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Enamelling and Specialist Coatings:
The Secret Ingredient of Successful
Water Networks

A Report on Best Practice from TALIS
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Section 1:
Introduction
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The modern water industry has a strong international dimension

However, awareness is increasing. With water companies across

– with expertise and partnerships spanning the globe – however,

the world under increasing pressure to improve their networks,

in one area at least, there is a specialism and knowledge that is

more and more international customers are examining the

very much concentrated to one area of Europe.

techniques DACH-based water companies use to run successful
networks.

In Germany, Austria and Switzerland (the DACH group of
countries) water networks rely heavily on enamelling and other

In this report we will lift the lid on the benefits such coatings

specialist coatings to increase the durability, cost efficiency and

offer and help illustrate the impact their use can have on cost

quality of their water networks, as well as ensuring the purity of

efficiency, durability, water purity and tackling special needs.

their drinking water.
We show how over 40 years of fine-tuning has created specialist
TALIS – one of the world’s leading experts in enamelling of

knowledge and applications that create coatings and components

water components – reports that two-thirds (67%) of its global

that are incredibly strong and ideally suited to even the most

enamelling sales come from this group of countries, where its

testing circumstances.

specification is requested as standard by their customers. As
a result, the water companies in these countries are gaining a

These lessons are crucial to any water company seeking to

number of significant advantages – not least of which is one tenth

maximise its efficiencies and reduce its total expenditure.

of the failure rate within crucial components.
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About TALIS

About the ERHARD range:

www.talis-group.com

Competence through tradition

TALIS protects water and thereby improves the living conditions of millions of

It was 1871 as the brass caster Johannes Erhard started his business in the small

people worldwide. TALIS strives to make the world a better place by being the best

Swabian town of Heidenheim an der Brenz in Germany. Since this time, ERHARD

water flow control solutions company worldwide. TALIS does this by being a leading

has been working with their customers worldwide to ensure that water is available

global provider of premium water valves, hydrants and solutions/services for water

wherever it is needed: in private households, in public facilities, in agriculture or in

flow control. TALIS is known to its customers around the world through its own

industrial plants.

leading brands such as BAYARD, BELGICAST, ERHARD and RAPHAEL.
Experience acquired over almost 150 years ensure that, with innovative solutions
The success of the international group headquartered in Germany with 21 entities

ERHARD can provide suitable systems for every task. Modern machinery, state of

and 14 production sites all over the world is based on the motivation, knowledge and

the art and environmentally friendly production methods and high-quality materials

capabilities of its 1300+ employees. In 2016 the Group realised worldwide net sales

enable ERHARD to supply technically advanced, fully developed products with

of €232 million.

worldwide reputation.
The ERHARD portfolio covers standard and special valves for isolation and control
purpose as well as air valves, check valves, hydrants and pipe accessories.
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Section 2:
A brief history of enamelling
for water components
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A brief history of enamelling for water components

ERHARD: The pioneer of enamel coatings for water system components

The benefits of enamelling have been known for over 3,500 years. The earliest

ERHARD was one of the first manufacturers of water components to begin

examples of this technique come from pieces of jewellery found in archaeological

introducing enamel coatings in the 1970s. Its use continued to grow into the

excavations in Cyprus.

1980s as a coating for use with drinking water and other special applications.
As ERHARD’s understanding of this technique grew, so did the sophistication of

The ancient Romans and Celts too knew how to use this technique. Its resilience

enamelling and its application to water components. ERHARD worked closely

is exemplified by the fact that many enamelled artefacts from these civilisations

with its suppliers to develop stronger and more durable enamel coatings that

exist to this day, despite having spent thousands of years underground.

could withstand all conditions and uses without cracking.

It is logical, therefore, that modern-day water components should also take

It also began to refine its manufacturing process and the design of its components

advantage of this technique to protect their workings from the demands placed

to ensure the highest standards. With over 40 years of expertise, today’s ERHARD

upon them.

enamelled components are considerably more advanced from where those used
in the 70s and 80s.
ERHARD Pro-Enamel
One of the major innovations has been
the development of specialist enamel
coatings best suited to applications in
water systems. ERHARD valves are
coated with special fibrous enamel.
In this case, short fibres are added
to the mix (known as the frit), which
prevent the material from tearing if
damaged by external forces.

While small cracks can propagate in ordinary enamel, the fibres in ERHARD
Pro-Enamel immediately stop cracking, chips and scratches that would otherwise
compromise the performance of the coating and longevity of the component.
Because of this innovation, when damage occurs the resulting crack cannot
continue, instead it is immediately and reliably stopped at the next fibre – similar
to the glue which is used to stop a laddering in tights. Thanks to the fibrous
enamel, ERHARD valves with Pro-Enamel have unrivalled impact resistance.
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The end result: more than just a coating
While the quality of some coatings (such as epoxy) are assessed by thickness,

The enamel is also biologically. chemically and catalytically inert, meaning

enamel is more than just a coating and offers even greater protection.

that there is no diffusion of chemicals in the coating into the water, preventing

With enamelling, the vitreous enamel does not lie on the surface of the
component as a separate layer, as is the case with powder or wet paints. Instead,
it physically and chemically bonds with the base material.

pollution and making it ideal for use in drinking water systems.
ERHARD Pro-Enamel is also highly elastic, similar to glass, as seen in glass
fibres or multi-layered car windscreens.
It is these unique properties that make enamel more than just a coating, helping
to deliver tangible benefits for companies operating water networks.

Thanks to the diffusion processes that occur during the firing, a true composite
material is created. The composite steel-enamel is absolutely impervious to
water vapour and oxygen. It also prevents diffusion or blistering between the
substrate and coating.
This bonding remains stable, even if the material is bent or other stresses applied
(such as internal pressure, pipe forces or earth loads), and reliably prevents the
enamel from flaking off.
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Section 3:
Manufactured for excellence

The quality of enamel and the benefits it provides also depend on the quality
of the materials used and the experience of the manufacturer.
With over 40 years of experience, ERHARD has worked to fine-tune its processes
and products to maximise these benefits and performance for customers.
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The right raw materials

The right processes

This begins with the raw materials themselves. The basis for perfect enamelling

ERHARD’s know-how is also critical. Its modern enamelling plant in Heidenheim,

to the DIN 51178 standard is the correct metallic substrate.

Germany, has developed the process and techniques that ensure the highest
quality end-product.

ERHARD makes its valves from high-quality spheroidal graphite cast iron, which
contains precisely defined fractions of carbon, silicon, manganese, phosphorus,

This process begins with annealing for degassing. The component is paced in the

sulphur, magnesium, aluminium and other trace elements.

first firing furnace, heated to 900 degrees C. This process ensures all impurities
are removed from that cast iron, that might otherwise escape during the firing of

Perfect bonding during firing only occurs with this exact mixture of materials.

the enamel and create imperfections.

The raw materials are finely ground and melted; the molten material is then
poured into water and quenched. The result is a granular, vitreous frit, which is
now finely ground, during which water, clay and silica dust, as well as turbidity
materials and pigments, are added. The result is the enamel sludge.
In addition, only flawless, ductile cast iron of highest quality can be used for
enamelling (GGG), it needs to be free of pores and with a smooth surface.

After the component has cooled, it is carefully cleaned. Before it can be enameled,
the component must be free of all dust and grease. It must also have a certain
degree of roughness, which is achieved by bright abrasive blasting. The care and
precision taken at this stage ensures perfect bonding.
The enamel coating (slurry) is then
applied by spraying or using a special
centrifugal process, which ERHARD
developed to ensure an even and
complete coating of 250 μm thickness,
the defined industrial standard.
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TALIS components are also designed with this process in mind. Components
feature bigger, smoother curves to help the coating be evenly applied, with fewer
small niches inside that might increase the chances of an uneven thickness and
flaws the finish. Such design also helps prevent burning of the base material (in
this case cast iron). This is a risk where there are sharp edges or small parts in
the design.
The slurry is now left to dry and, following careful inspection, is fired at
temperatures of around 720 degrees C. Two furnaces ensure that the firing
process takes place with precisely defined temperatures and times and suitable
rooms are available for the cooling in draught-free ambient air.
Perfect quality – comprehensively tested
This continuous, in-house production process (with ISO certification) enables
ERHARD to provide optimum quality assurance. Each individual valve is
inspected in detail before it is approved, rather than relying on random sampling
and risking any imperfections.
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Section 4:
The unique properties of enameled components

When applied using ERHARD’s specialist materials and processes, the resulting
composite material has unique properties.
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The key properties of enameled components
Enameled valves have outstanding resistance to acids, alkalis and neutral
organic media. At the same time, they are also extremely temperature resistant

They are also weather resistant, with no embrittlement or changing colour when
exposed to UV radiation. Aggressive sea or industrial atmospheres do not harm
the enamel coating, meaning it can be used in extreme environments.

and can be used for water up to 60 degrees C or in applications where sudden
changes in temperature occur.
The bonding of the enamel with the steel component also means that is highly
resilient, able to withstand knocks and scratches during installation, as well as
exposure to harsh or abrasive substances. With a hardness of 600 HV (scratch
hardness min. 4 according to Mohs) enameled valves are suitable for abrasive
media and are immune to the effect of sand or gravel in the water.

ERHARD Pro-Enamel not only protects the component on the inside, but also
securely and reliably protects from corrosion on the outside. Therefore, even in
soil class III, no further protective measures are necessary before installation.
The finish is also far smoother than could be achieved with conventional
machining such as precision lathing or sanding. This brings additional benefits
in relation to preventing build-up of organic materials, efficiency and durability
(see below). ERHARD Pro-enamel has a roughness of Ra 0,05mm, which is
extremely smooth and therefore allows no sedimentation of organic or nonWhen buried, enameled valves are also extremely resistant to corrosion.
ERHARD valves are tested to ensure they meet the German DIN 30 677 standard.

organic elements and is perfectly suitable when hygiene is important.
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With such properties, enamelling delivers a wide range of practical benefits.
For example:
Safety for drinking water:

Reducing energy consumption:

See next chapter for details

the extremely smooth finish also helps reduce pressure loss as water moves
through the system, helping improve efficiencies and reduce energy usage.

Preventing mineral build up:
by preventing mineral crusts from growing, which would otherwise reduce the

Environmental and energy efficiencies:

water passage result in failure of the valve, enamelling helps valves last longer,

only raw materials in adequate supply are used in the production of enameled

especially in hard water areas.

components. In addition, ERHARD has developed a special single-coat method,
which produces the same material properties in only one pass, for which
otherwise a two-stage method with primer and coating enamel would be

Reducing friction and wear:

necessary. This saves material and energy during production.

ERHARD Pro-Enamel is also the ideal countersealing surface for elastomer
seals (without the need for an additional stainless-steel ring). The smooth
surface creates a perfect seal and reduces the force required to open and close
the seal.

End-of-life efficiencies:
ERHARD valves with Pro-Enamel can also be easily melted and reused at the
end of their useful life as no harmful substances are used during production.

Less friction also means that seals need replacing far less frequently. Also,
embrittlement and chalking (which can occur in other corrosion protection
systems) is completely prevented due to the material composition of the enamel.
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Cost efficiencies and corrosion
However, by far, the most striking benefit can be seen by assessing the lifetime
ROI of enameled components.

Pipelines and valves are capital goods of a high value with an expected life-cycle
of decades. Therefore, corrosion protection is key to maximising the lifetime
value of that initial investment.
ERHARD’s data shows that enameled valves have one tenth the failure rate of
those using less robust coatings. As a result, the additional costs of enamelling
are more than met by increased reliability.
The break-even point for the extra cost is met within three years. After 50 years
in service, enameled valves represent more than 28% lower lifetime costs when
all factors are considered.
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Section 5:
Enamel as a Method
to Increase Water Purity
In the DACH group of countries, one of the main reasons why enamel components
are specified as standard in drinking water systems is to maintain the purity of
water supplies and eliminate the possibility of contamination.
Water purity remains a central issue for water companies even in developed
countries and regions, despite many domestic users taking its availability for
granted. In the EU for example, the Commission has declared the right to clean
water as a human right for its citizens under the Right2Water initiative.
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This created a clear set of benchmarks on water quality and has created greater
transparency and accountability for water companies on issues such as water
purity, empowering the public to take a more active interest in how their water
is managed.
In the EU, the quality of water is governed by the Drinking Water Directive which
applies to all systems serving more than 50 people and other specific applications
(e.g. water used in food processing). The requirements under this Directive have
recently been further increased as a response to Right2Water and now contain
an obligation for all EU countries to improve access to safe drinking water and
bring standards in line with World Health Organisation guidance.
These moves mirror increasing concern worldwide about the quality of the
water. In part, this is being driven by greater understanding of the harmful
effects of traditional contaminants, for example water near agricultural areas
being polluted by harmful organic material (e.g. from pesticide or fertilizer) that
may increase cancer risks or reproductive problems. Or, similarly, the impact of
increased industrialization and the resulting contaminants they produce.
The U.S. EPA has set standards for more than 80 contaminants that may occur in
drinking water and pose a risk to human health. It highlights that the harm and
health problems caused by contamination may not be immediately evident (and
therefore be dealt with quickly) but may only emerge after many years of water
consumption and usage.
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Contaminants causing such ‘chronic’ effects include chemicals (such as

For these reasons, DACH countries see enamel as a key tool in their strategy for

disinfection byproducts, solvents and pesticides), radionuclides (such as

maintaining water purity, an awareness which is now growing in our territories

radium), and minerals (such as arsenic). Examples of these chronic effects

as the focus on maintaining 100% pure water supplies is increased.

include cancer, liver or kidney problems, or reproductive difficulties.
ERHARD Pro-Enamel has the UBA KTW approval (part of Germany’s DVGW
In the battle against contaminants and to increase water purity, enamel is able

requirements to ensure the highest quality of drinking water) which requires full

to play an important role.

disclosure of the ‘recipe’ used and tests to ensure that no substances leach into
water supplies passing though components using this coating.

Not only does the quality and robustness of the coating prevent damage and
breaches in the network, thereby preventing contaminants leeching into the
water supply, it is also a totally safe substance. Unlike some of the materials
used in ageing water systems, enamel is biologically, chemically and catalytically
inert, meaning that there is possibility of chemicals in the coating contaminating
water.
Enamel also helps eliminate the build-up of organic contaminants. The
smooth surface of enamel components (Ra 0.05) ensures perfect hygienic
conditions. Mineral constituents in the water, as well as organic constituents
and microorganisms, find it extremely difficult to settle on the valve, helping
maintain water purity.
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Section 6:
Choosing the right coatings for your needs

Examining the evidence in favour of enamelling, it’s clear why water companies
in DACH countries specify it as standard across the majority of applications.
In other territories, clearly other factors (such as initial cost) are taking
precedence combined (perhaps) with a lack of understanding of what benefits
the highest quality enamel coatings can offer.
That’s not to say the more common epoxy coatings or other specialist coatings
are not sometimes better suited to particular applications. TALIS provides a full
range of options across its range and can often provide guidance and bespoke
solutions to meet the most challenging needs.
Our philosophy is to help customers go ‘beyond the catalogue’ and work with us
to get the best solution for their needs.
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