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Managing composites information  
to enable lightweighting projects

Materials information management is vital for enterprises stri-
ving to achieve success in lightweighting projects. Success often 
depends on an organization’s ability to capture and manage high 
volumes of complex composites data, and make comparisons with 
reference data and across material classes.

Lightweighting is a major motivating 
factor in many industry sectors, with 
composites technology playing a key 

role. Success requires excellence in the use 
of materials information. Engineering enter-
prises pursuing weight reductions in order 
to minimize costs, meet stringent environ-
mental regulations, or optimise performance 
standards are constantly looking to use new 
materials, or to make smarter choices with 
existing materials. They must capture and 
manage data about these materials, analyse 
this data (often comparing it to respected 
reference data) in order to generate useful 
information, and apply this information to 
select or substitute materials, having made 
comparisons across material classes. This 
process poses some difficult challenges. But 
these are challenges being met by leading 
engineering organizations such as RUAG 
Space, Airbus Helicopters, Designworks, 
and Vestas – with positive results.
 
The materials information challenge
Capturing and managing a company’s 
materials information is inherently difficult. 
This data is complex, specialised, and typ-
ically distributed across an organization in 
teams dealing with testing, research, quality 
assurance, and design. Effective materials 

information management requires collation 
from multiple, ever-changing sources. Data 
is constantly updated as further testing is 
performed or as new or improved materials 
become available. Without one consistent 
“gold source” of data that is accessible in a 
controlled manner to the relevant engineers, 
designers and technicians, time is wasted 
finding the right data. One survey found 
that 50% of expensively-gathered materials 
knowledge is not re-used, and that staff often 
duplicated previous work [1]. 
These standard materials information prob-
lems can be more acute for lightweighting 

projects, which often involve thinking about 
different material classes (e.g., replacing a 
metal with a composite) and making inno-
vative uses of these materials. Lightweight-
ing tends to require information from more 
diverse sources (perhaps, different research 
groups) and it is more likely to require new 
and dynamic information. 
Composites are often key to this innovation, 
providing an unrivalled combination of 
strength and light weight for many appli-
cations. But composites data is particularly 
challenging to manage and use, due to the 
multi-component nature of these materials 

John Downing, 
teChniCal CoMMuniCations sPeCialist

stePhen warDe,  
viCe PresiDent Marketing

granta Design ltD.

By

Fig. 1: Using best-practice data structures with the GRANTA MI:Composites Template 



Materials Performance (NCAMP), Granta 
provides enterprises with digital access to 
comprehensive composites design data, test 
results, and reports from this world-leading 
composites testing programme. In Feb-
ruary 2016, Granta announced the new 
Composites QED data module, which adds 
thousands of raw data curves in response to 
industry demand for more of this reference 
information. This eases composites qualifi-
cation by enabling comparison of in-house 
tests with tests for similar, established sys-
tems. Users can eliminate invalid test results 
or establish equivalency – proving that their 
process produces the same properties as a 
proven material.
Another example of the importance of mate-
rials information in composite development 
is provided by the Lightweighting Excellence 
Programme (LX). This project was created 
to enhance capability in the UK automotive 
supply chain to manufacture composite 
components in medium to high volumes at 
affordable costs. It manages materials knowl-
edge so it can be shared to enable effective 
collaboration, supported by decision-making 
tools for material and process selection. 
Three OEMs are currently working with LX. 
For Bentley Motors Ltd., the consortium 
aims to produce a lightweight carbon-com-
posite assembly to replace a metal door 
structure. The consortium is working to 
create a production facility using thermo-
plastic composite moulding know-how 
to manufacture exterior body panels for a 
lightweight commercial vehicle for Emerald 
Automotive LLC. For Nissan Motor Man-
ufacturing (UK) Ltd., the consortium aims 
to replace a metallic floor structure with a 
carbon composite that is significantly lighter, 
and at a comparable price, while maintaining 
high-quality structural performance.
Another multi-partner collaboration, this 
time focused on composite simulation, is 
UK-Datacomp, with partners including 
Axon Automotive and Cytec. It aims to 
establish a materials database to facilitate 
the use of established virtual prototyping 
methodologies for composite product de-
velopment. The database will also facilitate 
validation and quality assurance of com-
posite materials used within the UK supply 
chain. Granta provides centralized materials 

launcher structures and 
separation systems, 
satellite structures and 
instruments, digital 
electronics, and com-
munication equipment. 
The company uses a 
wide range of materi-
als – metals, plastics, 
composites, and adhe-
sives, including special 
materials incorporating 

high-modulus fibres – to 
meet the demands for lightweight, rigid 
and thermally-stable satellite structures. It 
has used GRANTA MI to create a single, 
reliable, company-wide source for all its ma-
terials data, capturing inspection data on the 
performance of materials from the produc-
tion phase, along with proprietary data and 
external reference data (figure 2).
Key benefits are consistency and speed. The 
system ensures that the same design data is 
used company-wide, and that this data can 
be found easily and quickly. In addition to 
capturing data, the company can capture 
valuable corporate “knowledge” – for ex-
ample, experience about how the materials 
are applied. Among the next steps will be to 
introduce such knowledge tracking, and to 
log incoming inspection results on compos-
ites and adhesives.

Supporting development,  
qualification, and simulation
As enterprises push materials to work hard-
er, in harsher environments, they need great-
er confidence in the statistical pedigree of 
this data. They want to support qualification 
workflows and protocols, which are often 
specific to their industry or company. The 
ability to manage the test and analysis data 
associated with qualification programmes is 
fundamental to qualification – in particular, 
the fact that systematic management of this 
data ensures traceability; i.e., any item of 
design data can be traced back to the data 
that underlie it.
Another important element is the ability 
to combine managed proprietary data 
with reliable reference data. For example, 
through a long-standing collaboration 
with the US National Center for Advanced 

and the strong dependence of their proper-
ties on factors such as geometry and process-
ing. Success has required the development of 
specific structures to capture this data, and 
tools to import and process it.

Managing materials information to 
meet the challenge: case studies
Developing this technology has been a 
primary focus over many years for the 
Material Data Management Consortium 
(MDMC) – a unique collaborative project 
coordinated by Cambridge, UK-based Gran-
ta Design, with members including Boeing, 
Honeywell, NASA, and Rolls-Royce. The 
project focuses on developing and apply-
ing software to manage mission-critical 
materials data in the aerospace, defence, and 
energy sectors. Its Composites sub-commit-
tee has guided Granta in the development 
of database structures suited to the needs of 
composites data management (illustrated in 
figure 1) and has validated and applied tools 
to process and manage this data. These tech-
nologies are commercially available through 
the GRANTA MI™ software.
The application of this technology has been 
discussed at web seminars, for example, by 
wind energy company Vestas, who reviewed 
its importance in enabling a fast, effective, 
iterative design process, balancing cost and 
performance as they push materials bound-
aries [2]. Similarly, Airbus Helicopters have 
described its use to manage their materials 
data, and the importance of best-practice 
composites data management [3]. 
A new example of materials information 
management is provided by RUAG Space, 
which supplies products for the space 
industry in Europe, with a portfolio of 
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Fig. 2: Managing composites data in GRANTA MI



become the industry-standard software for 
systematic materials information manage-
ment. The GRANTA MI:Composites pack-
age meets the special challenges of managing 
large quantities of complex composites data, 
and access to the authoritative NCAMP ref-
erence data eases the process of composites 
qualification and equivalency. The related 
CES Selector adds graphical tools for cross-
class comparison and selection of materials.
Granta’s combination of software and pow-
erful analytical tools allows enterprises and 
consortia to manage materials knowledge, 
combining data and information to enable 
them to make better decisions across mate-
rial classes, so they can push materials hard-
er to develop the lightweight solutions they 
need to gain a competitive edge. Materials 
information, if well managed and applied, 
can tip the scales in favour of lightweighting 
success. n
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information management for the project, 
capturing high-quality, pedigree-assured 
composites data and enabling the use of this 
data for finite element analysis (FEA).

Making smart decisions
Of course, good materials information only 
has value if it is applied. In lightweighting 
projects, this often means using it to choose 
materials. But it can be difficult to make 
valid comparisons across different material 
classes. Cross-class materials selection often 
takes engineering teams out of their “com-
fort zone”. To have confidence in exploring 
options, they need not only the best availa-
ble in-house information, but reference data 
to “fill the gaps” in their picture of materials 
property space. And they need systematic 
tools to use this data in making informed 
decisions. These tools need some “material 
intelligence”, since performance is often 
determined by complicated combinations of 
material properties (figure 3).
Designworks, a BMW Group subsidiary, 
provides consultancy and design services to 
the automotive sector and a diverse range 
of other industries with a focus on mobility. 
The work of the team of materials scien-
tists, automotive and product designers, 
engineering experts and sustainability con-
sultants is geared towards innovation, with 
lightweight solutions being one of the key 
priorities. When working on a seat concept 
for the rail industry, Designworks was able 
to reduce weight by 25% with considerable 
financial benefits. The company is using 
GRANTA MI to manage and integrate its 

materials knowledge, and also uses the CES 
Selector™ software to aid materials selection. 
CES Selector can screen the “universe” of 
available materials to identify candidates 
for an application. It provides a database of 
comparable, gap-free data for all classes of 
engineering materials, plus graphical tools 
based on the rational selection methodology 
developed by Professor Mike Ashby at the 
University of Cambridge  [4] to filter this 
data and identify optimal materials choices.
While details of companies’ design projects 
are often confidential, it is possible to 
describe typical problems solved through 
materials selection studies carried out by 
Granta Design [5]. A potential weight saving 
of 70% was identified by replacing steel with 
continuous fibre-reinforced composites 
in a high-performance drive shaft. And for 
an automotive transmission cross-beam, 
a glass-fibre-filled polymer would be 40% 
lighter and 20% cheaper than a cast alumini-
um alloy (figure 4).

Effective materials  
information management  
for lightweighting success
These case studies demonstrate the 
importance of good materials information 
management and this is being used in 
organizations where lightweighting is a key 
target, and composites are a key technology. 
Substantial weight savings, cost savings, 
time savings, and the opportunity for greater 
understanding and insight can be achieved. 
These projects have in common the use 
of the GRANTA MI software, which has 
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Fig. 3: Assessing materials performance for lightweighting. Lines indicate 
materials with a similar weight for a given stiffness, showing how this varies for 
different applications Fig. 4: Automotive transmission cross-beam selection chart




