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With the continuous development of 
new and ever advanced metal alloys and 
materials, compatible manufacturing and 
forming processes and new applications 
to make use of them, there is a parallel 
need for sophisticated allied support sys-
tems. These days this invariably involves 
computer software and pc or other device 
apps to enable correct choices of materi-
als and processes to be made for particu-
lar component design applications. One 
leading company in this field is Granta 
Design Limited, the materials informa-
tion technology expert headquartered 
in Cambridge, UK, whose activities are 
spotlighted here, referenced to one inter-
esting material example, that of alumin-
ium foam.

Established over 20 years ago as a spin-out 
from the University of Cambridge Engineer- 
ing Department, Granta Design now has loca-
tions in the USA, across Europe and world-
wide, helping hundreds of engineering enter-
prises to manage information on the metals 
and materials that are essential to their busi-
nesses. As a leader in this niche field, it assists 
clients to develop and apply material intelli-
gence, making better materials decisions, sav-
ing time and money, and reducing risk as they 
optimize their products. Granta also provides 
supporting resources to thousands of univer-
sity educators worldwide as they teach the  
next generation of engineers, scientists and in-
dustrial designers about materials, processes 
and sustainability. 

The impact of this work is summarized in 
the company’s mission statement: to excel in 
materials information technology, advance 
materials engineering and education, and  
leading to better, greener and safer products 
for customers.

Granta achieves all of these things through 
developing dedicated and optimized soft-
ware products and information resources, 
supported with comprehensive services. The 
firm stresses that collaboration and partner-
ships are key elements central to its approach 
– with customers, industry consortia and inter-
national collaborative research projects, with 
the global materials education community, 
and with other providers of engineering soft-
ware, materials data and services. The range 
of collaborative leading-edge project topics 
has included additive manufacturing, critical 

Advanced materials software – support for  
product design, manufacture and applications

materials and eco design.
Consortia share best practice and guide 

Granta’s development, with focus areas such 
as materials data management, eco and regu-
latory issues and automotive applications. 
The company also works actively with lead-
ing materials educators and societies around 
the world, including the coordination of the 
unique Materials Education Symposia.

Granta’s customer list includes such emi-
nent companies as Airbus, Boeing, GE, Honey-
well, Jaguar Land Rover, NASA, PSA Peugeot 
Citroen, Rolls Royce and Philips.

Granta has built up a comprehensive li- 
brary of reference data on a vast range of  
metalsand materials, and this is incorporated 
into its range of software products: Granta MI 
is the leading system for materials informa-
tion management in 
engineering enterpris-
es. For applications in 
design, simulation or 
product life cycle as-
sessment, it helps com- 
panies manage their 
own materials data 
and then apply it, 
for example, within 
CAD, CAE, and PLM 
software.

CES Selector is a 
powerful PC-based 
software, focused on 
materials selection. It 
provides a regularly 
updated database of 
materials properties 
plus powerful graphi-
cal tool to support 
critical decision-mak-
ing on materials, proc-
esses and eco design. 
Essentially this ena-
bles materials experts 
and product develop-
ment teams to find, 
explore and apply 
materials property 
data to their specific 
requirements.

Granta says this 
leads to better deci-
sions in early-stage 
design, re-design, or 
material replacement, 

provides a check for potential issues and 
builds confidence in materials choices. It fa-
cilitates communication of recommendations  
and reduces turnaround time in answering  
materials-related questions and problem-solv-
ing.

Granta’s work in materials selection em-
ploying these advanced apps has been wide-
ranging and has involved an extensive array  
of specialist data projects – the results of some 
of which the firm makes available as compli-
mentary datasets. 

Spotlight on aluminium foam

An example of work with advanced alumin-
ium materials involves foam products.

Metals that float on water – is this a labora-

Aluminium foam sandwich
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Metal foam – open cell
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• Alulight Inter-national, Austria  
 (Alulight)
• Cymat Corporation, Canada  
 (Cymat)
• Shinko Wireco, Japan (Alporas) 
• ERG, California, USA (Duocel)  
• Havel Hightec, Switzerland (AFS  
 aluminium foam panels).
The data included additional informa-
tion on some 100 honeycomb materials 
that are also produced. The company ac-
knowledges that the wealth of informa- 
tion and data in its metal foams database 
has been drawn from many authorita-
tive international sources [1]. Because 
the actual measured properties available 
for some metal foams are sparse, any 
unknown property gaps in the databases  
have been filled with intelligent esti-
mates.

Material applications and choices

With this collated data, Granta’s CES Selec- 
tor tools can then be applied to compare at-
tributes of metal foams with all other materi-

als including conventional metals and alloys,  
polymers and polymeric foams, ceramics,  
composites and natural materials (see chart).

For a particular application, such charts 
highlight the advantages of these new mate-
rials over conventional ones. Foams can be 
selected: 
• for specific energy-absorbing tasks, 

tory fantasy? Metal foams actually can; some 
have densities that are less than 10% that of 
H2O. They are light and stiff, have good en-
ergy-absorbing characteristics making them  
an ideal solution for crash-protection and 
packaging, and offer attractive heat-transfer 
properties required to cool electronic equip-
ment and for heat exchangers in engines.

Also, foams can be visually appealing, in- 
viting interesting aesthetic applications in in-
dustrial design. Some have open cells, quite 
like polymer foams but with the characteris- 
tics of solid metals, such as ductility, electri-
cal conductivity and weldability. Others have 
closed cells, rather like metallic cork. 

Like many other emerging materials, metal 
foams are products looking for applications, 
and this is precisely the type of problem with 
which Granta claims its specialized analysis 
tools can help.

Aluminium foam shows its advantages in 
structural parts primarily in combination with 
other materials and its many notable attributes 
qualify for light-weight component applica-
tions with specific requirements. The cellular 
structure of aluminium foam delivers a range 
of properties including: high stiffness at low 
weight, high impact energy and sound absorp-
tion, compressive strength, vibration reduc-
tion, structural damping resonance, electro 
magnetic shielding, low electric and thermal 
conductivity, and flame resistance.

A Granta project identified key producers 
of metal foams, based on aluminium and other 
metals such as copper, nickel, stainless steel  
and titanium. It put together a data set con-
taining comprehensive material, mechanical, 
thermal and other properties for the various  
products. Included suppliers were: 
• The Fraunhofer Institute, Germany (Ifam); 

Young’s modulus plotted against density for metal foams. Note the enormous range of YM offered by the 
metal foams

• for mechanical applications, such as cores  
 for sandwich structures, 
• and thermal applications, such as for heat  
 transfer. 
The project is an interesting example of the 
type of analysis achievable with this technol-
ogy. It demonstrated why most promising ap-
plications for metal foams include 
• as cores for light and stiff sandwich  
 panels; 
• as stiffeners to inhibit buckling in light  
 shell structures; 
• as energy-absorbing units, on the inside  
 and outside of motor vehicles and trains; 
• as efficient heat exchangers to cool high- 
 powered electronics (by blowing air  
 through the open cells of the aluminium  
 foam attached to the heat source) 
• and as light cores for shell casting. 
Industrial designers have recognized potential 
in exploiting the reflectivity and light-filtering 
attributes of open cell foams, and the interest-
ing textures of those with closed cells.

[1] A comprehensive introduction to metal 
foams, listing sources of data and suppliers, can 

be found in “Metal Foams - A Design Guide” 
by M.F. Ashby, A.G. Evans, N.A. Fleck, L.J. 
Gibson, J.W. Hutchinson and H.N.G. Wadley, 
published by Butterworth Heinemann, Bos-
ton, USA (2000). ISBN 0-7506-7219-6.

Ken Stanford, contributing editor

ERG ‘Duocel’ heat exchanger – exploiting excellent ther-
mal properties of foam material
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