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1 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.

m Matenal Database (m] b4
Search Material Database
Group by | Type - C:/Users/burger/GeoDict2026/MaterialDataBase Choose..
Name -
- Sohgvsz General | Solid = Mechanical Properties | Thermal Conductivity | Electrical Conductivity ’
Name Aluminum (5083)
Aluminum (AA - 1050)
Aluminum File Version 2024

Aramide (PPTA - Kevlar 29)

Material T Solid =
Aramide (PPTA - Kevlar 49) aenial fype o
Aramide (PPTA - Kevlar 965) Col B Cust:
Aramide (PPTA - Twaron) ol gstem
Brass (CuZn30) Material Topics Metal, StructuralMaterial
Brass (CuZn5)
Calcite _ | v Mechanical Properties
Carbon Fiber (DIALEAD - K63712) :
Carbon Fiber (M601B) - Electrochemical Properties
Carbon Fiber (T300) o
Carbon Fiber v Thermal Conductivity
Cellulose
Copper V| Electrical Conductivity
Cordierite
Dolomite ) e
Epoxy (3501-6) Material Description:
Feldspar ) Manufacturer: Allega GmbH .
Glass (A-Glass Fiber) Description: Aluminum, plate, strain hardened (H111).
Glass (AR-Glass Fiber) .
« N , 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.
Add Material Add
Sources: >
Copy Material  Aluminum (5083) Copy ...
N B I U “sup _sub
Delete Material Delete
(2) Help Save Database Close

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 uCT-
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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Material Database:

Learn to use the Material Database:

o Materials in GeoDict| s
Learn how constituent materials are defined and organized in GeoDict.

e Material Colors[ )
Learn how to use stored material colors for display purpose.

e Edit and expand the GeoDict material databasel 21
Learn how to edit the properties of predefined materials and how to create new constituent
materials in the GeoDict Material Database.

e Join the conversation

Visit the Community on GeoDict Forum to be inspired and get answers to top
questions.

Find illustrative application examples on the website.

Our tutorials and seminar videos give you a first hands-on experience. They are
collected in the Learning Center.

Send your Support Request to our technical Support.
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1.1 Materials in GeoDict

A material in GeoDict can either be a predefined 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.

ﬂ FlowDict — Stokes(-Brinkman) (m] X

GEODICT
Result File Name (*.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

+ | Material Fluid Density / Viscosity | Permeability

ID Name U
00 O Ar.

o1 [N Solid...
02 I Glass...

03 Undefined...

Air - Density |/ (ka/m?) ~ | Dyn. Viscosity / (ka/(m s)) Temp. Range / (°C)
v . | Material Law 1 ~ | 1.204 1.834e-05 -10, 427

&= E A 7

Not Defined

N, @B E‘l @ - g E‘B (04 Cancel
Manual materials allow to quickly set the required parameters, whereas using materials from
the material database allows to use the predefined parameter values.

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.l

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.

Topics of this section

e Setting the constituent materials| 5]
Learn how materials can be set in GeoDict.

e Reassigning Materials and Materials IDs[ 131
Learn how to substitute one material (or material ID) for another.

1.1.1 Setting the constituent materials

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.

VSetting materials during structure generation
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Material Database: Materials in GeoDict

In the structure generation modules (available under Model in the menu bar), the
material parameters 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 Fibers

GeoDicT

Result File Name (*.gdr) FiberGeo.gdr pm v

Create Options Fiber Options | Fiber Overlap Result Options
Fiber thickness given by | Diameter -

Infinite Circular Diameter / (um) 10 Edit...

Count / (%) 50 Orientation Anisotropic Direction Edit...
Material (10 01)  [JI Glass (Solid) [Fiber]... Diameter

2 kh(k to choose another constituent material.
Remove & Save...

Infinite Gircular Diameter / (um) 6 Edit...

Count / (%) 50 Orientation Anisotropic Direction Edit...
Diameter

Material (ID 02) I Glass (Solid) [Fiber]...

2 Bk S-B B oK Cancel

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

GEoDicT
Material Type Solid Search
Solid Carbon Fiber
Group by | Type v
Information | Fiber
Name Topic -
Aramide (PPTA - Kevlar 965) Fiber, StructuralMate...
Aramide (PPTA - Twaron) Fiber, StructuralMate...
Brass (CuZn30) Metal
Brass (CuZn5) Metal
Calcite Mineral, OilAndGas
Carbon Fiber (DIALEAD - K63712) Fiber, StructuralMate...
Carbon Fiber (M60JB) Fiber, StructuralMate...
Carbon Fiber (T300) Fiber, StructuralMate...
Carbon Fiber k. Fiber, StructuralMate...
Cellulose Fiber, Filtration, Stru...
Copper Metal, Battery, Electr...
Cordierite Ceramics, Electroche...
Open & Edit Material Database Dolomite Mineral, OilAndGas
oK Cancel

On the left side, the Material Type and the name of the currently selected material are
given. Additionally, use the Information field to enter, e.g., an additional description
of 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 under Edit and expand the GeoDict material
databasel 1

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. The predefined material Air is listed under
the properties Fluid Density / Viscosity, Mechanical Properties as well as Thermal
and Electrical Conductivity as for all of these fields parameters were set for Air.

Click OK to save the selected material for this Material ID and to close the material
selector.
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Material Database: Materials in GeoDict

VSetting 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.

ﬂ Structure.gdt (Geometry created with FiberGeo)}—GeoDict 2026—Standard Edition

File Import Model Analyze Predict Export View [E=iis] Macro GeoApp Cloud & Queue Help

i 0, "D, =, ‘_ﬁa @a @a @B { & Color & Visibility Settings...

[H

TR

¢ Settings...
Status and Modules & &« ViewC Edit Bxpert Settings...
con
- I - =Z Open & Edit Material Database...

Le Reset Current Settings to Built-In Settings b s

2% 29% 89%

Alternatively, click the corresponding icon in the toolbar.

ﬂ Structure.gdt (Geometry created with FiberGeo)—GeoDict 2026—Standard Edition

File Import Model Analyze Predict Export View Settings Macro GeoApp Cloud &
E.O_a@a@a@a@a@u ..'_._{ir\m

Status and Modules @ « Vig Select Constituent Materials |

IIIII|
5

In the following, the workflow for changing the material which is assigned to Material
ID 01 from Carbon Fiber to Glass is demonstrated using the example structure below.
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Material Information:
w ID 00: Air [invis.]
w [D 01: Carbon Fiber
w ID 02: Glass
w 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 in the section Edit and expand the GeoDict material databasel2"
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Material Database: Materials in GeoDict

E] Select Constituent Materials ] X
GeoDiIcT
Temperature -273.15 < 20 < 1000.00 |°C ~ Open & Edit Material Database
+|| Material Solid Density | Fluid Density / Viscosity = Porosity / Tortuosity | Permeability = Mechanical Prop.
ID Name Density |/ (kg/m3) ~ | Temp. Range / (°C)
00 O Ai. B ¢ -
o1 [ Carbon Fiber.. i [Solid Density ~ | 1800
02 [N Gless... Click to choose another constituent material.
03 Glass [Overlap]... iz MaterialLaw I ~ | 25
4 »
2 @B E’l @ Run | Cancel

On the left side, the Material IDs, their assigned material, and its color are shown.
Please refer to Material Colors| 1 for more details on how to change the color.

The || button next to it opens a report of the relevant parameters for this Material ID.

2] Report for Material with ID 01 O X
Key Unit  Value
Type |Solid
Name |Carbon Fiber
Information
~ SolidProperties
CurrentLaw 11
‘NumberOfLaws 11
»  MaterialLawl
~  ThermalConductivity ,
CurrentLaw 11
NumberOfLaws |1
»  Materallawl
~  ElectricalConductivity
Currentlaw 1
NumberOfLaws 1
»  Materallawl
CurrentLaw 11
‘NumberOfLaws |2
» Materiallawl
» MaterialLaw?2
Type |Isotropic
| Diffusivity m~2/s|0
‘ContactAngle 1140
»  Electrochemistry

Close |

On the right side of the Select Constituent Materials dialog, all available parameters
are grouped into several tabs. For materials from the Material Database, you can check
the saved parameters. For some of the parameters, multiple material laws can be
defined in the Material Database, please refer to chapter Edit existing material
database entries[=1for more details.
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If multiple material laws are defined for a material, you can select the desired one in a
drop down menu.

B Select Constituent Materials u] X
GeoDicT
Temperature -273.15 < |20 < 1000.00 °C ~ Open & Edit Material Database
+ | Material Solid Density | Fluid Density / Viscosity = Porosity / Tortuosity = Permeability = Mechanical Prop. | Electrochemistry = Ther
1D Name Material Law E/(GPa) v G/ (GPa) a/ (1/K) Large Deformation  Plas
00 O Ar. B ;] Pore » | Isotropic 0 0 - 0 Venant-Kirchhoff ~ Non
ot [ Solid... f, | [Compressibke Fluid Transverse Isotropic 230; 8 0.3;0.256 27.3  -5.4e-07; 1.008e-05  Venant-Kirchhoff  Non
02 I Glass... =] T E Tsotropic 72 0.22 - 5e-06 Venant-Kirchhoff  Non
03 Glass [Overlap]... | B, Elastic-Failure (E-Glass) = Isotropic 72 0.22 - 5e-06 Venant-Kirchhoff ~ Non
4 »
@) @a E‘l @ ﬂ Run Cancel

For Manual materials, which are not stored in the material database, you 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.

Material Solid Density | Fluid Density / Viscosity = Porosity / Tortuosity =~ Permeability = =
ID Name Density |/ (ka/m®) =  Temp. Range / (°C)
w| O Ar. B ¢ - -
|01 [ e | @ f |Manwallaw1  ~ | |1800 - &
02 I Glass .. ] MateralLaw 1  ~ | 2580
03 Glass [Overlap]... Material Law1  ~ | 2580 - B
L] 13

The material of a Material ID can be changed by clicking on the material name. Then,
the Material Selector/ ¢ dialog opens and the desired material can be selected.

Material Selector

GeoDicT
Material Type Soid Search
3 select Constituent Materials
Solid Glass oy =
nforratin = = 5 | |GEODICT
Cordierte Ceramics, Electroche
Dolomte Mineral, OiAndGas Temperature 273.15< 20 <1000.00 | ~ Open & Edit Material Database
Epoxy (3501-6) Polymer, StructuralMa...
eldspar Mineral, OiAndGas s
Gloss (A-Glass Fiber) Fber, Stueturalvateril + | materal Sobd Densty | Fluid Densty / Viscosty | Porosity / Tortuost
Glass (AR-Glass Fiber) Fber, Stucturabaterial
Glass (C-Glass Fiber) Fiber, StructuralMaterial ID Name Denstty |/ (kg/m?®) = | Temp. Rang
Glass (E-Glass Fiber) Fber, StructuraMaterial
Glass (R-Glass Fiber) Fiber, StructuralMaterial oo O aAr. -}
Gloss (52-Glass Fiber Fher, StructuralMaterial H
Glass Fber, StructuraMateri -m | B  [(Mateallaw1 ~ | 2580
Graphte Fber (XN-05-305) Fber, Structurabaterial
Graphie Battery, Electrochemi.. oz [ Ghass. B Materal Law 1 ~ | 2580
Iie Mineral, OiAndGas
Indum Metal, Electrochemist 03 Glass [Overiap] .. | (B, MateralLaw 1~ | 2580 s
Tron Metal, StructuralMaterial b
Open & Edit Material Database Keviar Fiber, StructuralMaterial |~ ‘ v
o
o o | |2 EE B o ]| conce

Click on Run to apply the selected materials and their properties and update the
structure. Please note that the structure including the redefined materials is not saved
as a structure file (.gdt) automatically.
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Material Database: Materials in GeoDict

Material Information:
ID 00: Air [invis.]
w D 01: Glass
w ID 02: Glass
n ID 03: Glass [Overlap]

VSetting 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). You can

change the material by clicking on the corresponding material button and choosing the
desired material in the Material Selector| ¢ dialog.
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Image Processing | Segmentation & Labeling
l Image Segmentation
~ Global Thresholding

Material Selector [m}
Result File Name ( | structure.gdr
Segmentation Moc | Single Threshold G EO D IcT
I Method Otsu = l Material Type Solid Search
Solid Gla
Material 1 (ID 00) Pore... o = Group by | Type ~
Threshold B4.5 oy Information Name Topic -
Feldspar Mineral, OlAndGas
Volume Fraction 0.550089254 Glass (A-Glass Fiber) Fiber, StructuralMaterial
Glass (AR-Glass Fiber) Fiber, StructuralMaterial
| material 2 (ID 01) | Glass... # | Glass (C-Glass Fiber) Fiber, StructuralMaterial
: Glass (E-Glass Fiber) Fiber, StructuralMaterial
Volume Fraction 0.449910746 : Glass (R-Glass Fiber) Fiber, StructuralMaterial
§ Glass (52-Glass Fiber Fiber, StructuralMaterial
Densi ko/m? Glass Fiber, StructuraMaterial
ty / (kg/m?) 1000 Graphite Fiber (XN-05-30S) Fiber, StructuralMaterial
- Graphite Battery, Electrochemistry
Grammage Plane XY Thte Mineral, OlAndGas
Iridium Metal, Electrochemistry...
Grammage/(giml} 5.8488397 Iron Metal, StructuralMaterial
Keviar Fiber, StructuraMaterial
Lco Battery, Electrochemistry
‘\2/‘ @ ﬂ E P> Create Segmentation LFP Battery, Electrochemistry
Open & Edit Material Database Lithium Matal =
» Al Segmentation
» Multi-Phase Segmentation 0K Cancel
» Hysteresis Thresholding
» Phansalkar
» Local Otsu

» Watershed Image Labeling
» Surface Triangulation

1.1.2 Reassigning Materials and Materials IDs

One option to change materials in the structure is the Select Constituent Materials dialog, as
described in the chapter Setting the constituent materials/ s . 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).

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.
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Material Database: Materials in GeoDict

E Structure.gdt (Geometry created with FiberGeo)—GeoDict 2026—Standard Edition

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

= QOUE LHGYG B Z ~ ~ 08 @ ¢ £

"
LY U™~ mOoD

Status and Modules @ « View Controls
Camera v Structure Volume Field Streamlines Pa
9% 34% 86% Structure Renderer  Smooth ~ | Transp. Mode None ~
90 - Transparent Material = 1
@ ../ExtraFiles/MaterialDatabase2026 = Transparency 0.50 Y

I @ Structure (200x200x200, ==
M Discard Structure and Volume Files
» @ GAD Objects (105)

Invert Structure n:

< Statistics Create Empty Structure... |]3er

» Constituent Materials (3) Save Structure as... erian] I
» B Open Result Files (1)

Crop, Embed & Add Layers

Reassign Materials & IDs
Layer

+ Volume Files (1)

Reassign Material...

FlowDict

Dilate Structure...

Stokes(—Brinkman) Erode Structure...
Flood-Fill Large Pores...

Permute, Rotate & Mirror...

Reassign Material of Material ID...

Options *

Estimate Memory Cleanse Structure... |

@ Help a2

Rescale Structure... ‘

Adjust Voxel Length...

Cloud

-~ -

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

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

Structure Generation
a. Oa & FiberGeo

fiber media, nonwovens & fiber reinforced composites

Status and Modi FoamGeo sponges, open- & dosed-cell foams ProcessGeo
GrainGeo grain packs, sintered materials, electrodes & powders ) 5
Reassign Materials & IDs h
[i] GridGeo lattices, grids & regular structures
PaperGeo cellulose fibers & papers Reassign Material ID -
13% PleatGeo flat & cylindrical pleated filter media =
WeaveGeo single & multi layer weaves Reassign Material of Material ID
Structure Manipulation
Record
» @ 1D GadGeo design & manipulate analytic structure objects @) Hew @ Frecor
» @ Struch LayerGeo layer & combine 3D structures ’
Reassi
W R Js * ProcessGeo * process & edit 3D voxel structures eassign
» B Statis Surface Meshes
= MeshGeo create, process & export surface meshes

Topics of this section

e Reassign Material ID[ 1]
Learn how to assign a new Material ID to voxels with a given Material ID.

e Reassign Materiall 1
Learn how to assign a new material from the GeoDict Material Database to all voxels of
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Topics of this section

another material.

e Reassign Material of Material ID[+
Learn how to reassign the material for a given Material ID, without changing the Material ID.

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.

Material Information: Material Information:
1D og; g Hnvis, x 10007 Al finvis,
:%B 8%5 S?arsf" Fiber W ID 01: Carbon Fiber
w ID 03: Glass [Overlap] n ID 03: Glass [Overlap]

B3 ProcessGeo - Reassign Material ID

GeoDicT
0ld Material ID B Glass -
New Material ID Bl carbon Fiber -
Transfer Corresponding Material
Swap Material IDs

2 REeBR oK Cancel

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.

Material Information: Material Information:

w ID 00: Air [invis. w ID 00: Air [invis.]
-%B g% glar on Fiber W ID01: G:ass I

5 : Glass I - 5 2 w ID 03: Glass [Overlap] |
u ID 03: Glass [Overlap] B ProcessGeo - Reassign Material ID [ rlap]

GeoDic1
Old Material ID 02 Glass
New Material ID Ml Carbon Fiber

v| Transfer Corresponding Material

Swap Material IDs

2 e R | x Cancel

Using Swap Material IDs allows to swap the old and new Material ID.
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Material Database: Materials in GeoDict

Materlal Infarmation
invis.

Materla\ Information:
.ID 01 Car on Fiber

. Air [invis,

.]D 01 Carbon Fiber
we ID 02: Glass we ID 02: Glass
n ID 03: Glass [Overlap] n 1D 03: Glass [Overlan]
[ ProcessGeo — Reassign Material ID
GeoDicT
0ld Material ID B2 Glass -
New Material ID Il Carbon Fiber -

Transfer Corresponding Material

v Swap Material IDs

2 BEREBR [ o | o

If additionally the option Transfer Corresponding Material is chosen, also the corresponding
materials are swapped.

Material Information:

w 1D 00: Air [invis.

w# ID 01: Carbon Fiber
we ID 02: Glass

w ID 03: Glass [Overlap]

Material Information:
b (»]

[ ProcessGeo - Reassign Material ID

GeoDicT
old Material ID 02| Glass
New Material ID Il Carbon Fiber

| Transfer Corresponding Material

V| Swap Material IDs

@H D ﬂ I“E ‘ oK Cancel

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.

Material Informatlon

: Air [invis.
.ID 01 Car on Fiber
we ID O
w ID 03 GIass[Overlap]

Material Information:
w ID 00: .i'.\irl_L'inwis.!'e
i ID 01: Carbon Fiber
we ID 02: Carbon Fiber
w ID 03: Carbon Fiber

I ProcessGeo — Reassign Material

GeoDicT

0Old Material Glass -
New Material I C:rbon Fiber... |
2 FByE SRR 0K Cancel

The material to be changed can be selected from the Old Material drop-down menu, which
lists all materials that are present in the currently loaded structure.

By clicking on the material name of New Material, the Material Selector| ¢ opens and the
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desired new material can be chosen.

B ProcessGeo — Reassign Material

GEoDIcT

Old Material

Glass

New Material Solid [ Material Selector
2 EBEeoBR oK || Cancel GeoDicT
Material Type Solid Search
Solid Carbon Fib
o on Feer Group by | Type >
Information
Name Topic -
Aramide (PPTA - Twaron) Fiber, Structural
Brass (CuZn30) Metal
Brass (CuZn5) Metal
Calcite Mineral, QilAnd
Carbon Fiber (DIALEAD - K63712) Fiber, Structural
Carbon Fiber (M60JB) Fiber, Structural
3 ProcessGeo - Reassign Material Carbon Fiber (T300) Fiber, Structural
Carbon Fiber Fiber, Structura
Cellulose Fiber, Filtration,
G EO D ICT Copper Metal, Battery, .
Cordierite Ceramics, Elect
Old Material Glass = lomite Mineral, OilAnd. _
Open & Edit Material Datab T
New Material I Carbon Fiber e 1 ;
2 BReBR oK Cancel oK Cancel

Reassign Material of Material ID

The alternative 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).

Material Information: Material Information:
w ID 00: Air [invis. D 00: Allr [invis.]
@ 1D 91 Garoon Foer $ Dol co=
w : Glass B

w 1D 03: Glass [Overlap] [ IDQEE Ehes iz

[ ProcessGeo — Reassign Material of Material ID

GeoDicT

Material ID Il cCarbon Fiber - - ; .}-.7_,
New Material | Glass... |

2 @a @, @ a :"B oK Cancel

This command is especially helpful, if several Material IDs have the same material, but the
material should only be changed for a certain Material ID.
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Material Database: Material Colors

1.2 Material Colors

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. In the following, it is described how to use
these stored material colors for display.

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 &1 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.

m Structure.gdt (Geometry created with FiberGeo)—GeoDict 2026—Standard Edition
File Import Model Analyze Predict Export View [EZi%S Maco GeoApp Cloud & Queue Help

- UeE Gy e

Status and Modules « ViewC

]
Q Settings...
Edit Expert Settings...

Can &5 Select Constituent Materials nlines Particles Triangles Schiieren g

W E = Open & Edit Material Database...
8%

1 Reset Current Settings to Built-In Settings b e - i -
319% 6% S g g v CipX |0 200 |- Invert
90 . Transparent Materi: = 1 Vi dipY |0 - 200
& _..se/ExtraFiles/MaterialDatabase2026 Transparency 0.50 v CipZ |0 - 200 o

» @ Structure (200x200x200, 1 pm) e
» @ GAD Objects (105)

ANIGSIA B 0P & UORBZIENSIA &

Ma]tgi&l)ll}\fpnpatlg)n:
. Y o AIr [invis.
> 8 Soustics & ID 01: Carbon Fiber »
» Constituent Materials (3) w ID 02: Glass g
w 1D 03: Glass [Overlap] o
B3, Open Result Files () &
Volume Files (—) gr
«
e
—~ =
ProcessGeo g
3 B
Reassign Materials & IDs v - - iy HPRy pr—— a
— < . 0
Reassign Material of Material ID . 5
[+]
Options o Edit... £
(?) Help @ Record
P Reassign o
«
wv
(]
MATH i, ﬂ
[*]
= J
2 MARKET = g
o

# Console | # Notifications

The Color and Visibility Settings dialog shows the colors currently assigned to the Material
IDs and the Constituent Materials.
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metry created with FiberGeo)—Geo 2026—Standard Edition

File Import Model Analyze Predict Export View Settings Maco GeoApp Cloud & Queue  Help

mOeHE QHGY B E ~ ~ BN ¥E L g

Status and Modules G « View Controls € & Color & Visibility Settings Q%
Camera V| Structure Volume Field Streamlines Particles Triangles Schlieren » V| Apply Immediately Apoly
E @ Q Structure Rendere |Smooth ~ | Transp. Mode None = v cipx |0 - 200 - Invert Load Preset I
% ] Transparent Material |1 vidiy [0 || (0]200 |2 Background Color White
. Transparency 0.50 ) -
@ ...se/ExtraFiles/MaterialDatabase2026 ClipZ |0 200 Change al Bolade | 8 visible
» @ Structure (200x200x200, 1 pm) o]
GAD Objects (105 1D 00: Air White visible
i (E} Material Information:
» B statistics O e e ID0L: Carbon Fiber | M Red | V] visible

wp [D 01: Carbon Fiber
we ID 02: Glass

» Constituent Materials (3)
w ID 03: Glass [Overlap]

L Open Result Files (~)
Volume Files ()

1D 02: Glass M Green | V| visible

1D 03: Glass Yellow | ¥/ visible

ProcessGeo

Reassign Materials & IDs -
Reassign Material of Material ID -
Options £ Edt..
(@ Help @ Record
P Reassign

MATH  “{.

2 MARKET
BReBR

A Console | & Notifications

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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Material Database: Material Colors

m Load Color Preset

Default

Plot

Coolwarm

Jet

Math2Market
Projector friendly
Terrain

Viridis

Black and white

Gray values

Reversed Gray values

Current Save as new Preset

0K Cancel

For example, the preset color for Glass in the material database is a light gray, as shown here.
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Material Information:
ID 00: Air Linvis.g)
ID 01: Carbon Fiber

w ID 02: Glass

w ID 03: Glass [Overlap]

e - F =
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Material Database: Edit and expand the GeoDict material database

1.3 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 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.

E] GeoDict 2026—Standard Edition
File Import Model Analyze Predict Export View [EEGGEEl Macro GeoApp Cloud & Queue Help

= &L & ) @ a { & Color & Visibility Settings... L g
- GJ@JEE‘:L W,y ey B ‘ 0 G o 2
| & Settings...
Status and Modules © « Viewq Edit Expert Settings...

ES Select Constituent Materials

) Ik i Open & Edit Material Database...
39 23% 85% Reset Current Settings to Built-In Settings 4
’ ’ ’ [ | o 1 L\ 1 7/~ ==
2. Click the Open & Edit Material Database icon in the toolbar.

[ Geobict 2026—Sstandard Edition

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

mUOR QY B FH ~ ~ LRGN A

O € View (mrl Open & Edit Material Database... i

Status and Modules

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

m GeoDict 2026—Standard Edition
File Import Model Analyze Predict Export View Settings Macro GeoApp Cloud & Queue Help

— ~ o) = - o Vs .
Qe E G e =‘ . LHELIRC R A4

Status and Modules &« Vle»l Select Constituent Materials ||
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[ select Constituent Materials O X

GeoDicT

Temperature -273.15< 20 <1000.00 |°C ~ Open & Edit Material Database
+ Material Solid Density | Fluid Density / Viscosity =~ Porosity / Tortuosity E
ID Name Density |/ (kg/m?)} ~ | Temp. Range / (°C
0 Q Ar. - ; ;
01 M caroon Fiver... i |sold Densty ~ | 1800 -
02 I Glass... = Material Law 1 ~ | 2580 -
03 Glass [Overtap]... | | B2, Material Law 1 ~ | 2580 -
4 ]
0\
(?/ Ehﬂ @J g g Run Cancel

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.):

2] ElastoDict - Deformations a X

GeoDicT

Result File Name (*.gdr) DeformationResult.gdr

Constituent Materials | Macroscopic Load Case = Geometry Handling | Solver = Output Equations & References

I Open & Edit Material Database l

+ Material Mechanical Prop.

ID Name Material Law E/ (GPa) v G/ (GPa) a/ (1/K)
00| © Air. 2] Pore v | Isotropic 0 0 - 0
01 M Carbon Fiber... Trans. Is v | Transverse Isotropic 230; 8  0.3; 0.256 27.3 -5.4e-07;
02 I Glass... = Elastic-Fe ~ |  Isotropic 72 0.22 - 5e-06
03 Glass [Overlap]... m Elastic-Fe ~ Isotropic 72 0.22 - 5e-06

4 »

N, @B @- @ - E OK Cancel

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

GeoDIcT

Result Fle Name (*.gdr) FberGeo.gdr

Create Options Fber Options Fber Overlap Resuk Options
Fiber thickness gven by  Dameter -

Infinte Circular Dameter / (um) 10

Count / (%) 50 Onentation Anisotropic Diry

Diameter

Matenal Selector

GeoDicT

Materal (ID 01) B carbon Foer (Sold) [Foer]

Rermove l°;i = Material Type Sold Search
Sold Carbon Fber Group by | Type .
Information Name Topic ~
Aramide (PPTA - Twaron) Fer, StructuraMateral
Brass (CuZn30) Metal
Brass (CuZnS) Metal
CGalcte - viscoplastic Mneral, OdAndGas
H Calcte Mneral, OlAndGas
H Carbon Fiber (DIALEAD - K63712) Fiber, StructuraMateral,
H Carbon Fber (M60JB) Fber, StructuraMateral,
Carbon Fiber (T300 Fib ructuralMateriat
Carbon Fber Fb atera
G EO DicT Celulose Fiber, Fitration, Structura
Copper Metal, Battery, Electroch
Result File Name (*.gdr’ DeformationResult.gdr Cordierte Ceramics, Electrochemistry
(gd) & Dolomite Mneral, OdAndGas
Epoxy (3501-6) Polymer, StructuraMateral
Constituent Materials Macroscopic Load Case Geometry Handling Feldspar Mneral, OlAndGas
Glass (A-Glass Fiber) Fier, StructuraMateral
Open & Edi Material Database Glass (AR-Glass Fiber) Fber, StructuraMateral =
+ | Material Mechanical £ oK Cancel
ID Name E/(GPa) v G/ (GPa) a/ (1/K)
00 & Air. Pore o Isotropic 0 0 - 0
01 [ Carbon Fiber... Trans.Is ~ | Transverse Isotropic 230;8  0.3; 0.256 27.3 -5.4e-07;
02 [ Glass... " [ElasticFe ~ | Isotropic 72 0.22 . 5e-06
03 Glass [Overlap]... Elastic-Fz ~ | Isotropic 72 0.22 - 5e-06
. »
@E"B@@'ﬂ OK Cancel

After clicking Open & Edit Material Database, the Material Database dialog opens:
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2] Material Database [m] X

Search Material Database
Group by | Type - C:/Users/burger/GeoDict2026/ Choose
MaterialDataBase
Name -
gﬁrgs:ber General Solid Mechanical Properties = Thermal Conductivity Electrical C ¢ *
Copper Name Glass
Cordierite
Dolomite File Version 2026
Epoxy (3501-6) Material Ty Solid N
Feldspar aterial Type :
Glass (A-Glass Fiber) Color Custom
Glass (AR-Glass Fiber)
Glass (C-Glass Fiber) Material Topics cturalMaterial, Filtration
Glass (E-Glass Fiber)
Glass (R-Glass Fiber) v Mechanical Properties
Glass (S2-Glass Fiber)
Glass | Electrochemical Properties
Graphite Fiber (XN-05-305) i
Graphite : | ¥ Thermal Conductivity
Tlite -
Iridium V' Electrical Conductivity
Iron
Keviar Material Description:
LCO pon:
Lre Solid Density: .
Lithium The density of glass varies from 2400 to 2.800 ka/m~3 (http://
::"N"g www.engineeringtoolbox.com/density-solids-d_1265.html).
Lpscl Mechanical Properties:
LTo - Properties of E-Glass Fibre: http://www.azom.com/properties.aspx?ArticlelD=764
Nafion 117 - - Properties of S-Glass Fibre: http://www.azom.com/properties.aspx?ArticlelD=769
1 » Following these references the Young's modulus for E-Glass varies from 72 - 85 GPa
. and for S-Glass from 86 - 93 GPa.
Add Material Add - Values for ultimate tensile strength:
Fredearick T Wallanharnsr: Danl & Rinnham fNrtnhar 20N0Y  Fiharnlace and Glace M
Copy Material Glass Copy ...
N B 7 U “sup _sub
Delete Material Delete
(@ Help Save Database Close

“Choose a Material Database

In 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 Saving the material to the database[)). Selecting a material
database thus means to set the path to a material database directory.

Material Database

C:/Users/burger/GeoDict2026/

MaterialDataBase Choose...

%Select a material database directory.
General Solid Mechanical Properties =~ Thermal Conductivity Electrical C * | ¥ |

The default path for the supplied GeoDict Material Database is
e C:\Users\username\GeoDict20XX\MaterialDataBase for Windows

¢ /home/username/.geodict20XX/MaterialDataBase for Linux
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Material Database: Edit and expand the GeoDict material database

MaterialDataBase X + - = .
N C J > - GeoDict2026 > MaterialDataBase > Search Material Q
® New - M Sort - = View - pee (P Details
Name B Date modified Type Size
old 11/3/2025 2:59 PM File folder
H' 8YSZ.txt 10/28/2025 7:31 AM TXT File 10 KB
"-i/ Airtxt 5/19/2025 3:09 PM TXT File 4 KB
ﬂ' Aluminum (5083).txt 5/19/2025 3:09 PM TXT File 7KB
h/ Aluminum (AA - 1050).txt 5/19/2025 3:09 PM TXT File 6 KB
,";{' Aluminum.txt 5/19/2025 3:09 PM TXT File 6 KB
"j/ Aramide (PPTA - Kevlar 29).txt 5/19/2025 3:09 PM TXT File 4 KB
H} Aramide (PPTA - Kevlar 49).txt 5/19/2025 3:09 PM TXT File 4KB
"ﬁ/ Aramide (PPTA - Kevlar 965).txt 5/19/2025 3:09 PM TXT File 4 KB
"_{ Aramide (PPTA - Twaron).txt 5/19/2025 3:09 PM TXT File 4KB
M Brass (CuZn5).txt 5/19/2025 3:09 PM TXT File 3KB

108 items E (]

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

(J » ThisPC > OS(C) > ProgramFiles > Math2MarketGmbH > GeoDict 2026 >
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.

Materials can be added to the Material Database in two ways:

1. Add or copy materials in the material database dialog (please refer to the chapter
Adding new materials to the databasels)

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 or copied (please refer to chapter

Adding new materials to the database[s) or deleted. On the right side, the currently
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chosen material can be edited (please refer to chapter Edit existing material database

entries| 2 ).

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

[ Material Database (m] X
Search Material Database
Group by | Type - C:/Users/burger/GeoDict2026/ Choose
MaterialDataBase
Name -
+ Solid

General Solid Thermal Conductivity Electrical Conductivity

Aluminum (5083)

Aluminum (AA - 1050)
Aluminum File Version 2026
Aramide (PPTA - Kevlar 29)

Name 8YSZ

Aramide (PPTA - Kevlar 49) Material Type Solid -
Aramide (PPTA - Kevlar 965) |
Aramide (PPTA - Twaron) Color B8 Dark gray
Brass (CuZn30) Material Topics «chemistry, Fuel Cell
Brass (CuZn5) :
Calcite : Mechanical Properties
Carbon Fiber (DIALEAD - K6371
Carbon Fiber (M601B) Electrochemical Properties
Carbon Fiber (T300) o
Carbon Fiber v Thermal Conductivity
Cellulose ) .
Copper v | Electrical Conductivity
Cordierite
Dolomite . .
Epoxy (3501-6) - Material Description:
‘ N » General: 8 mol% yttria-stabilized zirconia (8YSZ) as electrolyte for
solid oxide fuel cells (SOFCs).
Add Material Add
Density: A.G. Mawson et al. Mechanical properties of 8 mole% vttria-  ~
Copy Material 8YSZ Copy ...
N B I U “sup _sub
Delete Material Delete
(@) Help Save Database Close

Additionally, 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 also section Edit existing material database entries| 2
).

When choosing Property, all materials are grouped for which a corresponding
property is defined.
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Material Database: Edit and expand the GeoDict material database

m Material Database ﬂ Material Database m Material Database

Search Search Search
|Gmup by Type v | | Group by | Topic - I |Group by | Property - |
Name Topic Name Type - Name Type
+ Solid » Electrochemistry + Solid Density
~ Fluid » Fuel Cell ~ Fluid Density / Viscosity
~ Gas
Carbon Dioxide (... Gas, Electrochemistry, ...  Ar  Fud | Carbon Dioxide (CO2)  Fluid
Crude Ol Liquid, OilAndGas Carbon Dioxide (... Fluid Crude Oil Fluid
Electrolyte (Solvi... Liquid, Battery, Electroc... Helium Fluid Electrolyte (Solvionic) Fluid
Electrolyte Liquid, Battery, Electroc... Hydrogen Fluid Electrolyte Fluid
Helium Gas, Electrochemistry, ... Natural Gas Fluid Helium Fluid
Hydrogen Gas, Electrochemistry, ... Nitrogen (N2) Fluid Hydrogen Fluid
Mercury Liquid Oxygen Fluid Mercury Fluid
Natural Gas Gas, OilandGas » Filtration Natural Gas Fluid
Nitrogen (N2) Gas, Electrochemistry, ... » Metal Nitrogen (N2) Fluid
Qil Liquid, Filtration »  StructuralMaterial oil Fluid
Oxygen Gas, Electrochemistry, ... » Battery Oxygen Fluid
Water (Brine) Liquid, OilAndGas » Fiber Water (Brine) Fluid
Water (Distilled) Liquid, OilAndGas » Mineral Water (Distilled) Fluid
Water Liquid, Filtration » OilAndGas Water Fluid
» Ceramics » Mechanical Properties
¥ Liquid +  Electrochemical Properties
» Polymer *  Thermal Conductivity
b Electrolyzer +  Electrical Conductivity
Jp o o Porosity / Tortuosity
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 Saving the material databasel«7) and close the Material Database dialog window
by clicking on Close.

Topics of this section

e Edit existing material database entries| 1
Learn how to edit the material parameters.

o Adding new materials to the databasels|
Learn how to create new materials, either from scratch or by copying existing materials, and

how you can save the material database.

1.3.1 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. All material parameters and information are displayed on the right panel,
organized in multiple tabs.
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[ Material Database [m] x

Search Material Database
Group by | Type - C:/Users/burger/GeoDict2026/MaterialDataBase Choose...
Name Topic -
~ Solid . . . . .
gYS7 Electrochemistr.. General Solid Mechanical Properties =~ Thermal Conductivity Electrical Conductivity Metadata
Aluminum (5083 Metal, Structur... Name Aluminum (5083)
Aluminum (AA - 1050) Metal, Structur...
Aluminum Metal, Structur... File Version 2024
Aramide (PPTA - Kevlar ... Fiber, Structural... : -
Aramide (PPTA - Kevlar ... Fiber, Structural... Material Type Sobd
Aramide (PPTA - Kevlar ... Fiber, Structural...
Aramide (PPTA - Twaron) Fiber, Structural... Color Cston
Brass (CuZn30) Metal Maternial Topics Metal, StructuralMaterial
Brass (CuZn5) Metal
Calcite Mineral, OilAnd... iV Mechanical Properties
Carbon Fiber (DIALEAD... Fiber, Structural... @
Carbon Fiber (M601B) Fiber, Structural...  ~ Electrochemical Properties
Carbon Fiber (T300) Fiber, Structural... .
Carbon Fiber Fiber, Structural... V| Thermal Conductivity
Cellulose Fiber, Filtration,... ¥ Electrical Conductivi
Copper Metal, Battery, ... ectrical Conductivity
Cordierite Ceramics, Elect...
Dolomite Mineral, OilAnd... Material Descrintion:
Epoxy (3501-6) Polymer, Struct... phon:
Feldspar Mineral, OilAnd... Manufacturer: Allega GmbH .
) Glass (A-Glass Fiber) Fiber. SUUCTU"'?"-“ A Description: Aluminum, plate, strain hardened (H111).
Add Material Add 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. -
Copy Material Aluminum (5083) Copy ...
N B 7 U “sup _sub
Delete Material Delete
@ Help Save Database Close
Vv General

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.

The choice of material type and its properties in the General tab determines which tabs are
visible and therefore editable.
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B Material Database

Search Material Database
Group by | Type - C:/Users/burger/GeoDict2026/MaterialDataBase Choose...
Name Topic -
~ Solid = R — y
General ictivi
aysz Electrochemistr... I Solid I Mechanical Properties | Thermal Conductivity Electrical Cond ity I Metadata
Aluminum (5083 Metal, Structur... Name Aluminum (5083)
Aluminum (AA - 1050) Metal, Structur... . .
Aluminum Metal, Structur... File Version 2024
Aramide (PPTA - Kevlar ... Fiber, Structural... . i
! Material Ty Solid -
Aramide (PPTA - Kevlar ... Fiber, Structural... atenal Type !
Aramide (PPTA - Kevlar ... Fiber, Structural..
Aramide (PPTA - Twaron) Fiber, Structural... Color fison
Brass (CuZn30) Metal Material Topics Metal, StructuralMaterial
Brass (CuZn5) Metal
Calcite Mineral, OilAnd... v Mechanical Properties
Carbon Fiber (DIALEAD... Fiber, Structural. H
Carbon Fiber (M60JB) Fiber, Structural... I Electrochemical Properties
Carbon Fiber (T300) Fiber, Structural... .
Carbon Fiber Fiber, Structural... V| Thermal Conductivity
Cellulose Fiber, Filtration,... v Electrical Conductivi
Copper Metal, Battery, ... lectrical Conductivity
Cordierite Ceramics, Elect...
Dolomite Mineral, QilAnd... . R
Epoxy (3501-6) Polymer, Struct... Material Description:
Feldspar ) I‘-‘!Ineral, OilAnd... Manufacturer: Allega GmbH -
\ Glass (A-Glass Fiber) Fiber. Structural'.‘ hd Description: Aluminum, plate, strain hardened (H111).
Add Material Add 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. -
Copy Material Aluminum (5083) Copy ...
N B 7 U “sup _sub
Delete Material Delete
(@) Help Save Database Close

There are three different Material Types available in GeoDict:

» For a Fluid, the density and the dynamic and kinematic viscosity are defined in the Fluid
tab. Additionally, Mechanical Properties, Electrochemical Properties, Thermal
Conductivity, and Electrical Conductivity can be selected as optional parameters.

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

Name Water

File Version 2026

Material Type Fluid =
Color M Custom

Material Topics
Mechanical Properties
Electrochemical Properties
Thermal Conductivity

Electrical Conductivity

Material Description:

General: general liquid water to

be used for example in filtration
applications. The salinity for this
material is not defined and no v

N B I »

» For Solid materials, only the density must be defined in the Solid tab. Additionally,
Mechanical Properties, Electrochemical Properties, Thermal Conductivity, and
Electrical Conductivity can be selected as optional parameters.

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

Name 8YSZ

File Version 2026

Material Type Solid e
Color B Dark gray

Material Topics

Mechanical Properties
Electrochemical Properties
Thermal Conductivity

Electrical Conductivity

Material Description:
General: general liquid water to
be used for example in filtration

i -l [ ERCP al

N B I »

» Porous materials have the same options as Solid materials plus porosity and tortuosity,
which has to be set in the Porosity and Tortuosity tab. Additionally, Permeability can be

defined.

The Porosity and Tortuosity cannot be set to be temperature dependent

Material Database
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General | Solid Porosity and Tortuosity

Name Material_New
File Version 2026

Material Type Porous "
Color M Dark gray

Material Topics
Permeability
Mechanical Properties
Electrochemical Properties
Thermal Conductivity

Electrical Conductivity

Material Description:

“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] N Delete Rename
_ Pressure = 68.95 bar [1000 psia

Add Material Law pressyre = 27.58 bar [400 psia]
Pressure = 41.37 bar [600 psia]

Pressure = 48.26 bar [700 psial

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.

33
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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.

Density Selection

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

Add Material Law |New_MaterialLaw| 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 the corresponding values.

Density Selection

Edit Material Law New_MaterialLaw v Delete Rename

Add Material Law Add

Parameter None M
PR M
Dynamic Viscosity / (ka/(ms)) 0

Kinematic Viscosity / (m?/s) nan

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.

Density Selection

Edit Material Law New_MaterialLaw - Delete Rename

Add Material Law Add
Parameter Temperature A

Temperature / (°C) Density / (ka/m?) Dynamic Viscosity / (ka/(ms))

1/0.0 0.0 0.0

4 b
Number of Rows 1 -

Load... Save...

“Mechanical Properties
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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 user guide.

General = Solid Mechanical Properties

Mechanical Properties Selection

Edit Material Law - Delete Rename

Add Material Law Add

VElectrochemistry

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 Fluid Electrochemistry
Role in Battery Cell: | Inclusion v
%
Separator

Active Material

Binder / Conductive Additive
Current Collector

Undefined

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 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 in section Mechanical Properties[s] More information on
Thermal conductivity can be found in the ConductoDict user guide.

VElectrical Conductivity

Electrical conductivity works analogously to thermal conductivity and details can also
be found in the ConductoDict user guide.

“Permeability
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For porous material, you can decide for the Permeability if it is temperature dependent
or not. Leave Parameter on None for the temperature-independent permeability and
choose Temperature for the temperature-dependent case. You can enter the constant
permeability value in the field Permeability / (m?). In the other case, a table appears
in which the interpolation points for the temperature-dependent permeability curve
can be entered.

General Solid Porosity and Tortuosity Permeability Mechanical Properties he*

Parameter None v
Type Isotropic v
Permeability / (m2) 0

Additionally, you can define if the Permeability is the same in all directions (Isotropic)
or can be different in X, Y, and Z direction (Anisotropic). In the figure below you can
see the Permeability tab for a temperature-dependent anisotropic permeability.

General  Solid = Porosity and Tortuosity =~ Permeabiity = Mechanical Properties = Thermal Conductivity = Electrical Conductivity

Parameter Temperature -
Type Anisotropic v
Temperature [ (°C) Permeability X / (m?) Permeability Y / (m?) Permeability Z / (m?)

1/0.0 0.0 0.0 0.0
Number of Rows 1 .
Load... Save...

Please refer to section Introduction to Permeability of the FlowDict chapter for more
information about Permeability in general.

“Porosity and Tortuosity

You can enter a percentage value for Porosity and a constant value for the Tortuosity
Factor of the Pore-Space. Since GeoDict 2025, it is also possible to define the
Tortuosity Factor of a Solid Phase.
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General  Solid Porosity and Tortuosity | Permeabiity = Mechani * F*

Porosity / (%) S0
Tortuosity Factor of Pore-Space / (1) 1.5
V| Has Solid Tortuosity

Tortuosity Factor of Solid Phase / (1) |1.5

“Metadata

In the Metadata tab, custom properties can be defined, e.g., 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. By clicking on OK, the metadata will also be
saved in the text file for the material as Parameter Map.

m Edit Parameter-Map O X

GeoDicT

Key Unit Value

General Solid Metadata

Key Unit Value
1/ Speed m/s 10

2

3

Edit Parameters

4

Number of Rows 3

OK Cancel

1.3.2 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
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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.

E] Material Database

Search
Group by | Type -
MName -

Water
+ Solid
Aluminum (5083)
Aluminum (AA - 1050)
Aluminum
Aramide (PPTA - Kevilar 29)
Aramide (PPTA - Keviar 49)
Aramide (PPTA - Kevlar 965)
Aramide (PPTA - Twaron) —
Draee (Cu7n20)

q 3
Add Material | Material_New| Add
Copy Material  Aluminum 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.
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Search Material Database
Group by |Type - C:/Users/burger/GeoDict2026/
MaterialDataBase BT
Name -
Polyethylene Terephtalate (PET) General .
Polypropylene (PP - TECAFINE) =l e
Polypropylene Name Material_New
Polyurethane (PU - Thermoplastic) ) )
PVDF Binder (BM-4518) File Version 2026
PVDF Binder (Solef) " -
PVDF Binder + Carbon Black Material Type solid
Pyrite Col K
Quartz (Fused) olor M Dark gray
Quartz Material Topics
Silicon
Silver Mechanical Properties
Steel (A36) !
Steel (C45E) : Electrochemical Properties
Steel (DIN 17205 - 25CrMo4) H o
Steel (DIN EN 10130 - DCO1) Thermal Conductivity
Steel (S355JR - GOST 14249) Electrical Conductivi
super_weak_plastic_binder ectrical Conductivity
test_material_HASTELLOY_X
Titanium . L
UMAT Test Material Description:
Zinc Oxide
Zinc
»  Fluid
L] »
Add Material Add
Copy Material Material_New Copy ...
N B 7 U “sup _sub
Delete Material Delete
(@) Help Save Database Close

In the next step, the Material Type and its properties can be set under the
corresponding tabs as described in Edit existing material database entries[z.

The choice of material type and its properties in the General tab determines which
tabs are visible and therefore editable.

Click on Save Database for saving the new material and all settings, see Saving the
material databasel for further details.

" Copying existing materials

Alternatively, an existing material can be copied by selecting the material and clicking
Copy .... With this option all material parameters are still available and don't need to
be edited from scratch, but can be modified according to your needs, which is a great
benefit.
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E] Material Database

Search

Group by Type =

Name -
* Porous

»  Fluid

+ Solid

Aluminum (5083)
Aluminum (AA - 1050

Aramide (PPTA - Kevlar 29)
Aramide (PPTA - Kevlar 49)
Aramide (PPTA - Kevlar 965)
Aramide (PPTA - Twaron)

Brass (CuZn30)

Brass (CuZn5s)

Calcite - viscoplastic

Calcite

Carbon Fiber (DIALEAD - K63712)
Carbon Fiber (M601B)

Carbon Fiber (T300)

Carbon Fiber
Cellulose
Copper =
Cardiari-a
i »
Add Material Add
Copy Material  Aluminum Copy ... b
Delete Material Delete

@ Help

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.

B Copy Material X

o Save Current Database 'C:/Users/burger/GeoDict2026/MaterialDataBase'?

Otherwise the changes in the material database dialog are lost.
(Qick in the dialog to stop the countdown.)
Yes No
Yes 1 N
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.
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m Copy Material (] X

GEODICT

Old File Name C:/Users/burger/GeoDict2026/MaterialDataBase/Aluminum.txt

New Material Name |Aluminum - Copy

Run Cancel
[

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

2] Material Database a X
Search Material Database
Group by | Type - C:lUsgrs/burger/GeoDict2026/ Choca
MaterialDataBase
Name -
v SOI“;YSZ General Solid Mechanical Properties Electrochemistry ’
Aluminum (5083) Name Aluminum - Copy
Aluminum (AA - 1050 ‘ .
File Version 2026
Aluminum . :
Material Ty I -
Aramide (PPTA - Kevlar 29) atenal ype S""j
Aramide (PPTA - Kevlar 49)
Aramide (PPTA - Kevlar 965) Color § Custom
Aramide (PPTA - Twaron) Material Topics zery, Electrochemistry
Brass (CuZn30)
Brass (CuZn5) v Mechanical Properties
Calcite .
Carbon Fiber (DIALEAD - K63712) : | v Electrochemical Properties
Carbon Fiber (M60JB) :
Carbon Fiber (T300) v Thermal Conductivity
Carbon Fibel
C:IIU(IJc?seI ' v Electrical Conductivity
Copper
Cordierite ) N
Dolomite Material Description:
Epoxy (3501-6) Solid Density: .
Feldspar _ - EC. Nix and D. MacNair, Physical Review, vol 60, p 597 (1941)
Glass (A-Glass Fiber) - R. Feder, A.S. Norwick, Physical Review, vol 109, p 1959 (1958)
Glass (AR-Glass Fiber) - D.E. Gibbons, Physical Review, vol 112, p 136 (1958)
Glass (C-Glass Fiber) -
! : Mechanics:
Add Material Add - M. Lalpoor, D.G. Eskin, L. Katgerman, Metall. Mater. Trans. A,
vol 404, p 3304 (2009) .
Copy Material Aluminum - Copy Copy ...
N B I U “sup _sub
Delete Material Delete
@ Help Save Database Close

Click on Save Database for saving the new material and all settings, see Saving the
material database[«1 for further details.
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Vv 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.

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.

MaterialDataBase X + - = X
& 1 C Q » MaterialDataBase > Search Mate Q
® New - e (8] @D = ] T Sort - vee (D Preview
Name : Date modified Type Size
'&f LCO.txt 11/10/2025 8:55 AM TXT File 16 KB
ﬂ* LFP.txt 11/3/2025 9:06 AM TXT File 16 KB
H‘f Lithium.txt 5/19/2025 3:09 PM TXT File 5KB
'JT' LMO.txt 11/3/2025 9:06 AM TXT File 16 KB
L‘i_’ LNO.txt 10/13/2025 8:21 AM TXT File 16 KB
'J¥ LPSCl.bxt 10/13/2025 8:21 AM TXT File 10 KB
H_’ LSM82.txt 11/10/2025 8:55 AM TXT File 10 KB
'34 LTO.txt 11/10/2025 8:55 AM TXT File 20 KB
| g Material_New.txt 11/10/2025 9:23 AM TXT File 2KB
'34 Mercury.txt 5/19/2025 3:09 PM TXT File 4 KB
ﬂ_’ Nafion 117.14xt 5/19/2025 3:09 PM TXT File 9 KB
'J_’ Natural Gas.txt 5/19/2025 3:09 PM TXT File 5KB
'JJ NCAIxt 11/10/2025 8:55 AM TXT File 19 KB
I'-;’ Nirlal +ot C/1a/INIK 2:N0 DRA TVYT Cila Cvno

[=]o
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 is shown.

116 items 1 item selected 1.20 KB
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=] Aluminumt £ E3

Material Database

13 "Material®™ : {

14 "mlias"

15 "Type"

16 "Color"™ : {

17 "RGB"

18 i

19 "Topics™

20 "Solid" : {

21 "MaterialLawl™ : {

2 "Parameter"
"Name"

z "Temperature"

25 "Density"

26 }

27 1.

28 "Elasticity" : {

29 "MaterialLawl™ : {

30 "Type"

31 "Name"

32 "YoungsModulus"

33 "PoissonsRatio"
"AllowThermalExpansion™

"ThermalExpansion"
"TarraNafAMadal "

wn
.

"Splid", # Possible wvalues: Fluid, Solid, Porous

[173,178,189]

["Metal", "StructuralMaterial™, "Battery", "Electrochemistry"],

"Temperature",

"Material Law 1",
[[-253.15,-203.15,-153.15,-103.15,-53.15,-3.15,46.85,96.85,146.85,196.85,2
[[2734,2732.9,2728.1,2721.2,2713.2,2704.4,2695.1,2685.4,2675.5,2665.3,2654

"Isotropic",
"BElastic",

[69, "GPa"],

[0.33, "1"],

True,

[2.31e-05, "1/K"],
"a+Uanant®i rechhaf el QFVanzant®irchhnaff M

4 Dnecihle wvalnee- NanHAnlaan
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