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In the present issue of OTTO JUNKER News
we would like to update you on interesting new
contracts and some current highlights in our research and development work.
Based on our core competencies, we aim to
progress in existing application fields while developing and exploring new ones. In assisting
our customers we rely on the expertise of specialized, competent engineers, many of whom
bring decades-long experience to their task.
Our Technology Center is employed in diverse
customer projects aimed at investigating metallurgical and process engineering issues, apart
from being used extensively for in-house development tasks.
In all our deliberations, the focus is always on the
benefits and advantages achievable for the customer. An in-depth exchange of experience and
information with users, in addition to our staff‘s
expertise and design input, form the basis for an
effective alignment and successful realization of
our activities.
Do you, too, have any ideas you would like to
bring up with us? If so, please do not hesitate
to get in touch. In the second half of this year
we shall once again be attending trade fairs and
congresses all over the globe, e.g., ALUMINIUM
in Düsseldorf this October.
We wish you an informative read and would be
happy to welcome you in person at an upcoming
trade fair or event.

Bernward Reif
Chairman of the Managing Board (CEO)

REVIEW

In dialogue with OTTO JUNKER
Trade fairs & congresses in the 1st half of 2018
Once again, in the first half of this year, we already managed to attend
numerous trade fairs and congresses worldwide.
One definite highlight was the Metal + Metallurgy event held in Beijing
(China) from 16 – 19 May. More than 73,000 visitors from 57 countries
formed an expert international audience from whose midst many specific queries were presented to our engineers. Committed to the “German
Foundry Standard”, OTTO JUNKER supplies leading-edge technologies
at attractive prices for the Chinese market.
Another event we would like to emphasize was the OTTO JUNKER Symposium traditionally held at two-year intervals by OTTO JUNKER Metallurgical Equipment (Shanghai) Ltd. (JMS), one of our company‘s wholly
owned subsidiaries. In January of this year, the symposium was held at
Hangzhou near Shanghai on the theme of “Induction Melting and Pouring Technology”. Attendees from all over the country, mainly representing
foundries and semi-finished product manufacturers working with cast iron,
steel, copper and aluminium, seized the opportunity of this symposium to
ask many in-depth questions and to engage in a lively exchange with representatives of OTTO JUNKER GmbH, Germany.

At the Metal + Metallurgy fair in China,
our exhibition team presented leading
edge technologies on the theme of
“German Foundry Standard”.

The OTTO JUNKER Academy‘s seminar series held at the Lammersdorf
site was also well attended. At the spring event, know-how and experience
were shared with interested participants who were briefed on aspects of
the modernization, operation, maintenance and repair of industrial furnaces. Since late 2015, the OTTO JUNKER Academy has been offering
seminars on foundry equipment and thermoprocessing equipment twice
annually (in the spring and autumn, respectively). If you are considering
to attend, contact us at academy@otto-junker.com and ask for further information.
Thank you to our guests for visiting, and to our staff for their contribution
and commitment before, during and after the events.

Mr. Yin Fei (Managing Director, JMS)
and Mr. Thomas Voss (Key Account
Manager for Foundry Plants) opened
the event with a company presentation.

For an overview of seminars, trade fair attendances and conference participations in the second half of 2018 please refer to the schedule overleaf.
We are looking forward to meeting you there.
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INDUGA supports modernization
at long-established German faucet
manufacturer
A German foundry company specializing in
sanitary faucets and fittings has ordered two
type 2121 low-pressure casting systems for its
German site plus another type 2121 system for
another European facility to upgrade its equipment pool.

Equipped with two
independent manipulators, the type 2121
system can produce
several thousand
fittings per day and
is INDUGA‘s largest
solution in the field
of automatic casting
systems for sanitary
fittings.

Commissioning of the equipment is due to take
place on a time-phased schedule in the two
foundries, starting in late 2018.
Both systems will be erected and started up for
customer training in OTTO JUNKER GmbH‘s
new production building at the Lammersdorf
site.

Performance augmentation

of a strip flotation furnace in an existing degreasing,
annealing and pickling line
In March 2018, OTTO JUNKER GmbH completed a modernization project on an existing strip treatment line including a strip
flotation furnace at MKM Mansfelder Kupfer
und Messing GmbH.
A leading manufacturer of copper and copper
alloy primary and semi-finished products, the
customer thus invested in an upgrade that raises the output of a proven installation as part of a
production expansion scheme.
The degreasing, annealing and pickling line can
handle strips in the 0.075 to 1.5 mm gauge and
300 to 850 mm width range and delivers a maximum furnace temperature of 850 °C.
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The conversion and upgrade steps performed by OTTO
JUNKER GmbH included optimizing the strip tension in
the annealing process with replacement of the dancer
roll, and improving the heat transfer by enhancing flow
conditions in the existing interior furnace casing which
has been in service for around 10 years.
Moreover, the furnace‘s heating capacity was increased
and the burner control system was modernized. In addition, the existing strip stitcher was serviced as part of
the project.

NEWS

Aluminium plates for the aircraft industry

OTTO JUNKER GMBH receives an order from
HENAN TONGREN Aluminium Industrial Co., Ltd.
The Chinese company Henan Tongren has placed
an order with OTTO JUNKER GmbH, Lammersdorf,
jointly with its subsidiary, OTTO JUNKER Metallurgical Equipment (Shanghai) Ltd., for the supply of
a horizontal solution heat treatment (HHT) line with
water quench for aluminium plates for the aircraft
industry.
Measuring approx. 150 m in overall length, the line will
be able to handle plates up to 38 m long and up to 4.4 m
wide. The minimum plate thickness to be annealed is
4.5 mm.

The 14-zone furnace has a special airflow system
ensuring uniform plate heating. To meet international
aviation standards, uniform warming is very important.
The main quench is a special two-in-one system, i.e., a
hard quench and soft quench are integrated with each
other so as to provide a different cooling process (in
terms of heat transfer, cooling gradient, etc.) according to demand. While the furnace heats the product in
batches, quenching is performed as a continuous process.
Start of production for the new line is scheduled for the
first quarter of 2020.

Plant upgrade

at Aurubis Finland Oy in Pori / Finland
A leading global supplier of nonferrous metals,
Aurubis AG, is investing in expanding its production of rolled products.
In 2017, the company contracted OTTO JUNKER
GmbH to optimize an existing strip flotation furnace
at its production location in Finland with a view to
increasing its performance.

The project concerned a degreasing, annealing and
pickling line installed in 1993 which handles strip thicknesses from 0.13 mm to 1.6 mm and strip widths from
300 to 1200 mm.
OTTO JUNKER optimized the strip tension in the annealing zone and replaced the dancer roll.
In addition, the heat transfer inside the existing interior
casing of this electrically heated furnace was improved
by optimizing flow conditions. Both aspects taken together enable the furnace to be run at near nominal fan
speeds even with thinner strips, resulting in a significant
throughput increase for strip in this gauge range.
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OTTO JUNKER
launches its first mobile application
Already, in many renowned extrusion
plants the JunkerDynamicHeater® - MC
(JuDy) has evolved into something like
a gold standard.
Wherever extrusion billets need to be
heated to the metal forming temperature in a reliable and energy-efficient
manner with maximum temperature
accuracy, the JunkerDynamicHeater®
- MC delivers convincing performance.
Customers all over the world appreciate
especially the flexibility achieved by
OTTO JUNKER GmbH in optimizing this
system for each application situation.
Progress, however, means making a proven product even better: JuDyi4.0, the
web-based mobile application, will render
this heating process more transparent and
still more productive in the future – for the
benefit of the user.
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What is JuDyi4.0?
The use of anticipatory mathematical models
to boost productivity and energy efficiency is
already state-of-the-art in the design of OTTO
JUNKER GmbH‘s thermoprocessing equipment.
Thus, JuDyi4.0 is another footstep to the digital
future for OTTO JUNKER GmbH.
It doesn‘t matter whether the app is installed
on a smartphone or tablet PC:
based on a complete system overview, JuDyi4.0
will show current process data or historical data
in the form of a daily, weekly or monthly record.
Anytime. Anywhere.
Selected components are tagged with QR codes.
Focusing the camera on the code will identify the
component. Descriptions, bills of material, drawings – all information is thus available at a glance.
Searching through manuals is a thing of the past.

TECHNOLOGY

Selected components are tagged with QR codes.
Descriptions, bills of material, drawings –
all information is thus available at a glance.

Do you need assistance during maintenance or
repairs? Do you have to train new personnel?
For these purposes, video tutorials are included
which teach the user step-by-step, e.g., how to
change thermocouples and prepare them for re-use.
The time when this operation is due will likewise
be recommended by JuDyi4.0 based on an intelligent analysis of measured values. Should more
detailed issues arise, an e-mail can be sent directly out of JuDyi4.0 to the appropriate specialist at
OTTO JUNKER GmbH.
Where will the data be stored?
Data security is our top priority. To comply with
individual security needs or corporate policies,
JuDyi4.0 provides a number of different options.
OTTO JUNKER GmbH offers to collect and analyze
data on customer‘s behalf, which will enable us to
develop improvement suggestions optimally tailored
to a given operating situation. It is also possible to
install the application and databases on the customer‘s own server. In this case, the link between the
JunkerDynamicHeater® - MC and the JuDyi4.0 app
will be established via Ethernet, for example. No
unauthorized access from outside is possible here.
And finally, it is be possible to install a local PC with
WLAN in the direct vicinity of the JunkerDynamicHeater® - MC. Even in this configuration the app
will be fully functional, albeit only in the local WLAN
range.

JuDyi4.0 was handed over to a customer, HYDRO
Extrusion Poland, in the first quarter of 2018 and is
already enjoying great popularity there.
JuDyi4.0 is designed to be easily retrofittable on
existing equipment in standard cases. Moreover,
work has already begun to add more functions in
a step-by-step process and to fit other products
– for example, the medium frequency coreless induction furnace – with the app as well.

Contact us!
Dr.-Ing. Günter Valder
M. Sc. Kunal Mody
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20 years Melting Technology Center Cutting-edge induction furnace technology
at the customer‘s service
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For 20 years, OTTO JUNKER GmbH has been maintaining a Technology
Center in Lammersdorf for carrying out R&D projects in the fields of
melting, holding and pouring equipment.
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In all, the facility comprises a surface area of approx.
450 m². The relevant building features a crane with
a max. payload capacity of 3.2 tonnes, an array
of indispensable machine tools, a welding station,
several annealing furnaces, etc. In addition, an
extensive array of advanced measuring equipment
is available.
In 2015 the originally used 750 kg furnace (related
to iron) was replaced by a new furnace with a
capacity of 1,700 kg which incorporates all the latest
developments and innovations and is thus from
unmatched flexibility.
This system is employed in diverse customer projects
aimed at investigating metallurgical and process
engineering issues, apart from being used extensively
for in-house development tasks. One crucial benefit
is that it holds an operating permit for melting all
common wrought, cast and special alloys.
In all, experience has shown that a furnace of the size
mentioned above constitutes the minimum caliber

required for extrapolating the results of melting trials
to our customer‘s larger industrial installations. Mere
laboratory-scale coreless induction furnaces of the
type commonly found in research institutions and
universities can only yield findings of very restricted
information value in this regard.
The new melting system in OTTO JUNKER GmbH‘s
Melting Technology Center provides an ideal basis
for addressing metallurgical and process engineering
tasks via melting trials performed jointly with the
customer to define the optimum parameters and
equipment level of any future melting system. In
addition, a multitude of circuit configuration options
form a perfect tool set for exploring complex
metallurgical processes involving different operating
sequences.
Finally, it should be noted that OTTO JUNKER
offers the use of this melting system, complete
with peripherals and operating personnel, not only
in melting furnace projects but also as a contract
service on attractive terms.

R&D projects in the Melting Technology Center
 Determination of melting behavior and collection of melting data for small-piece silicon













for the solar cell industry (numerous trial series for multiple customers)
Recycling of silicon dust from wafer dicing processes
Trials investigating the smelting reduction of filter dusts from high-grade steelmaking processes
Trials on the smelting reduction of electric arc furnace (EAF) dusts
Recycling of aluminium chips
Testing of crucible materials for silicon melting
Determination of melting behavior and collection of melting data for ferrosilicon
Pouring trials relating to a copper anode casting process
Trial series relating to melt refining of silicon melts
Determination of melting behavior and collection of melting data for ferrochrome
Investigation of the carburization characteristics of cast iron melts
Sponge iron meltdown experiments
More information
Melting of copper-zinc alloys for low pressure die casting
20 years Melting Technology Center
Cutting-edge induction furnace technology
at the customer‘s service

available online.

OTTO JUNKER NEWS 29/2018 I 9

HEAVY METAL

Continuous high-temperature annealing
of high performance copper alloys
The launch of strip flotation furnace technology
by OTTO JUNKER in around 1970, with the installation of the world‘s first such plant at Stolberger
Metallwerke in Germany, brought a revolutionary
advance in annealing output to continuous annealing lines processing copper and brass strip
without physical contact. Until then, the continuous annealing process had been dominated by
catenary type furnaces.

This revolution owed its success to two main
factors:

Catenary type furnace with support roller
– schematic sketch

Accordingly, the achievable annealing output for a
given shop space or line length is clearly increased.

Horizontal strip flotation furnace
For purposes of this comparison, the horizontal strip
flotation furnace shall form the reference standard.
In a furnace of this type, the weight force of the strip
is supported by the flotation system. It acts in a
direction perpendicular to the strip pulling direction,
e.g., the tension resulting from the strip weight is
zero. However, in order to feed and guide the strip, a
specific strip pull of σ = 1 - 2 N/mm² (tension related
to the strip cross section) is commonly applied.

2. Catenary type furnaces involve very high levels
of strip tension, depending on the catenary sag
depth – a fact that imposes severe limits on the
system‘s length. By eliminating the sag, it became
possible to achieve much longer furnaces in addition to gains in heat density.

High-convection vertical furnace
In a vertical furnace the strip is suspended with its
full weight from a roller. The resulting tension is a
function of its free-hanging length. The maximum
tension prevails at the topmost point where the cold
strip enters the furnace.

Strip flotation furnaces thus came to outperform the
previous catenary type furnaces on two counts, and
by a considerable margin.

Continuous catenary type furnace
For a catenary type furnace, the strip tension depends on the geometry of the catenary.

1. The high-convection flow employed, which also
for the air cushion supporting the strip, can provide
a much greater heat transfer than the radiant heating system of a catenary type furnace.

In order to ensure the required low strip tension
levels throughout the annealing process, one needs
to compare the tensile stresses associated with the
various equipment configurations.
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On catenary type and strip flotation furnaces, this
leads to a typical furnace-to-cooling section length
ratio of approx. 4:3, whereas a vertical furnace plant
may, for this reason, do without a cooling section
altogether.
Thus, the cooling section of a vertical furnace will
normally be several meters shorter for the same
annealing output. As a result, equipment height is
reduced and the already lower strip tension is further
diminished.
Cooling
Commonly the strip is cooled by recirculation cooling
in a protective gas atmosphere, followed by immersion
cooling in water. The water cooling step in the socalled water seal box provides the option of highly
effective aftercooling to temperatures significantly
below 70 °C while also perfectly sealing off the
protective gas-filled furnace chamber towards the
ambient atmosphere at the exit end. As a result, the
water seal is typically employed on all three variants.
In both catenary type and horizontal strip flotation
furnaces it should be noted that the strip, upon exiting
the air/gas cooling section, comes into contact with
a deflection roller before dipping into the water. In
order to prevent burning of the rubber coating on
the deflection roller, the strip must get cooled down
in the air/gas cooling section at least to this roller‘s
maximum service temperature. It follows that the
air/gas cooling section must be sufficiently long on
catenary type and horizontal strip flotation furnaces.

To prevent the furnace atmosphere from becoming
enriched with steam, all current OTTO JUNKER
furnaces have an OTTO JUNKER steam extraction
system with condensate separation fitted in the area
of transition to the water-seal, in addition to water jet
cooling at the immersion point.
In both horizontal strip flotation and catenary type
furnaces, the deflection roller at the point of immersion
into the water-seal is usually an idling roller. All idling
rollers require a strip tension of 1 – 2 N/mm² to be
imparted movement.
In the vertical furnace, this last-mentioned deflection
roller is absent altogether. The underwater roller is
usually a live roller on OTTO JUNKER systems,
regardless of furnace type, so that the additional strip
tension required to drive it is eliminated.

In the vertical furnace the strip enters the water
directly, without any physical contact. Accordingly,
the temperature may be somewhat higher here and
the air/gas cooling section can be made shorter.
Immersion water cooling – schematic sketch
Continue on page 12.
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Strip tension control
The strip tension and strip speed in a vertical furnace
or horizontal strip flotation furnace is controlled via
the strip pulling system. This is achieved via standard
load cells and/or so-called dancer rolls. For the catenary type furnace to attain the same performance
level as the reference systems, it is equipped with a
high convection nozzle array which must be arranged
along the catenary line of the strip.
To prevent the strip from colliding with the nozzles,
a sag control system using a sag sensor in the furnace and cooling sections is employed. Fitted in
an enclosure, this device must resist the prevailing
ambient conditions (temperature and forming gas
atmosphere) and would not be readily accessible for
maintenance. Alternatively, a safe and reliable measurement from outside the chamber – e.g., „remotely“
through a sight glass – would have to be ensured.
As the strip still exhibits its „as-rolled“ hardness upon
entering the furnace, care must be taken to make it
follow the intended catenary curve so as to avoid
collisions with the high convection nozzles.

Space requirements
In terms of space-use efficiency, the horizontal strip
flotation furnace takes first place. It is of relatively
flat design and can be easily installed on a second
deck – i.e., a steel platform – above the strip handling equipment, even in a production area of normal
ceiling height.
A vertical furnace will not usually fit into a standard-height industrial building. At least part of the
production area will typically have a raised ceiling
section which then also accommodates one of the
strip looping towers, eliminating the need for large
pits.
The catenary type furnace constitutes an intermediate solution. When fitted in a building with standard
ceiling height occupying the full vertical space (i.e.,
installation on two decks is impossible, as distinct
from the horizontal strip flotation furnace), its output
capacity is very limited if strip tension levels of, e.g.,
2 N/mm² must not be exceeded at the most critical
(hot) point.

In the event of strip breakage it is difficult to imagine
that, without access to each individual zone (to be
cooled down), the strip could be rethreaded from
outside by means of a winch in the manner known
from strip flotation furnaces and vertical furnaces.

OTTO JUNKER
high-convection vertical furnace
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Conclusion
Horizontal strip flotation furnaces are still
the ideal solution and the technology of
first choice when it comes to annealing of
copper and copper-alloy strip. However, at
annealing temperatures of 850 - 900 °C,
they reach their limit of performance and,
specifically, load bearing capacity with the
engineering materials available today. New
copper alloys tend to require annealing at
temperatures up to 1000 °C.
The catenary type furnace supports such
annealing regimes but only at the cost of
major compromises. Compared to a vertical
furnace, it is of relatively low height and
requires no tall ceilings, but on the downside it is subject to restrictions in length
(= throughput capacity) and presents some
complexities at the level of maintenance and
process stability.
Where enough vertical space is available,
the high convection vertical furnace with
its substantially reduced strip tension constitutes the no-compromise solution. Due
to the lower tensional stresses, it is also
possible to design larger systems with a
higher output.
Dipl.-Ing. Klaus Schmitz

OTTO JUNKER has been a partner to the semifinished copper products industry for more than 90
years. We will be glad to advise you and to recommend the most appropriate solution from our broad
product portfolio.
In addition to strip flotation furnaces, our range also
includes high-convection vertical furnace systems.
In recent years, we have handled the conversion of
no less than three vertical furnaces built by other
manufacturers to OTTO JUNKER‘s high-convection
system.
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OTTO JUNKER Roller Hearth Furnaces:
Custom-designed - Traditional - Innovative
The development of new materials and alloys
containing higher nickel and reduced lead levels, and ever-increasing customer demands on
material quality, temperature uniformity and
process reliability, place exacting requirements
on the heat treatment as well.

i.e., solid enclosures which the product enters in
indexing manner. The ambient atmosphere is evacuated to the specified pressure and the chamber is
flooded with protective gas; upon subsequent entry
of the product, no contamination of the furnace atmosphere with oxygen will occur.

As the leading supplier of heat treatment systems
for annealing copper and brass alloys we have managed, in the last 30 years, not just to meet but actually to outperform customer expectations. Since that
time, OTTO JUNKER has been providing groundbreaking technologies and innovative solutions in
the heat treatment sector.

The OTTO JUNKER Copper Tube Purging (CTP)
system allows level-wound copper coils (LWCs) to
be internally purged to obtain ultra-clean internal
surfaces. Compared to the traditional manual purging process, this method eliminates multiple steps
from the workflow since it does away with individual
purging of the coils. The CTP technology offers tailor-made solutions for any application requirement,
from simple once-through purging to a monitored
purge-and-extract process.

To fulfill customer needs in an optimum manner, the
first important step lies in choosing the proper technology and equipment dimensions. It is very helpful
in this context that our engineers can draw orientation from more than 50 systems supplied.
New equipment is sized in accordance with the
customer‘s specification (materials, dimensions,
throughput). In modern applications, copper is annealed in a protective atmosphere (typically N2 with
up to 4 % H2), whereas for brass alloys an open,
direct heating method has been found effective.
Over and beyond standard requirements, OTTO
JUNKER has a number of tailor-made solutions
to offer when it comes to annealing under protective gas:
For brass alloys, for instance, we have delivered
a roller hearth furnace operating under 100 % H2.
Here one must point out the increased safety standards to be met by seals, vacuum chambers and the
entire furnace casing in order to achieve a safe operation. In OTTO JUNKER systems, the protective
atmosphere process with the associated absence
of oxygen is implemented via vacuum chambers,
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Depending on the geometry and customer process,
a distinction must be made between different heating principles, i.e., mass flow and jet heating. Both
rely on an intense forced convection process in the
furnace that provides high heat transfer at a low excess temperature (the so-called temperature head).
This delivers both faster heat-up rates – and hence,
shorter cycle times – and gentler, more reliable
heating of the product to within narrow temperature
tolerances. Over-annealing, i.e., heating beyond the
specified temperature, or irregular temperature distributions in the product (both common phenomena
with conventional radiant heating furnaces) are a
thing of the past.
In the case of copper alloys, a further key design criterion is the necessary cooling. Here the objective
may be to obtain a defined micro-structure and to
prevent re-oxidation.
For each of these requirements there exists a matching solution to be coordinated with the customer.
Numerous references from all renowned European

HEAVY METAL

References of the years 2017 / 2018
Roller Hearth Furnaces – 7.2 t/h - electrically heated
Customer
 Jiangsu Xingrong Copper Co. Ltd., China
 CNMC Albetter Albronze Co. Ltd., China
 Toan Phat Copper Tube Joint Stock Company, Vietnam
 Guangdong Hailiang Copper Co. Ltd., China
 Ningbo Jintian Copper Group Co. Ltd., Vietnam
 Ningbo Jintian Copper Group Co. Ltd., China

Roller Hearth Furnaces – 4.8 t/h - electrically heated
Customer
 METTUBE SDN. BHD., Malaysia

and global copper and brass producers enable us
to demonstrate successfully implemented solutions
and their results.
In addition, OTTO JUNKER can also draw on experiences and provide recommendations concerning
metallurgical requirements. In addition to the large
number of existing reference systems and processes mentioned earlier, the company‘s own Technical Center comprises a range of near-industrial
level trial systems that can be relied upon to explore
special requirements on materials, metallurgical
properties, and dimensions.

Apart from the core heat treatment components
(i.e., the furnace and cooling zones), OTTO
JUNKER also supplies the adjoining materials
handling equipment.
In this respect, the requirements on automation
have been rising in recent years. The heat treatment
process – including the stacking and destacking of
annealing trays, if desired – is performed automatically. In a typical application, its integration into
the user-supplied materials flow – including product feeding and discharging – represents the most
labor-intensive interface. But here, too, automated
solutions are available, whether realized in-house or
in collaboration with the customer.
These range from automatic separation and transfer equipment to semi/fully automated systems assisted by robots and manipulators, where only a few
individual operations that are difficult to automate
– e.g., the task of connecting the copper pipe to the
internal pipe flushing device – remain to be carried
out by hand.
Dipl.-Ing. Jan van Treek
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Upcoming Event Dates
Where you can meet us

Seminars of OTTO JUNKER Academy
2018

Seminar

Language

08 - 10 October

Foundry Plants

English

09 - 10 October

Thermoprocessing Plants

English

2019

Seminar

Language

08 - 10 April

Foundry Plants

German

09 - 10 April

Thermoprocessing Plants

German

More up-to-date information and dates will be
announced at www.otto-junker.com

Fairs and Conferences
Date

Fair/Conference

Location

23 - 27 September

73rd World Foundry Congress

Krakow / Poland

25 - 27 September

METAL / Recycling / Heat Treatment

Kielce / Poland

01 - 05 October

FOND-EX

Brno / Czech Republic

09 - 11 October

ALUMINIUM DÜSSELDORF

Düsseldorf / Germany

25 - 26 October

Ledebur-Kolloquium

Freiberg / Germany

30 Oct. - 01 Nov.

Aluminium-21 Recycling

Moscow / Russia

We are looking forward to your visit.

OTTO JUNKER GmbH
Jaegerhausstr. 22
52152 Simmerath
Germany

Phone: +49 2473 601 0 l Fax: +49 2473 601 600
Email: info@otto-junker.com

WWW.OTTO-JUNKER.COM

