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1 About these exercises 

The Getting Started exercises provide an overview of the key tools and features in Ansys Granta 
EduPack, and form a set of tutorials to help you familiarize yourself with the software. You can 
choose whether to work through them in order, or complete only the exercises relevant to you. 

There are also Getting Started video tutorials for Granta EduPack. These can be used independently 
of the exercises, or alongside them, to test and check your knowledge. 

This set of exercises covers the main tools and features available in Granta EduPack 2022 R1 and 
Granta EduPack 2022 R1 Introductory or later. Earlier versions may give different results, or not 
include all features. 

In this document: 

× Each step of the exercises is shown on a gold background, like this. 

More detailed instructions appear below the main instruction. 

Text on elements in the software (such as buttons, dialogs and tabs) appears in bold, 
like this. The names of records, datatables, and documents are emphasised like this. 
Words and numbers that you type as you follow the instructions appear in 
monotype, like this . 

More resources to help you get started

For help using the software, or resources for teaching and learning, try: 

 

Granta Edupack Help 

 

Learn Online 

 

FAQs: Ansys Learning Forum 

LŦ ȅƻǳ ŎŀƴΩǘ ŦƛƴŘ ǘƘŜ ŀƴǎǿŜǊ ǘƻ ȅƻǳǊ ǉǳŜǎǘƛƻƴ ŀōƻǾŜΣ ŜƳŀƛƭ ǳǎ ŀǘ granta-education-team@ansys.com. 

https://www.youtube.com/playlist?list=PLtt6-ZgUFmMK4aApOU0A85CvaJ_udGDCe
http://support.grantadesign.com/resources/grantaedupack/2021R2/help/index.htm?rhcsh=1
http://support.grantadesign.com/resources/grantaedupack/2021R2/learn/index.htm
https://forum.ansys.com/discussion/28641/installation-licensing-of-ansys-granta-edupack-faqs
mailto:granta-education-team@ansys.com
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2 About Granta EduPack 

2.1 Main features and tools 

The main tools in Granta EduPack and Granta EduPack Introductory are: 

 Browse: Explore the database and retrieve records via a hierarchical index or tree. 

 Search: Find information via a full-text search of records. 

 Select: The central hub of Granta EduPack, used to apply the systematic material 
selection methodology. A powerful selection engine that identifies records that meet an 
array of design criteria and enables trade-offs between competing objectives. 

 Chart: Create charts and add formatting and labels to illustrate your point. 

 Eco Audit: Quickly estimate the energy usage and carbon footprint of a product over its 
entire lifecycle, and study What If design scenarios. 

The following tools and features are enabled in all advanced Level 3 databases included in Granta 
EduPack (for example, Level 3 Aerospace and Level 3 Eco Design, but not Level 3):  

 Enhanced Eco Audit: The enhanced version of the tool also accounts for Secondary, 
Joining, and Finishing processes, and includes a cost analysis. 

 Synthesizer: Estimate performance of materials by modelling new hybrid materials, 
battery packs, or the part cost of a design; and compare these results with existing records. 

 Engineering Solver: Quickly calculate the required strength, stiffness or Shape Factor for 
a given design, and include them in a Limit Stage. 

 Find Similar: Select materials based on how similar their properties are to aReference 
record. 

 Comparison Tables: Compare up to 20 records side-by-side, and highlight the differences 

in their material properties from a Reference record. 

 Selection Reports: Easily record and summarise your complex selection project with an 
automatically generated report. 

The exercises for these advanced features are designed so that Introductory users can simply skip 
them. You will also be prompted to change databases to one that supports the feature.  
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2.2 Chart toolbar guide 

The chart toolbar is displayed between the stage title and chart area on the Chart tab. 

 

 

 

 

 

 

 

*Highlight Reference record  and Highlight synthesized records  are not available in Granta 
EduPack Introductory, and the icon will always be grayed out. 

 

Find records near 
selected record 

Highlight 
synthesized records 

Zoom to view 
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Show material 
family envelopes 

Create arrow 
annotation 

Add text 
label 

 
Zoom out 

Zoom in 
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Delete all lines 
and boxes 
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Highlight 
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Highlight 
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3 Browsing and Searching 

 Opening a database 

On starting Granta EduPack, the Databases window will appear, showing all installed databases. The 
following exercises use the MaterialUniverse and ProcessUniverse tables, which are found within all 
Granta material databases. After clicking on a database name in the Databases window to select it, 
the Homepage then opens to show a list of the available tables and a graphic for each subset.  

 

From the homepage you can view more information on the database, select a subset, and access 
online resources for students and educators. 

× Select the Level 2 database 

If a feature used in an exercise is not enabled in the Level 2 database, you will asked 
to change to one that does as part of the exercise. Results and images may differ if 
you complete an exercise using a different database. 

× Read about the available data and applications 

Click Database information to view a detailed description of the database.  

Click the Back arrow to return to the homepage. 

× Select a material subset 

Click one of the subset icons, and notice that the Browse panel appears. 

× Change to the ProcessUniverse table 

Click ProcessUniverse and notice that the Browse tree in the left panel updates. 
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× Close the Homepage tab 

Click the cross at the top of the Homepage tab. This page can be reopened at any 
time by clicking Home on the main toolbar.  

× Change to the MaterialUniverse table 

With the Homepage closed, navigate to different tables using the Table list in the 
Browse panel.  

Table:

Subset:

MaterialUniverse

All materials

Browse Search Select

 

 Browse material records 

× Select the MaterialUniverse table and the All Materials subset 

Table:

Subset:

MaterialUniverse

All materials

MaterialUniverse

Ceramics and glasses

Hybrids: composites, foams...

Metals and alloys

Polymers and elastomers

Browse Search Select

 

× Find the record for Stainless Steel 

Double-click a folder in the browse tree to view the records and folders below it.  

× Open the folder-level record for Polymers 

Folder-level records provide a general overview of a material family, rather than 
containing data on a specific material. They have their own icon: .  
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× Open the Polypropylene (PP) record 

Double-click the record name in the tree to view the datasheet. 

Click  to view Science Notes for more information on the property and underlying 
science. 

Right-click the datasheet to see a menu with further actions, for example: Locate in 
Browse tree, Copy or Print the datasheet, and Export the data in a CAD/CAE 
package format. 

× Find processes that can shape Polypropylene, by clicking the ProcessUniverse link 
at the bottom of the datasheet. 

 

Part of the Polypropylene Level 2 datasheet 
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 Browse process records 

× Browse ProcessUniverse: All Processes 

ProcessUniverse

Table:

Subset:

ProcessUniverse

All processes

Surface treatment

Shaping

Joining

Browse Search Select

 

× Find the record for the shaping process Injection molding, thermoplastics 

 

× Find the record for the surface treatment process Vapor metallizing (PVD) 

 

× Find the record for the joining process Friction welding (metals) 

 

× Find materials that can be die cast, using the link to MaterialUniverse at the 
bottom of the datasheet for Gravity die casting 

 Searching 

× Find the material Polylactide  

Polylactide

Browse Search Select

 

× Find the process Vacuum assisted resin transfer molding (VARTM) 

 

× Find materials used for òcutting tools ó 

The search matches text on a datasheet. For example, a search for òcutting 

tools ó would return all records with the phrase άcutting toolsέ in the record 
description or supporting information. 
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× Find the material Concrete 

The search matches the record's folder name. If the search term appears in a folder 
name, all records under that folder will be returned; for example, a search for 
concrete  would return all records in the folder named Cement and concrete e.g. 
Plaster of Paris. 

× Enter the search term alum *  

Records containing the terms Alumina, Aluminum or Alumino are returned.  

Advanced searches 

The following search operators are available: 

Operator Description 

AND Finds records containing both the search terms, so steel AND alloy  
returns only records containing both the words steel and alloy 

OR Finds records containing either search term, so steel OR alloy  returns 
all records that contain steel, alloy, or both 

NOT Finds records containing the first search term, but not the second, so 
steel NOT alloy  returns only records with the word steel but without 
the word alloy 

Phrase Search Finds the exact search term, so òsteel alloyó will return only records 
containing the exact phrase steel alloy 

Parentheses  Used to group search terms, so iron AND (ore OR cast)  will return the 
records containing iron and containing either ore, cast, or both 

Wildcards  Use ? as a wildcard single character, or *  as a wildcard representing any 
number of characters (these cannot be used as the first character in a 
search string) 

Note:  AND operators are automatically added when a search has two or more terms 
and no other operators have been entered.  
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4 Creating property charts 

Bar charts and bubble charts are a great way to visualize and communicate material properties, as 
well as being a key tool to support systematic materials selection. 

 Create a bar chart 

× Select MaterialUniverse: All materials 

Click Chart/Select, and then select MaterialUniverse: All materials. 

× Create a bar chart of YƻǳƴƎΩǎ ƳƻŘǳƭǳǎ (E) 

Under Selection Stages, click Chart/Index. 

Set the Y-axis attribute to Young's modulus, and click OK. 

For a bar chart, you do not set an X-axis: leave its attribute set to <None>. 

2. Selection Stages

Chart TreeLimit

1. Selection Data

Select from: MaterialUniverse: All materials

YoungΩs modulusAttribute:

Y-axis

Chart Stage

SearchBrowse Select

 

× Explore the chart 

Click Zoom in  and then drag to zoom in on an area of the chart. 

Click Zoom out  to zoom out. 

Click Autoscale  to zoom back to view the whole chart again. 

× Label records on the chart 

Click a record on the chart and then drag to add and position a new data label.  

To delete a data label, select it and press DELETE. To delete all labels in the chart, 
press CTRL+A and then press DELETE. 
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 Create a bubble chart 

× Make a bubble chart plotting ̧ ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ (E) against Density όˊύ 

Under Selection Stages, click Chart/Index. 

Set the Y-axis to ̧ ƻǳƴƎΩǎ ƳƻŘǳƭǳǎ and set the X-axis to Density.  

Leave the Axis Settings as default values to create a log-log plot.  

2. Selection Stages

Chart TreeLimit

1. Selection Data

Select from: MaterialUniverse: All materials

Chart Stage

YoungΩs modulusAttribute:

Y-axis

DensityAttribute:

X-axis

SearchBrowse Select
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× Display family envelopes 

Click Show Family Envelopes  to look at how data for a given family of materials 
cluster together. 

× Label records on the chart 

Hover the cursor over the record bubble to see the record name, and then label 
some records (click over a record and drag). 

Try adding labels from the Results list: right-click a record in the list, and select Label 
on the shortcut menu, then drag the label where you want it on the chart. 

LŦ ǘƘŜ ƴŜǿ ƭŀōŜƭ ƛǎƴΩǘ ǾƛǎƛōƭŜ ŀǘ ǘƘŜ ŎǳǊǊŜnt zoom, click Autoscale  to display the 
whole chart again. 

 

× Delete this stage 

Select the stage in the Selection Stages list and press DELETE. 
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5 Filtering and screening 

 Selection using a Chart Stage 

When plotted on a Chart, records can also be filtered using the Index line and Box selection tools.  

2. Selection Stages

Chart TreeLimit

Density

Y
ie

ld
 s

tr
e

n
g

th Index line

Y
ie

ld
 s

tr
e

n
g

th

Box 
selection

Bar chart1

Bubble chart2

3. Results X out of Y pass

Material 1

Material 2

Material 3

Material 4

etc.

1. Selection Data

Select from: MaterialUniverse: All materials

SearchBrowse Select

 

× Create a bar chart of Yield strength όỳ) 

Set the Y-axis to Yield strength (elastic limit). 

× Use a Box selection to identify materials with high values of Yield strength 

Click Box selection , then drag to define the selection box. 
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× Add Density όˊύ ǘƻ ǘƘŜ X-axis 

Click Chart Settings , then go to the X-Axis tab and select Density as the X-axis 
attribute. You can also double-click the chart axis to open the dialog. 

× Use an Index line to identify materials with high values of specific strength, ̀ y κ ˊ 

Click Index and display lines . 

Use the default Slope value of 1. 

The objective of the line is set to Maximize the index by default, which will result in 
ǎŜƭŜŎǘƛƻƴ ƻŦ ƳŀǘŜǊƛŀƭǎ ŀōƻǾŜ ǘƘŜ ƭƛƴŜΣ ŦƻǊ ƘƛƎƘ ǾŀƭǳŜǎ ƻŦ ˋy κ ˊΦ  

Click OK, then click the chart to position the line through a particular point.  

Drag the line upwards to refine the selection to fewer materials. 

× Add a Box selection to the chart to identify materials with low Density that 
maximize the index. 

 

× Rank the Results list by specific strength (Yield strength / Density) 

Show: Stage 1: Yield strength v. Density 
Rank by: Stage 1: Index value. 
Example results: Bamboo, Cork, Rigid Polymer Foam (MD). 

× Delete this stage 

Select the stage in the Selection Stages list and press DELETE. 
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  Selection using a Limit Stage 

× Select materials with specific thermal and electrical properties. 

Create a new Limit Stage with the following criteria: 

Maximum service temperature > 200 °C 

Thermal conductivity  > 25 W/m.°C 

Electrical resistivity  Ҕ мŜмр ˃ƻƘƳΦŎƳ 

Use the limit bars  for guidance on suitable values. Enter the limits ς minimum or 
maximum as appropriate ς and click Apply.  

You can change the units on the datasheet by going to the Units tab under Settings. 

Example results: Aluminum nitride, Alumina, Silicon nitride. 

1. Selection Data

Select from: MaterialUniverse: All materials

3. Results X out of Y pass

Material 1

Material 2

Material 3

Material 4

etc.

Max. service temp.

Thermal conductivity

°C200

25 W/m.°C

Min Max

Limit Stage

Mechanical properties

Thermal properties

Electrical  properties

Electr ical resistivity Ȋohm.cm1e15

Min Max

Limit 

Guidance

2. Selection Stages

Chart TreeLimit

SearchBrowse Select

 

× Filter the results further to select only materials which are resistant to 
Hydrofluoric Acid (40%). 

Under Durability: Acids, select Acceptable and Excellent for Hydrofluoric Acid (40%).  

Click Apply. Silicon nitride should be the only passing record. 
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 Selection using a Tree Stage 

Using a Tree Stage, you can filter records by category based on their links to records in other data 
tables, or based on the database hierarchy (tree). For example, you can filter records that are linked 
to specific process record. 

× Find materials that can be molded 

Under Selection Stage, click Tree. In the Tree Stage dialog, select 
ProcessUniverse and navigate to Molding.  

Select the folder, click Insert, then click OK. 

× Click Show to view a list of MaterialUniverse records to which this process folder 
is linked. 

Double-click a record name to view its datasheet. 

 

1. Selection Data

Select from: MaterialUniverse: All materials

3. Results X out of Y pass

Material 1

Material 2

Material 3

Material 4

etc.

2. Selection Stages

Chart TreeLimit

Tree stage for processes

Joining

Shaping

Surface 
treatment

Casting

Deformation

Machining

Molding

Process

SearchBrowse Select

 

× Delete this stage. 

 

× Find processes which can join Ferrous Metals and alloys 

In the Selection Project panel, under Selection Data, select ProcessUniverse: Joining.  

In the Tree Stage dialog, select MaterialUniverse, expand Metals and alloys, select 
Ferrous, and then click Insert followed by OK. 

Click Show to view the linked records. 

× Delete this stage. 
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6 Putting it all together 

 Combining filtering and charting tools 

1. Selection Data

Select from: MaterialUniverse: All materials
Limit stage

Density

Yield strength

T-conductivity

2000

60

10

Min Max

1

P
ri

ce

Chart stage3

Casting

Forming

Deformat ion

Machining

Molding

Powder

Surface

Process

Join

Shape

Tree stage2

3. Results X out of Y pass; ranked by PRICE

Material 1

Material 2

Material 3

Material 4

etc.

2. Selection Stages

Chart TreeLimit

SearchBrowse Select

 

× Choose the data table 

Select from: MaterialUniverse: All materials. 

× Select materials with specific physical, mechanical, and thermal properties. 

Create a Limit Stage with the following criteria: 

Density    < 2000 kg/m^3 

Yield strength (elastic limit) > 60 MPa 

Thermal conductivity  < 10 W/m.°C 

× Filter the results to find those that can be Thermoformed 

Create a Tree Stage and Insert ProcessUniverse > Shaping > Molding > Thermoplastic 
molding > Thermoforming. 
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× Rank the results by Price and find the three cheapest materials 

Create a Chart Stage with a bar chart of Price on the Y-Axis. On the chart, all 
materials that fail one or more stages are grayed out. The Results panel lists the 
materials that pass all stages by default. 

In the Rank by menu, select Stage 3: Price. 

 Process selection 

The Chart, Limit, and Tree selection stages can be used to filter ProcessUniverse records in the same 
way as for MaterialUniverse. 

× Select the data table  

Select from: ProcessUniverse: Shaping. 

× Find Primary shaping processes to make a component with specific shape, 
physical, and economic properties. 

Add a Limit Stage with five criteria: 

Shape    Dished sheet 

Mass range   10 - 12 kg 

Range of section thickness 4 mm 

Process characteristics  Primary shaping process 

Economic batch size  > 1000 

× Filter the results to only include Thermoplastic materials 

Add a Tree Stage and Insert MaterialUniverse > Polymers and Elastomers > Polymers 
> Thermoplastics. 

Example results: Rotational molding, Compression molding, Thermoforming. 
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2. Selection Stages

Chart TreeLimit

Ceramics

Hybrids

Metals

Polymers
Polymers

Material
Thermoplastics

1. Selection Data

Select from: ProcessUniverse: Shaping
Limit stage1

Mass range

Range of section thickness

kg10 12

4 4 mm

1000Economic batch s ize (units)

Primary shaping processes V

Shape

Dished sheet V

Physical and quality attributes

Process characteristics

Economic compatibility

Tree stage2

Elastomers

Thermosets

SearchBrowse Select

 

 Advanced selection using the Performance Index Finder 

Note:  The Performance Index Finder is only enabled in Level 3 databases. 

The Performance Index Finder is a tool which lets you plot performance indices on a chart for a given 
design situation, without having to derive an index from first principles. 

In this exercise, you will use the Performance Index Finder to find the materials best suited for a 
beam, loaded in bending, that is part of a low-cost, low-weight, strength-limited design. 

× Select a Level 3 database and data table 

Click /ƘŀƴƎŜΧ under Selection Data to change the database to Level 3. 

Select from: MaterialUniverse: All bulk materials. 

× Create a chart using the Performance Index Finder 

Click Chart/Index, then select the Performance Index Finder radio button. 



Getting Started with Granta EduPack 

© 2022 ANSYS, Inc. or its affiliated companies. All rights reserved.  /  22 

× Enter the Component Definition for the Y-Axis 

Function and Loading:  Beam in bending 

Limiting Constraint:  Strength 

Optimize:   Mass 

Keep the default values for Free and Fixed Variables, and Axis Settings. 

× Enter the Component Definition for the X-Axis 

Go to the X-Axis tab and select Performance Index Finder. Set the following values: 

Function and Loading:  Beam in bending 

Limiting Constraint:  Strength 

Optimize:   Cost 

Keep the default values for Free and Fixed Variables, and Axis Settings. 

× View the chart 

Click OK to view the chart. 

Materials in the bottom-left corner are best suited for a low-weight, low-cost, 
strength-limited design.  
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 Advanced selection with Comparison Tables 

Note:  Comparison Tables are only enabled in the advanced Level 3 databases; the 
option will be grayed out or not appear at all if you have opened any of the databases 
available in Granta EduPack Introductory, including Level 3. 

In industry, materials selection projects are often required to find a replacement for an existing 
material, due to changes in the design or manufacture of the component, or because of supply chain 
issues. Comparison Tables allow you to compare several different records at once, and highlight 
differences between them. 

× Change the database to one where Comparison Tables are enabled 

Change the database and table to Level 3 Polymer, MaterialUniverse: All materials. 

× Add an unfilled PP (Polypropylene) and an unfilled high-density PE (Polyethylene) 
record to a Comparison Table. 

Find an example of each in the Browse tree, then right-click and select Add to 
Comparison Table. 

Search SelectBrowse

Table:

Subset:

MaterialUniverse

All materials

MaterialUniverse

...

Polymers: plastics, elastomers

Plastics

Thermoplastics

PP (Polypropylene)

Unfilled

Random copolymer, high flow

Χ
Set as Reference
Add to Comparison Table
...

 

× Set the high-density PE as the Reference record 

Hover over the record name in the comparison table header and click 

Set as Reference . 

Note:  Reference record is another feature enabled in the advanced Level 3 databases. 

Setting a Reference record allows you to easily identify it in the browse tree and on 
charts, and compare other records to it using Comparison Tables and Find Similar (see 

the next exercise and the software Help for more information). 
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× Show the differences relative to the Reference record as percentages 

Click Change in the Comparison Table toolbar. 

Note that these are differences in the range values, not the averages. 

× Clear the Comparison Table and Reference record 

Click Tools on the main toolbar, then select Comparison Table > Clear > 
MaterialUniverse. Repeat for the Reference record. 

Χ
Reference Record
Comparison Table
...

Clear
View

All Tables
MaterialUniverse

Tools

 

 Advanced selection with Find Similar and Limit Stage 

Note:  Find Similar is only enabled in the advanced Level 3 databases. This exercise 
assumes you are using the Level 3 Polymer database from the last exercise. 

× Open the record for Polypropylene (Copolymer, Conductive, 5% Carbon powder) 

 

× Find records similar to it 

Click Find Similar at the top of the datasheet tab. Polypropylene (Copolymer, 
Conductive, 5% Carbon powder) will become the Reference record. 

Use the default weightings to calculate nearness; do not open the Nearness Settings 
dialog. 




































