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PRESIDENT'S MESSAGE

individuals which now can only be
paid forward to others within our
community.
As the year draws to a close, so too
does my role as president, end. It has
been an honour to serve the ACA this
year as president. The time has gone
quickly and I hope that I have made
worthy contributions to support this
important association.

Huw Dent
President

Salve corrosion community!
The Earth has revolved around the sun
once more. We are all a little closer
to the end of our useful lives. Like
the infrastructure we care for in our
professional endeavours, our lifetimes
are finite. Entropy guarantees our
eventual transition from our current
high energy state of being to a lower
energy intensive form.
This may seem like a sombre way to
reconnect with you all. It is worth
remembering however that corrosion
does not care for sentiment. The
degradation of materials is happening
and we must all find a way to cope
with it. Some may try to delay it. Some
may try to repair it. Some may try to
paint over it. The majority will try to
ignore it. The wisest of us will try to
understand it. In doing so, they may
pause for a moment to wonder at
the amazing universe that we briefly
inhabit as conscious entities.
This year saw the passing of several
respected and beloved members of
the corrosion community. The legacy
that has been left by Professor Brian
Cherry, Nasa Chaabani and Michael
Dennet cannot be understated. Our
thoughts remain with their friends
and families; we are saddened by their
loss. I hope that some comfort can be
drawn from the willing contributions
that each of them made during their
careers to the noble endeavours of
the ACA. They have contributed to
something enduring and transcendent.
Many friends within the corrosion
industry owe a debt to these
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I am comforted to know that I am
leaving the role in the safe and capable
hands of the incoming president,
Dr. Jess Lyndon. I wish her the best
of luck for the year ahead. However,
in truth, very little has been left to
chance with her appointment. Jess has
demonstrated confidence, passion and
a good understanding of the ACA's
operations at various levels. I'm sure
she will wield these, and other great
qualities, in the year ahead to support
a strong ACA for the future.
The future holds the potential for
progress, prosperity and positivity.
The next generation of corrosionists
is being born today and what we need
is to get them involved. What will
we discover in our lifetimes that is

worth teaching them? What will they
teach us? How can we best transfer
the lessons of past endeavours? The
answer to these questions could
change the world for the better. I
suspect that this change will only be
achieved by collective action. There is
much to learn and much to be shared
with one another.
The good news is that Corrosion &
Prevention 2018 is fast approaching.
This conference has a long standing
track record of providing relevant,
up-to-date and interesting technical
content for the corrosion industry. I
am excited about what I might learn
this year and I look forward to meeting
with many of you again or for the first
time. It is always a great opportunity
to share knowledge, learn from each
other and have fun. In November,
the corrosion family will convene in
Adelaide. I encourage you all to join
me in reuniting with old friends while
making some new ones.
Huw Dent
President

INTERNATIONAL CORROSION CONTROL INC.
INTERPROVINCIAL CORROSION CONTROL COMPANY LTD.
Industry Leaders … since 1957
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electronic/electrical construction
that responds instantly, protecting
personnel and equipment against
electrical shock hazards.
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Central Fax: 905-333-4313
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CEO'S MESSAGE

We are very lucky to have access to
our dedicated band of volunteers who
contribute enormously to the conduct
of the conference. The conference
technical committee, led by Geoff
White , has worked diligently to assess
the technical papers that have been
submitted. Our program is strong and
a reflection of the work undertaken by
the committee and indeed contributors
who prepared the papers.

Richard Reilly
ACA Chief Executive Officer

The ACA’s premier industry event of
the year, Corrosion and Prevention
2018, is in the final stages of
preparation. We look forward to
great support from our member
and volunteer communities for the
conference – as you know, it will be
held at the Adelaide Convention
Centre, South Australia from
11-14 November 2018.
The 2018 program is finalised and has
been advertised to the ACA and wider
community. We seek your continued
support to champion our conference
with your colleagues and professional
acquaintances. We are introducing
a number of innovations this year,
including a Learning Centre where
attendees can hear specialists discuss
specific topics over lunch.

Our sponsors are tremendous
supporters of the conference – Jotun
is again our major sponsor and we are
grateful for their continued support.
Our supporting sponsors – 3CCC,
Russell Fraser Sales and UCC contribute
to the success of the conference by
providing support and visibility
to their companies and products.
Similarly, our generous sponsors
who contribute time and energy to
supporting various conference social
functions contribute to the success of
these events.
A big thank you to the companies that
have taken a booth at the conference.
Your financial support and energy
allows the conference to attract
attendees and interest and without
you, the conference would not be the
success that it surely will be.

Group events for 2019 along with the
training calendar for 2019. Both were
prepared in September and distributed
to the Commiteees and relevant people
for input and comment. The ACA
training calendar for 2019 is again
extensive – our training programs,
as you know are vitally important to
the continued strength of the ACA
itself. We have expanded our training
team and are continuing to refine and
evolve our service offering in this space
to better cater for member demand.
Aligned with domestic training is
our plan to expand our training
footprint into new jurisdictions in
South East Asia, specifically Vietnam
and Malaysia. We are building our
knowledge of the demand for training
in these countries and in 2019 will
again offer training in Thailand and
longer term in Vietnam and Malaysia.
(we have done Thailand previously)
I look forward to meeting with you all,
certainly at the conference, but also
at branch events throughout Australia
and New Zealand. See you in Adelaide.
Richard Reilly
ACA Chief Executive Officer

On other matters, the Board recently
appointed Mr Michael Werle as a
director of the ACA. Michael will fill the
role of non-executive director (nonmember) created by the resignation of
Mr Chris Badger. An introduction to
Michael can be found in this edition of
C&M. The Board is very pleased with
skills and experiences Michael will bring
to Board discussions.
We are getting a march on preparation
and planning of our key Technical

Sydney I Melbourne I Brisbane I Perth
Townsville I Auckland I New Plymouth

AUSTRALASIA’S
LEADING
CATHODIC
PROTECTION
SPECIALIST

Our Experience Delivers Solutions
Engineering • Field Services • Products
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Changes to registration
for ACA Training Courses
In 2019, a course attendee will need to be an ACA member, either as an individual
member, student member or a listed corporate representative member. It will be
necessary to sign in online to your ACA membership prior to registering for a course.
Why is the ACA making this change?

How does this affect me?

The ACA is a membership based organisation run for
the benefit of its members. By introducing mandatory
membership on training course registrations, the
ACA can better meet member needs by offering
tailored information, continuing to offer great
branch events (often free for members), informative
technical events and of course, high quality
educational courses.

If you are already an ACA individual member or a
listed representative on a corporate membership
you are not affected by this change and you are not
required to do anything further.

A benefit of this change is that as a member, you
will now be able to access and view the training
courses you have attended, along with dates and
location. If you attended an ACA course, you will
have access to your course grades and certificate
number. This means no more searching around
when updating your CV or when requiring proof of
training undertaken. Additionally, next year we will
be introducing a number of new online courses.

If you are not currently an ACA individual member or
a listed corporate member representative and would
like to attend any of the training courses offered by
the ACA (including NACE courses), you will need to
sign up online as an ACA individual member or have
your name added as a listed representative to your
company’s corporate membership.
For more information on membership benefits, fees
and application, please go to corrosion.com.au
We thank you for your continued support in 2019.

This change helps the ACA comply with new
privacy laws, giving members complete control
over their information and how it is used.
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Letter to the Editor
ARE WE LETTING DOWN THE
BOATING/MARINE INDUSTRY?
The HMS Alarm was a frigate in the
Royal Navy in 1760’s. To prevent
marine growth, her hull was sheathed
in copper. The copper was nailed to the
timber hull with iron nails. The nails
corroded in preference to the copper,
but where a thin layer of paper isolated
the nails from the copper, the nails did
not corrode. This was the basis of one of
the earliest known studies of corrosion
theory and prevention of marine
molluscs from eating ships’ timbers.
As an Association, are we neglecting the
industry where it all started?
Being an anode manufacturer, a large
part of our business is the supply of
anodes for commercial and pleasure
vessels. Earlier this year we exhibited
at the Sanctuary Cove International Boat
Show on the Gold Coast, Queensland. It
was great to talk to a wide cross section
of vessel owners, from the Old Sea Dog
who was getting corrosion in his tinny,
to the Maintenance Manager in charge
of a fleet of commercial vessels. We got
to talk to a lot of people first hand about
their particular corrosion problems.
The key message that we took from the
Show was that vessel owners want to
understand corrosion and what they
can do to prevent it. We also learnt that
there is a genuine lack of understanding
within the boating/marine industry
about how corrosion occurs and what
steps can be taken to prevent or reduce
corrosion. Most alarmingly, we heard
a lot of misinformation. It was not just
once or twice, it was a constant theme
throughout the four days of the show.
We did not anticipate the steady
stream of vessel owners with corrosion
problems, many of whom could not
find suitably experienced people
to help them solve their particular
corrosion problem.
This lack of understanding of corrosion
has meant that poorly qualified
operators have stepped into the breach,
assuming the role of the Corrosion Expert.
Limited knowledge but great marketing
skills has lead a lot of vessel owners to
believe in unsubstantiated solutions.
As an industry it appears that we have
dropped our guard.
A common technique employed by
these unqualified operators is to gain
trust by undertaking a vessel assessment
at minimal or no cost, then recommend
the installation of an expensive,
substandard solution.
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One example we occasionally come
across is a block of extruded 6060
Aluminium (clearly not an anode alloy),
which the supplier claims is an anode.
The block passively sits on the hull
of the vessel, offering minimal or no
Cathodic Protection.
In another example, a Propeller
distributor was accused of supplying a
faulty propeller, which severely corroded
over a very short period of time. When
the replacement propeller also corroded,
the distributor conducted a thorough
investigation, determining that a copper
anode system, combined with changes
to the vessels DC power supply was
the cause of the failure. The matter was
settled by the Small Claims Tribunal in
favour of the Propeller distributor.
The ACA’s mission is, “Assisting society
to manage the impact of corrosion on
asset durability”. We need to re-focus on
the Marine Industry and educate vessel
owners, with the full backing of the
Association and its years of experience.
To a large extent the problem is
understandable. The relatively small
number of experts who have the
knowledge and experience to solve
these corrosion problems are working
on large industrial projects. Often
it is not feasible for these highly
qualified experts to spend time solving
comparatively small corrosion issues.
As an industry, we cannot let this
be the status quo. If we continue as
we are, we run the risk of becoming
irrelevant to the general public.
So What Can We do?
The clear solution is to demystify
cathodic protection through education.
Our main aim should be to make
the ACA the first port of call when
vessel owners have a corrosion related
problem. Here are some thoughts on
how this could be approached:
Marine Industry Roadshows
Invite vessel owners in our major centres
to a Marine Industry Roadshow.
1. Explain basic corrosion principles in
relation to various types of vessels
(timber, fibreglass, aluminium, steel).
2. Identify the cause of corrosion. Stray
current, wiring, galvanic corrosion,
electrolytic corrosion. How to use a
Reference Electrode to identify and
narrow down the cause of corrosion.
3. Provide solutions. Dissimilar metals,
correct wiring, coatings, anodes.

4. C
 ase Studies. Vessel owners
discussing their particular CP
problems and their solutions.
Attend Boat Shows
Expand the presence of the ACA by
exhibiting at the likes of Sanctuary
Cove and The Sydney Boat Show and
at other coastal locations in Australia
and New Zealand. CP Engineers talking
face to face with vessel owners to offer
corrosion related advice would go a
long way to build trust and confidence
in the ACA and it would significantly
expand membership.
Market the ACA in Boating Magazines
and Online
Build trust by periodically writing
feature articles in Boating Magazines
and Boating Forums emphasising that
the ACA is the place to go for corrosion
advice. An ongoing presence in selected
magazines would build confidence in
the ACA brand.
ACA Website
Dedicate a section of the website to the
Marine Industry.
1. Drop down menu – Vessel types
(Steel, Aluminium, Fibreglass, Timber)
2. Drop down menu – Common CP
related problems with brief articles
providing solutions
3. There is also the Corrosion Control
Directory which is useful
Obviously many CP problems cannot
be solved on-line, so an output from
the website could be a list of ACA
approved Corrosion Engineers by
geographical location.
As CP engineers solve individual
corrosion issues, they could upload a
summary of their solutions to help solve
future issues for other vessel owners.
Conclusion
It is estimated that Australia and
New Zealand combined have close to
2,000,000 vessels, which is among the
highest proportion in the world. Every
vessel owner has a vested interest in
corrosion prevention. Collectively, as
an Association we have the knowledge
to solve these problems. With a coordinated approach we can educate
and demystify corrosion in the
Boating/Marine industry. The added
benefit would be a significant increase
in membership.
Brent Linde
Cathodic Anodes Australasia

A MEMBER OF WINN & COALES INTERNATIONAL
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NEWS

ACA Welcomes New
Non-Executive Director
The ACA Board recently conducted a
thorough interview process to fill the
non-executive vacancy created by the
departure of Mr Chris Badger.

Corporation (Melbourne), having
consulted to various Victorian
government departments and the
Victorian Fire Brigade.

The Board is delighted to announce
that Mr Michael Werle has been
appointed a director of the ACA.

He is a director of the Australian
Institute of Training and Development, a
national association for professionals in
training, learning and development and
a director of HR Consulting Melbourne.

Michael brings specific human resources
and training skills and experience to
the Board.
He is currently the Head of People
and Culture at the Victorian Ports

Michael is professionally wellcredentialled and will bring his
experience and guidance to the delivery
of our training programs.

The ACA Board welcomes Michael to
the organisation and looks forward
to his contribution to the strategic
direction of the ACA.

Asset Protection Through
Corrosion Management
IMPACT PLUS is an integrated platform for corrosion
management professionals who desire to move their
companies to higher levels of corrosion management
performance.
This online network of tools includes:
• A customized corrosion management
process classification framework
• A corrosion management maturity model
• And an extensive reference library.

Discover which level of

IMPACT PLUS
is right for you at

nace-impact.org

IMPACT PLUS is a product administered by the
NACE International Institute.
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NEWS

Corrosion experts gather at
asset management event
The Asset Management for Critical
Infrastructure 2018 Conference which
ran in Sydney from 12-13 September,
brought together asset management
experts from utilities, infrastructure asset
owners, government and the private
sector to explore some of the current
challenges in asset management and
discuss ways to overcome them.
Corrosion can have significant
economic, structural and performance
impacts on assets, so understanding
more about its impact and how to
prevent it is an essential part of an
asset management strategy. This is
why the event had a dedicated stream
on corrosion featuring a panel of
Australasian Corrosion Association
(ACA) experts.
Jim Hickey, Electrolysis Engineering
Officer, Network Test and Measurement
at Ausgrid, joined Andrew Jones, Senior
Asset Integrity Engineer at CNC Project
Management; Simon Krismer, Principal
Consultant at Krismer Consulting; and
Brad Dockrill, Director of Vinsi Partners
Consulting Engineers, for an in-depth

discussion on strategies for preventing
and fighting corrosion.
Much of the discussion centred around
the need to build corrosion protection
and management into a project at the
design stage.

Sourcing the correct materials for the
specific job was also spoken about as
sometimes there are concerns around
the quality of materials available.
The panel also touched on the use of
ongoing preventative work to help
prevent corrosion in older assets.

“We need to get it right at the
design stage. So once the design has
considered the effects of corrosion,
the asset management plan can then
implement the directions of what’s in
the design,” Mr Hickey said.

Mr Dockrill said that while the
development of new technologies
and materials is essential to ensure
continuous improvement in the way
assets are managed, there is no ‘silver
bullet’ solution.

Quality control was also acknowledged
as a key step in managing corrosion,
but one that is often overlooked
during that design/manufacture stage.

The panel gave an insightful look into
the corrosion sector and provided
delegates with ideas to think about
in regards to their own organisation.
It fit nicely into the broader asset
management conversations that were
occurring across the two days and
allowed delegates to ask questions and
network with experts and like-minded
corrosion colleagues.

“The problem with corrosion is that
if it happens, it doesn’t happen
overnight. A spot repair at the time
is going to be cheaper than letting
it rust, letting that damage develop,
letting it stand and then have a bigger
issue to deal with down the track,”
Mr Krismer said.

Asset Management for Critical
Infrastructure will return
in 2019. Stay updated at:
assetmanagementevent.com.au.

Our ACA panelists: from left to right – Andrew Jones, Jim Hickey, Brad Dockrill, and Simon Krismer.
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NEWS

Update on ACAF
Activities
The ACA Foundation has awarded two
First Time Conference Scholarships
for attendance at this years’ ACA
Conference in Adelaide. The recipients
of these scholarship are Sam Egyed
(Dellacorda Specialist Services Pty
Ltd, Brisbane) and Hoda Ehsani
(Curtin Corrosion Centre, Perth).
Congratulations to Sam and Hoda.
In 2017 the ‘All at Sea’ science resource
was developed for Year 9 &10 students
by the Foundation with seed funding

from the Victorian Branch of the ACA.
Working in partnership with ASELL this
resource (Corrosion science laboratory
experiment, student notes and teacher
notes) was trialled at a number of
Victorian high schools and refined
into the finished resource. Recently
this resource was selected to be part
of the Women in SubSea Engineering
(WISE) Future Engineers Forum for
high school students in Perth. Curtin
University Corrosion Centre staff will
be providing a short presentation and

running the corrosion experiment from
the ‘All at Sea’ resource on behalf of
the Foundation. We look forward to
reporting in the next issue of C&M on
the success of the activity.
We are currently looking for a sponsor
for this school resource to enable the
Foundation to distribute this activity
to schools across Australia. If you are
interested in sponsoring this resource
please contact the ACA Foundation at
foundation@corrosion.com.au

New Standard for Underwater
Evaluation of Ship Hull Fouling
The new NACE International Standard
SP21421, ‘Pictorial Standard for
Underwater Evaluation of Fouling
Degee on Ship Hulls’ was written by
members of NACE task group (TG)
47S under the auspices of Specific
Technology Group (STG) 44. The TG
held its first meeting at CORROSION
2013 to outline the requirements of
a standard for evaluating the degree
of ship hull fouling. One of the key
factors affecting ship performance,
particularly fuel consumption and
associated greenhouse gas emissions, is
the degree biofouling on the immersed
hull and propeller(s).

of hull fouling so examples could be
referenced in the standard.
The committee reviewed numerous
pictures and photographic techniques
to obtain the best quality of photos for
inclusion in the standard. As a result the
standard provides examples that include
various types of fouling categorized into
three levels of microfouling and five
categories of macrofouling.
While the standard itself does not
provide requirements for taking hull
pictures, or in fact require taking

pictures, it does include an informative
annex detailng the method and
equipment used for the pictures
presented in the standard. The standard
also does not set requirements for
remedation due to any fouling. It
is expected any such requirements
would be mandated by ship operators,
charterers, Port State authorities, and
other stakeholders impacted by the
influence of hull biofouling either due
to performance or biosecurity concerns.
This article was originally published in the August
2018 issue of Maritime News. Reprinted with
permission from NACE International.

In part, this standard is also a response
to the International Maritime
Organization's (IMO) guidelines,
MECP.207(62) of July 201l, for reducing
the spread of harmful marine species
via the biofouling vector, and the
associated progressive implementation
of hull biosecurity assessment and
inspection requirements by an
increasing number of states and port
authorities (2007-ongoing).
This pictorial standard is designed to
facilitate more consistent descriptions
of the degree of biofouling on a hull;
however, it is not meant to define the
overall fouling condition of the wetted
hull. Under the leadership of Kevin
Peters, NACE member and TG 475 chair,
the committee members determined
the requirements for obtaining pictures
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Photo represents >15% Macrofouling. Photo courtesy of NACE International.

International Welding Engineer & Technologist Courses:

YOUR PATHWAY TO CAREER SUCCESS
Weld Australia’s International Welding Engineer (IWE) and International
Welding Technologist (IWT) courses cover all aspects of welding. You will gain
comprehensive knowledge of welding processes, equipment, materials and their
behaviour, construction, design, and fabrication and application engineering.
Be In Demand
•
•
•
•

Boost your earning potential
Expand your career horizons
Increase your job stability
Be the preferred candidate
for large-scale oil and gas,
and pipeline projects
• Earn a qualification
recognised around the globe
• Work on more complex, and
landmark projects
• Take on a leadership role
Expand Your Horizons
Work in fields as diverse as oil
and gas, pipelines, pressure
vessels, storage tanks,
offshore structures, and power
generation.
With Australian Standards
placing more and more
importance on the role of IWEs
and IWTs (particularly when
it comes to oil and gas and
pipeline projects) the demand
for qualified IWEs and IWTs is
growing.

Enrol Now for December 2018 Intake
Weld Australia’s IWE and IWT courses feature
distance learning and face-to-face teaching at
the University of Wollongong, supported by a
range of innovative, hands-on practical exercises.
Enrol today to kick-start your career.
02 8748 0100 or training@weldaustralia.com.au.
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PLATINUM MEMBERS

OCEANIA

GOLD MEMBERS

Remedia Consulting Pty Ltd
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SILVER MEMBERS
A S Harrison &amp; Co Pty Limited

Napier Sandblasting Co Limited

Abrasiflex Pty Ltd

Oliver Technologies Pty Ltd

Arup Pty Ltd

Olympus Australia

Atteris Pty Ltd

Omniflex

Australian Insulation Supplies Pty Ltd

Port of Newcastle

Australian Maritime Systems Ltd

Pumpline - Airblast Australia

Cox Steel Coating Pty Ltd

Rhino Linings Australasia Pty Ltd

CSIRO CMSE

RKF Engineering Services

CSP Coatings LTD

Rotafab Pty Ltd

Extrin Consultants

Sealumet Australia Pty Ltd

Favcote Pty Ltd

South Coast Surface Protection

Galvanizers Association of Australia

The Connect Group

GPR Electrical (WA) Pty Ltd

Tranzblast Coating Service Aust

Hertel

VicRoads Technical Services

Inspection & Consultancy Services Ltd

WA Stroud Ltd

Intertek Technical Services Pty Ltd

Water Corporation of Western Australia

M Brodribb Pty Ltd

Wood Group

Melbourne Water

BRONZE MEMBERS
Abbot Point Bulk Coal

BAE Systems Australia

Corrotek Consultants

ABSAFE Pty Ltd

Bastion Ltd

Couplertec Electronic Rustproofing

Absolute Blast

BP Refinery (Kwinana) Pty Ltd

Covestro Pty Ltd

Acacia Corrosion Control

BRANZ Limited

Crest Cormix Pty Ltd

AFL Services

Brett Meredith

Culham Engineering

AMAC Corrosion Protection Pty Ltd

Brisbane Abrasive Blasting

AMCG

Bristle Blaster Australia Pty Ltd

Dalrymple Bay Coal Terminal
Pty Ltd

AMOG Pty Ltd

Bundaberg Sandblasting Pty Ltd

Andersal Pty Ltd

C. P. Plating Pty Ltd

Anti Corrosion Technology

Caltex Refineries (QLD) Ltd

APCO Coatings

Cameleon Paints

ASC Pty Ltd

Cathodic Anodes Australasia

Department of State Development
(DSD)

AsClear Pty Ltd

Centreport NZ

Department of State Growth

Asset Integrity Australasia Pty Ltd

City West Water

Department of Transport

ATCO Gas Australia

Clarkes Painting Services

DH Corrosion-DPC Coatings

Australian Inhibitor

Complete Steel Projects

Diagnostech Pty Ltd

Ausvic Pty Ltd

CORE Water Management Solutions
Pty Ltd

Doito Pty Ltd

A W Bell Pty Ltd

Dapcor Building Services Pty Ltd
Deakin University
DellaCorda Specialist Services
Pty Ltd

Doogood Specialised Coatings P/L

Corrosion Electronics Pty Ltd
Continued over…
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BRONZE MEMBERS

Continued

DST Group

Master Blasters

Remedy Asset Protection

Dukes Painting Services Pty Ltd

Materials & Testing Laboratories

Rightway Industrial Pty Ltd

Dulux NZ Ltd

McBerns Pty Ltd

RM Watson Pty Ltd

Energy Infrastructure Management
Pty Ltd

McCoy Engineering Pty Ltd

Roads and Maritime Services

Metal Spray Supplies Australia

Rust-oleum Industrial Coatings

Methanex New Zealand Ltd

Samaras Structural Engineers

Metrocorp Technologies

SICC Services Pty Ltd

Metz Specialty Materials Pty Ltd

Sika (NZ) Ltd

Mills Sign & Painting Service

SLH Contracting Ltd

Multicoat Pty Ltd

South East Water Limited

New Zealand Steel Ltd

Southern Ports Authority

NMT Electrodes (Australia) Pty Ltd

Specialised Coating Systems

NOF Metal Coatings Asia Pacific
Co.Ltd

State Steel Treatment (AMW MIH
Pty Ltd)

Norblast Industrial Solutions Pty Ltd

Steelpipe Limited

North Australian Centre for
Oil & Gas

Summit Fertilizers

Energy Safe Victoria
Exxon Mobil Corporation
First Gas Limited
Fitzroy Engineering
Gisborne Abrasive Blast & Coatings
2000 Ltd
GPA Engineering
Gummow Pty Ltd (T/A G Squared
Solutions)
Hi Tech Industrial Services
Highline Rope Access
Horiso Pty Ltd
Hunter H20
Hychem International Pty Ltd
Hydro Tasmania
Independent Maintenance Services
Inductabend Pty Ltd
Innovative Asset Solutions Group
(IAS Group)
Innovative Corrosion Management
Pty Ltd

Northport Ltd
NZ Refining Co Ltd
Origin Energy
Orrcon Steel Pty Ltd
Osborne Cogeneration
OSD Limited
Pacific Remedial Solutions
Paint Supplies Pty Ltd

Integral Engineering Pty Ltd

PD Remedial

Ionode Pty Ltd

PF Systems

ITW Buildex

Phillro Industries Pty Ltd

Keppel Prince Engineering Pty Ltd

Pipe Lining & Coating Pty Ltd

Korvest Ltd - Galvanising Division

Powerlink QLD

Laser Cleaning Technologies

Prendos New Zealand Ltd

Lassarat Australia

Preservation Technologies

Linetech Consulting

ProDigitek - BioLogic

Liquigas Ltd

Professional Diving Services

Loy Yang Power Ltd

QLD Painters & Maintenance
Services Pty Ltd

Mac Coatings Pty Ltd
Maddison Engineering Pty Ltd
Magnatex
Marden Corrosion Services P/L

Queensland Bulk Water Supply
Authority t/a Seqwater

SunWater Limited
Svenic Australia
Syntech Distributors Ltd
Tasmanian Ports Corporation P/L
TasNetworks
Tcorr Inspection
The Royal Australian Navy
Thermoshield Batty
TOD Consulting
Total Tank Services
Transpower New Zealand Ltd
Tristar Australia Pty Ltd
Undersea Construction Ltd
Valicote Pty Ltd
Vappro Corrosion Control Pty Ltd
Viva Energy
Wallbridge & Gilbert
Wellington Water Ltd
WOMA Australia Pty Ltd
Woodside Energy Ltd
XGen Coatings Pty Ltd

Queensland Sugar Limited

Yarra Valley Water

Reinforced Earth Pty Ltd

Zinfra Network Services
Accurate as at: 30 August 2018.
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PosiTector Inspection
®

Unrivaled probe
interchangeability
Coating Thickness
n

Ferrous

n

Non-Ferrous

n

Ultrasonic

Surface Profile
n

Depth Micrometer

n

WiFi

Replica Tape Reader

Environmental Conditions
n

Built-in

n

Separate Magnetic Probe

Shore Hardness
n

Shore A

n

Shore D

Salt Contamination
n

Bresle Method

Ultrasonic Wall Thickness
n

Corrosion

n

Multiple Echo Thru-Paint

Customized Inspection Kits...
Build your own kit from a selection of gauge
bodies and probes to suit your needs.
Coating
Thickness

Surface
Profile

Environmental
Conditions

Shore
Hardness

Salt
Ultrasonic
Contamination Wall Thickness

Award Winning Compatibility! The PosiTector gauge body accepts ALL coating thickness
(6000/200), environmental (DPM), surface profile (SPG/RTR), salt contamination (SST),
Shore hardness (SHD) and ultrasonic wall thickness (UTG) probes.

DeFelsko Corporation l Ogdensburg, New York USA
Tel: +1-315-393-4450 l Email: techsale@defelsko.com
1-800-448-3835 l www.defelsko.com
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TECHNICAL EVENT REVIEW

Thursday 6 September,
Perth
The Oil & Gas Technical Group
provides a forum for corrosion
professionals working in the Oil
& Gas Industries. The symposium
was convened to discuss the latest
developments and best practice in
materials engineering, corrosion
control in onshore and offshore
environments. Control of corrosion
under insulation (CUI) was a major
focus for the day.
Total of 34 delegates attended the
event which was held at Perth Novotel
Langley hotel. Both speakers and
participants shared their work and
experiences during the day.
First Speaker was Adam Matthews from
Anticorrosion Technology who spoke
on ‘Improvement in the corrosion
protective property of the pure PIB
system operating at temperature up to
120°C under insulation’.
Adam explained that corrosion under
insulation (CUI) is the most expensive
rehabilitation issue facing the
industry today - 22% of total cost of
maintenance is related to CUI.

34 Delegates.
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Viscoelastic wrap technology
traditionally functioned only up to
70°C. Recent work has extended this
to 120°C and the wraps are still self
healing up to this temperature.
Viscoelastic material with
polypropylene outer wrap has
been successfully tested by Shell
Global Solutions using the ISO 20340
test method.
Barry Carson of Australasian Insulation
Supplies gave a comprehensive
presentation on ‘Mitigation of
Corrosion Which Occurs Under All
Insulation and Insulation Systems’.
Barry explained how temperature
influences moisture movement
under insulation and described
CUI simulation test ASTM G18907. Leaching of insulation using
demineralised water gave corrosion
with all types of insulation.
Importantly tests have shown that
insulation that holds the least amount
of water gives least corrosion.
He also discussed use of spacers to
keep insulation away from metal and
to allow water vapour to move away
from pipe surface.

Adam Matthews.

Insulation properties are key and
structure, toughness, water adsorption
and dissipation are all important
factors in selection of insulation.
Further, it is important to keep
leachable chlorides below 10 mg/kg.
Nestor Sequera of SN Integrity gave an
interesting presentation on ‘Inspection
Techniques to Detect Internal and
External Corrosion on Insulated Piping’.
Nestor described how risk based
assessment works - establish priority
areas for attention according to
risk then formulate an inspection
plan. The use of the ISO 31000
Risk Management framework was
demonstrated to establish risk levels
and priorities.
Once priorities are identified
estimation of the number and location
of corrosion monitoring locations
(CMLs) is a key part of inspection
and maintenance.
Nestor concluded with a comparison
of different techniques for monitoring,
detection and inspection with
respect to CUI and described use of
thermography to detect moisture
under insulation.

TECHNICAL EVENT REVIEW

Ben Burrell from Akzo Nobel spoke on
‘Mitigating CUI Risk with Alkylated
Amine Technology’. Ben’s presentation
was on latest generation alkylated
amine epoxies. He started with a
very interesting explanation of why
inorganic zinc is now discouraged
for CUI applications due to reverse
polarity of the zinc/steel galvanic
couple at high temperatures. The zinc
salts which form are more noble than
mild steel and the steel sacrifices itself
to save the zinc salts. NACE Standard
SP0198 refers to this.
Ben described the benefits of
alkylated amine epoxies versus
conventional epoxy phenolics.
In particular, drawbacks of epoxy
phenolics such as cracking at high
build and slow cure at temps <10°C are
avoided with alkylated amine epoxies
which show much faster cure at low
and ambient temperatures and result
in coatings with excellent corrosion
protection performance.
Rob Morley of Kaefer Isologics spoke
next on ‘Cryogenic CUI Inspection
out of Shutdown’. If insulation on
cryogenic pipework is damaged or
removed, the exposed area will ice up.
Rob showed that “corrosion under ice”
does occur and is yet another form of
“hidden corrosion”.
He then explained how stripping
moisture from air reduces relative
humidity (RH) and dew point and
so makes it able to readily adsorb
large amounts of moisture. What is
especially interesting is that when
subjected to very low RH air, ice will
sublime and go straight into the
vapour phase.

Barry Carson.

Kaefer encapsulate frozen equipment
on cryogenic plant whilst still in
service and feed super low dew point
air via ducting into the area. The
result is complete removal of ice and
a dry metal surface which is able to be
inspected and assessed. Rob concluded
his presentation with field examples
on how dry air is used to eliminate ice
for inspection without shutdown on
LNG plant.

Applied Thermal Insulation Coatings:
A Viable Option for the Prevention
of CUI?’ One of the major reasons
for installing insulation on piping is
to prevent burns to personnel. The
5 seconds safe to touch temperature for
human skin is typically 60°C and so
pipework above this temperature needs
to be insulated. With insulation comes
problems of CUI so eliminating these
materials removes the problem.

Phil Fleming of A S Harrison & Co
Pty Limited spoke on ‘Use of Vapour
Phase Corrosion Inhibitors for Control
of Corrosion Under Insulation
(CUI)’. Phil explained the principle
of vapour phase corrosion inhibitors
(VpCI) as volatile, mobile, migratory
molecules capable of moving through
liquid and vapour phases to form
a monomolecular layer on metal
surfaces. The VpCI molecule can
attach to anodic and cathodic sites on
the metal and so interrupt electron
transfer and thereby suppress the
corrosion reaction.

Graham discussed how thermal
insulation coatings can function to
increase the safe to touch temperature
and so extend the safe working
temperature range of hot pipework.
Studies were presented showing the
thermal properties of epoxies with
various levels of an aerogel. Five
second safe to touch temperatures were
measured on the coatings using a TM
meter. Surface temperatures may be up
to 80°C but still safe to touch for 5 secs.

Phil discussed two types of systems for
CUI control. In one case the corrosion
inhibitor is injected directly under
existing insulation to control CUI at
temperatures up to 170°C . No need
to remove the insulation. The other
system is applicable for temperatures
up to 600°C and involves applying the
corrosion inhibitor as a coating to either
the pipe surface or onto the insulation.
ER probes installed into the insulation
can be used to monitor effectiveness as
well as to indicate when replenishment
of the inhibitor is required.
Graham Carlisle of IAS Group
presented on the topic of: ‘Liquid

The final session was a lively question
and answer forum with speakers and
audience sharing experiences and
knowledge and the event concluded
with networking drinks and finger food.
The presentations are available on the
ACA website:
https://membership.corrosion.com.
au/blog/detection-and-prevention-ofcorrosion-in-the-oil-gas-industries-2/
Follow the ACA Oil & Gas Technical
Group on Linked In: https://www.
linkedin.com/groups/13533864
Report by Fikry Barouky
and Phil Fleming

Group Shot of all presenters and Fikry the chair.
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TECHNICAL EVENT REVIEW

Corrosion Management in
the Water and Wastewater
Industry Seminar
21 August 2018
Western Treatment Plant, Werribee
On Tuesday 21 August a small
but important group of water and
wastewater professionals gathered at
the Western Treatment Plant to share
experiences and discuss technical
developments within the water industry.
There is a significant workforce across
Australia dedicated to providing water
and wastewater services. Operators,
engineers, consultants, suppliers and
contractors spoke about case studies,
product development, inspection
advancements and current projects.
The day started with Peter Douglas from
Melbourne Water providing an excellent
insight into some of the challenges at
Western Treatment Plant including the
impact of sewer gases on infrastructure.
Peter provided video of footage of
some of the channels and outlined
rehabilitation works and future projects.
This was followed by David Johnstone
from International Paint sharing
details of a large concrete potable water
reservoir rehabilitation case study.
Despite challenges with tight time
frames and the unpredictable condition
of the tank seals, the project was able to
be delivered successfully with Intercrete
products. James Goode from WSAA gave
an update on WSAA projects including
the SCORE project on the performance
of concrete coatings and liners in a
sewer environment. This project is
effectively completed but the next stage
is to use the data to develop useful tools
to water authorities for modelling sewer
degradation. WSAA is also in the early
stages of a project looking at in situ
liners for pipelines and attendees were
encouraged to participate in the study.
Andrew Sarkady from BASF gave
an overview of products developed
specifically for protecting concrete in
a sewer environment. The air space
in sewers are particularly aggressive
and BASF have developed a coating
system that provides excellent
resistance to the acidic environment.
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Graham Sussex from ASSDA reminded
us all of the durability of stainless steels
for water and wastewater applications.
Surface finish, post treatment of welds
and correct selection of grade are
all important to the performance of
stainless steels. There was particular
interest in flexible stainless steel piping
which has been successfully introduced
in Japan and has an increasing
presence in Australia.
There has been significant advancement
in condition assessment techniques and
Mason Erkelens from Detection Services
spoke about using pressure waves to
assess the condition of pipelines; a
technique called P-CAT. He also ran
through some of the new techniques
that Detection Services are exploring to
aid owners in their understanding of
the condition of their pipelines. Finally,
the Melbourne Water staff took us all
on a site tour of the Western Treatment
Plant. The plant treats 500ML of sewage
daily and includes some extraordinary
infrastructure. We had a look at existing
lagoons and treatment facilities as
well as some substantial concrete
clarifiers currently under construction;
mindboggling dimensions compared
to the average treatment plant. We
saw the largest floating covers in the
southern hemisphere – 8 hectares – and
the lagoons looked like resort lakes (but
there was no temptation to jump in!).
In addition, the site has some
fascinating history with the land being
used in the past as a working farm for
crops and cattle as well as a small village.
Special thanks to Melbourne Water for
hosting us and doing such a great job
with the venue, presentation and site
tour. Thanks to Annalee and Nick from
the ACA for organizing the event and
thanks to everyone for coming. I am
sure all went away with an increased
appreciation for and understanding of
the water and wastewater industry and,
judging by the conversations in breaks,
some valuable contacts were made.
Paul Vince

ElcoMaster ®
Data Management Software

From inspection to professional reports
at the click of a button.
Easy to connect

Using ElcoMaster’s® gauge wizard, connecting a gauge &
downloading data (via Bluetooth® or USB) is fast and easy

Export, print or send

Export, print, .pdf or email directly from
ElcoMaster® at the click of a button

Import existing reports

Scan your existing report into ElcoMaster®
and drag & drop all your data where you want
it, then simply save and print

Cloud

Multi-site access through secure
cloud computing

Available for use on a wide range
of Elcometer gauges, including;
• Coating Thickness
• Salt Contamination
• Material Thickness
• Climatic Conditions
• Gloss Measurement
• Surface Profile
• Oven Data Logging*
• Adhesion Testing

*USB connection only

Available at:
AUSTRALIA

NEW ZEALAND

elcometer.com
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NEW PRODUCTS SHOWCASE

SHOWCASE
The ACA does not officially endorse any of the products advertised in Corrosion & Materials.

Advertise your new products here, for more info
contact Tracey Winn at twinn@corrosion.com.au

Flooded Member Detection Without Radiation
inspection work themselves. This
provides a significant cost-saving in
personnel. In addition, the operator
can perform small packets of FMD
inspection work when required as
the vessel is not tied to meeting
a third-party inspection service
provider offshore at a certain time
or place. With the Cygnus FMD
system, work can be done as and
when it is required.

Russell Fraser Sales is proud to
announce that Cygnus Instruments,
United Kingdom, has developed a
new Ultrasonic Flooded Member
Detector (FMD) system that will
deliver significant cost-savings to
the offshore inspection industry.
Flooded Member Detection is an
inspection regime designed to screen
subsea platform structural members
for leak defects. A cracked weld can
allow the ingress of sea water into
the member which may create a
point of failure for the structure.
There are two recognized nondestructive testing (NDT) techniques
that allow for Flooded Member
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Inspection; the use of a radioactive
source (Gamma Radiography), or by
using Ultrasound.
Inspection using a radioactive
source is effective, however the
equipment is almost always
provided as a service by a thirdparty contractor and to operate
the equipment one, or often two,
specialist technicians must travel
with the equipment – thus taking
up precious bed-space offshore. The
Cygnus Ultrasonic Testing (UT) FMD
system is simple to operate and thus
allows for existing staff from the
diving/ROV team to perform the

The Cygnus FMD system is the
only system that is designed by
specialist ultrasonic testing experts.
Cygnus has been in the underwater
inspection business for nearly four
decades. To that end, when the
Cygnus system presents a Flooded/
Not Flooded result, that result is
backed up with a true UT A-Scan.
This allows for more thorough
interpretation of a result. The
Cygnus FMD also has a 4-way gimble
built around the transducer to
ensure correct transducer alignment
and a transducer contact sensor
to alert the topside technician to
the fact that the ROV or diver has
made good contact. Furthermore,
the Cygnus FMD system’s advanced
signal processing and low noise data
acquisition will work on thick-walled
members and pipes (up to 75mm
thick), on heavily corroded members
and on buoyancy tanks.
For more information contact
Russell Fraser Sales
T: +612 9545 4433
E: rfs@rfsales.com.au
Web: www.rfsales.com.au

Creaform Handyscan 700 3D Scannner

Russell Fraser Sales (RFS) has released
a new video in their Unboxing
NDT YouTube series showcasing the
HandyScan 700 3D Scanner from
Creaform. RFS began advancing the
latest innovations in non-destructive
testing (NDT) in 1993. 25 years on
and RFS remains a leading NDT
supplier by staying ahead of the
changing needs of industry and
through their genuine commitment
to customer service.

Imbued with an informal,
conversational tone, the RFS
unboxing video series will offer
viewers a close look at the latest
innovations in NDT. Each video
contains an overview of what’s
included in the box, a look at the
most important features, and a
hands-on demonstration of the
equipment. In their new video
which is just over eight minutes
long, RFS unpacks everything in the
Creaform HandyScan 700 kit; from
the fitted hard carry case housing the
scanner, cables and peripherals, to
the calibration plate and HandyScan
3D scanner itself. The video shows
users how to perform a calibration
using the supplied calibration
plate, followed by a comprehensive
demonstration of the HandyScan
700 3D scanner.

HandyScan 700 3D Scanner. The
video also touches on Creaform’s
other software options, including
PipeCheck for pipeline inspection
and SmartDent for aircraft dent
analysis which will be covered
in detail in later videos. RFS
demonstrated the HandyScan 700 3D
Scanner and Creaform’s PipeCheck
solution at the 2018 APGA
Convention & Exhibition from
8-11 September in Darwin.

The audience can expect to see
Creaform’s high-end build quality
and precision scanning technology,
plus discover more about the highspecification laptop recommended
by Creaform to accompany the

For more information contact
Russell Fraser Sales
T: +612 9545 4433
E: rfs@rfsales.com.au
Web: www.rfsales.com.au

Watch RFS’ HandyScan 700 3D
Scanner video and be amazed by this
precision piece of surface inspection
technology. Access the video on
YouTube or on the RFS blog at www.
rfsales.com.au/news-events/blog/.
Subscribe to Russell Fraser Sales Pty
Ltd YouTube channel and social
media platforms to stay up to date.

Roxar FSM Log 48 Area Corrosion Monitor
methods. The Roxar FSM Log 48 has
a total cost of ownership of just one
typical smart PIG run of up to 10
kilometers (although this can vary
according to the PIG technology).

Emerson is introducing the Roxar
FSM Log 48 Area Corrosion
Monitor, a new pipeline integrity
management system that provides
remote, continuous online
corrosion and erosion monitoring,
enabling operators to track localized
corrosion and ensure cost-effective
pipeline health even in challenging
environments.
The Roxar FSM Log 48 - with 48
referring to the number of pins
in the sensing pin matrix - is a
large-area, real-time remote pipeline
monitoring solution capable of
distinguishing between localized
and generalized corrosion, a feature
that helps reduce the need for
pigging and other costlier inspection

“Localized corrosion, when
undetected, can cause pipeline
failures that lead to reduced
transportation availability and fines
or penalties--not to mention repair
costs,” said Chuck Miller, Director,
Global Midstream at Emerson
Automation Solutions. “The Roxar
FSM Log 48 reduces these risks
while delivering accurate corrosion
detection in remote and hard-toreach places, making it possible to
monitor a larger area of pipeline and
increasing capacity.”
The Roxar FSM Log 48 continuously
monitors corrosion in remote
areas using WLAN and cellular
data transfer protocols and builtin solar power options that reduce
maintenance and personnel
requirements. Armed with
comprehensive, real-time pipeline
health information, operators
can make better decisions about
when and where to conduct pig
runs, integrity digs and hydrostatic
pressure tests, which helps to
increase pipeline availability and
transportation capacity.

The system is specifically designed to
work for both uncovered and buried
pipelines and is easily installed on
bottom pipe sections where water
collection is most likely. It can be
retrofitted to existing uncovered or
buried pipelines and several units
can be located over a pipeline,
minimizing the need for pigging
to assess pipeline integrity and
increasing transportation capacity.
The Roxar FSM Log 48 uses the nonintrusive field signature method,
in which an electric current is fed
through the monitored length of
pipeline to generate an electric field.
The initial measurement sequence
measures the voltage drop between
pairs of sensing pins installed
on the external pipe wall. Later
measurements are compared to the
field signature, where a uniform
increase in voltage drops between
all pin pairs indicates generalized
corrosion, and a local increase in the
values indicates localized corrosion.
Typical detection sensitivity for
generalized corrosion is 0.1 percent
of wall thickness for outer pipeline
diameters between six and 48 inches.
For more information visit
Emerson.com
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WHY CHOOSE JAS-ANZ ACCREDITED ISO 55001
CERTIFICATION?

The International Organisation for Standardisation (ISO) published the international asset
management systems standard, ISO 55001, in 2014. ISO 55001 is the reference standard for a
value-added approach to asset management. It enables the effective integration of all aspects
of the asset lifecycle, from the first design phase to acquisition, construction, commissioning,
utilisation or operation, maintenance, renewal, modification and/or ultimate disposal.

Benefits of an ISO
55001 compliant asset
management system

Deciding whether to
be certified or just
compliant?

Asset management is a strategic,
long-term approach which provides a
foundation for improved operational
performance and a sustainable
business model. The value of applying
ISO 55001 can be achieved by any
type and size of business; regardless
of the criticality and complexity of the
asset systems.

A certification audit is defined as
“audit carried out by an auditing
organisation independent of the
client and the parties that rely on
certification, for the purpose of
certifying the client’s management
system.”

The key benefits of complying with ISO
55001 include the following:
• Manage an asset throughout its
lifetime and improve performance
• Consider risks associated with
costs and performance in all
decisions
• Help to improve organisational
performance and achieve
sustainable business objectives
• Create a common language
between operational and financial
departments
• Achieve tangible profits over time
with optimised return on investment
and/or growth
• Foster the sharing of asset
management best practices
between departments and sites
• Be able to demonstrate to
stakeholders, sensible utilisation
of assets and associated risks &
costs
• Improve corporate reputation and
credibility.
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Third party independent
certification audits not only assess
an organisation’s compliance in
accordance to the requirements of
the ISO 55001 asset management
system standard, but also identify
best practice for continuous
improvement. Unquestionably,
organisations gain substantial value
from Certification Bodies when
the audit team encompasses the
expertise and competence covering
their scope and their industry sector
so that they can provide industry
insights and opportunities for
improvement.
This value-added process is defined
throughout the rigorous accreditation
processes that accreditation bodies,
such as JAS-ANZ, have in place to
ensure that Certification Bodies have
the competence, consistency and
impartiality to conduct ISO 55001
certification audits.

Value-added approach
from JAS-ANZ accredited
Certification Bodies
(specifically for ISO 55001)
Accreditation Bodies, i.e. UKAS (United
Kingdom Accreditation Service), JASANZ (Joint Accreditation System of
Australia and New Zealand), ANAB
(ANSI-ASQ National Accreditation
Board) and many more, assess the
technical competence of Certification
Bodies in line with a number of
guidelines for each certification
scheme. This, therefore requires each
Certification Body (CB) to ensure
that their approach, procedures and
systems align and comply with the
scheme requirements, such as ISO
9001:2004, ISO 9001:2015, ISO
55001:2014 and ISO 45001:2018.
As members of the International
Accreditation Forum, Accreditation
Bodies, to a certain extent, often
have similarities within their core
assessment criteria and accreditation
frameworks for each management
system standard. However, with
ISO 55001:2014, there are several
fundamental differences with the
approach to certification audits
performed by a CB accredited by JASANZ verses that of a CB accredited by
another Accreditation Body.
The JAS-ANZ Accreditation places
additional audit requirements around
the following Sections of ISO 17021:

Section 7.0 – Resource requirements:
Additional Competency requirements
Section 8.0 – Information
requirements: Additional Normative
requirements 55000 & 55002
Section 9.0 - Process requirements:
Audit plan preparation / Audit duration /
Audit report
Annexes A- D Supporting information
on Section requirement
For further detail, please refer to the
Asset Management Council pages.
One of the main differences lies
with the strength of the audit team
competence guidelines associated
with the JAS-ANZ accredited ISO
55001 certification scheme. The
JAS-ANZ approach to ISO 55001
certification requires the CB to ensure
that the audit team can demonstrate
a high level of asset management
system knowledge, understanding
and working experience. This is in line
with the Competency Specifications
(2014) set by the Global Forum on
Maintenance and Asset Management
(GFMAM) – background prerequisites
include qualifications with in-depth
knowledge across disciplines of asset
management plus general business
experience of at least 5 years . Asset
management knowledge, as identified

in the GFMAM specification, should
be tested by examination such as the
Certified Asset Management Assessor
(CAMA) qualification or equivalent.
Moreover, this level (specific to JASANZ accreditation requirements)
exceeds the requirements of ISO/IEC
17021-5 to provide value add for the
organisation seeking certification.
In addition, the JAS-ANZ Asset
Management Scheme also prescribes
additional normative requirements for
report contents aiming at providing the
maximum value out of the audit report
issued by the Certification Body.
Summary
The JAS-ANZ Asset Management
Systems Scheme sets down stringent
requirements for Certification Bodies
conducting audits and certification
of asset management systems in
compliance with ISO 55001:2014.
This Scheme was developed by the
JAS-ANZ Asset Management Systems
Technical Committee comprising of a
broad and balanced representation of
relevant experts and other significantly
interested parties.

continuously improvement focused
audit that benefits the organisation.
Bureau Veritas gained JAS-ANZ
accreditation to certify organisations
against the ISO 55001:2014 standard
and issue JAS-ANZ accredited
certificates in May 2017. Since then
Bureau Veritas has worked with
multiple organisations as part of their
compliance journey.
Contact us today
to find out more about our services:
03 9922 0700
bvaus@au.bureauveritas.com
www.bureauveritas.com.au

The intent of the scheme is to ensure
that the ISO 55001 Certification
process provides an engaging and

BUREAU VERITAS
A world leader in Testing, Inspection
& Certification Services with Quality,
Transparency and Customer Focus

OUR SERVICES
D
D
D
D
D
D
D
D
D
D
D
D
D
D

ISO 55001 Asset Management Certification
Asset Reliability Management
Asset Integrity Management
Condition Monitoring
Pressure Equipment Integrity
Oil Analysis
Regulations Conformity Management
Materials Science & Engineering
Remaining Life Assessment & Extension
Non-Destructive Testing (NDT)
Risk Assessment
Turnaround/ Outage Support
Shop Inspection (QA/QC)
HSE Services

Contact us today
to find out more about our services:
03 9922 0700
bvaus@au.bureauveritas.com
www.bureauveritas.com.au
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Richard Reilly visits Queensland
Richard Reilly was in Queensland on the 6 August 2018 and attended the QLD Branch Committee meeting. Wayne Thomson

Long term durability
C5 corrosion protection
AS2312.1conformance
High UV resistance
Colour stability
Technical support

Contact us today on 13 23 77
or www.duluxprotectivecoatings.com.au
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Melbourne Vent Stack
Dulux Weathermax HBR
high build polyurethane

BRANCH AND YCG EVENTS

ACA Newcastle Branch August
Technical Event
Stray Current Corrosion from
Australia’s New Tram Systems –
Shocking Stuff! 15 August
As Principal Corrosion Scientist at Bruce
Ackland and Associates and current
Chairman of the Australian Electrolysis
Committee, Bruce has personally been
responsible for over 200 cathodic
protection projects since 1982. Poised
with a wealth of experience, Bruce
delivered an outstanding presentation
on stray corrosion from Australia’s New
Tram Systems as well as how to avoid
and/or mitigate potentially catastrophic
failure of buried service conduits and
other buried assets which are vital for
the urban infrastructure.
In his presentation at the Newcastle
Travelodge, Bruce Ackland struck a

healthy balance between informative
and entertaining in order to cater for
the healthy mix of young and old,
junior and senior, members and nonmembers as well as local and interstate
interested parties. With yet another
‘sold-out’ sit-down dinner event,
Newcastle Branch’s 48 guests felt the
evening was memorable and of high
value to the industry.
On behalf of the Australasian Corrosion
Association, the Newcastle Branch and
those present including representatives
from Ausgrid, Holland Consulting,
Orica, ACT Government, Downer
Transport & Infrastructure, Hunter
Water Corporation, The University of
Newcastle FEBE Pro-Vice Chancellor
Assistant Dean of Industry Engagement,
CMG, Bocian, Jemena Asset

Management, SEEG, NSW CCE Pty Ltd,
Sydney Trains and Port of Newcastle.
Dr Robert Jeffrey (right) gifted Bruce
Ackland (left) with Rust, The Longest
War, by Jonathan Waldman as a small
token for his contributions to the field
and profession.
We look very much forward in
discussing ideas, and some pleasures,
with you at our next technical event
scheduled for the 17th of October
with a focus on ‘Corrosion issues and
mitigation strategies within the Modular
Civil Construction Market’ with
Mr. Anthony Tietze.
Igor Chaves
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ACA YCG Event in Brisbane
Wednesday the 22 August
Milton
On Wednesday the 22 August, young
and young at heart alike were treated
to a lively tour of the XXXX Brewery
in Milton. The tour marked the first
event run by the Queensland Branch
Young Corrosion Group (YCG) this year,
and was well attended with industry

representatives from consultants and
suppliers. The tour took us through the
fascinating history of brewing XXXX
in the Sunshine State, covering all parts
of the production line. Fans of Tooheys
Old were treated to a show in the
bottling plant where we watched carton
after carton of beer roll off the line. The
expedition included a sampling session,
during which participants were educated

WA Branch Event
Methodology for the
optimisation of Risk Based
Inspection (RBI) plans
25 July
The Atrium Theatrette
Dr Gilles Dour from Advisian presented
on a methodology for the optimisation
of Risk Based Inspection (RBI) plans,
using mathematical modelling.
In his presentation, Giles showed
that further cost reduction in Asset
Integrity Management (AIM) activities
can be achieved by integrating the
piping RBI methodology with piping
layout drawings and the inspection/
maintenance activities used to assist
planners in the cost optimisation of
inspections, without compromising
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the Integrity Management. This then
also provides feedback for future RBI
reviews to assist with planning and
further optimisations. The expected
cost saving is typically from the
reduction of repetitive task-list costs
such as scaffolding, isolations, etc.
and an improved sampling, using
both risk-based information about
corrosion loops and local information
from layouts (orientation, coating
survey, etc.). The presentation provided
a method to link the RBI and piping
layout for cost optimisation. The
method uses tools such as generic-type
optimisation algorithms.
Vahid Afshari

about international bitterness units
with of some of XXXX’s choicest brews.
Following the excursion through the
brewery, attendees enjoyed the chance
to catch up and make new friends
in the Alehouse, where refreshments
were provided by Corrosion Control
Engineering (CCE).
Paul Larkin

BRANCH AND YCG EVENTS

WA Branch: Pipeline, Shoreline
& Waterway Crossings
15 August
Atteris onshore business manager
Thomas Seeber, presented on the
findings from the Crossway Joint
Industry Project (JIP) pertaining to
the interaction between onshore and
offshore pipeline cathodic protection
systems at the ACA WA branch
October technical event. It discussed
the complexities across changing
electrolytes and how to ensure that
the pipeline at the crossing maintains
its integrity during the operational
lifetime of the entire pipeline system.
The work was completed by the group,
who teamed the Energy Pipelines
CRC up with Woodside Energy
and Chevron Australia to form the
Crossway JIP, together with subsea
and pipeline consultancy Atteris Pty
Ltd. The project was conducted in two
phases. The first step was to conduct
a research study in order to collate all
the existing relevant literature, and
identify any gaps in the industry’s

knowledge. This formed the basis with
which to develop the engineering
guideline. The second phase was
simulation of the pipeline Cathodic
Protection Performance at shore
crossings in the pilot-scale project at
Deakin University.
These findings have now been
translated into an Engineering
Guideline that provides the industry
with the knowledge on Cathodic
Protection of pipelines for these
challenging areas on pipeline routes
at shore crossings. It predominantly
applies to shoreline crossings where
the pipeline transitions from the
submarine to the onshore environment.
The Guideline considers the planning,
design, operation and decommissioning
of gas and liquid hydrocarbon pipelines
for common shoreline and waterway
crossing types.
Vahid Afshari

MANAGING
CORROSION IN
A MARITIME
ENVIRONMENT
Tuesday
20 November
Cairns
PROUDLY PRESENTED BY:

Overview
The persistent and destructive force of
corrosion is well known. In a marine
environment, these forces intensify and so
ships, marinas, pipelines, bridges, onshore
and offshore structures, desalination
plants and other structures in marine
environments are all highly susceptible to
marine corrosion.

The technical program will be followed by
a networking function with food, drinks and
great company provided

This one-day seminar will look at corrosion
mitigation systems and management
strategies
for
marine
infrastructure,
facilities and vessels and will include topics
on protective coatings, cathodic protection,
concrete, inspection and more.

This seminar will be of high interest
to engineers, asset owners, maintenance
managers, designers, managers, ship
builders, contractors and anyone who has
involvement with managing corrosion in
marine environments.

The event is proudly supported as a joint
ACA / NACE International event.

Who Should Attend:

For more information and to register go to the Events tab at www.corrosion.com.au
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NZ YCG Event
Spring was in the air for this year’s
YCG event held at the Little Easy Pub
in Ponsonby Road, Auckland, on the
evening of Wednesday 19 September.
Organised by Reuben Reeves (ACA
Auckland Committee) the group of
young corrosionists got the show
underway with refreshments, a meal,
and social gathering, at the lively pub
venue in the heart of Ponsonby.
Then the tempo went up as Quiz Night
got underway and the ‘Rusties Team’
had to wrack their brains for answers to
some tough questions.
The ‘Rusties’, led by Quiz Master
Reuben Reeves, gave a good account of
themselves overall and a good time was
had by all.
The 2018 YCG event was a great
occasion for younger members of ACA
to get together outside of work and
make new friends in the corrosion
control industry.
Les Boulton

VIC Branch YCG
Rock Climbing Event
For something a bit different the YCG
VIC held a rock climbing event on the
30 August 2018. The event started with
a complimentary meal at the Captain
Melvin pub which is only 10 m down
the road from the rock climbing facility.
Here participants heard how a passion
for rock climbing can be applied to the
corrosion industry as Dion Christian
talked through his experience working
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at AbSafe and accessing difficult places
at heights to prevent corrosion. Some
great photos were shared of Dion
climbing up huge cooling towers in
power plants and bridges which all
participants were suitably impressed by.
After the meal and presentation YCG’ers
headed over the Hardrock rock climbing
facility where they enjoyed two hours
of free rock climbing together. Since

everyone was buddied up this allowed
for people to make great one on
one connections with fellow young
corrosionists. All in all it was a great
event, so watch out for this event next
year as it will be running in 2019 too!
Candice Blackney
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APPLICATOR

TRADE DAY

Tuesday 13 November | 9:00am – 5:00pm
Adelaide Convention Centre
Presented by the ACA & BlastOne International

Free Entry to Applicators Forum, Corrosion & Prevention Exhibition and BlastOne Site Visit
PROGRAM
9:00am – 11:00am

Applicators Forum – Exhibition Hall Adelaide Convention Centre

11:00am – 12:30pm

Trade Exhibition (open to public) – Exhibition Hall (LM)

12:30pm – 1:00pm

Bus to BlastOne for Applicator Demonstration

1:00pm

Site Orientation - BlastOne

1:15pm – 2:30pm

Mist and Vapour Blasting Equipment

2:30pm – 3:00pm

Blasting Equipment

3:00pm – 3:10pm

Afternoon Tea

3:10pm – 3:30pm

Spray Equipment

4:00pm – 4:15pm

Dust Collector

4:15pm – 4:30pm

Vacuload and Interceptor Training

4:30pm – 5:00pm

Question and Answer Session

5:00pm – 5:30pm

Return to Adelaide Convention Centre

About the Applicators Technical Group:

About BlastOne:

The ACA’s Applicators Technical Group
represents the needs of specialist contractors
in industries that serve the protection or
restoration of corrosion affected structures
throughout Australia and New Zealand. These
include companies and individuals in; concrete
protection, applied concrete floor finishes,
concrete repair, hazardous coating removal,
surface preparation and coating application.

BlastOne is a global leader for abrasive blasting
and industrial coating equipment, consumables and
know-how. Originally established over 40 years
ago to provide technical consulting, BlastOne has
grown to become a single source supplier of blasting
equipment, abrasives and know-how to customers
all over the world. It now operates internationally
from several offices across Australia, New Zealand,
North America and the UK.

Join the conversation on the Applicator Technical Group Facebook Page:
www.facebook.com/applicatorTG/
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11–14 NOVEMBER 2018 | ADELAIDE CONVENTION CENTRE
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The ACA reserve the right to exclude any paper and to alter without notice any
Black and white
of the arrangements, timetables and programs relating
to the conference.
As at October 3 2018.
#Indicates provisional acceptance into the program

Sunday 11 November 2018
1.00pm 6.30pm

Registration Desk Opens
Ground Floor
Foyers L&M Adelaide Convention Centre (ACC)

5.30pm 6.30pm

First Time Delegates Function
Sponsored by Galvanizers Association of Australia
ACC (City Room 1)

6.30pm 9.30pm

Welcome Reception & Exhibition Opening
ACC (Exhibition Halls L&M)
Sponsored by Tcorr

Monday 12 November 2018
7.00am

Registration Desk Open
Ground Floor
ACC - Foyers L&M

8.30am

Conference Opening, Acknowledgement of Country, Starting of Ed Potter Corrosion Clock
Hall N

9.00am

Plenary 1 - Miles Buckhurst
Hall N | Chair: Huw Dent

9.45am 10.30am

Plenary 2 - David Lake
Hall N | Chair: Huw Dent

10.30am - 11.00am Morning Tea
Concurrent Session 1A
Hall N
Steel Coatings & Coating
Application
Chair: R Francis

Concurrent Session 1B
Meeting Room L1
Concrete Deterioration
Chair: W Green

Concurrent Session 1C
Meeting Room L2
Non-Ferrous Corrosion
Chair: W Neil

Concurrent Session 1D
Meeting Room L3
Asset Management
Chair: I MacLeod

11.00am

Effects of Heat Treatment on
Mechanically Plated Zn-Sn
Coating and its Corrosion
Performance
P Chung
Swinburne University of
Technology
54

Neutralization and Corrosion
of Geopolymer Mortar in an
Aggressive Sewer Environment
H Khan
UNSW
16

Syntactic Perlite-Aluminium
Long-Term loss of Mechanical
Properties Immersed in Ocean
and Fresh Waters
I Chaves
The University of Newcastle
2

Enterprise Wide Monitoring of
Corrosion in Assets
D Celine
Omniflex
70

11.30am

New NZ Steel Durability
Standard
W Mandeno
WSP Opus
3

Durability of Concrete in
Tunnels
R Kilgour
WSP
64

Pitting Corrosion of 5005
Aluminium Alloys Exposed
to Temperate Seawater
Immersion Environment
M Liang
The University of Newcastle
57

Permanent Installation of
Passive Wireless Ultrasonic
Sensors for Internal Corrosion
Monitoring
N Sequera
SN Integrity
98

12.00pm

Defining Mechanical Surface
Preparation Standards
R Dankiw
Asset Inspection Consultants
74

Materials Characterisation
and Concrete Durability
S Salek
GHD
66

Predicting the Corrosion
of Aircraft Using In-field
Environmental Sensor Data
S Jacob
83

Electronic Inspection - Using
Mobile Devices to Manage
Assets and Inspect Corrosion
N Shibi
Techs4Biz Australia
9

12.30pm - 1.30pm Lunch
12.45pm
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Concurrent Session 2A
Hall N
Steel Coatings & Coating
Application
Chair: P Dove

Concurrent Session 2B
Meeting Room L1
Concrete Reinforcement
Corrosion
Chair: I Chaves

Concurrent Session 2C
Meeting Room L2
Non-Ferrous Corrosion
Chair: TBC

Concurrent Session 2D
Meeting Room L3
Asset Management
Chair: W Mandeno

1.30pm

Recent Progresses in
Understanding Pipeline
Coating Degradation
M Tan
Deakin University
8

A Theoretical and Practical
Review of Half Cell Potential
Measurements for Assessing
Reinforcement Corrosion
H Mansour
Infracorr Consulting
48

Synchrotron Studies for
Corrosion Research
P Shaw
Callaghan Innovation
29

Safely Maintaining Aging
Assets
N Tripathi
RMS
67

2.00pm

No One Cares About the Paint
– a Specifier’s Perspective
O Duyvestyn
AECOM
45

Durability Design
Developments For Fib Model
Code 2020
F Papworth
BCRC
14

Corrosion of Alternate Marine
Hull Valve Materials
W Neil
Defence Science and
Technology Group
24

Stress Corrosion Cracking of
Autoclave Steam Coils
P Huggett
Applus RTD Pty Ltd
42

2.30pm

Formulation of Low VOCs
Surface Tolerant AntiCorrosive Coatings by Epoxy
Resin
Y Li
Singapore Polytechnic
10

Durability Design for Concrete
Immersed in Seawater or
Brine
F Papworth
BCRC
15

Corrosion potential study of
the Western Australian 1911
Coronation medal
I MacLeod
Heritage Conservation
Solutions
28

Degradation of Mechanical
Properties for Galvanized
Guy Wires due to In-Service
Corrosion
A Czerwinski
Infracorr Consulting
72

Concurrent Session 3A
Hall N
Steel Coatings & Coating
Application
Chair: W Thompson

Concurrent Session 3B
Meeting Room L1
Concrete CP, Coatings and
Repair
Chair: B Dockrill

Concurrent Session 3C
Meeting Room L2
High Temperature and NonFerrous Corrosion
Chair: D Young

Concurrent Session 3D
Meeting Room L3
Asset Managment
Chair: J Lyndon

3.30pm

Anticorrosive Performance
of Less Hazardous,
Environmentally Friendly
Coating Systems Designed for
Military Aircraft
C Lyons
Defence Science and
Technology Group
31

Impregnation Technique
Extends the Service Life of
Post-Tensioned Bridges with
Grout Defects
D Whitmore
Vector Corrosion Technologies
20

Chlorine-induced Corrosion of
Chromia Forming Alloys in Wet
Atmosphere at 650⁰C
K Aye
School of Materials Science
and Engineering, UNSW
44

Case Studies from
Shipbuilding in Adelaide
D Fosdike
ASC Shipbuilding
38

4.00pm

Determining the Required
Voltages for Holiday Testing
Dual Layer Fusion Bonded
Epoxy Coatings
I Cicak
National Facility for Pipeline
Coating Assessment
69

A Two-Stage Corrosion
Protection System for
Reinforced Concrete
Structures
D Whitmore
Vector Corrosion Technologies
21

Corrosion Behaviour of Ni-Cr
Alloys in Oxygen Gas at High
Temperature
J Zhang
UNSW
68

Corrosion and Society
D Northwood
University of Windsor
71

4.30pm

Validation of Corrosion
Monitoring Sensors through
Accelerated Disbonded
Coating Corrosion Testing
B Varela
Deakin University
85

‘Do Nothing’ and Patch Repair
(without Anodes) Engineered
Maintenance Experiences of
Marine Concrete Structures
W Green
Vinsi Partners
36

Prediction of Energy Rfficiency
of Iron–Boron–Silicon Metallic
Glasses in Aqueous Solutions
K Habib
Materials Science and
Photo-Electronics Lab
4

Compatibility of Epoxy
Coatings in Monoethylene
Glycol Solutions: Long
Term Evaluation of Coating
Performance
V Ghodkay
Curtin University
92

5.00pm

The Role of Computed
Tomography in Understanding
Inhibitor Release from
Coatings
A Hughes
Deakin University
62

Proposed Recommended
Practice for Coating Dry Film
Thickness Measurement Over
Concrete
W Ward
Papworths Construction
Testing Equipment
58

6.30pm 9.30pm

Young Corrosion Event
Sponsored by GAA
The Strathmore Hotel, 129 North Terrace, Adelaide

7.30pm 11.00pm

ACA Foundation Networking Event
The Hotel Richmond,
128 Rundle Mall, Adelaide

Black and white

3.00pm - 3.30pm Afternoon Tea
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Tuesday 13 November 2018
7.30am

Registration

9.00am

Plenary 3 - PF Thomson Lecture B Kinsella | Chair: Geoff White

9.45am

Plenary - 4 Paul Vince | Chair: Geoff White

Applicator Forum
9:00am - 11:00am

10.30am - 11.00am Morning Tea
11.00am 12.30pm

TRADE EXHIBITION ONLY
This year, Corrosion & Prevention will introduce our first Exclusive Exhibition Visit session time block. A technical presentation
‘free’ period – where the only thing to do, is go to the Exhbitiion Hall and walk the talk! Delegates will have the opportunity
to explore the exhibition, book meetings with exhibitors, watch product demonstrations and more!

12.30pm Lunch

1.30pm

Concurrent Session 5B
Meeting Room L1
Steel Corrosion
Chair: J Duncan

Concurrent Session 5C
Meeting Room L2
Oil & Gas / Cathodic
Protection

Concurrent Session 5D
Meeting Room L3
Water - Pipe Corrosion

BlastOne
Demonstration

Corrosion Challenges for
Old and New Defence
Aircraft
P Trathen
DST Group, Department
of Defence

Ten Years’ Experience
with the Australian
Corrosivity Standard
R Francis
R A Francis
Consulting Services
13

Providing Stable TR
Protection for Well
Coated Pipes – Bode
Plot or Backhoe?
R Brodribb
M. Brodribb Pty Ltd
25

Further New
Interpretations of the
Corrosion of Ferrous
Metals in Soils
R Melchers
The University of
Newcastle
23

1:00pm - Site
Orientation

On the Detection and
Mitigation of Corrosion
Under Insulation of Mild
Steel
Q Cao
Monash University
96

The Monitoring of
the Erosion and
Corrosion using
Electrical Resistance
Sensor Combined
with Electrochemical
Method
L Liu
Dalian University of
Technology
43

CP Currents Passing
through Coatings and
their Effect on Corrosion
Under Disbonded
Coatings
M Latino
Deakin University
32

The Influence of
Soil Moisture on the
Corrosion of Mild Steel
in Clays After One Year
of Exposure
R Petersen
The University of
Newcastle
30

Pronostic Health
Monitoring
G Will
Queensland University
of Technology
2.00pm

Applicator Trade Day

Concurrent Session 5A
Hall N
Defence Forum
Chair: W Neil

Corrosion Performance
of Next Generation
Aicraft Primers
G McAdam
DST Group, Department
of Defence

Atmospheric Corrosion
of Mild Steel in a Desert
Environment
R Jeffrey
University of Newcastle
5

Management of Stress
Corrosion Cracking on
the AP-3C Aircraft
T Simcock
SRSPO, Department of
Defence
Management of Stress
Corrosion Cracking on
the AP-3C Aircraft
S Polgase
Airbus Australia Pacific
2.30pm

Title TBC
D Miller
ASC Pty Ltd (North)
Contracting Reform and
Innovation: Managing
Growth in the Naval
Corrosion Cost Centre
D Moloney
Maritime Lifecycle
Support, Department of
Defence

3.00pm- 3.30pm Afternoon Tea
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Bus to BlastOne

1:15pm - Mist & Vapour
Blasting Equipment

2:30pm - Blasting
Equipment

3:00 - Afternoon Tea
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3.30pm

4.00pm

4.30pm

7.00pm midnight

Concurrent Session 6A
Hall N
Steel / Cathodic
Protection
Chair: M Tan

Concurrent Session 6B
Meeting Room L1
Steel Corrosion Marine
Chair: R Jeffrey

Concurrent Session 6C
Meeting Room L2
Oil & Gas / Marine
Structures
Chair: F Varela

Concurrent Session 6D
Meeting Room L3
Water Infrastructure
Chair: S Krismer

True or False? Facts and
Fallacies in Cathodic
Protection
B Ackland
Bruce Ackland and
Associates Pty Ltd
17

Long-term Corrosion
Investigation of Mortar
Embedded Wall-Ties
Exposed to Atmospheric
Corrosion
B Jardim do
Nascimento
University of Newcastle
33

Corrosion Resistance of
17Cr OCTG Martensitic
Stainless Steels for
HP/HT Wells
T Sunaba
INPEX
55

A Literature Review –
Materials Selection for
Intake Screens
V Afshari
GHD
60

Pilot Testing of New CP
System of Aboveground
Storage Tank
M Al-Otaibi
Saudi Aramco
61

Long-Term Corrosion of
Steel Chains on Pacific
Ocean Beach Sand
M Watt
The University of
Newcastle
22

Flange Face Corrosion
in Seawater and
Hydrocarbon
Environments Related
to Gasket Material
Selection
P Welsford
Flexitallic UK Ltd
40

Further Observations
on the Performance
of Geomembrane
Materials in Floating
Cover Applications in
Australia
P Vince
WSP
87

Hierachy of Quality for
Avoiding Acidification in
Cathodic Protection
H Fatemi
RMS
63

The Study of Water-Line
Corrosion in Static and
Dynamically Flowing
Electrolytes using
Multi-Electrode Sensors
in Combination with
Electrical Resistance
Method
Y Xu
Deakin University
34

The Probing of the
Pipeline Localized
Corrosion Using a Novel
Designed Multiple
Ring Pair Electrical
Resistance Sensor Array
Y Zhu
Dalian University of
Technology
41

Crevice Corrosion of
Super Duplex Stainless
Steel in High Chloride
Environments
S Furman
AECOM
86

Concurrent Session 7D
Meeting Room L3
Water Forum
Chair: M Dafter

Applicator Trade Day
continues

Black and white

3:10pm - Spray
Equipment

4:00pm - Dust Collector

4:15pm Vacuload &
Interceptor Training

4:30pm - Question &
Answer Session

5:00pm - Return to ACC

ACA Annual Awards Dinner
Sponsored by Denso
Panorama Foyer and Panorama Ballroom, ACC

Wednesday 14 November 2018
8.00am

9.30am

10.00am

Registration
Concurrent Session 7A
Hall N
CP Forum
Chair: B Ackland

Concurrent Session 7B
Meeting Room L1
Steel Corrosion /
Marine and MIC
Chair: L Machuca

Concurrent Session 7C
Meeting Room L2
Oil & Gas / Refinery
Issues
Chair: F Barouky

Update on New Draft
ISO Standard for
Prevention of Corrosion
on Pipeline Systems
Influenced by Stray
Currents
B Ackland
Bruce Ackland
Consultant Pty Ltd

In-situ Corrosion
Protection Performance
Assessment of
Petrolatum-Based Pile
Wrapping Systems at
the Tasman Bridge
W Green
Vinsi Partners
37

Liquid Thermal
Insulation Coatings
(TIC): A Practical
Method to Mitigate
Corrosion Under
Insulation (CUI)
G Carlisle
IAS Group
99

Deakin Update on
Cathodic Protection
Under Complex
Pipeline Environmental
Conditions
M Tan
Deakin University

Effect of Sample
Preservation on
the Diversity Profile
Assessment of Oilfield
Microbial Communities
S Salgar Chaparro
Curtin Corrosion Centre
46

Corrosion Repairs on
Pressure Equipment
R Dankiw
Asset Inspection
Consultants
75

Good, bad and ugly DC
rectification systems
– We tell all
R Brodribb
Richard Brodribb Pty
Ltd
10.30am

Testing the Interference
from the Adelaide tram
R Salazar Romero
SA Water
C&P Technical Group
AGM

The Role of Bacteria
on Under-Deposit
Corrosion in Oil and
Gas Facilities: A Review
of Mechanisms, Test
Methods and Inhibition
E Suarez
Curtin University
76

Morgan Whyalla #1
Pipeline Condition
Assessment
D London
SA Water
Copper and Plastic
Pipes – Compatible
Materials?
D Nicholas
Nicholas Corrosion
Black Hill Reservoir
Floor Rehabilitation –
Waterproofing for the
Future
D Johnstone
AkzoNobel/
International Paint
Aqueous Corrosion of
Aluminium
G Moore
Halides, halogens and
crevices - a difficult
combination
G Sussex
Sussex Solutions

Concurrent Session E
Room TBC
Research Forum
Chair: K Lepkova
Avoiding a patent
infringement lawsuit
M Repacholi
FB Rice, Melbourne
A new approach
to studying erosion
corrosion and inhibitor
film persistency in
flowing fluids
M Tan and Y Xu
Deakin University
Strategies for Improving
the Corrosion
Resistance of PVD Metal
Nitride Coatings
L Ward
RMIT University
Effects of Carboxylate
Structure on the
Inhibition of Mild Steel
Corrosion
A Somers, Y Peng,
G Deacon, P Junk, B
Hinton and M Forsyth
Deakin University,
Monash University,
James Cook University

11.00am - 11.30am Morning Tea
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Black and white

11.30am

Plenary 5 - Laura Machuca
Hall N | Chair: Dean Wall

12.15pm

Plenary 6 - Geoffrey Will
Hall N | Chair: Dean Wall

1.00pm Lunch
Concurrent Session 8A
Hall N
Concrete Forum
Chair: TBA

Concurrent Session 8B
Meeting Room L1
Steel Corrosion Marine
Chair: O Duyvestyn
Inhibition at a
Polyurethane-Based
Coating Defect
with Lanthanum
4-Hydroxycinnamate
and Candidate MIC
Inhibitors
R Catubig
Deakin University
27

2.00pm

Electrochemical
Corrosion Behaviour
of Stainless Steels
Manufactured by
Powder Metallurgical
Methods
N Ross
Callaghan Innovation
52

2.30pm

Concrete Forum

Characterization of
Surface Topography
for Corroded Steel
Members Exposed to
Marine Environments
N Gathimba
Nagoya University
89

3.00pm

Concurrent Session 8C
Meeting Room L2
Oil & Gas Forum
Chais: F Barouky
& P Fleming

Concurrent Session 8D
Meeting Room L3
Coatings Forum
Chair: J Rigby

Accelerated Corrosion
of Carbon Steel by
Oxygen in Glycol-Water
Solution
T Pojtanabuntoeng, H
Ehsani, V Ghodkay
Curtin University

Ironing Out the Bugs
– A Copper Basin Story
G Carofano
Santos Limited

Electrochemical
Validation of Semi-solid
Agar as an Analogue
for Soil in Corrosion
Studies
K Wang, A Spark, I
Cole, L Ward
RMIT University,
AECOM Melbourne

MIC Diagnosis and
Failure Analysis: A Case
Study
L Machuca
Curtin University
Understanding and
Mitigation of CUI
Utilising the Latest UV
Cured GRP Technology
A Gaskin
Zoom Corrosion
Technology, UK
Qualification of
Insulation Materials to
Prevent CUI
B Carson
Australasian Insulation
Supplies
Preliminary
Experimental Results on
Controlling Corrosion
Under Insulation by
Cathodic Protection
and Coatings
M Tan
Deakin University

Concurrent Session 8E
Room TBC
Research Forum
Chair: K Lepkova

Coatings Forum

Inhibition and Leaching
Effects of Rare Earth
Carboxylate Inhibitors
in Epoxy Coatings on
Mild Steel
Y Peng, A Hughes,
G Deacon, P Junk, B
Hinton, M Forsyth, J
Mardele, A Somers
Deakin University,
CSIRO Mineral
Resources, Monash
University, James Cook
University, CSIRO
Manufacturing
Challenges in
Predicting AbrasionCorrosion Behaviour
of Multiphase Wear
Resistant Alloys
M Salasi
Curtin University
Title TBC
J Lyndon
GHD/ACA

4.00pm 4.30pm

Closing Session
Hall N

4.30pm 6.30pm

Farewell Drinks, Sponsored by AIWC
Panorama Foyer
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11–14 NOVEMBER 2018 | ADELAIDE CONVENTION CENTRE, SOUTH AUSTRALIA

conference.corrosion.com.au

ABOUT CORROSION & PREVENTION 2018
Hosted by the Australasian Corrosion Association (ACA), Corrosion &
Prevention 2018 will be a 3-day gathering of leading experts with premium
networking opportunities and a source for the latest information concerning
corrosion and its mitigation. Corrosion & Prevention 2018 will comprise
a detailed program of presentations under a range of industry ‘streams’,
technical forums with the opportunity to openly discuss the latest industry
advances and issues, social functions and a trade exhibition showcasing the
latest products and services.

FREE ENTRY TO CORROSION & PREVENTION EXHIBITION
The ACA provides corrosion professionals, interested parties and the general
public an opportunity to meet with the exhibitors at Corrosion & Prevention
during the following sessions:
Session One

Monday 12 November

9.30am – 12.30pm

Session Two

Monday 12 November

1.30pm – 5pm

Session Three

Tuesday 13 November

9.30am – 12.30pm

Session Four

Tuesday 13 November

1.30pm – 5pm

Session Five

Wednesday 14 November

9.30am – 12.30pm

PROUDLY PRESENTED BY:
Standard

MEDIA PARTNERS:

MAJOR SPONSOR:

Jotun blue

M

E

D
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P
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SUPPORTING SPONSORS:

Black and white

WIRELESS
INTERNET
SPONSOR:

FAREWELL
DRINKS
SPONSOR:

BATHROOM
SPONSOR:

WATER
BOTTLE
SPONSOR:

ACA AWARDS
DINNER
SPONSOR:

FIRST TIME DELEGATE
& YCG FUNCTION
SPONSOR:

APP
SPONSOR:

WELCOME
RECEPTION
SPONSOR:

PENS AND
COFFEE
NOTE PADS
CART
SPONSOR: SPONSOR:

REGISTER FREE ONLINE AT CORROSION.CONFERENCE.COM.AU
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MAJOR SPONSOR
Jotun
Standard

SUPPORTING SPONSOR
3C Corrosion Control Company

www.jotun.com
Contact Person: Ted Riding

www.3ccc.se

Email: ted.riding@jotun.com

Contact name: Bjorn Lindell

Phone Number:+ 61 3 9314 0722

Phone: +46 418 411 900

Jotun blue

Jotun is one of the world’s leading manufacturers
of paints, coatings and powder coatings with
over 9600 employees with 68 companies and
33 production facilities on all continents. Jotun has
agents, branch offices and distributors in more
than
countries. Jotun Australia Pty Ltd supplies
Black
and90
white
Protective, Marine, Fire Protection Coatings
and Powder Coatings nationally, providing a
high level of local service, manufacturing locally
while supported by Jotun’s global strength
to provide best practice solutions. Industries
supported include Offshore Oil & Gas Production,
Hydrocarbon Processing Industries (HPI),
Energy, Mining, Infrastructure, Pipelines and
maintenance. Marine Dry Dockings, Marine Vessel
New Builds, Tank Coatings & Linings.
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Email: bjorn.lindell@3ccc.se
3C is specialized in cathodic corrosion protection
and develops a range of products for that, such as
switch mode rectifiers, remote control and monitoring
systems, customized MMO anodes and probes for
corrosion detection.
Focusing on power generation, oil & gas and reinforced
concrete structures, 3C’s mission is to deliver practical
solutions that secure operational reliability in harsh
environments. Industrial contractors can benefit from
3C’s expertise and reliability through long-term global
partnerships.
Core strengths consist of top-quality products and
service levels, accompanied by extensive know-how
and unlimited customization. From conceptual design to
commissioning and service.

SUPPORTING SPONSORS:
PROUDLY
PRESENTED BY:
Standard

MAJOR
SPONSOR:
Jotun blue

Black and white

SUPPORTING SPONSOR

WELCOME FUNCTION SPONSOR

RUSSELL FRASER SALES PTY LTD

TCORR Inspection

www.tcorr.com.au
Contact Name: Andrew Twining
www.rfsales.com.au
Contact Name: Ashleigh Stephens
Email: rfs@rfsales.com.au
Phone: +61 2 9545 4433
Russell Fraser Sales Pty Ltd (RFS) has been supplying
Australia with non-destructive testing (NDT) equipment
for over 25 years. Russell Fraser and his team have had a
long involvement with Australia’s Corrosion industry, with
a vision to provide equipment with the greatest Quality,
Performance and Price. For the corrosion mitigation
industry, RFS provides 3D Scanners for pipeline integrity
assessment, Ultrasonic Thickness Gauges, Ultrasonic
Phased Array, Holiday Detectors, Thermal Imagers,
Videoscopes and much more.

SUPPORTING SPONSOR
Universal Corrosion Coatings

Email: admin@tcorr.com.au
Phone: +61 8 8322 8098
Tcorr Inspection offers the following services to a wide
range of industries: corrosion engineering, protective
coating inspection and QA/QC, and cathodic protection
and pressure vessel inspections. Our head office is in
Adelaide, with a network of inspectors across Australia,
with State offices in Sydney and Brisbane.

AWARDS DINNER SPONSOR
Denso Australia

www.denso.com.au
Contact Name: Neil Bester
Email: denso@densoaustralia.com.au
Phone Number: +61 3 9356 7600

www.unicc.com.au
Contact Name: James Chaabani
Email: james@unicc.com.au
Phone: +61 3 9310 3515
UCC provide solutions to corrosion and material
degradation issues across the Oil and Gas, Water,
Energy, Marine, Mineral Processing and Civil
Infrastructure sectors. UCC are uniquely innovative when
it comes to solving corrosion and material degradation
problems associated with infrastructure assets.

Denso (Australia) Pty Ltd is a subsidiary of Winn & Coales
(International) Ltd founded in London in 1883 and a
leader in corrosion prevention and sealing technology.
The Denso range of products have been used successfully
for more than 90 years and have a proven track record
with verifiable case histories.
The Denso range comprises a variety of specialised
pipe and structural coatings, marine protection systems,
concrete and tank coatings, including tapes, brush and
spray applied liquid coatings, mastics, primers and
sealants based on materials such as petrolatum, butyl
rubber, bitumen, plastics and epoxy resins.
Systems are tailor made for individual anti-corrosion
and sealing problems developed with the realities of an
on-site application in mind. The company’s extensive
product range is suitable for use in a wide range of highly
corrosive environments and operating temperatures.
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FAREWELL FUNCTION SPONSOR

CONFERENCE APP SPONSOR

Australasian Industrial
Wrappings & Coatings

Pacific Corrosion Consultants
(Division of LTH Ltd)

Web Address: linetech.co.nz/services/asset-inspection
Contact Person: Mike Boardman

www.aiwc.com.au

Email :mike.boardman@pacific-corrosion.com

Contact name: Roger McElhone

Phone Number:+64 21 906 684

Email: roger@aiwc.com.au

Pacific Corrosion Consultants (PCC) is a division of
LTH Ltd, the parent company for a group of specialist
consultancy teams with its foundations in the power
engineering field, circa 1994. We have New Zealand’s
largest NACE certified independent coatings inspection
and condition assessment team. We can also develop
procedures, specifications, training materials, and
maintenance strategies.

Phone: +61 2 96088111
AIWC is a manufacturer and distributor of Petrolatum,
bitumen, butyl, elastomeric and epoxy coatings.
After 19 years of manufacturing for the pipeline and
corrosion industry, AIWC have further diversified and
for over the last decade the company have been
providing one stop shop solutions to the pipeline and
marine industry.

BATHROOM SPONSOR

Amongst some of the agencies AIWC represent are:
Viscotaq with their world renowned elastomeric tape
coatings and Tinker & Rasor with their holiday detection
equipment and corrosion monitoring products.

Anode Engineering Pty Ltd

These products complement AIWC’s pipeline and marine
coatings which ensure AIWC is one of the market leaders
with our worldwide distribution network.

www.anodeengineering.com
Contact Name: Wayne Burns

YCG AND FIRST TIME ATTENDEE
FUNCTION SPONSOR

Phone: +61 7 3801 5521
Email: sales@anodeengineering.com

Galvanizers Association of Australia

Anode Engineering Pty Ltd is a specialist corrosion
engineering and product provider to the wider Australian,
New Zealand and Pacific Rim asset integrity industry. Our
long-standing association with the industry and more
than 40 years’ experience, delivers expertise in providing
cutting edge services, products and technology in
corrosion management and prevention to all industries.

www.gaa.com.au
Contact Name: Peter Golding

With offices in Brisbane, Melbourne, and Wellington,
our team lead the industry in design, installation,
commissioning of corrosion management and systems
including: CP systems, Instrumentation & Materials –
Coating Assessments, Equipment & Services– Survey
Services & Equipment – Remote Monitoring Systems
– Corrosion Monitoring – Earthing/Surge Equipment –
CP Anodes & Backfills – Exothermic Welding – Holiday
Detectors – MIJ’s & Flange Isolation Kits– Pile Protection
& Anti-fouling – Nut & Bolt Protection – Staff Training –

Email: peter@gaa.com.au
Phone: +61 419 009 721
The Galvanizers Association of Australia (GAA) represents
the major hot dip galvanizers in Australia. The GAA
is not-for-profit organisation who promotes existing
and new uses of hot dip galvanizing to end-users and
specifiers and circulates knowledge of the process to
fabricators, engineers and architects. The GAA provides
free technical publications and information on all aspects
of hot dip galvanizing; including the process, application,
durability, sustainability, design and painting of hot dip
galvanized steel.

Vapour Phase Corrosion Inhibitors –Pipe Supports.

M

With thanks to our Media Partners:
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WI-FI SPONSOR

WATER BOTTLE SPONSOR

3C Corrosion Control Company

BlastOne

www.3ccc.se

www.BlastOne.com

Contact name: Bjorn Lindell

Contact: Kate Dunstan

Phone: +46 418 411 900

Email: kate.dunstan@blastone.com

Email: bjorn.lindell@3ccc.se

Phone: +61 1800 190 190

3C is specialized in cathodic corrosion protection and
develops a range of products for that, such as switch
mode rectifiers, remote control and monitoring systems,
customized MMO anodes and probes for corrosion
detection.

Originally established over 40 years ago to provide
technical consulting, BlastOne has grown to become a
single source supplier of blasting equipment, abrasives
and know-how to customers all over the world. BlastOne
operates internationally from several offices across
Australia, New Zealand, North America and UK.

Focusing on power generation, oil & gas and reinforced
concrete structures, 3C’s mission is to deliver practical
solutions that secure operational reliability in harsh
environments. Industrial contractors can benefit
from 3C’s expertise and reliability through long-term
global partnerships.
Core strengths consist of top-quality products and
service levels, accompanied by extensive know-how
and unlimited customization. From conceptual design to
commissioning and service.

We stand behind our brand claim of Superior
Performance. It’s something we define as ‘Performance3’
– the result of combining superior know-how with superior
abrasives and superior equipment. In short, it’s something
that delivers greater cost-efficiencies for our customers.

PENS AND NOTE PADS SPONSOR
Tremco Pipeline Equipment

COFFEE SPONSOR
Zinga
www.tremcopipeline.com.au
Contact Name: Brett Trembath
Email: sales@tremcopipeline.com.au
www.zinga.com.au
Contact Name: Grant Weatherburn
Email: gweatherburn@zinga.com.au
Phone: +61 418 120 550
Zinga is a unique liquid zinc galvanizing film for the
recoating of weathered galvanized surfaces, abrasive
blasted new steel or suitably prepared, previously
painted steel.
Zinga can be rejuvenated in-field with minimal cleaning
and surface preparation before recoating. The process
can be repeated indefinitely. Service life is predictable on
a similar basis to hot dipped galvanizing. It will depend
on the coating thickness and the local zinc usage rate.
Zinga will not flake, blister or peel, plus the cathodic
protection qualities prevent under-creep if the coating
is damaged.

Phone: +61 7 3344 1066
Tremco Pipeline Equipment is an Australian owned
company established in 1993, based in Brisbane and
servicing the pipeline equipment requirements of the
Oil, Gas, Water and Petrochemical industries within
Australia, New Zealand, Papua New Guinea and the
Pacific Islands. Our company supplies a variety of quality
pipeline products and equipment for new construction as
well as emergency response, maintenance and repairs on
existing infrastructure.
We represent many of the industry leading brands
including; Alta, BAC Corrosion Control, CDI, DarbyMidwestern, ENR Hot Tap Flowstop, Girard, Maloney ,
Plidco, Petroline, Pipeline Inspection Company (SPY),
Sawyer Mfg and Weldfit.
Qualifications of our Technicians include: Engineering
Trades, NACE Level 2 Certified Coating Inspector, Plidco
Trained and Certified for Installation and Refurbishment
of Plidco High Pressure Fittings, and staff trained as
Certified Installers for the Petroline Steel Compression
Repair Sleeves.

November 2018 www.corrosion.com.au p.41

WHEN EVERY
DEGREE COUNTS,
THERMOSAFE
YOUR ASSETS TO
THE EXTREME.
Applied Performance

The coatings in the Thermosafe range are proven to enhance overall
operational efficiency and on-site safety, in the extreme environments
of onshore oil and gas facilities. With a range of products to fit your
specific requirements, Thermosafe protective coatings work for you, not
against you. If you want to safeguard your assets and enhance performance,
work a little smarter. Apply Jotun’s Thermosafe.

jotun.com
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RUSSELL FRASER SALES PTY LTD
Australia’s Trusted NDT Supplier For 25 Years

FAST, ACCURATE & RELIABLE
3D PIPELINE INTEGRITY ASSESSMENT
▬
The Pipecheck solution includes a HandySCAN 3D
portable hand-held scanner and Pipecheck
pipeline corrosion software. Pipecheck provides
fast, reliable NDT data processing tools with
increased accuracy and repeatability over
traditional pit-gauging methods.
Contact Russell Fraser Sales T: 02 9545 4433
E: rfs@rfsales.com.au | W: www.rfsales.com.au
Supporting Sponsors of Corrosion & Prevention 2018

Booth #47
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3C Corrosion Control Company

ABSS

www.abss.net.au
www.3ccc.se

Booth number: 17

Booth numbers: 35, 36

Contact name: John Bellato

Contact name: Bjorn Lindell

Phone: +61 0 409 123 044

Phone: +46 418 411 900

Email: johnb@abss.net.au

Email: bjorn.lindell@3ccc.se
3C is specialized in cathodic corrosion protection and
develops a range of products such as switch mode
rectifiers, remote control and monitoring systems,
customized MMO anodes and probes for corrosion
detection.
Focusing on power generation, oil & gas and reinforced
concrete structures, 3C’s mission is to deliver practical
solutions that secure operational reliability in harsh
environments. Industrial contractors can benefit from
3C’s expertise and reliability through long-term global
partnerships.
Core strengths consist of top-quality products and
service levels, accompanied by extensive know-how
and unlimited customization, conceptual design to
commissioning and service.

ABSS are an Australian Manufacturer of quality Shot
Peening Equipment, Shot Blast Machines, Turbine Wheel
Blasting Machines, Abrasive Blasting Rooms, Abrasive
Sandblasting Cabinets and Pots.
Supplying the Abrasive Sandblasting and Shot Peening
Industries, we carry a large range of Abrasive Media
including Steel Shot, Steel Grit, Glass Bead, Garnet,
Plastic, Aluminium Oxide and Walnut Shell. We also hold a
large range of accessories.
ABSS has the most experienced personnel in the Design
and Manufacture of Abrasive Sandblast Cleaning, Shot
Peening and Dust Collection Equipment in Australia. At
ABSS we specialize in custom engineering solutions and
offering local after sales support.

AEGIS

Absafe

www.absafe.com.au
Booth number: 13
Contact name: Andy Caddy
Phone:+61 0 418 948 888
Email: andy@absafe.com.au
Absafe - Extremely Able. Extremely Safe.
Absafe is a specialist contractor that provides
diagnostics, repair and maintenance to all forms of the
built environment. Our Forte is difficult access- Height,
Confined Space or Extreme conditions. We are highly
experienced, triple accredited and award winning.
Absafe has a proven history of projects within the
industrial sector such as Chimney Stacks, Cement Silos,
Cooling towers, Power station Boiler ducts, Transmission
towers etc.
We are also highly experienced in Bridge and Façade
inspection and refurbishment.
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www.aegis.net.au
Booth number: 28
Contact names: Matthew Mitchell, Steve Watt
Phone: +61 1300 723 447
Email: m.mitchell@aegis.net.au, s.watt@aegis.net.au
For more than 80 years Aegis has designed and
manufactured test equipment for utility companies
worldwide. Aegis strives to maximise the life of a utility
network, seeking continuous reliable operation and
performance. From contractors to network owners, Aegis
provides test and measurement solutions for daily use.
Aegis is transforming the corrosion protection industry
by providing 24/7 monitoring of your protection systems.
You no longer need to wonder whether your network is
being protected, let the DataCell product range do it
for you. View your network on any smart device, react to
alarms only as required, and proactively maintain your
asset efficiently.

SUPPORTING SPONSORS:
PROUDLY
PRESENTED BY:
Standard

MAJOR
SPONSOR:
Jotun blue

AIWC

Black and white

AMAC

www.amacgroup.com.au
www.aiwc.com.au
Booth numbers: 66, 67
Contact name: Roger McElhone
Email: roger@aiwc.com.au
Phone: +61 2 960 88111
AIWC is a manufacturer and distributor of Petrolatum,
bitumen, butyl, elastomeric and epoxy coatings.
After 19 years of manufacturing for the pipeline and
corrosion industry, AIWC have further diversified and for
over the last decade the company have been providing
one stop shop solutions to the pipeline and marine
industry.
Amongst some of the agencies AIWC represent are:
Viscotaq with their world-renowned elastomeric tape
coatings and Tinker & Rasor with their holiday detection
equipment and corrosion monitoring products.
These products complement AIWC’s pipeline and marine
coatings which ensure AIWC is one of the market leaders
with our worldwide distribution network.

Booth Number: 71
Contact Name: Mark Rigg
Email: markrigg@amacgroup.com.au
Phone: +61 3 9729 8888
www.facebook.com/AMACCorrosion/
Since 1974, AMAC have been manufacturing cathodic
protection systems in Melbourne. We specialise in
producing the highest quality Aluminium, Magnesium
and Zinc sacrificial anodes as well as impressed current
anodes and related cathodic protection materials and
equipment. Our continued accreditation to ISO9001 (since
1997) is testament to our product quality.
We design and manufacture products to suit every
application and industry, while providing customers with
a friendly and sincere service. Nothing is impossible for
our diverse manufacturing team, and we welcome your
enquiries.

Anode Engineering Pty Ltd

Airblast
www.anodeengineering.com
Booth Number: 5
www.airblastaustralia.com
Booth number: 21
Contact name: Ross Stanghon
Phone: +61 1300 247 111
Email: ross@airblastqld.com.au
For over 40 years, Airblast have consistently been a
leader in providing blasting and painting solutions to
many different anti-corrosion and surface treatment
industries. We have an unparalleled network of offices
around the world, which enables Airblast to supply and
service the biggest range and the best brands in the
industry. We work closely with customers and distribution
partners providing tried and tested equipment as well as
developing customized solutions for specific applications.
Whether you are after basic blasting and coating
consumables, abrasives, or complete blast facilities and
specialized coating application equipment, Airblast have
the solution. Airblast are proud to still be able to offer
that personal service and commitment that is so often
forgotten in today’s fast paced industry.

Contact Name: Wayne Burns
Phone: +61 7 3801 5521
Email: sales@anodeengineering.com
Anode Engineering Pty Ltd is a specialist corrosion
engineering and product provider to the wider Australian,
New Zealand and Pacific Rim asset integrity industry. Our
long-standing association with the industry and more
than 40 years’ experience, delivers expertise in providing
cutting edge services, products and technology in
corrosion management and prevention to all industries.
With offices in Brisbane, Melbourne, and Wellington,
our team lead the industry in design, installation,
commissioning of corrosion management and systems
including: CP systems, Instrumentation & Materials –
Coating Assessments, Equipment & Services– Survey
Services & Equipment – Remote Monitoring Systems
– Corrosion Monitoring – Earthing/Surge Equipment –
CP Anodes & Backfills – Exothermic Welding – Holiday
Detectors – MIJ’s & Flange Isolation Kits– Pile Protection
& Anti-fouling – Nut & Bolt Protection – Staff Training –
Vapour Phase Corrosion Inhibitors –Pipe Supports.
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ANTICORROSION TECHNOLOGY

Black and white

ACRA

www.acrassoc.com.au

www.anticorrosiontechnology.com

Booth Number: 33

Booth Number: 48

Contact Name: Nicole Raymond

Contact Name: Susanne Waaka-Heimann

Email: info@acrassoc.com.au

Email: admin@anticorrosiontechnology.com

Phone Number: +61 2 9645 3692

Phone: +61 8 9440 4443
AntiCorrosion Technology (ACT) is a world leader in
providing sustainable solutions in material engineering
and corrosion protection in all aspects of Oil & Gas,
Energy, Water and Mining industries.

The Australasian Concrete Repair Association (ACRA)
was formed in 1991 with the aim of providing a forum
to promote discussion and an exchange of views in the
concrete repair industry to advance the technology and
practice of concrete repair and associated activities.

ACT Services include but are not limited to onshore and
offshore facilities, civil and structural, industrial and commercial
applications in maintaining asset and plant integrity throughout
the remaining service life expectancy.

The Association’s members are at the forefront of
concrete repair technology worldwide and include
companies and individuals with an interest in repairing
and protecting concrete, including:

A new business phase has expanded to provide complete
Engineering Services of the Transmission and Distribution
pipeline networks in relation to all the subject industries from
the design phase to the operations and maintenance phase.

• Specialist consultants and engineers
• Specialist repair contractors
• Specialist materials suppliers
• Asset owners

ARDEX

Australasian Corrosion Association

www.corrosion.com.au

www.ardexaustralia.com

Booth Number: 1

Booth Number: 7

Contact Name: Richard Reilly

Contact Name: Danny Ruch

Email: aca@corrosion.com.au

Email: danny.ruch@ardexaustralia.com

Phone Number: +61 3 9890 4833

Phone Number: +61 2 9851 9149

The ACA is a not-for-profit, membership Association
which disseminates information on corrosion and its
prevention or control, by providing training, seminars,
conferences, publications and other activities.

For more than 60 years, ARDEX has been the quality
leader for an entire industry, offering excellent building
chemicals with supreme processing reliability – the brand
of choice for installers and wholesalers.

Our vision is that corrosion is managed sustainably and
cost effectively to ensure the health and safety of the
community and protection of the environment.

Our concrete repair and waterproofing solutions are
highly application specific. From sub-floor to roofing,
we have developed products that stand the test of time
– and moisture. Non-failure in these areas, even under
extreme conditions, is critical which is why so many
professionals rely on ARDEX.

Our mission is to assist society to manage the impact of
corrosion on asset durability.

M
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ACA Foundation

Black and white

waterproofing systems, sealants, concrete repair &
protection systems, performance grouts, performance
flooring systems, tile-fixing systems, expansion joints &
control systems and wood protection solutions.

BLASTONE
www.foundation.corrosion.com.au
Booth Number: 1
Contact Name: Sarah Furman
Email: foundation@corrosion.com.au
Phone Number: +61 3 9890 4833
Through its Scholarship Program, the ACA Foundation
provides education, recognition and advancement
opportunities, to those currently working or studying in
corrosion-related fields.
The Foundation also designs and promotes corrosion
science curriculum to encourage secondary school
students to continue with their STEM studies. Our aim is
to introduce young people to the fascinating experience
of ‘hands-on’ corrosion science and to consider a future
career in science and engineering.
The Foundation works in partnership with nationally
recognised education programs that share a similar
goal. We work ‘in step’ with government initiatives to
increase the uptake of STEM in schools and Universities.
We also have a role in disseminating information to the
community on the prevention, impact and treatment of
corrosion. The Foundation works closely with the ACA
membership who contribute their time, professional
expertise and financial support.

www.BlastOne.com
Booth Numbers: 10, 11, 12
Contact: Kate Dunstan
Email: kate.dunstan@blastone.com
Phone: +61 1800 190 190
Originally established over 40 years ago to provide
technical consulting, BlastOne has grown to become a
single source supplier of blasting equipment, abrasives
and know-how to customers all over the world. BlastOne
operates internationally from several offices across
Australia, New Zealand, North America and UK.
We stand behind our brand claim of Superior
Performance. It’s something we define as
‘Performance3’ – the result of combining superior knowhow with superior abrasives and superior equipment.
In short, it’s something that delivers greater costefficiencies for our customers.

BLYGOLD OCEANIA

BASF Australia Ltd
OCEANIA

www.blygold.com.au
Booth Number: 68
Contact Name: Mark Weir
www.master-builders-solutions.basf.com.au
Booth Number: 15
Contact Name: Claire Alexander
Email: claire.alexander@basf.com
Phone: +61 2 8811 4200
BASF’s Construction Chemicals division offers advanced
chemical solutions under the global umbrella brand
Master Builders Solutions for the construction,
maintenance, repair and renovation of structures. The
brand is built on more than 100 years of experience in
the construction industry. Our comprehensive portfolio
encompasses concrete admixtures, cement additives,
chemical solutions for underground construction,

Email: info@blygold.com.au
Phone: +61 1300 271 115
Blygold is the market leader in high-end corrosion
protection of HVAC equipment. Next to corrosion causing
economical damage, it also affects health, safety and
environmental issues. Blygold products and services will
extend the economic lifetime of your equipment and will
keep the efficiency high. Our solutions focus on lifetime
extension, energy saving and cost reduction measures for
your HVAC equipment.
Blygold is an innovative and forward-thinking company
offering unique and sustainable high-quality protection
against corrosion. With over 40 years’ experience, we
have the know-how and state-of-the-art products and
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techniques to solve any corrosion problem. Our multitude
of success stories says it all.
We are committed to our core values: Quality, Innovation
and Sustainability
• HVAC Coil Coating
• Tube Sheet & Water Box Cladding
• Cabinet & Casings Protection
• HVAC Refurbishment/Renovations

Bristle Blaster® Australia Pty Ltd

Black and white

Our anodes protect billions of dollars’ worth of
infrastructure throughout Australia, the South Pacific and
South East Asia including: industrial anodes for offshore
oil rigs, floating FPSOs, mining, construction and pipelines
as well as for the protection of infrastructure such as:
ports, wharves, sheet pile walls and desalination plants.
Our anodes also protect ships, yachts, marine motors,
tanks and hot water systems.

CHEMCO

www.chemcosc.com.au
www.bristleblaster.com.au
Booth Numbers: 41, 42
Contact: Phil Chester
Email: info@bristleblaster.com.au
Phone: +61 3 9737 2800
Bristle Blaster® Australia Pty Ltd is the proud Monti
Partner for Australia, New Zealand, Papua New Guinea
and New Caledonia. Monti is the manufacturer of Bristle
Blaster® Surface Preparation Technologies.
Bristle Blaster® Australia Pty Ltd supplies and supports
the Bristle Blaster® throughout a variety of industries,
including pipeline, oil & gas, marine / shipyards, bridge
maintenance, mining and construction, to mention a few.
Based in Melbourne, we work closely with select local
partners throughout the region to provide on-site service,
training and support.

Booth Number: 57
Contact Name: Greg Bladowski
Email: admin@chemcosc.com.au
Phone Number: +61 1300 243 626
Chemco Specialty Coatings Australia is a world leader in
innovative coating solutions. Our wide range and product
adaptability cover many different industries, with our
products used extensively in heavy industrial applications
and challenging conditions. We focus on providing
long term corrosion solutions, coating inspection and
refurbishment of corroded equipment.
Our capabilities in industrial coatings specification,
design review, project management and protective
coatings application have been refined from over 30
years of experience.

Contact the team at Bristle Blaster® Australia today to
find out more about products and services.

Our expertise encompasses workshop-based repairs or
rehabilitation of industrial equipment and mobilisation
to site, to reduce costs due to the onset of corrosion and
improve operation efficiencies in the long-term.

Cathodic Anodes Australasia

Corrosion Control Engineering

www.cathodicanodes.com.au

www.cceng.com.au / www.cceng.co.nz

Booth Number: 54

Booth Number: 52

Contact Name: Brent Linde

Contact Name: Jason Paterson

Email: brent@cathodicanodes.com.au

Email: jasonpaterson@cceng.com.au

Phone Number: +61 7 5476 9788

Phone Number: +61 499 499 301

Since commencing manufacturing in 1984, CAA have
established ourselves as Australia’s largest galvanic
anode manufacturer. Our foundry is based on Lean
Manufacturing principals, where work flow efficiency
gains and minimal down time has led to significantly
shorter lead times and reduced energy use.

CCE is Australasia’s leader in Cathodic Protection
engineering, field services and materials supply. CCE
has more NACE certified CP Technicians & Specialists
than any other company in Australasia and operates 7
regional offices across Australia and New Zealand. The
Principal Engineers in these offices have between 30-40
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years’ experience in the cathodic protection & corrosion
control industry.
The CCE team consists of qualified professional engineers
and technicians who have specialised in the field of
corrosion prevention and Cathodic Protection for many
years. CCE also supplies a wide range of CP and pipeline
related products and materials to the industry.

Black and white

DC Voltage Gradient Technology and Supply

www.dcvg.co.uk

CCE specialises in the design, supply, installation,
monitoring and maintenance of cathodic protection
systems for:

Booth Number: 14

• Pipelines, plants & facilities
• Ports, wharves and jetties
• Storage tanks & reservoirs
• Steel reinforced concrete
• Marine vessels
• Offshore structures

Phone: +44 1942 522 180

Coating Supplies Australasia

www.coating-supplies.com.au
Booth Number: 59
Contact Name: Vered Wagmann
Email: sales@coating-supplies.com.au
Phone: +61 2 9881 5710

Contact Name: Simon Young
Email: sales@dcvg.com

DCVG Ltd is a company dedicated to R&D of equipment
for the pipeline industry including DCVG, CIPS, Smart
Interrupters and research into CP. Recently we have
researched and developed a product called the
ProCoMeter which uses electro-chemical noise to check
the protective nature of a coated metal substrate.
DCVG Ltd has 36 years’ experience in pipeline inspection
technology since Dr John Leeds worked as Senior
Corrosion Engineer for Santos in Australia. DCVG Ltd
develops analysis software to go with all their equipment.
It is also involved in providing training for DCVG, CIPS
& other pipeline survey techniques in UK & Worldwide
with 4 levels of training. DCVG Ltd carries out full after
sales repair & maintenance of equipment including full
calibration & issue of certificates and upgrades of DCVG
& CIPS meters and Interrupters.

Dehumidification Technologies, Pty Ltd

Coating Supplies Australasia Pty Ltd is a privately held
and independently operated Australian company.
Coating Supplies Australasia Pty Ltd is proud to be the
distributors in Australia and New Zealand of TQC Testing
Instruments, QNix™ Coating Thickness Gauges and
Elmed Isotest Holiday Detectors. We also are proud to
be authorised distributors of Graco wet spray and Gema
powder coating equipment. Other brands in our stable
include 3M, Sundstrom and Frontier Safety equipment.
Coating Supplies Australasia is pleased to offer a
range of world leading salt testing solutions such as the
Chlor*Rid CSN and Bresle Kit and Surface passivator
solutions such as Hold Blast.
WE ARE COMMITTED TO YOUR BUSINESS SUCCESS!

www.rentdh.com
Booth Number: 46
Contact Name: Chris McDermott
Email: cmcdermott@rentdh.com
Phone: +61 1800-Rent-DH (736-834)
Dehumidification Technologies, Pty Ltd. (DH Tech) has the
cutting-edge technology and experienced staff to design
the best dehumidification solution for your industrial
project. We have a huge fleet of dehumidifiers (desiccant
and refrigerant) along with cooling and heating
equipment to provide optimum conditions to make your
project a success. Our years of experience, remarkable
service, and dependable equipment have guaranteed
our position as the absolute leader in this industry.
Solving tomorrow’s problems today
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Denso Australia Pty Ltd

We at Diavrosi Protection and the JST Group are
committed to continually innovate, improve and
refine the quality of our products and services, now
manufacturing in an ISO 9001:2015 accreditation plant is
part of this commitment.

www.denso.com.au

In an industry where many providers simply settle for the
tried-and-tested, we are pushing the boundaries to find
more effective, faster and value-for-money solutions for
customers.

Booth Numbers: 50, 52
Contact Name: Neil Bester
Email: denso@densoaustralia.com.au
Phone Number: +61 3 9356 7600
Denso (Australia) Pty Ltd is a subsidiary of Winn & Coales
(International) Ltd founded in London in 1883 and a
leader in corrosion prevention and sealing technology.
The Denso range of products have been used successfully
for more than 90 years and have a proven track record
with verifiable case histories.
The Denso range comprises a variety of specialised
pipe and structural coatings, marine protection systems,
concrete and tank coatings, including tapes, brush and
spray applied liquid coatings, mastics, primers and
sealants based on materials such as petrolatum, butyl
rubber, bitumen, plastics and epoxy resins.
Systems are tailor made for individual anti-corrosion
and sealing problems developed with the realities of an
on-site application in mind. The company’s extensive
product range is suitable for use in a wide range of highly
corrosive environments and operating temperatures.

Diavrosi Protection

www.guardian-integrity.com
Booth Number: 55
Contact Name: Con Nicolau
Email: enquiries-orders@diavrosiprotection.com.au
Phone: +61 402 264 764
Diavrosi Protection Pty Ltd is the exclusive Australian
distributor for JST Group’s Guardian Protective Coatings
range of products and tape systems for the protection of
pipeline, structural steel and marine structures. We are
the new force in corrosion protection.
JST Group is an Asian-based group that specialises in
corrosion mitigation through coatings. The management
team has over 40 years industry experience, most
in leadership positions at other reputable corrosion
mitigation companies, before joining forces to form
JST Group.
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DULUX PROTECTIVE COATINGS

www.duluxprotectivecoatings.com.au
Booth Numbers: 31, 32
Contact Name: Judy Knapp
Email: marketing@duluxprotectivecoatings.com.au
Phone Number: +61 132377
Dulux Protective Coatings provides effective, long term
protection against corrosion, chemical attack, abrasion
and impact damage in diverse, harsh and corrosive
environments with our broad range of products. Heavy
duty inorganic zinc silicate and zinc-rich epoxy primers,
high build epoxies, chlorinated rubbers, epoxy-acrylic
and polyurethane topcoats, micaceous iron oxide
coatings, polyurea and heat resisting product lines are
available from over 230 outlets across Australasia.
Dulux Protective Coatings’ experienced technical
consultants provide tailor made solutions for whatever
your project demands, even for the most demanding and
difficult conditions.

The ACA will again have a
C&P2018 App at this year’s
Conference in Adelaide
So make sure your mobile is
fully charged and ready to go,
to download the app.
Then you can search the
program for your preferred
sessions, presenters, locations
and social functions.
We will produce a ‘pocket
program’ for those who are
still wedded to the paper
version too!
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DUOGUARD AUSTRALIA PTY LTD

www.duoguard.com.au
Booth Number: 2
Contact name: David Hadley

Black and white

Adelaide and Launceston along with special project
offices in Wheatstone and Barrow Island, service
the mining, oil and gas, Defence, industrial and
marine industries, along with government assets and
commercial infrastructure including heritage buildings.

EXCELPLAS

Email: david.hadley@duoguard.com.au
Phone: +61 419 632 241
DuoGuard Australia are the sole distributors for Concrete
Preservation Technologies range of DuoGuard and
PatchGuard range of Hybrid and Galvanic anodes for
complete leading-edge corrosion solutions.
DuoGuard Australia also rely upon the Technical
support provided by CPT research and development of
new technologies for the treatment, assessment
and monitoring of steel reinforced concrete structures
and assets.
With over 40 years’ experience in corrosion management,
we offer an innovative and flexible range of cutting-edge
products designed to effectively treat steel reinforced
structures such as Wharves, Bridges, Bridge supports,
culverts, high rise apartments and many more. We
have installed our products into over 250 projects in 15
countries around the globe.

Duratec Australia

www.excelplas.com
Booth Number: 56
Email: info@excelplas.com
Phone Number: +61 3 9532 2267
ExcelPlas Labs provides independent testing, analysis
and advice on protective coatings to prevent corrosion.
ExcelPlas has extensive analytical capabilities for testing
of Protective Coatings and Insulation Consulting for major
oil and gas companies. We conduct corrosion surveys,
coating sampling, coating analysis and testing to ensure
coating specifications for a wide range of onshore and
offshore clients in Australia and the Asia-Pacific Region.
ExcelPlas Labs offer a full range of coating testing and
analytical services to Australia’s mining, oil, gas and
infrastructure sectors, including: forensic analysis for
undertaking various coating-based failure investigations
and problem solving.

JOTUN

Standard

www.duratecaustralia.com.au
Booth Number: 65
Contact Name: Sam O’Neill
Email: sam.oneill@duratecaustralia.com.au
Phone Number: +61 4 5955 5204
Duratec Australia is a self-performing, solutions-driven
contractor, specialising in the protection and remediation
of steel and concrete.
Our team of specialist technical engineers can identify
issues at an early stage, avoiding the disruption to your
business caused by replacing costly assets. Once issues
have been identified, our tailored remediation programs
provide our clients with best practice methodologies,
material selection and innovative solutions to extend the
service life of your assets.
Incorporated in May 2010, our team comprises
specialist remediation engineers and contracting
professionals who have worked in the industry for
many years. Our offices in Perth, Kalgoorlie, Karratha,
Port Hedland, Darwin, Melbourne, Sydney, Brisbane,

www.jotun.com
Booth Numbers: 61, 64

Jotun blue

Contact Name: Ted Riding
Email: ted.riding@jotun.com.au
Phone Number: + 61 3 9314 0722
Black and white

Jotun is one of the world’s leading manufacturers of
paints, coatings and powder coatings with over 9600
employees with 68 companies and 33 production facilities
on all continents. Jotun has agents, branch offices and
distributors in more than 90 countries. Jotun Australia Pty
Ltd supplies Protective, Marine, Fire Protection Coatings
and Powder Coatings nationally, providing a high level
of local service, manufacturing locally while supported
by Jotun’s global strength to provide best practice
solutions. Industries supported include: Offshore Oil &
Gas Production, Hydrocarbon Processing Industries (HPI),
Energy, Mining, Infrastructure, Marine Dry Dockings,
Marine Vessel New Builds, Tank Coatings & Linings
Pipelines and maintenance.
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MCU Coatings/ METALTEC TC

Black and white

NACE offers training and certification programs,
conferences, industry standards, reports, publications,
government relations activities and more.

NDT EQUIPMENT SALES
www.mcu-coatings.com.au
Booth Number: 30
Contact Name: Philip Lagrange
Email: info@mcu-coatings.com.au
Phone: +61 472 512 394
MCU Coatings is a new generation of corrosion
protection coatings for the most difficult application
conditions (high humidity, extreme temperatures, high
UV, no mixing errors and no sandblasting required). MCU
has a very short drying time (3 layers in less than two
hours) with surface preparations as limited as ST2, ST3,
(WAB, HP, UHP).
These 21st century moisture cure coatings are singlecomponent polyurethanes which form a strong barrier
to moisture, corrosion and UV, on any type of support:
steel, metal alloys, concrete. MCU is flexible, allows no
delamination, cracks or chalking, and can be applied
in humilities up to 100% and cures underwater. This new
generation of moisture cure urethane coatings has more
than 2 times the long-term resistance corrosion resistance
over time of any epoxy coating of older generation.
Metaltec TC is a waterborne, single component coating
applied with spray gun or brush in thicknesses ranging
from 100 to 800 microns per layer, for thermal insulation
at temperatures from -40°C up to 300°C. Finally, a new
alternative to traditional thermal insulation(rock wool +
aluminium shells), Metaltec TC offers similar coefficient
of thermal insulation (better in humid or moisture
environment) but applied more economically, allowing
no sandblasting, no maintenance, no inspection, perfect
Personnel Protection and avoiding completely CUI
applied together with MCU.

NACE International

www.ndt.com.au
Booth Number: 20
Contact Name: David Morphett
Email: ndt@ndt.com.au
Phone: +61 2 9524 0558
NDT Equipment Sales has been trading since 1992 and
is a leading supplier of equipment and consumables
to the non-destructive testing industry. Our customer
base includes companies from the Corrosion, Aviation,
Defence, Mining and Manufacturing industries both
nationally and internationally. Products include gamma
and x-ray equipment, radioactive sources, ultrasonic
equipment, hardness testers, eddy current systems,
magnetic particle equipment and consumables.
NDT Equipment Sales are also distributors for a range
of specialist C.U.I. equipment manufacturers. These
include Sonatest (Ultrasonic Inspection Systems); Lixi, Inc.
(The Profiler™); Sentinel NDT: (OpenVision™ Real Time
Radiography) and Vidisco (Digital Radiography).

NMT Electrodes

www.nmtelectrodes.com
Booth Number: 40
Contact Name: Kim van Loggerenberg
Email: kim@nmtelectrodes.com
Phone: +61 8 9256 4499

www.nace.org
Booth Number: 27
Email: firstservice@nace.org
Phone: +1 800 797 6223
NACE International equips society to protect people,
assets and the environment from the adverse effects
of corrosion. The organization serves nearly 36,000
members in over 130 countries and is recognized globally
as the premier authority for corrosion control solutions.
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NMT® Electrodes is a well-established name in providing
high quality, cost effective solutions and products in the
field of Cathodic Protection. NMT® Electrodes’ Mixed
Metal Oxide (MMO) and Platinised titanium Anodes
are the products of choice and are used and specified
worldwide for use in concrete, underground storage
tanks, pipelines, offshore and marine installations among
numerous other applications. NMT® Electrodes’ full
range of tubular, wire, ribbon, rod, mesh, mesh ribbon
and plate anodes are available from its Australian and
South African facilities.
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OLIVER TECHNOLOGIES

www.olivertechnologies.com.au
Booth Number: 29
Contact Name: Darren Oliver
Email: darrenoliver@olivertechnologies.com.au
Phone: +61 412 249 474
For over 30 years Oliver Technologies have supplied
equipment and consumables, services and custom
engineered solutions to manufacturing, industrial and
construction organisations nationally. We are a major
supplier of abrasive blasting, spray painting and dust
control solutions to the shipbuilding and associated steel
fabrication industry.
Today, we provide advanced technologies, equipment
and custom engineered solutions that ensure all your
surface preparation and coating needs are covered;
supporting spray painting, abrasive blasting, powder
coating, and dust and fume control. We offer a range of
integrated manual, automated and robotic technology
solutions to suit your process application
We also manufacture and install spiral pipe supporting
engineering, construction and formwork applications. We
have the capacity to handle everything from the supply
of a simple piece of equipment or spare part through to
the design, installation and project management of full
turn-key systems. We also offer a complete preventative
maintenance schedule and back up support, repair and
maintenance service for our customers.

Omniflex

www.omniflex.com
Booth Number: 60
Contact Name: Dave Celine
Email: aussales@omniflex.com
Phone: +61 2 8090 2144
Omniflex has been designing and manufacturing
electronic products and systems for the automation and
control industry since 1965. We specialise in providing
solutions to industry in the fields of Remote Monitoring
and Cathodic Protection Systems for both galvanic and
impressed current applications.

Black and white

Omniflex’s PowerView CP system integrates world
leading technology in distributed CP systems with full
web-based remote monitoring, testing and control to
provide significant cost saving in both installation and
ongoing monitoring.
The PowerView CP system harnesses our depth of
experience in harsh environments to bring reliable
enterprise wide solutions to the challenges associated
with installing and managing cathodic protection systems
in difficult locations spread over remote locations.

PCTE

www.pcte.com.au
Booth Number: 9
Contact Name: William Ward
Email: marketing@pcte.com.au
Phone: +61 3 9938 3830
PCTE are a supplier of test equipment for industrial and
construction applications. Our range covers; Construction
NDT equipment, conventional metal NDT, Materials
Laboratory, GPR and Geotechnical Instrumentation. We
have offices in Sydney, Melbourne, Brisbane, Perth and
Auckland. Our team of highly trained staff can deliver to
you the most relevant information that can help you to
make an informed decision when it comes to buying or
hiring our vast array of equipment. Service doesn’t just
stop on the way out of the door with PCTE, we provide
ongoing support after purchase and are able to offer
repairs and training.

The ACA will again have a
C&P2018 App at this year’s
Conference in Adelaide
So make sure your mobile is
fully charged and ready to go,
to download the app.
Then you can search the
program for your preferred
sessions, presenters, locations
and social functions.
We will produce a ‘pocket
program’ for those who are
still wedded to the paper
version too!
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Phillro Industries

www.phillro.com.au
Booth Number: 3

Black and white

PPG Protective & Marine Coatings is widely recognized
as a world leader in protective and marine coatings,
developing innovative, cutting-edge products and
services that are fit-for-purpose and are designed to
deliver value for money and protect customers’ assets in
some of the world’s most demanding conditions
and environments.

ProDigitek

Contact Name: Paul Jenkins
Email: paulj@phillro.com.au
Phone: +61 1300 503 610
Founded in 1971, Phillro Industries have grown to be a
respected specialised supplier of high-quality products
and equipment including:

www.prodigitek.com
Booth Number: 8
Contact Name: Vincent Stafrace
Email: admin@prodigitek.com

• NDT (Ultrasonic Non-Destructive Testing)
• Enterprise training Coatings fluid transfer pumps
• Spraying and Finishing Guns, Hoses and Systems
• Spray Booth Filtration
• Associated Safety products
• Solvent Recovery
• Food and Pharmaceutical Fluid Transfer
• Coatings Inspection
• Concrete Inspection
• Metal Detection

Phone: +61 2 9674 4222

We are also trained and authorised service and
repairers of Major Brands such as Graco & Ciemme. As
the Principal Australasian/Oceania Importer Distributor
for Elcometer Ltd, Phillro are the only Elcometer
authorised Service centre in the region. Phillro’s
activities include: Focused Product Training, Sales,
Service and Hire of Equipment manufactured by the
world’s most respected Brands.

When you buy from ProDigitek you don’t just buy the
equipment but also over 30 years of expertise in the use
of such equipment which is also supported by a global
support team with several years of field experience.

As the Australian representative for BioLogic Science
Instruments, ProDigitek, based in Seven Hills NSW, offers
the most cost effective Potentiostats to the scientific
community involved in Corrosion and Coatings research
aimed toward developing products to improve corrosion
prevention. Whether in the Laboratory or the field
solutions provided by ProDigitek include high end research
equipment to Universities, Government and Industry.

RUSSELL FRASER SALES PTY LTD

PPG Industries
www.rfsales.com.au
Booth Number: 47
www.ppg.com.au
Booth Number: 6
Contact Name: Michael O’Malley
Email: mo’malley@ppg.com
Phone: +61 436 694 848
PPG Industries’ vision is to continue to be the world’s
leading Coatings Company. Through leadership in
innovation, sustainability and color, PPG helps customers
in industrial, transportation, consumer products, and
construction to enhance surfaces in more ways than any
other company. Founded in 1883, PPG operates in nearly
70 countries around the world.
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Contact Name: Ashleigh Stephens
Email: rfs@rfsales.com.au
Phone: +61 2 9545 4433
Russell Fraser Sales Pty Ltd (RFS) has been supplying
Australia with non-destructive testing (NDT) equipment
for over 25 years. Russell Fraser and his team have had a
long involvement with Australia’s Corrosion industry, with
a vision to provide equipment with the greatest Quality,
Performance and Price. For the corrosion mitigation
industry, RFS provides 3D Scanners for pipeline integrity
assessment, Ultrasonic Thickness Gauges, Ultrasonic
Phased Array, Holiday Detectors, Thermal Imagers,
Videoscopes and much more.
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Savcor Products Australia (SPA)
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SIKA TECHNICAL EXCELLENCE

www.savcorproducts.com.au
Booth Number: 43
Contact Name: Vinay Swaroop
Email: vinay.swaroop@savcor.com.au
Phone: +61 3 9764 2651
Savcor Products Australia (SPA) is one of the leading
distributors of brand name corrosion products in
Australia. The company provides expert technical
support for a wide range of corrosion products including
materials for cathodic protection systems. SPA also
focuses on fast responses to enquiries, and can often
deliver various products directly from stockpiles, which
substantially reduces the waiting time for customers.

Seal Innovations Pty Ltd

www.sealinnovations.com.au
Booth Number: 34
Contact: Dominik Hollack
Email: sales@sealinnovations.com.au

www.aus.sika.com
Booth Number: 4
Contact Name: Lilian Sheba
Email: au.marketing@au.sika.com
Phone: +61 2 9725 1145
With 84 ICRI awards in 16 years, Sika is the global
company with the most concrete repair projects awarded
by the International Concrete Repair Institute (ICRI).
Sika is a global leader in specialty chemical product
supply for the building and construction industry, Sika
Australia prides itself on being technically driven and
project-motivated. Our product line features high-quality
concrete repair mortars, Latest technology corrosion
control solutions including corrosion inhibitors and
sacrificial and hybrid anodes, concrete admixtures,
specialty grouts, sealants and adhesives, structural
strengthening systems, industrial flooring as well as
roofing and waterproofing systems.

SN Integrity Pty Ltd

Phone: +61 3 8523 5780
Seal Innovations Pty Ltd is a leading manufacturer and
supplier of a wide range of sealing products specifically
designed for corrosive environments. Our mission is to
provide solutions and products for the most demanding
sealing applications across all industries where flange
corrosion is an issue.

www.sensornetworkscorp.com
Booth Number: 16

Flange face corrosion can directly affect seal integrity
leading to loss of containment, compromising safety,
impacting on local and wider environment and causing
unplanned outages and maintenance.

Contact Name: Nestor Sequera

Our extensive range includes products to prevent flange
and equipment corrosion or seal on existing corrosion
affected assets to reduce cost due to downtime repairs.

SN Integrity Pty Ltd was established in 2017 in Australia
to provide smart solutions for asset integrity. Our vision
is to become the preferred provider of state-of-the-art
ultrasonic technologies.

Email:nestor@snintegrity.com.au
Phone: +61 8 7220 6670

We have partnerships with leading industry worldwide
in the ultrasonic field coupled with over 30 years of
combined experience in inspection and corrosion in
oil and gas facilities onshore / offshore, enabling us
to provide support with selection and application of
high-quality products to manage asset integrity cost
effectively.
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Whenever confronted with a demanding situation
where ultrasonic may be useful, but where there is no
commercial solution available, contact us to assist in the
design and fabrication of customized ultrasonic systems.

repair jobs, and smaller applications. Material wastage is
significantly reduced. CAF requires minimal set up time,
training, clean up and machinery maintenance. More
expensive two-part pumps are not required.

SRG LIMITED

Svenic also provides filling, labelling, and assembly of
two-part cartridges, syringes, and other containers filled
with sealants, adhesives, coatings and foams.
We also supply:

www.srglimited.com.au
Booth Number: 53
Contact Name: Brendan McGuinness

• Crack Injection Components and Accessories
• Manual, Air and Battery-Operated Dispensers
• Advise, testing and package suitability

TCORR INSPECTION

Email: brendan.mcguinness@srglimited.com.au
Phone: +61 400 033 146
We offer a range of specialist construction services
to property owners and managers, local authorities,
designers, contractors and mining companies.
We have a unique understanding of concrete and the
long-term behavior of concrete subjected to adverse
structural forces and attacks by both natural and manmade agents. This depth of experience and technical
expertise ensures comprehensive remediation of
structures by our engineers and specialist tradespeople.
We are well equipped to undertake projects wherever
the location. Our proven track record and experience
in remediation projects – as well as our focus on safety,
quality and environment – ensures SRG are the right
people for the job. Our key focus is to deliver high quality
solutions in a safe and sustainable manner to the benefit
of the project, client and community.

www.tcorr.com.au
Booth Number: 44
Contact Name: Andrew Twining
Email: admin@tcorr.com.au
Phone: +61 8 8322 8098
Tcorr Inspection offers the following services to a wide
range of industries: corrosion engineering, protective
coating inspection and QA/QC, and cathodic protection
and pressure vessel inspections. Our head office is in
Adelaide, with a network of inspectors across Australia,
with State offices in Sydney and Brisbane.

UCC

SVENIC

www.unicc.com.au
Booth Number: 62
www.svenic.com.au

Contact Name: James Chaabani

Booth Number: 49

Email: james@unicc.com.au

Contact Name: Peter Coundouris

Phone: +61 3 9310 3515

Email: peter@svenic.com.au
Phone: +61 7 5539 2255
Svenic will exhibit its Coating and Foam (CAF)
Spray System. This portable and lightweight system
sprays paints, coatings, sealants, adhesives, foams,
polyurethanes, and polyureas using two-part cartridges
and static mixers. It is excellent for use in confined spaces,
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UCC provide solutions to corrosion and material
degradation issues across the Oil and Gas, Water, Energy,
Marine, Mineral Processing and Civil Infrastructure
sectors. UCC are uniquely innovative when it comes to
solving corrosion and material degradation problems
associated with infrastructure assets.
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XGEN COATINGS

Zoom Corrosion Technology

www.xgencoatings.com.au
Booth Number: 58
Contact Name: Michael King
Email: michaelk@xgencoatings.com.au
Phone: +61 4 9999 9656
xGen Coatings believe in the working towards a
sustainable future by reducing the carbon footprint that
we all contribute to everyday. We will do this by reducing
heating and cooling energy consumption and through
asset preservation.
Our Siloxane based coatings will restore your old
weathered surface and provide a flexible, yet high
impact resistant, barrier against UV, chemicals, salt and
heat up to 1000°C. It is suitable for Military, Marine,
Agricultural, Construction, Hospitals (will not support
bacterial growth) and general applications. Its covalent
bond means it will adhere to metal, non-ferrous metals
and any non-porous surface, providing years of high
gloss protection, ensuring you preserve your assets and
reduce maintenance costs.
Our NASA inspired ceramic product reduces heat loading
while providing a corrosion barrier that is highly efficient
with greater than 80% solar reflectance. It can reduce the
internal building temperature by up to 45%. Ultimately,
saving you energy, money and reducing your carbon
footprint on the environment. xGen for the NEXT GEN.

PROUDLY PRESENTED BY:

www.zoomct.com
Booth Number: 45
Contact Name: Alan Gaskin
Email: alan.gaskin@zoomct.com
Phone: +440 1252 314 759
Zoom Corrosion Technology (ZCT) was established
to provide corrosion solutions, predominantly, to the
global oil, gas and petrochemicals industry. With
experience dating back to 1992 the business is aligned to
manufacturers of technology who are considered global
specialist in their field of expertise. We work closely with
industry experts to provide advice and specifications with
the very latest coating and lining technology.
ZCT represents: Resimac Ltd. (UK), epoxy and
polyurethane performance repair materials and coating
systems; Corrotech Construction Chemicals (UAE),
UV cured GRP laminates and resins and Welesgard
(Germany), moisture cured Polyurethanes and Polyureas.
These materials, when combined, provide corrosion
solutions to the most aggressive problems in process
equipment; protection of insulation and mitigation of
CUI or long term external protection to pipelines and
onshore/offshore structures.
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Hot Dip Galvanizing Appearance:
More than Meets the Eye
Aesthetics can be a highly subjective
part of any protective coating
specification and it is no different
when it comes to hot dip galvanizing.
However, unlike some other coating
types, attempts at controlling the
outcome can be particularly difficult
due to nature of the galvanizing
process and the numerous factors that
influence appearance.
Over 30 different types of typical
surface conditions that can occur on
batch hot dip galvanized articles are
discussed in detail in the Hot Dip
Galvanizing Inspector Program run by
the ACA, which about 120 participants
from Australia, New Zealand and
Indonesia have successfully completed
since the course commenced in 2016.
These surface conditions include
everything from ash deposits to zinc
splatter, but by far the most common
point of contention where aesthetics is
concerned is the initial appearance
or colour of the galvanizing.

Figure 1 - A shiny new galvanized coating.

Figure 3 - Spangle pattern on galvanized poles.
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To understand the appearance of a
batch hot dip galvanized coating, it
is important to understand the basic
process by which the coating is created
on an article, usually steel. The process
consists of two main steps, with the
first being to thoroughly clean the
article (typically by degreasing and acid
pickling) followed by immersion in a
bath of molten zinc. It is in the zinc bath
where a metallurgical bond with the
steel (iron) is formed creating zinc-iron
alloy layers. This is generally followed
by a quenching step to cool the article,
which often contains an inhibitor to
provide interim passivation of the zinc
surface to prevent early oxidation.
Initial Appearances
From the batch galvanizing process,
there are four different initial
appearances a coating can develop based
on its formation; shiny, spangled, dull
and mottled. Some galvanized articles
may even develop more than one of
these appearances across their surface.

Galvanized steel with a shiny
appearance is the most commonly seen
and has become what people expect to
see when looking at newly galvanized
steel (Figure 1). This shiny appearance
is created by the solidification of
unreacted zinc on top of zinc-iron alloy
layers when it is withdrawn from the
zinc bath (Figure 2).
A spangled appearance has the same
general coating structure and lustre as
the shiny appearance, with the only
difference being how the zinc solidifies.
For spangle to form, certain types of
additional elements must be present in
the zinc to allow the crystalline pattern
to form. The concentration of these
elements and the cooling rate of the
article influence the size and shape of
the crystal formatio (Figures 3 & 4).
Dull-grey coatings on newly galvanized
steel are seen by some as an inferior
coating, but this is an inaccurate
assumption. A dull-grey colouring as an

Figure 2 - Typical structure of shiny galvanized coating.

Figure 4 - Large spangle pattern.
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initial appearance is due to the coating
structure being entirely made of zinciron alloy layers, with no top layer of
zinc. While there is always zinc pulled
up on top of the zinc-iron alloys when
an article is withdrawn from the bath, it
does not always just solidify in place as
with shiny and spangled appearances.
Sometimes, the zinc will continue to
react with the base iron and be totally
converted, leaving only zinc-iron alloy
at the coating’s surface (Figure 5 and
Figure 6). These coatings are usually
thicker than their shiny or spangled
counterparts and in-turn will have a
longer service life when placed in the
same environment.

A mottled appearance consists of a
dull-grey circular type pattern around
areas with a shiny finish (Figure 7).
It is also described as a cellular, web
(spider web), or mechanical scale
pattern and is often mistaken to be
the result of cracks in the coating.
This appearance occurs due to a partial
presence of zinc-iron alloy layers at
the surface of the galvanized coating
(Figure 8), with the pattern believed
to be due to the alloys being created
at grain boundaries only and the
remaining zinc solidifying without
reacting. This appearance may occur
in a localised area or extend over the
entire surface of an article.

Factors Influencing
Initial Appearance
Why can’t I specify the appearance
I want? A simple question with a
complicated answer. The commonly
seen differences in initial appearance
can rarely be controlled by the
galvanizer, as it is highly dependent
on the metallurgical reaction of the
coating formation that occurs while
immersed in the molten zinc. There
are numerous factors that influence
how a galvanized coating forms on any
given piece of steel, with the four main
factors affecting the initial appearance
being steel composition (or chemistry),
the surface condition of the article,

Figure 5 - Dull coating formed as reactive steel pipes are withdrawn from molten zinc.
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Figure 6 - Micrograph of dull galvanized coating.

Figure 7 - Galvanizing with mottled appearance.

Figure 8 - Micrograph of galvanized coating with partial eta layer.

Figure 9 - Sandelin Curve.

its cooling rate and its design and
fabrication, including venting
and draining.
1. Steel composition (chemistry)
Certain elements in the steel, in
particular silicon (Si) and phosphorus
(P), affect the reactivity of the iron
with molten zinc. The extent of
the reactivity is dependent on the
concentration of each element and
this relationship was first described
by Sandelin in 1940 (Figure 9). It is
now summarised in Table 9.1 of
AS/NZS 2312.2 “Guide to the protection
of structural steel against atmospheric
corrosion by the use of protective
coatings - Hot dip galvanizing”. The
compositions that cause a prolonged
or faster rate of reaction between the
iron and molten zinc while the steel
is submerged are known as ‘reactive
steels.’ These steels usually result in
mottled or dull appearances as well
as having thicker coatings.
2. Surface condition
The condition of the article’s surface
contributes to the initial appearance
of galvanizing. On a macro level,
the surface of the galvanized coating
typically matches or amplifies the

p.60

CORROSION & MATERIALS

article’s contours. A good example is if
the steel suffered from pitting corrosion
before being galvanized, the coating
will follow the corroding pits. On a
micro level, the surface profile affects
the reactivity of the steel with the zinc.
A rougher surface with a higher surface
area will generally result in increased
reactivity and higher potential for a dull
or mottled appearance, while smoother
surfaces are less reactive and more likely
to have a shiny appearance.
3. Cooling rate
The thickness of the steel will affect
the cooling rate of the article when it is
withdrawn from the molten zinc, with
thicker steel retaining heat longer and
hence more likely to develop mottled or
dull coatings. On large pipes or hollow
sections, a difference in appearance can
occur across the article due to cooling
rate. When the article is being lowered
into the quench, straight from the zinc
bath, the bottom surface cools quickly
and the steam generated from the
quench solution travels up and around
the top of the section, so it remains
at a higher temperature for longer. As
a result, the bottom surface retains a
shiny pure zinc layer while the zinc
and steel on the top half of the member

continues to react, converting the zinc
and leaving a dull zinc-iron alloy layers
at the surface (Figure 10).
4. Design and fabrication, including
venting and draining
The influence of design and fabrication
on appearance generally relates to the
adequacy of the venting and draining
along with variations in section
thicknesses and fabrication methods.
If vent and drain holes are too small, it
will take more time for the zinc to flow
around and/or into the article when
being dipped as well as more time
to flow out during withdrawal. This
also increases the time taken to cool
the article and in turn can affect the
surface appearance.
Ideally, thickness variations in
fabrications should be minimised to
help avoid distortion but this also helps
to limit variations in initial appearance
due to different cooling rates.
Another factor related to design and
fabrication that affects appearance is
when steels of significantly different
chemical composition are used in
the one article (Figure 11). This can
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Figure 10 - A partially shiny and dull galvanized coating resulting from
the effect of cooling rate.

Figure 11 - Steels with significantly different steel composition used
in the same fabrication.

Figure 12 - Schematic of zinc
patina formation.

Figure 14 - Galvanized guardrail.

Figure 13 - Galvanized handrail.

lead to completely different initial
appearances between adjacent areas,
despite the whole article being dipped
at the same time.
Appearance Over Time
All metals oxidise in the atmosphere and
create a passive film on their surface.
For zinc, this natural passivation process
results in a noticeable change to its
appearance and generally occurs in three
stages, as shown in Figure 12. The result
of this process is the formation of a
relatively insoluble zinc carbonate film,
known as the patina, which has a matte,
light grey colouring. Everyday examples
of commonly galvanized objects where
this light grey appearance of the patina
can generally be observed include
handrails (Figure 13), street sign posts,
roadside guardrails (Figure 14), and light
poles (Figure 15).
The development of the zinc patina
happens over time and the speed of
change will vary depending on the
exposure environment. At the extremes,
it can happen in as little as a couple
of days or take as long as a few years,
but for most common exposures in
Australia and New Zealand it will
develop over a few weeks or months.

Another appearance one may come
across, usually on older galvanized
coatings, is what’s commonly referred
to as bronzing. For a typical shiny
coating (whose structure is shown in
Figure 2), bronzing will start after the
eta layer is consumed and corrosion
of the top alloy layer (zeta) starts. As
there is a small percentage of iron in
the alloy layers, small amounts of iron
oxide (rust) are formed on the surface
coating, creating a ‘bronze’ or ‘rusty’
appearance. This appearance can be
confused with rusting of the base steel,
however there is always a significant
amount of galvanized coating
remaining on top of the base steel. One
method for determining the difference
between bronzing and corrosion of the
base steel is to take coating thickness
measurements of the area.
As initial dull coatings don’t have an
eta layer and their coating structure
consists solely of zinc-iron alloy layers,
it is likely bronzing will occur relatively
early in the coating’s service life. This
can also be the case with articles that are
centrifuged or ‘spun’ after withdrawal
from the zinc bath. The thickness of
the eta layer for centrifuged articles will
often be reduced, as much of the zinc

Figure 15 - Galvanized
light pole.

withdrawn from the bath will be spun
off. In service, with a reduced eta layer,
the alloy layers will be reached sooner
than a ‘typical’ coating, hence bronzing
of the coating will occur earlier.
As the alloy layers with higher iron
content are exposed bronzing becomes
more pronounced, but research has
shown the corrosion rate of the
galvanized coating is essentially
unchanged if a zinc patina has formed.
Summary
Irrespective of whether the initial
appearance is shiny, spangled, dull
or mottled, it doesn’t affect the
corrosion protection offered by the
coating and over time the appearance
of the galvanized coating will change
as it naturally weathers. Facts worth
remembering when next writing a
specification or designing a galvanized
structure where aesthetics is to be a
focal feature.
Ann Sheehan
Corrosion and Sustainability Officer
Galvanizers Association of Australia
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The Corrosion Conundrum:
Durability Risks and Protection
to Bridge Structures
Over the past few decades, the desire
of extending the useful service life
of infrastructures has become of
paramount significance. Where
the aging infrastructure is a serious
problem faced by countries across the
world, the premature deterioration has
also emerged as the major problem
that results in reduced service life of
the reinforced concrete structures.
The construction industry has
recently been witnessing ambitious
designs and specifications to achieve
this desired design service life. The
adoption of high standards of design
and construction of new concrete
structures has become a major
focus. Despite the ambitious project
specifications and design parameters,
reinforced concrete structures are
always subjected to numerous
durability risks. This article attempts
to highlight the carbonation and
chloride attack risks to the reinforced
concrete bridges.
Bridge Hierarchy - Bridge Structural
Elements and Exposure to Risks:
There are different types of bridges
and a general classification of bridge
components is shown in Figure 1.
Concrete bridge structural elements

are constantly subjected to multiple
risk factors that result in deterioration
over the course of their service lives.
The causes of deterioration and
concrete distress are due to multiple
expository variables such as aging,
corrosion, cracking, vehicular overload,
environmental factors, climates,
material properties, inadequate design
and poor asset management. Natural
hazards, floods and collisions are also
primary causes of bridge failures.
Bridge failure may be defined as
the inability of a bridge to serve its
intended function with the desired
levels of safety and serviceability.
Failure of a bridge may be attributed
to a number of independent and
interrelated factors. Corrosion of
the steel generates iron oxides and
hydroxides, resulting in 5 to 6 times
increase of volume than the original
size. This increase in volume causes
expansive forces to accumulate within
the concrete around reinforcement
and results in concrete spalling. The
American National Bridge Inventory,
2006, reported that environmentinduced corrosion has structurally
affected 73,764 bridges in the USA.
The US Department of Transportation

report suggested in 2012 that 11%
of the country’s 607,380 bridges fall
under the classification of structurally
deficient assets due to traffic loads,
aging of construction materials and
other factors. Similarly, a considerable
number of bridges located in the
coastal areas of Japan have experienced
early onset concrete deterioration due
to corrosion within ten to 15 years of
construction completion.
The Environment - Understanding
the Climate Change and Carbonation
Concrete deterioration rate depends
not only on material specifications
and construction practices, but
also relies on the on-going climatic
environment during the life cycle
of the structures. Atmospheric CO2
is a growing cause of corrosion in
bridges, buildings and other concrete
infrastructure throughout the world.
Using probabilistic and reliability-based
approach, Stewart et al. researched on
“Climate Change Impact and Risks of
Concrete Infrastructure Deterioration”
and concluded that carbonationinduced damage risks may increase by
over 400% by 2100 for inland arid or
temperate climates in Australia.

Figure 1.. Bridge hierarchy – concrete bridge components and
elements. Source: Moufti, Zayed and Dabous, (2014)
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During the last two and half centuries,
the concentration of carbon dioxide
in the atmosphere has significantly
increased by 36% from 280 ppm
to 380 ppm. An interesting article
in Sydney Morning Herald, 2015
by Nicky Philips highlighted the
detrimental effects of carbon dioxide
on something as simple as a loaf of
bread. A nicely risen loaf of bread
(Figure 2, right) might turn to a ‘not
so appealing’ bread (Figure 2, left)
due to the high concentration of
carbon dioxide affecting the grain’s
quality if greenhouse gas emissions
are not abated significantly. With
CO2 expected to rise from 380ppm to
550ppm by 2050, future bread will be
like the loaf on the left.
Concrete, being the most produced
construction material, second only
to water in global consumption,
contributes more than 5% of annual
global CO2 emissions. The use of
supplementary cementitious materials
is becoming common in durabilty
concrete mix designs. Repair mortar
manufacturers such as Fosroc, have
also started manufacturing high
performance repair materials based on
supplementary cementitious materials
making it more environmentally
friendly and sustainable with a lower
carbon foot print.
The exposed elements of the bridge
super-structure are subjected to
carbonation – the process that results
in reduction of the concrete pH. The
formation of the passive layer protects
the steel in concrete due to inherent
alkaline environment in concrete. As a
result of carbonation, the passivity of

steel is disrupted and electrochemical
process of corrosion can be initiated.
Carbonation takes place as a result of
the penetration by atmospheric carbon
dioxide, which reacts with the calcium
hydroxide in the concrete to form
calcium carbonate. This consumption of
calcium hydroxide drops the pH level of
concrete which is the primary effect of
carbonation. This process begins almost
as soon as the concrete structure is
built but takes time for the carbonation
process to change the alkalinity at a
depth to affect the embedded steel
within the concrete.
As a secondary effect, carbon dioxide
could also cause leaching and additional
shrinkage due to the transformation
of CO2 into carbonic acid (H2CO3) and
its reaction with calcium hydroxide to
form calcium carbonate and water. The
reaction is described by:
H2CO3 + Ca(OH)2 → CaCO3 + 2H2O
The external relative humidity range
of 40% to 80 % increases carbonation.
The carbonation below 30% relative
humidity is almost negligible. The
diffusion of carbon dioxide is,
however, hindered under higher
relative humidity due to water filling
the concrete pores and low rate of
CO2 diffusion in water. In addition to
other factors such as relative humidity,
time, temperature, atmospheric CO2
concentration, design, the rate at
which the carbonation front progresses
through the reinforced concrete is
reliant on the quality of the concrete
(porosity, permeability, water-cement
ratio). By using high quality concrete
and an adequate depth of concrete

Figure 2: The larger loaf on the right was made with wheat grown in standard conditions.
The loaf on the left was from wheat grown in high carbon dioxide conditions. Baked at the
Australian Grains Free Air CO2 Enrichment facility (AgFace) in Victoria by a research group.
Photo: Simone Dalton, Source: The Sydney Morning Herald, 2015

cover, the risk of corrosion due to
carbonation is greatly reduced. Low
permeability concrete mix design
may be achieved with the addition
of supplementary cement materials
such as fly ash, slag and micro silica.
These similar standards of quality are
important while using cementitious
repair materials for the remediation of
concrete. The carbonation resistance
of repair mortars used for remediation
and rectification of concrete should
conform to BS EN 13295:2004. Repair
mortars and engineered protective
coatings such as Fosroc Renderoc and
Dekguard provide an effective barrier
against atmospheric carbon dioxide
and other corrosive agents.
Chloride Induced Corrosion and
Additional Factors – Salt Bae vs
Salt Spray
The role of the chloride ion in inducing
reinforcement corrosion is well
documented. Chloride ions can diffuse
into concrete from de-icing salts or
from salt spray in marine environments.
Other sources include chloride
containing admixtures, contaminated
materials and water, air borne salts
and chlorides in ground water. Higher
concentration of chlorides disrupt the
passive film and subject the reinforcing
steel to corrosion. Chloride attack from
pitting action to the reinforcement
could result in sudden collapse of a
structure if remained undetected.
Salt Bae (renowned Turkish chef Nusret
Gokce with millions of followers)
brings out the best flavours in steak
by sprinkling salt on it in his iconic
way but the same salt spray brings
out the worst in concrete durability.

Figure 3: Carbonated reinforced concrete
- Spraying freshly broken concrete with
phenolphthalein indicates pink, noncarbonated areas.
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Figure 5: Salt Bae (Chef Nusret Gokce) sprinkling salt on a piece of meat is sensational.
Source: Instagram

Figure 6: Salt spray is detrimental to
concrete. Source: www.fosroc.com

Where sprinkling salt on meat leads
to a scrumptious and succulent steak,
sprayed salt on structures may lead to a
concrete disaster.

hierarchical evidential reasoning
approach”, Journal of the Transportation
Research Board, No 2431, Transportation
Research Board of the National Academies,
Washington. pp. 88-96.

Strength degradation mechanisms
can be classified as affecting either the
concrete or the steel reinforcement,
or both. Concrete deteriorates due to
the chemical reactions in the cement
(sulphate attack) and the formation
of internal pressure. Concrete also
gets challenged by chemical reactions
between the cement and aggregate
(alkali-silica reaction), or by freezethaw cyclic attack. The deterioration
of reinforcement steel results primarily
due to the initiation stage of ingress
of chloride ions and/or carbonation
process, and then the propagation
(material loss) stage. Additionally, the
internal pressures formed by corrosive
agents can lead to cracking and spalling
of the concrete.
A macro corrosion cell can easily
be developed due to a difference
in chloride ion concentration. A
simple example is the use of de-icing
salts to a bridge deck where the top
reinforcement receives more chloride
than the bottom reinforcement mat.
This uneven distribution of chloride
ions results in the formation of macro
corrosion cell.
In a marine environment, although
chloride ion concentration in fully
submerged bridge elements far exceeds
the threshold level required for the
onset of corrosion of reinforcing steel,
the insufficient oxygen level hinders
the corrosion process. The diffusion of
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oxygen in fully saturated concrete is
very slow and is associated with very
low corrosion rates. The pile caps and
piers in splash and tidal zones are the
most critical zones that are subjected to
the chloride attack. Galvanic protection
using a distributed anode system has
a proven track record for corrosion
control and cathodic protection
of bridge structures. These anodes
are widely used across the world to
provide long term corrosion solution to
bridge piers in splash and tidal zones,
abutments and decks.
Conclusion
Corrosion in concrete structures is an
alarming situation of serious concern.
The scope of this article is to highlight
the risks of carbonation and chloride
induced corrosion. However, all risk
factors are important and affect the
performance of a structure, over a
period of time. Failure of a bridge
cannot usually be attributed to a
single factor. All the stages in the life
cycle of a structure are important and
need to be taken into consideration
during planning and designing stages.
Any defects during the construction
of new concrete structures should
be rectified using sustainable, high
performance, high strength and
high resistivity mortars. In marine
environment, distributed anode systems
provide a long term galvanic solution
for corrosion control and cathodic
protection of existing bridge structures.
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ACA Standards Update
Welcome to the corrosion related standards report for November 2018.
The standards reporting for 2018 is scheduled against specific interests and as indicated below:
Issue 2018

Standards search for Specific Interests

February
May
August
November

Oil & Gas
Water & Wastewater
Concrete & CP
Asset Management / Coatings

This Standards report focuses on Asset Managment in relation
to corrosion.
As previously this is in two stages, namely:
1.		A global standards and publication focus at 20 September
2018, searching through SAIGLOBAL Publications at
https://infostore.saiglobal.com/store, for all current
publications and standards relating to corrosion and its
prevention for the topic of ‘Asset Management’.

B. on ‘Asset and Management’ there were 305 citations;
i. 15 from AS;
AS 4292 Railways Safety Management series;
AS 4000 General conditions of contract set;
3 AS/ISO 55000 to AS/ISO 55002) with these packaged into a
set; 7 AS/IEC
ii. 8 from ASTM;
iii. 21 from ISO and

These results are shown in Tables 1.

iv. 38 from BSI (selection only); and 11 DIN; see Table 1a.

2.		A SAI Global search, as previously, at https://infostore.
saiglobal.com/store/default.aspx?SearchType=power for
new standards, amendments or drafts for AS, AS/NZS,
EN, ANSI, ASTM, BSI, DIN, ETSI, JSA, NSAI and standards
and amendments for ISO & IEC published from 28 June
- 20 September 2018, using the key words and key
word groups:

C. on ‘Asset and Corrosion’ there were 3 citations;

‘durability’.
‘corrosion’ or ‘corrosivity’ or ‘corrosive’; but not ‘anodizing’
or ‘anodize(d)’.
'paint’ or ‘coating’; but not ‘anodizing’ or ‘anodize(d)’.
'galvanize' or ‘galvanized’ or galvanizing’.
'electrochemical' or ‘electrolysis’ or ‘electroplated’.
‘cathode’ or 'cathodic'.
‘anode’ or ‘anodic’.
'corrosion' and 'concrete' or ‘concrete’ and ‘coatings’.
These results are shown in Table 2.
Summary
1.		Through SAIGLOBAL Publications at https://infostore.
saiglobal.com/ for a search of current standard
publications, from all publishers (see Stage 1 Report Table);
A. 	There were no citations for ‘Asset Management and
Corrosion’, but all aspects of corrosion and its prevention
are an important part for the optimal life cycle
performance of your buildings, structures and equipment
assets and need to be included in your asset management
strategy; for an overview of asset management refer to1
‘Setting a good standard for asset management’ and the AS
ISO 55000 set2 three standard ‘Good Management Practice
- Asset Management Set’;

i.

1 AS (AS 4645 Gas distribution network management);

ii.	2 EI (EI 1560 Recommended practice for the operation,
inspection, maintenance and commissioning of aviation
fuel hydrant systems and hydrant system extensions,
EI 1560 : 1ED Recommended practice for the operation,
inspection, maintenance and commissioning of aviation
fuel hydrant systems and hydrant system extensions).
D.
i.
ii.
iii.
iv.
v.

on ‘Management and Corrosion’ there was 142 citations;
7 AS;
1 AWWA;
1 ASME;
7 API;
7 ISO – see Table 2a; :

2.	Across SAIGLOBAL online Standards Publications there
was a total of 48 listings of new standards, found that were
issued from 28 June -to 20 September 2018; 0 from AS, AS/
NZS & SNZ;
These results are shown in Table 2 in the full report for
Members via Resources/www.corrosion.com.au.
See the Tables in the full report for Members via Resources/
www.corrosion.com.au for details.
Regards
Arthur Austin
(Arthur.Austin@alsglobal.com)

*For the full Standards Report, please visit www.corrosion.com.au
1
2

http://www.twpl.com/wp-content/uploads/Setting-a-good-standard-for-asset-management-Times-20131.pdf
https://infostore.saiglobal.com/store/Details.aspx?ProductID=1946853
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Paint and coating applications have
evolved by leaps and bounds over
the years. Traditionally, paints were
selected based solely on aesthetic
appeal and durability. However, with
the advent of new technologies there
are several innovative and unique
options to consider.

organic coatings are generally less
expensive than ceramic coatings and
require less skill to apply, they possess
limitations that make them unsuitable
for use in specific environments.

Ceramic coatings in particular
have drastically changed the paint
and coating landscape since their
introduction in the 1970s. Several
industries including oil and gas,
construction, aviation, aerospace,
automotive and electrical rely on
ceramic coatings for a number
of applications.

1. Corrosion Protection
The tough outer shell of a dried
ceramic coating chemically bonds to
the metal substrate to form a passive
and impervious top layer. This layer
prevents air and moisture from coming
into contact with the underlying metal.
With oxygen (the cathode) and moisture
(the electrolyte) out of the equation, the
oxidation reaction cannot occur, and
therefore corrosion cannot occur. This is
a form of barrier protection.

In this article, we will take a look at
ceramic coatings and detail their most
common uses across various industries.
What is a Ceramic Coating?
To understand the composition
of ceramic coatings, we must first
understand what is meant by a ceramic
in this context. A ceramic is defined
as an inorganic, non-metallic solid
material composed of metal, nonmetal
or metalloid atoms held in ionic and
covalent bonds. A ceramic consists of
inorganic compounds that have been
shaped and hardened by exposure to
high temperatures.
Ceramic coatings are paints infused
with ceramic microspheres, which are
microscopic round ceramic particles
that are distributed throughout the
coating solution.
As opposed to traditional coatings that
contain up to 60% solvent, ceramic
coatings contain a high percentage of
solid microspheres. Therefore, most
ceramic coatings are classified as high
solids coatings since these microspheres
occupy a significant portion of the
solution by volume.

Listed below are some of the most
popular uses for ceramic coatings.

In the oil and gas industry corrosion
damage can cost millions of dollars
every year. Pipelines and other offshore
equipment are typically coated with
ceramic coatings to prevent corrosion.
This can help extend the equipment's
lifespan, minimize repair costs and
decrease maintenance downtime.
2. Friction Reduction
Friction between components can
slow machinery parts, increase energy
usage, encourage fretting corrosion and
decrease equipment lifespan due to
accelerated wear and tear.
Ceramic coatings possess a high degree
of hardness and a significantly low
coefficient of friction. In other words,
the coating allows components to
‘slide’ over each other more easily,
therefore reducing the amount of
frictional force.
Some typical industrial applications for
low friction ceramic coatings include
pumps, chutes, conveyors, valves and
ball bearings.

Due to their high percentage of
solids, ceramic coatings are usually
thicker and act as a more efficient
barrier against extreme weather
conditions when compared to oil and
water-based solutions.

3. Electrical Insulation
Ceramic coatings are classified as
dielectric coatings, which mean that
they are highly resistive to electric
current, thus making them very suitable
for electrical insulation applications.

On the downside, ceramic coatings
require more skill to apply. Methods
such as detonation guns, oxygen
acetylene powder deposition, chemical
vapor deposition and plasma spraying
are typical methods that are used to
apply ceramic coatings to surfaces.

Apart from the electronics and
electrical industry, electrical insulation
materials are also in high demand
in the mechanical, industrial and
automotive sectors.

Common Applications
for Ceramic Coatings
Ceramic coatings are quickly becoming
a viable alternative to organic and
polymer-based coatings for surface
protection applications. Although

Some components that are commonly
insulated with ceramic coatings include:
H
 andheld tools
E
 lectrical cable racks
C
 ircuitry
C
 ontact bearings
E
 ngine components

4. Thermal Barrier Protection
Overheated metallic components are
prone to failures such as thermal fatigue,
warping and melting. Thermal barriers
are materials that are applied to metallic
surfaces operating at high temperatures.
Ceramic coatings form an effective
thermal barrier that limits the thermal
exposure of structural components.
Ceramic coatings are known to
withstand temperatures in excess
of 1200°F (650°C), with specially
formulated composite ceramics
withstanding up to 1600°F (870°C).
In the aviation industry, ceramic
coatings are used to insulate turbine
alloys from thermal cycling and
melting. When used in conjunction
with cool air, thermal barriers allow
for higher internal combustion
temperatures (higher than the melting
point of the alloy in some cases) and
greater turbine thrust efficiency.
5. Aesthetics
In addition to its protective properties,
ceramic coatings are also used for their
naturally vitreous appearance. In the
automotive industry, ceramic-based
coatings are preferred over other types
of vehicle coatings due to its ability to
maintain a glossy finish over a greater
length of time.
Moreover, vehicles coated with ceramicbased paints do not require frequent
waxing and are easier to clean.
The glossy appearance and durability
of ceramic coatings are also used
in the dental industry for tooth
repair to replicate a natural ‘pearly
white’ appearance.
Conclusion
The versatility of ceramic coatings
makes them a viable alternative to
traditional organic paints. In some
cases, ceramic coatings offer several
protective properties that overcome
the limitations of organic-based paints.
This allows ceramic coatings to be used
in situations that are simply not suitable
for conventional paints.
Although ceramics can be initially
more expensive due to their higher
material cost and the cost of equipment
and skilled labor required to apply
them, the reduction in the amount of
maintenance and repair operations can
result in significant cost savings over
the long term.

Krystal Nanan
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Comprehending coating
adhesion: part 1–
to stick or not to stick?
Rob Francis,
R A Francis Consulting Services
1. Introduction
Liquid epoxies are the workhorse
for the protective coating industry,
providing economic protection to
steel and other substrates in a wide
range of atmospheric, submerged and
buried environments. One of their
major advantages over other generic
types is their excellent adhesion to
steel substrates and previous coatings.
However, if applied to polyethylene,
as for example, field joint coatings
on three-layer polyethylene pipeline
coatings as shown schematically in
Figure 1, they do not adhere. Yet there is
no problem applying epoxies to steel or
fusion bonded epoxy pipeline coatings.
Such behaviour is puzzling to specifiers
and applicators used to dealing with
epoxies on steel.
This paper looks at the factors that
determine whether or not a given
coating will adhere to a substrate. It
discusses why epoxy usually shows good
adhesion to most substrates and why
there are problems with polyethylene
and related polymers. It discusses the
reasons abrasive blasting the surface
does not assist adhesion in this case
and in fact can make it worse, and
looks at treatments for such surfaces
to try to improve adhesion. There are
coatings that can successfully adhere to

polyethylene and similar surfaces and
their mechanism of bonding is reviewed.
Finally, there is brief review of methods
that are used for measuring coating
adhesion and why results of these
tests bear little relationship to actual
interfacial bonding forces. First some
background on adhesion fundamentals.
2. Basics of coating adhesion
Consider a situation where a paint is
applied to a surface. To adhere to a
substrate it must first wet, or stick to,
the substrate. Wetting can be defined
as adhesion of a liquid to a solid. The
coating will wet the substrate only
when the relative surface energies
of the coating and the substrate are
appropriate. All surfaces have surface
energy (also known as surface free
energy or surface tension for liquids) as a
result of the atoms or molecules tending
to orient themselves to minimise the
surface area. In a liquid, droplets will
tend to form a spherical shape which
has the smallest surface area for a given
volume. Solids also have a surface
energy and try to minimise their surface
area by causing an applied liquid to
spread across this surface. However, the
surface tension of the liquid will oppose
this property by attempting to minimise
its own surface area. As a result, there
is a competition between these two
tendencies. To determine if a given
liquid will wet a given surface, we need
to look at the relative surface energies of

Figure 1: Liquid epoxy field joint coatings can have problems adhering to polyethylene
mainline pipeline coatings.
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each. The two components cannot be
looked at separately.
Surface energy is defined as the amount
of work or energy required to create a
unit area of surface and has units such
as Joules per square metre (J/m2). Surface
tension is the force per unit length
acting upon an imaginary line drawn
on the surface. The SI units for surface
tension are Newton per metre (N/m),
which is numerically equivalent and
used interchangeably with Joules per
square metre. Because N/m is a rather
large unit, surface tension is commonly
expressed as milli Newtons per metre
(mN/m) which is equivalent to the old
unit of dyne/cm used in past literature
and still widely quoted. Similarly,
surface energy is usually quoted in milli
Joules/m2 (mJ/m2). For liquids, the term
surface tension rather than surface
energy is more commonly used, so to
enhance ease of comprehension this
term will be used.
A polar molecule such as water has a
relatively high surface tension because
of the hydrogen bonding forces exerted
on the surface molecules by the internal
molecules beneath it. A non-polar
liquid, such as hexane, will not have
these forces and has a lower surface
tension. The surface tension of liquids
can be measured relatively easily using,
for example, the capillary rise method.
One end of an open bore capillary tube

Figure 2: Contact angle θ for a liquid on a solid
with (a) good wettability and (b) poor wettability.
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is immersed into the solution and the
height to which the solution rises is
related to the surface tension. Surface
energy of solids is more complex and
usually measured indirectly using the
contact angle method discussed below.
A drop of liquid placed on a surface
may spread out or ball up, depending
on how it wets the surface. Raindrops
bead up on a freshly waxed car because
the surface energy of the water is higher
than that of the wax. In contrast, if the
surface energy of the liquid is less than
that of the substrate, such as soapy
water on an oil-free surface, it will
spread out and wet the substrate thus
making the intimate contact necessary
for good bonding. If it wets the surface,
the contact angle (θ) between the
liquid and the surface is very small, as
shown in Figure 2(a). A liquid which
completely wets the surface will have
a contact angle of 0°. A liquid which
shows poor wetting properties will have
an angle greater than 90°, as shown in
Figure 2(b).
For a drop of liquid on a surface shown
in Figure 2, the substrate and the liquid
in air will each have a different surface
free energy value. For wetting, the
surface energy (tension) of the liquid
being applied must be lower than the
surface energy of the solid. Practically,
the surface tension of the liquid would
need to be at least 10 mJ/m2 lower than
the surface energy of the substrate. The
surface energy of a substrate depends
on the type of material as well as its
cleanliness and roughness. Table 1
gives surface energy figures for some
surfaces, coatings and related materials.
On typical well-prepared metals, the
surface energy is of the order of several
hundred millijoules per square metre.
So, even if not perfectly clean, they have
much greater surface energy than typical
paints (20 to 70 mJ/m2) and wetting of
such surfaces is not normally a problem.
However, plastics such as polyethylene
and PTFE are low energy surfaces and
the same coating would not wet the
surface. Adding solvent to a coating
High surface energy
Surface
Metals (ideal)
Metal oxides
Metals (realistic in air)
Water

will lower surface tension and viscosity,
enabling better flow over a surface, but
still not allow wetting of a low energy
surface. Modern coatings with low or
no solvent have higher surface energy
and viscosity and are more likely to
have difficulty wetting out a surface. It is
worth noting that actual surface energy
figures of metal surfaces are an order of
magnitude less than ideal values.
From a practical point-of-view, relative
surface energy studies can be carried
out placing drops of coating on a
substrate and watching the spreading.
If the droplet remains as a small ball
(high contact angle) wetting is poor and
adhesion problems must be expected.
If the drop spreads across the surface
(low contact angle) the coating will
wet the surface and should have good
adhesion. However, sometimes solvents
or additives can create an atmosphere
above the drop that may cause a drop
that initially wets the surface to ball up
and de-wet the surface.
3. Roughening of low energy
surfaces
Table 1 shows that surfaces such as
polyethylene, polypropylene and
PTFE are inherently low energy (18
to 31 mJ/m2) and cannot be wetted
by typical coatings such as epoxies.
Is there anything that can overcome
this inherent incompatibility between
epoxies and low energy surfaces?
Abrasive blasting is a quick and
economical means of cleaning and
preparing metals and other surfaces to
improve coating adhesion, so it would
the obvious first method to look at to
see if this can allow wetting of a low
energy surface.
Surface roughness will have an effect on
wetting, contact angles and adhesion.
This effect can be through a number
of different mechanisms. Roughness is
generally agreed to improve wettability
and increase dry adhesion of paints on
metals by increasing surface area and
providing resistance to shear stresses in
coating curing and during service, but

it can have a negative effect on wetting
of low energy surfaces. This unusual
behaviour can again be explained in
terms of wetting and contact angles.
For most organic liquids with a contact
angle less than 90°, such as epoxy on
steel as shown in Figure 3(a), the effect
of roughening is to make the contact
angle lower so the effect of roughening
is to improve wettability. However,
if the surface is contacted by a liquid
with a contact angle greater than 90°,
such as epoxy on polyethylene, then
roughening has the opposite effect of
increasing contact angle and reducing
wettability, as shown in Figure 3(b).
Therefore, the wet adhesion of an epoxy
on a roughened surface of polyethylene
is less than that on a smooth surface.
Trapping of air pockets and difficulty
filling surface features, especially with
viscous materials, with a poorly wetting
liquid can also reduce adhesion on
low energy surfaces. In addition, gap
filling may be competing with curing
of the coating. One reason fast curing
epoxies, for example, may not have
the same adhesion as their slow curing
equivalents are that the fast curing
epoxy does not have time to fill the
crevices on the substrate. Overall,
roughening a low energy surface by blast
cleaning will not improve wetting of
the surface by paint coatings and have a
detrimental effect on adhesion.

(a)

Abrasive blasting cannot be used to
prepare low energy surfaces. The next
possibility is to look at changing the
chemical rather than physical properties
at the surface.

Medium surface energy
mJ/m-2

500 – 5,000
200 - 500
50 - 500
73

Surface

(b)

Figure 3: Effect of surface roughness on
contact angle.

Low surface energy

mJ/m-2

Surface

mJ/m-2

Epoxy paints

~50

Polyethylene

31

Alkyd enamel

45

Polypropylene

30

Polyurethane paint

43

Mineral spirits

24

Polyester

43

Methyl isobutyl ketone (MIBK)

24

Polyvinyl chloride (PVC)

40

Ethanol

22

Acrylic emulsion

32

Hydrocarbons
PTFE

~20
18

Table 1: Surface energy of a substrates, coatings and related materials.
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4. Treatment of polyethylene
surfaces
The introduction of more polar groups,
such as hydroxyl or carbonyl groups,
on the polyethylene or polypropylene
surface will raise the surface energy
of a substrate. This requires surface
treatments usually involving surface
oxidation, such as by propane torches,
corona discharge techniques or acid
etching. Figure 4, from the work of
Rauhut [1], shows that flame treatment
and chromic acid etching can raise
the surface energy of polyethylene to
about 40 mJ/m2. At the same time, a
significant improvement in adhesion
is achieved. In addition, such process
will remove contaminants and weak
boundary layers. However, it should be
noted that such surface modification
may be complex, will typically add
to time spent and cost and may have
environmental or health and safety
issues. Furthermore, excessive treatment
can reduce adhesion if a weakly
adherent surface layer is formed.

Figure 4: Lap shear joint strength
versus critical surface tension for LDPE
pre-treated by various methods (1).
The main surface treatments are:
C
 orona discharge or plasma treatment
is achieved by applying a high voltage
of 5 to 50 kV which oxidises the
surface. An ‘active’ gas such as oxygen
or inert gas such as nitrogen may
flood the gap between the electrode
and plastic surface. UV radiation
along with ions, radicals and electrons
generated in the corona attack the
surface oxidizing it to a depth of
approximately 5 nanometres within
a few seconds increasing to ten times
this depth with further treatment.
After treatment, the surface contains
numerous reactive polar species which
raises the surface energy, but ablation,
oxidation and cross-linking of the
surface layer will also take place. UV
radiation alone, as used in the work
described in Figure 4, will cause similar
surface modification.
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F
 lame treatment produces similar polar
species to those created during corona
discharge treatment, modifying the
surface to a slightly greater depth. The
process can overheat surfaces so is not
used on thin film.
C
 hromic acid preferentially etches
regions of low and zero crystallinity of
the plastic simultaneously oxidizing
and etching the surface. It is much
slower than corona discharge or flame
treatments but creates much better
mechanical keying as root-like cavities
may form in the surface.
Is the significant improvement in
adhesion due to the approximately
10 mJ/m2 increase in surface energy?
A quick back-of-the-envelope
calculation shows that this is
nonsense. Surface energy of 10 mJ/ m2
is equivalent to 0.01 N/m surface
tension, or a gravity load of about
1 gram (~0.01 Newton) removing a
one metre wide strip of the material.
This is far less than the force required
to remove a sticky Post-It note! Yet the
actual joint strength has increased
many times with the flame or chemical
treatment. So this improvement
in joint strength is not due to the
small increase in surface energy
from surface modification from the
chemical or other treatments; but
rather from some other factor. In
fact, what is happening is that the
treatment opens up the crystalline
surface of the polyethylene making it
more amenable to intermingling and
entanglement of the polymer chains
of the adhesive. The more the chains
are intermingled, the harder it is to
pull them apart. However, if opened
up too much, the rough surface can
reduce adhesion. Also, time can cause
crystallinity to heal itself and the
adhesion of a treated surface can drop
away over time. The increase in surface
energy does assist initial wettability,
but it does not cause the increase in
adhesion. Improvements in wettability
and bonding arise from complex
topography rather than polar groups
introduced by surface oxidation [2].
5. Coatings for low energy surfaces
Because of the difficulty in wetting,
alternative coatings are required if good
adhesion to polyethylene or other
low energy surfaces is required, such
as a field joint coating for a polyolefin
mainline coating. AS 4822 [3] Appendix
K recommends cold applied polymeric
tapes and heat shrink sleeves field joint
coatings for polyethylene mainline
coatings. Polymeric tapes and heat
shrink sleeves are examples of pressure
sensitive adhesives, and the adhesion

mechanism is more complex than
simple wetting of the surface.
Pressure sensitive adhesives (PSAs) have
a backing film with a special adhesive
that can bond to a variety of surfaces.
The adhesive strength can range from
easily removable Post-It notes to highstrength, high adhesion, corrosion
protection tapes and sleeves. They can
adhere with relatively light pressure, the
adhesives remain permanently tacky at
room temperature and the materials are
elastic enough to be handled by hand.
There is a fine balance between the
adhesive flow, which is just sufficient to
flow into surface crevices, and cohesion
of the adhesive which resists flow.
Another advantage of pressure sensitive
tapes is that the bond is immediate
so there are no clamps required or
cure time. PSAs will usually have
operating temperature limitations and,
by remaining soft, may have limited
resistance to shear forces. Unlike many
PSAs, corrosion protection tapes and
sleeves are required to be permanent.
PSAs usually bond to surfaces through
dispersion (van der Waal’s bonds).
Pressure-sensitive adhesives are unique
among adhesives in that they do not
cure or undergo a chemical or physical
change during the bonding process.
The adhesive material when the tape
is applied is identical in properties
to that there when the tape is doing
its job or when it is being peeled
off. An epoxy, on the other hand, is
liquid when applied but solidifies to
resist deformation in service. PSAs
are examples of viscoelastic materials
that show liquid-like behaviour for
bond formation along with solid-like
behaviour to resist debonding. When
the adhesive is applied to the substrate
and pressure is applied, it makes
immediate contact for initial adhesion
as it acts as a viscous liquid but because
of the elasticity, resists separation when
stressed like a solid.
In theory, PSAs must meet the same
requirements regarding contact angle
and surface energy so they can wet the
substrate and they will stick better to
higher energy substrates such as metals
or PVC than low energy surfaces. But
there is a lot more than just getting the
surface energy right. Pressure sensitive
adhesives make use of their unique
viscoelastic nature of the adhesive to
wet the surface. They are soft enough to
deform to achieve intimate contact with
the surface so it is their low modulus
rather than viscosity which promotes
wetting. Figure 5 shows how adhesion
and cohesion properties change with
peel speed (strain rate). At very low peel
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speeds, the adhesive acts like a liquid
and very low peel strength is measured.
However, as the peel rate increases, the
adhesive becomes more viscous and the
forces are now used up in pulling the
adhesive apart. The adhesive fails in a
cohesive manner and the required peel
force increases. At very high strain rates,
the adhesive acts largely as a glassy solid
and easily fractures, resulting in much
easier removal.

and actual forces are usually some
combination of tensile, compression and
shear. Further, the rapid loading rates
inherent in the equipment and methods
used will amplify the measured failure
strength compared to that achieved
under normal viscoelastic processes in
polymers. Also, equipment or methods
that apply an uneven manual load will
produce lower readings than consistent,
automatic equipment.

(a)
(b)

Figure 5: Relationship between peel force and
viscoelastic properties.
The mechanism of PSA adhesion
is different from other adhesion
combinations. In many PSAs, it is
interaction between the molecule chains
some small distance from the surface
that provides the strength, not the
adhesion of the chains to the surface.
The important fact is that they remain
liquid at the interface. Even if the
surface energy of the adhesive is much
greater than the substrate, the backing
tape will cause the adhesive to wet out
the substrate by eliminating the air at
the air/adhesive interface [4].
Roughening the substrate can reduce
adhesion with PSAs. The high viscosity
of the adhesive does not get a chance to
fill the surface features on the substrate
of a roughened surface. As a result,
there can be built-in defects which can
initiate failure. The surface must clean
and free from dust, oil and moisture, but
roughness can have a negative effect.
6. Measuring adhesion of coatings
There are many methods for measuring
the “adhesion” of a coating with
for example, a recent draft standard
ISO/TR 19402 [5] listing 44 different
methods. These are often adapted from
test methods for adhesives, and can be
divided into three main techniques, as
shown schematically in Figure 6, with
tensile, shear or peel loading operating.
The different approaches will give
widely varying results for many reasons.
Firstly, each method applies a load on
the coating in different directions and
the loading direction will usually vary
over the area of the testing sample. It
is difficult if not impossible to generate
stresses only in the desired direction,

(c)
Figure 6: Three common test types
for measuring adhesion: pull-off,
shear and peel.
The basic features of the three test types
are described below:
P
 ull-off or tensile stress is created when
a load is applied perpendicular to the
surface. Although this is the major
component of most test methods used
for measuring adhesion of coatings,
such forces are rare on a coating in
service. A major problem is that if the
load is applied slightly off-axis, then
stress direction changes to peel, and
failure mechanism and force changes.
This seemingly simple test can yield
widely diverse results depending on
the apparatus and methodology used.
S hear stresses operate when a force is
applied parallel to the coating surface.
Such stresses would be applied to
a coating when, for example, the
substrate expands and contracts at
a different rate to the coating such
as from temperature changes. This
property is difficult to test on most
coatings, although methods are
available to assess such stresses in
tapes and sleeves (for example AS 4822
Appendix H) as shear is an important
stress imposed by movement of
pipelines underground.

P
 eel loads concentrate all the stress at
the interface where the coating pulls
from the surface. But stress distribution
is very complex and there is in fact a
compression zone just ahead of the
peel front causing local changes to
the adhesive. Excessive extension of
the backing can contribute to failure
at the adhesive/ substrate interface.
So factors such as the modulus and
strength of the backing and thickness
and strength of adhesive are more
important than interfacial adhesion.
Furthermore, values are in terms of
force per unit length, which cannot be
compared with results from tensile or
shear values which are determined in
terms of force per unit area. Although
it does not represent conditions that
a coating may experience in-service,
the peel test has been found to provide
a reasonable indication of how
well a coating has been applied by
determining how well it is bonded to
the substrate.
These basic principles underlie
numerous test methods ranging
from simple qualitative picking at
coating with a sharp knife, through to
measuring the pull-off strength using
sophisticated tensile testing equipment.
Part 2 of this paper looks closely at pulloff testing along with an examination of
the method, results obtained and how
they may be interpreted.
Practical adhesion values measured for
coatings are almost always orders of
magnitude greater than thermodynamic
work of adhesion as determined by
wetting experiments. The measured
adhesion strength will be influenced
by many factors independent of forces
at the coating/ substrate interface
including elastic, viscoelastic and
plastic deformation which occurs
during testing and energy involved
in molecular bond breaking. There
will be relaxation of the internal stress
which will always decrease the inherent
adhesion strength. These stresses are
usually many times the adhesion from
molecular interactions between the film
and the substrate. So measured adhesion
strength depends on the chemical and
physical properties of the coating and
substrate, the loading rate, temperature,
joint geometry and many other factors.
The measuring technique can also
introduce factors which results in values
obtained by various methods being not
directly comparable.
Adhesion testing methods do not, in
fact, measure the actual adhesion of
a coating to a substrate or another
coating, and the results from the various
methods cannot be compared with one
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another. There are other
problems relating such testing
to coating performance:
T
 he coating is subject to very high
stress and strain levels during testing
which it would rarely see in practice.
In service, coatings have been observed
to delaminate under much lower stress
levels than measured values.
A
 s discussed, rapid loading during
testing results in a different failure
mechanism and value from that which
would be observed with slow testing.
In service, loading rates on coatings
are likely to be very slow.
T
 he coating under test will be a very
small sample compared to coating
applied in practice and variations in
properties such as thickness, defects
and contamination will cause local
stress concentrations which have a
significant effect on results.
T
 he small sample, uneven loading,
strain rate variations, viscoelastic
behaviour and many other
factors cause wide scatter in the
data produced.
T
 he substrate thickness and flexibility
can affect results, especially with
field testing.
T
 he peel test only applicable to tough,
flexible coatings and initiating a strip
for peel testing can be difficult in
coatings with strong adhesion
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I n pull-off testing, if load is even
slightly off centre, results will be
completely different from results with
normal loading. In addition, the type
of glue can influence results.
Results from adhesion tests
should not be used to explain any
fundamental property of a coating
system, but methods can be used to
monitor changes in adhesion due
to weathering, surface treatments,
application variables, etc.
7. Conclusions
a) A
 dhesion of coatings to substrates
can generally be explained in terms
of surface energy differences. Epoxies
for example have lower surface energy
than metallic substrates so easily
wet and adhere to these surfaces.
However, polyethylene has a low
surface energy and epoxies will not
wet such surfaces.
b) R
 oughening the surface improves
wetting of high energy surfaces but
has a detrimental effect on low energy
surfaces.
c) Low energy surfaces can be treated
to improve adhesion of coatings,
but the improvement in adhesion
is due to opening up the surface
allowing molecular intermingling
rather than the small improvement
in surface energy.
d) T
 apes and shrink sleeves adhere to
low energy surfaces due to their high

viscosity, by remaining liquid and
their viscoelastic properties.
e) There are many methods for
measuring coating “adhesion”, but
they do not in fact measure interfacial
adhesion. Such tests apply complex
stresses and cannot be used to explain
fundamental adhesion properties of
coatings.
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Chloride contamination
measurement according
to AS 3894.6
The method for determination of
soluble salts (chlorides) according to
AS 3894.61 Method A allows two
methods of extraction of the chlorides,
the swabbing procedure (Alternative 1)
and plastic patch procedure (Alternative
2), commonly known as the Bresle
patch. Only one method of analysis of
the solution is given, the use of chloride
titrator strips, commonly known
as Quantab strips. Although these
methods, and newer developments,
have now been in use for many years,
there is still some confusion regarding
the results and comparison between the
methods. This note discusses some issues
regarding the measurements obtained
using the two analysis methods.
This note does not cover nature of
the salts nor their source. It discusses
chlorides as they are of most concern,
the only salts covered in AS 3894.6
and those most likely to have levels
specified. Also not discussed is the
often controversial topic of acceptable
levels other than to note, for chlorides,
specified levels are likely to be between
10 and 100 milligrams per square
metre (1 to 10 micrograms per square
centimetre). The extraction efficiency of
the methods is also not discussed but is
another important issue as each method
extracts different amounts of salt from

the surface and none is 100% efficient.
This note only covers methods in AS
3894.6 and not the sleeve, filter paper
or other methods of extraction. It does
briefly discuss the Kitagawa chloride
detection tube and conductivity method
for analysing the extract; neither of
which are in AS 3894.6, but does not
cover other analysis methods such as
drip titration. SSPC Guide 152 provides
a summary of the common methods of
extraction and analysis.
Correct use of the Quantab Strips
Assuming the surface has been correctly
sampled using either method, the next
step is to determine the amount of
chloride in the extracted solution. The
‘Low Range (30-600 ppm chloride)’
Quantab titrators must be used. Dip the
strip in the solution which will rise up
the internal wick due to capillary action.
The reaction is complete when the
yellow string at the top turns black. Read
off the number at the top of the white
inverse “V”. Convert to ppm chloride
using the scale on the side of the bottle.
Each batch of Quantab strips will have
its own conversion chart, although
differences in readings between batches
are usually small.
The figure below shows an example strip
and how the ppm chloride measured

Example Quantab strip and table from bottle showing conversion from
reading to ppm chloride.
1
2

AS 3894.6-2002(R2013), Site testing of protective coatings, Determination of residual contaminants
SSPC Guide 15, Retrieval and Analysis of Soluble Salts (2005)
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in the solution can be converted to
micrograms (µg) per square centimetre
(or milligrams per square metre) chloride
on the steel surface. These calculations
use the same Quantab reading with both
the swabbing and Bresle patch method.
Note that the amount of water used
and the area over which the sample
is taken both have a significant effect
on the results. If these were different
from those given in the example, then
the calculations will change. The usual
area for the swab method is 225 square
centimetres (15 x 15 cm) with 22.5 mL
of water. Also, 12.5 square centimetres
is the typical area of a Bresle patch but
other sizes are available. The amount
of water injected into the Bresle patch
can vary, and 3 mL rather than 2.5 mL
is often used with the conductivity
meter (see below). If the standard
areas and volume as shown are used,
calculations are easy. PPM in solution
is equal to milligrams per square metre
for the swabbing method and the ppm
multiplied by 2 is the milligrams per
square metre using the Bresle patch.
AS 3894.6 gives a formula to convert
solution chloride concentration in ppm
to milligrams per square metre but the
calculation in the table below shows
steps from first principles to better
clarify the process.

Item

Result Swab

Result Bresle

Quantab strip reading

2.8

2.8

Parts per million chloride
in the solution (from
Quantab chart)

102 ppm

102 ppm

Quantity of test
water (mL)

22.5 mL

2.5 mL

Amount (µg) of chloride
= ppm Cl- x Quantity of
Water

102 x 22.5
= 2295 µg

102 x 2.5
= 255 µg

Area sampled (square cm)

225 square cm

12.5 square cm

Micrograms per square
cm = Amount ÷ Area
Sampled

2295 ÷ 225 =
10.2 µg/ cm2 (=
102 mg/ m2)

255 ÷12.5 =
20.4 µg/ cm2
(= 204 mg/ m2)
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Using the conductivity meter with
the Bresle patch
Analysing the Bresle patch solution using
a conductivity meter is described in ISO
8502-93 and in SSPC Guide 15 method
5.2. It is also covered briefly in the NACE
CIP Level 1 course. For this method, the
conductivity of the extract solution is
measured by injecting the extract into
the cup at the end of the meter. The
unit must be clean and accuracy can
be checked with a solution of known
conductivity. It is usual to measure the
conductivity of the reagent (distilled)
water before injection and subtract this
figure from the value of the test solution
after extraction. This method measures
the conductivity resulting from all
soluble salts, not just chlorides, but the
result usually assumes that chlorides are
the major salt, and results can be quoted
in terms of chloride levels.

Conductivity
reading of 37.7
µS/cm at a
test solution
temperature of
21.7°C
The table shows an example
calculation using a Bresle patch of area
12.5 square centimetres and 3 mL of
extract solution.
Measurement

Example

Conductivity of extracted
sample in µS/cm

75

Subtract Conductivity of
test water in µS/cm

–5
70
X

= Conductivity from
soluble salts in µS/cm

1.2

Multiply by Factor (1.2)
for 3 mL solution*
Milligrams per square
metre =
Micrograms per square
cm =

=
84 mg/ m2
8.4 µg/ cm

2

* Factor is one (1) for 2.5 mL of
solution.
Kitagawa Chloride Ion
Detection Tubes
Kitagawa tubes are commonly used
for analysing the extract solution
obtained using the latex sleeve
retrieval method (Method 4.4 in SSPC
Guide 15), commonly known as the
Chlor*Test method. These are glass tubes
containing a reagent that reacts with
the chloride ions in the solution and

Kitagawa chloride tube showing a reading of 7 to 10 ppm chloride.
changes colour from pink to white. The
ends of the tube are snapped off and
the tube inserted in the solution, which
is drawn up by capillary action as with
Quantab strips. Graduations on the
tube provide the ppm chloride in the
solution. The most commonly used tube
measures from 1 to 60 ppm chloride
so could be used with the swabbing
method where chloride levels lower
than 30 mg/ m2 are specified. However,
according to the manufacturer, a
minimum of 5 mL of solution is needed
for the test, so they cannot be used with
the extract from the Bresle patch.
Errors and detection limits
The swabbing method covers an area
nearly ten times that of the Bresle
patch, and uses ten times as much
water, so sampling errors are likely to
be much less with this method. The
larger area also compensates better for
variations in salt concentration over the
area. Against this, it is more difficult to
contain the test solution as it tends to
flow outside the test area, even on a flat
surface. The Bresle patch is not without
its limitations. The patch may leak and
given the small volume of test solution,
the loss is not insignificant. The patch
itself is believed to contribute a small
amount to the measured conductivity.
SSPC Guide 15 gives advantages and
disadvantages of these and other test
methods.
The accuracy of the Quantab strips
is believed to be about ±10%. The
manufacturer notes that 1.0 unit is the
lower detection limit of the Quantab
strip, or about 30ppm chloride. For
the swabbing method using standard
dimensions and liquid volume, this
means the method cannot be used for
readings below 30 mg/ m2 (3 µg/ cm2),
although the Kitagawa tube would
detect levels down to 10 mg/ m2. For the
Bresle patch using the dimensions and
volume above, this limits the Quantab
strip method to a minimum of 60 mg/
m2 (6 µg/ cm2) which is greater than
the minimum salt level permitted in
many specifications. If the Bresle patch
is to be used when salt levels lower than
60 mg/ m2 are specified, then alternative
methods of analysis should be used.
The accuracy of the conductivity meter
is much greater than the Quantab
strip, about ±1 µS/cm, which is also the
lower limit so in theory the method
should be able to detect down to

about 1 mg/ m2 (0.1 µg/ cm2) with an
accuracy of ±1 mg/ m2 (0.1 µg/ cm2).
However, investigations have shown
that contamination by the patch and
other sources limits the lower level of
detection to approximately 6 µS/ cm
or about 7 mg/ m2 (0.7 µg/ cm2). So
the method should be acceptable
for measurement of levels down to
lower levels of the order of 10 mg/ m2
(1 µg/ cm2) which may be specified
for critical applications such as
demineralised water tank linings. The
accuracy is limited by the extraction
method, not the conductivity meter,
and would be of the order of ±5% if
carried out properly.
Conclusions
1. AS 3894.6 allows the use of either the
swabbing method or the Bresle patch
for extraction of soluble chlorides from
surfaces, but requires the use of Quantab
strips for determining the level of
chloride contamination.
2. If the swabbing method is used, the
limitations of the Quantab strips means
the method cannot be used for chloride
contamination levels below 30 mg/
m2 (3 µg/ cm2). However, this is below
commonly specified levels of the order
of 50 mg/ m2 (5 µg/ cm2) or greater.
Kitagawa chloride ion detection tubes
could be used if lower levels are specified.
3. For the Bresle patch of typical
dimensions and volume of solution,
the Quantab strip can only measure to
a minimum of 60 mg/ m2 (6 µg/ scm2)
which is greater than the minimum salt
level permitted in many specifications.
The Kitagawa tube cannot be used as
it requires a greater volume of solution
than used with the Bresle patch.
4. If the Bresle patch is used for typically
specified chloride levels, the extract
should be analysed with a conductivity
meter. The meter should also be used
with the swabbing method if very low
levels of chloride need to be determined.
5. Regardless of the method used,
the operator must be aware of the
limitations of the methods of extraction
and the need for care and cleanliness
when carrying out the work.
June 2018

Rob Francis,
RA Francis Consulting Services

ISO 8502-9: 1998, Preparation of steel substrates before application of paints and related products - Tests for the assessment of surface cleanliness - Field method for conductimetric determination of
water-soluble salts.
3
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Lifecycle Cost Study for Coating
Maintenance at a Coal Export Terminal
M. Rutherford
Conspectus (Qld) Pty Ltd, Queensland
1. Introduction
This Lifecycle Cost Study case history from 2007 relates to
the provision of corrosion and protective coating consultancy
services to provide a long-range protective coating
maintenance plan for the steel structures within a Coal Export
Terminal. The aim was to prepare a document that outlines
the current condition and anticipated durability of the asset,
maintenance priority parameters and provide sufficient
information regarding surface area of each individual asset to
compile a cost modelling document for maintenance works
over a thirty (30) year period to assist the client prepare long
term budget estimates. The completed study has become
an on-going working document covering over a decade of
maintenance painting forecasts

Figure 2 – Assessment of shiploader conveyor.

Asset condition assessments combine the processes of periodic
inspection and testing and the assessment and interpretation
of the resultant data to provide an indication of the current
condition of a specific asset as to the determination of the
requirement for remedial action. Images of the complex
operational site are shown in Figures 1-7.
Asset condition assessments determine the physical state
of an asset that may affect the performance of the asset
and the ability of the asset to provide the required level
of service. Gathered information assists the determination
of the remaining useful life of an asset and the scheduling
of remediation requirements that are required to reinstate
the level of service that is provided by the asset to the
desired standard.
The benefits of knowing the current condition of an asset are:
T
 he ability to plan and manage the delivery of the required
level of service of the asset.
A
 voiding premature asset failure providing the option of cost
effective remediation.
P
 roviding an accurate estimate of future expenditure that
is required.
D
 etermination and refinement of maintenance and
rehabilitation strategies.

Figure 3 – Under berth inspection unit.
The Corrosion and Protective Coating Consultancy Services
provided consisted of the following procedures and tasks:
R
 eview of the client’s Drawing Register, previous coating and
condition reports, historical coating application costing data,
completed maintenance coating works records, protective
coating application history.
P
 reliminary discussions with current protective coating
contractors, protective coating manufacturers currently
suppling the client’s projects, quantity surveyors and the
facility maintenance staff.
D
 etermination of surface areas of all structural assets by a
professional Quantity Surveying organisation with surface
areas being determined from details taken from drawings
sourced from the clients Drawing Register, physical
measurements taken on site and equipment manufacturer
information supplied by the client.
A
 ssessment of the current condition of assets to determine
protective coating system durability, measurements of
structural elements provided by the Quantity Surveyor for
each asset, past budget estimates and actual costs for the
treatment of structural assets (Figure 8 & 9).

Figure 1 – Assessment of stacker reclaimer mast.
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Formulation of parameters for the calculation of future budget
requirements including preparation of an accounting model
in which figures are presented, assessment of the cost model
by an independent professional accountant, presentation of a
draft Long Range Protective Coating Maintenance Cost model
to the client, discussion regarding the document construction

CASE STUDY

intended method of use and implementation of the
recommendations, and amendments and adjustments to the
document to accommodate any client modifications required.
The Coating Maintenance Forecasts were provided for the
following on-shore and off-shore structures and assets:
Y
 ard, Trestle and Berth Conveyors, Rail Receival Dump
Stations, Yard and Berth Transfer Towers, Surge Bins, Stackers
and/Stacker Reclaimers, Approach Trestles, Berths, Mooring
Dolphins, Bridges, Shiploaders and Sample Plants.

Figure 7 – Berth and Berth Truss Bridge and Conveyors.

Figure 4 – Approach Trestle and Trestle Conveyors.

Figure 8 – Berth truss bridge coating failure.

Figure 5 – Stacker Reclaimer Boom and Boom Conveyor.

Figure 9 - Conveyor column severe corrosion.
2. Limitations
The Long Range Protective Coating Maintenance Cost
Modelling (LRPCMCM) for the structural assets at the
Coal Export Terminal were based on known and available
Australian and International reference standards, coating
and corrosion surveys conducted in the past and during this
project, historical coating works records provided by the client
and the use of then currently available coating materials and
application costs
Figure 6 – Shiploader and Shiploader Conveyors.
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Any likely variations to the figures provided in the cost
modelling due to future environmental conditions,
developments in technology, legislation, acceptable practices
and materials that may influence coating life and budget
estimates were unable to be predicted.
The cost estimates prepared by the consultancy and the
quantity surveyor involved with this project were based on
the assets outlined above and the drawings provided by the
client. In many instances, the provided drawings reference
other drawings that were not provided. Access to these
drawings was essential in undertaking the scope of works
and most of the referenced drawings were made available to
verify the works involved and determine if the additional
works could be covered by the allowances made in the
proposal. Additional site and take off time that exceeded
that allowed in cost estimate to cover the work required for
the short-supplied drawings was negotiated as a variation to
the proposal.
3. Schedule
The schedule to undertake the works was developed through
discussion and negotiation with the client and the quantity
surveyor. The agreed schedule was to gather all available
information from the client including current and missing
drawings, historical protective coating records and other
information that would assist with the development of the
long range cost modelling. Review drawings were essential
in determining surface area take-offs for all structural
components of the relevant structures and protective
coating records assisted assessment of past protective coating
life cycles for on-shore and off-shore structures.
The format for the draft Long Range Protective Coating
Maintenance Cost Model was discussed with the client’s staff
to enable integration with current and proposed maintenance
programs utilised. This included sourcing the required details
for all structures and assets for discussion with the independent
quantity surveyor to provide support during the completion
of the quantity surveying works. Site visits undertaken
independently by the consultant and/or with the quantity
surveyor or others were scheduled as required to ensure
accuracy of surface areas of structural sections.
All structural asset measurements supplied by the quantity
surveyor were collated together with the durability
assessment report and budget estimates were completed
in-house. All information was combined into one document
for further development and forecasting with cost modelling
and maintenance priority forecasting prepared in line with
each asset. A Draft Report was then prepared.
Project Progress Reports were prepared monthly outlining
the status of the works completed to the end of each
calendar month including internal revision of the draft
report and preparation for release approval. The Draft Report
was presented to the client with discussion regarding the
development and the intended methodology for the use
of the document. The detail provided was evaluated and
amended or modified to suit client requirements.

indication of the current condition of a specific asset as to
the determination of the requirement for remedial action.
Asset maintenance to be undertaken over the balance of
structure service life is a major challenge to provide reliable
and sustainable facility operation. Operating ageing facilities
efficiently and safely requires an asset maintenance cycle to
include inspection, diagnosis, evaluation and implementation
of remediation processes.
It is a crucial part of asset management to determine the
remaining lifecycle of an asset and the capability of the
asset to meet the designed performance and level of service
requirements. Asset Condition and Corrosion Assessments
determine the physical state of an asset that may affect the
performance of the asset and the ability of the asset to provide
the required level of service.
In today’s environment, the preventative maintenance of
ageing structures is much better than the cost of construction
of new structures once original design lives have been
exceeded. Asset Condition and Corrosion Assessment gathered
information assists the determination of the remaining service
life of an asset, the scheduling of remediation requirements
that are required to reinstate the level of service that is
provided by the asset to the desired standard.
Being unaware of the current condition of an asset may lead
to the premature failure of the asset leaving limited options to
the facility owner with replacement being the most expensive
option. Unforeseen failure of an asset provides major
consequences that constitute a risk to business operations or
potential loss to the organisation. The benefits of knowing
the current condition of an asset are the ability to plan and
manage the delivery of the required level of service of the
asset, avoiding premature asset failure providing the option
of cost effective remediation, providing an accurate estimate
of future expenditure that is required and determination and
refinement of maintenance and rehabilitation strategies.
Assessment of damaged or deteriorated structures should
only be made by qualified and experienced people and the
process of should always include the aspects of the condition
of the structure including all visible, non-visible and potential
damage and defects, a review of the past, current and future
exposure and service functions/requirements.
With most damaged or deteriorated structures, the facility
owner has a number of options which will effectively decide
the appropriate remediation and protection strategy that
will meet the future service and exposure requirements of
the structure. These options will include to do nothing,
downgrade the capacity or function of the structure, prevent
or reduce further damage without repair, improve, strengthen
or refurbish the structure, reconstruct all or part of the
structure or demolish the structure.

4. Discussion
The capabilities of Lifecycle Cost Study are based on results
determined by Asset Condition and Corrosion Assessment
Surveys that are undertaken on an annual basis.

Proper remediation methodology begins with inspection
and testing to identify the type and extent of defects and
degradation mechanisms and the overall condition and
quality of the structure. Remediation projects are prone to
increasing in volume and costs once work has commenced –
investing in comprehensive and accurate Asset Condition and
Corrosion Assessments before remediation begins has proven
cost effective in the long term.

Asset Condition and Corrosion Assessments combine the
processes of periodic inspection and testing, the assessment
and interpretation of the resultant data to provide an

Often there is limited information on “as built” with drawings
and construction records being partial at best and more than
often incorrect.
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Understanding of structure is critical in being able to provide
comprehensive report on all aspects of the construction
envelope. Prior to diagnosing the causes of defects or failure
within a structure it is important to understand that defects
result from several factors: design, construction practices,
materials, the environment, loading applied to structure.
The Asset Condition and Corrosion Assessment was
intended to form the foundation for short-term
maintenance strategies in which structural elements of
the facility are prioritised aligned with the visual degree of
deterioration and degradation.
All structural sections were documented in the format as
shown in Table 1 below:

Interpretations for Coating Condition were based on NACE
Paper 96477 as shown in Table 2 below:
Interpretations for Maintenance Priority were based on
relevant sections of NACE Paper 96477 (overall condition,
coating age and system type), AS 1508 Method 408.2/4/5,
Method 481.1.19, Method 401.5 and SSPC Vis 2. These
interpretations were condensed into six main Ratings as
shown in Table 3 below:
Interpretations for Overall Condition were based on Coating
Condition, Corrosion Severity, Coating Defects and Combined
Information with ratings as shown in Table 4 below:

Overall Structure

Client Drawing Reference Number, Asset ID, Structure, Total
Surface Area, Operating Environment, Past Coating Details,
Assessment Methods and Overall Condition Assessment

Section Item
Each documented line item has a reference number allocated
to assist cross referencing with site drawings and prioritising
maintenance

Investigation Details:
Item Number, Section Description, Last Coating Applied (date
and method), Drawing Reference and Estimated Surface Area
for Repair.
Visual and Physical Site Testing Conducted:
Defect Photo Numbers, Coating and Corrosion Defects
(blistering, flaking, delamination, area percentage of
corrosion), m2 per section, Adhesion Testing, Section
Condition Description, Summary Recommendations (scaffold
requirements, maintenance surface preparation requirements
and maintenance priority.

Table 1 – Document Format for Structural Sections.
Coating Condition Rating

Coating % Failure

G = Good Condition

<2% Failure

F = Fair Condition

3%-5% Failure

P = Poor Condition

5%-10% Failure

VP = Very Poor Condition

>10% Failure

Table 2 – Interpretations for Coating Condition.
Maintenance Priority Rating

Coating % Damage

A

<3% Coating Damage – No Corrosion

B

3%-5% Coating Damage – No Corrosion

C

5%-10% Coating and Corrosion Damage

D

10%-15% Coating and Corrosion Damage

E

15%-<20% Coating and Corrosion Damage

F

>20% Coating and Corrosion Damage

Table 3 – Interpretations for Maintenance Priority.
Condition Rating

Overall Condition

G

Good Condition

F

Fair Condition

P

Poor Condition

UA

Urgent Action/Engineering Decision Required

Table 4 – Interpretations for Overall Condition.
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The Site Information Gathering Document utilised for the
project works is as shown in Table 5 below:
The Long-Range Maintenance Cost Model was presented in
the format shown in Table 6 below:
5. Conclusions
A Lifecycle Cost Study is an essential tool to develop fact
and data related decisions in corrosion related areas and
has a critical and essential role to play in asset management
decision making processes. The results determined in this case
study present an example of how the Lifecycle Cost Study
plays an essential role in asset management decision making,
maintenance prioritising and its impact on operation of the
facility. The developed Lifecycle Cost Study model provided
a decision support system and determined that Lifecycle Cost

Studies have an enormous potential for decision making
support for asset management. The Lifecycle Cost Study
was completed and presented to the client. The Lifecycle
Cost Study document has been adjusted following Annual
Condition and Corrosion Assessments in the years following
completion and is still currently being used as an asset
maintenance planning tool by the client.
6. References and Acknowledgments
The Lifecycle Cost Study, planning, development, initiation
and completion of this case study was undertaken by Corprev
Corrosion Engineers and Associates Pty Ltd and Conspectus
(Qld) Pty Ltd. NACE Paper 96477, Brevoort GH, MeLampy MF
& Shields KR, Updated Protective Coating Costs, Products,
and Service Life (1996). See https://www.onepetro.org/
conference-paper/NACE-96477.

Table 5 – Long-Range Maintenance Cost Model Format for Presentation.

Corrosion on steel with interference colours of the
layers of decay – Beautiful.
Courtesy of Robert Slater.
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Photo of corroded copper alloy.
A sculpture made of copper scraps
and bitsts and pieces from Hayes
Metal Industries ( foundry),
Auckland. Specialists in salvage of
copper & copper alloys.
Courtesy of Les Boulton.

Stainless steel railings less than
one year old showing surface
corrosion. Altona Melbourne.
Courtesy of Robert Slater.

This Paper was originally presented
at Corrosion & Prevention 2017

Water-borne inorganic zinc silicate:
Two New Zealand Bridges
Willie L Mandeno
WSP Opus, New Zealand
1. Introduction
In 2010, two new steel highway bridges [1] were built for the
New Zealand Transport Agency (NZTA) where a high-build
water-borne inorganic zinc silicate (WBIZS) was used as the
protective coating to meet its requirements of an expected life
of 40 years to first major maintenance painting of the primary
structural elements. On the Matahorua Gorge Bridge on SH2
the long-life coating has to date performed as expected, but
the same coating on the SH1 bridge over the Waikato River
near Taupo, suffered a premature failure and has since been
completely repainted in situ.

CASE STUDY

1.2 Waikato River Bridge (WRB)
This is a 149m long network arch bridge with a central 100m
span across the Waikato River (Figure 2) approximately 1km
upstream from the Wairakei Geothermal Power Station. This,
together with an adjacent 444m long steel ladder bridge across
the geothermal steam pipes (Figures 3 & 4), formed part of
the East Taupo Arterial roading project that allowed SH1 to
bypass the Taupo CBD. As part of a design/build contract, in
2008 both bridges were tendered to be coated with arc sprayed
aluminium spray, the system designated as “TSA225S” in AS/
NZS 2312 [3]. While this was used on the bridge over the steam
pipes (that release H2S containing bleed water), the protective
coating system for the WRB steelwork was amended in January
2009 during the design process to the lower cost solvent-borne
high build ethyl zinc silicate system designated as IZS4 (and in
2013 used on the plate girders of the 142m Horotiu Bridge and
150m Kaituna River Bridge, also both part of new NZ highway
projects). However, following discussion with the coating
supplier, this was later changed to the water-borne IZS3 system
that was applied beginning in October 2009, with a red vinyl
topcoat applied onto the bowstring arch chords.

Figure 1 Matahorua Gorge Bridge (NZTA photo).
Figure 3 TSA coated ladder bridge over steam pipes.

Figure 2 Waikato River Bridge (NZTA photo).
1. Matahorua Gorge Bridge
This is a 137m long 3 span ladder deck plate girder bridge that
crosses the Matahorua River (Figure 1). This formed part of
a 3.1km roading realignment project 52km North of Napier,
where the 420 tonne of steel work was fabricated and coated.
The coating system specified was what is now designated as
“IZS3” in AS/NZS 2312.1 [2], i.e. 125 microns of water-borne
inorganic zinc silicate applied over an abrasive blast cleaned
surface to Sa 2½ cleanliness standard.

Figure 4 Ladder bridge with power station in distance.
2. Site Atmospheric Corrosivity
2.1 Matahorua Gorge Bridge
This bridge is located 8.5km from Hawke Bay on New
Zealand’s east coast which is not subject to strong onshore
winds from the Pacific Ocean so has been assessed as having
an atmospheric corrosivity category (ACC) of its macroclimate
of C2 as defined in Table 2.1 of AS/NZS 2312.1 (and formerly
as “B: Low”).
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2.2 Waikato River Bridge
The bridge site is near the centre of the North Island of NZ
and within an active geothermal zone. During the failure
investigation a short-term site-specific assessment of the ACC
was carried out, which was reported as finding that the firstyear corrosion rate of steel at the bridge site was 4.5 microns/
year. This is less than that reported by BRANZ [4] for the
Wairakei Power Station village at 20.4 microns/year, but is still
within the same C2 ACC range.

4. Inorganic Zinc Silicate (IZS) Coatings
The excellent long-term durability of single coat inorganic
zinc systems has been well documented, e.g. by Munger [5]
Szokolik [6], and Devanney [7]. Their chemistry is discussed
in detail in several papers included in the ACA publication [8]
edited by Dr Rob Francis. Potential problems with the waterborne version were described by Hemmings et al [9] in a paper
to the 2001 ACA Conference which has been included in the
second edition (2013) of the ACA publication.

3. Application
3.1 Matahorua Gorge Bridge
The Napier based applicator advised that application was
carried out during the autumn and winter of 2010, and that;

The following is an edited extract from an internal Opus
report on the premature failure prepared by the author in
2012 which hypothesised failure was due to lack of cure before
exposure to moisture and discussed WBIZS and the other types
of inorganic zinc silicate (IZS) coatings.

“the process we used for applying for the bulk of the time was in two
coats. However, the first one was aimed at 40-50µm DFT (but in
reality we were achieving 60-70µm) and the second being a further
75-85µm (and in reality we were getting 80-100µm). This approach
was to have the first coat cure more fully before applying the second.
I do remember really struggling when the humidity was high and
temperatures cold (as it was mostly done in winter) to get a cure on
the first coat and we had big fans trying to get air movement over
them, even then it was taking up to 3 days to cure before we could
apply the next coat.
Also had one beam that was delivered to us at 4pm and had to be
on a truck at 6am the next day, which was very cold and wet. We
had to try a single coat application which had an average of about
200µm but was touch dry when it went out. The following day it
was raining and by the time they had driven to site the zinc had
been completely washed off the beam”.
Following a recent inspection, the WBIZS coating was reported
to still be in excellent condition.
3.2 Waikato River Bridge
The New Plymouth based applicator was using the same brand
of the WBIZS (and reportedly some from the same batch) as
was later applied to the Matahorua bridge steelwork. However,
a different application procedure was used where the author
was advised that a heavy first coat of 75 - 100µm DFT was
applied and, after initial cure was achieved, this was followed
by a lower build second coat with 20% water added. Coating
was applied indoors without added ventilation during spring
and summer in 2009, then delivered to site where it was stored
outdoors waiting for erection (Figures 5 & 6). Within a year of
erection, blisters and spot rusting was observed on the below
deck steelwork, which progressively became more severe and
more widespread (Figures 7 to 14).

Figure 5 WRB main beams on site (December 2009).
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There are six types of IZS listed in AS/NZS 3750.15 which
include the original heat-cured (Type 1) a later chemicalcured (Type 2) and weld-thru pre-primer (Type 5). The most
common type applied in NZ is the solvent-borne (Type 4)
which is used both as a primer for high performance multicoat systems in atmospheric exposure or as a ‘stand-alone’
coating (IZS1 in AS/NZS 2312) for structural steelwork in
moderate environments or lining fuel storage tanks.
The remaining two are the conventional water borne (Type
3) and a “high-ratio” version (Type 6) developed by NASA
for their coating rocket launch facilities at Cape Canaveral in
Florida. The Type 6 builds more thickly without mud cracking
(a minimum of 200 microns in AS/NZS 3750.15) and cures
more quickly than the Type 3 version, but is more expensive
to make and more difficult to apply. It was the basis of the
IZS3 system in AS/NZS 2312 which also allows a multi-coat
system of Type 3 (Referred to as Paint Reference Nos. C01b
and C01c in this Standard).
One of the main problems with Type 3 IZS is that it needs to
release the water used as its solvent before the silicate film will
begin to cure and develop its strong adhesive, abrasion and
corrosion resistant properties. This happens very slowly in cold,
or humid and/or calm conditions, which is why the solvent
borne type is usually preferred. Historically the water-borne
Type 3 has rarely been used in NZ outside Central Otago, where
the average RH is too low to cure the solvent-borne Type 4 IZS.
CG Munger was a paint chemist involved with Ameron’s
development of self-curing zinc silicates, and was regarded as
’the authority’ on zinc silicates. His book ‘Corrosion Prevention
by Protective Coatings’ [10], in Table 6.7 gives the arbitrary but
safe minimum evaporation rate of 0.02lb/sqft/hr (0.098 kg/m2/
hr) to achieve satisfactory film formation of WBIZS. This means

Figure 6 WRB secondary steelwork stacked on site.
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that in calm conditions and if the steel temperature is 90 °F
(32 °C), the RH must be <76%. At this RH the surface
temperature can be lowered to 60 °F (15.6 °C) if there is air
movement above 5 miles/hr (2.3m/s). However, in cooler calm
conditions, e.g. 60 °F (15 °C), the maximum allowable RH drops
to 36%. Munger also says (pg. 157) about WBIZS that “these
materials are not effective under cold, highly humid conditions”.
However, if conditions are right, according to Szokolik, WBIZS
give slightly better performance under accelerated testing than
SBIZS, probably due to their higher zinc content, and Type
6 IZS have been successfully used by Esso as stand-alone and
self-recoatable maintenance coatings on offshore gas platforms
in the Bass Strait.
A formerly well-known problem with IZS is their risk of
premature failure if put into service before they have fully
cured. This was noted on the product data sheet for the Type 3
WBISZ coating used on the Waikato River Bridge, which states
under Curing Schedule:

Figure 7 Freckle rust and blisters on web (Aug. 2011).

“Higher film thickness, insufficient ventilation, high humidity, or
cooler temperatures will require longer cure times and could result
in premature failure. Excessive humidity or condensation on the
surface during curing can interfere with the cure.”
The data sheet also gave Special Instructions Concerning Cure
which stated;
“Like all water-based inorganic zinc primers trace amounts of
alkalinity may remain within its film after cure. This alkaline
residue can be detrimental to coating integrity when water is
allowed to puddle on its surface. …. Trace amounts of alkaline
residue may concentrate in a drying puddle and result in high pH
values that dissolve the coating film.”

Figure 8 ‘Tide’ marks on web & top flange (Jan. 2012).

In the ACA’s publication of collected papers on IZS [8] there
are many references to the unreliability of attaining water
insolubility and problems with early exposure to rain which
leach the unpolymerised alkali silicates out of the film. Munger
also states (pg143);
“Although initial drying is important, rewetting by dew
condensation or rain before sufficient insolubilization of the binder
can also be detrimental to the coating. Spot water condensation on
the coating can result in spot discoloration. General condensation
on the coating surface with rundown can result in binder leaching
and subsequent powdery coating. Rain can also result in washing
and removal of the coating. The amount of damage to the coating
is dependent on the degree of insolubilization attained when water
contact occurs, the amount of water, and the contact time.”

Figure 9 Rust on top flange only (Jan. 2012).

This suggests that application in multi-coats, where the second
coat was thinned with an addition of 20% extra water (as
recommended by the manufacturer), has a high-risk potential
for undercuring if the first coat had not fully cured. Szokolik,
Hemmings and others have noted that WBIZS can develop
an apparent surface cure which may allow the coating to pass
the water-rub cure test specified in AS/NZS 3750.15. Szokolik
recommends that prior to carrying out the test, the film
should be fully saturated by the application of a wet cloth or
sponge for 5–10 minutes.
It would appear that this knowledge acquired in last century,
regarding the risk of a false positive to the cure test and
formation of strongly alkaline residues in retained moisture,
was not known or had been forgotten during application of
WBIZS to the WRB steel work. The consequences of this are
illustrated in the following photos.

Figure 10 Breakdown on both surfaces (Jan. 2012).
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5. Failure Investigations
Following the first signs of premature failure appearing on
the WRB, investigations were carried out by several other
independent coating consultants over the following two years.
Most noted that;

Figure 11 Bottom flange of I-beam (Dec. 2013).

- the dry film thicknesses complied with the specification
- the failure locations were apparently randomly distributed,
occurring on different faces of the steel members
- the vinyl coated WBIZS on the above deck steelwork was in
excellent condition, apart from chalking of the red surfaces
- failures did not correlate well with variations in coating
thickness
- much of the coating was still in good condition having a
cohesive strength of >6 MPa
- failure was generally assumed to be due HzS gas from the
geothermal environment causing low pH condensate on
steelwork during river fog conditions (Figure 15). This despite
observing that uncoated galvanizing was still in pristine
condition (Figure 16) and that corrosion was originating from
under intact coating.
- IZS was therefore generally claimed to be an unsuitable
system for this environment.

Figure 12 Close up of Figure 11.

One consultant differed from the consensus and agreed with
the author's hypothesis. He had investigated a similar failure
pattern of WBIZS on steelwork under an Australian wharf in
2002. He concluded that failure was most likely due to localised
alkaline attack resulting from early exposure to moisture that
had allowed re-dissolution, then concentration, of alkali-metal
hydroxides at the steel/coating interface. Under high pH
conditions, zinc can generate blister-forming hydrogen gas and
zincate ions that depassivate the steel which forms ferrate ions
that are oxidised to form rust under the blisters.

Figure 13 General view under deck (Dec. 2013).

Figure 15 WRB during river fog conditions (July 2012).

Figure 14 General view under deck (Feb. 2015).

Figure 16 Unaffected galvanized bolts, pipe and grating on WRB beside
failed WBIZS on PFC section (Feb. 2015).
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6. Remediation
In early 2016, and at their cost, the application sub-contractor
for the WRB removed all the rust and weakly adherent coating
by dry abrasive blasting within containment (Figures 17 & 18),
after pressure washing at 3,500 psi and then sweep blasting all
below deck steel surfaces. Both bare steel areas (~20% of the
surface) and remaining WBIZS were primed with 75 microns
of an epoxy zinc. All primed steel work was stripe coated, then
fully coated with 125 microns of a high build epoxy-mastic
and finished with 125 microns a high build polyurethane to
give a system of equivalent durability to that designated as
“PUR5” in AS/NZS 2312.1.
7. Conclusion
The Matahorua Gorge Bridge shows that WBIZS can be
successfully applied in NZ to provide long durability. However,
the coating on the Waikato River Bridge failed with significant
rust spotting, showing the importance of following correct
curing conditions for this type of coating. As a result of its
premature failure on the WRB, a warning on the need to
provide optimum drying conditions when applying WBIZS,
together with a reference to the Hemmings paper [9], were
included in the NZ Transport Agency Bridge Painting Guide
[11] which was first published in 2014.
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