
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 and meetings of 
value to your organisation. 

INDUSTRY MAGAZINE OF NEWS AND VIEWS 

WorkSafe releases  
revised toolkits. 

Composites and 
the Building Code. 

Flexi-TECH: Glenn 
Campbell talks the   
science of composites. 

CACM’s new engineering block tours and talks 

An old friend is     
getting a makeover. 

I 
T’S an Open Home of major technical 
proportions. And it’s one CANZ mem-
bers should not miss if they want a 
glimpse into the future of their indus-

try. The Centre for Advanced Composite Mate-
rials’ new home at Auckland University will be 
open to CANZ members for viewing and a tour 
of the facilities on Wednesday December 10. 

The new centre is part of a major new develop-
ment by the university, which has acquired the 5.2ha 
former Lion Breweries site in Newmarket and is cre-
ating a new inner-city campus. It’s the beginning of 

a 30-year development of the site to create a mixed-
use campus with purpose-built teaching and re-

search facilities, student accommodation, business 
development and other facilities. 

CACM Deputy Director Mark Battley says the devel-
opment has enabled CACM to review how it organ-
ises laboratory facilities including bringing together 
the polymer analysis, testing and manufacturing 

facilities from CACM, PCOE and Polymer Science. 
The centre is also adding new capabilities including 

a larger manufacturing press, a gas-gun for high 
velocity experiments, and relocating the water im-
pact slam testing facility from Callaghan Innovation 
to Newmarket. 

Dr Battley says the development will benefit indus-
trial interactions – companies will have the opportu-
nity to discuss their needs with a range of staff with 
relevant expertise and be able to access a very wide 
range of testing and analysis capabilities. The new 
buildings also include meeting rooms suitable for 
industrial seminars and CPD courses. 

“CANZ members are warmly invited to tour these 

facilities on Wednesday, December 10, and also see 
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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. 
Next 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 
composites.  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 advertising support, photos, diagrams, 
how-to’s and topics of interest for inclusion 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 caroline@composites.org.nz in the first instance.  

CANZ will be aiming to conduct country
-wide training sessions starting next 
year, President Susan Lake says. 

She said a recent survey of members’ 

requirements had shown a series of 
training initiatives 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 framework so that atten-
dees could earn NZQA credits and use 
these sessions towards achieving a lim-
ited credit course,” Susan said. 

“The longer term goal will be to film 

these sessions and have it available to 
members online.” 

The ITO will also be putting on a week-
long intensive Advanced Composite 
Manufacturing course in May and Octo-
ber of this year. 

For more information on this course 
please contact Chris van der Hor 
(chris@bia.org.nz). 

Any companies interested in supporting 
this work through sponsorship (towards 
trainer travel costs, production of online 
video, etc) please contact Caroline 
(caroline@composites.org.nz) while we put 
together details. 

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 
Training Committee, please contact 

Susan or Mark (mbattley@auckland.ac.nz).  

the Department of Mechanical 
Engineering’s final year under-
graduate project that won the 2014 
CANZ award,” Dr Battley said. 

The project, undertaken by Sam-
uel Norton and Christopher Barugh 
and supervised by Associate Pro-
fessor Krishnan Jayaraman, was on 
development of carbon-fibre rein-
forced composite wheel rims for a 
Formula SAE single-seater race car. 
Formula SAE is an engineering 

competition where university stu-
dents are challenged with design-
ing and building a prototype racing 
car. The competition was created 
by the Society of Automotive Engi-
neers (SAE) and first held in 1981. 
Since then, Formula SAE has ex-

panded globally with more than 
200 universities competing in nine 
official competitions. The purpose 
of the competition is to design and 
build an open-wheeled racing car, 
which is then assessed in static and 
dynamic events. The University of 

Auckland has been competing in 
the Australasian competition annu-
ally since 2004. 

Dr Battley said the aim of Samuel 
and Christopher’s project was to 
design and manufacture a proto-
type carbon fibre wheel rim for the 
team’s racing car. 

“The wheel was required to meet 
stiffness, strength, mass and cost 
constraints, while being able to be 
manufactured by team members 
with relatively limited composites 
experience,” he said. 

 The project included reviewing 

previous composite wheel designs, 
defining geometry requirements, 
determining load cases, undertak-
ing Finite Element Analysis of 
stresses and deflections, designing 
and manufacturing moulds and 

manufacturing a prototype wheel. 
The final wheel provides a 16 per 
cent mass reduction compared to 
the team’s current aluminium 

wheel. 

Their project was judged by 
CANZ Executive members to be the 

top composites-related project 
during the recent project display 
afternoon. 

“Sam and Christopher will give 
an overview of the project, and be 
presented with their CANZ prizes,” 
Dr Battley said. 

There will also be a tour of 
CACM’s new laboratory and the 
FSAE team’s workshop and the 
opportunity to discuss how to en-
hance industry involvement in the 

final year student projects and 
other research projects. 

“We look forward to seeing you 
there!” � 

WHAT: 
CANZ member tour of new 
CACM facilities at Auckland 

University. 
WHEN: 
Wednesday, December 10,  
from 5pm onwards. 

WHERE: 
University of Auckland       

Newmarket Campus, 
314-390 Khyber Pass Road, 
Newmarket. 

Enter at Gate 3 on Khyber Pass 
Road, just down from Park 

Road. 
There is plenty of free parking 
on site. Meet in the foyer at car 

park level. 
Any questions to Mark Battley 

m.battley@auckland.ac.nz 

Please RSVP: 
to caroline@composites.org.nz 
for catering purposes. 

Planned 2015 training courses could 
earn NZQA credits 



WorkSafe NZ has released 

new revised assessment tools to 
monitor workplace safety and 

compliance. 
A series of PDF files used by 

its inspectors are now available 
on the WorkSafe NZ website 

http://www.business.govt.nz/
worksafe. 

WorkSafe NZ’s senior adviser 
of Construction and Manufactur-

ing Alex Beaton says the 
downloadable PDFs (examples 

above) will assist employers in 
identifying and correcting any 

workplace hazards. 
“As part of our programme to 

keep industry informed of devel-
opments within WorkSafe, we 

are now able to provide copies 
of the revised Assessment Tools 

that WorkSafe inspectors will be 
using when assessing workplace 

safety and compliance in the 
manufacturing sector. 

“The revised tools supersede 
the initial draft tools sent out in 

June under a testing pro-
gramme,” Mr Beaton said. 

“The assessment tools also lay 
out a nationally consistent and 
targeted approach to harm in 

the workplace and focus on the 
critical risk areas WorkSafe will 

pay attention to in the sector.” 

He said the PDFs were now 

available to CANZ members and 
would be uploaded to the Work-

Safe NZ website along with fur-
ther guidance material. 

WorkSafe NZ wants to be 
completely transparent about its 
approach to reducing the death 

and injury toll in New Zealand’s 
Manufacturing sector, these 

tools and further guidance ma-
terial will also help industry un-

derstand our focus,” Mr Beaton 
said. 

Alex Beaton can be contacted 
by: 

Email 
Alex.beaton@worksafe.govt.nz 

Phone: (03) 966 7679 

Mobile: (027) 497 0161 

PO Box 13278, Christchurch 
8141. 

WorkSafe NZ  

releases 

revised  

toolkits 

By STEVE BOND 
Member of CANZ  
Hazard Regulation Review  
Working Group 

 
While it may seem to some that the 

Code of Practice review has stagnated 
once more, progress is still being slowly 
made. 

There were several areas of the COP 
that needed re-wording and some extra 
clauses added and this has been dele-
gated and is progressing. Trouble is, we 

are in limbo with the new Health & Safety 
at Work regulations and this may have 
further implications on our wording yet 
again. How far should we go in those 
circumstances? 

I have had discussions with several in-
spectors and it is clear that all are aware 
of the impositions that the current legisla-
tion puts upon the industry. 

The reality is that many in the industry 
face insurmountable costs in order to 
comply with impractical regulations that 

defy sound logic. 
The EPA has said it “intends to put out 

notices in future to update regulations” 
and the industry will be given a chance to 
comment. You can be assured we will be 
doing that!   

In addition to the wording itself, we 
have had several reports where it is clear 
the regulations are not being uniformly 
enforced with a few over-zealous or ill-
informed certifiers adding to the confu-
sion and stress.  

We previously recommended that any-
one who thought they may have trouble 
should complete an Application for Varia-
tion form ER-AF-HSC-05-2 200108. The 
form is still valid but it has changed to a 
WorkSafe form (available on  http://
www.business.govt.nz/worksafe/
notifications-forms/hsno-activities-
certification-qualifications-licensing/
certification-of-equipment-plants-
buildings/buildings-for-flammable-
oxidising-substances.  

While titled as for a change in separa-
tion distance, it can also be used for  
other matters.  

It was recommended that I complete 
this with the input of a site certifier.   
Despite numerous requests for help, I 
have yet to get one here. They seem re-
luctant to comment until the further 
changes come out.  

With these not happening in the fore-
seeable future, I still suggest everyone 
gets one of these completed and we 
bomb the EPA with requests. This may 
prompt some action.                               
— Steve Bond 

Ticking the SAFETY boxes 



  

December and the CANZ Executive is looking 
forward and developing a plan to grow the in-
dustry in the year to come.  We will need your 
help to do achieve these goals. 

During our conference in September two 
themes were clear: the concerns over the 
HASNO/Worksafe regulations and raising the 
profile of composites in the wider industry.  

On the first, the message from George Hewitt 
at WorkSafe was that there is a review sched-
uled for the next year.  Consequently, it is our 
duty to keep up the pressure and ensure that 

the concerns of our members are raised, and 
that any changes made to the regulations are 
practical and achievable.  Work on updating the 
Code of Practice to the new and future regula-
tions needs to be ongoing while the new regula-
tions are developing to ensure that our members 

have the best information possible when con-
fronting these regulations.  

On raising the profile of the industry, the Ex-
ecutive has agreed in principle to update the 

FRP Design Manual.  This is not a small task, but 
the goal is clear: to make case studies and de-
sign information easily accessible to BRANZ, 
Architects and Engineers.  For this to be a suc-
cess, we need everyone in the Association to put 
forward Case Studies of their products that dem-
onstrate the benefits of Composites.  

The success of the Industry is dependent on 

having a skilled workforce available. I would like 
to congratulate all of the ITO Graduates and 
thank the member companies that have men-
tored them through their Apprenticeship.  As an 
Industry, it is critical that we take an active role 
in ensuring that the next generation of Compos-

ite Technicians are 
trained and ready to 
take the Industry 
forward.  The Ap-

prentice programme 
through NZ Marine 
ITO is a fantastic 
resource available 
to our members to 
upskill their work-
force and keep 
them engaged in the industry.  The Executive is 

also committed to having more evening training 
sessions around the country to ensure that train-
ing does not stop at the end of an Apprentice-
ship.   

Together we can make it a fantastic 2015. 
— Susan Lake 

By STEVE BOND 
Member of CANZ  
Hazard Regulation Review  
Working Group  

 
I recently attended a short seminar 

put on by ACC, IRD and WorkSafe. 
Mainly aimed at new businesses, 

there were, however, a few interesting 
points to come up of relevance to exist-
ing employers. 

The one from ACC of interest is that 
if you’re an employer of 10 staff or 
fewer, and have a payroll of $550k or 
less, and have all the systems in place, 
you can apply for a WorkSafe safety 
discount of 10 per cent.  

For more info see www.acc.co.nz/
wsd or email wsd.enquiries@acc.co.nz  

Larger employers can apply for discounts 
under Workplace Safety Management prac-
tices and can receive a 10, 15 or 20 per cent 
discount depending on level of qualification. 

Be aware though, this DOES come at a 
cost, and there is a flaw in the system. There 
is a gap in the middle, of over 10 and under 
20-25, where  the potential savings do not 
cover the audit costs. 

The question arises, with a perfect 
record for the last 10 years or so, we 
have to pay the fees anyway, why 
should we bother to “comply” if there is 
no incentive, nor need?   

So if you meet the first requirement, 
go for it. If bigger, do the sums first.  

Another interesting point to come out 
of the seminar came from the WorkSafe 
representative who said: “The only 
things you are legally obliged to record 
are accidents and near misses”.   

The ACC rep later disproved this by 
saying: “Should there be an accident, 
they will want to see training records 
etc”. 

Clearly, all is not as easy as they make 
it out to be and in my view the new 

regulations are about as onerous for small 
businesses as things can possibly be.  

When challenged as to who will pay the 
cost of all this to the business owner, the 
response from those on the high moral 
ground was “How much value do you put on 
a life?”  

Possibly valid, but definitely extremist! 

The nanny state, with so 
many living off the pre-
sumption that we need 
them to look after us, 
yet will challenge every 
potential payout, is the sledge 
hammer used to fix a dripping tap.  

— Steve Bond 

. . . But  

bigger  

is not  

always  

better, 

Steve finds 

‘Together we can make it a fantastic 2015’ 



The development of a carbon fibre wheel rim prototype for a 
Formula SAE car has earned two Auckland University engineering 
students the CANZ prize for a final year project. Christopher     
Barugh and Samuel Norton will be presented with a cheque for 
$300 and receive a year’s CANZ membership at a special         
ceremony on the university campus on December 10. The        
presentation will take place as part of the CANZ December      
members meeting on the site of the University of Auckland’s new 
Centre for Advanced Composite Materials.  

Christopher Barugh doesn’t see anything par-
ticularly revolutionary about work he and fellow 
student Samuel Norton have done on a prototype 
Formula SAE car carbon fibre wheel rim. 

But the pair have contributed significantly to an 
industry focus on CFRP wheel rim manufacturing 
methods, earning recognition from CANZ. 

Christopher has been a member of the Univer-
sity of Auckland Formula SAE Team since 2012, 
beginning with the chassis team and then moving 
toward aerodynamics, he told Flexi. Those roles 
meant he worked with composites on a regular 

basis. 
“One of my goals on the team was to leave a 

legacy and develop something that the team 
could use in future years. I feel I have been able 
to do that with this project. 

“In the future I would like to work in the auto-
motive industry, however at the current time I 

am looking to gain more professional experience,” 
Christopher said. 

Christopher and Samuel’s wheel rim project 
focused on design and manufacture.  

The project had been attempted in the past 
with little success. 

“Our design was focused on simplifying the 

manufacture process, whilst ensuring functionality 

of the wheel.” 
The final product was a CFRP wheel 

rim that has a 16 per cent mass reduc-
tion compared to the current aluminium 

wheel rim. The rim has also had a tyre 
correctly mounted to the rim (see 
right), which was an issue with previ-
ous designs, Christopher said. 

“It is rewarding to see an ambitious 
project like ours turn out to be a suc-
cess.” 

The wheel needs to be statically 

tested to validate the FEA model and 
then be dynamically tested to ensure 
compatibility with the team’s current 
and future cars. 

The pair say that in terms of the 
automotive industry, the use of com-
posites is expanding. Large scale pro-

duction of CFRP wheel rims is not par-
ticularly feasible currently, however 
rapidly advancing technology may allow for this in 
the future.  

“In terms of the composites industry, I don’t 
feel we have done anything revolutionary other 
than highlighting the importance of the manufac-

turing methods.” � 

Auckland students  Christopher 
Barugh and Samuel Norton have 

completed award-winning work on 
carbon fibre wheel rims. 

ABOVE: The infusion process. 
BELOW: Tyre mounted on rim. 
BOTTOM: Wheel deflection analysis. 

FIGURE 2:  When a GRP product is 
produced which must show optimal 

mechanical strength or chemical 
resistance, or when the product is 

used for food applications, the 
residual styrene content should be 
less, that is 0.1 to 0.5% depending 

on the application. For specific 
details, these will be explained in 

Part II, to be published later, or 
contact your resin supplier. 

Optimising the cure of Fabricated      
Parts manufactured using Unsaturated         
Polyesters (post curing). 

There are many times we are asked to optimise the prop-
erties of parts we manufacture. 

 These may manifest themselves typically in the following 
ways: 

•  Improved chemical resistance 

•  Food content 

•  AA finish for parts used in transport 

•  Critical weight/performance parts 

When the laminated schedule has been determined, along 
with the correct resin to be used, one can determine the 
physical properties that will be achieved in the part. 

 However, when using the physical properties that are 
reported on the technical data sheet of the resin, usually 
the properties reported are from post cured laminates. 

The correct quantity of initiator (catalyst) is also required 
and typically to achieve ultimate good cure, one should be 
working between 1.5 to 2.5% pbw. 

In most GRP moulding processes, post cure of the mould-
ing at elevated temperatures is not possible and in most 
cases not necessary. The long life of a GRP product can 
generally be guaranteed when the product contains 1-3% 
residual styrene. 

NEXT ISSUE: How to achieve optimal performance. 

FIGURE 1:  The reason the curing process stops at  
1-3% residual styrene, can be found in the reduced 

mobility of the styrene as the unsaturated polyester 
resin turns from a semi-solid state to a solid state.  

It will be obvious that this phenomenon is closely 
related to the resin involved.  In a rigid resin, this 

stage of immobility of styrene is reached at a higher 

residual styrene level than in a more flexible resin.  
A measure of the flexibility or rigidity of a resin is 

found in its reported heat distortion temperature 
(HDT) or its glass transition temperature (Tg).  This 

means that a UP resin with a high HDT shows a 
tendency to a higher residual styrene level at ambi-

ent temperature cure than resins with a low HDT. 



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 association "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. Compliance with the “Code” is the best way of meet-
ing NZ health and safety requirements. 

4 Annual Conference 
Keeping up-to-date with technology can be as easy as attending 
the Association’s confer-
ences. Overseas speakers 
tell us about new materials, 
technology and equipment. 
There are hands on equip-
ment and materials demon-
strations and an exhibition 
with ideas and information for 
all. 

5 Regular “Flexi”  

     Magazine 

A regular magazine called 
Flexi is published for mem-
bers to keep them abreast of 
what is going on in the indus-
try in New Zealand. 

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 materi-
als and techniques. Members can participate in projects to mar-
ket 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 
comprehensive 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 Join CANZ 

Welcome to 
our new  
members . . . 

Zacrotek Ltd 
Web – www.zacrotek.com 
Tel 09 215 4663 
Contact – Salwan Alassafi 
 
BoardCo, 
Paul Winton 
021 66 581 
paul.winton@templeinvestment.com 
 
Northland Contract  
Boatbuilders – Fraser Foote 
www.compositeworx.co.nz 
 
Perception Housing Ltd,  
Warkworth 
www.watertighthomes.co.nz 
Contact David Evans  
021 947 701. 
 
PMP Technologies Ltd,  
Auckland 
www.pmpgroup.org 
Director  
Trevor Shoebridge  
027 521 8342. 
 
Fibre Reinforced  
Plastics (NZ) Ltd, 
Auckland 
www.fibreglass.co.nz 
MD Tony Ingram 
021 362 124 
09 838 9470. 

 

By TIM PORTER 
Of Holmes Solutions 

R 
EGULATION is often viewed as 
putting the brakes on innovation, 
however most design standards 
have capacity for innovation 

which can provide considerable competitive 
advantage if used effectively. 

  Typically described as “evidence based 
design”, this approach allows the use of 
customised testing programmes to develop 
compliant solutions.  Evidence based design 
provides a robust pathway to compliance for 
composite manufacturers who are innovat-
ing within the building sector. 

The New Zealand Building Code (NZBC) makes 
provision for evidence based design compliance, 
particularly the B clauses relating to structure and 
durability which are based on performance objec-
tives. Compliance with these objectives can be dem-
onstrated via prescriptive “acceptable solution” de-
tailed in the listed verification methods (design stan-
dards) or through an “alternative solution”. 

New Zealand has no prescribed “acceptable solu-
tion” for composite structural design in the building 
sector. If a design solution is completed using a 
recognised international standard, such as those 
published by the American Composites Institute, it 
will be considered an “alternative solution” as the 
standard sits outside of the “verification methods”.  
Any results achieved using this method will likely 

strike difficulties with local regulatory authorities. 
The New Zealand Loadings standard, AS/NZS 

1170, describes the loads any structure must with-
stand. Under the NZBC this standard is the most 
dominant verification method to which all other stan-
dards are subservient.  Fortuitously, AS/NZS 1170 
makes provision for “Special Studies” where “the 
situation is not covered adequately by the stan-
dards”. Appendix B then states “the design capacity 
… may be established by prototype testing” provided 
the resulting solution achieves the same level of 
robustness as that achieved through the design 
provisions. 

  In essence AS/NZS 1170 places testing and evi-
dence based design at the pinnacle of the compli-
ance pathway.  This provides a great opportunity for 
innovative manufactures of composite products. 

 

In the future New Zealand may 
publish design standards for com-
posites. In the meantime, under-
taking a robust evidence based 
design programme that meets the 
requirements of AS/NZS 1170 
provides a simplified pathway to 
compliance and product accep-
tance. 
Fire an exception 
Fire performance of surface fin-
ishes is one area of the NZBC 
where alternative solutions are not 
permitted. All exposed floor, wall 
and ceiling finishes must be tested 

to ISO 5660 or ISO 9705. Both of these standards 
test a material’s ability to contribute to flame spread. 
There is no room for alternative solution. If you are 
proposing a composite surface finish and have not 
yet got your Group number you are in for a nasty 
surprise at building consent. Best make contacting a 
laboratory your next item on the to-do list. 

Finally, the ISO test involves application of radiant 
heat to the material. This is completely different to 
exposing it to flame which burns at 800-1000C re-
gardless of whether it is a match or a house on fire. 
The critical component of fire severity is heat energy. 
The ISO tests are the only means of applying heat in 
the right manner. Your own exploration can only get 
you so far before you have to contact a laboratory 
with the right piece of equipment such as Holmes 
Solutions. � 

Renewed efforts by CANZ to have the New Zealand design industry factor 
in more composites to their new projects formed a significant thrust of 
September’s national conference in Wellington. In the article below,    
Tim Porter of Holmes Solutions looks at some of the issues surrounding      
design, certification, and the NZ Building Code appraisal process . . . 

The Holmes 
Solutions test 
laboratory 
features 
broad capa-
bilities includ-
ing structural, 
fire, fatigue 
and materials 
testing.    
Pictured is a 
fatigue test 
jig used to 
test Kiwirail 
bogies. 


