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THE GEODICT MATERIAL DATABASE

Structures in GeoDict are 3D voxel images where each voxel has one of 16 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 16 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.

[ Edit Material Database | X
Add Material Add Material Database
Copy Material  Aluminum (5083 Copy ... C:fUsers/riefLAPTOPSR/GeoDict2022/
Py (5083) pY e Choose...
Delete Material Delete
Narme - General Solid Mechanical Properties Thermal Conductivity Electrical Cc 1 | ¥
: Elgliiccll Name Aluminum (5083)
Aluminum (5083 File Version 2022
Alumi AA - 1050
mﬂmﬂm ( ) Material Type Solid -
Aramide (PPTA - Kevlar 29)
Aramide (PPTA - Kevlar 49) Color Custom
Aramide (PPTA - Kevlar 965) _ _ -
Aramide (PPTA - Twaron) Material Topics  |Metal, StructuralMaterial
Brass (CuZn30) i .
Brass (CuzZns) . | | Mechanical Properties
Calcite Electrochemical Properti
Carbon Fiber (DIALEAD - K63712) i ectrochemical Froperties
Carbon Fiber (M&0JB) =
Carbon Fiber (T200) D TR (B GG
g:halﬂullg'bﬂ +/| Elactrical Conductivity
Copper
g%god;;;t";e Material Description:
Epoxy (3501-6) Manufacturer: Allega GmbH -
Feldspar Description: Aluminum, plate, strain hardened (H111).
Glass (A-Glass Fiber)
Glass (AR-Glass Fiber) Applications: Equipment and machine parts with sophisticated machining with low
Glass (C-Glass Fiber) = distortion and high manufacturing precision. Suitable According to EN 602 for use
7 Clee (C Clee Cikoarel 5 in CUI‘IL?Ct '-'Jith fDUd.
Group by | Type - SrAnrcac b
bold un-bold
Search
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 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

Three material types are available in GeoDict: Fluid, Porous and Solid. Depending
on the material type, different material properties can be assigned.

For a Fluid, the density and the dynamic and
kinematic viscosity must be defined. Additionally,

Mechanical Properties, Electrochemical
Properties, Thermal Conductivity, and
Electrical Conductivity can be selected as

optional parameters.

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

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

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

Porous materials have the same options as Solid
materials, but they additionally allow to define the
Permeability and Porosity and Tortuosity.

The Porosity and Tortuosity cannot be set to be

General | Fluid

Name Material_New
File Version 2022

Material Type Fluid
Color M Dark gray
Material Topics
Mechanical Properties
Electrochemical Properties
Thermal Conductivity
Electrical Conductivity

General | Solid

MName Material_New
File Version 2022

Material Type Solid
Color M Dark gray
Material Topics
Mechanical Properties
Electrochemical Properties
Thermal Conductivity
Electrical Conductivity

General | Solid

MName Material_New
File Version 2022

Material Type Porous
Color W Dark gray

Material Topics

temperature dependent.
Permeability

Mechanical Properties
Electrochemical Properties
Thermal Conductivity
Electrical Conductivity
Porosity and Tortuosity

Materials can either be selected from the GeoDict material database or Manual
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.

Manual materials allow to quickly set the needed parameters, whereas using
materials from the material database allows to reuse them for further simulations.
Furthermore, materials defined in the GeoDict material database may have more
complex properties than Manual materials. For example, when defining a manual
material in the ElastoDict settings, it is not possible to select nonlinear material laws.
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Materials in GeoDict - Setting the constituent materials in GeoDict

In some cases, the material for 2 giver

material ID might be unclear. Then, the

material is Undefined.

Please choose a
before running
structure.

material

for these IDs =
the

simulations on

GeoDicT

Temperature -273.15 <= |20
Material

ID MName

00 | O LAir (Fluid) ...
01 [ undefined ...
02 [ Undefined ...

03 Undefined ...

04 - Undefined ... J

A 8 A aa

<= 1000.00 °C -

Solid Density | Fluid D

Density |/ (ka/m=) ~
Mot Defined
Mot Defined
Mot Defined
Mot Defined
Mot Defined

The materials in the material database can be grouped by Type or by Topic. The
types are GeoDicts material categories (Fluid, Solid and Porous), while the topics

can be user-defined (See p. 16).

E] Edit Material Database

-

Add Material Add
Copy Material  Air Copy ...
Delete Material Delete
Mame Topic
~ Fluid
Brine Liquid, QilAndGas
Electrolyte (Salvionic)  Liguid,Battery, Electrochemistry
Electrolyte Liquid,Battery, Electrochemistry
Mercury Liquid
Qil Liquid, Fittration
Water Liquid, Filtration, QilandGas
* Solid
Aluminum (5083) Metal, StructuralMaterial
Aluminum (A4 - 1050)  Metal, StructuralMaterial
Aluminum Metal, StructuralMaterial
Aramide (PPTA - Kevl... Fber,S5tructuralMaterial
Aramide (PPTA - Kevl... Fber,5tructuralMaterial
Aramide (PPTA - Kevl... Fber,StructuralMaterial
Aramide (PPTA - Twa... Fber,StructuralMaterial
Brass (CuZn30) Metal
Brass (CuZns) Metal
Calcite Mineral, QilAndGas
Carbon Fiber (DIALEA... Fiber,StructuralMaterial, Electro...
P - - ;
Group byj Type -
Search
Help

EJ Edit Material Database

Add Material Add
Copy Material  Air Copy ...
Delete Material Delete
Mame Type =
v (33s
* Filtration
Air Fluid
Cellulose Solid
Glass Solid
Qil Fluid
Water Fluid
 Metal
Aluminum (5083} Solid
Alurminum (AA - 1050)  Solid
Alurminum Solid
Brass (CuZn30) Solid
Brass (CuZns) Solid
Copper Solid
Iron Salid
Mickel Solid
Microfer (6025 HT) Solid
Sihver Salid
Steel (A36) Solid
Steel (C45F) Solid -
Gr:[up by | Topic -
Search
Help

Additionally, the material database can be searched with the search box at the bottom
of the material database dialog.

Group by | Type

I Search

Help
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The GeoDict Material Database

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

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.
The Material Selector dialog opens, and all materials stored in the current material
database are available.

] FiberGeo Create Options ] X
Result File Narme (*.gdr) FiberGeo.gdr pm
Create Options Fiber Options Fiber Overlap Result Options
Fiber thickness given by | Diameter -
a
Diameter m 10 Edit ...
Infinite Circular [ (um)
Count [ (%) 50 Diameter
1
Material (ID 01) [ Glass (Solid) ... I
Orientation <Anisotropic Direction= Edit ...
|Click to choose another constituent material. P
Remove &y Gave ...
Diameter m 6 Edit ...
Infinite Circular [ (um)
Count / (%) 50 Diameter
2
Material (ID 02) [ Glass (Solid) ...
Orientation <Anisotropic Direction> Edit ...
Material Selector
Fber Type s GEODICT
Material Type Sold Name Topic =
) Cellulose Fiber, Filcrat
@E @; @ E :"H Sk Gl Copper Metal
; : Cordierite Ceramics, E
niotongy Fber Dolomite Mineral, Oil
Epoxy (3501-6) Polbyrmer, St
Feldspar Mineral, il

Material Information:

ID 00: Air [invis.]
D 01: Glass
wID 02: Gla

Glass (A-Glass Fiber)
Glass (AR-Glass Fiber)
Glass (C-Glass Fiber)
Glass (E-Glass Fiber)

Fiber, Struc
Fiber, Struc
Fiber, Struc
Fiber, Struc

Glass
wpl Glass (R-Glass Fiber) Fiber, Struc
Glass (52-Glass Fiber Fiber, Struc
{
Graphite (S034x) Battery, Ele~
1 L3
Group by | Type =
Search
OK Cancel
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Materials in GeoDict - Setting the constituent materials in GeoDict

SETTING MATERIALS DURING IMPORT

When a structure is imported in GeoDict (e.g.,
from a pCT-scan), its constituent materials ~ Image Processing | Segmentation & Labelng

can be set during the import. ~ Image Segmentation
~ Global Thresholding

By default, the material with material ID 00 is

Result File Mame (*.gd |Structure.gdr

set to Pore (Fluid), whereas all other

material IDs are set to Manual (Solid). - e d
Method | Dtsu - |
Materal 1 (ID 00) | Pore ... [

Threshold | 0.5 (=
Volurme Fraction 0.900011125

Materal 2 (10 01) N Manual (Solid) ... |
Volume Fraction 0.099988875

Density / (ka/m?) 1000 |

Grammage Plne | %y - |

Grammage / (g/m2) 19.997775

Create Segmentation N
lag’
Material Selector

Material Type Solid MName Topic =

! Cellulose Fiber, Fitrat
Solid Glass Copper Metal

; : Cordierite Cerarmics, E
TITHIET |F|ber Dolomite Mineral, E}Ilﬂ
Epoxy (3501-6) Polymer, 5t
Feldspar Mineral, Qils
Glass (A-Glass Fiber) Fiber, Struc
Glass (AR-Glass Fiber) Fiber, Struc
Glass (C-Glass Fiber) Fiber, Struc
Glass (E-Glass Fiber) Fiber, Struc
Glass (R-Glass Fiber) Fiber, Struc
Glass (52-Glass Fiber Fiber, Struc
[

Graphite (S034x) Battery, Ele~
4 3

Group by ' Type - |

Edit Material Database Search | |

oK || cancel |

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, or by clicking

the corresponding icon in the toolbar.

EJ FiberGeo/Structure.gdt (FiberGea) - GeoDict 2022 Standard Edition
File Analyze

= OH GHG B

Status and Modules

i

21% 26% Q7% 0

Predict Export View EEmlE Macro GeoApp  Help
Color & Visibility Settings ...
L Settings ...

Edit Expert Settings...
Select Constituent Materials h
¥ Edit Material Database ...

Import  Model

B
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The GeoDict Material Database

m FiberGeo/Structure.gdt (FiberGeo) - GeoDict 2022 Standard Edition

File Import Model Analyze Eredict Export  View Settings Macro GeofApp Help
k] = Mam 1 = T e
= UH QY B ~~ 0egRBE®dE L s«
Status and Modules Select Constituent Matenalsi @«
| CHatictice | e
The concept is shown on the structure below: The material assigned to material ID

01 is changed from Glass to Carbon Fiber.

m Select Constituent Materials

GeoDicT

Temperature -273.15 <= |20

| <=1000.00 |°C ~ |

| Edit Material Database |

- || Materil | Solid Density | Fluid Density / Viscosity | Permeabiity = Mechanical Prop. Electrochemistry =
ID Name Density | / (ka/m*) ~ | Temp. Range / (°C)
00 [ & Air (Fluid)... | [E] Mot Defined =
01 Glass (Solid) .. | [T 2580 =
02 -M Click to choose another constituent material. |
03 | Glass (Solid) ... | |0 7580 B
04 - Undefined ... | I_@_I Mot Defined -
o5 [ undefined ... | (B&] Mot Defined -
o6 [ undefined ... | (@] = Mot Defined -
07 Undefined Material Selector
08 | Undefined
oo [ undefined G EO D I CT
10 Undefined
| Material Type Solid MName Topic 5
11 W Undefined, - S — Aluminum (AA - 1050) Metal, Stru
12 Undefined Aluminum Metal, Stru
Inf i Aramide (PPTA - Kevlar 29) Fiber, Strug
E Undefined| Information | Aramide (PPTA - Kevlar 49) Fiber, Struc
14 Undefined Aramide (PPTA - Kevlar 965) Fiber, Strug
Aramide (PPTA - Twaron) Fiber, Strug
15 Undefined Brass (CuZn30) Metal
] Brass (CuZn5) Metal
Calcite Mineral, Oils
Carbon Fiber (DIALEAD - K63712) Fiber, Strug
Carbon Fiber (MG01B) Fiber, Strug
[y @, & Carbon Fiber (T300 Fiber, Struc
i
Cellulose Fiber, Fittrai =
[ 3
Group by | Type - |
Edit Material Database | Search | |
| ok || cancel |

Material Information:
ID 00: Air [invis.]
;ID 01 Gl ass

: Gla:
N ID 03 Glass [Overlap]

Material Information:
1D 00: Air Envis.l
D 01: Carbon Fiber
D 02: Glass

w ID 03: Glass [Overlap]

GeoDict 2022 User Guide



Materials in GeoDict - Reassigning Materials and Material IDs

REASSIGNING MATERIALS AND MATERIALS IDs

One option to change materials in the structure is the Select Constituent Materials
dialog, as described above. 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 handbook of this 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.

B FiberGeo/Structure.gdt (FiberGeo) - GeoDict 2022 Standard Edition

File Import Model Analyze Predict Export Wiew Settings Macro GeoApp Help

= m = Mal| Fgl =# o #
E.Oa QBE‘BGB BE —~~ @O EE EE L s
Status and Modules & « «
Statistics Camera V| Structure Volume Field Streamlines Particles Triangles L4 -
E
5
- W . Structure Renderer | Smooth = | Transp. Mode None - V| Clipx |0 2| 1 |200 | Invert g
=
3
16% 27% 97% Transparent Materil |1 | oy o 2|00 (200 2 =
. . . Transparency 0.50 = I's]
» @@ ../GeoDict2022/ExtraFiles/MaterialDatabase2022 vicioz 0 < (D [200 |2 %
@ Structure (200x200%200, 1 pm) =)
I X ( km) Discard Structure and Fields L =
» @ GAD Objects (105) =
i Invert Structure tion: =}
» Constituent Materials (2) lon: =
Create Empty Domain ... =.]
T, Open Result Files (-}
- Save Structure as ...
Volurme Fields (-} werlan]
~ Gray-Value Image Process "
~ FiberGeo/Structure.gdt Reassign

Layer Reassign Material ...
Dilate Structure ...
Erode Structure ...

Flood-Fill Large Pores ...

Current (200x200x200, 1 pm)

Reassign Material of Material ID ...

Permute, Rotate, Mirror ...

T Cleanse Structure ...
ImportGeo-Vol

Rescale Structure ...
Adjust Voxel Length ...

LoRdafas 198(90 YD A | UoND3|as |axop &

All Files (*.*) - Bro

Help

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

E FiberGeo/Structure.gdt (FiberGeo) - GeoDict 2022 Standard Edition

File Import QAGGEN Analyze Predict Export View Setfings Macro Geod

FiberGeo X
— LY il ProcessGeo
PaperGeo
Status and Mog . 3 &« - .
GrainGeo Statistics = Reassign
FoamGea Reassign Material ID h
|| WeaveGeo Structure Rende: Reassign Material ID
. Reassign Materil
49 GridGeo Reassign Material of Material ID
0 PleatGeo
] __.J'JGE GadGeo 022

I @ st
» @ GADC LayerGea Manipulate 3D structures.

b Constitue MeshGeo |
% Onen Result Files (-}

taterial Infan
w ID 00; Ajr [ir
wlD 01: Glass

Help Record Reassign

GeoDict 2022 User Guide 7
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The GeoDict Material Database

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.

m Reassign Material ID

0Old Material ID B2 Glass (Solid) -

Mew Material ID B Glass (Solid) -
Material Information: [Material Information:
» ID 00: Air [invis.] % ID 00: Air [invis.]
éIB 8% gl::i = wiD 01: Glass
TR Sl T oy @, & B R 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

GeoDicT

0ld Material Glass (Solid) =

Mew Material I carbon Fiber (Sold) ...

Material Information: Material Information:
» ID 00: Air [invis.] 1D 00: Air Linvis.i]J
b o1 s WD 0% carben £t
: Glass : Carbon Fiber,
» ID 03: Glass [Overiap] : o R oK » ID 03: Carbon Fiber

e

8 GeoDict 2022 User Guide



Materials in GeoDict - Reassigning Materials and Material IDs

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: Air to Epoxy for Material ID 00).

E] Reassign Material of Material ID

GEoDICT

Material ID 00 Air (Fluid) =

New Materil | Epoxy (3501-6) (Solid) ...

[Material Information:
a{D 00: Epoxy (3501 6) [invis.]

Matenal Information:

Bon iber

D 01: Carbon Fiber

Wl
D 02 Carbon Fiber: D 02: Carbon Fiber
r{D 03: Carbon Fiber: ﬂ' E‘E oK .%D 03: Carbon Flber

GeoDict 2022 User Guide



The GeoDict Material Database

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 16). 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 and Visibility Settings in the menu
bar, or by clicking the corresponding icon in the toolbar.

File Import Model Analyze Predict Export View Macro GeoApp Help
Color & Visibility Settings ...

mUE y s B _ s
L& Settings ...
Edit Expert Settings...
Salect Constituent Materials
@ Edit Material Database ...
The Color and Visibility Settings dialog
shows the colors currently assigned to the
Material IDs and the Constituent
Materials.
, Color and Visibility Settings [E2]ES] fi
To use the colors defined in the GeoDict GEO E
Material Database, click Load Presc._et and Load Preset, 8 vible %
then, choose Material Database in the _ _ - =
Load Color Preset dialog. Confirm the 0 00: Ar el S
choice with OK and close the Color & gy [DOu:Ghss MRed |llveble o
Visibility Settings with Close. ID 02: Glass Green | V| visble 2
1D 03: Glass [Overlap Yellow | V| visible g
ID 04: Undefined M Blue | visible _‘i
1D 05: Undefined M Custom | v visible %
ID 06: Undefined Cyan | V| visble S
ID 07: Undefined M Custom | |v| visible 3
1D 08: Undefined Customn | |V visible ;
1D 09: Undefined M Custom | v visible §
1D 10: Undefined M Custom | |v| visible %
D 11: Undefined Custom | |v/| visible §
1D 12: Undefined M Custom | V| visible =
D 13: Undefined M Custom | |v| visible c_:
1D 14: Undefined M Custom | |v| visible i
1D 15: Undefined M Custom | |V visible t3<
Background Color White V| Apply Immediate i

A EalE @ BE
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Material colors in GeoDict - Color selection

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

shown here.

m Load Color Preset

HE BEENVESENE"NENENEBN osfalt
HEEEEEEEEENEMW Gray values

G EO D I C T Material'ln_for{nagion:
HE BT W W[ WM Beaver Beamer rig §g éllraggms'] S
: Glass
OOOO000000000000 sscs e 15 85 B2 rovermpt|

|
(100 9 50 T O O I eeverses Gy values

p - ‘-\‘
| EENESEETEEEN . ' -
1 )

HE EENETENE" HNENN curent

| | save as new Preset | . iy

oK | cancel | i

GeoDict 2022 User Guide
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The GeoDict Material Database

EDIT AND EXPAND THE GEODICT MATERIAL DATABASE

The GeoDict Material Database installed with GeoDict 2022 can be edited and
expanded. The following explains how to create new constituent materials and how
to edit the properties of materials already included in the GeoDict Material Database.

ACCESS THE MATERIAL DATABASE

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

1. Select Settings — Edit Material Data Base... in the menu bar

File Import Model Analze Predict Export View EEsGGE Macro GeoApp  Help
i' i:l, "\]E E‘B ®B t:culnf&w;ibilrty Settings ...
L Settings ...

Edit Expert Settings...
Select Constituent Materials
Edit Material Database ...
2. Click the Edit Material Database icon in the toolbar

E,Ggeﬂglﬂ@ﬂ hﬁ[‘j[‘jr‘fdnnné

]

)

Ed'rt Material Database |

3. Click the Select Constituent Materials icon in the toolbar and click Edit Material
Data Base in the Select Constituent Materials dialog

a,i:]ami'\lﬂclo.[}hh...[.][']-_c{g:inn
Select Constituent Materials

E] Select Constituent Materials

Temperature -273.15 <= |20 <=1000.00 |°C ~ | Edit Material %atzbase|
- Material Solid Density Fluid Density / Viscosity Permeability Mechanical Prop. Electrochemistry
I Mame Density |/ (ka/m#} ~ | Temp. Range / (°C)
00 [ © Air (Fluid) ... Mot Defined
01 [ Glass (Sold) ... 2580
02 I Glass (Salid) ... 2580
03 Glass (Solid) ... 2580
04 [l Undefined ... Mot Defined
05 [ undefined ... Mot Defined
06 Undefined ... 5 Mot Defined -
/77777/7777/7/7/7/7//7//7/7/7//7/7/7/7
7
15 [ undefined ... Mot Defined =
[ »
E'E @, @ ﬂ. Run Cancel

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

12 GeoDict 2022 User Guide



Edit and expand the GeoDict Material Database

m FeelMath Elasticity Solver Options

GeoDiIcT

Result File Name (*.gdr) |FeeIMathV[}XResult.gdr

Constituent Materials | Load Case Sobver Qutput Post-Processing Equations & References

[ Edit Materil Database N

B — L
|l| Material | Mechanical Prop.

ID Name Material Law E/ (GPa) v G/ (GPa) a/ (1/K)

00 | © Ar(Fuid).. | [ [Pore ~lo o - i

o1 [ Glass (Solid) ... | || J | Elastic-Failure (E-Glass} ~ | 72 0.22 - 5e-06

oz I Glass (Solid) ... | |&.| ¢ | Elastic-Failure (E-Glss) ~ | 72 0.22 - 5e-06

03 | Glass (Solid}) ... | IEI | Elastic-Failure (E-Glass) = | 72 0.22 - 5e-06

CARCINE N o ) o

| ok

| | Cancel

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

Di i
| Infinite Circular | iameter /
count / (%) |50 | Diameter
Material (10 01) I Glass (Sold) ... |
Orientation
| Remove || [ Sa\k [

Mater. 3l Selector

(um) |10 || Edit ... |

|<Anlsotr0pic Directi0n>| | Edit ... |

4

Ed'r?terial Database | Search
L

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

Material Type\Solid Mame Topic
) Carbon Fiber Fiber, Struc
Solid NED Cellulose Fiber: Filtrai
: ' Copper Metal
Liguacy |Flt*r Cordierite Ceramics, E
Dolomite Mineral, Qils
Epoxy (3501-6) Pohymer, St
Feldspar Mineral, Ol

Fiber, Strucg
Fiber, Struc
Fiber, Strug
Fiber, Strug
Fiber, Struc
Fiber, Struc
Fiber, Struc
»

Group by | Type

-

[ FeelMath Elasticity Solver Options /

|| cancel

GEoDICT

Result File Mame (*.gdr) |ﬁeIMathVDXRe5ult.gdr

Constituent Materils | Load Case Solver/ Qutput Post-Processing

| Edit Material Database

|i| Material | Mechanical Prop.
ID Mame Material Law E/ (GPa) v G/ (GPa)
o0 © Ar(Fuid).. | [Pare ~|o o -
01 | Elastic-Failure (E-Glass) ~ | 72 0.22 -
0z Glass (Solid) ... | Elastic-Failure (E-Glass) = | 72 0.22 -
03[ Ghss (5oid) ... | | Elastic-Failure (E-Glss) « | 72 0.22 -

a/ (1/K)
0

Se-6
Se-6
Se-6

GeoDict 2022 User Guide
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The GeoDict Material Database

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 Edit Material Database, the Edit Material Database dialog opens:

E Edit Material Database

Aramide (PPTA - Keviar 29)
Aramide (PPTA - Keviar 49)
Aramide (PPTA - Kevlar 965)
Aramide (PPTA - Twaron)
Brass (CuZn30)

Brass (CuZns)

Calcite

Carbon Fiber (M&01B)
Carbon Fiber (T300)

Glass (A-Glass Fiber)

Glass (AR-Glass Fiber)

Glass (C-Glass Fiber)

Glass (E-Glass Fiber)

Glass (R-Glass Fiber)

Glass (52-Glass Fiber)

Glass

Graphite (5034x)

Graphite Fiber (XN-05-30S)

Add Material Add Material Database
Copy Material  Aluminum (5083) Copy ... C:/Users/rief.LAPTOPSR/GeoDict2022/
MaterialDataBase Choose...

Delete Material Delete
o - General Solid Mechanical Properties Therrmal Conductivity Electrical Conductivity
: Elgliig MName Alurrninurm (5083)

Aluminum (5083) File ersion 2022

Alurmi AA-1050

Aﬂﬁ:ﬂﬂﬁ ¢ ) Material Type Solid -

Carbon Fiber (DIALEAD - K83712)

Carbon Fiber i | V| Electrical Conductivity

Cellulose 1

Copper

Cordierite . g

Dolomite Material Description:

Epoxy (3501-6) Manufacturer: Allega GmbH =
Feldspar Description: Alurminurm, plate, strain hardened (H111).

Color [T Custom

Material Topics Matal, StructuralMaterial
V| Mechanical Properties
Electrochemical Properties

V| Thermal Conductivity

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.

Sources:
Stress - Strain:

Total Materia Database - Strength of candidate materials for nuclear fusion reactor and their
electron beam welded joint at cryogenic temperature [ 5. Kaga, K. Fuji, T. Tamura, Y. Yamamoto,

Graphite K. Dgawa, N. Abe, M. Tomie / Welding Research Institute of Osaka University / 1988 /
Tlite - Transactions of JWRI, Vol 17, No. 2; Oct-31
1 »
Poisson Ratio: -
Group by | Type - CoEEA e T - R PR
bold un-bold
Search
Help Save Database Cancel
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Edit and expand the GeoDict Material Database

CHOOSE A MATERIAL DATABASE

On the upper right corner of the Edit Material Database dialog, click Choose... to
set the path to a material database directory.
Material Database
C:/Users/rief.LAPTOPSR/GeoDict2022/

MaterialDataBase Choose...
Select a material database directory.h

General Solid Mechanical Properties = Thermal Conductivity Electrical Conductivity

The default path for the GeoDict Material Database is

B C:\Users\username\GeoDict20xX\MaterialDataRase for Windows

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

B & B - | MateralDataBase

File Home Share Wiew 9
« v « GeoDict2022 » MaterialDataBase v O [ Search MaterialDataBase
Marme - Date modified Type Size .
[ Airbet 2021-03-10 TXT File 3KE
[ Aluminum (5083).tct 2021- TXT File TKE
[ Aluminum (AA - 1050).bct 2021- AT Fle oK
[ Aluminum.bet 2021- TXT File 6KE
[ Aramide (PPTA - Kevlar 29) .bet 2021- TXT File 4Ke
[ Aramide (PPTA - Kevlar 49).bxt 2021- TXT File 4Ke
[ Aramide (PPTA - Kevlar 965).brt 2021- TXT File 4Ke
[ Aramide (PPTA - Twaron).bet 2021- TXT File 4Ke
[ Brass (CuZn3) bt 2021- TXT File 3KE
[ Brass (CuZn30)xt 2021- TXT File 3KE
[ Brinext 2021- TXT File 2KE
[ calcitext 2021- TXT File 3KE
[&f Carbon Fiber (DIALEAD - K83712).xt 2021- TXT File 5KB
[ carbon Fiber (M60IB).txt 2021- TXT File 3KE
[ Carbon Fiber (T300) bt 2021- TXT File IKE
[ Carbon Fiber.tut 2021- TXT File 3KE
IQ{ Cellulose.txt 2021-03-10 15: TXT File 1KB hd
86 itermns =

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

« Q5(C) » Program Files » Math2Market GmbH » GeoDict 2022 » MaterialDataBase v |

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 (see page 18)

2. Copy the corresponding *.txt files from another material database into the
MaterialDataBase folder.
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EDIT EXISTING MATERIAL DATABASE ENTRIES

The material database can be edited by modifying or adding properties of constituent
materials through the Edit Material Database dialog as follows:

1. In the left panel, click to highlight and choose one of the materials in the current
GeoDict material database.

2. 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.

] Edit Material Database O *
Add Material Add Material Database
Copy Material  Aluminum (5083) copy .. C:fUsers/rief.LAP TOPSR/ GeoDict2022/
MaterialDataBase Choose...
Delete Material Delete
Name a General I Solid I Mechanical Properties Thermal Conductivity Electrical Conductivity I
: EEE MName Aluminum (5083) A
Aluminum (5083) File Version 2022
ﬁlﬂmﬂm (A4 - 1050) Material Type Solid -
Aramide (PPTA - Keviar 29)
Aramide (PPTA - Keviar 49) Color [7 custom
Aramide (PPTA - Kevlar 965) . _ -
Aramide (PPTA - Twaron) Material Topics Metal, StructuralMaterial
Brass (CuZn30) ) ]
Brass (CuzZns) v Mechanical Properties
Calcite ) .
Carbon Fiber (DIALEAD - K63712) i Electrachemical Properties
Carbon Fiber (M&0IB) 1

carbon Fiber (T300) ¥ Thermal Conductivity

Carbon Fiber v/ Electrical Conductivity

Cellulose

Copper

gi?gl'i:t";e Material Description:

Epoxy (3501-6) Manufacturer: Allega GmbH =

Feldspar Description: Aluminum, plate, strain hardened (H111).

Glass (A-Glass Fiber)

Glass (AR-Glass Fiber) Applications: Equipment and machine parts with sophisticated machining with low distortion and

Glass (C-Glass Fiber) high manufacturing precision. Suitable According o EN 602 for use in contact with food.

Glass (E-Glass Fiber)

Glass (R-Glass Fiber) Sources:

Glass (52-Glass Fiber)

Glass ¥ Stress - Strain:
1 L4 Total Materia Database - Strength of candidate materials for nuclear fusion reactor and their

electron beam welded joint at cryogenic temperature / S. Kaga, K. Fuji, T. Tamura, Y. -
Group by | Type -
bold un-bold
Search
Help Save Database Cancel

Depending on the selection of material type, the next tab after the General tab is
titled Solid, Fluid, or Porous, and the parameters that apply in each case can be
edited. For Solid Materials, a fixed density or a temperature dependent density can
be entered. For Fluid materials, a density and the dynamic and kinematic viscosity
can be set, which might be also temperature dependent. Porous materials work
analogously to solid materials. Additionally, the Permeability, the Porosity and
Tortuosity can be defined. The Permeability can be temperature dependent.

The material color can be changed by clicking on the corresponding button, e.g.,
M Dark gray [}

The other tabs depend on the material properties that are selected under the General
tab.
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MECHANICAL PROPERTIES: MULTIPLE MATERIAL LAWS

Under Mechanical Properties, multiple material laws can be defined and, later, one
of them can be selected to run the simulation. For further information about how to
define the Mechanical Properties of materials, refer to the ElastoDict 2022 handbook
of this User Guide.

In the material database, it is possible to:

u Edit an existing material law by choosing it under Edit Material Law and
editing the corresponding parameters below:

Mechanical Properties Selection

Edit Material Law | Elastic - Delete Rename

Add Material Law |Ch|:|5:a the materil Iawi add

B Add a new material law by entering its name in the box Add Material Law
and clicking Add. Afterwards, a material law with the entered name is listed
under Edit Material Law and can be edited as described above.

Mechanical Properties Selection

Edit Material Law | Elastic - Delete Rename

Add Material Law | Plastic Add I},

Mechanical Properties Selection

Edit Material Law | Plastic I& - Delete Rename

Add Material Law |Ch|:|59 the material Ia'.'.ri_ Add
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The GeoDict Material Database

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 Edit 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 upper left corner of the dialog (e.g., Material_New in the
example below). Click Add.

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

E] Edit Material Database

Add Materil  |Materl_Mew ||  Add Material Database
Copy Materal  Aluminum (5083) Copy ... C:/Users/rief.LAPTOPSR/ GeoDict2022/

MaterialDataBase Choose...
Delete Material Delete

Name - General Solid Mechanical Properties Thermal Conductivity Electrical Conductivity

When a material is newly created, its Material Type is not yet set and therefore it
does not appear under the Fluid or Solid tree, but separately below.

] Edit Material Database O *
Add Material Add Material Database
Copy Material Material_New Copy ... C:/Users/rief.LAPTOPSR/GeoDict2022/
MaterialDataBase Choose...
Delete Material Delete

Name General Solid

b Fluid ]
+ Solid Name Material_New
il File Wersion 2022
Material Mew
l Material Type Solid -
Color W Dark gray

Material Topics
Mechanical Properties
Electrochemical Properties
Thermal Conductivity
Electrical Conductivity

Material Description:

L ]

Group by | Type hd
bold un-bold
Search
Help Save Database Cancel

In the next step, the Material Type and its properties are set under the
corresponding tabs (see the corresponding paragraph on page 16).

COPYING EXISTING MATERIALS

Alternatively, an existing material can be copied by selecting the material and clicking
Copy ....
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[ Edit Material Database o X
Add Material Add Material Database
Copy Material ~ Aluminum (5083 Copy ... C:/Users/rief.LAPTOPSR/GeoDict2022/
id ( ) ) L} MaterialDataBase Choose...
Delete Material Delete
Name Topic |~ General | Solid = Mechanical Properties = Thermal Conductivity = Electris ¢ *
: ?g:; Name Aluminum (5083)
Aluminum (5083 Metal File Version 2022

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.

m Copy Material

Save Current Database 'C:/Users/rief.LAPTOPSR/GeoDict2022/
MaterialDataBase'?
Otherwise changes in the material database dialog are lost.

Yes, || Mo |
| L}—'

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.

m Copy Material

GeoDiIcT

0ld File Narme 'MaterizlDataBase/ Aluminum (5083).tdt

MNew Material Name |Aluminum (5083) - Copy |

BhEL @B E | R %Jl Cancel |

Then, the new material is shown in the material database:

m Edit Material Database

Add Material | | | Add | Material Database
Copy Material ~ Aluminum (5083) - Copy Copy ... C:/Users/rief.LAPTOPSR/GeoDict2022/
|7| MaterialDataBase | Choose... |
Delete Material | Delete | —
Name Topic |~ General | Solid Mechanical Properties | Thermal Conduckivity = Electrii ¢ |:|
» Fluid )
- Solid Namea Alurminum (5083) - Copy
Alurminum (5083) - Copy I File Version 2022
Aluminum (5083} Metal, R [(——= |

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 Edit Material Database dialog to save all
changes to the database.

Group by | Type M |
[ bold || unbold |
Search | [
| 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).
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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

File Home Share Wiew - o
<« v p <« rigf LAPTOPSR » GeoDict2022 » MaterialDataBase v | D 2 Search MaterialDataBase

Name - Date modified Type Size (o
Q{ Glass (R-Glass Fiber).txt 2021-03-1015:29 TXTFile 4KB

Q{ Glass (52-Glass Fiber).txt 2021-03-1015:29 TXTFile 4KB

Q{ Glass.but 2021-03-10 15:29 TXTFile 5KB

Q{ Graphite (5034x).txt 2021-03-1015:29 TXTFile 4KB

Q{ Graphite Fiber (XN-03-305).txt 2021-03-1015:29 TXTFile 4KB

Q{ Graphite.txt 2021-03-1015:29 TATFile & KB

Q{ Iite et 2021-03-1015:29 TXTFile 1KB

Q{ Iron.txt 2021-03-1015:29 TXTFile 5KB

Q{ Kevlar.bt 2021-03-1015:29 TATFile 4KB

Q{ LCO et 2021-03-1015:29 TXTFile 4KB

Q{ LFP.tect 2021-03-1015:29 TXTFile KB

Q{ LMO bt 2021-03-1015:29 TATFile 4KB

Q{ Material_Mew.tct 2021-09-02 15:26 TXTFile 1KB

Q{ Mercury.tct 2021-03-1015:29 TXTFile 4KB

Q{ MCA bt 2021-03-1015:29 TATFile 4KB

Q{ Mickeltxt 2021-03-1015:29 TXTFile 5KB

Q{ Microfer (8025 HT).bxt 2021-03-10 15:29 TATFile 2 KB v
87 items 1 item selected 397 bytes =]

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 on the next page.
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E C\Users\rief LAPTOPSR! GeoDict20224 MaterialDataBase\Aluminum (3083).bxt - Motepad++

Eile Edit Search Wiew Encoding Language Settings Tgols Macro Run  Plugins  Window I X
cHHERGE s E D g2 |BRISTERELD |6 &6 |
[ Auminum (5083)6¢ E3 |
33 <Material> )
34 E Type Solid
35 [ <Color>
36 | RGB 173,178,189
37 </Color>
38 Topics Metal ,StructuralMaterial
3% [H <Solid>
40 Parameter None
41 Density 2660 [kg/m*3]
42 </So0lid>
43 [ <Thermal>
44 E <MateriallLawl>
45 Name Iso. Law
46 Parameter Temperature
47 Type Isotropic
48 Temperature 20 [celsius]
49 - Conductivity 112.5 [W/(mK)]
50 | </Materiallawl>
51 </Thermal>
52 E <Electrical>
53 E <MateriallLawl>
54 Name Iso. Law
55 Parameter None
56 Type Isotropic
57 Conductivity 169908640 [S/m]
58 = </MateriallLawl>
59 </Electrical>
60 EH <Elasticity>
61 % <MaterialLawl>
62 [ <Measurement>
63 Strain 0,3.9,11.52,13.46,15.27,17.94,19.4,21.5,23.32,24.79,25.89,27.25,25.93,30.04,
64 Stress 0,0.171,0.232,0.245,0.267,0.276,0.285,0.27%,0.2588,0.267,0.29,0.286,0.304,0.:
65 </Measurement>
66 Type Isotropic
67 Name Elasto-Plastic (20 °C)
68 YoungsModulus 71 [GPal
69 PoissonsRatio 0.33 [1]
70 AllowThermalExpansion true
71 ThermalExpansion 2.38e-05 [1/K]
72 PlasticityType Exponential // Possible values: Neone, Constant, Affinelinear, Exponential
73 ViscosityType None // Possible values: None, Perzynalinear, PerzynaNonlinear, MichelSuquet
74 DamageType Nene // Possible valuss: None, Exponential, Mazar
75 LargeDefoModel StvenantKirchhoff // Possible walues: StVenantKirchhoff, NeoHook, MooneyRivl
716 InitialYieldStress 0.115241 [GPa]
77 HardeningType Isotropic
78 FirstIsotropicHardening 0.1994G6 [GPal
79 SecondIsotropicHardening 5.68635 [1]
80 FailureType None // Possible values: None, FailStress
81 - HasMeasurement true
82 </Materiallawl>
83 = <MateriallLaw2>
54 Type Isotropic
85 Name Elasto-Plastic (-19€ °C)
86 YoungsModulus 78 [GPa]
87 PoissonsRatio 0.33 [1]
88 AllowThermalExpansion false
89 PlasticityType Exponential // Possible values: None, Constant, Affinelinear, Exponential
90 ViscosityType Neone // Possible wvaluss: None, Perzynalinear, PerzynaNonlinesar, MichelSuguet
91 DamageType None // Possible values: None, Exponential, Mazar
92 LargeDefoModel StVenantKirchhoff // Possible walues: StVenantKirchhoff, NeoHook, MooneyRivl
93 InitialYieldStress 0.134827 [GPa]
94 HardeningType Isotropic
95 FirstIsotropicHardening 0.34012¢ [GPa]
96 SecondIsotropicHardening €.81943 [1]
97 FailureType Nene // Possible valuss: None, FailStress
98 HasMeasurement true
99 Mo <Measurement>
100 Strain 0,0.42,0.86,1.56,2.75,4.31,5.75,7.43,9.35,11.15,13.08,14.89,17.07,19.25,21.¢
101 Stress 0,0.122,0.156,0.174,0.195,0.221,0.238,0.26,0.2858,0.311,0.329,0.347,0.363,0.:
102 F </Measurement>
103 </Materiallaw2>
104 L </RElasticity>
105 </Material>
106
v
€ >
Python file length: 6,824 lines: 106 Ln:1 Col:1 5el:0(0 Windows (CRLF)  UTF-8-BOM INS
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