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Allnex Composites is the market leader in the manufacturing 
and distribution of composite materials in Australia, New Zealand 
and the Pacific Islands. We are the largest and only local producer 
of composite resins such as gelcoats, flowcoats, and unsaturated 
polyester and vinyl ester resins.

specifics of our customers’ challenges,  
we make sure that we undertake 
development activities that deliver 
commercially viable solutions.

Globally, allnex is a leading producer of 
coating resins and additives for architectural, 
industrial, protective, automotive and special 
purpose coatings and inks with an annual 
revenue of €2.2 billion. 

With 33 manufacturing facilities, 23 research 
and technology support centres and 6 joint 
ventures, the allnex group is present on four 
continents and serves customers in over  
100 countries. 

Our materials are used in a diverse range  
of composite applications and products  
such as boats, swimming pools, truck bodies, 
tanks, roof sheeting, pipelines  
and many more.

We pride ourselves on offering the region’s 
most comprehensive product portfolio and 
end-to-end service ranging from research 
and product development to application 
advice and ongoing technical support.  

Our local R&D operations are complimented 
by our global innovation network. By listening 
to our customers, identifying trends in 
the market place, and understanding the 
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W
elcome to 2017, which is already off to a flying 
start and has the staff at Composites Australia 
busily preparing for our annual conference.  
The program is looking great and we are 

looking forward to gathering together on the Gold 
Coast.

At the end of 2016, CSIRO and the Advanced 
Manufacturing Growth Centre (AMGC) released 
reports that forecast significant potential for 
growth for Australian manufacturing in the 
foreseeable future. CSIRO’s report, A Roadmap for 
unlocking future growth opportunities for Australia 
identified that demand for more expensive bespoke 
products, enabled by customisation by way of new 
technologies, is replacing mass-produced products. In 
parallel, the AMGC report also found that Australian 
manufacturing firms succeed on a global scale when 
they offer unique products that provide customers 
with distinctive value. Both acknowledged Australia’s 
technical leadership and a cost advantage in high 
skills labour. For all intents and purposes, the report 
could have been written for the composites sector!

Common to both reports is the acknowledgement 
that developing new applications and products does 
not simply evolve through product development 
in isolation. It encourages manufacturers to form 
innovative and transparent partnerships across supply 
chains to address technological and manufacturing 
challenges. In this mix is a forceful encouragement for 
business-led research and development, enabled by 
greater collaboration with research institutions and 
driven by the concept of shared value-creation.

Providing the opportunity for knowledge sharing, 
networking and relationship building for industry 
professionals and researchers is arguably the most 
valuable aspect of the annual Composites Australia 
conference. 

The 2017 Advanced Composites Innovation 
Conference and Exhibition (ACI-17), to be held in 

Queensland in March, profiles the latest research and 
development for our sector by leading researchers 
and R&D composite engineers. While some academic 
presentations can be dry, they, and the topics in the 
industry stream, are a force for creative thinking, and 
more importantly provide the basis for conversations. 
Such conversations can lead to a mutually beneficial 
collaboration with anothercompany; rethinking how 
we do things; or, as in the case of Regina Glass Fibre 
on Page 8, the launch of a new successful product 
through collaboration with an R&D organisation.

So, I look forward to welcoming you at this 
year’s conference and exhibition to be held at 
the Intercontinental Sanctuary Cove Resort, in 
Queensland on Wednesday and Thursday, 29 – 30 
March 2017, with Rik Heslehurst’s excellent half-
day technical workshop on the Tuesday 28 March. If 
you have not received the conference program and 
registration form in the mail, you will find it and full 
details of the world-class line-up of speakers, plus 
online registration on the conference website  
www.compositesconference.com.au. Pages 16 and 17 
have an outline of just some of the program highlights 
including our international keynote speaker Dr John 
D. Russell, the Technical Director of the United States 
Air Force Research Laboratory’s Manufacturing and 
Industrial Technologies Division.

I look forward to a constructive year working with 
fellow Board members and Executive Manager Kerryn 
Caulfield to deliver a program of interest and benefit 
for composite practitioners against the backdrop of 
a mildly optimistic outlook for Australian business 
conditions.

I hope you enjoy this edition of Connection, now 
also published online as a means of reaching the 
broadest possible audience to showcase Australian 
composite industry capabilities. 

If you have not already done so, I urge you to set 
aside time to attend ACI-17 later this month. 

Leona Reif 
President
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C
omposites Australia and 
the University of Southern 
Queensland (USQ) partnered 
to provide Australian civil and 

composite engineers with access to 
the latest knowledge on an innovative 
solution to the costly corrosion of 
concrete infrastructure.

Through USQ’s Research Giants 
Visiting Scholars Program, Professor 
Brahim Benmokrane, an internationally 
renowned, award winning leader on the 
use of fibre-reinforced polymer (FRP) 
composite materials in construction, 
travelled from Canada to deliver the 
workshop on the design of concrete 
structures internally reinforced with FRP 
bars.

Civil engineers from some of 
Australia’s major public infrastructure 
organisations were among the 50 
delegates representing more than 
30 organisations who attended the 
workshop held in December at the 
Royal Queensland Golf Club and kindly 
sponsored by Inconmat Australia, 
suppliers of innovative solutions for 
the Australian concrete construction 
industry. 

FRP has gained considerable worldwide 
interest and growing acceptance in 
the construction industry as internal 
reinforcement to concrete structures 
particularly in highly aggressive 
environments where corrosion of 
traditional steel reinforcing bar is a major 
problem. 

Professor Benmokrane explained 
corrosion resistance was the main motive 
and attraction for the choice of FRP over 
steel bars in public infrastructure such as 
footpaths, roads, bridges, and garages in 

Canada where tonnes of salt are spread 
throughout city streets each winter. 

His comprehensive and generous 
presentation covered structural 
laboratory testing and field applications; 
specifications and design codes; design 
considerations and principles; all of 
which was evidence-based using  
in-situ design examples 
of his pioneering 
applications.

Importantly for 
the representatives 
in the audience 
from infrastructure 
agencies such as 
VicRoads, Queensland 
Main Roads and 
Queensland Rail, 
Professor Benmokrane 
absolved concerns 
about the durability of 
FRP bars – including 
moisture uptake, 
elevated temperature, 
stress corrosion, creep, 
fatigue, fire ratings, 
adhesive bonding and 
UV resistance – by 
sharing the results of 
accelerated aging tests.

While a few 
infrastructure 
projects in Australia 
have successfully 
implemented FRP 
bars as the main 

reinforcement to concrete structures, a 
major obstacle for the wider use in civil 
infrastructure is undoubtedly the need 
for design criteria and specifications. 

Dr Allan Manalo, Senior Lecturer at 
the School of Civil Engineering and 
Surveying at USQ, leads the research 
projects on the use of FRP bars as 
internal reinforcement to concrete 
structures. He has spent time at the 
University of Sherbrooke, Canada 
undertaking collaborative research 
projects on FRP bars. “There is no doubt 
that the body of work undertaken by 
Professor Benmokrane and his team, 
coupled with our work in Australia, 
provides an excellent framework for 
reference in the development of design 
criteria and specifications for FRP bars 
so that Australia can more widely benefit 
from this composites option for our 
concrete infrastructure projects into the 
future,” says Dr Manalo.

(l-r) George Ilic, Queensland Department of Transport & 
Main Roads (DTMR); Allan Manolo, USQ; Darren Lutze, 
Inconmat; Brahim Benmokrane, University of Sherbrooke, 
Canada; Thiru Aravinthan, USQ; Kurt Sundholm, DTMR; 
Kerryn Caulfield, Composites Australia

More information: Email Allan.Manalo@usq.edu.au
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F
ire, for the composites industry, is a significant 
topic of discussion. Indeed, the fire performance 
of composites, or lack thereof, has been and still 
is a barrier to entry into some markets. In some 

cases, such as the transport and mass transit industry, 
the fire performance of composites products is critical 
and is in direct competition with non- flammable 
materials. Regulatory requirements are key to allowing 
the composites’ industry to compete.

Fire requires three elements in the right amount: 
fuel, oxygen and energy. Remove one of those 
elements and the fire will die. Fire is measured using 
a number of metrics, the most common ones are 
its ignitability, flammability, heat release, smoke 
emission, and toxicity.

The rail industry is one industry that has developed 
a significant regulatory requirements framework, 
and is keen to use lightweight materials, hence it is 
a market where composites has been flourishing for 
many years. Some readers may know that phenolic 
formulation, as we mostly know it today, was 
motivated in the 1980’s, by the introduction of the 
stringent British fire safety Standard BS6853 (Lewark, 
2007) for the Rail Industry. This standard, along with 
the French Standard NF F16-101, have been the most 
used regulatory requirements in the rail industry over 
the last two to three decades. One of the problems 
with those standards has always been that one cannot 
compare the performance from one to the other. In 
other words, a “M1F1” product to the French standard 

The driver’s cab of 
Sydney’s Waratah 
trains is an example 
of the fire retardant 
composite products 
manufactured by 
RPC Technologies.
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is not necessarily a “Category II” to the British 
standard. This makes things tricky!

In July 2013, the Rail Industry saw the introduction 
of a new regulatory requirement aimed at superseding 
all others in Europe – EN45545. By superseding the 
French, German and the British standards (the most 
influential), this new standard is destined to become 
the new global norm when it comes to fire safety, and 
is shown to be more exhaustive than FRA/NFPA 130 
(Markos & Shurland, 2012) used in the US.

Three and half years after its introduction, most of 
the global composites suppliers to the Rail Industry, 
like RPC Technologies, are now supplying products 
to this new standard at various levels of performance 
(HL1, 2 or 3). The chase for new raw materials or 
systems complying to this new industry standard 
has been re-ignited (excuse the pun), which should 
hopefully bring some new innovation and possibly 
open new doors, as the BS6853 did a few decades ago. 
This is an exciting time for our industry in this space!

Modern Melbourne trams comprise many composite components as  
fire safety standards allow the composites industry to compete with  
non-flammable materials in the mass transport sector. Images in this 
article courtesy RPC Technologies.

More information: www.rpctechnologies.com
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R
egina Glass Fibre Pty Ltd has been 
manufacturing lightweight surface tissues in 
Ballarat since 1963. We are a small company 
with annual turnover typically around AUD 

1 million. We export about half of our production, 
so when cheap Chinese glass products appeared 
in the world marketplace in the late 1990 we were 
vulnerable to competition. 

At about the same time, composite applications 
were growing apace.

In particular, the use of composites in all forms of 
mass transit vehicles was accelerating, driven by the 
economics of weight reduction. Not only did weight 
reduction decrease the running costs of a vehicle over 
its lifetime, it also allowed associated infrastructure 
costs, such as airport runway lengths, bridge load 

capacity and so on, to be minimised. 
Unfortunately polymer based 

composites burn, a critical concern for 
aircraft, trains, and ships, and indeed 
for all forms of mass transit vehicles.

Composites soften on heating, 
causing a loss of mechanical 
properties. At higher temperatures 
they decompose, producing smoke 
and toxic or flammable gases. 
Composite structures under load often 
fail within a period of minutes

As late as 2011 it was reported that traditional ways 
of improving the fire performance of composites tend 
to compromise the performance of the composite in 
some ways.

In seeking to overcome these problems in an aircraft 
application, the Advanced Composites Structures 
CRC developed the idea of using glass cloth as a 
carrier to place intumescent chemicals just beneath 
the surface of a structural laminate. This provided 
fire protection without the degradation of strength 
and stiffness that occurred when such chemicals were 
added directly to the resin.

This elegant approach to enhancing laminate 
properties became the basis for Regina’s R&D in 2005.

It took us five years to expand the initial CRC-ACS 
concept and produce a product that could be used by 
most composite manufacturing methods and with 
most resin types. 

The product, FireShield®, is now used in roofing 
materials by Ampelite, and has been used in US 
Navy vessels. It is a sophisticated solution for tough 
fire standards, applied when escape from fire is 
increasingly difficult. 

 But fire protection is not the only potential benefit 
achievable by using a carrier to add useful chemicals 
to a laminate. We actively research ways to improve 
and enhance commercially valuable properties of 
laminates. We find ideas from outside the Composites 

Arthur Rendell 
…a conversation 
with CRC-ACS at a 
Composites Australia 
conference started 
Regina Glass Fibre’s 
innovation journey 
to commercialise a 
novel fire resistant 
solution for 
composites.
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Industry to be particularly stimulating and seek ideas 
at conferences, from magazines and through LinkedIn 
Groups.

Thus we’ve researched nano-zinc oxide as a UV 
block, nano-clay to enhance surface properties and 
are currently examining products such as graphene, 
carbon nano-tubes and polydopamine. We’ve 
successfully launched a fire protection product based 
on aluminum trihydrate, ATH.

We hope to shortly commence a five-year 
cooperative research program looking at potential 
synergies when several additives are used at the 
same time.

While the main focus of our research has been on the 
chemicals, research on the carrier itself, originally glass 
cloth, has been driven by the demands of composite 
manufacturing techniques and by the complex shapes 

To illustrate 
FireShield® 
behaviour, tests 
were carried out with 
pultruded sections 
made into two open 
box shapes, one of 
which was protected 
with FireShield®. 
The char layer 
of the protected 
sections showed no 
change over the 30 
minutes of the burn, 
indicating that the 
char itself was not 
reduced or ablated 
by the propane 
burner, during that 
time.

now being fashioned from composites.
We originally moved to tissue for its simplicity 

and low cost. But tissue, with its lack of shear, is 
unsuitable for 3D shapes. Experiments with satin 
weave glass cloths revealed that it was difficult to 
achieve satisfactory adhesion of the chemicals, and 
the dust produced was unacceptable in clean room 
environments.

We plan to release products based on hydro-
entangled Colan PCA fibre later this year, as this 
product has both the mouldability and the necessary 
adhesion properties for the complex shapes in aviation, 
automotive and the like.

More information: www.reginaglass.com.au 
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C
SIRO’s two fire testing facilities, in Sydney and 
Melbourne are used by designers, engineers 
and end-users for fire testing and certification 
of composite products and materials

The Sydney facility carries out full-scale structural 
tests and flammability testing while the Melbourne 
laboratory has been significantly upgraded with the 
recent move to CSIRO’s Clayton site.  

Accredited for many of the test methods by the 
National Association of Testing Authorities (NATA), 
CSIRO can test products and materials on Australian, 
international and many other standards for fire 
resistance, combustibility, spread-of-flame, smoke 
emission and bushfire exposure.

The fire engineering experts are also called upon 
by government agencies for expert advice, including 
recent input into the building standards for facades.

 “Composites are often thought of as combustible 
however with correct formulation and design the 
products can find a path to market,” says Alex Webb, 
Group Leader Victoria and Fire Safety Engineer at 
CSIRO.

“Inappropriate use of non-fire retarded polymer 
on building facades has led to several surprisingly 
large fires however incorporation of fire retardants, 
fire tests which prove safety level of the whole wall 
system, and a performance based strategy has led to 
improved safety and product compliance.

“The use of composite products for the building 
and construction industry is expected to increase as 
innovative solutions continue to evolve to address 
issues of energy efficiency, buildability and durability.” 

The fire testing labs are part of CSIRO’s 
Infrastructure Technologies group which 
provides research services to the construction and 
infrastructure industry mainly focussed on assisting 
with a path to compliance and the market for novel 
products and solutions to challenging issues.

Right. Fire safety engineer Alex Webb conducts a flammability 
performance test at the CSIRO’s Clayton laboratory.

Below right. CSIRO’s fire testing laboratories are equipped and staffed 
with the expertise to assist with a path to compliance and provide expert 
advice to government agencies on building fire safety standards.

More information: www.csiro.au

A link to the CSIRO Guidelines: For Compliance With Building Standards 
For Fire Safety Of External Walls On High-Rise Buildings is available from 
this article on the Composites Australia website. Just use the website’s 
search function.
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More information: 
www.excelplas.com

qualification, new product and method development 
and generation of technical specifications. These are 
areas where Dr Dehghan brings significant expertise 
having played a key role in the development and 
analysis of the innovative carbon fibre solution for the 
West-Gate Bridge Reinforcement project as part of his 
post doctorate degree at Swinburne University and 
undertaking polymer analysis at Hexion Pty Ltd.

Materials Scientist 
Dr Max Dehghan 
leads the composites 
testing team.A

s composites enter new markets, demand for 
testing and certification from the composite 
industry, both within Australia and overseas, 
led Dr Scheirs to recruit expertise in providing 

service for composites, nanocomposites, thermoset 
and thermoplastic resins, coatings and adhesives.

Led by materials scientist Max Dehghan, the 
composites testing team uses state-of-the-art 
equipment to perform chemical, physical, mechanical 
and thermal characterisation of composite materials, 
and undertake failure analysis, quality assurance and 
comparative analysis.

“As a Nationally Accredited Testing Authority 
(NATA) laboratory we can test against any recognised 
international standard,” says Dr Dehghan.

“Importers use our services to confirm the product 
is manufactured and complies to Australian standards; 
exporters use our services to confirm their product 
meets the necessary quality and performance 
standards; and we have clients from South East Asia, 
New Zeeland, and the Middle East who send us 
various composite products for Quality Assurance 
as well as using the reputation of the ExcelPlas 
certification to help them open new export markets.”

The laboratory provides a range of composite 
solutions including failure analysis, probable root 
cause assessment, condition monitoring, material 

Polymer research specialist and consultant Dr John Scheirs founded 
ExcelPlas in 1994. At ExcelPlas, he and his team have access to 

sophisticated equipment to be able to conduct 
physical and chemical characterization, fracture 
surface analysis, filler distribution, and compositional 
analysis of composites and nanocomposites. 
The equipment includes: eight tensile 
testing machines ranging from 15kN to 
100kN, four DSC instruments equipped 
with an auto-sampler, SEM and micro-X-ray 
facilities and ultrasonic testing equipment 
(TOF-D & UT).

“We provide a wide range of testing to the 
composite industry, from simple mechanical 
testing to sophisticated microscopic and 
X-ray analysis, with affordable prices and 
quick turnaround time,” says Dr Dehghan.    

“Because of the complexity of modern polymer 
composites, quality assurance and failure analysis are 
critical services for the composite industry. In many 
cases polymer composites are competing directly 
with metals and ceramics so testing and analysis 
of the performance properties and failure modes of 
composite products is of utmost importance” says Dr 
Scheirs.

“ExcelPlas helps the composite industry develop 
new products and open new markets by giving raw 
materials and end-product users the assurance they 
are buying a quality product that will perform to the 
necessary standards.”
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T
he flammability properties of these products 
have been characterised by testing to 
recognised international industry standards.  

Halogenated products include Hetron 
FR992, a high performance brominated vinyl ester 
resin manufactured in Australia under licence to 
Ashland Inc. Hetron FR992 laminates can achieve 
Class 1 Flame spread ratings according to ASTM E84, 
when the resin is combined with Antimony Trioxide 
or Antimony Pentoxide synergists. These antimony 
compounds alone are not fire retardant, however 
when combined with resins containing chlorine 
or bromine (halogens), a significant reduction in 
flammability is achieved in manufactured composite 
parts. On combustion, these halogens form hydrogen 
chloride or hydrogen bromide which reacts with 
the antimony synergist in the vapor phase to 
form antimony trichloride, antimony oxychloride, 
antimony tribromide, or antimony oxybromide. 
These antimony trihalides or antimony oxyhalides 
inhibit ignition and pyrolysis by acting as “free 
radical traps”, in the vapor phase. Laminates made 
from brominated fire retardant vinyl ester resins 
such as Hetron FR992 and Derakane 510A-40, show 
excellent chemical resistance towards a wide range of 
corrosive materials. They are particularly suitable for 
demanding caustic and sodium hypochlorite chemical 
service applications. 

The requirement for translucency and low 
colouration in continuous and translucent roof 
sheeting applications typically limits the available 
formulation options for cost effective, high 
performance fire retardent resins. Sheeting laminates 

fabricated using Ultratec FR Sheeting 
resin, a halogenated fire retardant vinyl 
ester and polyester resin blend, can 
achieve Group 3 fire classifications when 
tested in accordance with ISO 5660 & 
AS/NZS 3837, and classified according 
to New Zealand Building code (NZBC) 
verification method C/VM2 Appendix 
A, & National Construction code (NCC) 
Volume 1 specifications C1.10 & A 2.4 
of the Building Code of Australia (BCA). 
However, halogenated vinyl ester based 
resins show relatively poor UV resistance 

properties in cured laminates on outdoor exposure. 
Panels produced using these resin require a clear UV 
stabilised polyester gelcoat on the external surface 
to provide good UV protection and resistance to UV 
discolouration.

For less demanding fire retardant composite 
applications, more cost effective product solutions 
include Polyplex 6450, a halogenated resin based 
on an unsaturated polyester/vinyl ester blend. 
A flammability rating of UL94HB has been 
demonstrated for laminates based on this resin, when 
tested according to UL94. However, significantly 
lower flammability properties can be achieved via 
additions of Antimony synergists.

The main disadvantage of halogenated composite 
products, compared to non-halogenated products, 
is that they produce more toxic smoke emissions 
in the event of fire. Increasing industry demands 
for Fire Retardant composites with low smoke 
toxicity and density properties are reflected in more 
demanding classification and testing standards such 
as NF P92-507:1994, NF F16-101:1988 & EN45545-2, 
which typically specify limits on smoke emission and 
smoke toxicity properties for compliance. To meet 
these more demanding compliance requirements, 
which are particularly critical for underground mass 
transport applications, non-halogenated fire retardant 
composite resin and gelcoat technologies are typically 
required. 

Laminates based on acrylic modified resin blends 
typically show significantly lower smoke emissions 
on combustion compared to conventional styrenated 
fire retardant polyesters or vinyl esters. These resins 



 
 
 
 

Can’t find the material you’re looking for? 
Import shipment running late? 

Want just-in-time supply? 
 

If you need composite materials then chances are Colan will have what it takes to keep you going.  
 

If not then we can custom make it for you right here in Sydney, Australia. 
 

Whether it’s woven or stitched, cloth or tape, Colan has the capabilities to produce a massive range  
of materials using Fibreglass, Kevlar, Carbon, Innegra, Basalt and Polyester fibres. 

 

Call us now or visit our website to find out more…. 
 
 

T: (02) 9672 7888 E: sales@colan.com.au W: www.colan.com.au 
 

 

 

March 2017  •  Issue 44    13

are intended to be blended with Alumina Trihydrate 
(ATH) filler, which combines to further reduce 
flammability of the final composite part. ATH is 
particularly effective in reducing smoke emissions of 
most thermoset resins, however the downside is that 
relatively high loadings (> 40% w/w) are required 
with most polyesters and vinyl esters to achieve 
these properties. Consequently, the relatively high 
filled resin viscosity limits workability and fibre 
wetout properties during laminate fabrication for 
some applications. Compared to ATH modified 
unsaturated polyester or vinyl ester based fire 
retardant systems, these resins typically achieve 
much higher fire retardency for equivalent ATH 
loadings. 

For example, a highly fire retardant laminate 
showing an M1 F0 flammability classification 
according to French Fire standards NF P92-507:1994, 
and NF F16-101:1988 is achievable by using our 
acrylic resin blended with 150 phr (60% w/w) ATH.

Other non-halogenated fire retardant products 
utilise intumescent formulation technologies to 
achieve low flammability and reduced smoke 
toxicity, while maintaining excellent application 
and handling properties during fabrication and 
good UV resistance properties in service. An M2 F1 
classification has been demonstrated for our Ultratec 

A lab test of two panels exposed to fire during comparative testing. 
The panel on the left was prepared using allnex Fire Retardant Resin 
and Gelcoat, the panel on the right was made using standard, non-fire 
retardant polyester resin and gelcoat.  The flame is applied to both 
panels for 10 seconds and then withdrawn. The flame is extinguished 
almost immediately on the left panel, with minimal smoke emission, 
while the panel on the right hand side continues to burn following 
withdrawal of the flame. All images courtesy Allnex.

FR Gelcoat when tested in accordance with French 
fire standards – NF P92-507:1994 & NF F16-101:1988. 
Ultratec FR Gelcoat also achieves a zero flame spread 
index when tested according to AS1530.3.

More information: www.allnex.com

http://www.nuplex.com/composites
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W
e must consider the issue of stress 
concentrations with holes in a sandwich 
structure  Whilst the core hole is a relatively 
minor issue in the case of transverse shear 

and through-the-thickness compression loads, simply 
using a conservative stress concentration factor of 2.5 
on the transverse shear and compression stresses in 
the vicinity of the hole will provide a good estimate of 
the local stress state. For composite facings, the stress 
concentration of a circular hole well away from the 
sandwich panel free edge (at least 4-hole diameters), 
and under an axial load can be estimated from 
Whitney and Nuismer’s Point Stress Failure Criterion:

where;   

 R = hole radius    
 do ≈ 1.0 mm (known as the characteristics  
 dimension)

 
 E, G and u are the facing engineering 

elastic constants determined based on the facing ply 
configuration.

Note that in most sandwich panels the effective 
facing axial load state is biaxial or complex in-plane 
and requires a higher order analysis approach to stress 
concentrations.

Design factors for joining sandwich panels are 
provide in Table 1.  Table 1:   Sandwich Structures Joining Design Factors (modified from SAE Report 700850 – Walker)

 Category  Influencing Factors  Joint Design Considerations

Primary Load

Primary Function

Cost

Material Selection

Fabrication Process

Intensity
	 •	Low
	 •	Intermediate
	 •	High	
Direction
	 •	Tension
	 •	Compression
	 •	Shear
	 •	Combined	loads
Internal pressure

Access panel 
(frequent removal)
Fixed panel
	 •	Dry	area
	 •	Fuel	containment		
Insulation
	 •	Sound
	 •	Heat
Aerodynamic  
Smoothness

Expendable structure
Value of weight saved

Plastics
Composites

Aluminum
Steel, Titanium

Adhesive bonding
Brazing, welding
Diffusion bonding
Bolts and rivets

Corresponding joint strength, fastener size, 
adhesive type

Joint material distribution, fastener type, adhesive 
thickness

Joint thickness, bending resistance, number of 
fasteners, joint geometry

Serviceable joint edge, quick acting, retained 
fasteners
Fastener type, size, spacing, sealing, adhesive type

Full-depth edge, sealing

Flush joint design, countersunk fasteners,  
scarf joint

Inexpensive fasteners and edge members
Lightweight adhesives and fastener selection, 
lightweight edge design

Low bearing, shear-out strength
Difficult hole preparation, surface preparation, low 
bearing strength
Bonded joint, fastener type, surface preparation
Brazed, welded, diffusion bonded joints, applicable 
fasteners

Latitude of design
Limited in material and joint design
Titanium joint, simple design limitation
Hole drilling, applied torque



March 2017  •  Issue 44    15

Specific design issues for the bonded and bolted 
joints, such as the selection of materials, design sizing 
and installation processes are addressed in several 
documents, such as Design and Analysis of Structural 
Joints with Composite Materials, Rikard Benton 
Heslehurst, DEStech Publications, ©2013, ISBN-13: 
978-1605950341.

   The installation of surface and internally potted 
fasteners in composite facings and core materials 
requires careful attention to this structural detail. 
The application of tensile and in-plane shear loads 
must not be high in sandwich structures where the 
core is under load. Tension fasteners are held in by 
a combined restraint of the butt joint fastener base 
to inner facing adhesive and the annual shear-out 
strength of the potting compound. Using Figure 1 the 
load share of the potting compound under shear-out 
conditions is estimated from:

Where:  D = insert diameter
  h = depth of sandwich panel
tadhesive = insert base butt joint adhesive thickness
tgap = insert diameter to hole diameter tolerance

All articles published in Engineer’s Viewpoint are available on the Composites Australia website 
(www.compositesaustralia.com.au/industry). Rik welcomes questions, comments and your point 
of view by email to rikheslehurst@gmail.com

For in-plane shear loads the issue is the bearing 
load on the thin skin facing buckling.  The analysis 
for this buckling condition is complex as the bearing 
load is distributed around the semi-circumference 
of the hole and buckling of the thin skin lie on an 
elastic bed (adhesive skin to core). Foam core is more 
resistant to the local in-plane buckling of the facing 
than honeycomb core because the bondline is over a 
greater relative area.

Figure 1: Force Considerations in the Tensile Loading of a Potted Insert

Finally we consider the sandwich panel edge 
geometry. Basically there are two types of commonly 
used edge geometries for sandwich panels. The first is 
the squared edge geometry (Figure 2) that is used in 
many applications such as internal panel attachment 
(see Hexcel Design Manual for these examples). The 
second most commonly used sandwich panel edge 
geometry is the tapered panel (Figure 3), which is 
used extensively for external flush structures such 
as access panels. These panels require more detailed 
design and fabrication for the following issues:
 1. Taper angle (reducing transverse   
  shear stresses and secondary bending stresses).  
  The recommended taper angle is 20-30 degrees.
 2. Edge distance for bolted joints. Typically 4-6  
  fastener diameters across the flat of the taper joint.
 3. To reduce the potential of fastener pull-through  
  a bare minimum of eight (8) plies is required at 
  the taper flat. This will require the addition of  
  doubler plies to increase the taper flat thickness  
  in most occasions. Step the addition of the 
  doubler plies with 10 mm spacing between ply 
  additions.

Figure 2. Square 
close-out of a 
sandwich structure

In the next article we will discuss operational 
environmental effects and operational issues such as 
moisture ingress, damage and damage tolerance, plus 
maintenance and repair.

Figure 3.  Taper 
close-out of a 
sandwich structure
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H
osted by Composites Australia with the support 
of SAMPE and the Advanced Composite 
Structures Society (ACSS, a technical society of 
Engineers Australia) the conference provides 

an outstanding opportunity for Australian and global 
composite suppliers, manufacturers and researchers to 
come together.

With the theme Shaping the Future with Composites, 
ACI-17 will be held at the Intercontinental Sanctuary 
Cove Resort, in Queensland, on 29 and 30 March.

“Composite professionals and researchers from 
across Australia and as far afield as China, Iran, Korea, 
Netherlands, Pakistan, Poland, Singapore, Spain, 
Switzerland, North America and the UK are coming 

to ACI-17 to share their knowledge, experience and 
build relationships,” says Kerryn Caulfield, Executive 
Manager of Composites Australia.

“While manufacturing in Australia faces significant 
challenges, this conference highlights the level of 
interest, determination and intellect being applied 
by the Australian industry and our top composites 
research centres to realise the potential of composite 
materials and the many benefits they offer for the 
future. 

“Presentation topics explore developments in 
every aspect of the supply chain and markets such 
as aerospace, automotive, defence, infrastructure, 
construction, transport, marine, sport and recreation 
and product design.”

A highlight will be an interactive session on 
innovation, collaboration and culture change 
presented by Composite Australia board member 
Frank Cristiano, General Manager of 
Tricomposite, a leading Melbourne composite 
caravan component manufacturer, with Hugh 
O’Donnell, Director of the High Performance 
Consortium. They will share the journey that has 
transformed Tricomposite manufacturing processes 
and radically improved production efficiency and 
output over the past three years.

In his keynote address, Dr John D Russell, 
Technical Director of the United States Air 
Force Research Laboratory’s Manufacturing and 
Industrial Technologies Division, will provide a 

Venue: The 
conference venue, 
the Intercontinental 
Sanctuary Cove 
Resort 
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More information : www.compositesconference.com.au

fascinating insight into the challenges of introducing 
composites into military aircraft in order to maintain 
high performance at an affordable cost and the 
research needs on composite structures and turbine 
engine components that are unique to military 
aviation. 

Professor Peter Schubel, co-author of the 2016 
UK Composites Strategy and newly appointed 
Director of the Centre for Future Materials, University 
of Southern Queensland will provide an interesting 
perspective on the future direction of the UK 
composites sector in his plenary address. (More 
details on page 18)

Dr Jens Goennemann, Managing Director of 
the Advanced Manufacturing Growth Centre 
(AMCG) chose the topic Advancing Australian 
Manufacturing for his plenary address. He will report 
on the Centre’s analysis of Australia’s manufacturing 
landscape and its recently released Sector 
Competitiveness Plan, outlining how manufacturing, 
in partnership with government and Australia’s 
research community, can add $36 billion to the 
economy over the next 10 years. 

In his plenary address, Advanced manufacturing - 
unlocking future growth, Greg Williams, Senior 
Consultant with CSIRO Futures, will outline 
the key factors for a successful future in Australian 
manufacturing from the perspective of Australia’s 
lead research organisation, the CSIRO.

“These plenary sessions are sure to stimulate 
discussion and set the scene for an energising two 
days,” says Ms Caulfield.

Composite research leaders
Australian composite research leaders will report on 
the capabilities and work underway at Australia’s 
leading composite and engineering research centres 
including the Factory of the Future at Swinburne 
University of Technology; the ARC Training Centre 
for Automated Manufacture of Advanced Composites 
Centre for Future Materials at the University of 
Southern Queensland; Monash University; RMIT 
University; and the Defence Science and Technology 
Group, Australian Department of Defence. 

Industry spotlight
Technical experts and researchers will share the 

latest developments in curing systems, 
adhesives, resins, high temperature composites, 
filament winding, finite element analysis, 
civil infrastructure and marine applications, 
carbon fibre processing, carbon fibre reinforced 
polymers and glass fibre polymer processes 
and bio composites. 

Michael Kemp, General Manager 
- Engineering, Wagners CFT 
Manufacturing Pty Ltd, will provide a 
case study on composites used in the repair 
of aging public infrastructure and Dr Lucy Cranich 
will present Selling Composites – Answers to Common 
Customer Questions providing delegates with a useful 
marketing resource to address new and potential 
customer concerns. The conference also offers sessions 
on employee relations and workplace health and safety.

Exhibition 
Held every two years, the exhibition and trade show 
provides an excellent opportunity for suppliers to 
showcase products and services to the composites 
industry. For conference delegates, the exhibition 
provides the opportunity to explore challenges 
and solutions with a range of very knowledgeable 
suppliers under the one roof, building new and 
stronger relationships. 

Technology workshop
The annual pre-conference technology workshop 
with international composites engineer and trainer 
Dr Rik Heslehurst is always popular with composite 
professionals from industry and academia. The 
workshop will be held on the afternoon of Tuesday 
28 March, on the topic Detection and Repair of 
Composite Components and Structures.

Rik will address the biggest challenge in the repair 
of composite components and structures: finding 
the damage/defect and determining the influence it 
has on structural performance and integrity. He will 
provide an indepth overview of the four fundamental 
repair schemes for composite structures; review the 
design/stress analysis methodology and the practical 
steps in the repair application for each scheme. 

Participants will be provided with a list of guideline 
questions to aid in the development of effective and 
efficient composite repairs.

Keynote speaker 
Dr John D Russell, 
Technical Director 
of the United States 
Air Force Research 
Laboratory’s 
Manufacturing 
and Industrial 
Technologies 
Division. 
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C
ollaboration with local, national 
and international SME’s and large 
companies is the major focus for 
the new director of The University 

of Southern Queensland’s (USQ) Centre 
for Future Materials (CFM).

Professor Peter Schubel says the 
Centre has the potential to become a 
driving force in composite materials and 
manufacturing research.

“CFM’s true strength is in the 
engagement and development with 
local, national and international SME’s 
and large companies in order to develop 
personnel, IP, new products and open 
up new sectors through collaborative 
research programmes,” says Professor 
Schubel. “These will leverage industry 
funding 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 USQ.”

It is a formula, Professor Schubel has 
used with success in the UK where he 
was with the University of Nottingham, 
as Associate Professor in Composites 
Manufacturing and National Centre 
Manager of the EPSRC Centre for 
Innovative Manufacturing in Composites. 
Prior to this he was the Department 
Director of the Industrial Doctorate 
Centre in Composites Manufacture at the 
University of Bristol. 

A co-author of the UK’s 2016 National 
Composites Strategy, Professor Schubel 
has worked for over 16 years on 
design and processing of composite 

components and structures, focusing in 
particular on automated manufacturing, 
process development, cost modelling 
and biocomposites for the automotive, 
aerospace and wind energy sectors. 

Over the last eight years, he has secured 
$45 million in research 
grants and external 
contracts from a variety 
of sources including 
EPSRC, Innovate UK, 
AMSCI, ATI, EU-
ERDF and industry. 
His work involving 
collaboration with 
major industry partners 
including Airbus, GE, 
Rolls-Royce, Safran, 
BAE Systems, Hexcel, 
Gamesa, Vestas, Moog, 
Ford, and Aston Martin 
has gained special 
recognition at The 
Institution of Engineer 
& Technology (IET) 
Innovation Award 2010 
and JEC Innovation 
Awards 2011/2013. 

He said it was an 
exciting time to join 
USQ “There are a lot 
of untapped potential 
collaborations with 
local, national and 

multinational companies which allows for 
significant growth of research, innovation 
and ultimately growth for industry in new 
markets and sectors.”

Professor Schubel started in October 
2016. “My aim is to establish the CFM 
as one of the world leading centres in 
composite materials and manufacturing 
research through targeted research and 
engagement with industry, academia 
and research councils in Australia and 
worldwide, while complimenting existing 
activity at other national composites 
research centres.”

“In the past three months CFM has 
recruited a number of world-leading 
researchers in smart structures and 
aerospace composites in order to support 
the growing aerospace and defence 
sectors in Australia,” says Professor 
Schubel. “They bring with them not only 
expertise, but their network throughout 
the advanced composites sector from 
around the world; allowing CFM to link 
Australian industry with International 
collaborators.” 

Professor Schubel with members of the CFM 
research team.

https://www.usq.edu.au/research/research-at-usq/institutes-centres/cfm
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For full details and to register go to. www.compositesaustralia.com.au/events

Disclaimer: This schedule was current at time of going to print but is subject to change. Composites Australia is not liable for any loss or expenses incurred due to changes in the program.  

YOUR VOICE
YOUR RESOURCE
YOUR ASSOCIATION
We are manufacturers, material and equipment 
suppliers, distributors, academia and end-users 
committed to growing the composites market.
 
Members grow their business through  
Composite Australia’s
• Exclusive networking opportunities
• Technology workshops
• Industry intelligence and advocacy
• Promotion of member capabilities

Join today! Call Anna or Kerryn  
on 03 9429 9884

Learn more at  
www.compositesaustralia.com.au
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