Surface Coatings

Exceptionally low flow resistance and
unbeatable corrosion protection

Experts in Piping Solutions
since 1951




Coatings for aggressive environments

Challenging conditions, high hygiene requirements, aggressive
or abrasive media, and the need for cost-efficient piping
systems — Alvenius offers a range of coatings to meet all needs
and demands.

Independent tests show that CorroFlo coated pipes have a
lifespan of at least 50 years.

Typical applications for pipe systems from Alvenius include:

Mining industry + Off-shore

Mineral processing Construction and civil

Tunnelling applications engineering

Chemical industry District cooling

Municipal drinking water & Artificial snowmaking
waste water Fire protection
Pulp and paper industry Automotive industry

Food industry

All information in this publication is provided in good faith. No liability can be accepted for any printing errors or incorrect
assumptions. Alvenius reserves the right to make changes without prior notice.
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Alvenius HDG, CorroFlo and RocShield

Each coating offers specific benefits and
characteristics.

We help you determine which coating best matches
your needs.

Hot-Dip Galvanized (HDG)

HDG is a method that provides long-lasting corrosion protection
for steel through a coating of molten zinc. HDG has been used for
over 150 years and has been thoroughly tested in virtually every
environment.

Hot-dip galvanizing is an ideal coating for pipes that may need
to be dismantled and reassembled, thanks to its highly robust
surface.

The pipes are highly resistant to impact, abrasion, and weather
conditions. Additionally, the zinc layer “self-heals” if damaged.

CorroFlo® (Thermoplastic Coating)

Alvenius FlowMax pipes are coated both inside and outside with
CorroFlo. The pipes are ideal for environments and applications

where, for instance, acidic water and aggressive chemicals pose
a problem.

Our CorroFlo products meet the stringent requirements of corro-
sion class C5, according to SS-EN ISO 12944-6.

FlowMax pipes with CorroFlo coating offer exceptionally low flow
resistance, contributing to the system'’s low energy consumption..

Extremely smooth surface. Ra = 0.09-0.12

Low flow resistance, absolute roughness value
k = 0.05 (Colebrook-White),
C =150 (Hazen-Williams)

RocShield®

For extra durable protection against wear and impact, the exterior
of the pipes can be treated with RocShield on top of the CorroFlo
coating.

RocShield is a 500 um LDPE layer suitable for pipes in exposed
environments, thanks to its highly resistant surface.

Simpler and safer handling with a good grip due to a coarser
surface texture.
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The right coating is your best investment

With CorroFlo, you get a resilient system with
high performance, ensuring your investment
and life cycle costs stay at the right level.

Durability

Regardless of the medium you are pumping
—acidic water, aggressive, or abrasive liquids—
CorroFlo coating provides full material protec-
tion.

The surface treatment also minimizes the risk
of buildup inside the pipe.

Anti-Corrosion

With CorroFlo-coated pipes, you won't need to
worry about corrosion.

CorroFlo is a “Performance Polymer Alloy” that
effectively keeps rust at bay.




Chemical Resistance

CorroFlo-treated pipes are ideal for environ-
ments and applications where acidic water and
aggressive chemicals are present.

CorroFlo has extremely high resistance to the
chemicals that a piping system may come into
contact with.

With CorroFlo, you get:

+ 500 pym thermoplastic layer for maximum
longevity

+ Corrosion-tested and certified coating
+ Excellent UV resistance
« Resistance to abrasion and wear

+ Resistance to salt-laden air, seawater, and UV
exposure

+ Bisphenol A-free
+ Approvals for contact with drinking water
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Advantages of CorroFlo inside the pipes

+ Extremely low flow resistance means lower
energy consumption and better overall
economy

« Excellent resistance to corrosion and
chemicals

+ No buildup ensures optimal hygiene proper-
ties and consistently low flow resistance

Advantages of CorroFlo on the pipe exterior

+ ldeal for aggressive environments due to
resistance to acidic and alkaline liquids

+ Superior longevity — proven in third-party
tests in extreme environments

+ The coating has an elongation at break of up
t0 800%

« Excellent resistance to corrosion and exter-
nal impacts on the pipes

+ Easily repairable in case of damage
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Alvenius is certified by Eurofins according to the German
KTW-BWGL standard for manufacturing pipes and fittings that
are safe for contact with drinking water.

CorroFlo and RocShield
are free from CLP-classi-

. ) ) ) ) fied substances.
This includes regular factory inspections according to the strict

System 1+ requirements, formulation review according to the This means that they are
positive list, a migration test, and a microbial growth test. free from lead, mercury,
Apart from an additional test with chlorinated water, the KTW- cadmium, volatile organic
BWGL testing requirements are identical to those dictated by the compounds, or substances
new European Drinking Water Directive. This makes CorroFlo known to be highly toxic to
pipes suitable for use in most European countries for drinking aquatic life.

water purposes.

Sustainable Material Choices

At Alvenius, we choose materials with care. National and interna-
tional regulations require us as manufacturers to be aware of and
transparent about the content, material properties, and origin of
our materials.

We need to consider climate impact, be knowledgeable about
chemical regulations (REACH, POPs, etc.), and ensure that no
conflict minerals are present in our products.

CorroFlo is free from:

« Substances of Very High Concern (SVHC)

+ Per- and polyfluoroalkyl substances (PFAS, PFOS, PFOA)

+ Nanomaterials

+ Persistent Organic Pollutants (POPs)

+ Conflict Minerals

+ Substances above concentration limits set by CLP

Commited to doing our part

Alvenius pipes are made from 100% recyclable steel, and all our
production in Eskilstuna is powered by fossil-free energy. We are
proud of this!

Our steel primarily comes from SSAB, one of the world’s leading
companies in sustainable steel production. SSAB was among
the first to have its emission reduction targets approved by the
Science Based Targets initiative (SBTi) under their new, stricter
guidelines for the steel industry launched in 2023.
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Facts about the coatings

Tensile Strength ISO 527 14 MPa
Elongation at Break ISO 527 800%
Brittleness Temperature ASTM D-746 -78°C
Hardness Shore A 95

Shore D 44
Vicat Softening Point ISO 306 70°C
Melting Point 105°C
Tear Strength ASTM D1938 22 N/mm
Environmental Stress Cracking ASTM D1693 Greater than 1000 hrs
Toxicity Index NES 713 1.8
Flammability UL94 3.2 mm moulding E:;?;Tgo Properties of Coating)
Dielectric Strength IEC 243 VDE 0303 47,8 kV/mm at 370 ym
Volume Resistivity IEC 93 3x 10" Ohm-cm
Surface Resistivity IEC 93 8 x 10" Ohm at 350 um
Water Absorption ASTM D570-81 <0.03%

* These values may vary from colour to colour.

Typical properties of CorroFlo

Coating Thickness Average 500 ym

Gardner (drop weight) ISO 6272

Direct 23°C (0.7 mm plate) Greater than 27 Joules
Impact Strength Reverse 0°C (0.7mm plate) Greater than 27 Joules
Reverse 0°C (3 mm plate) 18.0 Joules
Direct 23°C (3 mm plate) 2.7 Joules
Taber ASTM D4060/84
Abrasion H18, 500g load, 1000 cycles 60 mg weight loss
CS17,500g load, 1000 cycles 25 mg weight loss
1SO 9227 and NF 41-002 Results after 1000 hours
. Loss of adhesion less than 10 mm
Scribed P b
Salt Spray rom scribe
Steel Under film corrosion 1 mm
Unscribed No blistering or corrosion after
10,000 hours
Dilute Acids 60°C Good
Dilute Alkali 60°C Good
Chemical Resistance*
Salts (except peroxides) 60°C Good
Solvents 23°C Poor
Corrosion 1SO 12944 C5

*The results given are for full immersion in the chemicals for a prolonged period of time.
The coating is resistant to splashes and short term contact of most chemicals.
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Typical properties of CorroFlo, continued

Weathering

QUV ASTM G53-77

Florida 45° facing South

2000 hrs - No significant change in
colour or loss of gloss.

3 years - No significant change in
colour or loss of gloss.

Burning Characteristics
Ignitability

Surface spread on flame
Fire Propagation
Flammability

Safe Working Temperature

RocShield on top of CorroFlo

For extra durable wear and impact protection,
the outside of the pipes can be coated with
RocShield on top of the CorroFlo coating.

BS476: Pt5: 1979, 500 pm coating

BS476: Pt7: 1979, 500 pm coating
BS476: Pt6: 1989, 500 um coating
uL94

(Continuous in air)

P - Not easily ignitable

Class 1

1=0.2

V-0 (see also Properties of Material)
From -70°C to max 60°C

RocShield is a 500 um LDPE layer and is primar-
ily for buried pipes as the surface layer is very
resistant.

Typical properties of RocShield

Specific Gravity* 0.92 g/cm?
Tensile Strength ISO 527 10 MPa
Elongation at Break ISO 527 250%
Brittleness Temperature ASTM D-746 -20°C
Hardness Shore A %
Shore D 41
Vicat Softening Point ISO 306 84°C
Melting Point 107°C
Environmental Stress
Crack Resistance ASTM D1693 Greater than 100 hrs
Flammability UL94 3.2 mm moulding tjsr;r:;ﬁo Properties of Coating)
Dielectric Strength IEC 243 VDE 0303 25kV/mm at 350 pm

* These values may vary from colour to colour.

Typical properties of RocShield

Coating Thickness
Appearance
Gloss

Impact Strength

Abrasion

Chemical Resistance

Safe Working Temperature

1ISO 2813

Gardner (drop weight) ISO 6272
Direct 23°C

Taber ASTM D4060/84

H18, 5009 load, 1000 cycles
CS17,500g load, 1000 cycles
Dilute Acids 60°C

Dilute Alkali 60°C

Salts (except peroxides) 60°C
Solvents 23°C

(Continuous in air)

Average 500 pm
Smooth/Glossy
55

2.0 joule

80 mg weight loss
35 mg weight loss
Fair

Fair

Fair

Poor

60°C max
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Very safe fire properties

CorroFlo thermoplastic consists of Carbon, + BS 6853:1999 = 0.21. Complies with London
Hydrogen and Oxygen. Underground’s requirement for max. 1.
This means that CorroFlo does not contain: The values for smoke generation and smoke

+ Reactive ingredients + Phthalates density are also very low.

+ Bisfenol A + Halogens « Smoke index = 110 after 20 minutes’ fire.

- Isocyanates - Heavy metals Complies with US Railroad’s requirement for

max. 200 after 4 minutes.
The toxicity of the smoke is extremely low + Smoke density in accordance with BS 6853:
In the event of fire, this means that the smoke 1999 =1.13 (AO(ON)). Complies with London
largely consists of carbon dioxide and water. Underground’s requirement for max. 2.6.
The smoke complies with many strict standards In accordance with BS 476, CorroFlo can be

by a good margin. considered to correspond to Class 0, and thus

+ NES 713 = 1.78. Complies with the Royal meets the requirements for coatings in tunnels
Navy’s requirement for max. 5. and enclosed buildings.

NF P 92-501 Fire Performance of Rigid Materials Class M1
NF C20-453 Corrosiveness of smoke pH=4.46

France Detected CO, (34%), CO (7.5%)
NF C20-454 Gases evolved during pyrolysis Not detected E"cgz HCI, HBr, HCN,
BS 476 Pt.5 Test for ignitability Class P

UK BS 476 Pt.6 Fire propagation 1=0.2
BS 476 Pt.7 Spread of flame Class 1
NES 713 Toxicity of fume index 1.76

) Flaming mode 110.06
USA NFPA 258 Smoke generation )
Non-flaming mode 27.84
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CorroFlo thermoplastic was developed to
function and provide maximum protection
in the toughest climates, environments,
circumstances and applications.

With CorroFlo, you get a resilient system with
high performance that ensures both your invest-
ment and life cycle costs stay at the right level.

Tests and certificates for corrosion and durability

Corrosion test
+ Salt spray according to ISO 9227
+ Condensation test according to ISO 6270

+ Pull-off test according to ISO 4624 after
salt spray and condensation

Result

C5

MPA 902 8085 000/BF One year exposure to marine environment

In actual field conditions, the pipes demon-
strated C5 corrosion resistance.

Examination after
Eleven years in soil

Field-test performed by
Swedish corrosion institute

Rust attack Zero
Blistering Zero
Cracking Zero
Flaking Zero
Defect spread from drilled hole Zero

Adhesion 100%
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CorroFlo Chemi
-

Regardless of the medium you pump. Whether
it's acidic water, aggressive, or abrasive
liquids, CorroFlo coating provides full material
protection.

The surface treatment also minimizes the risk
of buildup inside the pipe.

Anti-Corrosion

With CorroFlo-coated pipes, you don't need to
worry about corrosion.

CorroFlo is a "Performance Polymer Alloy” that
effectively prevents rust.

Chemical Resistance

CorroFlo-coated pipes are ideal for environme-
nts and applications where acidic water and
aggressive chemicals are present.

CorroFlo has extremely high resistance to the
chemicals a piping system may come into con-
tact with.

12

istanc

/

K

The tables nearby show chemical substances
and the results of tests conducted with Cor-
roFlo.

Explanations of the table headings

Splash

Splash refers to situations where CorroFlo is
exposed to the respective Chemical for a very
short time only through accidental contact.

Short

Occasional Short Term Contact refers to situ-
ations where CorroFlo is in contact with the
respective Chemical - either once or for short
periods of time.

Long
Prolonged Contact refers to situations where

CorroFlo is in contact with the respective che-
mical - either constant, or for longer periods of
time.
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Chemical resistance

plash| Short | Long pIas Short Long
Chemical Chemical
_. ( C) c) ( c)

Acetaldehyde (40% ) Citric Acid (20% )

Acetamide 20 20 NR Copper Salts (15% soln.) 60 60 60
Acetic Acid (30%) 60 20 20 Detergent (30% ) 60 60 60
Acetic Acid (80% ) 60 20 NR Detergent (70% ) 20 20 20
Acetic Acid ( Glacial ) 20 NR NR Dibutylphthalate 20 20 20
Acetic Anhydride 20 20 NR Dichloroethylene 20 NR NR
Acetone 20 20 NR Diethylamine 20 NR NR
Acetyl Chloride 20 20 NR Diethylene Glycol 20 20 20
Adipic Acid (20%) 60 60 60 Diethylether 20 NR NR
Alcohols 20 20 NR Dimethylamine (20% ) 20 NR NR
Allyl Chloride 20 NR NR Dimethylformamide 20 20 20
Aluminium Salts ( 15% soln.) 60 60 60 Dioxane 1.4 20 NR NR
Ammonia (conc.soln.) 20 NR NR Ethane 20 - -
Ammonia (dilute soln. (10% ) 20 20 20 Ethers 20 NR NR
Amyl Acetate 20 20 NR Ethyl Acetate 20 20 20
Amyl Chloride 20 20 NR Ethyl Alcohol (Ethanol) 20 20 NR
Aniline 20 20 NR Ethyl Chloride 20 NR NR
Arklone 20 NR NR Ethylene Bromide 20 NR NR
Aviation Fuel 20 NR NR Ethylene Chloride 20 NR NR
Barium Salts ( 15% soln.) 60 60 60 Ethylene Diamine 20 NR NR
Benzaldehyde 20 20 NR Ethylene Glycol 20 NR NR
Benzoic Acid (20%) 60 60 60 Fluorine NR NR NR
Bleach (Sodium Hypochlorite, 12%) 20 NR NR Formaldehyde (1% ) 20 20 20
Borax 60 60 60 Formaldehyde (20 w/w) 20 20 20
Boric Acid 60 60 60 Formaldehyde 10% (Formalin) 20 20 20
Brine (5%) 60 60 60 Formic Acid (20% ) 20 20 20
Brine (15%) 60 60 60 Glucose 60 60 60
Bromine Water 20 NR NR Glycerol (Glycerine) 60 60 60
Butadiene 20 NR NR Genklene 20 NR NR
Butane 20 20 20 Heptane 20 20 20
Butanediol 20 20 20 Hexane 20 20 20
Butyl Acetate 20 20 20 Hydrobromic Acid (5% ) 20 20 20
Butyl Chloride 20 20 NR Hydrobromic Acid (30% ) 20 20 NR
Calcium Salts ( 15% soln.) 60 60 60 Hydrochloric Acid 5% (SG 1.03) 60 60 60
Calcium Hydroxide (30% ) 20 20 NR Hydrochloric Acid (10% ) 20 20 20
Calcium Hypochlorite ( 10% ) 20 NR NR Hydrochloric Acid (20% ) 20 20 NR
Carbon Disulphide 20 NR NR Hydrochloric Acid 37% (SG 1.18) 20 20 NR
Carbonic Acid 60 60 60 Hydrocyanic Acid (5% ) 60 60 60
Caustic Soda (see Sodium Hydroxide) 20 NR NR Hydrofluoric Acid (5% ) 20 20 20
Carbon Tetrachloride 20 NR NR Hydrofluoric Acid (40% ) 20 NR NR
Cellosolve Acetate 20 20 20 Hydrofluoric Acid (70% ) NR NR NR
Chlorine in Sea Water ( 5 ppm) 20 20 20 Hydrofluoric Acid (100% ) NR NR NR
Chlorine Water (0.7 g/I) 20 NR NR Hydrogen Peroxide (10% ) 20 NR NR
Chlorobenzene 20 NR NR Hydrogen Peroxide (90% ) NR NR NR
Chloroform 20 NR NR Hydrogen Sulphide (5% ) 60 60 60
Chromic Acid (15% ) 20 NR NR Hypochlorous Acid 20 NR NR
Chromic Acid (25% ) 200 NR NR lodine soln. (0.7 g/1) 20 NR NR

Figures in table are maximum temperatures for contact.. NR = Not Recommended.
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Chemical resistance, continued

plash| Short | Long pIas Short Long
Chemical Chemical
_. C> c) (c)

Isopropanol (70%) Potassium Hydroxide (5% )

Isopropylacetate 20 20 NR Potassium Hydroxide (10% ) 200 20 NR
Iron Salts ( 10% soln.) 60 60 60 Potassium Hydroxide (30% ) 20 NR NR
Kerosene 20 20 20 Propylene Dichloride 20 NR NR
Ketones 20 20 NR Rubber Latex 60 60 60
Lactic Acid (20% ) 60 60 60 Silver Nitrate (15% ) 60 60 60
Linoleic Acid 20 20 20 Slurry (cow, pig, poultry etc.) 30 30 30
Linseed Oil 20 20 20 Sodium Carbonate (2% ) 60 60 60
Liquid Propane Gas 20 20 20 Sodium Carbonate (15% ) 60 60 60
Machine Oil 20 20 20 Sodium Chloride (5% ) 60 60 60
Magnesium Salts ( 15% soln.) 60 60 60 Sodium Chloride (10% ) 60 60 60
Mercuric Salts (15% soln.) 60 60 60 Sodium Hydroxide (1% ) 20 20 20
Methanol 20 20 NR Sodium Hydroxide (5% ) 20 20 NR
Methyl Acetate 20 20 20 Sodium Hydroxide (10% ) 200 20 NR
Methyl Bromide 20 20 NR Sodium Hydroxide (30% ) 20 20 NR
Methyl Cellosolve 20 20 20 Sodium Hypochlorite 20 NR NR
Methyl Ethyl Ketone 20 20 NR Sodium Sulphate (15% ) 60 60 60
Methyl Isobutyl Ketone 20 20 NR Starch 60 60 60
Methyl Dichloride 20 NR NR Sulphur Dioxide (wet grades,100%) 20 NR NR
Methylene Chloride (100% ) 200 NR NR Sulphur Dioxide (wet grades, 5%) 20 20 20
Mineral Oil 20 20 20 Sulphuric Acid (10% ) 20 20 20
Naphthalene 20 20 NR Sulphuric Acid 34% (SG 1.25) 20 20 20
Nickel Salts (15% soln.) 60 60 60 Sulphuric Acid (50% ) 20 20 20
Nitric Acid (5% ) 20 20 20 Sulphuric Acid 100% (SG 1.83) 20 NR NR
Nitric Acid 10% (SG 1.05) 20 20 NR Sulphurous Acid ( 15% ) 20 20 20
Nitric Acid (20% ) 20 20 NR Tetrachloroethylene 20 20 NR
Nitric Acid 30% (SG 1.18) 20 NR NR Tetrahydrofuran 20 NR NR
Nitric Acid (70% ) 20 NR NR Toluene 20 NR NR
Nitric Acid fuming (SG 1.51) NR NR NR Trichloroacetic Acid (10% ) 20 20 NR
Nitrobenzene 20 NR NR Trichloroacetic Acid (100% ) 20 NR NR
Nitrous Acid 20 20 20 Trichloroethylene 20 20 NR
Octane 20 20 20 Trichlorophenol 20 20 NR
Oleic Acid 20 20 NR Turpentine ( White Spirit ) 20 20 20
Ozone 20 20 20 Water 60 60 60
Paraffin 20 20 20 Xylene 20 NR NR
Peracetic Acid 20 20 NR Zinc Chloride 60 60 60
Petrol 20 20 20 Zinc Sulphate 60 60 60
Phenol (10%) 20 20 NR

Phenol in Water (20 w/w ) 20 20 20

Phosphoric Acid 20% (SG 1.1) 60 60 60

Phosphoric Acid (30% ) 20 20 20

Phosphoric Acid (85% ) 20 NR NR

Phosphoric Acid conc. (SG 1.87) 200 NR NR

Polyglycol Ethers 20 NR NR

Z)(::]aesrstw; iilttr:s(s:f n/;) :glrr;)anganate) 60 60 60

Potassium Hypochlorite (15% ) 20 NR NR

Potassium Permanganate (15%) 20 NR NR

Figures in table are maximum temperatures for contact.. NR = Not Recommended.
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Since 1951, Alvenius has delivered advanced quick coupling
steel pipe systems, earning a global reputation for performance,
reliability and innovation.

Our solutions support critical operations in Mining, Fire Protection,
Tunneling, Industry, Water Supply and Snow Making.

With engineering rooted in Sweden and a global customer base
we understand the standards, environmental conditions and
requirements that vary from market to market.

Our international experience ensures that we can support your
needs. Wherever you are, we're ready to support your success with
smart, durable piping solutions.

Get in touch and discover what Alvenius can do for you.
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Member of Boxholm Group
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E-mail: info@alvenius.se + Homepage: alvenius.com

1056 v.1.0 Surface Coatings EN



