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“The technological developments of 
the last 50 years have been remarkable, 
and have probably equalled those of 
the whole previous history of man on 
earth–a hundred thousand or more 
years of effort–yet there is reason to 
believe that it will not take us anywhere 
near another 50 years to make such 
progress again. We are accelerating 
geometrically not arithmetically.” These 
were prophetic words spoken by Milton 
Speedie at the Association's annual 
conference in 1958.

“All these developments will bring 
their difficulties. There will be many 
new corrosion environments and a 
large variety of new problems can be 
expected. But there will also be new 
knowledge and new protective materials 

with which to combat corrosion,” 
Speedie concluded.

There are many members of the ACA 
who have witnessed these changes and 
the overall acceptance of technological 
changes during the latter part of the 
20th Century.

Warren Green, Director and Corrosion 
Engineer at engineering consultancy, 
Vinsi Partners, said “We have more 
options today in how we maintain 
and protect structures. We have gained 
a greater understanding of these 
technologies and a willingness to 
implement them.”

“We may only be able to control 
corrosion but the corrosion engineer, 

technologist or technician has a much 
greater toolbox of equipment and 
knowledge to be able to do this today,” 
said Greg Moore, ACA Life Member, 
“It is a continuing challenge 
but ongoing improvements and 
enhancements will always help in 
this daunting exercise.”

“In addition to these new technologies 
however, we will also witness the 
continuing growth and usage of 
high-tech materials, particularly new 
superalloys, composites and metal 
matrix materials,” said Les Boulton, 
Principal Consultant with Les Boulton 
& Associates Ltd in New Zealand.

Corrosion costs the global economy an 
estimated 3 to 5 per cent of GDP, but as 
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more and more infrastructure is built, so 
too the actual monetary cost increases.

One of the most researched areas of 
corrosion technology has been cathodic 
protection (CP). Sir Humphry Davy first 
demonstrated the principles of CP back 
in the first half of the 19th Century and 
the process was mainly implemented 
to protect steel structures either in the 
ground or in water. It’s application to 
steel reinforced concrete—one of the 
most widely used construction materials 
around the world—did not take place 
until the 1950s when it was applied to 
buried pre-stressed concrete pipelines.

Concrete can degrade over time due 
to the embedded steel corroding 
and causing the concrete to crack 
and “spall”. While above ground 
applications of CP for concrete were 
trialled in the late 1950s, but it was not 
until the last two decades of the 20th 
Century that it had widespread use for 
concrete repair and proactive protection.

According to Green there have been 
many advances in electrochemical 
treatments. “With the latest IT 

technology we can now remotely 
monitor the condition of a structure 
and control the application of the CP.”

The cost of monitoring remote 
structures has been reduced over 
time. “Remote monitoring of multiple 
Transformer Rectifier (TR) units on steel 
pipelines became available and this 
allowed a reduction in the frequency 
of when technicians physically went to 
each TR unit to check its operation,” 
Moore added.

Another major change has been in the 
anodes used in CP. “Anodes changed 
from large and heavy high silicon cast 
iron anodes to Platinized Titanium and 
MMO anodes which were not only 
smaller and lighter but also provided a 
much longer working life,” said Moore.

“There are now anodes available in 
different materials and shapes. One 
form is a mesh that wraps around a 
structure, while others are ribbons or 
rods,” Green said. “You can even have 
a conductive coating painted over the 
whole structure that acts as a secondary 
impressed current anode.” 

Another area of concentrated research 
has been in development of new 
protective coatings for structures. 

Early coal tar epoxies (CTE) and lead or 
chromate pigmented coatings showed 
that they provided good protection 
to structures. However, they also had 
the unfortunate side effect of being 
toxic to the environment and their 
use was phased out. This circumstance 
prompted the development of other 
coating types such as polyurethane, 
polyurea, polysiloxane and other 
epoxies which are now widely specified 
and used.

One of the most common types of 
coating have been zinc-based which 
continue to be widely used. Early 
inorganic zinc-silicate coatings were 
heat cured but these have been phased 
out and replaced by waterborne or 
solvent borne variants. 

Commercial galvanizing of sheet 
and roll formed steel originally 
used a straight zinc coating, but in 
the '80s, a zinc-aluminium alloy 
was introduced which gave much 

Stainless steel railings 
of a riverside walkway.
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improved performance, particularly in 
marine environments. Enhancements 
have continued to be made in 
galvanizing techniques with the recent 
introduction of zinc-aluminium-
magnesium alloy coatings. 

Coatings were the workhorse of 
corrosion prevention in the 1970s 
and '80s and there are still many areas 
where they are required. Moore added 
“In the last 15 - 20 years there has 
been a gradual change in the use of 
corrosion resistant materials that do 
not require coating.”

These are just cursory reviews of some 
of the corrosion technologies that have 
been developed. There will continue 
to be technological advances during 
the next 50 years as well, but it is 
difficult to predict the form these will 
take. “We will all need to become more 
comfortable with newer technologies 
such as on-line corrosion monitoring; 
fast information retrieval through 
computer databases; expert systems; in 
situ remnant life assessment procedures; 
stress analysis techniques and other new 
technology that only a few years ago 
was restricted to research laboratories,“ 
Boulton stated.

Corrosion will only be beaten by 
the continued coordinated efforts of 
industry and academia working together 
to study the causes and remedies of 
all forms of corrosion, in addition to 
educating industry and the public.

“Environmental pressures will drive 
corrosion scientists and engineers 
to develop new techniques for 
corrosion control, and to accelerate 
the implementation of well-established 
technology,” concluded Boulton.

Since its foundation, the ACA has also 
provided a link for corrosion workers 
in Australia and New Zealand to their 
counterparts around the world and 
continues to be, a hub for discourse and 
discussion on all aspects of corrosion 
and its impact. 

“Creating and maintaining an 
awareness of corrosion and its 
consequences has always been 
a core value of the ACA,” 
Moore stated.

With thanks to Warren Green, 
Greg Moore and Les Boulton for 
their contributions to this article.
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Spalling concrete of a marine wharf.

Stainless steel cladding of 
the NZ Len Lye Centre.




