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INTRODUCTION
The Institute for Frontier Materials is a
vibrant multi-cultural research institute
graduating over 30 PhD students per year and
training 80 Post-docs at any given moment.
Our researchers are excellent – we have
persistently received the highest rating in
Materials Engineering from the national
excellence in research assessment.
Our vision remains unchanged. We are
wholeheartedly dedicated to leading
and inspiring innovations that have a
transformational benefit to society.
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This plan is about increasing our focus, while
continuing to build research excellence.
We seek to facilitate material solutions that
deliver extraordinary functionality but which
also enable multiple high value material
lifetimes. We will re-design materials explicitly
for a circular economy – to reduce waste and
maximize resources.

We also seek to impart materials with
extraordinary functionality – materials to
clean water, materials to safely power electric
vehicles, materials to save energy, in short,
materials that will transform society.
These challenges are substantial and by
addressing them we aim to inspire and equip
a generation of researchers for an exceptional
future.
This plan supports delivery of Deakin’s
research goals and priorities and takes
momentum from the University’s
‘Live the Future’ strategic plan.

Professor Matthew Barnett
Director, Institute For Frontier Materials

FIVE YEAR
PLAN

VISION

To lead and inspire
innovations in
materials science
and engineering
that have a
transformational
benefit to society.

Re-designing materials
for a circular economy

Excelling in
our research

Inspiring the
next generation

Highly functional/
socially responsible
material solutions

Building an exemplary
research environment

Creating a
transformational benefit

Imparting materials with
extraordinary functionality

MISSION
The Strategic Plan 2019-2023 is structured around our four key strategic objectives
designed to enable us to achieve our mission and live our vision. These objectives drive
our goals and future success.
The Strategic Plan 2019-2023 is aimed at supporting the University’s stated objective
to make a difference through world-class innovation and research. We have structured
our plan to ensure we further Deakin’s strategic goals to:
i Grow research capability, depth and quality;
ii Develop targeted commercial research partnerships; and
iii Develop a strategic international research footprint.

IFM’s mission is to create and translate knowledge at
the frontier of materials science for globally raised
standards of living by:
Re-designing materials for a circular economy
•	
Imparting materials with extraordinary functionality
•	
Through excellence in research quality, translation,
training and research culture.
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RE-DESIGNING MATERIALS
FOR A CIRCULAR ECONOMY
A circular economy requires materials
designed for multiple life cycles.
No longer can we keep adding
functionality via tailored complexity
for a single life. Superior fit-forpurpose materials must retain maximal
value through all their subsequent
applications.

Much effort has been expended on how
to best recycle, reuse and re-purpose
our existing materials. The next frontier
is to build multiple life functionality into
new materials.

We will examine how to best tailor
materials for re-purposing, disassembly,
re-assembly, longevity and finally for
recycling, all the while maintaining the
highest possible performance and value.

Key five-year technology goals in our journey to redesign
materials for a circular economy:
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batteries
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IMPARTING MATERIALS WITH
EXTRAORDINARY FUNCTIONALITY
More than ever, we are demanding that materials provide us with
extraordinary functionality.
Among our long lists of demands, we want materials
that adopt new shapes, last almost forever, transform
devices, interact with us and please us like natural
materials do. Extraordinary functions do not come

easily and frequently the breakthrough comes at the
atomic level or with a new scientific discovery. The
journey to functionality is an exciting one that opens
up whole new technological advances.

Key five-year technology goals along the way to imparting
materials with extraordinary functionality:
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Materials with extraordinary...
small materials
‘at scale’

low cost
carbon ﬁbre
temperature
tolerant
long life
batteries

self-healing
as standard
graphene
enabled
perfomance

superior
life in
mining
harvesting
energy
ﬂexibly

comfortable
devices

ﬂexible
forming

materials that
sense
bio-membranes
for fast healing

comfortable
protection

extreme
customisation

capturing nature’s multi-functions
in materials design

really fast
additive
manufacture

...paths to creation
...environmental durability
...performance in devices
...human interactability
...similarity to nature
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BUILDING AN EXEMPLARY
RESEARCH ENVIRONMENT
Transformational research requires an
exemplary environment in which to support
research excellence, impact and education.
Through creation of a safe and healthy
workplace, open communication and
respect for our colleagues’ contributions
and goals, we will create a cultural
exemplar across our Institute, University
and beyond.

ENVIRONMENT,

PEOPLE
AND

CULTURE
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To support this IFM is committed to:
• Creating a safe and healthy workplace where staff and students thrive
• Fostering mutual success
• Serving our communities
• Creating legacy infrastructure
We will know we are succeeding by measuring:
Goal

Target

Safe and healthy
workplace

•	Reduce reportable incidents, with an aim for
zero injuries
•	Increase training compliance through efficient
‘learning’ systems
•	Adopt safety as everyone’s responsibility
•	Promote fairness and equality

Collaborative
teams

•	Create inclusive, diverse, mentor focused teams
•	Support and drive the cross collaboration within and
across teams, schools and faculties

Engagement in
local events

•	Develop a plan for supporting initiatives to increase
engagement with the local community.
•	Increase support for broader community activities such
as public lectures, hosting forums, school visits and
community groups

Infrastructure
and expansion

•	Lodge a major capital bid for facilities to enable
continuation of our world-class facilities and research
•	Continue to grow the collaborative initiatives between
IFM and CSIRO
•	Promote ARC LIEF strategies as a mechanism for
increased, infrastructure, equipment and facilities.

EXCELLING IN
OUR RESEARCH
Excellent research is at the
core of everything we do at
IFM. Our research is both
fundamental and applied.
It translates to real world
applications across the
breadth and depth of our
research themes.

EXCELLENCE
To support this IFM is committed to:
•	Focusing on ground breaking materials research
• Communicating with integrity and style in the very best forums
• Collaborating with outstanding highly aligned research partners
• Recruiting and retaining the best
We will know we are succeeding by measuring:
Goal

Target

High impact outputs

•	Increase Category 1 grant success
•	Focus on outputs engaging big gaps in materials
science
•	Be recognised as leaders in materials science
research

Recognised and
respected
communication

• Participate at leading research conferences and
industry events
• Deliver keynote addresses
• Participate in high impact, field excellent, thought
leading outputs

Prioritised partners

• Strengthen our portfolio of aligned partners
• Include industry partners as contributors to the
excellence of our research

Embed the circular
economies pillar
within our research

• Develop a Circular Economy Strategic Plan and
promote it across our research themes

Recruitment and
retention of the best

• Have a successful recruitment and retention model
in place.
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CREATING A
TRANSFORMATIONAL BENEFIT
Through active engagement
with our partners, research
and communities, our
research endeavours to
create real world solutions
to transform and enhance
society, enabling positive
impact and change.

IMPACT

AND
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CHANGE

To support this IFM is committed to:
• Partnering with innovative engaged end users
• Integrating with other disciplines and sectors
• Scaling up our successes
We will know we are succeeding by measuring:
Goal

Target

Successful
partnerships

• Develop aligned partners and thought leaders
for each of our mission pillars
• Increase $1M+ grants success
• Address new world problems with real world
solutions

Integration of
disciplines

• Create multidisciplinary teams addressing
global problems
• Embed Circular Economics as an underlying
theme across our research disciplines

Scaling up

• Increase the number of large value grants
• Increase big ticket ARC collaborative grants
(such as Centres and Hubs)
• Increase consideration of commercialisation
and other innovative translation outcomes

Making a difference
through world class
innovation and research
to our community

• Establish a demonstrator at Deakin Waurn
Ponds Campus.

INSPIRING THE
NEXT GENERATION
This plan supports the
development of world class
researchers through unique
education and training. With
our cutting-edge facilities
and outstanding staff, we
are perfectly placed to
educate, engage and inspire
the next generation of
thought leaders.

To support this IFM is committed to:
• Empowering students/post docs via breadth and depth of training
•	Sharing the excitement and wonder of leading edge materials research
We will know we are succeeding by measuring:
Goal

Target

Breadth of
opportunities

• Increase opportunities for quality interactions
between budding scientists and the community
• Support teaching into Faculties and diverse learning
opportunities

School visits and
other outreach

• Engage and excite the next generation of future
researchers through community participation and
school visits
• Support women in STEM initiatives

Training /
workshops

• Develop and implement a training plan
• Offer training in support of career development
• Deliver unique training that produces career ready
staff and students.

EDUCATION
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KEY RESEARCH AREAS

The Institute for Frontier Materials brings
together materials scientists and engineers
and embeds them in teams, often with
physicists, chemists and computational
scientists. Our research falls broadly under
six material types around which we have
built our key teams.

We work on Electromaterials. These materials make up our batteries, our
energy generators and our separation cells. Battery technology is a key focus
for this area, which hosts the institute’s BatTRI-Hub.
The institute develops material solutions in Fibres and Textiles, investigating
ways to re-purpose and recycle textile waste as well as designing new
materials and processes with added functionality.
In the area of Carbon Fibres and Composites, our researchers are addressing
challenges to reduce the cost of carbon fibre, increase its performance and
reduce manufacturing time.
The IFM Infrastructure Materials team is working on developing new
solutions to address corrosion and infrastructure durability.
Our Micro/Nano-materials group addresses new material demands in energy
storage, environmental protection, and health and medicine, with specialities
in two-dimensional materials and membranes.
The Advanced Alloys team works on problems across fundamental and
industrial scales. Specialisms include steel, aluminium, magnesium, coatings,
high entropy alloys, characterization and forming.
Importantly, these teams do not work in isolation and we welcome
partnerships and initiatives that stimulate inter-team collaborations.
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FIVE-YEAR BIG
SCIENCE QUESTIONS

CAPACITY AND CAPABILITY
GROWTH DIRECTIONS

Five-year big science questions to enable us to ‘re-design materials for a
circular economy’ and ‘impart materials with extraordinary functionality’:

Capacity

• What are the dominating mechanisms of material processing in…

• Lead the development of a micro-factory for the Circular Economy

- carbon fibre production, additive metal manufacture, wet spinning,
nano-BN, fibre recycling?
• What are the governing mechanisms of material performance in…
- new high entropy alloys, mining wear, wearables, energy harvesting and
storage, 2D materials?
• How do we fully customise interfaces in…
- composites, bio-implants, energy storage devices?
• How can we view materials and interfaces in new ways using…
- new in-situ and in-operando characterisation techniques in ‘real’ time?

• Expand and increase effectiveness in professional support
• Create an infrastructure plan for our future
Capability
•	Build our leadership in advanced characterisation, strengthening our
characterisation infrastructure and supporting teams to provide IFM,
the University and the sector with world class capability to discover how
materials work.
•	Strengthen our capability to exploit mathematical material modelling to
test hypotheses, design materials, control processes, select materials and
embody discoveries for implementation in practice and science.

• How can we make better predictions and simulations of…
- mass transport, electro-material response, metal forming,
structure-property and process-structure relationships?
• What are the best material design principles and models for…
- the next generation of circular material technologies?
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Contact us
For further information,
please visit the Institute for
Frontier Materials website at
deakin.edu.au/ifm
Email: ifm-enquiries@deakin.edu.au
Telephone: +61 3 5247 9255
Deakin University
75 Pigdons Road
Waurn Ponds VIC 3216
Australia

deakin.edu.au/ifm
Deakin University CRICOS Provider Code: 00113B

Geelong & Melbourne | Victoria | Australia

