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progress are being 
drawn.

Earlier this year, 
a multi-national in-
itiative known as the 
Intergovernmental 
Panel on Climate 
Change (IPCC), set 
up under the auspices 
of the United Nations, 
issued three assess-
ment reports. The first 
two reports spelled out 
the scope of the prob-
lem and the effects cli-
mate will have on the 
livelihoods of people 
around the world.

The third re-
port presented a 
list of technologies 
that need to be de-
veloped to mitigate 
the effects of climate 
change. How society 
generates and uses energy heads the “to do” 
list, followed next by improvements to all 
forms of transportation.

As our readers well know, nickel and nickel-
containing materials play a crucial role in re-
ducing global emissions of carbon dioxide and 
other greenhouse gases. Two feature stories 
in this issue shed light on nickel’s beneficial 
properties in this respect. 

Our cover story, which begins on page 6, 
explains how just a small addition of nickel 
to alloy steel improves the strength char-
acteristics of castings that perform at low 
temperatures. Such attributes of nickel alloy 
steel are essential for the continued improve-
ment of cost-effective wind turbines which 

generate an increas-
ing percentage of the 
world’s electricity.

In 2004, renewable 
sources provided just 
13% of the world’s 
energy needs, accord-
ing to the International 
Energy Association. 
Globally, wind ac-
counted for just 
0.064% of total energy 
production, though 
this amount is growing 
by about 18% per year. 
Locally the percent-
ages are often higher: 
in Denmark, for ex-
ample, wind account-
ed for around 20% of 
energy production.

In its assessment 
report, the IPCC also 
called for cleaner, 
more efficient diesel 

transport, and in this issue we report on a de-
velopment that could potentially improve the ef-
ficiency of diesel fleets everywhere. It involves 
the use of nickel alloy foam to fabricate catalytic 
converters for diesel engines. The use of nickel 
foam results in lower thermal mass and allows 
for a more flexible shape, which could lead to 
lower fuel consumption.

These are just two of the many innova-
tions involving nickel-containing materi-
als that are resulting in lower emissions of 
greenhouse gases. Information on others can 
be found in our online archive.

Looking ahead, we foresee that nickel-con-
taining materials will continue to contribute to 
the ongoing mitigation of climate change.

Patrick Whiteway
Editor
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iN DEmark, wind accounts from about 20% of 
energy production. Nickel alloy steel castings 

make it possible.
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Poultry is one of those common every-
day foods that must be processed under 

strict sanitary conditions. Otherwise the po-
tential for contamination by disease-causing 
micro-organisms is unacceptable.

To ensure hygienic conditions, such food 
processing facilities are cleaned frequently, 
with close attention to detail. High-pressure 
washing several times a day removes ac-
cumulated residues, and specialized chem-
icals are used to kill micro-organisms. 

Food processing companies must meet 
stringent government-mandated standards 
in swab tests and surface pitting. Stainless 
steels resist corrosion in the chemical clean-
ing environments and their surfaces remain 
smooth and free from the pits or etching that 
would allow bacteria to adhere to less-dur-
able materials. Stainless steels also resist 
wear as well as corrosion, giving long ser-
vice in food processing equipment.

When ACA Co-operative Limited in Can-
ada modernized its plant in Nova Scotia’s An-
napolis Valley, it purchased 40 pieces of the 
latest-generation of austenitic stainless steel 
processing equipment. The expansion totals 
1,400 square metres and the plant processes 
28 million kilograms of poultry annually.

ACA purchased the equipment from 
LINCO Food Systems. The company has 
manufacturing facilities in Denmark and 
Holland and supplies equipment worldwide 
for the poultry meat processing industry. 
Most of the poultry processing equipment 
LINCO manufacturers uses S30400 wher-
ever the poultry comes into contact with the 
processing equipment, as well as in equip-
ment frames, motors and gear boxes.

“Equipment manufacturers know that stain-
less is the most durable metal for poultry pro-
cessing equipment; indeed it’s the industry 
standard,” says Malcolm Keith, who manages 
preventive maintenance at ACA Co-operative. 
“We expect the equipment to last a long time.”

“For what the equipment is used for, 
S30400 is more than suitable,” says LINCO 
Food Systems service manager Torben Vester. 
“We haven’t seen anywhere that S30400 
won’t cut it. We have no problems with cor-
rosion around the welds. Most of the equip-
ment is passivated [to restore the protective 
oxide layer on the steel].”

Years ago, galvanized steel and aluminum 
were widely used in food processing plants. 
However, the zinc coating of galvanized 
metal eventually disappears, exposing steel 
which quickly rusts. Aluminum corrodes 
and pits, rendering it more difficult to clean, 
and unsuitable for food-grade surfaces. As 
in other sectors of the food processing in-
dustry, where harsh conditions and the need 
for cleanliness prevail stainless steel has 
largely replaced other metals.

Processing Perfect Poultry
Stainless steels enable food processors to maintain hygienic conditions

MORE INFORMATION:
www.nickelmagazine.org/chickens
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MORE INFORMATION:
www.nickelmagazine.org/pipeclub

Japanese Club Promotes Stainless Steel 
Young Japanese engineers learn the advantages of stainless steel water pipes from retired engineers

There are many advantages of using 
stainless steel water pipes in coun-

tries where water resources are scarce 
such as Japan. For example, the fact that 
longer-than-normal lengths of pipe can 
be used means fewer connections are re-
quired, and that in turn means the risk of 
leakage is lower. There is also a lower 
risk of leakage between the connections, 
owing to the proven ability of stainless 
to resist corrosion, both internally from 
the water and externally from the soil. 
All of which serves to conserve scarce 
water resources.

Japan has a long history 
of using stainless steel pipes 
to distribute potable water in 
areas prone to earthquakes. 
Some of the first such ap-
plications of S30400 and 
S31603 stainless steels were 
in Tokyo in the 1980s, and 
there are many other parts of 
the country where stainless 
steel pipes could still be used 
to great advantage.

Although stainless steel 
pipes and fittings have been 
available for many years and 
used routinely in chemical 
process applications, they are 
not so well known in water 
engineering.

Recognizing this potential, 
a group of retired Japanese 
engineers banded together to 
educate the younger generation 
of engineers who are designing 
new systems. In 2000, the retir-
ees formed the Stainless Steel 
Piping Club (SSPC), which to-
day boasts 13 members whose 
ages range from 65 to 80. Most 
had worked for stainless steel 
associations and were involved 
in activities related to water-
piping systems. 

Both the Tokyo office of the Nickel In-
stitute and Showa Rasen Seisakusho Co. 

support the SSPC financially. 
Regular meetings are held 
to discuss issues concerning 
stainless steel, and leaflets 
are published to bring infor-
mation from pipe manufac-
turers to stainless steel users.

The club also organizes 
annual seminars on selected 
topics. The first seminar was 
held in Tokyo in late 2000 

under the theme of stainless steel in the 
present and in the future. Among sub-
sequent themes were the corrosion en-
vironment in Okinawa and stainless steel 
(at a seminar in Naha, Okinawa, 2001), 
stainless steel and waterworks (Tokyo 
and Osaka, 2002), and trends in stainless 
steel pipe (Tokyo, 2005).

The 2006 seminar on “Stainless Steel 
Pipes in Buildings,” was held in Tokyo in 
late 2006. Four representatives from the 
construction and stainless steel manufac-
turing sectors gave talks on the design of 
stainless steel pipes for condominiums, 
prefabricated stainless steel for construc-
tion, fire sprinkler water piping, and the 
microbiologically influenced corrosion 
of pipes.

“We have worked to promote uses of 
stainless steel for waterworks and in-
door piping systems based on the experi-
ence and knowledge we have obtained 
over 30 years,” says SSPC President Dr. 
Osozawa Koichiro, who was formerly 
with the Nippon Yakin Kogyo Co. Ltd. 
“And we will be communicating more 
with young engineers and enlightening 
each other in order to promote the con-
tinued wise use of stainless steel in the 
water industry.”
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TEACHING NEW ENGINEERS

COUPLINGS AND FITTINGS

PRESENTATIONS IN OSAKA

MANY VARIETIES OF STAINLESS STEEL  
PIPES AND FITTINGS
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the wind
	 Nickel	key	component	in	wind	turbine	castings

fforts to reduce carbon emissions and 

mitigate the effects of global warm-

ing are generating increasing demand 

worldwide for clean energy produced from wind – 

and creating a promising new market for nickel.

The massive components of wind turbines -- 

rotor hubs, gearbox housings, base plates, 

gears and shafts – are cast in ductile 

iron, which has the advantage of 

being about 10% lighter than car-

bon steel. The metal must meet 

demanding standards for 

impact resistance, and 

that’s where nickel 

plays a key role.

   E

Renewable energy

Cross-country power

Off-shore turbine

Wind turbine base

Nickel alloy steels   
improve impact-

resistance
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“Turbine manufacturers are looking for a ductile iron alloy that has cer-

tain critical properties, including good impact strength at low temper-

atures (in northern climates),” says Rick Gundlach, senior metallurgical 

engineer for Stork Climax Research Services in Wixom, Michigan, U.S.A. 

“These mechanical properties would be difficult to achieve with a con-

ventional ductile iron that doesn’t contain nickel.”

Conventional ductile iron contains 2 or 3% silicon, which strengthens the 

metal but has the drawback of making it brittle at low temperatures. Add-

ing between 0.5 and 1% nickel to the casting process reduces the need for 

silicon and enables the iron to meet the minimum impact resistance speci-

fied for wind turbine components at a temperature of minus 20°C.

“The wind energy engineers don’t want a brittle material, they want 

toughness at low temperatures,” says James Mullins, technical director 

for the Ductile Iron Society of North America. “Nickel is one of the few 

elements that strengthens the iron but doesn’t embrittle it.”

The addition of such a small amount of nickel may seem insignificant, 

but consider the size of the components being cast. Rotor hubs are ring-

shaped castings with a central hole to accommodate rotor blades and 

other components  that are large enough for  a man to walk through. 

Each one can weigh up to 1,600 kilograms. Between 32 and 45 tonnes 

of ductile iron castings are used to build a 4.5-megawatt turbine windmill 

capable of powering 1,500 homes. Larger turbines are under develop-

ment and even larger turbines are anticipated in the future. 

So a single turbine assembled from 45 tonnes of castings would con-

tain close to half a tonne of nickel. Only about 20 manufacturers world-

wide can produce castings of that size “and they’re using truckloads of 

nickel,” Mullins notes.

“There has been a tremendous push to produce a lot of these wind 

turbines,” adds Gundlach, who is under contract to do quality control 

testing for two U.S. foundries. “They can’t make them fast enough.” 

Turbines are increasing in number as well as in size. The American Wind 

Energy Association (AWEA) estimates that wind power will generate 31 

billion kilowatt-hours of electricity in the United States in 2007, with Ameri-

ca’s capacity expected to grow at a rate of up to 30% a year. But overall, 

North America has been slow to embrace wind energy. In Europe, where 

commercial wind generation is firmly established, nickel-treated ductile 

iron has been used to make turbines since the mid-1990s.

The U.S. government has extended its tax credit for wind power produc-

ers to the end of 2007, adding stability to what had been a boom-and-

bust market for turbines. Four turbine factories opened new American 

plants in 2006, AWEA reports, and established European manufacturers 

are setting up branch plants to supply the growing U.S. market.

“There’s such a demand for wind turbine generators that the people 

producing them can’t find enough foundry supply to make the castings,” 

notes Gundlach. “We’ve not seen a new market like this in a long time.”

MORE INFORMATION:
www.nickelmagazine.org/windpower 

nickel, vol. 22, no. 3, june 2007 7

Marine wind power

Wind turbine farm
in southern 

California
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DRIVING
Diesel

How Nickel  A l loy Foam Could Reduce Emiss ions  and Fuel  Consumpt ion

nown for their fuel efficiency, diesel engine 
vehicles are attracting greater and greater at-
tention at a time when the global transport sec-

tor accounts for about 20% of carbon dioxide emissions.
In Europe diesel fuels a large proportion of private 

vehicles, as well as most transport trucks. In North 
America the main users of diesel are small passenger 
vans, buses and transport trucks. Modern diesel exhaust 
treatment systems, though designed to meet emission 
standards, increase fuel consumption by 5-10% owing 
to back pressure caused by accumulated soot and the 
periodic injection of diesel into the exhaust systems 
to burn this soot. However, a recent innovation could 
reduce that penalty by using a nickel alloy foam to im-
prove the efficiency of diesel exhaust systems.

The diesel exhaust treatment technology that enables 
cars and trucks to meet current and near-term emis-
sion regulations relies on a three-part process: diesel 
oxidation catalysts (DOCs) convert carbon monoxide 
and unburnt hydrocarbons to carbon dioxide and water 
vapour, diesel particulate filters trap soot particles, and 
so-called DeNOx units reduce oxides of nitrogen to 
their gaseous oxygen and nitrogen compounds.

Inco Special Products (ISP), a business unit of CVRD 
Inco Limited, decided it could improve on the filter and 
catalyst-carrying materials (substrates) in the exhaust 
treatment systems, which consist of ceramics, metal 
foils and fibers. The business unit developed a high-tem-
perature corrosion-resistant alloy foam substrate.

The foams enable manufacturers to design diesel ex-
haust treatment systems with several advantages over 
conventional systems. For example, they can be built 
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in a wide range of shapes beyond the usual cylindrical 
form; they also will be lighter and smaller, require less 
platinum catalyst to achieve the same catalytic effect, 
and potentially reduce fuel consumption. 

Testing is well-advanced and selected car manufac-
turers will be outfitting some models with the new sys-
tems as early as the end of 2007. 



Diesel
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Pure nickel foam is made by electroplating nickel on 
polyurethane foam that is up to four millimeters (mm) 
thick and one metre wide. A special process then burns off 
the polyurethane, leaving behind pure nickel foam. “This 
nickel material is a precursor for numerous other prod-
ucts, such as alloy foam, says Dr. Dirk Naumann, director 
of new technology and market development for ISP. “We 
can add other metallic elements to the foam to provide at-
tributes such as resistance to high temperatures.”

The alloy foam developed by ISP consists of 50% 
nickel, 22% iron, 22% chromium and 6% aluminum, 
with good oxidation resistance at temperatures as high 
as 1,100° C. A powder metallurgical process is used to 
coat the nickel foam with a binder solution followed 
by an alloy powder. A sintering step, during which the 
alloy powder and nickel foam diffuse together, yields a 
homogeneous alloy of the desired composition and the 
required physical properties. These include mechanical 
strength, chemical resistivity, and pore sizes that can 
range from 450 microns to 2 mm, depending on the 
nickel foam precursor.

“Alloy foam is an excellent medium for trapping 
soot, and works differently from conventional wall-
flow filter technologies,” says Dr. Alexander Boehm, 
who invented the nickel-to-alloy transformation pro-
cess and is overseeing development of nickel alloy 
foam products at ISP. “This is a deep bed filter. We’re 

relying on a combination of diffusion, inertial impac-
tion, and flow-line interception to collect soot from the 
gas. These mechanisms target different particle sizes, 
including those in the critical nanometre range.”

The alloy foam also serves as a substrate on which a cata-
lyst can be applied to carry out DOC and DeNOx functions.

Catalytic action is much more effective in alloy foam 
than in conventional flow-through structures, owing to 
the mixing effect of the foam’s structure. As well, its 
higher surface area exposes much more diesel exhaust 
to the catalyst on its longer trip through the bed.

The result is a treatment system that needs to be 
only about half the size of a conventional one, with 
half the expensive catalyst (usually platinum) required 
to cleanse the diesel exhaust to the extent required by 
emission regulations.

For filters to continue working properly they have 
to be regenerated periodically by burning off accumu-
lated soot. Passive regeneration occurs at temperatures 
above 250° C by the reaction of soot with nitrogen di-
oxide to form carbon dioxide. But in the case of most 
systems, when a vehicle’s operating cycle does not 
raise the exhaust system temperature high enough for 
passive regeneration, diesel fuel is added at intervals to 
burn off the soot at temperatures that can run as high as 
1,000° C. This is called active regeneration.

Since the smaller filters have a lower thermal mass, 
they heat up to the active regeneration temperature 
more quickly, reducing emissions during cold starts. 
And since the alloy foam can tolerate higher soot load-
ing than can ceramic filters, they require less frequent 
active regeneration. This means less fuel is needed to 
achieve the required temperature for active regenera-
tion, resulting in potential fuel savings. Depending on 
the complex relationship with backpressure, the result 
could be a reduction in overall vehicle fuel consump-
tion and fewer emissions.

This is good news for the transport sector which is such 
a large contributor to carbon dioxide emissions to the atmo-
sphere and is being watched very closely by regulators.

MORE INFORMATION:
www.nickelmagazine.org/foam

TRUCKS MUST MEET NEW EMISSION GUIDELINES CLOSE-UP OF NICKEL ALLOY FOAM
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NiPERA Research is Changing Minds
Dr. Christian Schlekat steers nickel ecotoxicology to a new understanding

Changing minds at the highest levels of 
environmental regulation is a challenge 

for industry-sponsored research groups. But 
Dr. Christian Schlekat (pronounced shlay-cot) 
and his team at the Nickel Producers Environ-
mental Research Association (NiPERA) have 
overcome initial skepticism to do just that.

By managing objective and peer-re-
viewed scientific research, NiPERA, a divi-
sion of the Nickel Institute, has convinced 
the Danish Rapporteur that its “safe” con-
centrations of nickel in natural waters and 
soil are unnecessarily conservative and do 
not reflect the latest scientific advances. 
The Danish Rapporteur is the regulatory 
body assessing the risk of nickel for Euro-
pean member states.

In December 2006, as a direct result of 
NiPERA-sponsored research, the Danes ap-
proved a range of 5-29 micrograms of nickel 
per litre (µg Ni/L) for nickel in water, up from 
a proposed Predicted No Effects Concentra-
tion (PNEC) of 1.3 µg Ni/L. Similarly, the 
PNEC for soil increased to 4-97 milligrams 
of nickel per kilogram (mg Ni/kg) from 0.8 
mg Ni/kg. These new ranges, which depend 
on water and soil compositions, will be in-
corporated in upcoming regulatory legisla-
tion for the European Union.

“Developing that relationship and level of 
trust between us and the Danish Rapporteur 
allowed us to get to where we are today,” 
says Schlekat, who manages NiPERA’s 
environmental program. He considers the 
development of the risk assessment pro-
cess a major highlights of his career so far. 
“When we finished up both the aquatic and 
soil chapters in December 2006, that was 
hugely, hugely satisfying.”

Schlekat was born in Princeton, New Jer-
sey, in 1964. Ever since he was a boy, he 
has been interested in wildlife and, more 
specifically, the effect of pollution on wild-
life. He determined at an early age that he 
would turn his passion into a career, even 
though the field had yet to be established.

“I had to struggle to put my ambitions into a 
context because when I was growing up, environ-

mental toxicology wasn’t a defined discipline,” 
says Schlekat. “It was maturing as I was.”

Undeterred, Schlekat pursued an under-
graduate degree in life science, obtaining a 
bachelor of arts degree in biology with a mi-
nor in chemistry from Case Western Reserve 
University in Cleveland, Ohio, in 1986. He 
went on to study marine biology and bio-
chemistry at the master’s level and received 
his PhD in Environmental Health Sciences 
from the University of South Carolina. 

“It wasn’t until after my master’s degree 
that I became aware of who was defining 

the field,” Schlekat recalls. “Then things 
developed much more rapidly.”

Now he delights in passing on his knowl-
edge and environmental values to his chil-
dren, Katrina, 5, and Donovan, 3. His fa-
vourite pastime is to walk along the North 
Carolina beach with them, pointing out and 
explaining the various life forms.

Explaining the fate and effects of nickel 
in the environment to skeptical regulators, 
however, is a greater challenge, requiring a 
deep understanding of risk assessment and 
nickel eco-toxicology, as well as an abil-
ity to recognize gaps in data. This is where 
Schlekat excels.

He was able to sway the European Union 
regulators, for instance, by showing that 
bio-availability wasn’t being incorporated 
into the risk assessment for nickel and de-
veloping a way to correct this omission.

Bio-availability is significant because 
different waters and soils have different 

tolerances for nickel based on their chemis-
try. For instance, clay absorbs nickel much 
more readily than sandy soil, making it less 
accessible to plants and other organisms. 
The new PNEC concentration ranges reflect 
that reality, allowing a higher concentration 
of nickel in clay than in sandy soil. 

“It’s similar to setting speed limits for au-
tomobiles, says Schlekat. “The underlying 
principle is to protect drivers regardless of 
the road category, yet everyone recognizes 
that it’s possible to drive faster on a high-
way more safely than on a city street.”

Using this so-called “eco-region” ap-
proach to regulation, measured water and 
soil chemistry data from systems typical 
of surface waters and soils in Europe can 
be used to provide a range of safe nickel 
concentrations for other real systems with 
similar chemical compositions.

“This was a breakthrough in the regulato-
ry process in the EU,” says Schlekat. “It al-
lows regional jurisdictions to set safe nickel 
concentrations that are appropriate for the 
chemistry of those particular regions.”

He stresses, however, that the European 
risk assessment should be viewed not as a 
fait accompli but as a temporary framework 
for ongoing work at the local and interna-
tional level. 

Although the assessment will have im-
mediate consequences in terms of environ-
mental regulation, it merely sets the stage 
for Europe’s new chemicals policy. The 
outcome of the Existing Substances Risk 
Assessment, will be communicated glob-
ally through the Organization for Economic 
Co-operation and Development.

“The tools that have been developed un-
der the risk assessment will have global rel-
evance,” says Schlekat. “The challenge lies 
in communicating the technical nature of 
these tools to other regulatory jurisdictions 
and modifying them according to regional 
differences in both policy and ecology.”

MORE INFORMATION:
www.nickelmagazine.org/schlekat
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Help Wanted
How one association is trying to help students choose a career in the nickel industry

The Ontario Mining Association (OMA) 
in Canada has developed a 15-minute 

animated tour of an underground nickel 
mine and processing plant that can be 
downloaded over the Internet.

Called NickelQuest, this teaching tool 
is introducing students aged 13-14 to the 
many high-tech job opportunities available 
in the mining industry. Even the producers 
of the video became excited to learn the 
breath of high-tech careers paths that are 
available within the mining industry and 
set out to share the excitement of that dis-
covery with young teens.

“Gone are the days when mining was a 
labour-intensive industry based on old tech-
nology,” says Karen Mayfield, managing 
director of eSolutions Group, the Waterloo, 
Ontario-based digital media company that 
produced the video for the OMA.

“In working on this project we discov-
ered how closely the technology used in 
mining reflects what companies like ours 
use everyday, and we gained an apprecia-
tion for how mining fosters innovations. 
For example, we learned how mining uses 
cutting-edge software for 3-D visualization 
of orebodies, geographic information sys-
tems, mine planning, virtual modeling, ex-
ploration, safety, science and management.

“With this shared background and shared 
goals, we’re sure NickelQuest will open 
doors for students, who can now combine 
a career in technology with leading-edge 
mining techniques and practices.”

The video made its debut before an 
audience of 150 at the new Atlas Copco 
Theatre, noted for the quality of its digital 
image projection. The theatre is located at 
the tourist attraction called Dynamic Earth 
in the Ontario city of Sudbury. Attending 
were 80 grade-8 schoolchildren, Sudbury 
Mayor John Rodriguez, and representatives 
of local mining companies CVRD Inco, 
Xstrata Nickel and FNX Mining, the Sud-
bury educational community and the prov-
incial Ministry of Northern Development 
and Mines.

The OMA plans to distribute the video 
on DVD to grade 8 students throughout the 
province at the beginning of the school year 
in September, 2007. In addition, the Nickel 
Institute will be streaming the video from 
its website beginning in August.

“This project sprang from the realiza-
tion that it is logistically impossible to take 
all Ontario students on a tour of an under-
ground mine,” says OMA President Chris 
Hodgson. “We decided the next best thing 
would be to use technology to create a 
‘virtual’ tour; if you can’t take the students 
to the mine, why not take the mine to the 
students?”

Mining experts, educators, students and 
government all collaborated on this anima-
tion project that is designed to be amusing 
and interesting to a young audience while 
at the same time giving them a lot of educa-
tional information.

In Canada alone, the mining industry is 
looking to hire 80,000 skilled individuals in 
the next 10 years. “There are different theor-
ies about when young people start thinking 
about careers,” says Peter McBride, man-
ager of communications for the OMA, “but 
grade 8 is a good place to start.”

“We hope NickelQuest will inform stu-
dents of the more than 400 career possi-
bilities the industry offers,” says Hodgson, 
adding that he hopes it will promote earth 
sciences and mineral education in the eyes 
of curriculum co-ordinators, teachers, 
school boards and government.

This video is freely available and could 
help both parents and educators introduce 
their 13 and 14-year-olds to careers related 
to nickel and to mining.
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This aNimaTED ViDEo is freely available and could help both parents and educators  
to introduce their 13 and 14-year-olds to careers related to nickel and to mining. 

MORE INFORMATION:
www.nickelmagazine.org/nickelquest 
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BOX IN 4 MOVEMENTS CHAIR

R E F L E C T I O N S  I N  S T A I N L E S S  S T E E L

SCREW BAR STOOL

TRASH CAN

DESIGNER RON ARAD

BOOKWORM BOOKCASE

MALAYSIAN HOTEL INTERIOR
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n the early 1980s a young Israeli émigré named 
Ron Arad opened a store in London’s Covent 
Garden that immediately attracted crowds for 
its inventive, original contents, including car 
seats on tubular steel bases, a scrap yard seat 
from a Rover 200 car mounted on a frame of  

bent 1930s scaffolding, and a stereo and speakers cast 
in concrete blocks. At the time, liberal use of  discarded 
materials was all the rage among London designers, but 
here was a distinctly playful style that, according to one 
critic, was “both high-tech and ready-made.”

Nine years later, the artist, together with  
Caroline Thorman, founded Ron Arad  
Associates (RAA) in his name in Chalk 
Farm, north London, in the building 
he currently occupies.

Ron Arad is in high demand these 
days, having emerged as one of  the 
world’s most influential industrial design-
ers and architects. Among his most famous 
works are the sinuous “Bookworm” bookcase 
(1994), a bestseller for the Italian design firm Kartell 
and originally produced as a result of  experiments 
with tempered steel, and the Maserati headquarters 
showroom in Modena, Italy (2003). He has exhibited 
at major museums and galleries throughout the world, 
including the Pompidou Centre in Paris, the Metropoli-
tan Museum of  Art in New York City, the Victoria & 
Albert Museum in London, and the Vitra Design Mu-
seum in southwestern Germany.

Since the end of  the 1980s, the maverick artist has 
made liberal use of  nickel-containing stainless steel in 
both his design and architectural work. “It varies from 
piece to piece, but a lot of  it tends to be S31600,” he 
says. “We’re interested in maintaining the qualities of  
these pieces outdoors in wet weather, so the corrosion 
resistance of  stainless steel is certainly an advantage. 
We also use it because of  the way it behaves: you can 
cut it, bend it and weld it.

“Perhaps even more important are the reflections that 
can be achieved,” he adds. “That’s really the central thing 
– how it looks. You can achieve seamless polished sur-
faces that reflect beautifully, and those reflective quali-
ties in turn do wonders to what is being reflected.”

Among his more famous creations is the “Box in Four 
Movements” (1994), a chair in the form of  a 40-by-40-
by-40-centimetre box in four sections, three of  which 
are adjustable to any height or angle. Ratcheted joints al-
low exact fixing, and the sections are hinged on a torsion 

bar, making the chair bouncy and comfortable. 
That same year Arad unveiled his “D 

Sofa,” a long, low couch in mirror-pol-
ished stainless steel, the seat and 

back of  which touch only at 
three points.

Other works of  note include: 
a stainless steel vase (Alessi, Italy 

2002); installations for “L’Esprit du 
Nomade” at the Cartier Foundation in 

Paris (1994); “Screw,” a  bar stool made 
out of  mirror-polished aluminum in the base and 

column and satin stainless steel in the seat and foot 
rest (Driade, 2006); the “Well-Tempered Chair,” which 
makes inventive use of  the “spring” properties of  tem-
pered steel held in tension by bolts (Vitra, 1986); the 
“Big Easy” series of  black chairs made from sheets 
of  bent and welded steel (1988-89, then modified in 
2003), and the “Ripple Chair” (Moroso, 2005).

Arad’s latest piece, “Thumbprint,” is made of  S31600 
stainless steel rods and, according to its creator, “The 
only way we can produce it is to apply the rods one 
after the other.  It’s a very labour-intensive process, but 
the results are striking because you get patterns that 
are dictated by the morphology of  the piece and not 
by your will.”

MORE INFORMATION:
www.nickelmagazine.org/arad
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UNs details chemical compositions (in percent by weight) of the nickel-containing alloys and stainless steels mentioned in this issue of Nickel.

For the first time, the Nickel Institute, pub-
lisher of this magazine, has published an An-
nual Report.

The 32-page report highlights the achieve-
ments of the Institute, which represents 18 
companies that produce more than 85% of the 
world’s nickel and support and promote its 
use and re-use. The Institute is staffed by 28 
full-time staff operating in every major nickel 
market in the world.

The 2006 Annual Report outlines the con-
siderable value and integrity the Institute 
brings to its member companies and their 
down-stream customers, the users of nickel.

“We share a continuing commitment to 
raising the bar in terms of behaving respon-
sibly and earning a reputation for our industry 
that secures a sustainable future for our em-

ployees, our customers, and the end-users of 
nickel-containing materials who rely on our 
products,” says Tav Morgan, Chairman of the 
Nickel Institute, in the Annual Report.

“We are proud to promote and encourage 
the use of nickel as the quality material of 
choice in special applications such as high-
efficiency jet engines and batteries for hybrid 
cars that can reduce carbon emissions, and 
thus address the world’s major environmental 
concern of global warming.”

The annual report highlights the achieve-
ments of each of the three main “pillars” of the 
Institute, namely nickel market and use sup-
port, nickel science, and business advocacy.

Total operating expenses for the Institute in 
2006 were US$10 million.

A copy of the report can be downloaded 
from the Institute’s web site.

Nickel institute report

MORE INFORMATION:
www.nickelmagazine.org/annualreport 

A new document provides good practices for assessing the environ-
mental risk of metals.

More and more businesses that either produce materials or manufac-
ture products are carrying out site-specific environmental risk assess-
ments. In doing so, they often arrive at inappropriate assessments for 
metals because the tools they use were intended for organic chemicals. 

Three years ago, the International Council on Mining & Metals 
and Eurometaux addressed the problem by bringing together several 
leading independent scientists. The United Kingdom’s Department for 
Environment, Food and Rural Affairs (Defra) endorsed the scientists’ 
recommendations and subsequently helped establish a 21-member sci-
entific review panel. Defra also introduced the initiative to national 
authorities in Canada, the United States and the European Union.

In March 2007 the panel published a summary document, “Metals 
Environmental Risk Assessment Guidance,” accompanied by a series of 
fact sheets on risk characterization, exposure assessment, effects assess-
ment, marine risk assessment, bio-availability, uncertainty analysis, and 
classification. Together, these shed valuable light on the most recent sci-
entific concepts that apply to the ecological risk assessment of metals.

The 80-page document is aimed at environmental science profession-

als who are already familiar with the 
principles of risk assessment and en-
vironmental quality criteria.

Among the topics addressed 
are: how environmental risks from 
metals can be assessed in the most 
appropriate way, depending on the 
availability of data; how bio-avail-
ability corrections can be incorpor-
ated into the process; “probabilistic” risk assessments for data-rich 
metals (such as nickel); and methodologies for quantifying the uncer-
tainty that is an integral part of any risk assessment process.

As regulatory practice and technical understanding evolve, the panel 
will publish revised fact sheets periodically on a web site.

More than 300 scientific references are included in the document, 
which also notes when and how the data apply to alloys (though this 
topic is not covered extensively).

MORE INFORMATION:
www.nickelmagazine.org/merag 

Environmental guidance

NickEl iNsTiTUTE chairman Tav morgan

alloy al b c cb co cr cu Fe mn mo   N Ni p pb s si sn Ti V W Y zn zr other

s30400 - - 0.08 - - 18.00- - - 2.00 - - 8.00- 0.045 - 0.030 1.00 - - - - - - - -
p. 4 & 5 max 20.00 max 10.5 max max max

s31600 - - 0.08 - - 16.0- - - 2.00 2.00- - 10.00- 0.045 - 0.030 1.00 - - - - - - - -
p. 13 max 18.0 max 3.00 14.00 max max max

s31603 - - 0.030 - - 16.0- - - 2.00 2.00- - 10.00- 0.045 - 0.030 1.00 - - - - - - - -
p. 5 max 18.0 max 3.00 14.00 max max max

s32003 - - 0.030 - - 19.5- - - 2.00 1.50- 0.14- 3.0- 0.030 - 0.020 1.00 - - - - - - - -
p. 16 max 22.5 max 2.00 0.20 4.0 max max max

s32205 - - 0.030 - - 22.0- - - 2.00 3.00- 0.14- 4.50- 0.030- - 0.020 1.00 - - - - - - - -
p.16 max 23.0 max 3.50 0.20 6.50 max max max
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life cycle management

@www.nickelinstitute.org
n   sUbscribE to Nickel Magazine free of 

charge and receive an e-mail notice when 
a new issue is posted online. 
www.nickelonline.org/subscribe

n   iN 7 laNgUagEs, read Nickel Magazine 
online. Chinese, Japanese, Russian,  
French, german and Spanish. 
www.nickelmagazine.org/language

n   sEarch  back issUEs of Nickel Maga-
zine from our online archive, going back to  
June 1998.  
www.nickelmagazine.org/archive

The 3rd International Conference on Life Cycle Management will be held at 
the University of Zurich on August 27-29, 2007. Researchers, academics 
and professionals from various industrial sectors and public institutions 
will share their experience and knowledge. Presentations will focus on the 
application and implementation of life-cycle approaches for sustainability, 
and on scientific approaches to life-cycle management. Please see: www.lcm2007.org

oFFshorE EUropE The largest oil & gas conference and exhibition outside of North 
America will be held Sept. 4-7, 2007, in Aberdeen, Scotland. Engineers, technical 
specialists and industry leaders at the international gathering will meet to discuss 
exploration and production technology and work out solutions to the industry’s prob-
lems. You can visit the Nickel Institute at stand No. 688. For more information, see:  
www.offshore-europe.co.uk

sTaiNlEss sTEEl EXpo The 5th Shanghai International Stainless Steel Expo (STEXPO) 
will be held Sept. 5-8, 2007, in conjunction with the 5th China International Stainless 
Steel Congress. These two events provide an opportunity for companies to explore 
technological exchange and trade co-operation, establish their corporate image, and 
cultivate markets. Exhibitors include stainless steel producers, process equipment 
manufacturers, downstream producers, and end-product manufacturers. For more infor-
mation, see: www.stexpo.com.cn/en/home.asp

sTaiNlEss sTEEl markETs The 3rd international conference on “Stainless and 
Special Steel Markets,” will be held in Moscow, September 18, 2007. Organ-
ized by Business Forum, an organization that specializes in business events, 
this conference aims to answer questions about nickel and ferroalloy prices, 
prospects for the integration of CIS stainless and special steel manufactur-
ers’ in global markets and about the prospects for 2008. For more information: 
www.b-forum.ru/web/busf.nsf/met/spec?OpenView&RestrictToCategory=EN

aUsTraliaN NickEl Nickel Institute President Stephen Barnett will deliver the key-
note address at the 2007 Australian Nickel Conference which will be held in Perth 
Australia, October 18-19, 2007. Organized by the publications Paydirt and gold Min-
ing Journal, this conference is billed as “Australia’s No. 1 Nickel Event”. It is de-
signed to inform mineral explorationists, mining stockbrokers and investors of the 
latest nickel exploration and mining developments in Australia. For more information: 
www.australiannickelconference.com/

sUsTaiNablE DEVElopmENT The Minerals Council of Australia is hosting a conference in 
Cairns, Queensland, Australia on October 29 – November 2, 2007. Called SD 07 : A Climate 
for Change, the conference promises to bring together leaders, experts and practitioners 
from around the world to exchange ideas, information and practical examples of sustain-
able development in the mineral industry. This is the 32nd year such an event has been held. 
www.minerals.org.au/mcaevents/sd07_sustainable_development_conference

sTaiNlEss sTEEl  CRU Events is hosting the 10th Stainless Steel World Conference in Tai-
yuan, China on November 4-6, 2007. This conference is advertised as “the most prestigious 
event for the global stainless steel community.” The conference will focus on changes in 
global trade patterns and will ask the question: Are the trade winds blowing from or towards 
the East? Speakers include: Chuanping Chen, president of TISCO, Pekka Erkkila, Execu-
tive Vice-President, Outokumpu Oy, Pascal Payet-gaspard, Chairman and CEO of Arcelor 
Stainless International and Nirmal Mathur, Director of Jindal Stainless. More information: 
www.cruevents.com/

DEsigN aND FabricaTioN The international publication Stainless Steel World will 
host a 2-day conference in Maastricht, the Netherlands on November 6-8, 2007. Called 
The Stainless Steel World Conference, it will focus on the oil & gas industry, chem-
ical & petrochemical industries, power generation, welding, fabrication, marketplace 
trends and other special topics in the areas of maintenance and inspection, equip-
ment design, scrapping & recycling and the availability of grades. More information: 
www.stainless-steel-world.net/ssw2007main/ShowPage.aspx

The picture  
perfect material
Jindal Stainless Limited of India has pub-
lished Magic of Stainless Steel, a high-qual-
ity book with illustrated architectural and art 
works from around the world.

“Stainless steel is a truly magical material 
and has never ceased to excite the thoughts 
of designers, sculptors and engineers,” says 
Ratan Jindal in the foreword to the 192-page 
coffee-table tome. 

Works by architects 
Frank Gehry, Adrian 
Smith, Raj Rewal and  
Ewing Cole are fea-
tured in the book, as 
are iconic images of 
structures ranging from William van Alen’s 
Chrysler Building in New York City, U.S.A. 
(1930) to Cesar Pelli’s Petronas Towers in 
Kuala Lumpur, Malaysia (1998) 

Says Pelli: “One of the most appealing 
qualities of stainless steel surfaces is their 
changeability. I often go back to Canary 
Wharf [in London] and Costa Mesa [in Cali-
fornia] and I delight in seeing how the stain-
less steel surfaces appear to have sometimes 
a blue cast, sometimes a yellow cast, and 
how they respond to the slightest change in 
the atmosphere. Sometimes it feels as if the 
surface is alive.”

The book is largely devoted to stainless 
steel art and lifestyle, and includes pictures 
of interior and exterior sculpture, furniture, 
vases, bowls, murals, lamps, cutlery, and 
other decorative accessories.

By illustrating the spectacular diversity 
of stainless steel, Magic of Stainless Steel is 
bound to inspire the designer in you.

MORE INFORMATION:
www.nickelmagazine.org/newagemetal 



W hen it is completed in 2009, the new international airport in Doha, 
Qatar will be the first airport designed specifically to accommodate 

the Airbus A380 super jumbo.
Forty percent of the airport will be built on land reclaimed from the 

Arabian Gulf, according to architects Hellmuth, Obata + Kassabaum, Inc. 
(HOK). It will provide an impressive new gateway to Doha and is one of 
several stainless steel projects planned in the city.

“The Middle East coastal region is among the most corrosive land-based 
environments in the world,” says Nickel Institute architectural consultant 
Catherine Houska. “High levels of salt accumulate on surfaces and high hu-
midity can activate the salt. Under these conditions, high temperatures ac-
celerate corrosion rates.”

The 26-gate terminal complex features extensive shopping facilities, a 
mosque, and an 800-car parking structure. For improved corrosion resis-
tance, the terminal’s roof will be made of S32003 duplex stainless steel, 
containing 5-6% nickel. This stainless steel’s corrosion resistance is be-
tween that of S31600 and S32205.
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MORE INFORMATION:
www.nickelmagazine.org/qatar

BIG PLANS
TAKE OFF ON THE

ArABIAN GuLF
New stainless steel alloy specified 
for airport in extremely corrosive 

marine environment

Stainless steel is the ideal building
material for the Arabian Gulf

S32203 stainless steel provides corrosion  
resistance in hot and humid conditions

reclaimed land for new airport


