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Databases
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

▪ 4169 materials, 247 processes

The Elements Database
▪ Schools-University students

▪ 149 records, periodic table

NewNew New
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Design requirements: 

expressed as

Constraints and 

Objectives

Data:

Material attributes

Process attributes 

Documentation

Final selection 

Comparison engine

▪ Screening

▪ Ranking

▪ Documentation

Density 

Price 

Modulus

Strength

Durability

Process compatibility

More…….

Able to be molded

Water and UV resistant

Stiff enough

Strong enough

As cheap as possible

(As light as possible)
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Material records

Attributes

Al 6463

Density

Mechanical props.

Thermal props.

Electrical props.

Optical props.

Corrosion props.

Documentation

-- specific

-- general

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 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

Al 6061

Density

Mechanical props.

Thermal props.

Electrical props.

Optical props.

Durability props.

Documentation

-- specific

-- general

MaterialUniverse

Materials
data-table

Member

1000

2000

3000

4000

5000

6000

7000

8000

Class

Steels

Cu-alloys

Al-alloys

Ti-alloys

Ni-alloys

Zn-alloys

Ceramics

& glasses

Metals 

& alloys

Polymers 

& elastomers

Hybrids

Family
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Plotting and selection tools
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X-Axis Y-Axis

List of properties

▪ Density

▪ Yield strength

▪ Young’s modulus

▪ etc.

P
ro

p
e
rt

y
 1

Property 2

Bubble chart

P
ro

p
e
rt

y

Bar chart

X-Axis Y-Axis

Choose:
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X-Axis Y-Axis

List of properties

Advanced

▪ Density

▪ Yield strength

▪ Young’s modulus

▪ etc. List of properties

▪ Density

▪ Yield strength

▪ Young’s modulus

▪ etc

+ - */ ^ ( )

Modulus Density/

Choose:
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Box selection

tool

Cancel 

selection

Zoom in

Add family envelopes

Hide failed materials
Line selection 

tool

Zoom out

Add curves

Add text

Add arrow

Chart annotation 

tools

Results from all enabled stages
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P
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p
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y
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Property 1

Bubble chart

1

Line/gradient selection tool

Results   
X out of 100 pass

Material 1             2230        113

Material 2             2100        300

Material 3             1950        5.6

etc...

Ranking  
Prop 1   Prop 2

P
ro

p
e
rt

y

Bar chart

Box selection tool
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Young’s modulus                                           GPa

Yield strength                                                MPa

Hardness                                                      Vickers

Fracture toughness                                       MPa.m1/2

Mechanical properties Min.         Max.

General properties

Thermal properties Min.     Max.

Max service temp                                    C

T-conductivity                                                W/m.K

T-expansion                                                  10-6/C

Specific heat                                                  J/kg.K

Electrical properties

Eco properties

200

1

10

1600

100

50

70
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Results   
X out of 100 pass

Material 1             2230        113

Material 2             2100        300

Material 3             1950        5.6

etc...

Ranking  
Prop 1   Prop 2

Ceramics

Metals

Foams

Polymers

Glasses

0.1                1                   10              100

Insulator      Thermal conductivity (W/m.K)       Conductor
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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

▪ Software: GRANTA EduPack (www.grantadesign.com/education)
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