OVAKO

PURITY CREATES
DESIGN OPPORTUNITIES
BQ-STEEL AND IQ-STEEL




Mrre

Wits s
i

YOUR
CHALLENGE

More torque. Less weight. More revolutions. Whether you're
creating high-performance bearings, durable rock drills or next-
generation powertrains, material capabilities are critical. But
conventional steel has its limits. And costly remelts or more exotic
materials may not be viable. To substantially improve fatigue
strength and unlock new design possibilities, a new solution is
needed. One that truly delivers cost-effective gains in system
performance, weight savings and component lifetime.
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OUR
SOLUTION

The solution can be summed up in three words: Purity creates
opportunity. To understand this, take a look at the diagram below.

It represents data collected from thousands of tests. As you can see,
improvements in purity result in big design opportunities. That'’s
good news for any designer who wants to raise current standards
by adding new levels of performance. It means you can economically
slim down your gears, bearings and other components to meet

new design requirements. All by simply using cleaner steel that
consistently delivers smaller-sized impurities, produced with the
help of large-scale, air-melt steel production.

ENHANCED FATIGUE STRENGTH WITH IQ-STEEL AND BQ-STEEL

KEY BENEFITS WITH CLEAN STEEL
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THREE PATHS TO
ENHANCED
PERFORMANCE

For designers, the advantages of clean steal are becoming increasingly clear.
Whether you choose material substitution, partial design changes or a total
redesign, IQ-Steel and BQ-Steel can deliver significant performance gains

N

across a range of demanding applications.

Material substitution

Aiming to enhance the performance of an existing design?
This is where Ovako clean steel’s enhanced fatigue
strength comes in. By simply upgrading your existing
grades to |Q- or BQ-Steel versions of the same grade,

you can boost gearbox power density with little to no
design changes.

Partial design changes

Thanks to improved fatigue properties, many components
can be downsized to create next-generation powertrains
with remarkable gains in power density. Whether you
decide to make subtle or comprehensive internal design

changes, you can make room for additional components,
providing you a system with superior performance —
within the same external system boundaries.

Total redesign

When a major increase in power density is needed, an
entirely new powertrain concept may be necessary.

A total redesign can help you free up space for sur-
rounding systems. Introduce new levels of hybridization.
Or extend the range of an electric drivetrain. Whatever
your application, the opportunities for new powertrain
designs represent the ultimate use of Ovako clean steel.

PUTTING PERFORMANCE TO THE TEST

Because inclusions are much smaller and more dispersed
in clean steel, they can be difficult to quantify through
conventional test methods. We have responded to this
challenge by developing a more comprehensive approach
that combines light optical microscopy, scanning electron
microscopy, fatigue testing and immersed ultrasonics. The
result is a more complete overview of the total inclusion
content, which we feed directly into the refinement of

our clean steel production processes. With the help of
new methods, we can set precise design parameters
that better correlate with the unique properties of clean
steel. Typically, this means a fatigue limit improvement of
some 30% —or even up to 100% in the heaviest loading
directions — when compared with the same grade of
conventional steel. Our immersion ultrasonic testing
standard is now available for free public use.

International standards used t(?quantify inclusions
—such as ASTM E45, ISO 4967 and blue fracture
testing — are only capable of analyzing a relatively
small area. To accurately capture the “true inclusion
distribution”, Ovako’s in-house testing procedures
include testing of larger zareas and/or volumes.

The information gained by these methods helps to
predict final component properties while providing
relevant data for further development of clean steel. i
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are very important for
our Diesel Systems
division. With their high
degree of purity, the

of carbides and the

concerning segregation
and microinclusions,
the DS division is able
to produce pumps with
high pressure and long
lifetimes.”

Diesel Systems division
Robert Bosch GmbH

“We identified a need for a
high-quality gear steel to be
used on a critical high-load
timing gear application for
one of the most powerful
mining engines in the world.
Ovako responded rapidly,
providing technical support
on material selection and
helping to develop, cast
and roll the steel ahead of
schedule — at a quaranteed
cleanliness level.”

Global Supply Quality Leader
Fortune 500 Engine Manufacturer

homogenous distribution

most stable steel quality

“Ovako has been a driver

in the development of
clean steel. Twenty years
ago, subsurface fatigue
cracks due to internal
defects and inclusions
generally determined
performance and bearing
life. Today, thanks to the
development of cleaner
steels, these failures are
rare. Cleaner steel grades
now delay the onset of
sub-surface failures and
extend life, so the most
common challenges are
generally surface related.
The focus of our research
has thus moved on.”

Group Technology Development, SKF



HIGH-PERFORMANCE
BEARING SYSTEMS
WITH BQ-STEEL

Longer performance. Higher loads. Zero defects. As a bearing maker, you’ve no
doubt seen how design requirements are getting tougher. The good news is
that there is a wide range of Ovako bearing quality steel so reliable and fatigue-
resistant it’s causing the industry to rethink what is possible.

Meeting global standards and local needs

Today, our range of tube, bar and ring is ideal for all the
main components of a rolling bearing — and we meet
all international quality standards. As a result of tight
collaboration with our key customers, we've also been
able to establish long-term business agreements and
customize our logistical and EDI solutions. All of our
services are underpinned by a detailed understanding
of the industrial applications of our products, ensuring
that our entire supply chain can be optimized to meet
your requirements.

As a former division within one of the world’s largest
bearing manufacturers, Ovako has played a central role in
improving the performance of bearing systems for nearly
a century. Our latest generation of bearing quality steel,
BQ-Steel, is the result of this deep experience in material
performance and manufacturing economy. Ideal for
applications where fatigue strength is critical, BQ-Steel
allows bearing system and component manufacturers

to rethink their design solutions.

Leading the way in bearing steels

In recent years, BQ-Steel has proven its potential in

a wide array of demanding applications outside the
bearing industry. These include gears, mining tools,
hydraulic cylinders and wear-resistant components such
as grinding wheels for coffee and textile manufacturing.
Wherever long performance or higher loads are required,
BQ-Steel makes it possible to dramatically increase
fatigue strength in order to further downsize compo-
nents or handle higher loads. Today we can offer a very
wide range of BQ-Steel grades, based on either ingot
cast or continuous cast qualities.

Total control — from first melt to final product

It is the clean and consistent properties of our steel
grades that customers tell us they value most. We achieve
this by securing high-quality raw materials and ensuring
purity and consistency across the entire production chain
— from melt to rolling and finished component. As part

of the process, our extensive testing verifies that the
quality of the BQ-Steel will result in consistently superior
fatigue properties.



HANDLE HIGHER LOADS
WITH CLEAN STEEL

The advantages of clean steel have already led to years of performance

gains for demanding components in bearing and diesel injection applications.
Now major automotive manufacturers are taking the next step, using clean
steel to rethink the future of powertrain components including gears, final

drive units and engine designs.

Rising to meet new demands

In recent decades, we've seen an exponential rise in power
density for both light- and heavy-duty vehicles. Engine
torque levels well above 600 Nm, once unimaginable,
are now common. These higher torque loads create
completely new fatigue conditions for steel components
— particularly for rotating parts. With IQ-Steel and BQ-
Steel, available as upgraded versions of all conventional
steel grades, now there’s a cost-effective way to meet
these demands by guaranteeing vastly higher and more
predictable fatigue strength.

Overcome the limitations of conventional steel
|Q-Steel is already well proven for use in high-pressure
diesel injection systems, advanced bearing and trans-
mission components, as well as for gears and hydraulic
applications. Its ability to withstand extreme stress levels
and highly complex loads make it uniquely suited for a

wide range of critical components ranging from highly
loaded gears, axles and shafts to small internal pump com-
ponents. As conventional steel components face higher
torque stresses and cyclic fatigue, it's little wonder that
some of the world’s most demanding OEMs are now using
IQ-Steel grades to handle higher and more complex loads.

Stronger, smarter gearbox components

More powerful engines lead to higher stresses on gears
and other components. This often makes previous
transmission designs obsolete, necessitating costly
platform redesigns. By upgrading to clean steel, you can
extend the life of your gearbox into the next generation
by taking advantage of 1Q-Steel and BQ-Steel’s enhanced
fatigue strength. You can even open up new downsizing
possibilities for your next design, allowing you to both
save space and increase power density.

RISING TORQUE LEVELS DEMAND HIGHER FATIGUE STRENGTH

CARS
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DESIGN FREEDOM
WITH ISOTROPIC
QUALITY STEEL

Are you still designing steel components according to traditional
standards? With conventional steel you may get your costs down,
but strength and fatigue properties will be lacking. Remelted steels
are a safer choice, but they are costly. What do you do?

Fortunately, there is a smarter way: IQ-Steel. Developed
specifically to meet the stress demands of high-
performing mechanical components, this isotropic-quality
steel is ideal for gears, shafts and other highly stressed
components. Due to a unique metallurgical design, the
inclusions in 1Q-Steel are small and spherical, ensuring
high resistance to stresses in all directions.
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IPS pod drive system. Thanks in part to an improved gear V0|V0 Pe_nta -
design utilizing 1Q-Steel, Volvo IPS delivers significant

performance gains over traditional systems. Compared to
inboard shafts, the advantages of Volvo IPS include 40%
longer cruising range, 20% higher top speeds and a 30%

reduction in both fuel consumption and CO, emissions.

16MnCr5 158Q

Put our expertise to work

As customers in the marine, light and heavy vehicle, and
wind power sectors become increasingly aware of the :
design possibilities of 1Q-Steel, our experience in cutting- As-carburized surface region of a standard carburizing steel
edge new applications continues to grow. Wherever and Ovako 158Q.

complex loads and high torque stresses are a challenge,

Ovako can provide a range of state-of-the-art tests to

ensure that your next-generation design can withstand

the pressure and elevate performance to new levels.




As a supplier to several World'Championship-rallycross
teams;few understand the advantages of clean steel like
Mats Karlsson. “1Q-Steel enableésalighter, stronger, more
compactitransmission design. Fhislightweight powertrain
has tvo major benefits. The firstisthatthe lower rotational
mass-means faster accelerationjand'a‘more responsive
feel forthe driver. The second.isithat'the car's weight
distribution can be optimized forimproved handling.”

For more than a decade, Unic has leveraged the superior
material properties of clean steel to'contribute to the
world’s top competitors, including twe recent world
champions. And the same opportunities, Karlsson

stiggests, could hold significant patentialfor-the auto- %
motive industry at large - “Today’s modern atitomotive
industry places extremely highdemands on high-
performancesteel and weight reduction;” says Karlsson:
“1Q-Steeliswell suited to these applications, where an
initial focus on heavier parts like:crown wheels could lead
to massive weight reductions and design freedom.”

In fact, our own validations; carried-out through years of
rotating bending fatigue tests, support:this conclusion.
By combining design-and material properties, the resultis
a lightersystem-with dramatically. enhanced service life.

“These systems have to withstand the most extreme forces: acceleration from zero to 100 km/h
in less than two seconds, hard braking, and even harder turns. So the fact that [ can reduce the
weight ofmy components has huge spin-off effects. It enables a design with a lower center of
gravity and opens up to other lightweight systems.”

Lead Engineer, Unic Transmissions

RANGE
EXTENDER

Electric vehicles share the same goal as internal combustion and hybrid
electric systems: to achieve the best possible range on a given energy
input. With clean steel you can explore entirely new possibilities in overall
system efficiency by combining increased fatigue resistance with smart

new design and manufacturing methods.

Spin faster, go longer

Electric vehicles are entering into a new world of system
design. Because of higher rpms, fewer gear steps and a
demand for longer service life, components need to be
designed with Very High Cycle Fatigue (VHCF) conditions
in mind. In this challenging environment, clean steel offers
an ideal replacement for commonly used steels, due to its
improved fatigue life.

Give new life to critical components
Several possibilities make clean steel a cost-efficient alterna-
tive. One is the option of upgrading the material in critical
components to remove your transmission system’s weakest
links, while maintaining the same design generation. In
other cases, it can help solve immediate challenges when
components need to be replaced due to premature failure.

Consistent quality for optimized designs

IQ-Steel and BQ-Steel combine higher fatigue strength
with consistent performance due to reduced variability.
This makes it possible to stay much closer to the design
limit for extended time periods, compared with commonly
used steels.




FATIGUE

PERFORMANCE

GAINS IN
FDU DESIGN

For powertrain designers, the Final Drive Unit (FDU) provides a clear
example of the potential benefits of clean steel. In the illustrations
below, we focus on the hypoid gear set, which has a significant impact

on both overall system cost and performance.

The durability of a hypoid gear set is often related to

its resistance to bending fatigue, as well as to contact
fatigue, making it a strong candidate for upgrading to

a material with higher fatigue performance. Rather than
re-designing the system, a more cost-effective alternative
is to upgrade the pinion steel to 1Q- or BQ-Steel, thus
extending the life of the current design generation.

In the example shown, an upgrade to BQ-Steel can allow
for a 20% increase in load, power or torque. In theory,
an upgrade to IQ-Steel can allow up to a 50% increase
in load, based on material fatigue performance. But this
would likely entail other restrictions and consequences

such as an increased risk of bearing or housing breakages.

FDU cost comparison — conventional vs. BQ-Steel
Viewed from this perspective, it is possible to make a
simple cost comparison of the complete FDU when
substituting BQ-Steel for conventional steel as the
pinion material. Here, relative figures are used, although
experience has shown the calculations to be both
accurate as well as scalable from light to heavy vehicles.

CLEAN STEEL IN COMPONENTS FDU SYSTEM

Current design

More torque,
same design

Item / Steel performance level Conv. MQMax | BQ-Steel
Steel bar for forging of Pinion (NMU incl S&A) 8 1
Pinion (NMU. Ready to mount) 100 104
Final Drive Unit (NMU. Ready to mount) 700 705
Total Cost Increase FDU (%) - 0,7
Approx. In;reased Pinion fatigue B 20
load capacity (%)

Additional cost savings

Another cost benefit of upgrading to BQ-Steel can be
gained from material-driven modularization, which
enables reduced aftermarket costs. BQ-Steel makes it
possible to stock only one alternative for many different
power-rated systems, thereby reducing stocking costs
while maintaining the same price toward end customers.

Same torque,
downsized

Max out power density,
redesign




THE MACHINING CUBE

CONCEPT

Every day, we work closely with customers to develop '
[}

g0 R \)Qg'
\3(’ Subcritical

0‘7 Fine grain

specific machining guidelines for all our steels grades.
Our systematic approach is based on the Machining 158
Cube concept. This is a framework for machining process (NiMo9)
recommendations according to the steel’s cleanness, 2
microstructure and alloy content. Each customer or 159 %
mechanical workshop should be able to find guidelines  (18CNiMo7) &
in turning, drilling and gear cutting in the particular g‘
box that describes the steel specifications used. 236 " ,/
(20MnCr5) ¢
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CLEANNESS
Conventional  BQ-Steel

FEED MM/REV

450 - cumarn | cnon R

4.00 n- CNMM-PR CNMM-PR 1.2

3.00 PR PR 1.2

0.8

CUTTING DEPTH AP

0.8

0.4/0.8

CNMM-PR CNMM-PR

250

250

250

250

250

250

250

300

300

@\(’ Coarse grain

1Q-Steel

CNMG160612-PR 4305
CNMM160612-PR 4305

CNMG160612-PR 4305
CNMM160612-PR 4305

CNMG160612-PR 4305
CNMM160612-PR 4305

CNMG120412-PR 4305

CNMG120412-PR 4305

CNMG120408-PR 4305
CNMG120408-PM 4305

CNMG120408-PM 4305

CNMG120408-PM 4305

CNMG120408-PM 4305

CNMG120408-PF 4305
CNMG120404-PF 4305

* Recommended cutting values for tool life 30 min.

MACHINING

RECOMMENDATIONS

OF IQ-STEEL

Ovako and Sandvik Coromant have collaborated to develop
machining guidelines for ultra-clean steels. The goal of
this work was to combine the optimal tool geometries,
with respect to chip breaking, with the optimal tool
grades for maximum tool life. Machining guidelines have
now been obtained for fine, medium and rough turning.

Chip breaking is the major challenge when machining
IQ-Steels, as compared to conventional engineering steels.
This is due to the fact that the upper limit of sulfur
content in 1Q-Steel is less than 20 ppm, a figure which

is typically 10-20 times higher in conventional steels
(250-500 ppm). At the same time, the very low sulfur
content of IQ-steel is one of the reasons for its extremely
high fatigue strength in the hardened state.

Fortunately, an optimal microstructure is even more
important than sulfur content when it comes to chip
breaking. This fact actually gives 1Q-Steel a machining
advantage over conventional steels. For further details
on the microstructural optimization of 1Q-Steel, please
contact our technical customer service experts.

IQ-Steel grades annealed to 160-180 HB have been used
to develop the machining recommendations. The first
step was to screen available tool geometries with respect
to chip breaking. The second step was to screen available
tool grades with respect to tool wear and long tool life.
The combined machining recommendations were made
by combining tool geometry and grade so that good chip
control could be obtained as well as long and consistent
tool life.

Machining recommendations are summarized below:
Finishing

Geometries Negative -MF, -WF, CT300 -L4

Grade and Vc  First choice: Coromant GC2015,

Vc: 200 -300 m/min
Second choice: GC1115, Vc: 200 — 250 m/min

Feed Fn 0.2 - 0.4 mm/rev

Depth of cut ap-05-1.5

Coolant Under coolant being preferred

Medium

Geometries Negative -MMC, -SMC, -QM, -WMX, CT300 -M5

Grade and V¢ First choice: GC2015, Vc: 200 — 300 m/min
Second choice: GC1115, Vc: 200 — 250 m/min

Feed Fn Recommendations according to geometry
Depth of cut ap — recommendations according to geometry
Coolant Under coolant being preferred

Roughing

Single-sided inserts give better chip control and productivity

Geometries Negative -MR, -QM, -WR

Grade and Vc  First choice: GC2015, Vc: 200 — 300 m/min
Second choice: GC2220, Vc: 200 — 250 m/min

Feed Fn Recommendations according to geometry
Depth of cut ap — recommendations according to geometry
Coolant Under coolant being preferred
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COST-EFFICIENT
MACHINING WITH

BQ-STEEL

BQ-Steel, or Bearing Quality Steel, is widely used in
bearings. However, it is also used extensively in auto-
motive, mining and other segments. In addition to its
benefits in these highly loaded applications, BQ-Steel is
also very efficient in machining. Because it contains very
few and small oxides, it can reduce the abrasive wear of
cutting tools by 80-90%, compared with conventional
steels. The rake face tool wear, often called “crater wear”,
can thereby be extended by up to five times using
BQ-Steel (see figure).

High performance in gear-cutting simulations

The low abrasive wear of cutting tools in machining of
BQ-Steels has been confirmed in milling tests aimed at
mimicking gear cutting. Gear blanks have been face-
milled using round (R-shaped) inserts made of PVD-coated
high-speed steel (HSS), the same tool material as is
widely used in gear cutting. Two steels from OEMs were
compared with BQ-Steel. The tools were subjected to the
same cutting data and test time. Both steels from OEMs
resulted in significant removal of the cutting tool coatings
by abrasive wear. The cutting edge after test with the
BQ-Steel, however, remained intact (see image, BQ-Steel).

L ANl ;
20MnCr5 - OEM2

20MnCr5 - OEM1

Machined length [m]

1000

2000

3000

4000

5000

6000

7000

Conventional

BQ-Steel

Carbide

Carbide

B AlLO;
B Ti(C,N)

Progression of coating wear of rake face of turning tool.

20NiCrMo7 — BQ-Steel

Bearing ring turning tests show strong results

In one customer field test, large bearing rings of about

1 min diameter were subjected to turning tests. The steel
was a high-alloyed 827B BQ-Steel, with the turning tuned
to an extremely high material removal rate, which was
demanded by the customer in order to stay competitive.
In this case, the interval of changing cutting edges was
ten rings machined — a very high number, given the very
high material removal rate used. Electron microscopy
images of the cutting edge after five rings and after the
full service life of ten rings further confirms the machin-
ability advantages of BQ-Steels. The ceramic coatings of
the cutting tool remains intact more than halfway into

its service life. Even when the full service life is reached,
only a minor part of the tool rake shows areas of wear-
through in its coatings. For this particular supplier, these
results mean lower machining costs due to both the low
abrasive wear of the tools from the machined steel and
the highly consistent steel quality.

Cost savings when machining with BQ-Steel
Although BQ-Steels are more time-consuming to process,
and therefore more expensive for customers, significant
gains can be made thanks to the reduction in total
manufacturing costs. As compared to conventional steel, a
doubling in machining tool life can realistically be expected.
Higher machining speed, and therefore reduced cycle
times, can also be applied. Gear cutting likely represents
even further savings potential, due to the advanced and
expensive tooling used in this process.

Cutting edge after (a) 5 rings machined (half of service life)
and (b) after 10 rings machined (full service life).

Conventional BQ-Steel

100 B Shotpeening

80 B Hard machining
B Carburizing

60 B Gear cutting

40 B Softturning
M Forging

20 B Material

0

Overall cost savings in gear cutting of more than 5%.
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ADD MORE VALUE
IN MINING AND
CONSTRUCTION

In production and in the field, clean steel can add significant value to

your mining and construction components. The advantages all boil down
to one word: predictability. Because of consistent steel properties, you get
more predictable performance all along the value chain - from repeatable

processing to a superior end product.

Whatever the load case of your component, IQ-Steel and
BQ-Steel make it possible to push the limits of fatigue. In
most cases of percussive drilling, such as top hammer or
DTH, the immediate result is more drilled meters per tool.
It also means less risk of breakage, which can otherwise
lead to extremely costly tool retrieval and re-drilling. As
the industry moves toward more automation and remote
operation, this ability to achieve a longer and more
predictable tool lifespan is becoming increasingly critical.

Tailored for your processing route

Clean steel’s consistent composition brings the same level
of predictability into your manufacturing process. Heat
treatment, welding and automated machining can all be
carried out with high consistency. And a wide range of
grades, shapes, formats and services are available to
ensure a delivery that perfectly matches your planning
and processing routes.

Your cost savings

This uniquely integrated supply chain gives you total
control — from initial order to finished product. All to
guarantee that your investment in clean steel is a profit-
able one: a combination of minimal total tool production
costs and optimal end product performance. In short,
the best of both worlds, from an efficient factory floor
to a longer life in the field.

PROCESSING NEEDS

The right grade for your processing needs

In the manufacturing stage, you want a steel that suits your existing processing
route and results in the optimal end-product properties. This is why we pride
ourselves on our wide range of grades, including steels with higher carbon
content for induction hardening, quenched and tempered steels, and steels
with lower carbon levels for case carburizing and additional alloying to support
nitriding. Based on your current processes, we can optimize all of these
properties and more to maximize the productivity of your operations.

LOAD CASE

The right material properties for every load case
Ovako offers a wide variety of grades engineered for the specific
load cases of each individual component. This means you get the
right wear resistance and the right fatigue strength for high-
frequency impact. For several grades, we also offer the option of
dual sourcing from both ingot- and continuous-cast. All to give
you a wider range of price and performance choices tailored
exactly to the load requirements of your components.

COST SAVINGS

The right cost savings

Our broad capabilities mean that we can go beyond your precise
steel requirements to ensure that your investment pays off every
step of the way. With minimal alloy variation, your processes can
become more repeatable and automated. And thanks to high
steel cleanliness and precise load case analysis, your component'’s
strength, toughness and fatigue properties are guaranteed.

The end result is a superior end product that minimizes all
unnecessary supply-chain costs and performance risks.
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Ovako develops high-tech steel solutions for, and in cooperation with, its customers in the bearing,

transport and manufacturing industries. Our steel makes our customers’ end products more
resilient and extends their useful life, ultimately resulting in smarter, more energy-efficient and
more environmentally friendly products.

Our production is based on recycled scrap and includes steel in the form of bar, tube, ring and
pre-components. Ovako has around 3,000 employees in more than 30 countries and sales of
approximately EUR 1 billion. In June 2018 Ovako became a subsidiary within the Japanese Nippon
Steel Corporation group, one of the world’s largest steel producers. For more information, please
visit us at ovako.com and nssmc.com

MARKETING AND SALES

SCANDINAVIA

Ovako Sales Unit Scandinavia
Centralplan 1

SE-691 32 Karlskoga

Sweden

Phone: +46 591 600 00

FINLAND & BALTICS
Ovako Metals Oy Ab
Atomitie 5A

FI-00370 Helsinki
Finland

Phone: +358 201 52155

CENTRAL EUROPE
Ovako GmbH
Postfach 12 55
DE-40672 Erkrath
Germany

Phone: +49 211 250 40

FRANCE & SPAIN
Ovako S.A.S.

14 rue de Mirande
FR-21000 Dijon

France

Phone: +33 38054 1515

ITALY

Ovako Molinella S.p.A.
Magazzino Prodotti Dal Pronto
Via Privata Colico 21

1-20156 Milano

Italy

Phone: +39 02 3349 0680

UNITED KINGDOM & IRELAND
Ovako Ltd.

Unit 2 York’s Park

Blowers Green Road

Dudley DY2 8UL

United Kingdom

Phone: +44 138 421 3940

EASTERN EUROPE
Ovako Polska Sp. z 0.0.

Ul. Patriotow 110, lok. 312
04-844 Warsaw

Poland

Phone: +48 22 870 0503

RUSSIA & UKRAINE
Ovako LLC

Office 2402-2403, fl.24
Savelkinskiy proezd, bldg. 4
Zelenograd

124482 Moscow

Russia

Phone: +7 499 530 80 65

OVAKO

ASIA PACIFIC

Ovako Steel Marketing
Singapore

Phone: +65 9675 9052

Ovako (Shanghai) Special Steel
Trading Co., Ltd

No. 189 Fulian 2nd Road
Baoshan District, Shanghai
Zip: 201906

China

NORTH AMERICA
Ovako North America Inc.
9101 Southern Pine Blvd
Suite 160, Charlotte
North Carolina 28273
USA

Phone: +1 803 802 1500

REST OF THE WORLD
Ovako Head Office
Ovako AB

P.O.Box 1721

SE-111 87 Stockholm
Sweden

Phone: +46 8 622 1300
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