
Flexi Magazine is a regular publication serving 
CANZ members, their clients and customers, and 
the industry as a whole.   
With Flexi we bring you industry news and  
developments, look at our key people in profiles, 
bring you members’ latest achievements and 
keep you up to date with conferences, training 
and meetings of value to your organisation. 

INDUSTRY MAGAZINE OF NEWS AND VIEWS 

CACM UPDATE — 
‘we’re feeling quite 
at home’. 

Workplace noise: 
Steve Bond looks 
at hearing tests. 

New online journal 
resource for CANZ 
members. 

Tech talk: Glenn   
Campbell talks the   
science of composites 
Pt II 

Highly experienced composites manufacturer and Boat-
builder Phil Bish will tutor an intensive Advanced Composites 
Course in Auckland this year, an appointment welcomed by 
Chris van der Hor, the General Manager of the NZ Marine 
Industry Training Organisation. 
Mr van der Hor said the course was a valuable opportunity 

for the industry to develop its depth of skills, and instruction 
from a respected industry professional such as Mr Bish would 
provide an excellent grounding for all participants. 
“This is very much a hands-on workshop with a good 

grounding of theory to support the knowledge requirements of 
these various processes,” he said. 

 Dates have yet to be finalised but the week-long mid-year 
course will cover various composite manufacturing techniques 
including: 

•  Producing items using resins that cure at elevated tempera-
tures; 

•  Producing an item using  pre-impregnated resin fibres; 

•  Producing a laminate by vacuum bagging; 

•  Producing a laminate using a pre-wet out machine; 

•  Teaching the principles of resin infusion and injection for 
composites. 

Mr van der Hor said the cost of the course was $690 (inc 
GST) for people currently not registered in training or $345 (inc 
GST) for those registered in training with the NZ Marine Indus-
try Training Organisation — “ which is effectively a 50 per cent 
subsidy. All prices quoted include GST. 
“No date has been set but we are taking registrations of 

interest with three currently registered at present. The course 
date will be confirmed when we have eight to 12 registered,” 
he said. 
The course can be delivered outside of Auckland based on 

having sufficient demand at a slightly higher cost (to cover 
travel/accommodation), Mr van der Hor said. 

An opportunity to learn from  

an industry leader 



I 
T HAS served us well, but it’s time for a freshen up. Since the 
publication of our Fibre Reinforced Plastic Design Manual in the 
1980s, times have changed, our audiences have changed and so 
has technology. 

This year a committee will be working on an update of the manual to 
develop it into a tool to inform BRANZ, consent authorities, architects and 
others. And CANZ president Susan Lake is asking for members’ help. 
The makeover will include a refresh and updating of the information and 

new case studies from members. These case studies will be used as 
examples to  demonstrate the potential, durability and ubiquity of compos-
ites. The FRP Design Manual will be available both electronically and in 
hard copy form and the case studies used will also appear on the CANZ 
Website. 
“ We are looking to fund the editing costs through member advertising 

in the manual,” Susan says. 
Members are asked to start sending in to CANZ expressions of adver-

tising support, photos, diagrams, how-to’s and topics of interest for inclu-
sion in what will be a bright and interesting manual. 
“Our aim is to have at least one example per member company,” Susan 

said. 
Please contact our Executive Secretary Caroline Gibson at caro-

line@composites.org.nz in the first instance. �  

The Advanced Composites 
Course joins a programme of 
training modules CANZ is aiming 
to conduct this year across the 
country, President Susan Lake 
says. 
She said a recent survey of 

members’ requirements had 
shown a series of training initia-
tives around the country was 
desirable, embracing a range of 
topics important to the industry. 
These would include: 

•   Trouble Shooting 

•   Gelcoats 

•   Spray Gun Maintenance 

•   Practical Chemistry of   

     Composites 

•   Practical Shop Floor QA 

•   Factory Health and Safety 

 “We plan to use the existing 
ITO Unit Standards as a frame-
work so that attendees could earn 
NZQA credits and use these 
sessions towards achieving a 
limited credit course,” Susan said. 
“The longer term goal will be to 

film these sessions and have it 
available to members online. 
Any companies willing to host a 

session in their factory please 
contact Caroline or Susan 
(slake@corebuilderscomposites.com). 
Any members interesting in 

assisting in developing these 
sessions, participating as a trainer 
or otherwise serving on the Train-
ing Committee, please contact 
Susan or Mark 
(mbattley@auckland.ac.nz). � 

Training 
courses 
planned 
across 
country 
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A significant extension to the resources available to 
the composites industry has been made with the launch 
of two new online journals Advanced Manufacturing: 
Polymer & Composites Science and Nanocomposites. 
Both journals are now available to CANZ members by 

going to http://www.maneyonline.com/toc/amp/1/1 
and 
 http://www.maneyonline.com/loi/nan. 
Senior marketing executive with host website Maney 

Online Jennifer Pierce said both journals have now 
published issue 1, and all papers were freely available 
online without the need to register or sign up. 
“I’m keen to promote both journals to the composites 

community,” she said. 
Advanced Manufacturing: Polymer & Composites 

Science (AMPCS) publishes refereed research articles 
addressing advanced and automated manufacturing 
challenges in structural polymer-based composites and 
multifunctional materials. 
The journal welcomes original articles covering recent 

research advances in materials, technologies and proc-
esses for improved design and manufacturing in the 
aerospace, automotive, energy, electronics, defence and 
healthcare sectors. Development of methods for integra-
tion of advanced materials into systems falls within this 
scope, including cost reduction and/or economic impacts 
in innovative manufacturing and assembly processes. 
The journal also welcomes manuscripts that describe 

the development of tools or models to quantify environ-
mental aspects of manufacturing. 

AMPCS will only consider manuscripts that deal with 
advanced composite materials and their properties if a 
strong novel manufacturing development is included.  

Nanocomposites are multiphase or hybrid materials 
which when combined together, display markedly differ-
ent properties from the bulk components. 
Nanocomposites differ from conventional composite 

materials due to the nanoscale dimensions of the filler 
phase and the exceptionally high surface-to-volume ratio 
of this phase. As a result they often possess unique 
mechanical, thermal, electrical, optical or catalytic prop-
erties which are controlled by factors such as local 
chemistry, mobility, morphology, or crystallinity.  
In addition, nanocomposites often offer a combination 

of several properties, making them even more attractive 
as multifunctional materials for the future, with potential 
applications in aerospace, healthcare, energy materials, 
sensors and other systems. 
The journal deals with all aspects of polymeric and 

ceramic nanocomposites and nano-engineered compos-
ites, from nanoparticles, synthesis, morphology, struc-
ture, interfacial bonding, ageing, properties (e.g. me-
chanical, thermal, electrical, optical, wear, barrier, flame 
retardancy, antifouling, sensing and drug release) and 
characterisation, processing to potential applications, the 
Maney website says. � 

A plastic composite material called 
Chromtec has replaced aluminium for 
the wheels of the updated 2015 Audi 
A8. 
The wheels' manufacturer, Lacks 

Wheel Trim Systems, says the wheel 
comprises “a lightweight structural 
backbone and a design surface that 
consists of a proprietary high-impact 
modified polymer, proprietary ure-
thane cellular foam system and true 
metallic finishes.” 
The plastic rims, it says, will have 

a “true metallic finish,” so they should 
still shine like metal wheels. 
Lacks says the A8's new wheels 

eliminate 38.8 pounds of weight per 
vehicle against conventional metal 
wheels. Making the wheels lighter 
could also result in a big reduction in 
un-sprung weight, yielding extra 
benefits both for handling and ride 
comfort. Six years later, it looks like 
the technology is finally ready for a 
production car. 
A refreshed version of the current 

model, the 2015 Audi A8 debuted at 
last month's Frankfurt Auto Show. � 

Composite wheels for   
2015 Audis 

New online journal resource              

for CANZ members 

All papers are freely available online 

without the need to register or sign up. 

Members asked to contribute to new design manual 



By Dr Mark Battley 
Deputy Director 
CACM 
 m.battley@auckland.ac.nz 

 
It’s hard to believe that we are well into 2015 already – 2014 was a busy time for 

CACM with changes in our location and funding, but we are now looking forward to 
a productive and interesting 2015. 
We are settled into our new offices and laboratory in Newmarket and most of our 

equipment is operational again. It’s taken a lot of work to achieve this, and we 
thank our students and industrial partners for their patience – and our staff and 
current students for all of the work. 
There’s still more to be done, but it’s good to have work being done in the lab, 

and it’s also great to be part of a much larger group of researchers with an excel-
lent range of facilities. The close proximity to the city campus is also appreciated, 
with many academic staff choosing to have their main offices in Newmarket. 

Member’s evening popular 

December saw CANZ holding a member’s evening at the University of Auck-
land’s Newmarket campus. This included a presentation from the winners of the 
2014 CANZ award for the best final year undergraduate project in composites for 
the Department of Mechanical Engineering, and also tours of CACM’s new labora-
tory and the FSAE team’s workshop. 
The project was on development of carbon-fibre reinforced composite wheel 

rims for a Formula SAE single–seater race car and was undertaken by Samuel 
Norton and Christopher Barugh, supervised by Associate Professor Krishnan 
Jayaraman. 
Sam and Chris described the process they went through to design the wheel to 

meet stiffness, strength, mass and cost constraints, while ensuring that it was able 
to be manufactured by team members with relatively limited composites experi-
ence. 
This included reviewing previous composite wheel designs, defining geometry 

requirements, determining load cases, undertaking Finite Element Analysis of 
stresses and deflections, designing and manufacturing moulds and manufacturing 
a prototype wheel. 
The CANZ members present were impressed by the practical engineering ap-

proach shown by the students, and useful discussions were held about ways to 
enhance industry involvement in the final year student projects and other research 
projects. 

Simon’s back on the team 

Another recent change at CACM has been the return of Simon Bickerton to the 
team. Simon worked at CACM and the Department of Mechanical Engineering for 
many years before heading off to Germany to work for BMW on the production of 
the new carbon-fibre composite i3 and i8 electric cars. Simon has now come back 
to New Zealand as a Professor in the Department of Mechanical Engineering and 
is keen to apply his experience in working on world leading composites manufac-
turing processes to New Zealand applications. 

Recruitment programme 

The main focus for CACM at present is recruiting students and getting work 
under way on our new six-year research programme. This will be developing new 
material systems, analysis methods and manufacturing processes for lightweight 
products, with a particular focus on understanding and controlling flammability, 
scalable and cost effective manufacturing processes, and enhanced durability of 
products. In addition to the direct involvement of many local industrial partners in 
the work, we also look forward to interacting closely with CANZ to ensure that the 
wider industry is aware of the work and able to benefit from the results. In the next 
Flexi I will describe the research programme in more detail. 

Come see us 

If you didn’t manage to make it to the visit and would like to see the new facilities 
please contact us and we will be happy to show you around. � 

 

LEFT: The exterior of 
the main CACM  
laboratory at      
Newmarket during 
construction. 

RIGHT: The main lab 
pre-cladding. 

but now CACM is feeling   
quite at home 

CANZ members learn about  Auckland students   
Christopher Barugh and Samuel Norton’s award-
winning work on carbon fibre wheel rims. 

The infusion process. 

Tyre mounted on rim. 

Wheel deflection analysis. 

Year of change 



  

The success of our Industry is dependent on 
having a skilled workforce available. 
As an Industry, it is critical that we take an active 

role in ensuring that the next generation of Com-
posite Technicians are trained and ready to take 
the Industry forward. 
  CANZ is delighted that through Chris van der 

Hor, the General Manager of the NZ Marine Indus-
try Training Organisation, we will have highly ex-
perienced composites manufacturer and Boat-
builder Phil Bish to tutor an intensive Advanced 
Composites Course in Auckland this year (See P1). 
Mr Bish is a respected industry professional and 

will provide an excellent grounding for all partici-
pants. 
The Apprentice programme through NZ Marine 

ITO is also a fantastic resource available to our 
members to upskill their workforce and keep them 
engaged in the industry and we are committed to 
having more evening training sessions around the 
country to ensure that training does not stop at the 
end of an Apprenticeship.   
Also now firmly on our radar is this year’s confer-

ence which is confirmed for Friday 16/Saturday 17 
October at the  Waipuna Hotel and Conference 
Centre in Auckland. 
Annual conferences are our opportunity to look 

forward as an industry and engage and 
promote composites to a wider audience. 
They also provide an excellent opportu-
nity to bring our members up to date with 
recent developments in products, train-
ing, legislation and health and safety. 
A fundamental advantage is the opportu-
nity for members to network with each 
other and mix socially thus improving 
communication within the industry on a 
more informal basis. 
Nothing nicer than to know the person 
you need to ring for advice or to give 
advice. 
It will be a busy year for the CANZ Ex-
ecutive and we are looking forward to 
developing a plan to grow the industry. 
We will need your help to do achieve 
these goals. 
On the subject of raising the profile of the 
industry, the Executive has agreed in 
principle to update the FRP Design 
Manual. 
 This will not be a small task, but the goal 
is clear: to make case studies and design 
information easily accessible to BRANZ, 
Architects and Engineers. 
  For this to be a success, we need eve-
ryone in the Association to put forward 
Case Studies of their products that dem-
onstrate the benefits of Composites (See 
Page 2 for details).  
Together we can make it a fantastic 
2015.                                 — Susan Lake 

By STEVE BOND 
Member of CANZ  
Hazard Regulation Review  
Working Group  

 
Looming in the new Worksafe legislation will be more 

emphasis on checks of workers’ health. 
 Amongst this, in case you didn’t know, is hearing. 
 In our industry there is no denying we have quite a 

few occasions when the noise close by exceeds the 
magical 85Db threshold. This is especially obvious when 
using air tools, from air drills to heavy high speed grind-
ers. 
Of those, the one that appears to be the most innocu-

ous, yet is responsible for much of the hearing damage, 
is the poor little air gun. 
 We all know how many times staff blow themselves 

down (which itself is regarded as a big “no-no”),  after 
grinding or carrying out any dusty task. Each time the 
local sound exceeds the threshold and often in very 
close proximity. In reality, there are NO shops that main-
tain a noise hazard-free environment. 
The rules state: 
Employers must monitor the health of employees who 

have been exposed to a significant hazard (HSE Act s10
(2)(e)) 
Okay, so you know that. Easily done. 
 Well now be aware that new rules for testers will also 

come into place on 1st April 2015, to ensure their results 
are indeed accurate and they must report any “hearing 
loss that meets OSH criteria”.  
Tests will now take longer, must be conducted in 

environments of 40Db or less, they must inspect all 

hearing protection worn by the employees and other 
more in-depth checks.  
If you haven’t done it yet, I’d suggest you do a test to 

benchmark all employees, and then calenderise a 12-
monthly check. We have a very good company in a 
mobile unit that checks us, and would be happy to pass 
their details on if required.  
Thanks for listening. :) 

— Steve Bond 

‘Our future lies 
in how well  
we train our  
workforce’ 



The composites industry is set to be a winner as thousands of 
holidaying Kiwis change their attitudes to what used to be a       
New Zealand dream — to own a bach or holiday home. . . 

K 
IWIS are swapping concrete, corrugated iron 
and kerbsides for composites and travel maps 
if an independent survey of more than 6000 
New Zealanders is any guide. More and more 

holidaying Kiwis are choosing buses over baches. 
The surprising survey results are good news for the 

composites industry in New Zealand as fibreglass facto-
ries and engineers  gear up for increased production of 
motorhomes and campervans. 
The survey was conducted early this year by the RV 

Super Centre (one of New Zealand’s largest sellers of 
New Zealand-manufactured motorhomes) and shows 
increasing numbers clearly preferring the campervan/
motorhome dream above the bach/holiday home pursuit. 
The survey showed that for people aged 45 and over, 

owning a motorhome was the preferred option above a 
nice car, a boat or a bach with 54 per cent wanting a 
campervan or motorhome above these other options. The 
RV Super Centre’s Grant Brady said increasing costs and 
commitment of the holiday home were putting people off 

fixed property ownership. 
And it’s not gender-biased, both Kiwi men and women 

share the dream of owning a motorhome or campervan 
with men (47 per cent) and women (53 per cent) in the 
main cities of Auckland, Wellington and Christchurch 
being the most keen on ownership. 
A whopping 46 per cent of respondents aged 45-64 

believe they could live in a campervan or motorhome for 
12 months or longer, the survey conducted in January 
showed.  

Optimising the cure of fabricated parts manufactured using   
Unsaturated Polyesters (post curing) (Part II) 

Low values of residual styrene can only be achieved by post curing the finished part 
at elevated temperatures. 
It becomes obvious that there is a definite relationship between the Heat Distortion 

Temperature (HDT) of unsaturated polyester and the required post cure temperature. 
This relationship of HDT for two unsaturated polyesters is demonstrated in the graph 

below: 

The graph shows that a post cure at elevated temperature will always result in a 
reduction of residual styrene, but that a residual styrene content of less than 0.5 OC can 
only be achieved if the temperature is close or slightly above the HDT of the resin. 

Effect of Peroxide change 
To ensure that we get a low level of residual styrene and eventually the higher physi-

cal properties, we should be using about 2% peroxide level shown in the graph below. 

We find also that using either AAP (1) or MEKP (2) will allow us to achieve the lowest 
level of residual styrene where the use of Cumene Hydro-peroxide (3) will not as cu-
mene lowers the peak exotherm. Higher peak exotherm has been shown to assist in 
achieving low residual styrene levels. BPO also does not give low residual styrene 
levels, due to some of the BPO is consumed by the amine in the promoter system. 

Summary 
1) Post curing of GRP parts at elevated temperatures will always result in a 

reduction of residual styrene content and improved physical properties. 
2) Extremely low residual styrene figures of less than 0.2% can only be achieved 

when the part is post cured at or above the HDT of the unsaturated polyester used. 
3) The lowest values are obtained with Ketone peroxide based cure systems. 
4) Resins with lower HDT values are easier to post cure than resins with higher 

HDT values. 



1 The Association for Composites 
If your work or interest is composites and fibreglass, we are the only 
association that focuses entirely on this business today. It helps one 
keep up with technology and other changes, and with our links to 
overseas composites association provides links worldwide. An associa-
tion "Code of Ethics" protects members. 

2 Legislation Assistance 
The composites Association keeps abreast of changes and issues 
guidelines to members. 

3 Own Code Of Practice 
Our very own “Composites Code of Practice” was published in 1998 
and is the accepted “Code” for our industry. All members were able to 
provide input into its development to ensure it was workable. Compli-
ance with the “Code” is the best way of meeting NZ health and safety 
requirements. 

4 Annual Conference 
Keeping up-to-date with technology can be as easy as attending the 
Association’s conferences. Overseas speakers tell us about new 
materials, technology and equipment. There are hands on equipment 
and materials demonstrations and an exhibition with ideas and informa-
tion for all. 

5 Regular “Flexi”  Magazine 
A regular magazine called Flexi is published for members to keep them 
abreast of what is going on in the industry in New Zealand and globally. 

6 Industry Training 
The association has led in the development of training courses to suit 
our industry, working in association with NZ Marine ITO. 

7 Education, Marketing, Standards 
Members can attend educational evenings to learn about materials and 
techniques. Members can participate in projects to market composites 
in New Zealand and support the development of accepted standards. 
An example of this was the publication of a “FRP Design Manual”. 

8 Low Cost 
The cost to members is very reasonable indeed, in view of the compre-
hensive service provided by the Association. This is a great investment 
for your future in our industry. 
 

Becoming a member of CANZ is easy.  

Simply download a membership form from our 

website www.composites.org.nz 

Here’s         good reasons 
why you will benefit 

They’re the new kids on the aviation block, a 
composite composition of technology, scientific 
materials and plain good fun. 
And yet again, composite materials are proving 

their indispensability in industry, research and devel-
opment and recreational marketplaces. 
Drones, often now manufactured on 3D printers, 

are offering the primary sector a major evolution in 
how it operates its businesses. Whether it’s satellite 
imagery of plantation forests, GPS tracking and real-
time scheduling of transport and logistics, soil man-
agement through wireless sensor monitoring and 
automated tractor or irrigation systems, our primary 
sector businesses have a lot to benefit from drones, 

or UAVs. 
Central to the success of the drone is a stable, 

non-twisting or contorting platform suspended under 
four, six or eight electric rotors. Composites are 
considered the only real material to provide such a 
platform for cameras and other sensitive equipment. 
Some of the best minds in New Zealand and 

Australia have been working on developing drones 
which appear not to be affected by size — some are 
being planned that will be large enough to lift heavy 
water and soil monitoring equipment. 
The composites industry has yet another exciting 

application to consider as it develops its own re-
sponse to the new tools of the air. � 

For even the most technologically-minded among 
us, it’s hard to keep up with. 
Not all that long ago just getting something printed 

out off your computer set out minds agog with intrigue 
and wonderment. 
But 3D printing? Well that’s something else. 
And now carbon fibre is adding another whole 

dimension to 3D art, helped by innovation from color-
Fabb the Dutch filament manufacturer which has 
formalised its collaboration with plastics giant East-
man Chemicals. An extensive list of exclusive poly-
mers is the result and many new products have hit 
the market, especially those based on the XT copoly-
mer. 
The latest one is considered by colorFabb to be its 

most advanced yet, by integrating as much as 20 per 
cent carbon fibre into Eastman’s Amphora 3D poly-
mer. 
While combining carbon fibres into 3D printing 

filament is not an entirely new process, colorFabb’s 
new XT-CF20 offers several advanced properties, 
starting from the extreme high flex modulus of 6.2 
GPa, which makes it twice as stiff as PLA, although 
just as easy to use. 
The company reports that they have tested  the 

material on eight printers (which include a Leapfrog 
Creatr, an Ultimaker 2, Replicator 2X, A Delta Tower 
and a reprap systems, among others) for six weeks, 

without a single nozzle jam or other related thermal 
issues. The only issue to consider is the abrasive 
nature of the carbon fibres, which, in general, will 
accelerate the nozzle-wear of brass nozzles much 
faster than unfilled filaments. ColorFabb recommends 
to use nozzles in stainless steel or hardened copper 
alloys. 

The material also has a moderate strain at break (8
-10 per cent), which means it is not an extremely 
brittle filament and yet it is tough. Glass transition 
temperature is high (Tg = 80C), giving it a very high 
melt strength and melt viscosity. Like all XT family of 
products, it is styrene free (which means low odour 
during extrusion) and offers good dimensional accu-
racy and stability, with a matte dark finish which 
results pleasing to the eye. 

All these characteristics (functionality, stiffness, 
dimensional stability, heat resistance) make the XT-
CF20 ideal for manufacturing of RC vehicles and 
drones, with several possible applications in the 
aerospace, automotive and prototyping industries. To 
prove this point, colorFabb used the XT-CF20 to build 
every single part of the open RC Truggy from     
Thingiverse. 

If you can’t wait to try to emulate them, you will not 
have to wait long. The new filament is available for 
pre-ordering through colorFabb’s webshop. � 

You don’t need 

special glasses 

for this 3D 


