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Produced respon-
sibly by about 20 
companies world-
wide, nickel brings 
unique attributes 
to hundreds of in-
novative materials 
and thousands of 
applications. And, 
because nickel-con-
taining products are 
so intensively re-
cycled, nickel’s value 
to future generations 
is not lost.

In this issue, we 
present an array of 
applications, both 
new and old, that further demonstrate nickel’s 
amazing versatility.  You can read how:
•  Nickel is being plated in micron-thin lay-

ers onto moulds that are used to make mil-
lions of fibreglass doors for homes;

•  Nickel is adding strength and toughness 
to the hardware used in the oil and gas 
business to bring non-renewable energy 
resources to market;

•  Nickel, in combination with zinc, is being 
plated onto objects to give them a fashion-
able and non-reflective black coating that 
resists both abrasion and corrosion;

•  Nickel is providing essential catalytic 
properties to a process that makes surfact-
ants, a key component of detergents; and

•  Nickel is bringing abrasion resistance and 
hygienic qualities to woven wire mesh, 
which is used in pharmaceutical screening.
What makes reporting on these applica-

tions so gratifying is that so many are sup-
portive of the sustainable development goals 
society has set for itself.

For example, tests are under way in several 
countries to determine if renewable energy 
can be generated reliably from ocean waves. 
If, as expected, these tests are successful, 
the full-scale commercial models will be 
constructed of corrosion-resistant materi-

als such as austen-
itic stainless steels. 
Only such materials 
can provide the long, 
maintenance-free, 
reliable operating 
life required to make 
renewable energy an 
important part of our 
energy supply.

Aesthetically, too, 
nickel stainless steels 
enrich our lives. 
Beautiful objects, 
both large and small, 
are being created by 
artists and designers 
who choose stainless 

for its reflective qualities and formability. 
Consider:
•  Anish Kapoor’s 20-metre-long-by-10-

metre-high sculpture Cloud Gate, which 
has been embraced by the city of Chicago;  
and

•  Andrea Forges Davanzati’s many small 
mobiles and other objets d’art that 
were inspired by creatures living in the  
Mediterranean Sea.
In architecture, nickel-containing alloys 

and stainless steels are helping restore 
masterpieces of the recent past to their ori-
ginal beauty. Case histories of three such 
renovations in North America are featured 
in this issue.

Clearly, the scope of nickel use is vast and 
ever-growing, and Nickel Magazine is com-
mitted to keeping its readers abreast of all the 
developments under way – or at least as many 
as we can keep up with! We look forward to 
doing so in 2008 as well.

Patrick Whiteway
Editor
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Thank you for an inTereSTing year
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“i work with stainless steel primarily because of 
the way it reflects light,” says italian sculptor 
andrea Forges Davanzati.

Ni
C r A S h - r E S I S tA N t

When you travel on a train, chances are you don’t think twice about 

what the train is made of. today’s trains are often constructed using 

nickel-containing stainless steel. that’s because these materials provide 

the necessary strength to resist impacts that would result in the unlikely 

event of an accident. that makes traveling by train a whole lot safer.

Nickel
t h e r e ’ s  N o  S u b s t i t u t i o n  F o r  Q u a l i t y

Nickel
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The Wave of The Future?
How nickel stainless steels could help extract electric power from waves.
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aquaBuoy is a cylindrical device that floats vertically in 
the ocean and bobs up and down under the action of 
the waves.

The amount of electricity generated from 
renewable energy sources is increasing 

worldwide, and nickel-containing materi-
als are playing an enabling role. Mention 
renewable energy and most people think 
of solar cells and windmills. It turns out, 
though, that a thousand times more energy 
is contained in ocean waves.

Waves are therefore a potentially more ap-
pealing source of renewable power. If only 
the energy could be extracted profitably. . . .

Perhaps it can be.
A prototype of a wave energy machine, 

AquaBuoy, has been tested in the Pacific 
Ocean, off Newport, Oregon, in the north-
western united States. Developed by a Can-
adian company, Finavera renewables Inc. 
of vancouver, AquaBuoy is a cylindrical 
device that floats vertically in the ocean and 

bobs up and down under the action of the 
waves. Only the top portion of the Aqua-
Buoy is visible above the surface. the cur-
rent prototype is half-scale; full-size units 
will be 13 metres in diameter, 48 metres 
long, and weigh about 65 tonnes.

the longer, submerged portion of the 
largely empty cylinder has a piston that 
moves up and down with the waves, push-
ing water alternately up and down through 
“accelerator tubes” to two-stroke hose 
pumps that pressurize the water and direct it 
to a Pelton turbine, one of the most efficient 
types of water turbines in high-force, low-
flow situations. the turbine in turn powers 
an electric generator in the upper portion 
of the device. Power then flows through an 
underwater cable to on-shore users.

Each AquaBuoy has the potential to gen-

erate up to 250 kW in 4-to-5-metre waves.
Groups of them deployed off-shore in vari-

ous arrays could produce tens of megawatts 
of renewable electricity.

In addition to the piston, accelerator 
tubes, pumps and Pelton turbine, various 
check valves, manifolds, and other pip-
ing, are all exposed to the corrosive effects 
of seawater. there is an obvious need for 
nickel-containing stainless steels and other 
nickel alloys for many, perhaps all, of these 
components.

Assuming the technology proves reliable, 
wave power could become a huge market 
for nickel steels, nickel stainless steels and 
nickel alloys.

� nickel, vol. 23, no. 1, december 2007

the current prototype is half-scale; full-size 
units will weigh about 65 tonnes.

MORE INFORMATION:
www.nickelmagazine.org/aquabuoy

MORE INFORMATION:
www.nickelmagazine.org/windpower 

Wind turbine farm
in southern 

california
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Pure Filtering
Durable stainless steel screens stand up to abrasion and sanitization

Mesh screens or sieve screens are used 
to sift just about anything. Metal 

powders, sand, flour, toner powder, sugar, 
pharmaceutical powders and adhesives all 
need to be screened. And though there are 
many materials available for making screens, 
nickel-containing stainless steel mesh pro-
vides many major benefits both during pro-
duction and in maintenance operations.

london, England-based russell Finex 
Group manufactures screening machines for 
many industries. their largest market is the 
pharmaceutical industry, followed by food 
applications. the company makes most of 
its stainless steel screens from S30400 and 
S31600 woven wire mesh. S31600 is consid-
ered a more sanitary grade because it is less 
likely to react with pharmaceutical powders 
and foods such as flour, baking ingredients, 
tea, artificial sweeteners, spices and flavour-
ings. Both screens and machines, which are 
also made of stainless steel, must be able to 
withstand severe weather, chemical attack, 
abrasion, acidic ingredients and corrosive 
agents, harsh cleaning chemicals, and hot 
water washing.

Among the harshest products screened 
are metal powders. Stainless steel better 
withstands the abrasion of these materials, 
and also the abrasion of cleaning agents. 
“Stainless steel is far more durable than ny-
lon for screening abrasive products such as 
metal powders or ceramics,” says a spokes-
person for the company.

Stainless steel mesh is rigid, thereby 

providing better resistance to oversize ma-
terials that can jam or squeeze through the 
mesh. It also retains its specified gauge in 
high production temperatures and in high 
water temperatures during cleaning. these 
demanding conditions can shrink synthetic 
mesh and cause it to become brittle.

Since it cleans so well and does not stain, 
the same stainless steel screen can be used to 
process a wide variety of materials, as well 
as materials of different colours. Chocolate 
powder, for example, can be a nightmare 
for cleaning people, says Dennis Cowles, 
maintenance manager for New Jersey-based 
Farbest Brands, a manufacturer and distribu-
tor of specialty food ingredients.

Also, after cleaning, synthetic sifter socks 
may not be completely dry, and the residual 
dampness can cause material to stick to the 
sock during the next production run. that’s 
not a problem with stainless steel mesh.

Cowles also notes that stainless screens 
do not pick up static during production 
runs – a problem sometimes encountered 
with their synthetic counterparts.

As for longevity, the durability of stain-
less steel screens is product-specific and 
depends on the operating environment. 
however, if handled properly, they can last 
almost indefinitely.

“I have not found anything better than 
stainless for screening,” says Cowles. 

Screens made of woven wire mesh 
(S31600) for corrosion resistance.

Since it cleans well and does not stain, stainless steel is 
used for a variety of screening applications.

MORE INFORMATION:
www.nickelmagazine.org/screens
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MORE INFORMATION:
http://www.nickelmagazine.org/fibreglassdoor

N atural wood doors are prized for their warm colours and pleasing 
grain patterns. Fortunately for price-conscious consumers these 

attributes can be precisely replicated in fibreglass on moulds created 
using a technology known as nickel vapour deposition (NvD).

Weber Manufacturing technologies Inc. of Midland, Ontario, Canada, 
has been making door moulds with its NvD process for 12 years. this 
year, the company is introducing the technology to the global market.

Every year, some 15 million residential entryway doors are sold 
in the united States alone, of which 4.5 million are fibreglass, says 
Weber Manufacturing President Chris Edwards.

NvD shell moulds replicate wood’s grain pattern, individual fibres 
and pores. As a result, more homeowners are turning to fibreglass 
doors that look like they are made of wood.

the NvD process is clean and self-contained, therefore costs as-
sociated with the disposal of by-products do not apply. the only NvD 
by-product is a nickel oxide which is recycled.

In making the fibreglass outer door skins, Weber begins with a 
‘master’ constructed from wood that displays the most desirable grain 
features of a particular tree species (oak, cherry or mahogany, for ex-
ample). A silicone mould-making compound is poured over the ‘mas-
ter’, creating a negative casting that captures even the finest grain 
details. Weber then machines a steel mandrel that approximates the 
shape of the master mould. the silicone negative casting is attached 
to a support frame and aligned 1.5 mm over the mandrel face. the 
silicone mould-making compound is then injected into this 1.5-mm 
gap to create a positive casting. Once it has been approved for aes-
thetic and technical correctness, the silicone-covered mandrel is put 
into a NvD chamber and heated.

Nickel powder and carbon monoxide are combined to make nick-
el carbonyl, which is stored in a liquid state. When required, it is 
converted into a vapour and introduced into the deposition chamber. 
When the vapour comes into contact with the heated mandrel, nickel 
deposits form on the silicone-covered mandrel, atom by atom, at the 
rate of 0.25 millimetres per hour until the nickel shell reaches the 
desired thickness. the carbon monoxide is then removed from the 
chamber and reused to create more nickel carbonyl.

At the door manufacturing plant, positive fibreglass skins are com-
pression-moulded on the nickel shells, cured and removed. they are 
assembled with polyurethane or Styrofoam [tM] cores and other 
components to make the finished doors, which are then painted or 
stained. the finished doors are more thermally stable than real wood 
and more resistant to corrosion than steel residential doors.

the nickel mould shells are exceptionally durable, Edwards 
says. “We know of compression moulds (shells) that have produced 
250,000 door parts (in the compression moulds). We do not know of 
any moulds that have worn out. It appears wear is not an issue.”

this door, which appears to be made of 
mahogany, is actually formed from fibre-
glass in a nickel shell mould.

�      nickel, vol. 23, no. 1, december 2007

Opening the Door to High Production Rates
Moulds made from nickel vapour deposition prove durable enough to make thousands of fibreglass doors
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Oil Patch Performance
Nickel-containing materials are proven, reliable performers in the oil & gas industry

Deep wells need tubing that is highly resistant to corrosion. For example, nickel-containing stainless 
steels, such as S31803, can be cold-worked to 965 MegaPascals yield strength and still retain high tough-
ness and resistance to corrosion. (Photo 1)

Precipitation hardenable nickel alloys, such as N07718 and N09925, can be heat treated to form pre-
cipitates in the matrix of the alloy which impart strength and hardness to the material. “Down-hole jew-
elry” (a generic term for all the special tools that are incorporated into an oil or gas well) has complex 
shapes that require precipitation-hardened nickel alloys to achieve exceptional strength without develop-
ing sensitivity to hydrogen embrittlement. (Photo 2)

Nickel alloy (typically N06625)-clad well heads and so-called “Christmas trees” (assemblies of valves, 
spools and fittings for oil wells) also combine excellent weldability and compatibility with steel sub-
strates. they provide cost-effective corrosion resistance wherever needed. (Photo 3)

Carbon steel (in comparison with clad and lined pipe) has to be protected from corrosion by the injec-
tion of corrosion inhibiting chemicals. Nickel alloy N08825 and stainless steel-clad and -lined pipelines 
solve the problem of transporting wet corrosive oil and gas without requiring inhibitor injection to pre-
vent corrosion. (Photo 4)

vessels made of 9Ni steel (containing 9% nickel) are a cost-effective option for liquefied natural gas 
storage vessels with an excellent track record of safe service. that’s because 9Ni steel has high toughness 
at cryogenic temperatures. (Photo 5)

Internally weld overlaid or cladding with nickel alloy N06625 provide long-term protection of vessels from 
corrosion without the need for frequent inspection and replacement of organic coatings. these pressure vessels 
are used to separate different phases in fluids or to carry out chemical reactions. (Photo 6)

heat exchangers are used to move heat from one medium to another. usually in oil and gas plants, the prob-
lem is to cool down the oil and gas. Oil, for example, must be cooled from between 200  and  90 °C down to  
25 °C before it can be transported to customers. Stainless steel and nickel alloy (N10276) heat exchangers 
provide the optimum solution to the demands for heat transfer and long-term resistance to corrosion in 
equipment that is virtually impossible to protect by inhibitor injection. (Photo 7)

Austenitic stainless steel piping and valves in low temperature sections of plant are essential for achiev-
ing reliable toughness down to cryogenic conditions. this is necessary because liquefied natural gas is 
transported at minus 164 °C.

the choice of a low-expansion alloy with 36% nickel eliminates thermal stress problems in pipelines 
and hoses carrying liquefied natural gas.

As mentioned above, in the case of carbon steel piping, a chemical has to be injected to stop corrosion. 
that chemical ends up in the fluid that is re-injected back into the ground. Corrosion-resistant nickel-
containing stainless steel and nickel alloys on the other hand help to minimize the risk of contamination 
of the surroundings or ground waters due to spillage of corrosion inhibitor-contaminated water.

Nickel alloys are also the safe choice for the development of oil and gas reserves that contain hydrogen 
sulphide. In many cases, these development projects are in remote parts of the world and are therefore 
automated to the extent that they operate largely without personnel. Nickel alloys provide the reliability 
that is essential for these types of projects.

Where engineering requirements are demanding, nickel-containing materials are the proven solution. 
they provide life-long integrity with the potential for re-use in other projects, and their high intrinsic 
value is such that recycling is cost-effective and well-established.

MORE INFORMATION:
www.nickelmagazine.org/oilpatch 

T he unique attributes of nickel-containing materials make their use in the oil and gas sector a cost-effective engineering investment, 
even at today’s high initial costs.

Attendees of the Offshore Europe conference in Aberdeen, Scotland in September 2007 were reminded of some of the applications 
where nickel-containing materials are needed. Some examples follow.
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a close-up view of library rennovation
on Parliament hill

Saint raphael’s cathedral 
in Wisconsin, USa.

the Parliamentary library after
nickel alloy rennovation

Increasingly, nickel alloys and stainless steels are being used 
in high-profile roof replacement jobs. In many instances, these 
materials help to preserve the original aesthetics while provid-
ing additional benefits such as workability, resistance to cor-
rosion, wind uplift resistance, perforation resistance and low 
metal run-off levels. three examples illustrate these advantages: 
the Parliamentary library and Notre Dame Cathedral Basilica, 

both of which are in Ottawa, Canada, and Saint raphael’s 
Cathedral, in Madison, Wisconsin, u.S.A.

Parliamentary Library
the only structure of the original Canadian parliament 

buildings to survive a fire in 1916, the Parliamentary li-
brary is a superb example of the victorian Gothic style. It 

opened in 1876 after 17 years of construction and was 
first restored after a fire in the dome in 1952.

A second, stone-by-stone restoration was complet-
ed in 2006 after four years of work. the original 
slate roof had long been replaced by copper. the 
other original roofing materials were 0.48- and 

0.70-millimetre (mm) galvanized iron, from the 
1850s, and 567-gram sheet of lead-coat-

ed copper (weighing 6.1 kg per square 
metre), which had been installed dur-
ing fireproofing in 1953.

In the recent restoration, copper 
was used to cover 3,250 square metres 
of the roof, with sheet lead applied to 

the lantern deck roof. 
“We decided on a nickel/copper 

alloy (N04400), which we use quite 
a bit,” says conservation architect 

Spencer higgins. higgins and architects 
from two companies: Ogilvie 
and hogg and Desnoyers Mer-
cure & Associés, chose 0.46-
mm-thick N04400 (Monel®) 

because of its workability and roll-form capability. the ma-
terial (which contains 66% nickel) had to be beaten out to form 
complex curves. “Monel is quite easy to work with,” notes hig-
gins.

About 1,390 square metres of dull-matte N04400 were used 
to replace both the galvanized iron and lead-coated copper. the 

greyish alloy is similar in colour to the original materials and 
forms an effective contrast with the copper roof. It’s also close 
to copper in galvanic potential. Although the desired service life 
for the roof is 50 years, higgins says the life span of N04400 is 
in fact nearer to 400 years.

Sheet metal restoration specialists at Markham, Canada-
based heather & little limited installed the N04400 using 
brake-formed double-locked flat seams, soldered joints, and 
N04400 attachment clips and nails. roof structures clad with 
the N04400 include the lantern walls, upper flying buttresses 
and pinnacles, buttress cap flashing, main roof ribs and cornice, 

and lantern window exterior cladding.
As well, 110 square metres of 1.2-mm S31600 stainless steel 

were used to fabricate built-in stainless rain gutters.
Notre Dame Cathedral Basilica

By the time 44 years of construction ended in 1885, the Notre 
Dame Cathedral Basilica, built in the neo-Gothic and neo-Clas-
sical style, had risen to the status of cathedral, then basilica. the 
church is the oldest one in Ottawa still in use, and it is the seat 
of the city’s Catholic archbishop.

the 55-metre-high steeples were originally clad in tin-plated 
metal dating from the 1840s. the metal had been repaired over 

the years with galvanized iron and given 
several coats of silver-coloured paint. As 
part of a restoration that began in 1999, the 
original cladding was removed and replaced 
with 2,800 square metres of embossed, low-
lustre-finish, 0.46-mm-thick S30400, also 
known as Ezeform-35. 

Story continues online at:

MORE INFORMATION:
www.nickelmagaqzine.org/parliament

the Parliamentary library:  
Victorian Gothic style.
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coming clean
Effective detergents are made possible by nickel catalysts
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Nickel compounds play an important role in the  
detergent industry.

Nickstar, deposits a thin and highly 
uniform layer of a black  zinc-nickel alloy, 
preserving the substrate’s brightness.

10 nickel, vol. 23, no. 1, december 2007

W                      ho knew nickel could restore the whiteness and bright-
ness to your clothes? that’s right. One of the most im-

portant applications of nickel catalysis is to help produce the 
chemicals that make laundry detergent work.

Surfactants, a key contributor in stain removal, are made 
from petrochemicals. But before petrochemicals can become 
useful cleaning agents, they must be chemically converted into 
fatty alcohol sulfates. that’s where nickel comes in.

the hydrogenation reaction that manufactures surfactants 
from petrochemicals requires a metal catalyst, often one based 
on nickel, such as the raney or urushibara catalysts.  

One of these reactions is the Shell higher Olefin Process 
(ShOP), that produces fatty alcohols from ethylene in the 
presence of an organo-metallic nickel catalyst. 

One of Shell’s least known but most important catalyst 
applications, ShOP can produce up to 1.2 million tonnes of 
linear higher olefins, including synthetic lubricants and deter-
gent intermediates, every year. the process, developed in the 
1970s, has given the growing detergent industry more choices 
for raw materials for their products, including everything from 
laundry powder to hair shampoo. 

Shell scientists are constantly improving on the original ShOP 
concept, giving them more flexibility to alter the chain lengths 
of the alpha olefins depending on shifting market demands. 

the household detergent industry is an important contribu-
tor to the European economy, according to a recent paper by 
the Weinberg Group, a scientific and regulatory consulting 
firm in Brussels. the sector has sales of about 19 billion euros 
per annum, a gross added value of 4 billion euros, and directly 
employs close to 60,000 people. the Weinberg Group esti-
mates that if the industry’s suppliers and retailers are included, 
the value-added contribution rises to 13 billion euros and the 
number of jobs, to 265,000.

the commercial cleaning sector also relies on detergent 
products, accounting for sales of 45 billion euros, gross added 
value of 32 billion euros, and more than 3 million jobs.

Indirect contributions include innovation, efficiency and 
sustainability, the authors say. the surfactants produced by 
nickel-based catalysts, for instance, are constantly evolving 
into products that are better at targeting specific stains and 
removing soil, and thereby extending the life of textiles. Sus-
tainability has also been improved by developing laundry de-
tergents that work well at lower water temperatures.

MORE INFORMATION:
www.nickelmagazine.org/detergents 

The Trend Toward Black
This versatile zinc-nickel coating provides a range of durable finishes

MORE INFORMATION:
www.nickelmagazine.org/blacknickel

a new decorative black nickel plating 
technology is quickly finding favour 

in the auto industry and elsewhere.
the process, known as Nickstar, deposits 

a thin and highly uniform over-coat of black 
zinc-nickel alloy, preserving the substrate’s 
brightness while producing a rich, totally 
black nickel finish. that makes it ideal for 
the decorative trim of car interiors, in par-
ticular molding and handles, that require 
non-reflective properties.

In addition to diminishing glare, Nickstar 
improves durability. For both these reasons, 
it’s also used in the manufacture of certain 
upscale sporting goods such as golf clubs 
and goalie masks for hockey.

“there’s a growing demand for black 
nickel finish,” says Don Walsh, director 
of operations for the company which de-
veloped the technology, uyemura u.S.A., 
which is based in Ontario, California. “For 
many years, the tradition was bright nickel; 
in the past 10 years, the trend has been for 
different blends and shades of satin nickel; 
and now, black finish is the way to go.”

the lustrous, highly versatile Nickstar al-
loy contains 50-60% zinc and 40-50% nick-
el within the deposit. the coating is applied 
by electrolytic plating onto bright nickel, 
brass or copper surfaces.

“the nickel is a key component of the de-
posit’s black appearance and provides hard-
ness, adhesion and corrosion resistance,” 
says Walsh.

A deposit thickness of up to 2 microns 
can be applied in rack or barrel plating 
equipment. If a thicker deposit, or a high 
corrosion performance, is required, a heavi-
er nickel undercoat can be used.

Greater hardness can be achieved with an 
optional salt additive. As well, colour dens-
ity can be modified from darkest black to 
softer hues.

Nickstar can be operated at higher cur-
rent density to speed the plating process – 
specifically 5-8 amps per square foot versus 

1-3 for conventional black nickel. 
Moreover, it achieves a deep black de-

posit in 5-10 minutes, compared with the 
15-20 minutes required for traditional black 
nickel processes.

“In a nutshell, you can put it on faster and 
smoother,” says Walsh.

Nickstar produces a uniform black de-
posit by means of “easy-to-run chemistry 
that nonetheless ensures durability,” says 
Mario Orduz, National Product Manager 
for uyemura u.S.A. he adds: “It’s the black 
finish – brilliant yet non-reflective – that’s 
so desirable.”

the process utilizes both the nickel and 
the zinc in combination to provide a high 
degree of corrosion resistance. In industry 
standard tests, the corrosion resistance of 
black nickel coating easily outperforms that 
of conventional coatings.

uyemura also offers an option to Nick-
star, known as Nicostar, which is even more 
resistant to corrosion, thanks to a co-deposit 
of cobalt.

“Nicostar is a little harder and therefore 
more resistant to wear” says Orduz. “But 
it’s slightly lighter in colour than Nickstar. 
So some customers prefer one, some the 
other.”

Besides decorative trim for the inside of 
cars, Nickstar is used in the military, where 
corrosion resistance and non-reflective re-
quirements are essential. Other applications 
include architecture and construction (for 
example, door and cabinet handles, locks, 
and assorted other fixtures) and police and 
security badges.
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Inspiration  By  The  Sea
 

Sculptor andrea Davanzati magically transforms marine life forms into stainless steel art

the strange 
beauty of algae, 
larvae, paramecia, 
microscopic seaweed 
and other denizens of 
the deep assume gleam-
ing new forms in the hands 
of Italian sculptor and designer 
Andrea Forges Davanzati. these 
creatures of abstraction live and move 
again within the solid yet graceful arcs of 

stainless steel.
Davanzati, 44, lives and works in his native 

Milan, as well as in Cagliari, an important port on the 
island of Sardinia. his first solo exhibit took place in 1991 
in Milan, where has also taught steel and metal work, as well as 
jewelry design, at the Nuova Accademia di Belle Arti.

he draws artistic inspiration from the tyrrhenian Sea, off the 
eastern coast of Sardinia, where fresh ideas are suggested by the 
forms of shells, sponges, seaweed, and a multitude of plants and 
animals. the key ingredient in transforming these delicate life 
forms into permanent art is stainless steel, specifically S30400 
and  S30403, which have a nickel content of 8 to 10.5% .

“I work with stainless steel for the obvious reason that it re-
sists adverse atmospheric conditions, such as rain, but primar-
ily because of the way it reflects light,” the sculptor says. “I love 
the way it conveys subtle and varied gradations of reflectivity 
when polished to a mirror finish. light is the chief considera-
tion in creating different surfaces such as matte or mirror; to 
me, these are not unlike the effects achieved by drawing on 
paper with charcoal.”

Stainless steel also can be cut and formed easily, Davanazati 
explains, and it machines and joins better than other materials, 
all of which reflects its structural integrity.

“When 
I bend stain-
less steel with my 
hands or with machines, 
I can keep a regular progressive 
curve. Stainless possesses something akin 
to molecular lines that are all oriented in the same dir-
ection.” this is not the case with iron, he points out, which does 
not have what he calls “nervosa,” that is, a nervous and sinewy 
inner tensile quality. “It’s as if stainless steel were always in a 
state of tension.”

the artist’s most famous and spectacular piece, Paramecium, 
is in fact a mobile. “In this, as in all my sculptures, I try to cre-
ate movement through touch.” 

Watch a short video of Paramecium in motion at: 

MORE INFORMATION:
www.nickelmagazine.org/davanzati
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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.

Ever-focused on the long-
term health of the nickel in-
dustry, the Nickel Institute 
has made stewardship and 
sustainability its two over-
arching principles.

that message was de-
livered by Bruce McKean, 
Director, Sustainability & 
Stewardship, of the Nickel 
Institute, at the Sustainable 
Development Conference 
in Cairns, Queensland, Aus-
tralia. the Mineral Council 

of Australia organized the event, which ran from October 29 to 
November 2.

McKean described various types of stewardship in the metals in-
dustry and how the Nickel Institute practises stewardship today.

“recent developments have formalized past practice as policy of 
the Nickel Institute, and this policy will become even more influen-
tial in how we interact with the nickel value chain, stakeholders and 
society as a whole,” McKean said.

Among the components of the policy are:
•  A Sustainability Charter, which is a board-level commitment to 

sustainability that includes stewardship;
•  “A Step Further” – a commitment flowing from the Sustainabil-

ity Charter that commits the Nickel Institute to go beyond mere 
compliance;

•  Good Practices Forum – to help primary producers exchange 
process stewardship information; 

•  Nickel Stewardship Clearinghouse – a way of realizing process 
stewardship through the value chain; and 

•  Financial and human resources dedicated to stewardship.
the 20 member companies of the Nickel Institute regularly share 

ideas and results of innovative practices with their peers. these 

practices typically involve worker safety, worker training, medical 
surveillance and record keeping, tailings management, and water 
conservation.

Starting in 2008, information will be exchanged as part of the 
“Good Practice Forum” within a web-based network. the Nickel 
Institute will build and operate the network, which will be called 
the “Nickel Stewardship Clearinghouse.”  

In the area of resources (life-cycle) stewardship, the Nickel Insti-
tute is investing heavily in data gathering and research. this invest-
ment includes:
•   life cycle inventory (lCI): cradle to gate of primary nickel prod-

ucts (Ecobilan, 2001);
•  First-ever description of end-of-life management of nickel prod-

ucts (Nickel Institute, 2001);
•  Socio-economic analysis of the European union (Weinberg 

Group, 2004);
•  Stocks and Flows Analysis (Yale university, 2006);
•  Future scheduled projects: improved and expanded lCI, global 

socio-economic study, dissipative uses study, several end-of-life 
and recycling studies and a carbon footprint study.
the two organizations that formed the Nickel Institute in 2004 

had each promoted material stewardship since their formation in 
the 1980s, and the combined organization continues to do so.

Publications, research, workshops, conference papers and web-
based training modules are all being used to expand our under-
standing of nickel and nickel-containing materials.

Consultants provide free, expert advice on material selection, 
fabrication techniques, and operation processes. While the com-
mon element is nickel, the scope of the material stewardship is 
broad and includes oil and gas, pulp and paper, transportation, 
architecture, metal finishing, welding – wherever and however 
nickel is used.
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risk reduction in europe
The European Nickel Industry Association (ENIA), a div-
ision of the Nickel Institute, will hold a Risk Reduction 
Workshop in ghent, Belgium, January 24-25, 2008. 
RPA, a design and construction group based in London, 
U.K., will submit a Risk Reduction Strategy for nickel 
for the EU by April 2008. The workshop will enable 
representatives of down-stream nickel user associa-
tions to review the environmental-risk conclusions of 
the RPA report. Participants will learn about potential 
risk reduction options. For more information, contact 
Claude Frieh, European Nickel Industry Association, 
Brussels, Belgium. Tel: +32 2 290 3200. E-mail: cfrieh@euronickel.org

auTo recycliNg The 8th International Automobile Recycling Congress will be held in 
Munich, germany, March 12-14, 2008. Organized by International Congress & Market-
ing, the event will focus on end-of-life vehicles, worldwide laws and regulations, and 
recycling. Country reports on recycling will be presented, together with an update on 
Europe’s new chemicals policy, REACH. For more information, visit www.icm.ch

corrosioN eNgiNeeriNg NACE International will host NACE Corrosion 2008 in 
New Orleans, Louisiana, U.S.A., March 16-20, 2008. For more information, see  
www.nace.org/nace/content/conferences/c2008/index.asp

europeaN Nickel The inaugural EuroNickel Conference will take place in Moscow,  
Russia, April 8-9, 2008.

superalloys iN gas TurbiNes On May 5-8, 2008, Dr. Donald Boone of BWD Tur-
bines Ltd. (California branch) and Prof. gerhard Fuchs of the University of Florida will 
hold a course in gainesville, Florida, on superalloys for heavy-duty and aircraft-type 
gas turbines. The course will describe gas turbines and how nickel superalloys are 
used in them. Basic knowledge of the metallurgy, manufacture, and mechanical and 
surface behavior of critical hot-section alloys will be presented. For more informa-
tion, contact BWD Turbines, Walnut Creek, California, U.S.A. Tel: 1-925-938-4780.  
E-mail: boone@bwdturbines.com

baTTery coNfereNce The 8th International Advanced Auto Battery and Ultra-
capacitor Conference will be held in Tampa, Florida, U.S.A., May 14-16, 2008. 
Topics include: market development of hybrid electric vehicles and their bat-
teries; NiMH and Li ion for high-voltage hybrids; battery requirements and solu-
tions for plug-in hybrids; lead acid and ultra-capacitor solutions for low-voltage hy-
brids; and battery pack technology and integration for light and heavy-duty hybrids.  
More information: www.advancedautobat.com/AABC/index.html

Nickel iN chiNa The China Nickel 2008 will be held May 28-29, 2008 in  
Shanghai, China.

sTaiNless sTeel The 6th European Stainless Steel Conference – Science and Mar-
ket will be held in Helsinki, Finland, June 9-13, 2008. The conference will explore the 
scientific aspects and marketing of stainless steels. Jernkontoret, the Swedish steel 
producers association, will organize the event. Sponsors include Outokumpu, Sandvik 
Materials Technology, ESAB, ThyssenKrupp Nirosta, ThyssenKrupp Acciai Speciali Terni, 
UgINE & ALz, the Nickel Institute, IMOA, the International Chromium Development 
Association, and Euro Inox. Dr. Peter Cutler and gary Coates (Nickel Institute) and Dr. 
David Jenkinson (a consultant to the Nickel Instute), will deliver a keynote address on 
nickel in stainless steels. Catherine Houska, another of the institute’s consultants, will 
present a keynote address on “Stainless Steels’ Sustainable Advantage in Architecture.”  
For more information, see www.stainless08.com/

Nickel aND cobalT The ALTA Nickel/Cobalt conference will be held in Perth, West-
ern Australia, June 16-18, 2008. The annual gathering of representatives of the global 
nickel industry will feature technical sessions and an international trade exhibition.  
More information: www.altamet.com.au/next_conference.htm

MORE INFORMATION:
http://www.nickelmagazine.org/mca

in memorysustainability Takes centre stage

tom Skudra, photographer

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

s31803  - - 0.030 - - 21.0- - - 2.00 2.50- 0.08- 4.50- 0.030 - 0.020 1.00 - - - - - - - -
p. 7 max 23.0 max 3.50 0.20 6.50 max max max

s31600 - - 0.08 - - 16.00- - - 2.00 2.00- - 10.00- 0.045 - 0.030 1.00 - - - - - - - -
p. 5 max 18.00 max 3.00 14.00 max max max

s30400 - - 0.08 - - 18.00- - - 2.00 - - 8.00- 0.045 - 0.030 1.00 - - - - - - - -
p. 4, 5 & 13 max 20.00 max 10.50 max max max

N04400 - - 0.3 - - - rem 2.50 2.00 - - 63.00 -  - 0.024 0.50 - - - - - - - -
p. 8 max max max 70.00 max max

N07718 0.20- 0.006 0.08 4.75- 1.00 17.0- 0.30 rem 0.35 2.80- - 50.0- 0.015 - 0.015 0.35 - 0.65- - - - - - -
p. 7 0.80 max max 5.50 max 21.0 max max 3.30 55.0 max max max 1.15

N09925  0.10- - 0.03 0.50 - 19.5- 1.50- 22.0 1.00 2.50- - 38.0- - - 0.03 0.50 - 1.90- - - - - - -
p. 7 1.50 max max 23.5 3.00 min max 3.50 46.0 max max 2.40

N06625 0.40 - - 0.010 3.15- - 20.0- - 5.0- 0.50 8.0- - rem 0.015 - 0.015 0.50 - 0.40 - - - - - -
p. 7 max max 4.15 23.0 max max 10.5 max max max max

N10276 - - 0.02 - 2.5 14.5- - 4.0- 1.00 15.0- - rem 0.030 - 0.030 0.08 - - 0.35 3.0- - - - -
p. 7 max max 16.5 7.0 max 17.0 max max max max 4.5

N08825  0.2 - 0.05 - - 19.5- 1.5- rem 1.00 2.5- - 38.0- 0.03 - 0.03 0.5 - 0.6- - - - - - -
p. 7 max max 23.5 3.0 max 3.5 46.0 max max max 1.2

Bruce mckean, Director 
Sustainablility  &  Stewardship
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thomas Skudra, an award-winning, pho-
tographer who contributed to this magazine 
for the past eight years, passed away in to-
ronto, Canada, on October 10, 2007. tom 
will be fondly remembered by everyone at 
Nickel Magazine for his easy-going nature 
and ability to “get the shot.”

@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

correcTioN
the caption  on 

the inset photo on 
page 5 of the Sep-
tember issue of 
Nickel Magazine 
mistakenly identi-
fied the picture as 
being a coal-fired 
power plant. In 
fact it is a Flue Gas 
Desulphurization 
system at Syn-
crude Canada ltd.’s uE-2 expansion.

-
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