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WHO WE ARE

DMTC is a not-for-profit company that designs, manages and leads multi-party R&D
initiatives that deliver enhanced defence and national security capabilities, and strengthen
Australia’s industrial capacity.

Our programs are delivered by a multidisciplinary team comprised of experienced and
highly credentialled professionals drawn from diverse backgrounds. This allows DMTC to
bring an integrated perspective on national innovation, science and technology ecosystems,
in addition to specific domain and technical knowledge.

DMTC CO-INVESTMENT MODEL

’7 CO-INVESTMENT FROM ALL PARTNERS —‘

Across Australia

150+

prime and small

Talent

100+

PhD, master’s and

// ///// Government Industry
/// Articulate Australian
’ capability need capability
DMTC footprint
CONCEPT VIABLE PROGRAM
DMTC AT A GLANCE
Investing in Creating
Sovereign R&D Industrial
Capability
m i I I io n technologies
transferred to
in total activity industry
since 2009
Business Fostering A Validated Approach
Engagement Australian STEM

ISO 9001 and
ISO 44001
N _:l accreditations
~(=) 150 27001
|

businesses engaged undergraduate compliant IT systems
across Australia in students supported
R&D activity and since 2009 - growing
technology transfer STEM talent and DISP Member
programs human capital
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Overview & Context

Overview & Context: Foreword

The Hon Pat Conroy MP

MINISTER FOR DEFENCE INDUSTRY
MINISTER FOR INTERNATIONAL DEVELOPMENT AND THE PACIFIC

and prosperity are challenged by disruption, but Australians are also innovators, and
disruptors. We have successfully created and are developing leading-edge technologies,
and our defence innovation ecosystem has skills and capabilities that are unique.

I nnovators are no strangers to the concept of disruption. Australia’s national security

For a country the size of Australia, which will never be able to deploy huge armies or navies, technology
and science are a critical source of asymmetric advantage.

The task ahead is to turn disruptive new technologies into game-changing capabilities, and to build our
nation’s industrial capability in areas of priority. That's what we have designed the Advanced Strategic
Capabilities Accelerator (ASCA) to achieve, and we need it to rapidly deliver solutions that will create the
kinds of disruption that will help protect our national security.

With strategic warning times shrinking, we need advanced technology to be ready to use and deploy if
we are to effectively deter threats against Australia and our national interests.

The Albanese Government is transforming the nation’s defence capability to help ensure the Australian
Defence Force (ADF) has the capability, the technology, the people and the funding it needs to keep
Australians safe.

The first critical piece of this is working closely with our AUKUS partners, the UK and the US, on
implementing the pathway for Australia’s acquisition of conventionally armed, nuclear-powered
submarines. This includes developing the skills, knowledge and expertise required to safely build,
operate, maintain and regulate this potent military capability in Australia.

The Defence Strategic Review (DSR), and the Government's response, will form the blueprint for defence
thinking for decades to come.

As we look to advance our defence capabilities, our partnerships in industry and technology will be vitally
important. Organisations like DMTC have a crucial role in this endeavour - in both accelerated efforts
with technology development and building supply chain capabilities.

As important as having the right technological capabilities is having the right people. The talented
researchers, scientists and innovators who work in Defence, and with Defence, are vital to the defence
of our nation.

Australia must adapt to a disrupted world - to the world as it really is. We need to be better able to deter
conflict, and in the worst-case scenario, defend ourselves, sustain our operations, and increase the cost
for aggressors who act against our shared interests.

At the end of the day, that is the purpose of the Government's continuing investment in Defence science
and technology - to keep Australia safe.



As well as having the honour to serve in the Albanese Government as the Minister for Defence
Industry, | am also the Minister for International Development and the Pacific. In this latter role,
the health security work underway in organisations such as DMTC and partnerships with the likes
of the Department of Foreign Affairs and Trade are greatly appreciated.

If we needed any reminder, the COVID-19 experience showed us that viruses and pathogens have

no regard for international borders, and neither do they distinguish between military personnel or
civilians. Australia has the expertise and capacity to step up and play a significant leadership role in
our region in this regard.

| acknowledge DMTC's proven track record and strong credibility in the defence ecosystem and
congratulate the team and the broader partner group on the successes outlined in this Report. /

Royal Australian Navy submarine HMAS Sheean arrives
in Hobart for a logistics port visit.
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Overview & Context

Overview & Context: Foreword

Chris Deeble AO, CSC

DEPUTY SECRETARY, CAPABILITY ACQUISITION AND SUSTAINMENT
DEPARTMENT OF DEFENCE

and established ASCA. This significant investment in innovation requires all of us

to think about what capability is truly important for Defence and how this can be
delivered at pace. A focus on speed to capability demands a different risk appetite, policy
frameworks and process that are agile and responsive.

T his year, the Government released the DSR, which set the agenda for Defence reform

DMTC and its partners have accelerated the development of new technologies ranging from
shipbuilding steels to protective suit fabrics and diagnostic platforms to rapidly detect exposure or
infection. Importantly, DMTC's operating model gives the Defence and national security stakeholders
a strong voice in shaping innovation and the direction of our research and development (R&D) efforts.

We all need to transform to respond to these challenges. The Capability Acquisition and Sustainment
Group (CASG), that | lead, will be working closely with the National Shipbuilding and Sustainment
Group and Guided Weapons and Explosive Ordinance (GWEO) Group to ensure an aligned approach
to capability delivery.

We will be transforming the way we do our business in partnership with industry as it undergoes
digital transformation and embraces Industry 4.0 technologies.

Through digital transformation industry is seeking to become more efficient, effective and
competitive. This must be encouraged and harnessed by Defence and our partners through our
procurement policy and contracting frameworks.

Effective collaboration between Defence and industry will ensure that the ADF receives the world-class
capability it needs, when it needs it, that is relevant to today's threats and sustained through life.

Collaboration allows us to get the best from each other - from industry, academia, the Defence
Science and Technology Group (DSTG), other government agencies and organisations like DMTC.
This engagement and collaboration must occur earlier in the acquisition and sustainment cycles.

| know DMTC harnesses people and teams with deep technical expertise, adept at establishing
collaborative and successful partnerships, exploring innovation and advanced technologies, and
leveraging these advanced technologies into our domestic supply chains.

DMTC works at the sharp end of innovation and technology development, but critically at the
implementation end, including production and pull through to capability.

| remain excited about future opportunities to work with DMTC and, most notably, the opportunities
to pull through innovation into acquisition and sustainment outcomes that might have otherwise have
been lost. I'm looking forward to working with DMTC, and all of our partners, as we do this critically
important work ahead of us. /

Australian Army soldiers from the 13th Brigade conduct a clearing
patrol in a Hawkei Protected Mobility Vehicle at RAAF Base Curtin,
Western Australia, during Exercise Talisman Sabre 2023.
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Overview & Context

Overview & Context: Foreword

Professor Tanya Monro AC

CHIEF DEFENCE SCIENTIST
DEPARTMENT OF DEFENCE

T he DSR released earlier this year represents a significant change in Australia’s
defence posture, and sharpens our focus on leap-ahead areas of innovation, science
and technology.

It helps us to see the steps we need to take today to provide the ADF with asymmetric advantage,
and a technology edge. In this regard we have made a fundamental shift to see our defence
equipment platforms as data-rich systems and networks that need to be integrated to deliver effects.

While this shift has been occurring, one thing that remains constant is the importance of
relationships and collaboration. This is as true of the deep science and technology cooperation
that has existed for decades among our like-minded allied nations as it is of our partnerships with
organisations like DMTC here in Australia.

Initiatives such as AUKUS, both in relation to nuclear-powered but conventionally armed submarines
and the critical Pillar Two priorities, provide an even stronger case for pulling the thread of
technology development and innovation partnerships at all levels to deliver capability advantage.

Harnessing the expertise of industry and research partners is crucial to bolstering both our capability
and capacity. It's one of the keys to the concept of ‘national defence’ so clearly articulated in the DSR.

For the past 15 years, DMTC and DSTG have been refining and enhancing our relationship to
leverage Australian expertise for maximum benefit and impact.

Itis a relationship that works at both strategic and working levels. DMTC's contribution to Defence is
highly valued, both in regard to first-rate project outcomes we have achieved together across a wide
domain range, and the skilling and uplift of the skills and networks of our workforce.

The recent momentum in the area of Chemical, Biological, Radiological and Nuclear (CBRN)
protection and supporting capabilities is a critical benefit stemming from the relationship with DMTC.

DSTG's partnership with DMTC is one of the critical enablers of the national defence mission, and
we will be looking to DMTC and its partners to consolidate and deepen support for our objectives
in coming years.

| congratulate Mark and his team, but also all of the partners involved, on the achievements
showcased in this Report. /

Royal Australian Air Force (RAAF) No. 6 Squadron conducted
joint training missions as part of Exercise Northern Edge 23 out
of Eielson Air Force Base, Alaska, US.
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Overview & Context

Overview & Context: Chair Foreword

Tony Quick

CHAIR, DMTC LIMITED

Pushing ahead

turmoil and uncertainty that can be expected. This is certainly true of the deep
re-examination of priorities and posture that was provided to the Australian
Government in the form of the DSR.

I n any period of organisational review and associated change, there is a level of

It is disappointing that the period of delay that has been caused both by waiting for the Review to
occur and now waiting for new structures to take effect is challenging for the defence industry as
a whole, and for DMTC.

Faced with these challenges, the Board and senior management have maintained a close
engagement with Defence, ensuring that we have a clear understanding of the likely priority
areas in the post-DSR environment. We are confident this engagement will ensure that DMTC
will be ready to deliver on the tasks Defence asks of us once the current uncertainty has

been resolved.

The Board continues to be impressed by the professionalism of the DMTC team. The appetite
to keep pushing the boundaries of innovation and technology development, and the continuing
growth in the breadth and depth of the Company’s portfolio, speaks volumes for the team'’s
adaptability, versatility and outcomes focus.

Looking across the Board and at the Company as a whole, our unity of purpose is balanced
by our diversity, an impressive breadth of expertise and our professional and personal
backgrounds.

We see diversity in all its forms, including the diversity of thought that comes through muilti-
disciplinary collaborative teams, as a key source of competitive advantage for DMTC, and a very
important ingredient in the Company’s continuing success.

This year, DMTC awarded an inaugural Guest of the Chair fellowship to provide an emerging
leader with board-level experience within Australia’s innovation ecosystem.

We are delighted to welcome Ms Yang-Ming Goh. As much as we hope Yang-Ming benefits from
the experience, | expect our Board will benefit from the new perspectives that Yang-Ming and
future Guests of the Chair will bring (see page 46).

The Board also retains its strong focus on discharging its corporate governance responsibilities

in an effective manner. One area of considerable and heightened attention this year has been in
regard to cyber security. We have wholeheartedly endorsed management's increased investment
in this area, noting Defence expectations of the sector to regard this critical enabler as a priority.

It is my great pleasure to present the DMTC Annual Report for 2023.
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Dr Mark Hodge

CEO, DMTC LIMITED

Maintaining momentum

surrounding the impending release of the DSR. The review team had been given

a momentous task, and the sector was readying itself to respond. Some months on
from the release of the DSR, and many in the sector are calling for clearer guidance from
Defence on the ways forward.

At our Annual Conference in April there was a distinct sense of anticipation

Overview & Context

In the face of this uncertainty, | am proud to say that DMTC and its partners continued to deliver
throughout this period.

While our revenue for the year has held firm in comparison with previous years, we and our
partners across Defence, industry and the research sector are resolute in our view that there
is significant unrealised demand for the collaborative industrial innovation and capability
development that occurs through DMTC partnerships.

As such, we have taken deliberate decisions to continue and grow activities that we could have
otherwise elected to pause. We have also shown the value we place on keeping teams of experts
together and maintaining ‘blood flow' to the sector.

Once the current ‘pause’ in the sector has passed, organisations will need to mobilise quickly,
and we need to ensure we are not doing this from a standing start.

Our financial data for the 2022-23 financial year (see pages 44-45) bears witness to both sides
of this equation.

This momentum we carry forward is important to our partners and the sector, but will be just as
important to DMTC as we position ourselves to respond when initiatives such as ASCA, the National
Reconstruction Fund and the Australian Economic Accelerator move from their establishment
phases to being ready to invest.

In the meantime, in both enduring and new areas of activity, we are working together to realise our
mantra of ‘capability through collaboration’.

It's always a real thrill to tap into the energy and collaborative spirit created by events like our
Annual Conference. It's also exciting to welcome new partners to DMTC activities, and to hear
about progress in advancing technologies that will make a difference to Australia's defence and
national security.

The information assembled in this Report is, as always, only a highlights reel in regard to the many
and extraordinary achievements of our people and our project teams across the reporting period.

| commend the Report to you. /
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Overview & Context

Overview & Context: Strategic Feature

Capability through
collaboration

Navigating the post-DSR landscape

posture and priorities that are evident in

its response to the DSR demand a renewed
sense of focus and urgency. New priorities with
regard to advances in capability, innovation and
force protection are particularly relevant.

T he paradigm shifts in Defence planning,

Strategic Policy
& Programs

DMTC enjoys strong credibility with Defence

and across the national innovation, science and
technology ecosystem as an effective intermediary
and bridging mechanism between government,
industrial and research sectors. This is achieved by
working closely with Defence and adjacent national Industrial
security agencies to identify and understand Capability
priorities, and to translate signals from Government & Capacity
into carefully designed programs of effort.
Collaboration with capable industry and research
partners to accelerate technology development and
strengthen supply chains is key to the delivery of
program outcomes.

SUPPORT

DMTC works with its partners to progress the DMTC service delivery: DMTC supports the development of
development of critical technologies and capabilities Australian defence, national security and health security capability
and progressively retire technical risk. DMTC by adva!n’cmg the !(noyvledge: technical capability and capacity of

. Australia’s sovereign industrial base.

involvement extends from lower-Technology

Readiness Level (TRL) experimentation and proofs of

concept through to testing, prototyping and industrial

deployment.

A not-for-profit entity, DMTC is an agile and responsive vehicle through which innovation, science and
technology programs can be delivered.

DMTC's co-investment model is tried and tested, as is the Company's ability to operate in consortia and define
programs that include both directly funded strands of work and supporting activities funded by other sources
both domestically and internationally.

In addition to accelerating technology adoption through its stewardship of industrial R&D programs,
DMTC leads supporting activities that ensure maximum utilisation of research and industrial outcomes.

The DMTC model puts a premium on home-grown capability and expertise, and focuses strategically on where
Australian industry can demonstrate asymmetric capability advantage, backed by world-class research inputs.

Working to create national communities and networks of expertise, DMTC ensures that capability remains in
Australian hands by working on behalf of the Commonwealth to retain and manage intellectual property (IP)
rights, while giving industry partners the freedom to operate within agreed fields of use. #



Overview & Context: Strategic Feature

Technology maturity lifecycle

DMTC's projects occur across the technology maturity lifecycle, with the bulk

of project activity occurring between TRL 3 to 8.

TECHNOLOGY

READINESS — INTENSITY OF PROJECT ACTIVITY ——>

LEVEL

Basic
principle
observed
and reported

:

a Concept

m or application

) formulated

P

2 ~—
Proof of concept

Component validated
in lab environment

Component validated
in relevant environment

System demonstrated
in relevant environment

System prototype
demonstrated in simulated
operational environment

System qualified and
proved in simulated
operational
environment

INIWAOTdIA TVIILSNANI

LIN3IWdO0T13A3A A3ITddV

Production-ready
product or system

EXAMPLES OF DMTC PROJECT ACTIVITY

PROJECT AT TRL 2-3
Advanced Optimisation and Screening
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Overview & Context

of Antivirulence Compound Against
Biological Warfare Pathogens
Developing metabolically stable
compounds for use as pharmaceutical
drugs against biowarfare agent
Burkoholderia pseudomallei.

PROJECT AT TRL 4-5

Nano Protective Adsorbent
Composite

Developing a novel chemical,
biological and radiological protective
fabric and garment ensembile,
providing a combination of aerosol
particle protection and air
permeability not currently achievable
through existing fabrics.

PROJECT AT TRL 6-7

Cold Spray Repair and Additive
Manufacturing of Submarine
Components

Developing repair techniques utilising
cold spray metal deposition to restore
worn or degraded components
without causing distortion or micro-
structural change to the base metals.
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Program Activities: Highlights

long-running DMTC research project
Ainvolving DSTG, equipment operators

from Army Aviation in Defence and
technical experts from The University of

Queensland (UQ) is driving better corrosion
performance outcomes for defence equipment.

The project is part of a critical body of work DSTG
undertakes to understand, quantify and prevent

a range of causes of damage and wear, including
corrosion and structural fatigue, that can result from
the requirement for both fixed wing and rotary wing
aircraft platforms to perform in harsh operating
environments and remain in service for as many as
three or four decades.

Deep expertise and material characterisation work
has been applied to benchmark and compare the
behaviour of both legacy and emerging magnesium
alloys, and the range of anodised coatings that are
used in a bid to inhibit corrosion.

Test coupons continue to undergo extensive
environmental exposure trials at Defence sites
in Queensland’s far north. Coupons have been
systematically analysed to assess corrosion-
inhibiting performance.

The data has already delivered benefits through
updated maintenance practices for some platforms.

A Royal Australian Air Force F-35A Lightning Il during pre-
flight checks at RAAF Base Curtin, Western Australia, during
Exercise Talisman Sabre 2023.

‘It's a long-running piece of
work that is demonstrating
extraordinary results,

and DMTC's expertise in
collaboration has brought the
best out of each of the partners.’

An improved understanding of the performance

of advanced coatings and alloys enables aircraft
designers, operators and maintainers to better
manage sustainment and improve the availability of
these aerospace assets to the ADF.

While the immediate application of this work relates
to alloys most commonly used in ADF rotary wing
fleets (including the CH-47F Chinook), there may

be interest in these investigations to inform other
fixed wing aerospace platforms that employ similar
lightweight, dynamic components. #



Program Activities: Highlights

Partnering

with purpose

DMTC has partnered with DSTG to establish a new
program to accelerate the development of high
temperature sub-assemblies (HTSA) as a first step
towards proving Australian capabilities in the

manufacture, at scale, of hypersonic aerostructures.

Australia has a long history in the development of
hypersonic vehicles, and recognition of hypersonics
as a AUKUS Pillar Il priority technology is expected to
take that a step further.

The DSR included hypersonics as an innovation,
science and technology priority for the foreseeable
future. Importantly, one of the key features of

the DSR was the focus on GWEO as a key enabler
of an ‘Integrated Force’ concept, of which there

is considerable crossover in industrial capability
requirements with hypersonics.

DMTC has a long history of working with Defence in
this sector, with previous applications including the
HIFIRE Program, rocket testing, the Evolved
SeaSparrow Missile, sensor development and supply
chain uplift. DMTC's established and extensive
national network of partners is well positioned to
support further development of this capability,
recognising the sensitivity and complexity of creating
industry capability in this sector.

The DSR included hypersonics
as an innovation, science and
technology priority for the
foreseeable future.

The newly established HTSA Program is focused on
the development of industrial capability that rapidly
moves from proof of scalability to production of
component sub-assemblies prototypes, and through
to test and evaluation. The foundational projects of

The Evolved SeaSparrow in action.

the HTSA Program are addressing challenges in the
areas of sharp hypersonic leading edges, structural
lightweighting and joining methods and enabling
technologies for data links.

DMTC is working with Quickstep Holdings, DSTG and
the University of New South Wales (UNSW) Canberra
to address challenges associated with adapting
carbon fibre reinforced polymers (CFRP) to high-
temperature applications (see page 21).

Other projects in the HTSA Program include working
with partners from DSTG, Swinburne University of
Technology (SUT) and Amiga Engineering to produce
additively manufactured sharp leading edges with
advanced thermal barrier coatings; and with BAE
Systems Australia (BAESA) and Gravitas Technologies
to fabricate conformal antennae and/or receiver
apertures able to withstand external hypersonic
dynamic pressures and temperatures.
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Heavy metal

The DSR confirmed theimportance of naval éhiﬁbuilding as a sovereign industrial capability
and recommended that Defenceteaffifm its commitment to continuous naval shipbuilding.

DMTC has a long history of supporting this
endeavour through implementing advanced
fabrication technologies into our industrial
partners across multiple platforms, including
the Air Warfare Destroyer Program, submarines
and other surface ship programs.

The recently transformed Osborne Naval Shipyard
stands as one of the world’'s most modern shipyards
due to substantial investments in advanced
shipbuilding fabrication technologies and processes.

DMTC and its partners BAE Systems Maritime
Australia (BAESMA), Australian Nuclear Science and
Technology Organisation (ANSTO) and the University
of Wollongong (UOW) are working together to
maximise the capabilities of the highly automated
and adaptable Osborne shipyard for the production
of Hunter Class Frigates.

This complex project combines robotically controlled
welding with real-time weld sequence planning
through modelling and simulation of the weld
process that plays a pivotal role in reducing weld-
induced distortion.

This is done by utilising intelligent algorithms that
rapidly sequence hundreds of welds in the fabrication
of ship panels. Reducing weld-induced distortion

as early as possible in the production process
exponentially reduces the need for, and cost of,
rework activities throughout the process from panel
to block to module fabrication and consolidation.

This DMTC project is significantly contributing to the
Hunter Class Frigate Program, becoming Australia’s
first digital shipbuilding program, with the outcomes
of this project in the final stages of integration at the
Osborne Naval Shipyard.

This will allow BAESMA to gear up for full-scale
production of the Hunter Class Frigate Program and
demonstrate scalability across the entire continuous
shipbuilding enterprise and its various future

naval platforms. /

Project partners are working to maximise the capabilities of the
highly automated and adaptable Osborne Naval Shipyard.
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One technology,
many applications

While many small uncrewed aerial systems
(UAS) on the market use conventional off-
the-shelf antennae for the transmission of
data and telemetry information to operators,
these systems have several known limitations
including weight penalties, range constraints
and damage vulnerability.

DMTC has been working for several years to support
DSTG in developing conformal, load-bearing antenna
systems that can be integrated into primary or
secondary structural components.

This work commenced with reference to Royal Skyborne's small UAS platform, the Gannet.

Australian Air Force (RAAF) fixed wing aircraft

fleets. It was then adapted with DSTG and industry

partners Thales Australia and Penguin Composites, More recently, attention turned to the design and
successfully embedding a structurally integrated GPS ~ manufacture of a structurally integrated satellite
antenna in a composite bonnet of the Thales Hawkei ~ communications antenna prototype suited for the
lightweight protected mobility vehicle. Thales Bushmaster protected mobility vehicle.
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DSTG and UQ also collaborated with Skyborne
Technologies to develop a functional composite
antenna for a UAS platform, replacing an existing
antenna inside a tubular composite leg with a
conformal antenna integrated into the composite
structure.

This work demonstrated the potential for novel
antenna designs that optimise the positioning

"The development of conformal of the antenna on the airframe to improve radio
- performance and reduce weight through the use

functional antema_Str}lcu:lres has of functional composite materials.

shown great potential in different

environments and applications In the latest progression of this iterative technology
-to be turnjng our attention to development, DMTC and partners at UQ, DSTG

manufacturing techniques is very and Skyborne are pursuing further advances to
Py ’ meet specific weight and integration challenges for
significant.

Skyborne's small UAS platform, the Gannet.

This work aims to enhance both hardware and
software components of the Gannet's communication
system and demonstrate a cost-effective and robust
manufacturing technique for the antenna system. /
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Program

| for success 7

DMTC is leading a collaborative effort
alongside partners from RMIT, DSTG, Bruck
Textiles, NanoLayr and CSIRO to address

a Defence requirement for improved CBR
protective fabric and garment ensembles.
These fabrics aim to shield wearers from
aerosol particle contamination while
enabling them to operate effectively in
contaminated environments over extended
periods of time.

The DMTC project is tackling a known limitation
of current CBR suits, namely the lack of aerosol
protection offered by current air breathable
fabrics. The textile developed in this project,
otherwise known as the nano protective
adsorbent composite, addresses this issue
though the multilayered laminated construction
of the textile which, importantly, provides
excellent air permeability while maintaining a

high level of protection against aerosol particles.

A critical milestone was achieved in early 2023
with the successful production of 90 metres of
the fabric by Bruck Textiles.

- .
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... the nano protective adsorbent
composite is poised to deliver

a critical capability to Defence
personnel and first responders.

As the project advances into its second phase,

the fabric will undergo a series of performance
assessments. Once these evaluations are concluded,
the nano protective adsorbent composite is poised
to deliver a critical capability to Defence personnel
and first responders. /

Liberty Wagner, Product Development Manager at Bruck
Textiles, has been a key member of this DMTC-led project to
advance the development of breathable fabrics for combat
uniforms that protect the wearer from aerosolised threats.

In April 2023, Liberty received an Award for Excellence at DMTC's
Annual Conference (see page 42).

Australian Army personnel from 13 Brigade depart for Exercise
Talisman Sabre 23 from RAAF Base Pearce, Western Australia.
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The Advanced Piezoelectric Materials and
Applications (APMA) Program is supported
by DMTC and funded through ASCA. The

DSR recommended an ‘Integrated Force’
approach that heavily references undersea
warfare as a key Defence enabling capability,
especially in reference to a strategy of denial
and development of anti-access/area denial
capabilities.

This aligns with the AUKUS Pillar Il Advanced
Capabilities - a set of trilateral priorities for
enhanced defence capability - that includes
undersea warfare technologies.

Single crystal piezoelectric materials are orders of
magnitude more sensitive than their polycrystalline
equivalent, which is an important material
characteristic for SONAR systems and other
undersea warfare applications.

With this strategic imperative, the APMA Program set
out to develop an industrial-scale foundry to ensure
security of supply of single crystal piezoelectric
materials for defence applications, supported by

a world-class national research body of expertise to
enable the development of new SONAR products

for above sea warfare and undersea warfare
applications.

The growth of single crystal piezoelectrics is an
extremely complex and time-consuming process.
In addressing the first objective of the APMA
Program, industrial partner Thales Australia has

successfully grown single crystal piezoelectrics at an
industrial scale, ensuring the development of next-
generation SONAR systems is now a reality.

This achievement has been supported by investment
in research sector knowledge and infrastructure to
fully understand the structural and electro-
mechanical properties of these crystals, as well as
optimising their growth process and production.

The development of next-
generation SONAR systems
is now a reality.

The focus of the APMA Program now transitions

to the application of single crystal piezoelectrics,
which have the potential to address a series of
space, weight and power limitations of existing
SONAR system applications, including uncrewed
underwater vessels, undersea surveillance systems,
hydrophones, sonar projectors, sensor arrays

and more.

Importantly, these materials provide the opportunity
for an asymmetric step change in capability through
unlocking potential applications that cannot be
realised with conventional piezoelectrics. /

Collins Class submarines HMAS Collins, HMAS Farncomb,
HMAS Dechaineux and HMAS Sheean in formation while transiting
through Cockburn Sound, Western Australia.
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Success at s

DMTC is partnering with DSTG to accelerate the
development of high temperature sub-assemblies

as a first step towards proving Australian capabilities
in the manufacture, at scale, of hypersonic
aerostructures.

The first project in the program involves a collaborative
team comprising Quickstep, DSTG and UNSW Canberra.

Quickstep’s expertise in the manufacture of composite
airframe structures is an ideal complement for the system
level, modelling and simulation expertise provided by
DSTG and UNSW.

The UNSW team has developed and refined advanced
thermomechanical computational models to quantify the
aerothermal soak that vehicles experience when travelling
at hypersonic speed and the corresponding stresses and
deformations in the hybrid structure.

The results show the benefits of using high temperature
CFRPs in protecting internal system components from
extreme heat, allowing them to remain at a serviceable
temperature.

The project team has overcome initial supply chain
and manufacturing challenges and is now making
positive progress with sample production for materials
characterisation.

Additive manufacturing techniques, coupled with a deep
understanding of the characterisation and manipulation
of materials such as CFRPs, offer great promise in
reducing weight and maximise the performance of
components at very high temperatures, such as those
faced by flight systems travelling at hypersonic speed. /
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‘High temperature
carbon-fibre reinforced
polymer structures are

an emerging class of
aerospace materials that
offer solutions that are
designed for extreme
environments, potentially
more cost-effective and
built for more complex
shapes - and that we can
produce here in Australia.’

Innovative additive manufacturing techniques offer great
promise in the manufacture of hypersonic aerostructures.
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Program Activities: Highlights

Capability step change

DMTC partner Synthesis Technologies (Synth),
working in the ‘Gryphon’ Program, has delivered
a mature 3-D geospatial digital twin technology
known as Synth Maps to defence and national
security stakeholders.

Synth initially partnered with DMTC in early 2019 via
an introduction from the Department of Defence.

At the time, Synth Maps was a concept demonstrator
capable of rendering very large point clouds for
viewing on a screen or at lower resolution in virtual
reality. DMTC was asked to work with Synth to
engage a community of potential end users across
government, identify possible use cases, and secure
sponsors to de-risk and mature the capability against
the backdrop of future operational concepts.

At the conclusion of this four-year effort, underpinned
by input from a number of DMTC research partners,
the Program delivered to stakeholders a user-friendly
and highly capable 3-D geospatial analysis tool.

The analytics suite and deployment architecture

for Synth Maps have been developed specifically

to address use cases relevant to Australian and

allied national security personnel. The software has

a number of unique characteristics that address
limitations associated with other 3-D geospatial
software, such as:

it was designed and optimised for co-registration,
change detection and simultaneous inclusion of
other relevant data (e.g. photographs, videos, file
and location metadata, etc.);

the capability is built on commonly used file
formats and industry standards, ensuring users
are not locked into proprietary data formats and
ecosystems;

Synth Maps is both compute and bandwidth
austere - meaning that unlike other exemplars,
it can be run on standard off-the-shelf personal
computers, over the internet and via wireless
networks (e.g. 4G); and

using Synth Maps, near real-time ingestion, display
and registration/co-registration of data is possible.

Synth's state-of-the-art 3-D visualisation tool can take data feeds
from, and deliver an operating geospatial picture to, common user
devices such as mobile phones, tablets and laptops.

The capability delivered has further been developed
to a point where it can be used by geospatial novices
and experts alike, with many of its features and tools
both semi-automated and simplified. By employing
Synth Maps, decision-makers, planners, trainers,
analysts and operators can readily share and take
advantage of the additional information richness
nascent in 3-D data when compared to annotated
2-D maps and photographs.

DMTC is currently assisting Synth in identifying
pathways to capability across government.

This includes open tender opportunities as well as
opportunities to join the supply chains of prime
systems integrators. Synth is working with DMTC
to scope the next round of capability development
projects, which aim to further develop Synth Maps
to support sensor fusion and data dissemination,
providing a common operating picture in joint
operations environments that include robotic and
autonomous systems. Synth is also independently
evaluating dual use markets.

Synth Maps is a truly viable and asymmetric
sovereign capability.
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‘I recently challenged the team to apply its deep
materials expertise, developed through DMTC
projects, to a proof-of-concept laser repair on

an ultra high-strength steel component we
manufacture as part of a global supply chain.

Within two weeks, the guys had optimised the deposition,
validated the repair strategy and completed the repair,

all while utilising the Adaptive Process Controls recently
developed and integrated with our powder feed laser
system through adjacent funding from Defence.

This was a brilliant melting pot of DMTC-generated
expertise and our advanced manufacturing capabilities
here at Rosebank to recover high-value components
otherwise destined for scrap. It simply wouldn't have
been possible without the collaboration, expertise and
deep materials knowledge generated through successive
DMTC projects involving Rosebank, DSTG, Swinburne
and RMIT.

(Left to right) Dr Rizwan Rashid (SUT), Jarrod Watts
(Rosebank Engineering), Suresh Palanisamy (SUT), DMTC
CEO Dr Mark Hodge, Dr Shane Canney (DSTG) and Khan
Sharp (DSTG) celebrate receiving a National Innovation
Awards High Commendation at the Avalon Airshow in March
2023 for a project that is pairing advances in the use of
existing additive manufacturing technologies, such as laser
additive deposition, with novel technology developments to
successfully repair worn or degraded airframe components.

DMTC Limited Annual Report 2023

Program Activities
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Program Activities: Highlights

Celebrating partnership

and impact

In August 2023, DMTC's Maritime Program Leader
Stephen van Duin, along with members from the

Facility of Intelligent Fabrication, received the UOW

Vice-Chancellor's Award for Research Partnership

and Impact. This accolade recognises the significance

of collaborative partnerships in effectively

translating research outcomes into tangible benefits

for industry, government and the community.

The team at the Facility of Intelligent Fabrication has
played a pivotal role in the success of DMTC projects.
Notably, the recent project, conducted in conjunction

with DMTC and partners BlueScope Steel and DSTG, led
to the development of enhanced, more survivable naval

shipbuilding steel.

(Left to right) Emeritus Professor John Norrish, a DMTC Fellow,
with DMTC CEO Dr Mark Hodge and DMTC Maritime Program
Leader Dr Stephen van Duin at the UOW Vice Chancellor's Awards
presentation night in Wollongong.

The Vice-Chancellor's Awards is not the first time
the team has been recognised, with this project
receiving the prestigious Defence Science and
Technology Enterprise Collaboration Award at the
2022 Australian Defence Science, Technology and
Research Summit (ADSTAR), in addition to a High
Commendation in the National Innovation Awards
at the 2022 Indo Pacific International Maritime
Exposition.

The Vice-Chancellor's Awards evening also marked
well-deserved recognition of Stephen’s 25 years of
dedicated academic service to the University, over
half of which has included contributions to DMTC
at a leadership and project level. /

Next page: This table shows the volume of program activity and
number of projects that partners are involved in across DMTC
program themes.
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Program

. . ENABLING
Organisation TECH

ADFMIDI

Amiga Engineering

ANSTO 1
ARRL

ASC

Australian National University

Axxin

BAE Systems Australia

BioCina

Biolntelect

Boron Molecular

Bruck Textiles

Critus

CSIRO

Deakin University

Defence Science and Technology Group 4
Department of Primary Industries - NSW

DI-AS

Flinders University

Gravitas Technologies

Griffith University

Innovative Defence Solutions

James Cook University

La Trobe University

Macquarie University

Monash University

NanoLayr

0zQ

Penguin Composites 1
Planet Innovation

Queensland University of Technology

Quickstep

RMIT

Rosebank Engineering

SCHOTT Minifab

Sementis

Skyborne Technologies 1
Smart Enough Factory

State Government of Victoria

Sutton Tools

Swinburne University of Technology 1
Synthesis Technologies

Telethon Kids

Thales Australia 1
ULVAC

University of Adelaide

University of Melbourne

University of New South Wales

University of Queensland 2
University of South Australia

University of Sydney

University of Western Australia

University of Wollongong

Willyama

ZiP Diagnostics

AIR

LAND

MARITIME

HSSA
1
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Health Security

'Oure ertise is in actmg as a cofinector=
ptﬂlmg together project teams, often from
organisations that have never worked
together. That's what we mean when
we speak about building capability .

through collaboration.”

DR LEIGH FARRELL, HSSA




Health Security: Overview

ealth Security Systems Australia (HSSA),
H a division of DMTC, leads a range of

programs to develop technologies and
strategies to better protect Australian Defence
and civilian personnel from CBRN threats,
infectious diseases and pandemics. HSSA
manages R&D activities in key areas required
to enhance national health security.

The HSSA division currently has 21 active projects
that span a range of programs, including Medical
Countermeasures (MedCM), Medical Devices,
Strategic Advisory, CBR Modelling and Simulation and
CBR Sensing Systems. Through active management
and leadership of collaborative research and industry
teams within these programs, HSSA has progressed
various technologies into maturity.

HSSA has continued to engage in advisory activities
relating to sovereign capabilities across the health
security ecosystem, including in the provision of
expert analysis to Australian Government agencies.
This is evidence of HSSA's ability to harness technical
expertise, and of its reputation and credibility in the
sector and with Government.

HSSA's activities continue to be guided by a whole-
of-Government Stakeholder Group, and the division
takes a whole-of-Government, whole-of-industry
perspective when assessing prospective projects and
monitoring their progress and impact.

This is evidenced by the various user forums HSSA
has organised throughout the year to clarify and
understand user needs and ensure the relevance
and fit of technology solutions to the end-user,
including both defence personnel and civilian first
responders.

In April, highlights from across HSSA's portfolio of
projects were presented as part of the DMTC Annual
Conference. A pre-event workshop facilitated by

Dr Felicia Pradera, General Manager HSSA, used

a case study describing HSSA's work on a platform
vaccine technology to provide practical advice

for collaborative teams on delivering to Defence.
This workshop stressed the benefit of HSSA's

credibility and reach within domestic and international

networks, as well as the value of HSSA's rigorous

approach to program and project development, which

includes due diligence assessments and development
of target product profiles.

Dr Leigh Farrell, Head of HSSA, and Brigadier Isaac
Seidl from Joint Health Command in Defence made
keynote addresses on the importance of health
security and promoting health security resilience.
Updates on progress with HSSA programs were
provided in technical stream sessions, including
opportunities for students and early career
researchers to present on their work.

The conference was also an opportunity to highlight
many of the technical achievements accomplished by
the project teams, as well as recognise two HSSA
project team members at the DMTC 2023 Awards for
