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Learning objectives for this lecture unit

Intended Learning Outcomes

Knowledge and 
Understanding

Understanding of what is meant by material and process properties

Skills and Abilities Ability to find material property data and scientific background to these

Values and Attitudes Appreciation of the classification and organization of materials information

Resources

▪ Text:  “Materials: engineering, science, processing and design” 4th edition by M.F. Ashby, H.R. Shercliff  and D. Cebon, Butterworth 
Heinemann, Oxford, 2019, Chapters 1-2

▪ Text:  “Materials Selection in Mechanical Design”, 5th edition by M.F. Ashby, Butterworth Heinemann, Oxford, 2016, Chapters 1-2

▪ Texts: Callister, Budinski, Askeland and others – recommended reading in records

▪ Ansys Granta EduPack software 

Ansys software mentioned • Ansys Granta EduPack , a teaching software for materials education

http://www.ansys.com/products/materials/granta-edupack/?utm_campaign=academic&utm_medium=referral&utm_source=education-resource&utm_content=partner_cross-bu_educator-resource-link_product-page_learn-more_na_en_global&campaignID=7013g000000gv7hAAA
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Lecture Outline

 

▪ Background: the motivation

▪ Materials: classification and properties

▪ Ansys Granta EduPack software: structure and content
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▪  Ansys Granta EduPack software:  resources to achieve this 

- a tool for later profession (like CAD or FE)
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Teaching materials to engineering students

▪  Engineers make things.  They make them out of materials, using processes.

The starting point

▪  What do they need to know?

•  Perspective of the world of materials and processes

⚫  An ability to select

⚫  Information and tools

⚫  Understanding material properties
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Which courses? Campus-wide?

Aerospace engineering                                      Architecture                                        Bioengineering  

Materials science                                 General engineering                             Polymer engineering

Product design                                  Environmental engineering                     Sustainability assessment
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Organizing information

The 
database

Links

Suppliers
data-table

References
data-table

Materials
data-table

DATA FOR

▪  Metals & alloys

▪  Polymers 

▪  Ceramics &          
glasses

▪  Hybrids

Processes
data-table

DATA FOR

▪  Joining

▪  Shaping

▪  Surface   
treatment

Select on links

Select on 
material 

properties

Select on 
process 

properties
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Member

1000

2000

3000

4000

5000

6000

7000

8000

Ceramics
& glasses

Metals 
& alloys

Polymers 
& elastomers

Hybrids

Family

Material records

Attributes

Al 6463

Density

Mechanical props.

Thermal props.

Electrical props.

Optical props.

Corrosion props.

Documentation

-- specific

-- general

Al 6060

Density

Mechanical props.

Thermal props.

Electrical props.

Optical props.

Corrosion props.

Documentation

-- specific

-- general

Al 6061

Density

Mechanical props.

Thermal props.

Electrical props.

Optical props.

Durability props.

Documentation

-- specific

-- general
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Organizing information: the Materials Tree

MaterialUniverse

Materials
data-table

Steels

Cu-alloys

Al-alloys

Ti-alloys

Ni-alloys

Zn-alloys

Class
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Structured information for ABS*

Acrylonitrile-butadiene-styrene (ABS)

*Excerpts from the Ansys Granta EduPack software Level 2 database

Links to Processes
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Unstructured information for ABS*

*Excerpts from the Ansys Granta EduPack software Level 2 database
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Organizing information: the ProcessUniverse

The 
database

Links

Suppliers
data-table

References
data-table

Materials
data-table

DATA FOR

▪ Metals & alloys

▪ Polymers 

▪ Ceramics &          
glasses

▪ Hybrids

Processes
data-table

DATA FOR

▪ Joining

▪ Shaping

▪ Surface   
treatment
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Attributes

Process records

RTM

Material

Shape 

Size Range

Min. section

Tolerance

Roughness

Economic batch

Documentation

-- specific

-- general

Blow molding

Material

Shape 

Size Range

Min. section

Tolerance

Roughness

Economic batch

Documentation

-- specific

-- general

Injection molding

Material

Shape 

Size Range

Min. section

Tolerance

Roughness

Economic batch

Documentation

-- specific

-- general

Member

Compression

Rotation

Injection

RTM

Blow
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Organizing information: the Process Tree

ProcessUniverse

Processes
data-table

Class

Casting

Deformation

 Molding

Composite 

Powder

Rapid prototyping

Family

Joining

Shaping

Surfacing
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Organizing info: manufacturing processes

Injection moulding

Heater Screw

Granular PolymerMould

Nozzle

Cylinder

No.8-CMYK-5/01

Primary
shaping

Secondary
shaping

Machining

Surface 
treating

Painting  

Joining

Welding
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A surface-treatment record*

Links to Materials

*Excerpts from the Ansys Granta EduPack software Level 2 database
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Ansys Granta EduPack software and education resources

www.ansys.com/education-resources

Software + Knowledge 
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Ansys Granta EduPack software 2025R1

Level 1, general

▪ Schools, 1st year college

▪ 69 materials, 74 processes

Level 2, general

▪ 1st-3rd year students of Engineering, 
Materials Science and Design

▪ 100 materials, 116 processes

Level 3, general

▪ 3rd-4th year, masters and research 

▪ 4000+ materials, 225+ processes

The Elements Database
▪ Schools-University students

▪ 149 records, periodic table
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Tools to find information- Browse function

Change datatable 
of interest here
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Tools to find information- Search function

About the search function:

▪ Not sensitive to CASE but to spelling

▪ Searches all data-tables

▪ Operators AND, OR, NOT, * …

▪ Categorizes all results

▪ Highlights search term in datasheet
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Changing the data settings (units etc.)



©2025 ANSYS, Inc.19

Adding the science

Click the “i” icon next to any attribute

With relevant textbooks listed for 
Further Reading 
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HELP! Video tutorials, White Papers… more
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Ansys Education Resources

• Exercises with Worked Solutions

• PowerPoint Lecture Units

• Case Studies

• White Papers

• Recorded Webinars

• Posters

www.ansys.com/education-resources

www.ansys.com/education-resources

Browse 200+ teaching resources

by Resource Type, Software, Key Discipline, 
Specialty Topic, & Language

http://www.ansys.com/education-resources?utm_campaign=academic&utm_medium=referral&utm_source=education-resource&utm_content=partner_cross-bu_educator-resource-link_case-study_download_na_en_global&campaignID=7013g000000gv7hAAA
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Summary

▪  Underlying science provided via

▪     Science notes linked to material property names 

▪     White Papers accessed via     Help 

▪     References to leading texts

▪ Data take two broad forms: 

 (a) Numeric, non-numeric data that can be structured 

 (b) Documentation, usually in the form of text, graphs and images

▪  Classification lets materials data be organized and retrieved 

▪  Ansys Granta EduPack software allows access to data via

       Browse      or       Search
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Ansys Education Resources Feedback Survey

Here at Ansys, we rely on your feedback to ensure the educational content we create is 
up-to-date and fits your teaching needs. 

Please click the link below to fill out a short survey (~7 minutes) to help us continue to 
support academics around the world utilizing Ansys tools in the classroom. 

Feedback Survey Link

Feedback Survey Link

https://ansys.typeform.com/to/jcattJI5
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Use and Reproduction

The content used in this resource may only be used or reproduced for teaching purposes; and any commercial use is strictly prohibited. 

Document Information

This lecture unit is part of a set of teaching resources to help introduce students to materials, processes and rational selections.

Ansys Education Resources

To access more undergraduate education resources, including lecture presentations with notes, exercises with worked solutions, microprojects, real 

life examples and more, visit www.ansys.com/education-resources.
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