
A new superalloy for  
stationary turbines  

Denver's buses  
get NiMH batteries

NOVEMBER 2005      VOLUME 21, NUMBER 1      THE MAGAZINE DEVOTED TO NICKEL AND ITS APPLICATIONS

Nickel’s Essential Role in Desalination

     



Buildings Made Of Recycled Materials
Don’t Have To Be Ugly.

Stainless Steel:
One Of The World’s Most Recycled Materials

The Disney Concert Hall in Los Angeles, California was officially opened in 2003. This US$275-million project features S31600 
stainless steel, an alloy containing 12% nickel. About 60% of the metal content of this steel originated from recycled sources.
The Disney Hall is designed to have a useful life of at least 100 years. At the end of that life, the stainless steel will be collected 
and recycled into new stainless steel.

Creating and Communicating Knowledge to
Support the Production, Use and Reuse of Nickel

www.nickelinstitute.org/recycle
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Cover photo: 
Desalination plant in Dubai.

The next issue of Nickel Magazine 
will be published in March 2006.

Editor

S
U

N
C

O
R

IN
C

.

EVERY INDUSTRY HAS defining moments. Often, those moments are affected by technological inno-
vation. But sometimes political, social or environmental events determine an industry’s direction.

The immanent completion of the European
Union’s nickel risk assessment is one such event.

In a related thought, we recently received a
request from a customer to map out the develop-
ment of nickel alloys over the past sixty years. So
we turned to Don Tillack, one of our metallurgi-
cal consultants in the U.S.,
who responded with a person-
al chronological summary:

1940s -- Probably the
most significant nickel alloy
development of the 1940s
was N07750,which enabled
early test airplanes to with-
stand the high tempera-
tures and stresses inside the
jet engines required for
supersonic flight.

1950s -- The 1950s saw
the development of
N08800, a lower nickel alloy which was
developed because of the scarcity of nickel
during the Korean War. It was subsequently
used in many diverse applications across a
wide range of industries.

1960s -- The biggest development of the
1960s was N07718, an age-hardenable superal-
loy which was quickly specified by gas turbine
manufacturers for the demanding high-tem-
perature engine components. The alloy is still
widely used in these applications and accounts
for about a third of the engine weight of all gas
turbines manufactured in North America.

1970s -- The 1970s saw the introduction of
mechanical alloying. The most successful alloy to
evolve from this process was N07754, which was
used in gas turbine engines for fighter jets
because of its high strength at high temperatures.

1980s -- In the 1980s, the further refinement
of the nickel-chromium-molybdenum alloys
for corrosive service continued with the intro-
duction by Haynes of alloy N06022.

1990s -- The 1990s saw the continued fine-
tuning of many alloy systems and the further
refinement of alloys developed for advanced

melting techniques, such as single crystals.
The above is how one high-temperature

alloy specialist sees the industry. It illustrates
how early alloy innovations were driven by mil-
itary requirements. What is encouraging is that
today the drivers include environmental and the

quality of life considera-
tions. The announcement
on page five of a new
superalloy, for example,
makes clear that nickel
alloys have a role to play in
extending the utility of a
finite resource and reduc-
ing pollution. Therefore,
the present decade may
well be remembered as a
time when regulatory
requirements began to
affect technological inno-

vation. If we were to go back to Don Tillack five
years from now, his summary for this decade
might read as follows:

2000s – Alloy developments in the early
part of the 21st century were influenced by
careful attention to how human activity affect-
ed the planet and the health of populations.
Whether it was the Kyoto Protocol or the nick-
el risk assessment in the European Union,
the climate in which alloys were developed
changed. Market-driven rewards and regulation-
driven challenges co-existed.

One expected result of the EU risk assess-
ment will be new occupational health regula-
tions. To ensure that a balance is maintained,
the entire nickel supply chain will need to
ensure that the benefits of nickel-containing
materials are understood by society. This will
require a concerted and co-ordinated com-
munications effort on the part of the entire
nickel supply chain.

To help you learn more about this impor-
tant issue, the Nickel Institute maintains a web
site which we encourage you to visit:

www.nickelforum-eura.org

NICKEL ALLOYS play an essential  
role in treating water in the oil industry.
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Switching
from lead acid

batteries to nickel metal
hydride (NiMH) batteries in
hybrid electric/compressed natur-
al gas (CNG) buses will mean less
maintenance and longer life between bat-
tery replacements for the Denver Regional
Transportation District (RTD) in
Colorado, USA.

RTD bought 36 hybrid buses between
1998 and 2000. Last year Cobasys, a manu-
facturer of NiMH battery systems in Orion,
Michigan, installed its 288-volt, 120-kilo-
watt systems in two RTD buses. Ten more
buses will be converted this year, and
another 10 in 2006.

When the bus accelerates, the wheels
receive power from
the batteries as well as

from an electrical gen-
erator driven by a 2.5-

litre CNG engine oper-
ating at 2,100 revolu-

tions per minute.
Otherwise the engine runs

the generator that charges
the batteries.

The NiMH batteries
offer several advantages to
the maintenance team at

RTD, says Lou Ha, the bus
company’s head of engi-
neering: “We’ve been run-
ning the two trial buses

almost two years and
so far have done lit-
tle maintenance on

the system. The
batteries have a
two-to-three-

year manufacturer’s warranty, and
based on related applications, we esti-

mate an operating life of five years.”
(By comparison, the lead acid batter-

ies have to be replaced about every six
months.)

Maintenance on lead acid battery sys-
tems is intensive and time-consuming.
“The 26 batteries in the system have to be in
really good balance with each other,” says
Ha. “They require monthly maintenance,
and the life-cycle cost is high.” What’s more,
the batteries have to be recharged on a cycli-
cal basis, as they can go into failure mode
rapidly if the difference in the voltage
between them exceeds 0.2 volts.

Another advantage of the NiMH batter-

ies is that they have battery and thermal
management systems. It was not feasible to
retrofit either of these to the lead acid bat-
teries therefore this battery replacement
program solved the problem.

NiMH batteries have more than twice
the energy and power density of lead acid
batteries. Also, they can be cycled in shallow
discharges hundreds of thousands of times
and last more than 320,000 kilometres
under a partial charge/discharge regime,
and so are well-suited to hybrid electric
vehicles. They also weigh less and take up
less space: each NiMH battery system being
retrofitted in the RTD buses weighs about
227 kilograms less than the lead acid system
it replaces.

In NiMH batteries the positive electrode
is made of nickel-oxyhydroxide and propri-
etary elements. The negative electrode is a
nickel alloy containing lanthanum or cer-
tain transition metals. The electrolyte is
normally aqueous potassium hydroxide.
Hydrogen is absorbed at the negative elec-
trode to form the nickel metal hydride and
generate electricity.

NiHM batteries are fully recyclable.
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Denver Switches to Nickel Metal Hydride Batteries

MORE INFORMATION:
www.nickelmagazine.org/denver

ONE OF Denver's hybride buses 
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Advantage:  less maintenance and longer life than lead acid batteriesAdvantage:  less maintenance and longer life than lead acid batteries



When the city of Chattanooga, Tennessee decided to capture and reuse its stormwa-
ter to irrigate municipal gardens, urban planners envisioned a water tower that

would serve as a monument to this contribution to sustainability.
Aesthetics were a key factor in the design, as the tower was to be built in a recently revi-

talized downtown. Under these circumstances, S30400 stainless steel, containing 8% nick-
el, won out over more conventional materials, such as lined carbon steel or reinforced con-
crete, as the building material of choice.

“The tank is in a growing section of town and it had the potential to be an eyesore,”
says Thomas Schull, marketing manager for Chattanooga Boiler & Tank Co., which built
the structure. “The designers were able to overcome that -- it doesn’t look like a water
tank; it looks like a work of art!”

But visual appeal was not the only reason Consolidated Technologies Inc., the engi-
neering contactor, proposed stainless steel: carbon steel tanks are much more susceptible
to the corrosion caused by fluctuating water levels and therefore cost more to maintain.

Chattanooga Boiler, with its bid of US$160,000, won the contract to build the tank.
The choice of stainless steel enabled the builders to assemble the tank at their nearby fac-
tory and avoid the expense and hassle of painting a carbon steel tower in the middle of a
busy downtown core.

Little wonder the Steel Plate Fabricators Association awarded the Chattanooga public
works department its Steel Tank of the Year Award for devising a practical alternative to
stormwater retention.

The 22-metre-tall, 5-metre-diameter tank is part of a larger water storage system that
can retain up to 3.3 million litres of water in concrete pipes and box culverts, and in the
tank itself, which has a capacity of 400,000 litres.

Two submersible pumps force water from an underground storage area through sand
filters to remove solids before it enters the tank above ground. The filtered grey water is
then used to irrigate the streetscape, flush and drain stormwater catch basins, and water
trees and shrubs.

The water tower sits in the middle of a
30-hectare plaza.

inuse

A New
Superalloy

MORE INFORMATION:
www.nickelmagazine.org/tank
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L and-based turbines need to operate at high

temperatures if they are to generate elec-

tricity more efficiently and with fewer greenhouse

gas emissions. Toward this end, alloy producers

are developing nickel-based superalloys that will

withstand the demanding operating conditions

inside these units.

In the United States, Haynes International has

developed just such a superalloy that could see

service as seamless forged rings in gas turbines.

The advanced, wrought gamma-prime

strengthened superalloy HAYNES® 282™ could

potentially be used in aircraft manufacturing and

other high-performance, high-temperature envi-

ronments. The alloy contains 58% nickel, 19%

chromium, 10% cobalt, 8.5% molybdenum, 1.5%

aluminum and 2.1% titanium.

“The 282 is a unique superalloy which com-

bines exceptional high-temperature properties with

good weldability and fabricability,” says Lee

Flower, market manager for Haynes. Even at tem-

peratures as high as 900°C the alloy is stronger in

creep strength than N07001 (Waspaloy [TM]) and

approaches the creep strength of N07041 (Rene

41) alloy. Furthermore, the 282 has much better

thermal stability, weldability, and fabricability than

Waspaloy and Rene 41 alloys.

A Monument to Sustainability
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WATER CONSERVATION was the reason behind the decision to construct this stainless 
steel water tank. It stores rainwater that it then used to water gardens.

MORE INFORMATION:
nickelmagazine.org/super

GAS TURBINE COMPONENT formed in alloy 282.
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U.S. city builds stainless steel tank to conserve rain water
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All it takes are nearby transformers or subway cars – some
source of magnetic interference – to interfere with sensitive

electron microscopes – widely-used in science labs, but also in
semiconductor manufacturing, where they are used to inspect
crystalline structures. The solution to the problem is to build mag-
netic shields around them that absorb magnetic fields.

Electron microscopes are widely used in science labs but also
in plants where semiconductors are manufactured (specifically to
inspect crystalline structures), and they are highly sensitive. All it
takes is a nearby transformer or subway car – some magnetic
source – to interfere with that sensitivity. The solution is to build
nickel-containing shields that absorb the magnetic fields which
surround the microscopes.

New Hampshire, U.S.A.-based The MuShield Company designs
and builds magnetic shields from the high-permeability alloy
MuMetal, containing 77% nickel, which protects microscopes
from magnetic interference. MuMetal forms a “path of least resis-
tance” for the magnetic field and absorbs it.

MuShield’s customers include Japan Electro Optics Ltd., which
manufactures electron microscopes. The amount of shielding
required depends on the location of the microscope and the amount
of interference to which it is exposed.“Electron microscopes already
have shields built into them, but sometimes they need additional
ones,” says David Grilli, senior engineer with MuShield.

A metal’s ability to absorb magnetic interference is known as
“permeability,” and this is determined by the way the metal is
processed. MuMetal is processed in such as way that it has a net
magnetic field.

“A material has permeability based on its net electron spin,”

explains Grilli. “With most materials, the net spins cancel out,
whereas with [MuMetal] the net electron spin is more one way
than another. Nickel is one of the metals that is magnetic. Some
metals, by design, are meant to have a higher degree of permeabil-
ity in a certain direction. MuMetal is processed so that it doesn’t
matter which way the magnetic field goes through.”

If the interference is too strong, a MuMetal shield can become
saturated and stop working, but for most applications it is the
optimum material for redirecting and absorbing magnetic flux.
The alloy is available in sheets, foils, round bar stock, plates, forg-
ings and tubing in a variety of thicknesses, diameters, lengths and
widths -- all the better for MuShield, which must design and fab-
ricate shields with complex shapes to suit the needs of its various
customers. In each case, the shield fits over the microscope like a
second housing.

Shielding Science

SCANNING ELECTRON MICROSCOPES are fitted with a second 
skin of a high-permeability nickel alloy to absorb magnetic fields.

inuse

MORE INFORMATION:
www.nickelmagazine.org/microscopes
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T hey are made of S30400 stainless steel. The pins are 1.6 cen-

timetres (cm) long and 0.74 millimetre (mm) in diameter and

are spot-welded to a stainless steel base 3 mm thick. Two differ-

ent base diameters are pictured here: 2.2 and 2.9 cm.

They have been manufactured to replace units that were

previously made of a lead base.

More photos are available online (see web site address below).

Send your answer to nickel@nickelinstitute.org. If you are one

of the first four people to provide the correct answer, we’ll send

you a sample.

Contest closes December 15, 2005.

MORE INFORMATION:
www.nickelmagazine.org/contest

Can you guess what these are used for?

Nickel alloy shields electron microscopes 
from magnetic interference
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The price of the catalyst is one of the
main barriers to the development of

affordable fuel cells. So anyone who can
design a cheaper catalyst stands to make a
significant contribution to the commercial-
ization of the alternative energy technology.

California-based QuantumSphere Inc.,
a leading manufacturer of metallic
nanopowders, claims to have done just that
by developing a nickel-cobalt nanomaterial
that could partially or fully replace plat-
inum catalysts in a variety of battery and
fuel cell applications.

Platinum, currently priced at about
US$75 per gram in bulk, is about five times
more expensive than QuantumSphere’s
nickel-cobalt alloy, which sells for
roughly US $15 per gram. As a result,
QuantumSphere says, battery and fuel cell
manufacturers would cut their costs by
about 50% if they replaced platinum in
catalysts with the new nanomaterial.

QuantumSphere recently had its results
independently validated by DoppStein
Enterprises Inc., a U.S.-based battery and
fuel cell consulting firm.

Using the nickel-cobalt nanomaterial
does require some sacrifice in performance.

For instance, DoppStein found that if all the
platinum on the cathode (7.7 micrograms
per square centimetre) is replaced by nick-
el-cobalt, costs would drop by 90% and
performance, compared with pure plat-
inum, would decline 27%. Replace half the
platinum, though, and costs drop by 43%
with only a 10% reduction in performance.

“Nearly 40% of the total device cost can
be attributed to catalysts in these systems,
which tend to be prohibitively expensive
for getting the device to commercializa-
tion,” says Dr. Kimberly McGrath, the com-
pany’s director of fuel cell research. “If you
couple the savings in cost [using the pro-
prietary alloy] with the small sacrifice in
performance, you have a huge benefit.”

QuantumSphere is following up the
preliminary results with a series of opti-
mization experiments designed to coax the
alloy to meet or exceed the activity of plat-
inum-catalyzed cathodes. The current alloy
blend is about 80% nickel and 20% cobalt,
but compositions will vary depending on
further testing and customer needs.

The technology required to make the
nickel-cobalt nanomaterial, gas phase con-
densation, has been around for about 30

years. But by adapting the process to con-
trol the particle size and the thickness of
the oxide shell on the particle,
QuantumSphere’s scientists can do what
once seemed impossible: grow a uniform
distribution of the required particle size.

The gas phase condensation takes place
inside a vacuum chamber where metal wire
is melted at high temperatures. As the metal
vaporizes, the vapor is cooled by inert gas
and condenses into droplets of liquid metal.
The characteristics of the particles can be
changed by adjusting the chamber pressure,
temperature and gas flow.

The surface area of resulting nickel-
cobalt nanomaterial is so high in propor-
tion to the particle size that virtually every
particle in the atom can react.

inuse

MORE INFORMATION:
www.nickelmagazine.org/catalyst

Nickel-cobalt is seen as low-cost substitute for platinum catalysts

METALLIC VAPORS are cooled by inert 
gases in a vacuum chamber to produce 

nano-scale powders.

METALLIC NAOPOWDERS such as these could find applications as catalysts in 
batteries and fuel cells. Performance and costs are key.
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A New Catalyst for Fuel Cells



High-Pressure Piping

Reverse Osmosis Membrane Modules

Flowing Fresh Water.

Desalination treatment plants in 120 countries. Desalination treatment plant.

“…need for potable 
water from salt water 
can’t help but mushroom.”
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he complex industrial
process of turning saltywa-
ter into fresh, drinkable
water is used today in at
least 120 countries.

As human populations
increase in arid regions
and in island communities

with inadequate and dwindling sources of
fresh water, the need to change sea and
brackish water into potable water intensifies.

At the 2005 IDA World Congress on
Desalination and Water Reuse, H. E.
Abdullah Al Hussayen, Minister of Water and
Electricity, Kingdom of Saudi Arabia opened
the conference with a keynote address that
stressed the importance of desalination and
water management in meeting the growing
demand for clean fresh water. Only 0.01% of
the earth’s water is renewable and available
for safe drinking water. The worldwide health
costs related to the consumption of unsafe
drinking water is estimated to be $300 billion
per year. Since 1955 population growth, pol-
lution, and climate shifts have reduced the
amount of available fresh water per person by
more than 50%.

Because of these trends, the desalination
industry is currently experiencing rapid
growth. The current worldwide desalination
capacity of 31 million cubic meters per day is
projected to grow to 62 million by 2015 and
the cost of this increased capacity is estimat-
ed to be US$95 billion.

There are currently about 13,600 land-
based plants, capable of a daily production of
100 cubic metres or more fresh water. Half

of these plants are in the Middle East, about
20% are in the Americas, 13% are in Europe,
and 12% are in Asia.

There are five commercial processes for
turning salt water into fresh water, the two
most common being, in roughly equal mea-
sure, multi-stage flash distillation (MSF) and
reverse osmosis (RO). Both processes use
nickel-containing materials because of their
high strength and resistance to corrosion.

Since billions of dollars are being invest-
ed each year to increase desalination capac-
ity worldwide, demand for high-nickel
stainless steels in this essential sector is sure
to increase.

The nickel-containing duplex, super-
duplex and super-austenitic stainless steels
are becoming the materials of choice because
of their superior corrosion resistance and
greater strength. The standard S31603 and
S31703 stainless steels and the cupronickel
alloys, which remain workhorses for desali-
nation (at least at lower temperatures and
chloride concentrations), simply cannot

always provide the reliability required.
Although higher-nickel stainless alloys

have greater unit costs, their strength
allows them to be used in thinner gauges,
thereby cutting both weight and cost to the
point where the alloys are competitive with
existing alternatives. This becomes more
important as the design life of newer, larg-
er plants increases (it is now upwards of 40
years on average).

At the NACE International conference
in April 2005, Wilhelm Schleich, of
William Scheich, reviewed the properties of
copper-nickel alloy C70600 and outlined
its application in seawater service. Over
several decades, many thousands of tonnes
of C70600 have been used as seawater pip-
ing material, Schleich said. Its most notable
property is its resistance to bio-fouling and
to crevice and stress-corrosion cracking.
Schleich acknowledged that although
C70600 remains the alloy of choice for sea-
water piping, it is still susceptible to ero-
sion and galvanic corrosion, but he stressed
that this susceptibility can be eliminated at
the design stage.

This update is not a comprehensive
review of nickel-containing alloy develop-
ments for desalination in recent years.
Rather, it identifies some of the more signif-
icant options and confirms nickel-contain-
ing alloys as both essential and in growing
demand for the complex industrial process
of making potable water from seawater.

T

Tubes made of S34565 alloy.

Go with the Flow
A Glimpse into the Future of Fresh Water

MORE INFORMATION:
www.nickelmagazine.org/desal
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Closing the Loop
NEW PROCESS REDUCES OIL SAND’S MINING FOOTPRINT

Q

How the evaporator works
As brine flows down the inside surface of the
N08926 tubes in a thin film, it is heated by
steam on the outside of the tubes. Compressed
vapour condenses and heats the brine in the
tubes. Concentrated brine is recirculated  and
condensed steam goes back underground.
For a larger view of the schematic, go to our
website at  www.nickelmagazine.org/oilsands

Nickel alloy N08926 evaporator tubes (left) used at the Firebag project 
in Fort McMurray, Alberta (above).
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Visiting Fort McMurray in
northern Alberta, Canada,
one is immediately struck

by how the surface mining
of oil sands has left its mark

on the northern Boreal forest.
Suncor Energy, one of two oil producers

in the area, has begun addressing the prob-
lem: the company is using a low-impact,
sub-surface extraction technique that
promises to reduce the impact known as
environmental footprint. It is the second of
six planned developments in Suncor’s
Firebag mining lease, which spans 1,000
square kilometres.

The technique employs steam-assisted
gravity drainage (SAGD) to pump steam
through 700-to-800-metre-long horizontal
pipes installed 250 metres deep in the oil
sands. Once heated by the steam, bitumen is
collected by parallel pipes three to five
metres below the steam pipes and brought
to the surface for processing, at which stage
a nickel alloy plays an essential role.

Firebag 2, which began operating in late
July 2005, will use 15,000 cubic metres of
water a day during full production. Almost
all of the so-called produced water recov-

ered with the bitumen is recycled through
three massive evaporators. As a result, less
new water needs to be drawn from outside
sources. The vertical tube, falling-film,
vapour compression evaporators are the
largest of their kind in the world. The water
treatment technology is licensed from
RCCI, a subsidiary of GE Infrastructure,
Water & Process Technologies.

Each evaporator contains 107 tonnes of
N08926 (containing 25% nickel) in the form
of 4,000 pipes. Each pipe is 20 metres long
with an outside diameter of 5.1 centimetres
and a wall thickness of 1 millimetre.

This technology (unlike the traditional
treatment method -- warm or hot lime soft-
ening, filtration, and weak acid cation
exchange) produces a much higher-quality
boiler feed water and minimizes the dispos-
al of water and sludge.

Once the water and oil are recovered
from underground, the water is de-oiled.
The resulting produced water is concentrat-
ed in the evaporators to recover clean, high-
quality distillate. A concentrated brine solu-
tion, constituting a small percentage of the
produced water, is directed to a waste stream,
where further treatment occurs. The distil-

late is used to feed steam generator boilers,
and the steam produced is injected into the
bitumen deposit, completing the cycle.

The material requirements for the evapo-
rators are strict: RCCI describes typical pro-
duced water as “predominantly sodium chlo-
ride brine with high silica and minimal calci-
um and magnesium.”The GE subsidiary goes
on to explain: “High alkalinity, or carbonate,
is present as well. The produced water gener-
ally contains about 3,000 micrograms of total
dissolved solids per litre but can vary
depending on the geological contribution.
Dissolved and emulsified organics [oil] are
present at a variety of levels, depending on
the oil separation processes used.”

The alloy used in the evaporators has to
be highly resistant to pitting and crevice cor-
rosion in halide media and in hydrogen sul-
phide-containing (sour) environments.

Suncor will build an 85-megawatt co-
generator at Firebag 1 and 2 to increase pro-
duction by 25,000 bpcd. Starting in January
2009, Firebags 3 to 6 are scheduled to come
into production.

Q

MORE INFORMATION:
www.nickelmagazine.org/oilsands

Vertical tube, falling-film, vapour compression evaporators.



Appointments
Hugo Waeterschoot has been appointed
Dirctor, Environment, Health & Safety of
the newly-created European Nickel
Industry Association (ENIA).

Waeterschoot is
well known in the
European non-fer-
rous metals indus-
try. Previously, as
Secretary-General 
o f t h e  Eu r o p e a n
metals association
Eurometaux, based
in Brussels, he spe-
cialized in the regu-
latory science of metals. Waeterschoot
holds a master’s degree in environmental
sanitation from the University of Ghent.

ENIA is the European branch of the
Nickel Institute. It was formed in March
2005, when the institute closed its office in
London and moved to Brussels to integrate
with the industry’s existing Brussels-based
European Nickel Group.

Waeterschoot’s responsibilities will
include ENIA’s Nickel Use Support Group,
in Alvechurch, Birmingham, U.K.

 , . , . ,  
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FGD Workshops in China
China is in the midst of a massive industrialization program. Because of this, there

is an energy shortage which has resulted in new power stations being built all over the
country – in fact, the equivalent of the entire power generating capacity of the UK is
being built in China each year. Most of these stations are coal fired and their combus-
tion gases could contribute significantly to an already severe air pollution problem
which exists in much of the country. To avoid this, gases must be cleaned and the most
common way to do this is by installing wet scrubbers which spray limestone slurry into
the flue gas to remove sulphur dioxide by forming gypsum.

This process is known as flue gas desulfurization (FGD) and the environment which
exists within the scrubber and associated
equipment such as ductwork and chim-
ney flues is highly corrosive. Stainless
steels and nickel alloys are widely used
and the industry now has over 30 years
of experience with this application.

In order to make this experience avail-
able to Chinese engineers, fabricators and
operators,a series of FGD Workshops was
held in Shanghai,Nanjing,Hangzhou and
Beijing during September. The Nickel

Institute coordinated the workshops and gave the overview presentation, but key talks were
also given by stainless steel and nickel alloy producers who are suppling into this field:
ThyssenKrupp VDM, Special Metals, Outokumpu, Allegheny Ludlum and Rolled Alloys.

The four workshops were attended by 110 people representing 51 organisations.
Given that power generation and air pollution control will continue to be major issues
in China, it is expected that further such workshops will be conducted next year.

Chemical compositions (in percent by weight) of the nickel-containing alloys and stainless steels mentioned in this issue of Nickel.

Alloy Al B C Co Cr Cu Fe Mn Mo N Nb Ni P Pb S Si Ti W Y Zn Zr
Other

Alloy 282 1.5 - - 10.0 19.0 - - - 8.5 - - 58.0 - - - - 2.1 - - - - -
P. 5
C70600 - - - - - rem 1.0- 1.0 - - - 9.0- - 0.05 - - - - - 1.0 - -
P. 9 1.8 max 11.0 max max
MuMetal - - - - 4.0 5.0 14.0 - - - 77.0 - - - - - - - - - -
P. 6
N07001 1.20- 0.003- 0.03- 12.00- 18.00- 0.50 2.00 1.00 3.50- - - rem 0.030 - 0.030 0.75 2.75- - - - 0.02- -
P. 5 1.60 0.01 0.10 15.00 21.00 max max max 5.00 max max max 3.25 0.12
N07041 1.40- 0.0030- 0.12 10.00- 18.00- - 5.00 0.10 9.00- - - rem - - 0.015 0.50 3.00- - - - - -
P. 5 1.80 0.010 max 12.00 20.00 max max 10.50 max max 3.30
N08367 - - 0.030 - 20.0- - rem 2.00 6.00- 0.18- - 23.50- 0.040 - 0.030 1.00 - - - - - -
P. max 22.0 max 7.00 0.25 25.50 max max max
N08904 - - 0.020 - 19.0- 1.00- rem 2.00 4.00- - - 23.0- 0.045 - 0.035 1.00 - - - - - -
P. max 23.0 2.00 max 5.00 28.0 max max max
N08926 - - 0.020 - 19.0- 0.5- rem 2.00 6.0- 0.15- - 24.0- 0.030 - 0.010 0.50 - - - - - -
P. 12-13 max 21.0 1.5 max 7.0 0.25 26.0 max max max
S30400 - - 0.08 - 18.0- - - 2.00 - - - 8.00- 0.045 - 0.030 1.00 - - - - - -
P. 5-6-16 max 20.0 max 10.5 max max max
S31254 - - 0.020 - 19.50- 0.50- - 1.00 6.00- 0.180- - 17.50- 0.030 - 0.010 0.80 - - - - - -
P. max 20.50 1.00 max 6.50 0.220 18.50 max max max
S31603 - - 0.030 - 16.00- - - 2.00 2.00- - - 10.00- 0.045 - 0.030 1.00 - - - - - -
P. 9 max 18.00 max 3.00 14.00 max max max
S31703 - - 0.030 - 18.00- - - 2.00 3.00- - - 11.00- 0.045 - 0.030 1.00 - - - - - -
P. 9 max 20.00 max 4.00 15.00 max max max
S32101 - - 0.040 - 21.0- 0.10- - 4.0- 0.10- 0.20- - 1.35- 0.040 - 0.030 1.00 - - - - - -
P. max 22.0 0.80 6.0 0.80 0.25 1.70 max max max
S32205 - - 0.030 - 22.0- - - 2.00 3.00- 0.14- - 4.50- 0.030 - 0.020 1.00 - - - - - -
P.10-11 max 23.0 max 3.50 0.20 6.50 max max max
S32654 - - 0.020 - 24.0- 0.30- - 2.00- 7.00- 0.45- - 21.0- 0.030 - 0.005 0.50 - - - - - -
P. max 25.0 0.60 4.00 8.00 0.55 23.0 max max max
S32750 - - 0.030 - 24.0- - - 1.20 3.0- 0.24- - 6.0- 0.035 - 0.020 0.8 - - - - - -
P. max 26.0 max 5.0 0.32 8.0 max max max
S32760 - - 0.030 - 24.0- 0.5- - 1.0 3.0- 0.2- - 6.0- 0.03 - 0.01 1.0 - 0.5- - - - 40
P. max 26.0 1.0 max 4.0 0.3 8.0 max max max 1.0 min
S34565 - - 0.03 - 23.0- - - 5.0- 4.0- 0.4 0.1 16.0- 0.030 - 0.010 1.0 - - - - - -
P. 9 max 25.0 7.0 5.0 0.6 max 18.0 max max max

UNS details

FOUR WORKSHOPS were attended by 
110 people, representing 51 organizations.

Hugo Waeterschoot



WELDING IN THE
FOOD INDUSTRY

A conference on welding and fabrication
of food industry equipment will be held
November 16, 2005, in Chicago, Illinois,
U.S.A. Scheduled to coincide with the
annual show of the American Welding
Society, the conference will be chaired by
Nickel Institute consultant Richard E.
Avery, among others. Topics include food
safety and welding, stainless steels and
higher alloys, an overview of AWS D18.1
and D18.2 standards, hygienic design, fin-
ishing methods and inspections. 
Contact: Giselle Hufsey, Director of
Conferences & Seminars, American
Welding Society, 550 NW LeJeune Rd.,
Miami, Florida, 33139. U.S.A. 
Tel: 1-305-443-9353. 
E-mail: giselle@aws.org

U.K. STAINLESS CONFERENCE The British
Stainless Steel Association (BSSA) is
organizing a conference titled “Stainless
Steel – Converting Opportunities Into
Reality,” It will be held Nov. 17, 2005, at
the Stratford Manor Hotel, near Stratford-
upon-Avon, U.K. Market issues and devel-
opment opportunities in construction,
water, energy and food processing will be
addressed along with supply chain, “lean
manufacturing,” and sustainability. The
BSSA annual dinner will follow. Contact
Nigel Ward, Director, BSSA. 
Tel: 0114 267 1263. 
E-mail: nigel.ward@bssa.org.uk

METAL IONS IN MEDICINE The Ninth
International Symposium on Metal Ions in
Biology and Medicine will be held May 21-
24, 2006, in Lisbon, Portugal. Supported
by the University of Coimbra, the Instituto
Superior Tecnico, and the Portuguese
Society for Biochemistry, the symposium
will focus on interdisciplinary research
and productive collaborations, while facil-
itating contacts among scientists. Among
the scientists slated to participate is Dr.
Adriana Oller, Manager, Mutagenicity and
Carcinogenicity Program for NiPERA, a
division of the Nickel Institute. 
E-mail: 9ismibm@ci.uc.pt 
Website: www.uc.pt/9ismibm

inbrief
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C O M I N G  E V E N T SNickel Institute Japan
Tetsuyoshi Kohga has been appointed Manager of the Nickel
Institute’s office in Toyko, Japan.

Kohga-san holds a Master of Engineering degree in
Electrochemistry from Yokohama National University. He joined
Sumitomo Metal Mining Co. Ltd. Central Research Laboratory in
1972 and progressed through various responsibilities at the Niihama
Nickel Refinery. Subsequent responsibilities included General
Manager of Quality Assurance at the Besshi-Niihama Division,
General Manager of the Production Department at the Hyuga
Smelter,and at Head Office,General Manager of the ISO Department
and General Manager of the Risk Management Department.

Kohga succeeds Keiji Toyabe who has retired.“We thank Toyabe-san for his service to the
Institute and wish him a happy and healthy retirement,” says James Lilly, Vice-President,
Group Director, Administration Services.

Retirements
William J. Molloy, the Nickel Institute’s Managing Director –
Europe for many years, has retired.

A metallurgist by training, Bill was known for his extensive
experience in international marketing, sales and research. He man-
aged programs of the Nickel Development Institute (NiDI), as well
as the Nickel Institute’s programs in India, South Africa, Europe
and the Middle East.

He joined NiDI in April 1988, operated from various locations
in London, and was instrumental in moving the institute’s office to
Brussels this year.

“When I joined the Nickel Development Institute Bill helped me
to understand the organization and made sense of it all,” says Nickel Institute President Dr.
Ivor Kirman. “I want to thank him for the way in which he worked with me in London over
the years, and for lately working his way through the thick forest of Brussels bureaucracy to
get our offices set up there.”

Also retired is Douglas Heath, one of the Nickel Institute’s longest-serving European consul-
tants. He contributed widely to the Nickel Institute’s market development projects over the years.

“Doug has a unique practical knowledge of welding stainless steels and nickel alloys in all
kinds of applications,” says fellow retiree Bill Molloy.“As well as taking part in regular fabrication
courses in Sheffield, he has visited end-users in North America, Europe and the Far East to
explain and demonstrate good welding practice. Often, his work tipped the balance in favour
of nickel in a tight materials-selection decision.”
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he Great Highland Bagpipe pro-
duces a stentorian harmonic
drone recognized the world over.

No less impressive is the craftsmanship
that goes into the making of the instru-
ment. For example, ferrules, projecting
mounts, and ring caps – crucial parts of the
bagpipe – are designed for functionality as
well as aesthetics, and not surprisingly,
nickel plays an important role.  

A hundred years ago, pipe makers used
silver and ivory for visual appeal. The pro-
jecting, disk-shaped mounts on the drones
(each of which produces one sustained
note) were usually made of ivory, whereas
the ferrules (that is, the metal bands
mounted at the ends of the drones) and
ring caps (atop the drones) were made of
silver. The mounts protect the wood from
bumps, and from splitting by wrapping
around the drone. The ring caps determine
the sound of the drone. Ivory, of course, is
no longer used, having been replaced with
an array of plastics, and silver is so expen-
sive as to quadruple the cost of a bagpipe.
However, the mounts are functionally nec-
essary, and pipers naturally want their
instruments to look great. 

For at least 100 years, pure nickel has

been used as a replacement for silver in
the making of ferrules (and in some cases
even the projecting mounts), but only in
the past decade have pipe makers started
to engrave nickel as they would silver. In
some cases, the pipe makers actually
cast the mounts. Add to this the use of
engraved stainless steels (introduced to
the bagpipe by David Marshall of Ontario,
Canada) and pipers everywhere can sound
a note of pride. Nickel is as aesthetically
pleasing as silver, provides the same func-
tionality, and, in the case of David
Marshall’s S30400 stainless steel mounts,
does not require polishing. All it took was a
change in attitude: nickel moved from
being a substitute for silver to a legitimate
material that can be worked artistically.
And the results are impressive!
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Amazing Grace
Nickel  Hits  Al l  The Right  Notes

M O R E  I N F O R M AT I O N :
www.nickelmagazine.org/bagpipes
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