WHITEPAPER

More safety with hoses
made of PUR
How abrasion-resistant conveyor hoses made
of polyurethane (PUR) can save you time,
reduce costs and increase safety - and what
our „strong guys“ have to do with it.

A VALUABLE PART OF THE

Abstract
When abrasive or problematic substances have to be transported in an industrial
environment, rubber or PVC hoses quickly prove to be inflexible or simply too
heavy. The situation is different with hoses made of polyurethane (PUR): They
combine many good properties and work equally reliably and economically.
In our white paper, you will learn about the advantages of transport and conveying hoses
made of polyurethane, why polyurethane hoses are particularly suitable for handling
abrasive media, and why our „strong guys“, the Master-PUR Inline and the Master-PUR
Performance, do a really good job here.
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Problematic materials to be conveyed - a real test for industrial hoses
Whether sand, gravel, cullet, stones, cement, concrete, gypsum, powder, animal feed or
granules - when coarse materials or abrasive media are transported from A to B, conveying
and suction hoses quickly reach their limits.

Abrasive materials are abrasive, wear-promoting media.
Hoses made of polyurethane (PUR), on the other hand, transport abrasive media and
other problematic goods smoothly, quickly, cleanly - and above all economically. This is
largely due to the material used - polyurethane is a true all-rounder.

The high-performance material polyurethane - a multi-talent
Polyurethane (colloquially PU, DIN abbreviation PUR) belongs to the group of plastics or
synthetic resins. It is polymerically composed of a chain of organic units with carbamate
(urethane) bonds.

PUR has been produced on an industrial scale since the 1950s.
The term polyurethanes is a collective term that stands for a large number of modern
plastics. Their common feature is the urethane group and their incredible flexibility: The
technical properties of polyurethanes can be optimally adapted to the intended use by
varying the starting materials like no other plastic.

As a material, polyurethane (PUR) combines elasticity, resistance
and aging resistance.
Polyurethane (PUR) is a material with many possibilities that has now proven itself in
almost all areas of application.
Because this plastic is flexible, strong, hard or soft depending on the formulation, it can
be found in numerous applications - from building insulation to surfboards.
Polyurethane (PUR) is used, for example, to make mattresses, shoe soles, seals, flooring,
coatings, adhesives, sealants, skis, car seats, running tracks in stadiums, dashboards,
potting compounds and condoms.
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The history of plastics
In 1839, Charles Goodyear found out that the sap of the rubber tree turns into rubber
by heating it and adding sulphur. The inventor moulded the first rubber gloves from
the new material. The first plastic to be produced industrially was Bakelit. The heatresistant material was used for a long time to make objects such as telephones, toasters
or hairdryers. In 1912, the German chemist Fritz Klatte developed a process to produce
a plastic that is still used today, for example, in the construction sector for pipes,
flooring and as an insulation material for electric cables: Polyvinyl chloride (PVC).
The chemist Otto Bayer developed the first polyurethane in 1937 and applied for
a patent. Today, it is impossible to imagine everyday life without his invention. In the
patent specification with which polyurethane (PUR) was registered, the authors speak of
„plastics which can be used for the most diverse areas of application.

Thermoplastic, elastomer or duroplastic

Elastomer

Duroplaste

Thermoplaste

The properties of polyurethane (PUR) can, as mentioned, be varied within a wide range.
Depending on the manufacturing process, the plastic can be brittle and hard, but also
soft and elastic. Polyurethane (PUR) can therefore be a thermoplastic, elastomer or
thermoset, depending on its composition. Most polyurethanes are thermosets. They
do not melt when heated. A distinction is made here between aliphatic and aromatic
thermoplastic polyurethanes. Aromatic polyurethanes are not light-stable due to their
structure and have a low softening temperature. This is why they are used, for example,
in medical technology. Aliphatic polyurethanes, on the other hand, have a high tear
resistance and light fastness. Therefore, they are used e. g. in industrial applications.

Thermoplastics are plastics that can be
deformed within a certain temperature
range. By adding energy, they become
soft and malleable as often as desired until
they finally melt.

Examples:

Thermosets are plastics that can no longer
be deformed by heating or other measures after they have hardened.

Examples:

Elastomers are dimensionally stable but
elastically deformable plastics whose
glass transition temperature is below
the temperature of use. Elastomers can
therefore change their shape briefly as a
result of pressure or stretching; once the
pressure or stretching has ceased, the
elastomer quickly returns to its original
shape.

Examples:
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•
•
•
•
•
•
•

Plastic cup
Cling film
Tubes
Beer crates
Ballpoint pens
Fishing line
Dowels

Pedal boats typically have
a hull made of thermoset,
housings of electrical
components

•
•
•
•
•

Rubber
Chemical gloves
Car tyres
Mattresses
Condoms

Use of polyurethanes
Polyurethane (PUR) can be foamed - and is therefore very important in the foam industry
as rigid or flexible foam.
In the construction industry, rigid PUR foam is used for insulation, for example, but also
as a self-solidifying foam for the permanent filling of cavities, such as cable and pipe
penetrations. Foamed polyurethanes are also used as filling, insulation or insulating
materials in mechanical engineering and in the automotive industry.
PUR flexible foam is used instead of rubber, caoutchouc and felts, for example, for
upholstery and mattresses. Textile PUR fibres are usually processed into fine textiles in
combination with other fibres.
Polyurethanes are also the basis for weatherproof lacquers, waterproof coatings, casting
compounds and adhesives, which are used, for example, in the automotive industry, in
furniture construction and in the textile and clothing industry.

Industrial hoses made of polyurethane (PUR)
Polyurethane (PUR) is also the ideal material for industrial hoses that have to transport
abrasive or problematic media.
This is because the outstanding properties of PUR hoses include high wear and tear
resistance, elasticity, temperature resistance, good resistance to ozone and weathering,
and good chemical resistance.
Special PUR formulations (so-called special compounds) even meet the strict requirements
of the FDA (U.S. Food and Drug Administration) and EU regulations 10/2011 and 2015/174
and are approved for use in certain areas of medical technology as well as the food and
pharmaceutical industries.

Depending on the medium and the conditions of use, the service life
of PUR hoses can even be longer than that of steel pipes.
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Our polyurethane (PUR) solutions
The majority of our abrasion-resistant suction and transport hoses are made of the highperformance material polyurethane (PUR).
In industries where problematic materials are conveyed, the demands on hoses or hose
systems are particularly high. Especially in the bulk goods industry, where highly abrasive
media are transported, high abrasion resistance, robust properties and good handling
are expected. However, transport hoses made of polyurethane are also used in waste
disposal and cleaning technology, plastics processing and insulating materials.

Concrete areas of application
• Transport hose for problematic materials, e. g. sand, gravel, granulates with GRP
components (GRP = glass-fibre reinforced plastic)
• Transport hose for handling and conveying systems
• Wherever easy-to-clean surfaces are required
• Wherever smooth and edge-free transitions/connections in the conveying process are
important
• Suction and transport hose for highly abrasive solids
• Conveying hose for feeding and cleaning in glassworks, mineral processing plants,
steelworks processing plants, steelworks, quarries, shipyards and harbour facilities,
cement works, flat roof graveling
• Other conveying and loading equipment

Our „strong guys“ for robust operations

We have developed our „strong boys“ for applications in which highly abrasive materials
are transported or extracted: the Master-PUR Inline and Master-PUR Performance
extraction and transport hoses.
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Both spiral hoses have a unique and smooth inner lining. They are manufactured without
internal weld seams and corrugated valleys - in contrast to conventional spiral hoses,
which usually have a slight profiling on the inside due to their manufacturing process.

Patented
Masterflex holds a patent on the unique inner lining in the Master-PUR Inline and MasterPUR Performance, which covers both the manufacturing process and the finished
product.

Strong through extrusion
Thanks to the special manufacturing process, our polyurethane hoses are the only ones on
the market at all that have the special combination of absolutely high flexibility, improved
abrasion resistance and optimum material flow.
This is made possible by the extrusion manufacturing process: this allows both hoses with
a (very) thin wall and hoses with a thicker hose wall to be manufactured: Light, medium
or heavy extruded hoses.
The weight of a flexible hose assembly is largely determined by the design and material. In
general, single-walled hoses weigh less than multi-layer hoses or fabric hoses are lighter
than metal hoses (in relation to the same nominal diameter).
Without a suitable standard of comparison, however, it is impossible to say whether a
hose is light or heavy. Looking at all the hose types we manufacture, we generally speak
of very heavy hoses when the weight is equal to or greater than 3 kg (for a nominal
diameter of 100 mm and a length of 1 metre).
At 2.58 kg, the Master-PUR Performance is well below this mark, while the Master-PUR
Inline weighs 4.24 kg.

Absolutely smooth
Due to their absolutely smooth inner lining, both the Master-PUR Inline
and the Master-PUR Performance offer optimum flow conditions with only
minimal flow losses.
The smoother the inner wall of a hose, the less likely it is that the particles
transported in the hose will „collide“ with the wall. At the same time, the shape, material
and size of the particles have a decisive influence on the flow movement. Usually, these
are irregularly shaped particles or particles with specific shapes such as fibres, granulates
or salts. When such particles collide with other particles or with the hose wall itself, not
only the inside of the hose is particularly stressed, but also the conveyed material itself.
Such micro-processes within the hose can have a negative effect on the transported
material. Here, too, an optimised flow profile pays off because, in relation to powders,
particles or pellets with lower mechanical strength, there is less erosion and abrasion
and thus less loss during material transport.
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Absolutely energy saving
The less turbulence there is in the hose and the more evenly the medium is
transported, the less energy is needed to transport the medium. Therefore, both
the Master-PUR Inline and the Master-PUR Performance are energy-saving.

Absolutely clean
Substances such as Powder coatings or fine granulate often settle in the troughs of
a hose and clog it in the long run. The absence of edges in our PU hoses ensures
that no material residues collect in the hose. The medium is completely conveyed
through the hose without residues getting stuck on internal edges or pores. And:
The hose is easier to clean after use.

Absolutely stable
The Master-PUR hoses are equally suitable for pressureless and „pressurised“
operation, e. g. for aspirative and pneumatic conveying of non-flammable dusts
and bulk materials.
Both hoses are designed for a working pressure of 2.53 bar (Performance) or
3.03 bar (Inline) (with a nominal diameter of 100 mm).
Compared to an operational compressed air network, which is usually operated at an
operating pressure of 6 bar, for example, this does not seem like a lot. However, different
requirements are placed on permanently installed piping than on a flexible hose line. The
pressure resistance for a pipe always remains the same within certain nominal diameters.
It is different for hoses made of thermoplastics or fabric. Here, pressure (working
pressure/vacuum), temperature and nominal diameter are two negatively interdependent
parameters.

The smaller the nominal diameter or temperature, the higher the
compressive strength.
Spiral hoses with a very heavy design and therefore a thicker hose wall are particularly
pressure-resistant. Therefore, compared to many other spiral hoses in our range, the
Master-PUR Inline and Master-PUR Performance have good pressure and vacuum
resistance due to their wall thicknesses.

Absolutely abrasion resistant
All our hoses made of polyurethane have certain material-related properties.
This includes, for example, the significantly greater abrasion resistance of
polyurethanes compared to rubber or soft PVC (test according to DIN ISO
4649, determination of abrasion resistance).

Inline and performance hoses have twice the abrasion resistance of
thermoplastic polyurethane (TPU) hoses.
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In addition to abrasion resistance, the hardness of a material also determines how quickly
a hose wears out and needs to be replaced.

Shore
Named after its inventor, Albert Ferdinand Shore, Shore hardness provides different scales
for measuring the strength of different materials. Shore hardness, using either the Shore A
or Shore D scale, is the preferred method for rubber and thermoplastic elastomers - and
is also commonly used for „softer“ plastics such as Polyolefins (PE, PP) or fluoropolymers.
The Shore A scale is used for „softer“ rubbers, while the Shore D scale is usually used
for „harder“ rubbers. Shore hardness is measured with a device called a durometer. The
hardness value is determined by the penetration of the durometer penetration foot into
the sample to be tested. Depending on the Shore scale, the needle tips on the measuring
instrument differ.

The hardness test for plastics is based on the so-called Shore hardness. The greater this
material parameter is for elastomers and plastics (maximum 100), the harder the material is.
The Inline and Performance hoses are internally lined with a cast elastomer (an applicationoptimised polyurethane) that evens out profiling and gives the hose its unique internal
smoothness.

Absolutely transparent
The Master-PUR Inline and Master-PUR Performance hoses, like most hoses made
of polyurethane, have a milky-transparent hose wall. This means that the material
flow in the hose can be kept in view at all times and faults can be detected at an
early stage.
Furthermore, all hoses made of polyurethane contain neither halogens nor plasticisers.

Absolutely temperature stable
The Master-PUR Inline and Master-PUR Performance hoses are particularly suitable
for robust applications in industry. Even hot plastic granulates or other bulk materials
such as cement, glass and rock wool, ash or metal chips can do them little harm
during transport.
However, each material retains its specific properties only within a certain temperature
range. This also applies to polyurethane hoses. Outside this temperature range, the
properties of a material can change so much that it is no longer suitable for its
original application.
The polyurethanes we process are designed for a temperature range of -40°C to +90°C.
For a short time, a material can also be exposed to higher temperatures (short-term
temperature maximum).
At low temperatures, polyurethane becomes increasingly harder, but unlike many other
plastics, it does not become brittle.
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Absolutely compliant
For process plants in Ex-zones (areas in which an explosive atmosphere is present
permanently or for a longer period of time) and when transporting flammable
bulk materials, even higher demands are placed on the hoses used.
Above all, it is important to avoid ignition hazards due to electrostatic
charges (and resulting explosions). Therefore, the requirements for the material
composition of hoses are increased for such applications, especially with regard to
electrostatic properties or discharge capacity.
In accordance with TRGS 727 and ATEX product directive 2014/34 EU, hoses of the
Master-PUR series can also be used in certain potentially explosive industrial areas to
prevent ignition hazards due to electrostatic charges.

Absolutely economical
The special mechanical and physical property profile of Master-PUR hoses
is appreciated by many users who are looking for a flexible and economical
connection solution.
Depending on the application and field of use, companies that want to solve
demanding joining tasks cite very different criteria that a precisely fitting
solution should fulfil. Not infrequently, seemingly contradictory requirements
have to be balanced, e. g. when looking for a product that should be mouldable and
dimensionally stable at the same time.
Our Master-PUR Inline and Master-PUR Performance hoses offer exactly this flexibility.
They are flexible hoses that are suitable for robust, demanding applications and at the
same time last a long time. With the smooth inner lining, the hoses are also designed to
offer little surface for abrasion. At the same time, the media transported in the hose are
conveyed gently.

Absolutely flexible
Every hose should be both flexible and strong enough to prevent kinking. Static
applications place different demands on the bending strength of a hose assembly
than dynamic applications.
In the case of a hose line that is laid from fixed point to fixed point, care should be
taken above all to ensure that the minimum bending radius is not fallen short of,
because this negatively affects the service life and load capacity of the hose line.
In the case of dynamic bending stress, where the hose continuously bends or changes
its position, other bending forces act. In these cases, care should be taken to ensure that
the hose retains its flexibility even under dynamic loading and can, for example, tolerate
permanent bending movements well.
All spiral hoses made of polyurethane are characterised by good bending capacity and
good deformation behaviour. The recovery force after compression or kinking is usually
good.
Master-PUR Inline and Master-PUR Performance hoses are equally suitable for dynamic
and static applications.
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If they are used as flexible hose heads when installing gravel roofs, for example, then it
becomes clear how easy these hoses are to handle compared to rubber hoses.
Even in static applications, Master-PUR Inline and Master-PUR Performance hoses are
much easier to install than comparable hoses made of rubber or as pipes due to their
flexibility. This is an advantage especially when space is limited. The seamlessly smooth
polyurethane hoses combine enormous wall thicknesses and low weight with relatively
small bending radii.

Absolutely durable
Masterflex is the only manufacturer in Germany that can and is allowed to produce
internally coated polyurethane hoses in lengths of up to 25 metres in one piece. The
Master-PUR Performance and Master-PUR Inline series hoses are available in the
standard length of 10 metres as well as in excess lengths of 15 metres (DN 38 to 152)
and 20 metres (DN 38 to 102).
The Master-PUR Inline can be manufactured as a 10-metre hose with an inside diameter
of DN 250 and DN 254. A wide range of lengths and variants are available from stock.

Absolutely connectable
In the case of extreme requirements due to highly abrasive media, however, not only
the hoses themselves must hold, but also the connection elements. We offer numerous
standard connection elements for our Master-PUR hoses - from firmly cast-on flanges for
absolutely tight connections to screwed clamping shells for quick and easy changing of
the connections.
In the Coating production area, we concentrate our expertise in the processing of cast
elastomers. We use the possibility of casting plastics in specially designed moulds, e. g.
for the production of special connection parts or for the processing of sleeves.

Combiflex
PU Cone
Flange,
screwable/
fix

Combiflex
Cast-on PU
Fixed Flange

Quick-Fix
Clamp for
Cone
Flanges

Combiflex
PU Threaded
Sockets

Combiflex
Cast-on
PU Swivel
Flange

Hose
Reducer,
symmetrical

Combiflex
PU Fixed
Flange

Combiflex
Metal
Threaded
Sockets

PU Hose
Sleeve

Combiflex
PU Swivel
Flange

Cone Flange
with Metal
Sockets

Clamp
Collars,
screwed
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Hose Clamp
with Bolts

Hose
Connecto

With almost all Combiflex connections, we have a completely smooth (seamless)
transition from the inner wall of the hose to the fitting.

All these properties make both polyurethane hoses unrivalled customer-favourites,
especially due to their long service lives.

Until now, the combination of high load-bearing capacity, high
flexibility and an absolutely seamless, smooth inner surface was not
technically feasible for spiral hoses.
Based on decades of experience with high-tech plastics, including very special threedimensionally cross-linked cast elastomers and their processing, we offer these special
extruded spiral hoses with combined properties.

More success with the right delivery hose
Whether it‘s the initial consultation, the distribution of the product or service in general:
the quality of an extraction and transport hose is crucial.

Only a high-quality hose will stand the test of time. But how can a
hose be better than others? Through its properties!
When many good properties are combined in a hose, it becomes a superior product.
This is exactly what the Master-PUR Inline and the Master-PUR Performance with their
numerous superior properties are paying for, leaving no (customer) wishes unfulfilled.
The Master-PUR Inline and the Master-PUR Performance fulfil all the added values that
are important for an optimal production process: More success through lower costs, more
time savings and more safety!

Do you have any questions?
We will be happy to advise you:
Masterflex SE Germany
Willy-Brandt-Allee 300
D-45891 Gelsenkirchen
Tel +49 209 97077 9889
Fax +49 209 97077 33
sales.masterflex@masterflexgroup.com
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Master-PUR Inline

Material

•
• wall: pure polyurethane
• Wall thickness c. 5.5 mm
• inner lining: application-optimised
spiral: spring steel wire

polyurethane 60° Shore A

Applications

• Special hose for transport of extremely
abrasive media

• Transport hose for problematic media, e. g.
sand, gravel, grain, granules

• Everywhere where easy-to-clean surfaces are
required

• Transport hose for feeding and cleaning

of glass works, mineral processing plants,
steelworks, quarries, shipyards and docks,
cement works, flat roof gravelling

• Other conveyer and loading plants

Properties

• flexible
• extremely abrasion resistant, extra strong
PU Inline

• completely smooth internal lining, therefore
ideal flow characteristics

• microbe-resistant
• excellent vacuum-resistance and good
pressure-resistance

• permanently antistatic, surface resistance
< 109 Ohm

• good resistance to chemicals, oil and fuel
• high tensile strength
• generally good UV and ozone resistance
• configurable as a hose system with digital

interface for compatibility with the AMPIUS®
APP

• acc. to TRGS 727 and ATEX 2014/34 EU,

with earthing at both ends of the spiral for
non-flammble dust/bulk solids in Zone 22.
For gases/liquids with low conductivity of
electrostatic charges in Zone 2.

• halogen and plasticizer-free
Temperature Range

• -40°C to +90°C
• peaks to +125°C
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Master-PUR Performance

Material

• spiral: spring steel wire
• wall: pure polyurethane
• wall thickness min. 2.5 mm
• inner lining: application-optimised
polyurethane 60° Shore A

Applications

• Transport hose for problematic media, e. g.
sand, gravel, grain, granules

• Transport hose for handling and conveying
plants

• Everywhere where easy-to-clean surfaces are
required

• Suction and transport hose for extremely
abrasive solid, liquid and gaseous media

• Transport hose for feeding and cleaning

of glass works, mineral processing plants,
steelworks, quarries, shipyards and docks,
cement works, flat roof gravelling

• Other conveyer and loading plants

Properties

• flexible
• extremely abrasion resistant, extra strong
PU lining

• completely smooth internal lining, therefore
ideal flow characteristics

• microbe-resistant
• excellent vacuum-resistance and good
pressure-resistance

• heavy
• permanently antistatic, surface resistance
< 109 Ohm

• good resistance to chemicals, oil and fuel
• high tensile strength
• generally good UV and ozone resistance
• configurable as a hose system with digital

interface for compatibility with the AMPIUS®
APP

• acc. to TRGS 727 and ATEX 2014/34 EU,

with earthing at both ends of the spiral for
non-flammble dust/bulk solids in Zone 22.
For gases/liquids with low conductivity of
electrostatic charges in Zone 2.

• halogen and plasticizer-free
Temperature Range

• -40°C to +90°C
• peaks to +125°C
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The advantages of Master PUR-Inline and Master PUR-Performance
at a glance

Save time
• through easier cleaning due to the complete smoothness of the interior and absence
of dead space
• due to fewer and thus better plannable maintenance intervals due to low wear and tear
• easier installation due to the high flexibility (in contrast to rubber or piping)
Minimise costs
• through higher flow efficiency due to absolute smoothness
• longer service life due to higher abrasion resistance
• through less negative influences on the pumped media due to freedom from edges
Gain security
• due to reduced explosion hazards due to permanent antistatics
• through longer service life due to microbe resistance
• due to less failure even at higher temperatures
• due to higher abrasion resistance with aggressive media

About Masterflex
The requirement to convey or extract solid or gaseous substances safely and flexibly
arises for many companies in the industrial environment. The very specific installation
situation often determines whether a product or solution is suitable - or not. The materials
used must also meet the respective technical requirements, but also legal or other
specifications. Our answer to these specific requirements are precisely fitting hoses and
connection systems!
In addition to standard and special hoses, we also offer customised solutions as well as
hoses and hose systems with integrated life cycle tracking functions (AMPIUS®) as part of
our engineering services.
Learn more about our product and system solutions made of polyurethane (PUR), other
special plastics and technically sophisticated fabrics.

www.masterflex.de
www.masterflexgroup.com
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