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This guide supports the integration of 10 different material property charts in the classroom. These 
charts were all created with Ansys Granta EduPackTM, a set of teaching resources to support materials 
education

Case Study Package Contents:
•	 Read Me Facilitator’s Guide
•	 PDF documents for 10 charts

Age Range:
This collection of PDFs can be used at any age. 

Prior/Supplemental Knowledge Required:
Explanation of the material properties plotted will be necessary; definitions can be found below 
(definitions taken from Ansys Granta EduPack 24R2).
Density (ρ)
	 Mass per unit volume. Units kg/m3

Young’s Modulus (E)
	 The slope of a stress-strain curve in the elastic 
region (see Figure to the right). Often considered to be 
the “stiffness” of a material, i.e. stiff materials have a high 
Young’s modulus, while elastic materials have a lower 
Young’s modulus. Units GPa
Yield Strength (σy)
	 The stress at which materials begin to plastically 
deform. The definition varies, but is considered a 0.2% 
offset for metals. Units MPa
Tensile Strength (σts)
	 The maximum engineering stress (applied load 
divided by the original specimen cross section) that a 
material can withstand before failure begins. Units MPa
Fracture Toughness (K1c)
	 Measures the resistance of a material to the propagation of a crack. Units MPa·m1/2

Mechanical Loss Coefficient (η)
	 Also referred to as the damping coefficient, this measures the degree to which a material 
dissipates vibrational energy. Units - none.
Specific Modulus
	 Equal to the elastic modulus (Young’s modulus) per mass density. Sometimes referred to as the 
stiffness to weight ratio. Equation=E/ρ. Units are GPa/(kg/m3). 
Specific Strength
	 Equal to the yield strength per mass density. Equation= σy/ρ. Units are MPa/(kg/m3). 
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Sketch of a Stress-Strain curve result 
from a tensile test for a ductile metal. 
Young’s modulus, yield strength, and 
tensile strength are shown here.
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Thermal Conductivity (λ)
	 Rate at which heat is conducted through a solid at steady state. Units W/m·K.
Electrical Resistivity (ρe)
	 The material property that determines the resistance of a material. Equation is ρe=(A/L)*R 
where A= cross sectional area, L=length of material, and R= electrical resistance (from Ohm’s Law). 
Units Ωm.
Thermal Expansion Coefficient (α)
	 The thermal strain per degree of temperature change. Units K-1

Example uses
These charts can be used to talk about materials, material properties, product design, and more.

Additional Ansys Resources:
Below are links to Ansys Educational Resources and Ansys Innovation Courses to support 
teaching around. They are ordered from most applicable (1) to least. 

Ansys Education Resources:
1.	 Materials Intelligence: the Card Game
2.	 The Materials Cube
3.	 Quick Materials Selection Projects

Ansys Innovation Courses:
•	 Materials Selection with Ashby Charts
•	 Intro to Material Performance
•	 Intro to Material Elasticity

https://www.ansys.com/academic/educators/education-resources/materials-intelligence-the-card-game?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

https://www.ansys.com/academic/educators/education-resources/the-materials-cube?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

https://www.ansys.com/academic/educators/education-resources/exercises-quick-materials-selection-projects?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

https://courses.ansys.com/index.php/courses/materials-selection-with-ashby-charts/?utm_campaign=academic&utm_medium=referral&utm_source=education-resource&utm_content=partner_cross-bu_educator-resource-link_course-aic_learn-more_na_en_global&campaignID=7013g000000gv7hAAA

https://courses.ansys.com/index.php/courses/intro-to-material-performance/?utm_campaign=academic&utm_medium=referral&utm_source=education-resource&utm_content=partner_cross-bu_educator-resource-link_course-aic_learn-more_na_en_global&campaignID=7013g000000gv7hAAA

https://courses.ansys.com/index.php/courses/intro-to-material-elasticity/?utm_campaign=academic&utm_medium=referral&utm_source=education-resource&utm_content=partner_cross-bu_educator-resource-link_course-aic_learn-more_na_en_global&campaignID=7013g000000gv7hAAA
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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 instructor’s guide is part of a set of teaching resources to help introduce students 
to materials and materials selection.

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.

Feedback
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 here out a short survey (~7 minutes) to help us continue to support 
academics around the world utilizing Ansys tools in the classroom. 

ANSYS, Inc.
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2600 Ansys Drive
Canonsburg, PA 15317

U.S.A.
724.746.3304

ansysinfo@ansys.com

If you’ve ever seen a rocket launch, flown on an airplane, driven a car, used a computer, touched a 
mobile device, crossed a bridge or put on wearable technology, chances are you’ve used a product 
where Ansys software played a critical role in its creation. Ansys is the global leader in engineering 
simulation. We help the world’s most innovative companies deliver radically better products to 
their customers. By offering the best and broadest portfolio of engineering simulation software, 
we help them solve the most complex design challenges and engineer products limited only by 
imagination.

visit www.ansys.com for more information

Any and all ANSYS, Inc. brand, product, service and feature names, logos and slogans are 
registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the United States or other 
countries. All other brand, product, service and feature names or trademarks are the property of 
their respective owners.

© 2024 ANSYS, Inc. All Rights Reserved.

https://ansys.typeform.com/to/jcattJI5

