting

B U E° FiberGeo b~ o~ ProcessGeo
- e PaperGeo
Status and Mog GrainGeo iew Controls Reassign Materils & IDs -
FoamGeo Camera Reassign Material ID =
[] WeaveGeo Reassign Material ID s
] Reassign Material
-y GridGeo Show Reassign Material of Material ID
o PleatGeo Depth
ep
- 24 GadGeo
I @ 5tru Shado Help @ Record
» @ GAD LayerGeo CerL )
- . P Reassign
’ Statis) MeshGeo
+ Constituent Materials (3) M ai
T Open Result Files (-} (.
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Materials in GeoDict — Reassigning Materials and Material IDs

REASSIGN MATERIAL ID

With Reassign Material ID, the material ID of the corresponding voxels in the
structure is changed. In the example shown below, the material ID 02 is reassigned
to the material ID 01. No voxels with material ID 02 remain in the structure, and it is
not possible to distinguish which fibers belonged to which ID (01 or 02) after the
reassignment. With the additional option Transfer Corresponding Material also the
material of the new material ID is changed to the material of the old material ID.
Using Swap Material IDs allows to swap the old and new material ID.

m Reassign Material ID

GEODICT

0ld mMaterial ID

63 Glass =

Mew Material ID

Material Information:
n ID 00: Air [invis.

wiD 01: Carbon Fiber
wID 02: Glass

Swap Material IDs

Transfer Corresponding Material

Bl carbon Fiber

Material Information:
w ID 00: Air [invis.]
wID 01: Carbon Fiber
n ID 03: Glass [Overlap]

-~

n ID 03: Glass [Overlap]

Help oK

REASSIGN MATERIAL

With Reassign Material, a material in the structure is replaced by another material.
This means that the material is changed for all material IDs which are set to this
material. In the example below, Glass is changed to Carbon Fiber.

E] Reassign Material

0ld Material Glass
New Material Carbon Fiber...
Material Information: [Material Information:
w ID 00: Air [invis.]
ﬂ FE Help oK wID 01: Carbon Fiber

wID 02: Carbon Fiber
w ID 03: Carbon Fibergd

GeoDict 2024 User Guide



The GeoDict Material Database

REASSIGN MATERIAL OF MATERIAL ID

Reassign Material of Material ID corresponds to the option available in the Select
Constituent Materials dialog. As shown in this example, the material is changed for
one selected material ID (here: Carbon Fiber to Glass for Material ID 01).

[ Reassign Material of Material ID O x
Material ID Bl carbon Fiber -
MNew Material Carbon Fiber...

E’hﬂ Ell @ ﬂ' E‘H Help oK Cancel

Material Information:

Material Information:

10 GeoDict 2024 User Guide



Material colors in GeoDict - Color selection

MATERIAL COLORS IN GEODICT

For each material ID in GeoDict, a color can be selected for visualization. These colors
are set globally in GeoDict and are not saved in the structure file. For each material
in the material database, also a corresponding color is stored (see page 11). In the
following, it is described how to use these stored material colors for display.

COLOR SELECTION

The color of a material in GeoDict can be changed through the Color and Visibility
Settings dialog by selecting Settings — Color & Visibility Settings... in the menu

bar, or by clicking the corresponding icon in the toolbar. This opens the Color &
Visibility Settings dialog, which can also be accessed directly from the sidebar on
the right of the user interface.

E Structure.gdt (Geometry created with FiberGeo) — GeoDict 2024 Standard Edition
Fle Import Model Analyze Predict Export View RG] Macro GeoApp Cloud & Queue Help

e Ci % Visibility Settings..;-
a. 0" ‘j]a E‘ﬂ ®B g — Color & Visibility Settings. ;-

£ Settings...

i Py
Status and Modules « View C Edit Expert Settings... B A :i
Ca Select Constituent Materials Particles 4 E
.l W E =% Qpen & Edit Material Database_.. E
Reset Current Settings to Bui-In Settings w2005 Inve S
8% 49% 62% 7

Transpar | 1 ; - B

» @@ _.ocuments/MyFirstGeoDictProject = ¥ dpY (0 200 g
» @ Structure (200x200x200, 1 pm) \iranspar([= vicpz [0 [ 200/% E
+ @ GAD Objects (105) & :
' Statistics Material Infarmation: =

w [D 00: &ir [invis.]

"""" wwlD 01: Carbon Fiber «
(s ID 02: Glass =
FiberGeo rID 03: Glass [Overlap] 2
Create Fibers - §
(]
Options £t Edit é"-
“©
Help @ Record a2
=
o
Cloud 5—
P Generate @
Job Queue H
o
m
o
=
=
«
%L g
2 MARKET ol

€4

# Console | & Notifications

The Color and Visibility Settings dialog shows the colors currently assigned to the
Material IDs and the Constituent Materials.

To use the colors defined in the GeoDict Material Database, click Load Preset and
then, choose Material Database in the Load Color Preset dialog. Confirm the
choice with OK and close the Color & Visibility Settings with the Close button
in the top right.
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The GeoDict Material Database

3 structure.qdt (Geometry created with FiberGeo) — GeoDict 2024 Standard Edition

File Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help
& aal  (» = X | Tal| rgy &F o £
E_QJ‘FBEBOB BE —~ ~ [0S ET L <
Status and Modules <« View Controls £ Color & Visbilty Settings B [
=
Camera v Structure Volume Field Streamlines Particles 4 V| Apply Immediately Apply &
m 5,
Load Preset =3
Structure | Sme * | Transp. |Noi = v Cipy |0 |2 2005 Inve El
9% 49% 62% ’ =
Transpal | 1 y + = Background Color White
» @ _ocuments/MyFirstGeoDictProject = vl dip' (0 20t z g g
Transpal | 0.5( vl cios [0 1= 200 9
» @ Structure (200x200x200, 1 pm) lips - Change al W Black B visble ﬁ
» @ GAD Objects (105) fel @
» Statistics = TR e ie: ID 00: Air [ white visible %
w 1D 00: Air [invis, ]
------- walD 01: Carbon Fiber ID 01: Carbon Fber M Red V| visible «
FiberGeo w0 02: Glass =
w 1D 03: Glass [Overlap ID 02: Glass W Green | ] visble %
3 w
Create Fibers - H . : | ID 03: Glss [ vellow | | visble =
H H (31
Options £ Edt. i i §
«
Help @ Record L
==
o
Cloud g
P Generate =
Job Queue 34
=
T
o
==
3
arl
I
4 ~ ol
2 MARKET s
(CYRCIRR o ) <]
2 Console |# Notifications

For example, the preset color for Glass in the material database is a light grey, as
shown here.

3 Load Color Preset O X

Projector friendhy

| | Black and white

I ERp—

| | Reversed gray values

| _ Reversed gray values (adaptive)

Material Information:
weID 00: Air [invis.]
@ID 01: Carbon Fiber
n ID 02: Glass
n ID 03: Glass [Overlap]

oK Cancel
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Edit and expand the GeoDict Material Database

EDIT AND EXPAND THE GEODICT MATERIAL DATABASE

The GeoDict Material Database installed with GeoDict can be viewed, edited, and
expanded. In the following, it is explained how to access the Material Database, which
information is stored in the Material Database, how to edit the properties of materials
already included in the GeoDict Material Database and how to create new constituent
materials.

ACCESS THE MATERIAL DATABASE

There are several options to access the Material Database in GeoDict:

1. Select Settings —» Open & Edit Material Database... in the menu bar.

B Structure.gdt (Geometry created with FiberGeo) — GeoDict 2024 Standard Edition

File Import Model Analyze Predict Export View EEmgli] Macro GeoApp Cloud & Queue

Help

— ‘:] @E @E @a %~ Color & Visibiity Settings...
- - =T -

Lt Settings...

Edit Expert Settings...
Select Constituent Materials
Open & Edit Material Database...
Reset Current Settings to Buit-In Settings

2. Click the Open & Edit Material Database icon in the toolbar.

3. Click the Select Constituent Materials icon in the toolbar and click Open & Edit
Material Database in the Select Constituent Materials dialog.

= UE Yy G BE - ~ 8¢ ¥ ¥ L <«

Select Constituent Materialsi

& QH GG BE -~ ~ 80 ¥ @ L «

Open & Edit Material Dambase...|

E Select Constituent Materials

Temperature -273.15 <= |20 <=1000.00 °C -~ Open & Edit Material Database
+ || Material Solid Density | Fluid Density / Viscosty =~ Permeabilty = Mechanical Pro
I Mame Density | / (ka/m#)} ~ | Temp. Range / (°C)
oo O A B | =
o1 [ Carbon Fiber... B [ [MateralLaw 1 ~ | 1800
02 [ Glass... =1 Material Law 1 ~ | 2580
03 Glass [Overlap]... | |FL Material Law 1 ~ | 2580
q F
@H @, @ 2} Help Run Cancel
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The GeoDict Material Database

4. Click the Open & Edit Material Database button located in the Constituent
Materials tab of the Solver Options for the predictor modules (ElastoDict,
ConductoDict, FlowDict, DiffuDict, FilterDict, etc.):

ﬂ Large Deformation Options

Result File Mame (*.gdr) |Def0rmati0nRe5u|t.gdr |
Constituent Materials | Macroscopic Load Case Geometry Handling Solver = OQutput | Equations & References
| Open & Edit Material Database [ |
|i| Material | Mechanical Prop. |
ID Mame Material Law E/ (GPa) v G/ (GPa) a/ (1/K) Plasticity Model Visco-Plas
ool & A LN = |[Pore - | Isotropic 0 ] - ] Mone Mone
0L - Carbon Fiber... | IEI § | Trans. It = | Transverse Isotropic 230; 15  0.15; 0.2 27 -1e-07; 1e-05  Mone Mone
0z [ Glass... | B | ElasticFi ~ | Isotropic 72 022 - Se-06 None Mone
03 | Glass [Overiap]... | [T ] | Elstic-F ~ | Isotropic 72 0.22 = 5e-06 None Mone
4 [»
YAty - Y Wb | [ ok || Goncel |

5. Click any material button in generator or predictor modules, and then click
Open & Edit Material Database in the Material Selector dialog box.

m Large Deformation Options

Infinite Circular |
Count / (%) |s0 |
Material (10 01) NN Carbon Fiber (SAA)... | Diameter
| Remove | ‘ &y Save..

Material S¢ 'ector

GEODN

Material Type Solid
Solid

Carbon Fiber

Information |

| Open & Edit Material Database

Diameter [ (pm) |1U H Edit.. |

Crientation |<Am50tropic Direction> | \ Edit.. |

Search | |

Group by | Type

MName Topic | =
Brass (CuZn30) Metal
Brass (CuZns) Metal

Calcite

Carbon Fiber (DIALEAD - K63712)
Carbon Fiber (M&0JB)

Carbon Fiber (T300

Mineral, OllAndGas

Fiber, StructuralMate...
Fiber, StructuralMate._..
Fiber, StructuralMate...
Fiber, StructuralMate...
Fiber, Fittration, Stru...

Carbon Fiber
Cellulose

Copper Metal, Battery, Electr...
Cordierite Ceramics, Electroche... |
Dolomite Mineral, QilandGas -

/

| ok || Cancel |

GeoDicT

Result File Name (*.gdr)

Constituent Materils | Macroscopic Load Ca

| DeformationResult.gdr

Geometry Handling

Solver

|1| Material|
I Mame Material Law
0o | | (&) [Pore v | Isotropic
01 LA [Trans. I ~ |
02 Glass... | (&) | Elastic-Fi ~ |  Isotropic
03|  Glass [Overap]l... | [ |EfsticF ~ |  Isotropic

Mechanical Prop.

Transverse Isotr
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For the predictor modules (ElastoDict, ConductoDict, FlowDict, DiffuDict, FilterDict,
etc.), the material buttons are located in the Constituent Materials tab of the
Solver Options.

After clicking Open & Edit Material Database, the Material Database dialog
opens:

[ Material Database O X
Search Material Database
Group by | Type - C:/Users/blumer/GeoDict2024/
MaterialDataBase Choose...
Name Topic =
~ Solid

General Solid Mechanical Properties Thermal Conductivity Electrical Conducti * | ¥

Aluminum (5083

Graphite Fiber (XN-05-305) Fiber, StructuralMaterial Sources:

Graphite Battery, Electrochemis...

Tlite Mineral, OilAndGas Stress - Strain:

Tridium Metal, Electrochemistr... Total Materia Database - Strength of candidate materials for nuclear fusion reactor and

Iron Metal, StructuralMaterial |~ their electron beam welded joint at cryogenic temperature / 5. Kaga, K. Fuji, T. Tamura,

] Y. Yamamoto, K. Ogawa, N. Abe, M. Tomie / Welding Research Institute of Osaka

Add Materal Add University / 1988 / Transactions of JWRL, Val 17, No. 2; Oct-31 =
Copy Material ~ Aluminum (5083) Copy ...

Aluminum (AA - 1050) Metal, StructuralMmaterial Hame Aurminum (5083)

Alurninum Metal, StructuralMateri... File Version 2024

Aramide (PPTA - Kevlar 29) Fiber, StructuralMaterial

Aramide (PPTA - Keviar 49) Fiber, StructuralMateril Material Type solid -
Aramide (PPTA - Kevlar 965) Fiber, StructuralMaterial

Aramide (PPTA - Twaron) Fiber, StructuralMaterial Color u

Brass (CuZn30)
Brass (CuZn5s)
Calcite

Carbon Fiber (DIALEAD - K83712)

Carbon Fiber (M60JB)
Carbon Fiber (T300)

Carbon Fiber Fiber, StructuralMateri... =

Celulose Fiber, Fittration, Struct... H v| Thermal Conductivity

Copper Metal, Battery, Electro... i | V| Electrical Conductivity

Cordierite Ceramics, Electrochemi... i

Dolomite Mineral, OllandGas

Epoxy (3501-6) Polymer, StructuralMat.. N i

Feldspar Mineral, OilAndGas R T

Glass (A-Glass Fiber) Fiber, StructuralMaterial Manufacturer: Allega GmbH =

Glass (AR-Glass Fiber)
Glass (C-Glass Fiber)
Glass (E-Glass Fiber)
Glass (R-Glass Fiber)
Glass (52-Glass Fiber)
Glass

Delete Material

Help

Metal

Metal

Mineral, OlandGas
Fiber, StructuralMateri...
Fiber, StructuralMateri...
Fiber, StructuralMateri...

Fiber, StructuralMaterial
Fiber, StructuralMaterial
Fiber, StructuralMaterial
Fiber, StructuralMaterial
Fiber, StructuralMaterial
Fiber, StructuralMateri...

Delete

Material Topics Metal, StructuralMaterial
| Mechanical Properties

Electrochemical Properties

Description: Aluminum, plate, strain hardened (H111).
Applications: Equipment and machine parts with sophisticated machining with low

distortion and high manufacturing precision. Suitable According to EN 602 for use in
contact with food.

B | U

Save Database Cancel

GeoDict 2024 User Guide
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CHOOSE A MATERIAL DATABASE

On the upper right corner of the Material Database dialog, click Choose... to select
a material database. A material database is a folder containing various *.txt files, one
for each material (see also page 26). Selecting a material database thus means to set
the path to a material database directory.

Material Database

C:/Users/blumer/GeoDict2024/MaterizlDataBase I/\\ﬁ Choose...

Select 3 material database directurr.h
General Solid Mechanical Properties Thermal Conductiv ata

The default path for the supplied GeoDict Material Database is

B C:\Users\username\GeoDict20xxX\MaterialDataRase for Windows

B /home/username/.geodict20XX/MaterialDataBase for Linux

B B < - | MaterialDataBase

File Home Share Wiew o
« = v 4 <« (GeoDict2024 » MaterialDataBase v O L Search MaterialDa...
Mame a Date modified Type Size ~
[of avszot 18.07.2023 09:55 TXT File 9 KB
[ Airtxt 06.07.2023 TXTFile 4KB
[ Aluminum (5083).txt 18.07.2023 TXT File 7KE
[ Aluminum (A4 - 1050).tet 18.07.2023 09 TXT File 6 KB
[ Aluminum.bet 09.08.2023 13:26 TXT File G KB
[ Aramide (PPTA - Kevlar 29).txt 18.07.2023 09:55 TXT File 4KE
[ Aramide (PPTA - Kevlar 49).txt 18.07.2023 09:55 TXT File 4KB
[ Aramide (PPTA - Kevlar 965).txt 18.07.2023 09:55 TXT File 4KB
B{Aramide(PPTA-Twaronj.bct 18.07.2023 09:55 TXT File 4 kB
[ Brass (CuZn5).txt 09.08.2023 13:26 TXT File 3KB
[ Brass (CuZn30).bxt 09.08.2023 13:26 TXT File 3KB
[ Calcite.txt 18.07.2023 09:55 TXT File 3KE
[ Carbon Dioxide (CD2).bet 06.07.2023 15:13 TXT File TKB
[ Carbon Fiber (DIALEAD - K63712).kxt 18.07.2023 09:55 TXT File 3KB
[ Carbon Fiber (MB0JB).txt 18.07.2023 09:55 TXT File 4KB
[ Carbon Fiber (T300).&xt 18.07.2023 055 AT Ky B
96 itermns =

If the default material database needs to be recovered, it can be copied from the
GeoDict installation directory, e.g., from:

« 0Q5(C) » Program Files » Math2Market GmbH * GeoDict2024 » MaterialDataBase w

An arbitrary folder can be chosen as Material Database. For example, a shared
network folder could be chosen as material database folder. This way, the same
database can be accessed by multiple GeoDict users.

If the current material database folder is deleted, it is automatically recovered from
the installation folder at the next start of GeoDict.
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Materials can be added to the Material Database in two ways:
1. Add or copy materials in the material database dialog (see page 24)

2. Copy the corresponding *.txt files from another material database into the
MaterialDataBase folder.

In this way, it is also possible to create a new material database with materials that
are not shipped with GeoDict.

How TO USE THE MATERIAL DATABASE

The GeoDict Material Database dialog consists of two main panels. In the panel on
the left side materials can be searched, grouped, added (see page 24), copied (see
page 24) or deleted. On the right side, the currently chosen material can be edited
(see page 19).

The material database can be searched with the search box at the top of the material
database dialog.

3 Material Database O X
Search r Material Database
Group by | Type - C:/Users/planas/GeoDict2024/
MaterialDataBase Choose...
Mame -
v sold General Solid Mechanical Properties The 4 |*
8Y5Z

Alurminurm (5083
Alumrinum EAA - ]1n5n] I SLED
Aluminum File Wersion 2024
Aramide (PPTA - Kevlar 29)
Aramide (PPTA - Keviar 49)
Aramide (PPTA - Kevlar 965 | ; | Color W Dark agray

gs:;l?gugnpgg? - Twaron) ¢ | Material Topics chemistry, Fuel Cell
Brass (CuZn5) | Mechanical Properties

Material Type | Solid =

Calcite
Carbon Fiber (DIALEAD - KE Electrochemical Properties
Carbon Fiber (M&0JB) | Thermal Conductivity
Carbon Fiber (T300) = ) .
. S E— : v | Electrical Conductivity
Add Material Add Material Description:
Copy Material 8YSZ Copy ... Ganarals 8 rmnlts wtriaockshilizad zircans (8YST
Delete Material Delete R
Help ve Databa | Cancel

Alternatively, the materials can be grouped by Type, by Topic or by Property.

The Types are GeoDict’'s material categories (Fluid, Solid and Porous), while the
Topics can be user-defined (See page 19).

When choosing Property, all materials are grouped for which a corresponding
property is defined.
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m Material Database

m Material Database

m Material Database

Search Search Search
[Group by | Type = ] [Group by | Topic = ] [Group by | Property ']
Name Topic Namea Type Namea Type
» Solid v Electrochemistry » Solid Density
> Fluid = Fuel Cel ~ Fluid Density / Viscos
8YSZ Solid
Carbon Dioxide (CO2)  Gas, Electroch... ~ Gas Carbon Dioxide (CO2)  Fluid
Electrolyte (Solvionic)  Liquid, Battery,... Electrolyte (Solvionic)  Fluid
Electrolyte Liquid, Battery,... Carbon Dioxide (C02)  Fluid Electrolyte Fluid
Helium Gas, Electroch... Helium Fluid Helium Fluid
Hydrogen Gas, Electroch... Hydrogen Fluid Hydrogen Fluid
Mercury Liquid MNatural Gas Fluid Mercury Fluid
MNatural Gas Gas, OilAndGas Oxygen Fluid MNatural Gas Fluid
ail Liquid, Fiteration b Filtration ail Fluid
Oxygen Gas, Electroch... b Metal Oxygen Fluid
Water (Bring} Liquid, QilAndGas v StructuralMaterial Water (Brine) Fluid
Water (Distilled) Liquid, QilAndGas »  Battery Water (Distilled) Fluid
Water Liquid, Fiteration b Fiber Water Fluid
» Mineral v Mechanical Properties
+ OilAndGas b Electrochemical Properties
~ Ceramics »  Thermal Conductivity
Cordierite Solid v Electrical Conductivity
» Liquid Porosity / Tortuosity
» Polymer
b Electrolyzer
» Basic
Add Material Add Add Material Add Add Material Add
Copy Material  Air Copy ... Copy Material  Air Copy ... Copy Material  Air Copy ...
Delete Material Delete Delete Material Delete Delete Material Delete
Help Help Help

Clicking on a material selects this material and its list entry is highlighted in blue.

With the Delete button the selected material is removed from the chosen material
database. This means the *.txt file is deleted from the material database folder.

The Help button gives directly access to this User Guide.

After editing is done, click Save Database to save the changes to the database (see
also page 26) and close the Material Database dialog window. With Cancel the dialog
window is closed without saving the changes.

18
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Edit and expand the GeoDict Material Database

EDIT EXISTING MATERIAL DATABASE ENTRIES

The material database can be edited by modifying or adding properties of constituent

materials through the Material Database dialog.

In the left panel, click to highlight and choose one of the materials in the current

GeoDict material database.

In the right panel, under the General tab, the Material Type (Solid, Fluid, Porous),
its assigned Color, the Material Topics (e.g., Battery, Electrochemistry), the

material Properties, and the Material Description can be edited.

[ Material Database O X
Search Material Database
Group by | Type e C:/Users/blumer/ GeoDict2024/MaterialDataBase Choose...
ime Topit*
SD"%YSZ Elact General I Solid I Mechanical Properties Thermal Conductivity Electrical Conductivity I Metadata
Aluminum (5083 Metd )
Alsminum (AA - 1050) Mata Mame Aluminum (5083) A
Alurninum Meta File Version
Aramide (PPTA - Kevlar 29) Fiber ) "
Aramide (PPTA - Kevlar 49) Fiber Material Type Solid -
Aramide (PPTA - Kevlar 965) Fiber
Aramide (PPTA - Twaron) Fiber Color
Brass (CuZn30) Meta ) ) -
Brass (CuzZns) Meta Material Topics Metal, StructuralMaterial
Calcite Mine " "
Carbon Fiber (DIALEAD - K63712) Fiber ¥ Mechanical Properties
Carbon Fiber {(M60IB) Fiber ) )
Carbon Fiber (T300) Fber | Electrochemical Properties
Carbon Fiber Fiber | : -
Calulose Fber | V| Thermal Conductivity
Copper Meta V| Electrical Conductivity
Cordierite Ceral
Dolomite Mine
Eeplgl)é;a[rgsmm ;?nh;r Material Description:
Glass (A-Glass Fiber) Fiber Manufacturer: Allega GmbH =
Glass (AR-Glass Fiber) Fiber Description: Aluminum, plate, strain hardened (H111).
Glass (C-Glass Fiber) Fiber
Glass (E-Glass Fiber) Fiber Applications: Equipment and machine parts with sophisticated machining with low distortion and high
Glass (R-Glass Fiber) Fiber manufacturing precision. Suitable According to EN 602 for use in contact with food.
Glass (52-Glass Fiber) Fiber
Glass Fiber Sources:
Graphite Fiber (XN-05-305) Fiber _
e T Stress - Strain:
Total Materia Database - Strength of candidate materials for nuclear fusion reactor and their electron
Add Material Add beam welded joint at cryogenic temperature / 5. Kaga, K. Fuji, T. Tamura, Y. Yamamoto, K. Ogawa, N.
Abe, M. Tomie / Welding Research Institute of Osaka University / 1988 / Transactions of JWRI, Vol 17, |~
Copy Material Aluminurm (5083) copy ...
B /I U
Delete Material Delete
Help Save Database Cancel

Three material types are available in GeoDict: Fluid, Solid and Porous. Depending

on the material type, different material properties can be assigned.

B For a Fluid, the density and the dynamic and
kinematic viscosity are defined in the Fluid tab.

Generzl | Fluid

Name Material_MNew
Additionally, Mechanical Properties, Fle Verson 2024
Electrochemical Properties, Thermal Material Type | Fuid
Conductivity, and Electrical Conductivity can be b M Dark gay
selected as optional parameters. Matersal Topics

Mechanical Properties

Density, Dynamic Viscosity, Kinematic
Viscosity, Thermal Conductivity and Electrical -
Conductivity can be temperature dependent, and e (e
the mechanical properties contain the option to add

a thermal expansion coefficient.

Electrochemical Properties

GeoDict 2024 User Guide
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The GeoDict Material Database

B For Solid materials, only the density must be
defined in the Solid tab. Additionally, Mechanical

General | Solid

MName Material_New

Properties, Electrochemical Properties, Fle Verson 2024

Thermal Conductivity, and Electrical Materil Type | Sold -
Conductivity can be selected as optional Color M Dark gray
parameters. Material Topics

Mechanical Properties

Density, Thermal Conductivity and Electrical
Conductivity can be temperature dependent, and
the mechanical properties contain the option to add
a thermal expansion coefficient.

Electrochemical Properties
Thermal Conductivity
Electrical Conductivity

General Solid

B Porous materials have the same options as Solid | atera
. . . ame aterial_New
materials, but they additionally allow to define the Fle Verson 2004

Permeability and Porosity and Tortuosity. Material Type | Porous v
Color W Dark gray

The Porosity and Tortuosity cannot be set to be |, .. 1o
temperature dependent. permeabilty

Mechanical Properties
Electrochemical Properties
Therrmal Conductivity
Electrical Conductivity
Porosity and Tortuosity

The material color can be changed by clicking on the corresponding button, e.g.,
W Dark gray %

The other tabs depend on the material properties that are selected under the General
tab. Available are Mechanical Properties, Electrochemical Properties, Thermal
Conductivity and Electrical Conductivity. Additionally, for Porous material types,
the Permeability and the Porosity and Tortuosity can be chosen.

In the Material Description panel the references for the predefined material
properties can be found. This text box can be edited by the user to add more
comments on the material.

SOLID AND FLUID PROPERTIES

Depending on the chosen Material Type, the second tab is called Solid (for Solid and
Pore) or Fluid (for Fluid). Here, the density and, for fluids, the dynamic and kinematic
viscosity are defined. Multiple Material Laws can be created for different application
cases or physical conditions. For example, the physical properties may change for
varying pressure values. Thus, for different pressure values an individual material law
can be defined.

In the Density Selection panel select a material law from the drop-down menu.
Density Selection

Edit Material Law Pressure = 68.95 bar [1000 psia] =~ Delete Rename
Add Material Law F

Edit the chosen rraterial Ial.'.r.i Add

Below, the current values are shown and can be edited. The selected material law can
be deleted with Delete and a new name can be given with Rename.

To create a new material law, type its name in the Add Material Law box and click
Add. Then, the values can be entered below and a material law with the entered
name is listed under Edit Material Law.

20 GeoDict 2024 User Guide



Edit and expand the GeoDict Material Database

Density Selection

Edit Material Law Pressure = 68.95 bar [1000 psia] ~ Delete Rename

s

Add Material Law New_MaterialLaw] | Add

Density Selection

Edit Material Law New_MaterialLaw F A Delate Rename
E

Add Material Law dit the chosen material la-.-.r.| Add

From the Parameter drop-down menu choose if the density (and viscosity for fluids)
should be temperature dependent or not. In the latter case, simply enter in the
corresponding values.

For the parameter Temperature, a table allows to enter the corresponding density
and viscosity values for different temperature values. This table can be saved as ASCII
*.txt file and such a file with values can also be loaded into the material database.

MECHANICAL PROPERTIES

Under Mechanical Properties, multiple material laws can be defined. Later, one of
them can be selected to run a simulation. For further information about how to define
the Mechanical Properties of materials, refer to the ElastoDict handbook of the User
Guide.

Parameter Temperature -
Temperature / {°C)

1/ 37.78 61.4 k' .331e-05

27111 53.2 1.419e-05

3/104.44 45.8 1.51e-05

4/137.78 40.8 1.6e-05

5171.11 37.6 1.69e-05

4 2

Mumber of Rows 5 =

Load... Save...

ELECTROCHEMICAL PROPERTIES

In the Electrochemical Properties section, the parameters are set depending on
the role of the material in a lithium-ion battery cell. First, select the role from the
drop-down menu.

General Solid Mechanical Properties Electrochemistry Ther

Role in Battery Cell: | Inclusion

Electrolte

Separator

Active Material

Binder and Carbon Black
Current Collector
Undefined
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Enter the parameters if necessary. For some roles (e.g., Separator), no parameters
need to be entered. More details about the parameters can be found in the BatteryDict
handbook of the User Guide.

THERMAL CONDUCTIVITY

Thermal conductivity is used, e.g., in ConductoDict and can be temperature
dependent or not. It can be isotropic, transverse isotropic or orthotropic and the
material laws can be edited as described above on page 20. More information on
Thermal conductivity can be found in the ConductoDict handbook of the User Guide.

ELECTRICAL CONDUCTIVITY

Electrical conductivity works analogously to thermal conductivity and details can also
be found in the ConductoDict handbook of the User Guide.

PERMEABILITY

The Permeability can have the parameter Temperature or none. It can be the same
in all directions (Isotropic) or can be differentin X, Y, and Z direction (Anisotropic).
The tab works analogously as described above on page 20.

General Solid Permeability

Parameter Mone -

Type Isotropic -

Permeability / (m?) ]

POROSITY AND TORTUOSITY

Porosity and Tortuosity can only be entered as scalar values with no parameters.

General Solid Porosity and Tortuosity

Porosity [ (%) ]
Tortuosity / (1) ]

METADATA

In the metadata tab, custom properties can be defined, e.qg., it is possible to add new
physical properties. They can be accessed, e.g. through a Python interface.

Click on Edit Parameters to open the Edit Parameter-Map dialog. Enter a Key, a
Unit, and a Value for this key in the chosen unit. The metadata will also be saved in
the text file for the material as Parameter Map.
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Edit and expand the GeoDict Material Database

ﬂ Edit Parameter-Map

General Solid Metadata

Unit Value

GEoDIcT

1 Speed mys 10
/ 2
/

Edit Parameters 4 ] 3

w
o

Murmnber of Rows

| Load... [ Save.. |

| oK || cancel |
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ADDING NEW MATERIALS TO THE DATABASE

The material database can

be expanded by adding new constituent materials or by

copying (and editing) existing materials in the Material Database dialog.

CREATING NEW MATERIALS

To add a new material to the database, enter a name for the new material in the
corresponding box in the lower left corner of the dialog (e.g., Material_New in the

example below). Click Add.

LIG32 | OETUIgaD | ILT

Glass Fiber
Graphite Fiber (XN-05-305) Fiber _
s 1]
Add Material  |Material_New| | Add
Copy Material  Aluminum (5083) COpY ..

Delete Material Delete

Help

Material_New appears listed in the left panel and default values appear in the right
panel under the General and the Solid tabs.

When a material is newly created, its Material Type is set to Solid per default and
therefore it appears under the Solid tree listed at the very end.

E Material Database

Search
Group by | Type

Name
PVDF Binder (BM-451B)
PVDF Binder (Solef)
PVDF Binder + Carbon Black
Pyrice
Quartz (Fused)
Quartz
Silicon
Sitver
Steel (A36)
Steel (C45E)
Steel (DIN 17205 - 25CrMo4)
Steel (DIN EM 10130 - DCO1)
Steel (S3551R - GOST 14249)
Titanium
UMAT Test
Zinc Oxide
Zinc

» Fluid
1

Add Material
Copy Material Material_New

Delete Material Delete

Help

Material New

Material Database

C:/Users/blumer/GeoDict2024/

MaterialDataBase Choose...

General | Solid Metadata

Name Material_Mew
2024

Solid

File Version
Material Type
Color M Dark gray
Material Topics

Mechanical Properties

Electrochemical Properties

Thermal Conductivity

Electrical Conductivity

L3

Material Description:
Add P

copy ...

Ic

Save Database Cancel

In the next step, the Material Type and its properties can be set under the
corresponding tabs (see the corresponding paragraph on page 19).

COPYING EXISTING MATERIALS

Alternatively, an existing material can be copied by selecting the material and clicking

Copy ....

24
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m Material Database

Search | | Material Database
Group by | Type - C:/Users/blumer/GeoDict2024/
| | MaterialDataBase | Chcos= |
Name - —
v SO'I%YSZ General | Solid Mechanical Properties Thermal Conductivity Electrical Cond ¢ | 4
050) 1 Name Aluminurm (5083)
Aluminum File Version 2024
Aramide (PPTA - Kevlar 29) ) "
Aramide (PPTA - Kevlar 40) Materal Type | Solid '
Aramide (PPTA - Kevlar 965) u
Aramide (PPTA - Twaron) Color | |
Brass (CuZn30) H ) ) -
Brass (CUZn5) i | Material Topics |Metal, StructuralMaterial |
Calcite 1 ) )
Carbon Fiber (DIALEAD - K63712) vl[Medianical Propetties
g;ggz E:Ez; Eﬁggé?) Electrochemical Properties
Caém%;eﬁber | Thermmal Conductivity
Copper | V| Electrical Conductivity
Cordierite -
[] I D
Material Description:
Add Material | [l add | E =
Manufacturer: Allega GmbH =
Copy Material  Aluminum (5083) Copy ... [, - o B o
— B | U
Delete Material | Delete |
| Help | | Save Database | | Cancel |

A dialog is shown, which asks if the material database should be saved before adding
the copied material. It is recommended to choose Yes to proceed.

E] Copy Material

Save Current Database 'C:fUsers/blumer/GeoDict2024/MaterialDataBase'?
Otherwise the changes in the material database dialog are lost.

(Click in the dizleg to stop the countdown.)

| Xesh_H Mo |

In the next step, the name for the new copy of the material can be selected. In this
example, the default name is kept. Click Run to create the material.

ﬂ Copy Material

GEODICT

Old File Mame C:/Users/blumer/ GeoDict2024/MaterialDataBase/ Aluminum (5083 ).t

Mew Material Name |Aluminum (5083) - Copy |

[ Run [, || cancel |

Then, the new material is shown in the material database and can be edited as
explained before.

m Material Database

Search | | Material Database
Group by | Type - C:fUsers/blumer/GeoDict2024/
per | e | MaterialDataBase | Choose... |

Name - —
T SO'I%YSZ General Solid Mechanical Properties = Thermal Conductivity Electrical Cond ¢ | 4 |

Aluminum (5083) - Copy ]

Aluminum (5083) | MName Aluminum (5083) - Copy

Aluminum (AA - 1050) File Version 2024
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SAVING THE MATERIAL DATABASE

When all parameters are set as desired, either continue with the next material or click
Save Database at the bottom of the Material Database dialog to save all changes
to the database and close the window.

B | U
Delete Material Delete

Help Save Database Cancel

The material database entries are stored as *.txt files in the current material database
folder (either the default GeoDict material database or a user-selected database).

The filename of the *.txt file is the name of the material in the database (here:
Material_New.txt). This text file contains all information about the material database
entry. It can be shared to other users and copied to other GeoDict material databases.

l l & - || MaterialDataBase

File Home Share Wiew 9
&« 3 v 4 < GeoDict2024 » MaterialDataBase v | O & Search MaterialDa...
Mame B Date modified Type Size el
[ Hydrogen.txt 06.07.2023 15:13 TXT File 4KB
[ Mitetct 18.07.2023 09:55 TXT File 1KB
[ Iridium.bet 15.08.2023 17:05 TXT File 4 KB
[ Iron.xt 18.07.2023 09:55 TXT File 5KB
[ Keviar.txt 06.07.2023 15:13 TXT File 4KB
[of LCOxt 09.08.2023 13:26 TXT File 12KB
[ LFP.xt 09.08.2023 13:26 TXT File 12 KB
[ Lithium.txt 18.07.2023 09:55 TXT File 5 KB
[ LMO.bt 09.08.2023 13:26 TXT File 12 KB
[ Material_New.txt 20.09.2023 08:43 TXT File 2KB
[ Mercury.tt 06.07.2023 15:13 TXT File 4KB
e Nafion 117.xt 15.08.2023 16:47 TXTFile 9KB
[ Natural Gas.txt 27.07.2023 23:04 TXT File 3KB
[ NCA bt 09.08.2023 13:26 TXT File 13 KB
[ Mickel.bet 5 TXT File 5 KB
[ Microfer (6025 HT).txt 18.07.2023 09:55 TXT File 2KB v
o7 items 1 item selected 1,02 KB =

These text files can be opened and edited with any text editor, such as Notepad++.
All parameters can also be changed directly in the *.txt file. As an example, the file
for Aluminum (5083) is shown.
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Users\blumer\GeoDict2024\MaterialDataBase\Aluminum (5083).tct - Notepad++

File Edit Search View Enceding Language Settings Tools
sHHER B sk 2% BE =1 EFERRAo® @EDBE

[=] Aluminum (5083) 0t E:il

Macro  Run

Plugins  Window 7 + ¥ X

33 <Material> ~

34 E Type Solid

35 —| <Color>

36 - RGBE 173,178,189

37 </Color>

38 Topics Metal,StructuralMaterial

39 H <Solid>

40 Parameter None

41 - Density 2660 [kg/m”*3]

42 </solid>

43 —-| <Thermal>

44 E <MaterialLawl>

45 Name Iso. Law

46 Parameter Temperature

47 Type Isotropic

48 Temperature 20 [Celsius]

49 - Conductivity 112.5 [W/ (mK) 1]

50 - </MaterialLawl>

51 </Thermal>

52 E <Electrical>

S — <MaterialLawl>

54 Name Iso. Law

55 Parameter None

56 Type Isotropic

57 - Conductivity 16998640 [S/m]

58 - </MaterialLawl>

59 </Electrical>

60 [ <Elasticity>

6l % <MaterialLawl>

62 = <Measurement>

€3 Strain 0,3.9,11.52,13.4¢,15.27,17.94,19.4,21.5,23.32,24.

€4 - Stress 0,0.171,0.232,0.245,0.2€67,0.278,0.285,0.279,0.288

€5 </Measurement>

66 Type Isotropic

67 Name Elasto-Plastic (20 °C)

68 YoungsModulus 71 [GPal

€9 PoissonsRatio 0.33 [11

70 AllowThermalExpansion true

71 ThermalExpansion 2.38e-05 [1/K]

72 PlasticityType Exponential // Possible values: None, Constant, A

72 71 emaTT met 3 3 ForMamme WMana f/ TNhrccihla traliimc s WMana TAar=irmaT A nan e nAr Y
£ >
Python file length : 6.976 lines: 108 Ln:31 Col:15 Pos:3.359 Windows (CRLF)  UTF-8-BOM INS
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