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ACANZ would like to gratefully acknowledge this month’s sponsor…

• Providers of independent, qualifi ed inspections and consultancy services  • Site auditing and training  • 
Services to the industrial coatings industry throughout New Zealand and Australia - NACE Levels 1 - 3 
qualifi ed Coating Inspectors  • Initial condition assessments •  Qualifi ed HD Galvanising Inspector Qualifi ed 
trainer and assessor  • Project management  • Specifi cations & Coating Selection  • Drug & alcohol testing  

• Electrical Test & Tag services

Head Offi  ce: 45 Domett Street, Waitara 4320
Offi  ce: 06-754 7429   Mobile: 0274 759 665   Email: phill@theconsultants.co.nz

Website: www.theconsultants.co.nz

CATHODIC PROTECTION (NZ) LTD HAS A NEW OWNER

Cathodic Protection (NZ) Limited was established by Bob James in 1989. Bob brought CP to NZ and 
became Mr. CP of the country, where he designed, installed, and maintained CP systems on wharves and 
pipelines around NZ and in some Pacific Islands. 

Grant using the Radio Detection PCM-X

Some of his notable projects included the Maui Pipeline 
and most of the NGC pipelines. In addition, Bob installed 
CP in a wide range of locations and assets, including 
many unique structures such as the Invercargill water 
tower and the Oriental Parade water fountain.  

Sadly, Bob James passed away recently. Grant 
Chamberlain has recently purchased CPNZ and he 
intends to continue Bob’s legacy. 

Grant’s experience in the corrosion prevention field 
started 25 years ago with Industrial Coatings. He 
became a coatings inspector working on the Oaonui 
extension, Maui B, in Auckland at the Devonport 
Dockyard and Methanex new methanol plants. Then 
with a move to NGC, he transitioned from coatings to 
CP. With another move to Auckland, Grant took over the 
CP for the Vector distribution network, where he honed 
his troubleshooting skills. Six years ago, Grant moved to 
CCE in Christchurch to become a CP contractor, which 
broadened his experience of petrochemical assets to 
cover water tanks, water pipelines, wharf piles, shipping, 
and concrete bridges.  

If you feel like discussing anything about CP, contact 
Grant phone at 021 466 629, email grant@cpnz.kiwi 
The website will be www.cpnz.kiwi
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POSTPONED TO FEBRUARY 13-16, 2022
This decision does not affect plans for Corrosion 
and Prevention 2022, which will go ahead in Perth 
in November 2022 as scheduled. More details here: 
https://membership.corrosion.com.au/blog/corrosion-
and-prevention-2021-update-2/

Submitted by Willie Mandeno

Older ACA NZ members have probably 
seen a number of situations that may 
never have made it to a textbook.

If you have a question you’d like clarification 
on, email it to the Editor at lesboultonrust@

Q
& 
A
CORNER

gmail.com. We’ll pose it to our panel of experts who will answer it in another Bulletin, so everyone can 
improve their knowledge. 

Q:
Are there specific merits of powder coating vs wet applied paint for protecting metals?                   

& A:

The main benefit of powder coating (PC) is that there is 
no release to the atmosphere of solvents found in most 
industrial coatings, many of which contain hazardous 
air pollutants (HAP) and or volatile organic compounds 
(VOC).  As the name suggests, a PC is applied as a 
dry powder via a fluidised bed or electrostatic spray, 
and then melted and cured by heat or UV light on the 
prepared substrate surface.

Further benefits of PC are that less material is wasted 
from overspray and that there is more even and 
complete coverage on complex shapes.  As with wet 
applied coatings there are many different generic 
types of PC available to suit the intended substrate, 
environment, appearance, toughness and UV 
resistance.  These include polyesters, epoxies, epoxy-
polyester hybrids, urethanes, fluoropolymers and even 
zinc pigmented primers. 

The photo shows application of powder coating by electrostatic 
spray before curing in an oven pictured in the background.
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Corrosion is the deterioration of a material through its reaction with the environment. Conducting a root 
cause analysis to identify the exact cause of a failure of a material due to corrosion, and to determine 
appropriate remedies, requires a detailed and thorough analysis. 

AN OUTLINE OF HOW TO CONDUCT A CORROSION-RELATED 
FAILURE ANALYSIS

Failure analysis experts can be involved at any point of a 
product’s life cycle including the design, manufacturing, 
service, and ultimately, when a part of the product fails 
due to corrosion. The following article gives a brief 
outline of the corrosion failure analysis process. 

The types of corrosion damage that are encountered 
in service often include general surface corrosion, 
galvanic corrosion, and localised corrosion. However, 
environment-related corrosion problems, that can 
be quite dangerous to a structure or product, include 
stress corrosion cracking, intergranular corrosion, 
selective leaching corrosion, and erosion corrosion. 

The eight types of corrosion (Fontana) that commonly 
occur on structures and products made of different 
engineering materials are as follows: 

• Uniform corrosion attack – this is the most 
common form of corrosion encountered. 
• Galvanic corrosion - dissimilar metal corrosion 
• Crevice corrosion – an insidious form of localised 
corrosion 
• Pitting corrosion –a rapid form of localised 
corrosion 
• Intergranular corrosion due to poor alloy 
metallurgy 
• Selective leaching corrosion – de-alloying 
• Erosion corrosion due to flowing fluids 
• Stress corrosion cracking (SCC) 

However, there are many less common failure 
mechanisms encountered as well, including high 
temperature corrosion; microbiologically influenced 
corrosion (MIC), hydrogen embrittlement, and 

Crevice corrosion (left)
Metallurgical microstructure of weld failure due to intergranular 

corrosion (right) 

corrosion fatigue. This latter group of corrosion failure 
mechanisms often require very specialised knowledge 
to assess and to solve. 

11 KEY STEPS IN A CORROSION FAILURE ANALYSIS
The steps that are often involved in a corrosion failure 
analysis include:
• Information gathering, often at the site of a corrosion 
failure – an important stage of the failure investigation. 
• Preliminary visual examination, microscopic 
examination, and documentation of all results. 
• Non-destructive testing (NDT) of samples may be 
required.
• Characterisation of the material properties through 
study of the mechanical, chemical and thermal 
behaviour of the failed material.  
• Selection of appropriate samples for subsequent 
examination and analysis – a key part of any corrosion 
failure investigation.
•  Macroscopic examination of fracture surfaces, 
secondary cracking, and surface condition of samples. 
• The samples may also require Scanning Electron 
Microscopy (SEM) and X-ray Diffraction (XRF) studies.
• Selection, preparation, and microscopic examination 
of metallurgical microsections of a failed metal or alloy.  
• Identification of the corrosion failure mechanism. 
Sometimes several corrosion mechanisms may be 
occurring simultaneously. 
• Data and results review, formulation of conclusions 
and reporting. 
• The report should include recommendations on 
how to avoid a similar corrosion failure occurring in the 
future. 

The corrosion failure analysis outlined briefly above 
can be very time consuming to carry out, as it may 
require input from a number of specialists and experts 
to complete. The failure analysis will also likely be 
expensive, with the cost depending upon the purpose 
of the failure investigation. However, a corrosion failure 
analysis carried out professionally can become the 
basis for a successful product liability or insurance 
claim. A failure analysis report may also become part 
of the chain of expert evidence presented by lawyers in 
a civil or criminal court case. 
This short article has used information from “How to conduct a 
corrosion-related failure analysis” by Steven Bradley, Corrosionpedia.    
www.corrosionpedia.com

by Les Boulton



4 ACA - New Zealand BranchOctober 2021 Bulletin 

Profile on ACA member

Jonathan Smith:

CEO, Optimech International Ltd

Jonathan Smith gained his Masters in Metallurgy and 
his PhD in Austenitic Weldments, with post-doctoral 
research into high temperature creep performance 
in the UK, before emigrating to New Zealand with his 
wife in 1994.

After working at (former Crown Research Institute) 
Industrial Research Ltd in Auckland, he started 
Optimech in 1996 specialising in engineering, materials 
performance and forensic science. The company 
became Optimech International in 2001 and he added 
Optimech Electrical in 2012 to the stable, when enough 
demand developed to specifically examine electrical 
failures, especially as they related to fire safety. 

“Basically, we conduct forensic investigations of 
material failures for our clients,” he explains. “We 
undertake evidence preservation, failure analysis, 
materials evaluations, modelling, and provide 
expert opinions.” 

Optimech now has a staff of five – all of whom are 
working from home thanks to Covid restrictions. 

Some clients are considered “essential” which helps 
with current work flow – for example airports, major 
construction projects, and dairy manufacturing.

Jonathan is confident in the company’s future and 
his sector. “There’ll always be a need for specialist 
materials consulting advice, analysing failures, potential 
durabilities etc.” he explains. As a small, export-led 
country he feels we’re particularly vulnerable should 
key components fail in any operation.

He is a firm supporter of the ACA NZ Branch, enjoying the 
ability to network with like-thinking engineers, sharing 
information and possibly collaborating on projects.

Privately, he and his wife spend time preparing and 
conducting programmes for marriage preparation with 
newly-engaged couples, often for groups of up to 25 
couples. He also manages a football team for over-
35 year olds and if there is any spare time, rebuilding 
cars. He’s proud of his two adult children, one a town 
planner and the other a BMW mechanic.
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President Matthew Vercoe matt@metal-spray.co.nz  (09) 376 0463  (021) 322 257 
Vice President Ry Collier   rcollier@methanex.com   (06) 754 9782 (027) 602 0118 

Secretary Mark Sigley  mark.sigley@firstgas.co.nz  (06) 215 4044 (027) 706 7739

Treasurer Willie Mandeno  wlmandeno@gmail.com     (027) 224 8353

Education Willie Mandeno  wlmandeno@gmail.com     (027) 224 8353

Membership Matthew Vercoe    matt@metal-spray.co.nz  (09) 376 0463   (021) 322 257

Technical Raed El Sarraf  Raed.ElSarraf@wsp.co.nz    (021) 244 9093

Electrolysis Grant Chamberlain grant@cpnz.kiwi      (021) 466 629

Editor  Les Boulton  lesboultonrust@gmail.com     (021) 478 300

ACA Council Matt Vercoe  matt@metal-spray.co.nz   (09) 376 0463  (021) 322 257
  Willie Mandeno  wlmandeno@gmail.com     (027) 224 8353

ACA WINNER ANNOUNCED FOR 
WELLINGTON SCIENCE FAIR 
ENTRY

USA EXPERT TEAM TO STUDY 
CHAMPLAIN TOWERS SOUTH 
COLLAPSE

Every year, ACA NZ Branch sponsors a $150 prize at 
the Wellington Science Fair, on the general topic of 
material durability and corrosion prevention.  Although 
it has had to go digital this year, there were still a good 
number of entrants.

Pearl Kennedy of St Oran’s College in Lower Hutt 
received the ACA award for her project “Friendly Fuel,” 
which investigated using electrodes for producing 
hydrogen using hydrolysis.

Submitted by Willie Mandeno

The USA Department of Commerce’s National Institute 
of Standards and Technology (NIST) in Maryland, 
recently announced the expert team members who 
will conduct a technical investigation into the June 24, 
2021, partial collapse of the Champlain Towers South 
condominium in Surfside, Florida, USA.

Corrosion has been identified by many industry experts 
as a potential driving or contributing force behind the 
deadly tragedy.

“In response to the tragic events at Champlain Towers 
South, an accomplished team of experts has answered 
the call to help us determine the likely cause or causes 
of the partial collapse,” says James Olthoff, who is 
performing the nonexclusive functions and duties of 
the undersecretary of commerce for standards and 
technology and NIST Director.

“I’m confident this team will work tirelessly to 
understand what happened in Surfside, and to make 
recommendations that will improve the safety of 
buildings across the United States to ensure a tragedy 
like this does not happen again,” Olthoff adds.


