
Centre for 
Future Materials
unisq.edu.au

unisq.edu.au 1



2 UniSQ IAESS Centre for Future Materials

Industry Partners



unisq.edu.au 3

Contents

Filament Winding

Pultrusion

Repair

Infusion Processing

FRP Bar

Rock Bolt

Polymer Sleepers

Repair/Rehabilitation

High Performance Concrete

Flame Retardant

Morphing Material

Energy Material

Environmental Material

Geopolymer

Circular Economy Modelling

Materials Recycle & Reuse

Microprocessing

System Design

Theme Leader: Xuesen Zeng

Theme Leader: Allan Manalo

Theme Leader: Hao Wang

Theme Leader: Polly Burey

Research Programme

Industry Partners 2

Research Programme 3

About the Centre 4

Centre for Future Materials 5

Our Impact 7

Leadership Team 8

Our Researchers 9

Advanced Composite Manufacturing 16

Civil Composites 17

Functional Materials 18

Sustainable Industry Design 19

Facilities and Services 20

Contact 21

Advanced Composites 
Manufacturing

Civil 
Composites

Functional 
Materials

Sustainable 
Industry Design



4 UniSQ IAESS Centre for Future Materials

About the Centre

“In the field of Composite 
Materials, we name USQ 
as Australia’s top research 
institution, with most citations 
in the top 20 journals in the 
field in the last five years.”

RESEARCH SPECIAL REPORT
SEPTEMBER 2020, THE AUSTRALIAN
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Centre for Future Materials

The Centre for Future Materials 
(CFM) was established in 2016 and 
has positioned itself as a leader in 
collaboration with local, national, 
and international SME’s and large 
companies.

CFM’s unique strength is in industrial 
engagement and development, to 
develop personnel, IP, new products, 
and open new sectors through 
collaborative research programmes 
which utilises industry funding 
leveraged against state and national 
funding mechanisms in order to de-
risk the cost of research and deliver 
maximum impact for industry, the 
funding body, and the University of 
Southern Queensland.

CFM is working closely with industry 
and other research institutions to 
develop cutting edge technologies, 
through fundamental research and 
industry application in the area of 
advanced composites and concrete, 
and to provide solution-support to 
the community.
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Over 1000

50+

470

220

$11.2M

Over 67%

652K

30

$8.5M

Industrial Test Clients

Researchers

5-Year Peer-reviewed 
Publications

Regular CFM 
Webinar Attendees

Research Grant

Publications with International 
Collaborators

Impressions on 
YouTube

16 
Academics

Active Industrial 
Clients

New UniSQ Investment

$8.7M
Industrial Contribution
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Our Impact

Wagners CFT Pultrusion:

Line speed up by 25%

New product designs

Cheaper resin recipe

Austrak composite railway sleepers:

Concept design to mass production 

AU$1 Billion

25% recycled plastic with tripled life span

Jointlox composite repair systems:

JEC Innovation Award 2018

Innovyz Research Commercialisation 

Poster Competition 2nd Place 2021

DST Adhesive Bonded Repair - Additive 

Manufactured Metal:

Patent in AU, EU, US, and China (pending)

The University’s Dual Ring Braiding 
Machine is capable of manufacturing 
complex composite structures for a 
variety of applications
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Leadership Team

Associate Professor Xuesen Zeng
Advanced Composites Manufacturing

Xuesen Zeng is Associate Professor and Deputy Director at CFM. His research area covers 
advanced composite manufacturing for space, aerospace and defence applications. The research 
topics include experimental, numerical modelling and artificial intelligence in advanced pultrusion 
process, robotic braiding, robotic filament winding, and composite repair. The primary focus is to 
understand manufacturing induced defects and implement low-cost manufacturing of high value 
components. Dr Zeng has a research portfolio of AU$3.2 million in 2021. Prior to joining USQ, 
Xuesen did research in composite materials at University of Nottingham for 10 years, in close 
collaborations with Rolls Royce, Airbus, and SAFRAN.

Professor Allan Manalo
Civil Composites

Allan is a Professor of Civil Engineering, and the team leader of the Civil Composites research 
group. He has an extensive research track record on fibre composites for civil infrastructure. He 
has attracted over $7.2 M research grants including the highly competitive Australian Research 
Council (ARC) Discovery project, CRC-P and the Advanced Research Projects Agency-Energy 
in the USA. Allan is currently holding the Advanced Queensland Industry Research Fellowship in 
collaboration with the Queensland Department of Transport and Main Roads. He has authored 
over 100 journal papers and his H-index is 36 with more than 5300 citations. He is the chair of the 
Standards Australia BD-108 Fibre reinforced polymer composite bars, and an associate member 
of the Canadian Standards CAN/CSA S807-10 standards.

Professor Hao Wang
Functional Materials

Professor Hao Wang is the Professor of Materials and Manufacturing at UniSQ. He has over 30 
years of research experience in a wide range of materials. His current research interests are 
plastics and composite materials, green concrete, and energy materials. He has over 350 journal 
publications with H-index 73 and total citation over 20,000 (Google Scholar). Professor Wang 
currently serves as Editor-in-Chief for Composites Part B: Engineering (Elsevier, IF 9.078), Editor 
for Australian Journal of Mechanical Engineering, and Advisory Editor for Nano Materials Science. 
He was the Vice-President of Asian-Australasian Association for Composite Materials (2016-2018), 
and is the President for 2022-2024. Prof Wang has served as the ARC College of Exporters for 
2018-2020.

Associate Professor Polly Burey
Sustainable Industry Design

Polly Burey leads the Sustainable industry Design team within CFM. She received her PhD in 
chemical engineering from the University of Queensland in 2005, focusing on fundamental 
relationships between microstructure, processing and rheological behaviour of food systems. 
Throughout her 20+ year career she has collaborated extensively with industries, including 
technical (usually rheological) investigation of a variety of materials ranging from jelly snakes 
to composite materials! More recently, her research focus is on sustainable circular economy 
development for a range of industries. 2017-2025 she is leading and co-leading industry-linked 
research projects and programs worth >$13 M, including grants and partner contributions.
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Our Researchers

Dr Hamid Ahmadi

Dr Omar Alajarmeh

Professor Thiru Aravinthan

Dr Venkata Chevali

Dr Hamid Ahmadi has a PhD in Marine Structural Engineering. Currently, he is appointed as 
a Research Fellow (Civil Composites Simulation) at the CFM. Before joining the UniSQ, he 
was a Casual Research Fellow (Structural Engineering) at Griffith University and an Associate 
Professor (Offshore Structural Engineering) at University of Tabriz. He has more than ten years of 
experience as an academic staff member where he convened and lectured various courses at both 
undergraduate and postgraduate levels. Since 2008, he has published over 100 journal papers, 
authored 2 books, and presented 60 papers in conferences. His scholarly publications have been 
cited nearly 1500 times according to Google Scholar (H-index: 26, i10-index: 39). He has peer-
reviewed over 150 papers for around 40 scientific periodicals. He has supervised 8 PhD and 52 
MSc students along with a postdoctoral research fellow.

Dr Alajarmeh has completed his PhD from the USQ focusing on the use of FRP reinforcements in 
concrete structures. His research interests include the manufacturing and the implementation of 
the fibre composite products for Civil Engineering applications considering their short and long 
term behavior. His interests also include new innovative analytical techniques for predicting and 
optimising the behavior of structural elements

Professor Thiru Aravinthan received his Doctor of Engineering in 1999 from Saitama University, 
Japan. He joined USQ in 2002. His research interests include fibre composites for civil 
engineering structures and composite structural rehabilitation.

Dr Chevali joined CFM in 2015 as a Vice-Chancellor’s Research Fellow of Biocomposites. He 
received his PhD from The University of Alabama at Birmingham (USA) specialising in time-
dependent mechanical properties of thermoplastic composites. Subsequently, he worked with 
industry-focused research programs in North Dakota State University (USA) and RMIT University 
(Australia) before joining USQ, where he focuses on developing multifunctional composite materials 
for a divergent range of high-performance applications.
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Dr Toan Dinh

Dr Dinh is currently a Senior Lecturer and DECRA Fellow at UniSQ. His research interests include 
micro/nano-electromechanical systems (MEMS/NEMS), physics of semiconductors, sensors 
for harsh environments, soft actuators and robotics, stretchable and wearable electronics, and 
biosensors and bioelectronics. Dr Dinh was named in the Early Achievers Leaderboard as one 
of Australia’s top 40 Rising Stars researchers in 2020 by The Australian. Has published over 90 
high-impact journal articles, including Science Advances, Nature Communications and many 
other Nature indexed papers. Dr Dinh secured over $1.5M funding through several distinguished 
fellowships and competitive research grants.

Associate Professor Jayantha Epaarachchi

Dr Jayantha Epaarachchi received his PhD from The University of Newcastle. He joined USQ in 
2006 and is an Associate Professor (Mechanical Engineering). His research interests include fibre 
composites, static & dynamics analysis of structures, engineering design, experimental stress 
analysis and structural health monitoring. Within CFM, he is the research program team leader for 
Smart Composites.

Dr Wahid Ferdous 

Dr Wahid Ferdous is a Senior Research Fellow at CFM. He worked as a postdoctoral researcher 
at Monash University, University of Melbourne, and Imperial College London following his MEng 
and PhD degrees from UNSW and USQ, respectively. His PhD thesis won the Postgraduate 
Thesis Award 2018 from the Railway Technical Society of Australasia (RTSA), Engineers Australia. 
His research focuses on transforming wastes into construction materials and fibre composite 
structures that support circular economies. He has published over 50 high-quality journal articles 
and received over $500,000 in competitive research grants, including an Advance Queensland 
Industry Research Fellowship and an Endeavour Research Fellowship.

Dr Zahra Faraji Rad

Zahra Faraji Rad is a Lecturer (Mechanical Engineering) at UniSQ. She obtained her PhD from 
the Universities of New South Wales and Birmingham as the first joint PhD candidate from the 
two universities under the international Universitas 21 partnership (2016). Her current research 
interests include microneedles for point-of-care diagnostics and drug delivery. She was the 
recipient of the 2021 Science and Innovation Awards for Young People in Agriculture, Fisheries 
and Forestry in CSIRO Biosecurity digital innovation Award industry category.
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Dr Matthew Flynn

Dr Matthew Flynn completed his PhD in synthetic chemistry at Monash University in 2019, 
investigating the structure-reactivity relationship in organometallic reagents. He then transitioned 
to polymer chemistry, working at the Leibniz Institute for Catalysis developing renewable 
monomers and polymers from bio-based feedstocks. Matt joined the Centre for Future Materials 
in 2022 as part of the NO WASTE project, where he is working on the characterisation of waste 
materials, and development of novel pathways for waste reduction and reuse.

Dr Lei Ge

Dr Lei Ge’s research focuses on the gas processing technology and materials. His research 
directions include electrochemical conversion of carbon dioxide, gas separation hydrogen fuel 
cells, adsorption by membrane materials and porous materials, and unconventional oil and gas 
extraction. He has published more than 100 papers in high-ranking journals such as Nature 
Communications, Energy and Environmental Science, Chem, Angew. Chem. Int. Ed, Applied 
Catalysis B, J. Mater. Chem. A and Chem. Eng. J, which have been cited more than 6,000 times, 
with an H factor of 40. He has received over $2 M research funding from the ARC and industry 
projects.

Dr Zahra Gharineiat                                

Research interests Satellite altimetry
Climate modelling and statistical analysis
Sea level changes and extreme sea level events Unmanned Aerial Vehicles (UAVs) and their 
applications Geodetic data capturing
Remote sensing Photogrammetry

Associate Professor Andreas Helwig

Queensland Rail Specialist Traction Engineer (22yrs) applied research: hybrid composite 
insulation systems, electrical/aux. machines, traction drives, carbon technology, maintenance 
reliability/LCA/asset reliability/utilisation upgrades for electro-mechanical motive vehicle 
assets, and Research Liaison Officer for CQU-QR Centre for Rail Engineering. Type-Test 
Engineer in Japan for Qld Rail’s high-speed tilt-train. Principal (15years) of I.H.S. and Helwig 
Engineering Consultants providing traction engineering/training for Australian/NZ railways 
and mining. From 2014, USQ academic for electro-mechanical engineering. Industrial R&D: 
renewable energy, energy storage, carbon technologies, hybrid material technology, resource 
recovery/circular economy modelling and axial flux machines.
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Dr Min Hong

Dr. Min Hong received his PhD from the University of Queensland in 2016. After four years 
Postdoctoral research, he was promoted to Lecture at USQ in 2020. His research field is 
thermoelectric materials and devices, including materials synthesis, thermoelectric performance 
evaluations, electron microscopy characterisations, density-functional theory calculations, and 
modeling simulations. His research has led to publications in high-impact journals, such as Joule, 
Energy & Environmental Science and Advanced Materials, etc. Moreover, he obtained an ARC 
Discovery Early Career Researcher Award (DECRA) and was involved in an ARC Discovery Project 
as a third Chief Investigator.

Dr Mainul Islam

Associate Professor Mainul Islam is an academic in Mechanical Engineering with specialisation in 
Composite Materials in the School of Engineering at UniSQ. He completed his PhD in Mechanical 
Engineering at the University of Newcastle, Australia. His current research interests are in smart 
and sustainable composites and shape memory polymers for various applications. He has over 150 
research publications based on his research outcomes. He has supervised over 15 PhD students 
to their completion. He serves as an editorial board member for several renowned journals and 
technical committee member for several international conferences.

Dr Leila Javazmi

Dr Leila Javazmi is a nanotechnology researcher, specialising in electrospinning process and 
nanofiber characterisation. She does research on nanofiber production, developing well- defined 
three-dimensional nanostructures, hollow nanofiber yarns and potential applications of nanofibrous 
in agriculture and aerospace. She completed her PhD Degree at USQ in 2019. Leila received a 
$180,000 grant from Advance Queensland Industry Research Fellowships in 2019 for her project 
entitled” Using nano-sensors to monitor the production of graphene-based construction materials”

Professor Karu Karunesena

Prof Karu Karunasena is the Discipline Leader in Civil Engineering and Construction in the 
School of Engineering at UniSQ. His research interests include structural behaviour modelling, 
structural repair and rehabilitation, fibre composite materials and enhancing resilience of road 
infrastructure. He has over 175 publications in structural engineering and mechanics area 
and has over 30 years of experience in academia and industry in his field. Karu has a top 8% 
world ranking in Researchgate and a google scholar H index of 30. Karu holds memberships in 
Engineers Australia (Fellow) and American Society of Civil Engineers.
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Associate Professor Weena Lokuge

Weena Lokuge is an Associate Professor in Civil Engineering at UniSQ. Her research areas include 
construction materials, rehabilitation of concrete structures and infrastructure management. She 
has published over 90 research papers in materials/structural engineering. She has attracted 
more than $900K worth of funding including the highly competitive ARC-Industrial Transformation 
Research Hub (TRH) and Bush Fire and Natural Hazards (BNH) CRC during past 11 years. Being one 
of the few females in CFM, she was awarded the Inaugural Vice-Chancellor’s Excellence Award for 
Women in STEMM in 2021. She was also the joint winner of the HES faculty Excellence in Research 
award in 2021.

Dr Ali Mirzaghorbanali

Ali Mirzaghorbanali started his research career more than a decade ago in leading and reputable 
Australian Universities in WA and NSW and in close collaboration with industry. Ali has conducted 
his Post-Doctoral fellowship in Rock Bolting and Strata Control research group at the School of 
Civil, Mining and Environmental Engineering, University of Wollongong under the supervision of 
Professor Naj Aziz. Ali is focusing on cutting edge research studies in the field of Geotechnical 
Engineering in collaboration with industry. He is leading his research team in Strata Control and 
Mine Safety consisting of several PhD, Master, and honours students.

Dr Andy Nguyen

Current Research Interests:
•  Structural Health Monitoring
•  Artificial Intelligence (AI) techniques for Infrastructure Engineering and Management
•  New Sustainable Materials and Design

Dr Jessica Pahl

Dr Jessica Pahl is an early career researcher, working as part of the NO WASTE project to 
develop a circular economy model that can be used for a variety of ‘waste’ materials including 
glass, plastics and paperboard to determine optimal pathways and instruct redesign of 
supply ecosystems. She is a specialist in use of food bioactives for nutraceutical applications 
and is a member of the UniSQ Food and Packaging Valorisation research team. Previously, 
Jessica focused on using algae extracts for obesity treatment and was awarded an Advance 
Queensland PhD Scholarship to support this work with industry.
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Dr Tristan Shelley

Dr Tristan Shelley is a mechanical and aerospace engineer, focused in the areas of design and 
manufacturing of composite materials contributing to high-value composite components for 
industry. He has specialised in the areas of advanced and automated manufacturing, static 
and dynamic numerical analysis, and product design among other industry focused research & 
Development activities. In his time at the Advanced Manufacturing Research Centre (AMRC) 
Sheffield UK, he helped develop several industrial collaborations with UK original equipment 
manufacturers including Dowty Propellors and GKN Aerospace. Since beginning at USQ in 2019, 
he has continued research in aerospace composites, and branched into product design and 
manufacturing activities focusing on circular economy initiatives.

Professor Pingan Song

Pingan Song is currently an ARC Future Fellow (FT2) and Associate Professor at CFM, UniSQ. 
Before joining USQ in 2016, Dr Song has been working at Zhejiang A & F University, China as 
full professor, after obtaining his PhD from Zhejiang University in 2009. His research focuses 
on polymers/composites, flame retardants, and sensors. To date he has secured over 30 grants 
valued at over $3.5 M.  Has authored over 160 peer-reviewed publications in journals including 
Advanced Materials and Macromolecules (citations: greater than 7200 times, H-index: 52, (Google 
Scholar) and 56 (Scopus). He is an Associate Editor of Frontiers in Materials (2020 IF: 3.515).

Dr Cam Minh Tri Tien

Tri has more than 10 years of senior engineering experience gained in various industries in Vietnam, 
South Korea, New Zealand, United States, and Australia. In parallel with formal engineering skills 
in areas of material properties and behaviour, Tri has also become very familiar with computer 
simulations such as FEM and CFD. Coupled with a practical inclination, Tri has a high-level ability to 
understand and solve complex engineering problems and to support his conclusions with visually 
helpful simulations and animations.

14 UniSQ IAESS Centre for Future Materials
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High value composites manufacturing research 
works closely with Australian and international 
aerospace, defence and space industries. 

Advanced Composite 
Manufacturing

AI Composite Defects

Deep machine learning algorithms 
are adapted to identify the defect 
formation in composite processes. 
Coupled with high temperature 
pressure mapping sensors, we 
implemented a novel approach to 
generate training data for Deep local 
visual pattern representation and 
Time series anomaly detection with 
generative adversarial networks. The 
research is funded by US Air Force. 

Composite Repair

Working with Defence Science and 
Technology, UniSQ has established 
novel research capability in scarf 
composite bonding repair. 
We specialise in next generation 
out-of-autoclave composite repair 
technologies, including out-of-
autoclave prepreg composite 
repair and additive manufactured 
metal scarfs.

Pultrusion Process

The research focuses on the 
innovative pultrusion process, 
built upon our current expertise 
in pultruded components in 
civil, architectural, and marine 
applications. We have strong 
collaborations with Wagners – the 
largest pultrusion producer in the 
Southern Hemisphere. UniSQ has 
an industrial scale Pultrex pultrusion 
line with an integrated dual-ring 
braider. It is capable of pull-braiding 
and pull-winding processes. We have 
developed sophisticated modelling 
and monitoring techniques for 
pultrusion processes.

Robotic Filament Winding 
and Braiding

We focus on lightweight composite 
structure manufacturing for Space 
launch applications, including 
filament wound fuel tanks and high 
temperature oxide-oxide ceramic 
composites for hypersonic vehicles.

In-process 
Cure Monitoring

Novel dieletric sensors are rigorously 
investigated for through-thickness 
cure monitoring in aerospace 
composite manufacturing. The 
sensor technology is integrated with 
stockastic cure modelling to achieve 
higher production rates. The work is 
funded by Boeing Aerostructures.
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Civil Composites

Polymer Composite 
Railway Sleepers

This project has developed 
sustainable and cost-effective railway 
composite sleepers and transoms. 
The project addressed market driven 
cost requirements, by establishing a 
high-volume continuous automated 
manufacturing process to produce 
composite transom decks in an 
economical and efficient process. 
These sleeper solutions are 
currently used nationally and globally 
to refurbish and construct rail 
infrastructure, thus leading to longer 
life and reducing disruption during 
refurbishment works.

Modular Composites Buildings

This project develops panelised wall 
and floor systems for modular building 
assembly using fibre reinforced 
polymer (FRP) structural members. 
Design approaches are formulated with 
solid support from experimental and 
numerical studies.

Sustainable Protective Concrete 
Seawall Infrastructure

By 2100, the sea level will rise by 
1.1m in Australia threatening more 
than $71 billion worth of Queensland 
assets due to inland flooding, 
inundation and erosion hazards. 
This project will investigate design 
optimisation, manufacturing methods 
and effective combinations of concrete 
and fibre non-corrosive composite 
reinforcing systems.

Shear Of Fibre Glass Rock Bolts

The research aims to study shear 
behaviour of fibre glass rock bolts for 
various pretension values. The effects 
of infill materials are investigated 
using a newly designed shear testing 
apparatus. Original constitutive models 
are developed in FLAC 3D for further 
geotechnical implementations.

Rapid Encapsulation of Pipeline

In collaboration with the University 
of Colorado Boulder (CUB), Cornell 
University and Gas Technology 
Institute (GTI) in the USA, this project 
aims to establish a framework of 
testing and analytical modeling to 
enable the gas industry to evaluate 
products to replace or otherwise 
enhance the performance and 
longevity of existing natural gas 
pipeline infrastructure.

Optimised Processing Of 
Recovered Resources

UniSQ researchers are collaborating 
on an $18 million ARC industrial 
Transformation Research Hub (ITRH) 
focused on reducing landfill waste 
and transforming reclaimed resources 
into innovative materials. Professor 
Hao Wang and Associate Professor 
Weena Lokuge. The research will 
turn industrial waste fly ash and paint 
waste into geopolymer (Paintback and 
Halok) an Regional Council and Tweed 
Shire Council). 
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Functional Materials

Fire Retardant Materials 
and Safety Technologies

This ARC Training Centre aims to 
train a cohort of industry-focused 
researchers to improve the fire safety 
of lightweight materials and structures 
and fire protection systems. The 
Training Centre will create knowledge 
on novel green and durable materials, 
advanced fire models for buban and 
built environment, fire suppression 
technologies, and new flammability 
tests for compliance with fire safety 
regulatory standards.

Bio-Based Flame Retardants 
with Reinforcement Function

This project aims to develop high 
performance bio-based flame 
retardants (FRs) by designing a 
novel core-shell nanofibrous FR 
system combining exceptional 
flame retardancy and mechanical 
reinforcement. Effects of the 
hierarchical FRs on the processing, 
flame retardancy and mechanical 
properties of the polymer hosts will be 
evaluated and tailored by optimizing 
synthesis parameters.

CFM focuses on developing functional 
composites and composites for special 
applications. The research investigates:
Thermoelectric material, flame retardants, 
CO2 conversion catalysts, environmental 
materials and shape memory composites

Gete Thermoelectric Materials

This project develops high-
performance germanium telluride-
based thermoelectric materials by 
microstructure engineering and band 
engineering, which will accelerate 
the drive for eco-friendly energy 
technology.

Thermoelectric devices can be used 
for recovering waste-heat in mining 
industries and harvesting the waste-
heat from engines to improve fuel 
consumption efficiency, which will 
strategically boost Australia’s energy 
industry, environment, and economy.

High-Performance Proppants

This project aims to develop advanced 
low-density high-performance 
proppants from industry waste for 
hydraulic fracturing. Low-density 
means no chemicals in proppant 
transportation and application with an 
environmental acceptable technology.

Flame Retardant Thermal 
Insulation Materials For Buildings

This ARC Fellowship aims to develop 
next-generation fire-retardant rigid 
polymer foams (RPF) based thermal 
insulation materials for buildings.
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Sustainable Industry Design

Sustainable industry design 
concerns the design of products, 
process technologies and supply 
ecosystems to prevent material 
waste and reduce carbon 
emissions. We develop cost-
effective manufacturing processes 
and novel value-added products 
from problematic mixed ‘waste’ 
materials such as plastics, glass, 
fibres and fly ashes, as well as 
composite products such as solar 
panels. Our work aims to inform 
future standards and specifications 
for technical products incorporating 
recovered materials.

Green Geopolymer

Australia only uses 10% of its annual 
fly ash waste as supplementary 
cementitious material for the cement 
industry. This project aims to develop 
a well-formulated geopolymer, utilising 
high volume coal waste streams fly 
ash, as sustainable replacement of 
Portland cement.

New Options For Waste And Saving 
The Environment (NO WASTE)

The purpose is to develop and 
demonstrate a novel regional multi-
helix collaboration model involving 
entities with a shared purpose 
to divert waste from landfill, and 
increase jobs. NO WASTE precinct’s 
research will link education initiatives 
and technical advancement to convert 
waste into value-added material 
products. The precinct will commence 
with a focus on plastics, glass and 
fibres, and transition to sustainable 
design of advanced products (e.g. 
solar panels, fibre composites).

Railway Sleepers From Waste 
Plastics And Fibre Composites

This project develops next generation 
railway sleepers with waste materials. 
High volumes of landfill waste plastics 
will be processed and combined with 
fibre composites to create a durable, 
high-per- formance and cost-effective 
structural system. The project offers 
a unique solution to replace timber 
sleepers, transitions Australia into a 
circular economy, and contributes to 
Australia’s target to achieve net zero 
emissions by 2050.

Sustainable Industry Manufacturing 
Planning for Long-term Ecosystems 
(SIMPLE) Hub

The SIMPLE Hub will create a step-
change by focusing on capacity 
building initiatives to enable industry 
and universities to codesign and 
develop new products and processes 
to support regional manufacturing 
priorities such as technical, 
environmental, economic, educational 
and cultural aspects of green 
energy, resource recovery and waste 
recycling/upcycling.
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Facilities and 
Services
Fire Testing Lab

Cone Calorimeter - FTT iCone Classic Limited Oxygen Index - FTT 
Oxygen Index

Horizontal/Vertical Burning Chamber - FTT UL94 Chamber

Smoke Density and Smoke Toxicity - Govmark Smoke Chamber

Pyrolysis Gas Chromatography/Mass Spectrometry - Shi- madzu Py-
GC/MS

Composite Manufacturing

Robotic Braiding Machine - T4L Double Ring 86/64 Carrier Braiding 
Machine

Robotic Filament Winding Machine – MF Tech max 3 m length x max 
0.8 m outside diameter

Pultrusion Machine - Pultrex Structural Testing Service Polymer 
Testing Services 

Structural Testing Services

Materials Characterisation and Analysis

Simulation Services

FEA Simulation CFD Simulation

Injection moulding and RTM

Discrete Element Method (DEM) Simulation Multibody Dynamics 
(MBD) Simulation

More Information on 
https://composites.usq.edu.au/research/facilities/
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Associate Professor Xuesen Zeng
Centre Director
xuesen.zeng@usq.edu.au 
Tel: +61 7 4631 2251

www.youtube.com/c/USQCentreforFutureMaterials

More Information on 
https://composites.usq.edu.au/research/facilities/

CRICOS : QLD00244B NSW02225M TEQSA:PRIV12081

Contact
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University of Southern Queensland
Centre for Future Materials
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