
THE WATER ISSUE
SUS TA IN A B L E WAT ER F OR A L L

From seawater to drinking water, nickel alloys make it happen
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Nickel-containing materials are essential to preserve water supply. Poorly maintained and ageing 
infrastructure are common problems in nearly all major cities in both the developed and developing 
world, causing extensive water wastage. Nickel-containing materials provide solutions and assist at 
every step of the water system from collection to distribution.

THE ESSENTIAL ROLE OF NICKEL
WASTE NO WATER
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THE ESSENTIAL ROLE OF NICKEL
WASTE NO WATER

The recently published World Bank report, High and Dry: Climate Change, Water and the 

Economy, projects that in the next 30 years the global food system will require 40 to 50% 

more water; municipal and industrial water demand will increase by 50 to 70% and water 

demand in the energy sectors will increase by 85%. The report also says that 1.6 billion 

people already live in nations that are subject to water scarcity. And this number is set to 

double over the next two decades.

All this is brought about by growing populations, rising incomes and expanding cities.  

However, the report also finds that resilience measures, such as improvements to water 

infrastructure, can reduce the risks. Water losses across the world are at unsustainable 

levels.  In many developing countries, 50% of water is lost between the water treatment 

plant and the consumer. Even in developed countries losses above 20% are not uncommon.

Importantly, water is now part of the global development agenda. The UN’s Sustainable 

Development Goals, which apply to all countries, specifically include water. Goal 6 is 

“Ensure availability and sustainable management of water and sanitation for all” and the aim 

is to achieve  universal and equitable access to safe and affordable drinking water by 2030.

The two big issues for supplying potable water are safety and efficiency. Nickel-containing 

stainless steel helps provide safe water and, with a lifetime in excess of 100 years, really 

does offer a sustainable solution.

SUSTAINABLE WATER 
FOR ALL

1 World Bank. 2016. “High and Dry: Climate Change, Water, and the Economy.”
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What’s the problem?

The United Nations has estimated that by 
2100, the world’s population will have 
increased to 11.2 billion from today’s figure 
of 7.4 billion.  That presents challenges of 
gigantic proportions: there has to be suffi-
cient and sustainable food, housing, energy 
and transport, not to mention healthcare. 
Technology will play a vital part of course, 
but underlining all of these needs is the 
requirement to deliver a supply of safe 
water. 

Given the estimates of growth in the global 
population, there will be insuf- 
ficient potable water in the world. This stark 
fact will impact everyone in the long term. 
Governments, NGOs, the UN, the World 
Bank and other financial institutions are all 
actively looking for solutions to this crisis.

The World Bank has estimated that by 2025, 
water demand will exceed supply by 40%. 
One of the Bank’s recent reports stated that 
water was the common currency that linked 
almost all of the UN’s Sustainable 
Development Goals: it is a vital factor in the 
production of food, in ensuring a healthy 
population, in guaranteeing the means of 
production and in maintaining the planet’s 
eco-systems.

Water is being wasted

One reason for the shortage of water is the 
wastage due to a poorly maintained infra-
structure, especially in major cities and the 
developing world. Leakage from pipes is 
widespread; for example, in Mumbai there 
is reportedly a 70% leakage rate. The 
International Water Association (IWA) has 

developed an approach that aims to intro-
duce tried and tested methods to reduce 
losses and increase the quantity of avail-
able water from the existing infrastructure 
on a global basis. 

But to overcome the problems of leakage, 
increasingly water authorities are turning to 
pipe replacement to stop the leaks for the 
long term. Nickel-containing stainless steel 
pipes offer water managers the confidence 
of a rugged, long life solution to fixing the 
leaks and providing safe water.

The Water Loss Specialist Group (WLSG) of 
the IWA has focused on the loss of treated 
water from leaks in supply networks such as 
water-mains and water service pipes. The 
WLSG has developed a method of account-
ing for the quantity of water entering a 
water supply sys-tem; this has led to the 
term Non-Revenue Water (NRW) being 
accepted as the amount of water lost from 
such a system via leaks, theft and errors in 
metering, and also points to the economic 
as well as sustainability implications of the 
losses. 

Water loss is a major problem. It’s estimated 
that in Asia, many cities are haemorrhaging 
a third to a half of all treated water; that 
equates to 60 million cubic metres daily, 
sufficient water to supply 230 million 
people. And it is not only in Asia - half of the 
world’s water losses are in Europe and the 
USA. The cost of NRW to water utility com-
panies worldwide is estimated at US$39 bil-
lion per year. 

Treated, desalinated water is an even more 
expensive commodity. Waste water and you 

THE NEED TO STOP WASTING WATER: 
A GLOBAL ISSUE

The urgent requirement to deliver a sus-
tainable supply of water underlines the 
necessity to stop any wastage from subs-
tandard infrastructure.
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lose the cost of the chemicals, energy and 
labour that was required to treat the water 
in the first place. The cost to the planet and 
to the water utility companies is enormous. 

A solution for the leaks

Blogging on the IWA website, Belgian theor-
ist and activist Michel Bauwens is quoted as 
saying, “We manage scarce resources as if 
they were abundant, and we put artificial 
scarcity on what is actually abundant: 
knowledge, creativity and innovation.”

Such an innovative approach to maintaining 
water integrity is seen in many projects that 
have made extensive use of stainless steel. 
Indeed, projects that aim to minimise water 
losses abound. There are strong technical 
and economic arguments for such projects. 
For example, in Tokyo, leakage rates have 
dropped from more than 15% to just over 
2% saving US$200 million per annum; in 
Taipei, leakage rates have gone down from 
27% to 17% after exten-sive implementa-
tion of stainless steel service pipes. 

And the Nickel Institute and the International 
Molybdenum Association are actively pur-
suing similar projects in other parts of the 
world. 

This urgent need to deliver a sustainable 
supply of water underlines the necessity to 
stop any wastage in the current global 
infrastructure. That is the main thrust in the 
increased use of stainless steel in water 
pipes and water treatment plants in many 
countries. Stainless steel Types 304 (UNS 
S30400) and 316 (S31600) offer corrosion 
resistance, strength, ductility and durability. 
With leakage rates and wastage common in 
many developing cities and urban areas, the 
use of stainless steel is a long-term solution 
that provides cost savings as well as bene-
fits for mankind.

STAGES OF THE POTABLE WATER CYCLE ADOPTABLE MATERIALS

Collection Stainless steel, concrete, galvanised steel, cast iron

Treatment Stainless steel, concrete, galvanised steel

Storage Stainless steel, concrete, galvanised steel, polyethylene

Transport Stainless steel, concrete, galvanised steel, cast iron, polyethylene 

End distribution Stainless steel, galvanised steel, polyethylene, copper

Domestic taps Stainless steel, brass with chromium plating/other types of plating
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RUNNING WATER 
WATER AUTHORITIES TACKLE WATER 
SHORTAGES WITH NICKEL-CONTAINING 
STAINLESS STEEL

Water is a fundamental human need. It is central to our lives, from what we drink, to what we use in washing 
ourselves, our clothes and a multitude of other uses. Safe, clean and palatable water comes at a price though and, 
when leaks occur in distribution systems, additional costs are incurred as even more water must be found and treated. 
Security of water supply is a prerequisite for sustainable growth and dealing with leakage is a universal challenge. To 
combat the scourge of leaks, a number of water distribution authorities across the world have implemented affordable 
solutions utilizing nickel-containing stainless steel, which not only saves money but water, a precious resource.

Tokyo, Japan

Prior to the 1980’s, water shortages in 
Tokyo were chronic and rationing was occa-
sionally required. When the city’s water pro-
vider, the Tokyo Metropolitan Government 
Waterworks Bureau (TMGWB), analysed 
leakage repairs, they determined that 97% 
were on the distribution pipes of 50mm 
diameter or less. 

In Tokyo, there are more than two million 
such connections that take the water from 
the mains to internal systems in buildings. 

Historically, lead pipe was the preferred 
material for distribution lines because it is 
soft, malleable and easy to work with, espe-
cially for the last few metres from the mains 
to buildings. Once lead pipe is in the ground, 
however, various forces can act on it. 
Vibrations from traffic and construction 
work, as well as, subsidence and earth-
quakes can cause the soft lead pipes to 
deform, become detached or even break. 

In 1980, TMGWB started to actively replace 
all service connections with Type 316 (UNS 
S31600) nickel-containing stainless steel 
pipe. In 1998, corrugated Type 316 (S31600) 
stainless steel pipe was introduced for dis-
tribution lines that take water from the 
mains to final destinations in homes, offices 
and industrial plants.

The pipe is corrugated at regular intervals 
to allow for it to be bent during installation, 
to accommodate changes in direction and 
the avoidance of obstacles without addi-
tional joints. It also allows for movement of 
the pipe during earth movement and seis-
mic events. 

By supplying a single length of corrugated 
stainless steel pipe, the number of pipe 
joints was greatly reduced. In switching to 
stainless steel pipe, the reliability of the 
water supply has increased and the leakage 
rate has been reduced by 86% from 15.4% 
(1980) to 2.2% (2013). To put this into con-
text, since 1994 Tokyo has reduced annual 
water leakage by nearly 142 million cubic 
metres—the equivalent of 155 Olympic-size 
swimming pools per day, with savings in 
excess of US$200 million per year. Also, 
annual leak repairs have decreased from 
60,000 (1983) to 10,000 (2013). Due to the 
corrosion resistance of stainless steel, 
TMGWB expects service life in excess of 
100 years.

Taipei, Taiwan

In 2002, a severe drought brought intermit-
tent water supplies to the Taiwanese capital 
over a 49-day period. Of the 450 metering 
areas in the city, 40% were losing half of 
their water or more before it reached 
consumers.

In switching to stainless steel pipe, the 
reliability of the water supply has 
increased and the leakage rate has been 
reduced by 86%.

Tokyo Suido Services / Showarasekan
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Analysis of repair cases showed that while 
polybutylene pipe made up only 3% of the 
length of the system, it accounted for 28% 
of all leaks. Approximately 90% of all prob-
lems occurred in plastic pipes, with the vast 
majority (83%) caused by cracking.

In 2003, the Taipei Water Department began 
a similar program to Tokyo, replacing distri-
bution lines with corrugated Type 316L 
(S31603) stainless steel pipe. Although the 
ongoing program has so far only replaced 
35% of the lines, the result has been a 
reduction in water loss from 27% (2003) to 
17% (2014). This adds up to an annual sav-
ing of 146 million cubic metres of water, the 
equivalent of 160 Olympic-size swimming 
pools per day.

In 2014, a drought occurred with even less 
rainfall than the 2002 event which precipi-
tated the pipe replacement program. 
However this time, the improvement in 
leakage rates achieved since 2003 meant 
there was no interruption to the water 
supply.

Western Cape, South Africa

South Africa is by nature a semi-arid coun-
try; its annual rainfall is only half the global 
average. It has a population of 55 million 
and is facing freshwater scarcity. It is esti-
mated that at least 37% of its clean drink-
able water is lost due to leakage from old 
and unreliable infrastructure.

The Groot Drakenstein Valley is the cradle 
of the South African deciduous fruit and 
wine industries. Water is supplied to over 
800 farms including 50 vineyards. Here, 
there are numerous examples of carbon 
steel and cast iron pipes that have failed in 
many areas after just one year due to the 
very aggressive acidic soils and high water 
table. “We started a project in 1992 in the 
Drakenstein Municipality to replace existing 
piping with stainless steel,” explains André 
Kowalewski, Senior Engineer – Water 
Services, Drakenstein Municipality. “We 
have reduced water loss to around 13% in 
comparison to the 37% national average.

The pipe is corrugated at regular 
intervals to allow for it to be bent during 
installation, to accommodate changes in 
direction and the avoidance of obstacles 
without additional joints. It also allows 
for movement of the pipe during earth 
movement and seismic events.

Phillipe De Putter. International Stainless Steel Forum
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 Ten years back only the Drakenstein 
Municipality used stainless steel. Now 80% 
of the Western Cape municipalities do.”

André and his team plan for a life expect-
ancy in excess of 50 years. Stainless steel 
used in Drakenstein is primarily Type 316 
and in some cases Type 304 (S30400) in vis-
ible locations. Projects are currently 
focussed around pumping, purification, 
storage, pipelines and sewage. One such 
project is a 500 mega-litre/day delivery sys-
tem completely in Type 316 stainless steel.

Investing in the future

The experience of Tokyo, Taipei and the 
Western Cape gives water authorities the 
confidence to specify nickel-containing 
stainless steel for piping systems. While the 
initial cost compared to competing materi-
als may be higher, stainless steel has been 
shown to be a good investment over its 
long life, paying back each year in reduced 
maintenance and cost per litre processed. 

Stainless steel pipe in the Western Cape 
resists aggressive acidic soil conditions.

Johan Van Zyl

Johan Van Zyl
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Nickel-containing stainless steel offers low maintenance, simple fabrication and provides resistance to water and the 
chemicals used to make it safe. Stainless steel offers sound economic benefits that are not restricted to maintenance 
costs. Nickel-containing stainless steels find applications throughout the water cycle; in treatment, distribution, 
plumbing, wastewater and desalination.

Cement mortar-lined (CML) steel and duc-
tile iron piping is limited to water velocities 
below three metres per second, as is copper. 
Stainless steel, however, can withstand 
water velocities of up to 40 metres per 
second. This vastly improves efficiency in 
both the treatment and delivery of water.

In a typical water treatment and delivery 
system, Type 304 (UNS S30400) will be 
used, Type 316 (UNS S31600) in higher 
chloride environments. These austenitic 
grades provide a proven track record of reli-
ability and ease of fabrication. The duplex 
stainless grade 2205 (UNS S32205) can pro-
vide a tensile strength nearly twice that of 
carbon steel. Duplex stainless steels allow 
the water industry to use thinner sections, 
thus reducing both weight and cost and are 
increasingly popular. 

Nickel-containing stainless steels are used 
throughout the water cycle, from water har-
vesting to wastewater disposal. They offer 
the ideal combination of high strength and 
low maintenance, with a lifespan greater 
than 100 years, more than compensating for 
any higher initial investment.

Many Asian countries have adopted stain-
less steel tubing to replace the lead, copper 
and plastics as a mains-to-meter service 
pipe solution, eliminating leaks in water 
distribution in the process. In many coun-
tries, nickel-containing stainless steel is 

also used in hot and cold plumbing applica-
tions. This provides a guarantee of durable, 
contamination-free drinking water.

The extreme conditions in reverse-osmosis 
(RO) seawater desalination offers a further 
illustration of the trend towards nickel-con-
taining stainless steels in securing our 
water future. RO plants, whether operating 
or planned, would not be possible without 
super-austenitic or super-duplex stainless 
steels. These materials are used in key com-
ponents such as pumps, pipework and 
valves. 

It is no surprise, therefore, that nickel-con-
taining stainless steel has become the 
material of choice for durable materials 
solutions in the water industry worldwide.

THE ADVANTAGES OF 
NICKEL-CONTAINING MATERIALS
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GIVING SEWAGE THE 
STAINLESS STEEL TREATMENT 

Sewage treatment is a process that most people in developed countries take for granted. It’s a topic that many of us 
may choose not to dwell on, yet effective processing of waste water is essential for the health of both humans and 
the environment.

When sewage arrives at a waste water 
treatment plant, it is a nasty liquid mix of 
food materials, human waste, detergents, 
fats, oils and greases, as well as other waste 
chemicals and debris. At the sewage treat-
ment works (STW) it undergoes a process of 
screening, settlement, oxidation and 
disinfection until it is sufficiently clean to be 
discharged back into the natural 
environment. 

Nickel-containing stainless steels play an 
increasing role in these plants.  Stainless 
steel Types 304 (UNS S30400) and 316 
(S31600) and their low carbon variants are 
the principal alloys used, with duplex alloy 
2205 (S32205) used where particularly 
severe conditions are anticipated or extra 
strength/decreased thickness is required. 

Stainless steel is ideal for numerous appli-
cations throughout the process including 
machinery for screening, washing, 
compacting, grease and oil separation, 
thickening and dewatering of various types 
of screenings and sludge as well as sieve 
filtration, ozone and UV equipment. 

Meadowhead Sewage Treatment Works 

The Meadowhead Sewage Treatment Works 
in Scotland has recently selected a stainless 
steel solution in its inlet works facility. 

Inlet screens are used to remove solid 
materials that would interfere with subse-
quent downstream processes. After 
removal, the screenings are treated, often 

by washing and compacting, and collected 
for disposal. 

Meadowhead STW serves a population of 
220,000 and the six large pumping stations 
within the catchment area handle flows for 
the plant between 1,000-5,500 litres/sec.

The existing works inlet had consisted of 
both fine and coarse screening areas which 
had to contend with the large variations of 
flow. With unacceptably high levels of 
maintenance to the old screens, a new solu-
tion was required. 

Potential solutions were explored to solve 
issues of high screenings removal rates, 
improvement to the equipment reliability, 
and to fit any new equipment within the 
limited space of the existing building with 
minimum disruption. Scottish Water chose 
to install four large, HUBER Multi-Rake Bar 
Screen RakeMax®, coarse screening units as 
well as four HUBER Screenings Wash 
Presses WAP-L, all manufactured and 
designed by Huber Technology in Type 304 
stainless steel. 

The multi-rake coarse bar screens are 
6,300mm long, 2,752mm wide with 19mm 
bar spacing each handling 2,200 litres/sec 
per screen. These have a high screenings 
removal capacity and it was possible to 
retrofit them into the existing inlet works. 

To reduce delivery times, the multi-rake 
screens were shipped in sections and 
reassembled on site and deployed through 

HUBER Multi-Rake Bar Screen 
RakeMax® screen positioned within 
intake flow and showing screenings 
extraction

Huber Technology
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the roof of the building. “As Huber 
Technology are experienced manufacturers 
of stainless steel machines for waste water 
treatment, we were confident that the 
strength and the flexibility of the design 
would allow reassembly at the treatment 
works,“ says Steve Morris, MD, of Huber 
Technology. ”Although a challenging task, 
the relatively light weight allowed ease of 
lifting to reposition the screens within the 
building.” 

Since the installation in 2014, several large 
storms have already been experienced and 
all units are working well.

L’acier inoxydable peut s’utiliser dans 
différents équipements et réseaux de 
canalisations d’un bout à l’autre de la 
station. 

Huber Technology
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FROM SEAWATER TO DRINKING WATER
HOW NICKEL-CONTAINING ALLOYS PLAY A 
ROLE IN THE GLOBAL SOLUTION

As much as 40% of the global population is affected by potable water shortages. Not only does it have to be safe to 
drink, all countries need fresh water to support agriculture. Yet a very high proportion of our world’s water reserves 
are salty or brackish and not fit for human consumption. 

The solution? 

Desalination of seawater that is readily 
available from oceans has been an estab-
lished technology for many decades. Today, 
development of that technology is growing 
rapidly in response to a steadily increasing 
global population.

Nickel alloys and nickel-containing high 
alloy stainless steels are playing a key role. 
These alloys have the right combination of 
properties to resist the extremely corrosive 
conditions that prevail in desalination 
plants.

The drive to desalinate

Modern desalination plants operate by 
utilising either distillation or reverse osmo-
sis of seawater.In thermal distillation plants, 
seawater is heated and evaporated to pro-
duce distilled water which is clean and safe 
to drink. The technologies most commonly 
employed are multi-stage flash (MSF) or 
multiple-effect distillation (MED). 

In reverse osmosis (RO) plants, high pres-
sure pumps are used to drive sea water 
through a membrane that permits clean 
desalinated water to pass through, but 
blocks the passage of dissolved salts found 
in seawater. 

For both of these desalination technologies, 
the plant construction materials employed 
require high strength and excellent corro-
sion resistance. 

Alloy answers under pressure

The older seawater distillation plants 
widely used copper-nickel alloys such as 
90Cu-10Ni (UNS C70600) and 70Cu-30Ni 
(C71500) for many of the desalination plant 
elements. 

The current interest around the world in lar-
ger RO plants requires construction materi-
als that can perform well at high pressures 
and in corrosive seawater for up to 40 years. 
RO plants operate in pressurised seawater 
up to 90 bar and, temperatures up to 40°C, 
with biological contaminants and chlorine 
additions up to 30ppm. Under these condi-
tions, the standard austenitic and duplex 
stainless steels have experienced some 
localised corrosion attack, particularly crev-
ice corrosion at pressurised seawater pipe 
flanges.

To overcome this, modern RO plants are 
constructed from nickel-containing 
super-austenitic and super-duplex stainless 
steels. Alloys in the 6Mo family (e.g. N08367 
and S31254) and the super-duplex family 
(S32750 and S32760) are particularly well 
suited to deliver the long life for piping and 
fabricated components in a wide range of 
desalination plant environments. 

The superduplex alloys have similar corro-
sion resistance to 6Mo super-austenitic 
stainless steel, but the duplex alloy has the 
added benefit of higher strength and 
improved fatigue resistance making it a 
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In reverse osmosis plants, high pressure 
pumps are used to drive sea water 
through a membrane that permits clean 
desalinated water to pass through, but 
blocks the passage of dissolved salts 
found in seawater. 
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more optimal material for high-pressure 
seawater feed piping and brine pumps.

These high alloy stainless steels are now 
being extensively used in RO desalination 
plants around the world, in efforts to reduce 
potable water shortages in the future.

Nickel alloys and nickel-containing 
high alloy stainless steels are playing 
a key role. These alloys have the right 
combination of properties to resist the 
extremely corrosive conditions that 
prevail in desalination plants.
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THAMES GATEWAY WATER TREATMENT 
WORKS

London is classed by the United Kingdom’s Environment Agency as ‘seriously water stressed’. It receives less rainfall 
per person than Rome, Istanbul, Dallas or Sydney and pressure on water resources will continue to grow in the 
future. Another 700,000 people are forecast to be living in London by 2021 and climate change will increase the 
likelihood of longer, hotter summers.

To help tackle water shortages, the UK’s 
first water desalination plant, the Thames 
Gateway Water Treatment Works, opened in 
2010. The plant treats brackish water from 
the River Thames, and can produce up to 
150 million litres of drinking water daily—
enough to supply one million people. Within 
the plant, saline river water passes through 
lamella clarifiers to remove solid particles. 
The clarifiers are large, open tanks con-
taining a coarse filter supported by a 
grillage of 78 I-beams made of Type 2205 
(UNS S32205) nickel-containing duplex 
stainless steel.

Salt is removed from the water by a reverse 
osmosis process where water is forced at 
high pressure through very fine membranes. 
The treated water is re-mineralised so that 
it has similar properties to other local pot-
able water supplies and then disinfected. 

The lamella clarifiers are divided into three 
cells, which are split in two. Each half is 
supported by 13 stainless steel beams of 
17.5m span, with supporting steel bracing 
at approximately 3m intervals. The grid of 
beams carries a load of 2.5 kN/m2 during 
full working conditions. The most common 
profile for the stainless steel I beams was 
512mm x 132mm. All the steelwork sup-
porting the main beams was also fabricated 
in Type 2205 duplex stainless steel, to avoid 
bimetallic corrosion.

Drinking river water in London

Drinking Water Inspectorate (DWI)approval 
is needed for all materials that come into 
contact with drinking water. The main 
beams for the Thames Gateway Water 
Treatment Works were initially specified to 
be carbon steel with an epoxy coating. 

However, there was a high risk of damage to 
the epoxy coating by follow-on operations 
and maintenance, which would have 
resulted in rusting and subsequent damage 
to the £7 million (US $11 million) desalina-
tion membranes.

Duplex for desalination

Duplex stainless steel grade Type 2205 was 
specifi ed instead. This grade is DWI 
approved, requires little maintenance and is 
durable in brackish water without any 
applied coating. The 2205 alloy is consider-
ably stronger than the standard stainless 
steels such as 304L and 316L—close to the 
strength level of the carbon steel beams. 

The higher material cost of stainless steel is 
off set by the low maintenance require-
ments and higher plant availability, as well 
as greater assurance of water quality 
throughout the plant’s design life of at least 
60 years. The stainless steel will retain its 
value and be recovered and recycled when 
the plant is eventually replaced.

The higher material cost of stainless 
steel compared to carbon steel is off set by 
the low maintenance requirements and 
higher plant availability, as well as grea-
ter assurance of water quality throughout 
the plant’s life.

Interserve
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The Nickel Institute is the global association of leading primary nickel producers. Our mission is to 
promote and support the use of nickel in appropriate applications.

The NI grows and supports markets for new and existing nickel applications including stainless 
steel, and promotes sound science, risk management, and socio-economic benefit as the basis for 
public policy and regulation.

Through our science division, NiPERA Inc., we also undertake leading-edge scientific research 
relevant to human health and the environment. 

The NI is the centre of excellence for information on nickel and nickel-containing materials and has 
offices in Asia, Europe and North America.

WWW.NICKELINSTITUTE.ORG

ASK THE TECHNICAL EXPERTS -  https://inquiries.nickelinstitute.org

Nickel Institute’s Technical Help Service is a free service to support both existing and potential users of nickel-containing materials. 
Through our worldwide network of highly qualified specialists, we can provide help with all types of nickel-containing materials such 
as stainless steels, nickel and copper alloys and plating. 

Our specialists cover a wide range of end-use sectors, including architecture building & construction, process plant engineering, 
energy & power generation, transport and food contact materials.

Thames Water

Material has been prepared for the general information of the reader and should not be used or relied upon for specific applications without first securing competent advice. While the material is believed to be technically correct, Nickel Institute, its members, staff and 
consultants do not represent or warrant its suitability for any general or specific use and assume no liability or responsibility of any kind in connection with the information herein. 
Copyright © Nickel Institute 2019. All rights reserved.
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METALMORPHOSIS
A SHINING EXAMPLE OF THE CHEEKY SIDE OF 
DAVID ČERNÝ
Constructed at the Whitehall Technology Park in Charlotte, North Carolina, 
Metalmorphosis, is a mirrored water fountain by controversial Czech sculptor David 
Černý.

Notorious for his rebellious, politically charged, large-scale, 
interactive sculptures, Černý has a seemingly tame yet cheeky 
message with Metalmorphosis.  If you look deeper into the layers of 
this sculpture, Metalmorphosis seems to offer up several nods to 
Černý’s rebellious side. As the layers rotate independently they 
create almost eerie and unrecognizable forms. And as they come 
together they create a face that spits water from its mouth. 

This 7.6m high, 14-ton sculpture is made from massive nickel-
containing stainless steel  layers, primarily Type 304 (UNS S30400) 
for durability and long life. The creation consists of nearly 40 steel 
pieces grouped into seven segments that rotate 360-degrees. 

Custom-written programs control the motors of 
each segment and are choreographed and 
controlled by Černý himself through 
the internet. The image, with its 
highly polished stainless 
surface, is reflected in the 
pool of water below 
the sculpture. 
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And the internal plumbing is comprised largely of stainless steel as 
well.

As for his inspiration, he notes that it is ‘something of a self-portrait’ 
of his own psyche. Metalmorphosis even has its own live webcam.

 Metalmorphosis consists of nearly 40  
pieces grouped into seven segments which 

rotate independently.


