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COILER TECHNOLOGY
for hot strip mills
As one of the world's leading manufacturers of plants and equipment for the
steel industry, we offer our customers
state-of-the-art hot-strip coiler systems
for optimum coiling results and high
availability. Since 1980 alone we have
built around 200 coilers and installed
them in conventional hot strip mills,
CSP® facilities and Steckel rolling mills.

X-ROLL® COILERS
for all applications

MECHANICAL, ELECTRICAL
AND AUTOMATION SYSTEMS:
Everything from a single source
As a system supplier, SMS Siemag also
provides the electrical and automation
package for coiler systems. The supply
of a complete package allows the
mechanical equipment, electrical-engineering components and automation to
be harmonized systematically with each
other. Our coilers thus attain optimum
coiling results.

SMS Siemag supplies coiler systems for
the complete range of hot strip products:

- The universal coiler covers the typical
product spectrum of hot strip mills
with strip gauges between 1.2 and
25.4 mm. The proven universal coiler
is in three-roller design. By optimizing
the mass moments of inertia, the universal coiler can also be utilized for
winding thin strip to 0.8 mm.

- The UNI plus coiler has been developed specially for the winding of
high-strength strips in pipe grades of
strength categories X70 and higher
and in widths to 25.4 mm. It is characterized by reinforced mechanical components and an optimized coiling strategy for these materials.

Mechanical, electrical and automation systems
from SMS Siemag.

- For special applications we offer specific solutions such as the rotor coiler
or the coiler above floor level.

Our hot strip coilers denote high
coiling quality.
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X-Roll® characterizes the family of brands
from our Hot Rolling Mills Division. It symbolizes plants and technical equipment for
the economical and flexible production of
hot strip.
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OUR COMPETENCE
Quality is experience plus innovation
DIMENSIONING

DESIGN

Each coiler designed by us is individually
tailored to the customer's requirements.
Depending on the steel grades and the
finished strip dimensions, we determine
the capacities and torques for the drives,
ascertain the power requirement for the
adjustment systems of the pinch rolls
and wrapper rolls, and dimension the
mechanical components. Our dimensioning criteria have been proven repeatedly
by the numerous references of recent
years.

In the design department we make use
of modern 3D-CAD systems. These are
an integral part of the development and
manufacturing processes at SMS Siemag.
They thus utilize the design data for FEM
calculations and form the basis for programming the CNC machines in the production shop. In this way, processing
times are reduced and errors are avoided
in the transmission of data between the
systems.

SIMULATION
We make use of modern simulation techniques for the continuous further development of our coiler technology. The
Finite Element Method (FEM) makes it
possible for us to simulate the entire
coiling process, including all movements
and the plastic deformations of the steel
strip. We are thus able to analyze the
load on each component and optimize it
for reliable operation. By means of manybody models, the drives and the adjustment systems are simulated under consideration of the hydraulics and their
dynamic behavior is adapted to the control functions.

PRODUCTION, PRE-ASSEMBLY
AND TRANSPORT
Core components such as the coiler
mandrel or the welded coiler housing are
produced by us in our Hilchenbach workshop. We are thus able to guarantee the
unrestricted functionality and the long
service life of those components crucial
for quality. The workshop possesses a
powerful machine pool with more than
70 machine tools.
Each coiler is completely pre-assembled
and tested before delivery. The coiler is
then dismantled into ready-assembled
modules of the largest possible size and
transported to the site. The final assembly and commissioning are then performed by experienced teams on the
site.

3D design.

4

All coilers are pre-assembled and tested in our
workshop.

Production of a
coiler mandrel.

Loading of a preassembled coiler.
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OUR COMPETENCE
Experience plus innovation
AUTOMATION WITH
PLUG & WORK

COMPREHENSIVE SERVICE,
WORLDWIDE

In order to make full use of the efficiency
of the mechanical equipment, SMS Siemag
also supplies the automation systems for
its plants.

The SMS Siemag portfolio includes the
provision of a large number of comprehensive, worldwide services. For coiler
systems, for example, our X-Cellize®
service offers maintenance on a regular
basis. We perform repairs on wear parts
such as coiler mandrels or pinch rolls in
our own workshops. The coiler mandrels
are dismantled in specially developed
inspection stands, documented in detail
and checked for wear and dimensional
accuracy. Damaged parts are repaired,
or replaced if necessary, following consultation with the customer.

Before delivery, the coiler automation
systems are subjected to the Plug &
Work test. For this purpose, the automation system is tested against a realtime simulation of the complete coiling
process. The simulation takes into
account the coiler's design data, the
kinematic and dynamic behavior of the
drives and the sensor technology, thus
reproducing reality as precisely as possible. The automation system can therefore be optimized already before commissioning.
In addition, we make use of Plug & Work
for training the customer's operating personnel, who become familiarized in
advance with the system functions
through realistic operational situations.

Furthermore, the customers have access
to the SMS Siemag pool of experts via
our Service department. Experienced
rolling mill specialists assist the plant
owners with their know-how when problems occur during operation or when
new products are introduced. Our specialists also develop tailor-made training
programs.
Optimization of the coiler system
using Plug&Work.

Training by using original
operator devices.
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Plug&Work tests.

Overhaul of a coiler mandrel
in our workshop.
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Highly developed components:
SIDE GUARDS

The coiler system is located at the end of
the hot-strip production sequence and
has great influence on the quality of the
hot strip and on the productivity and flexibility of the plant.

- Quality: For the further processing
of the hot strip, whether externally or
in the group's own cold rolling mill,
straight-sided and closely wound
coils are necessary. Strip edges and
surfaces must not become damaged
during the coiling.

- Productivity: For annual tonnages
of 5.5 million tons and more, reliable
coiling and fast discharge, as well as
high availability of the coilers in spite
of high mechanical and thermal stresses, are crucial requirements.

- Flexibility: The coiler system must
cover the entire product portfolio of
a hot strip mill, from mild, thin strips
to high-strength, thick-gauge pipe
grades and stainless steel strips that
are coiled in an almost uncooled condition.
To satisfy this spectrum of requirements,
we are engaged in the continuous further
development of our hot strip coilers. The
basis for this is provided by mechanical
components that have proven their value
in innumerable applications and are
adapted to the individual product range
of every hot strip mill.

SIDE GUARDS
The hydraulically adjustable side guards
prevent the strip from mistracking and
are therefore a pre-condition for straightsided coils.
Before the strip enters, the side guards
are pre-set to a slightly larger width
than the strip width. After the pinch-roll
unit has seized the strip, the side guards
close and guide the strip during the
entire coiling process.
To ensure that the strips are guided reliably without damage to the strip edges,
the pressing force of the side guards is
set in accordance with the strip gauge
and width and with the steel grade. The
entire system is of low-friction design,
enabling the side guards to be controlled
precisely even where the pressing forces
are very low.
Precisely functioning side guards also
reduce the wear on the wearing liners.
For servicing, the wearing liners are
removed together with the guard rails.
The duration of a roll change is sufficient
for installation and removal.

Side guard.
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Downcoiler unit with three coilers.
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Highly developed components:
PINCH-ROLL UNIT and POLISHING UNIT
The pinch-roll unit comprises the two
pinch rolls, the switch gate and, in some
cases, a hold-down roll. The tasks of the
pinch-roll unit are:
To guide the strip head end in the
entry gate to the coiler mandrel
To set the desired strip tension
against the finishing mill and against
the coiler mandrel during coiling
To take over the full tension after the
strip has tailed out from the last millstand.

-

The design of the pinch-roll unit has been
continuously further developed by SMS
Siemag in the last few years and protected by several patents. The main emphasis here was on the exact setting of the
pinch-roll gap and on a uniform distribution of the pressing force over the strip
width. This was achieved by optimizing
the pinch-roll rocker-arm assembly.
The friction forces in the overall system
were reduced to enable the pinch-roll to
act over the whole width and to allow
straight-sided coiling. A hold-down roll in
the entry section of the pinch-roll unit
prevents the strip, above all thick-gauge
strip, from curving in front of the pinch
rolls.
The surface of the pinch rolls is extremely wear-resistant and is usually applied
by deposit welding. As an alternative,
in cooperation with a roll manufacturer,
SMS Siemag has developed and patented pinch rolls made of integrally-cast
material.
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For servicing, the top pinch roll is
removed together with the pinch-roll
rocker-arm assembly. This only needs a
short time because only a few attachment points have to be loosened. Changing of the pinch roll and its alignment in
the rocker-arm assembly can be carried
out in the workshop, without time pressure and outside of the maintenance
shutdown period.
Pinch-roll polishing unit
During the production of some special
steel grades, chips may become
detached from the strip and adhere to
the surface of the pinch rolls. Such buildup will result in periodically recurring
damage to the strip surface. Manual
cleaning of the pinch rolls is time-consuming and causes interruptions to production. The patented polishing unit from
SMS Siemag performs the cleaning of
both pinch rolls constantly and automatically and is installed in the pinch-roll unit
at the entry side upstream of the coiler.
Special designs
of the pinch-roll unit
We have developed special design types
of the pinch-roll unit to be used in coilers
above floor level and for semi-endless
operation in CSP® facilities. For semi-endless operation, thin slabs with overlength
are rolled down and the strip is divided
into individual coils at very high speeds,
but not until it is shortly upstream of the
pinch-roll unit. The special-purpose pinchroll unit is characterized by a top pinch
roll that swivels in direction of strip travel
and by a two-part switch gate and thereby makes it possible to change from one
coiler to the other in a very short time.

Pinch-roll unit in a hot strip mill.

Pinch-roll polishing
unit.

Structure of the
pinch-roll unit.

Pinch-roll unit for semiendless operation.
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Highly developed components:
TENSION REEL
REEL

SPECIAL DESIGNS

In the reel itself the strip is coiled on the
rotating coiler mandrel. The reel is of fully
hydraulic operation and is of very robust
and stable design and can therefore withstand the high stresses during the coiling
process. Our reels have three wrapper
rolls as standard features. If desired, we
can also supply reels with four wrapper
rolls.

Besides the “classical” downcoiler reel,
SMS Siemag supplies special design
types such as the coiler above floor level
or the rotor coiler. The rotor coiler can be
used in CSP® facilities that allow semiendless operation. It has two mandrels,
which are attached to a rotor. After the
strip tension has built up, the rotor turns
by 180° to enable the other mandrel to
be ready for initial winding of the next
strip. The short distance from the shear
to the coiler mandrel means that particularly safe winding is possible.

The patented Automatic Step Control
System is used for protecting the strip
surface and the mechanical components
of the reel while the strip head end is
being coiled round. For this, the wrapper
rolls are briefly lifted up from the strip
surface in a controlled manner while coiling-round is taking place. The pressing
force depends on the strength and on
the dimensions of the strip.
The wrapper rolls swivel away once the
strip tension has built up. The rolls are
applied again only at the end of coiling,
in order to securely hold the strip tail
end.
The reel can form a retractable unit
together with the motor and drive.
This makes servicing easier.

Principle of Automatic
Step Control.
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Reel housing with mandrel
and mandrel support bearing.

Utilities supply for retractable
coiler systems.

Rotor coiler in
operation.
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Highly developed components:
COILER MANDREL and
COIL TRANSFER EQUIPMENT
COILER MANDREL

COIL TRANSFER

The coiler mandrel is the most heavily
stressed component of the coiler system. Our mandrels have been optimized
to withstand these high stresses and
are characterized by long service lives.
Today's designs enjoy the benefits of
more than 30 years of experience in the
construction of coiler mandrels.

The wound coil is discharged from the
coiler by the coil stripper car. Today,
wherever possible, the hot coils are conveyed into the coil storage yard with a
horizontal coil eye in order to avoid damage due to tilting. For coil transfer, SMS
Siemag has developed a patented pallet
conveyor system as an alternative to the
traditional chain and walking-beam conveyors. The new system transfers the
coils safely and gently on individually
controlled pallets.

The re-expansion of the mandrel helps
to ensure safe coiling and removal of the
coil. The mandrel is in the pre-expanded
state at the start of the coiling process.
After the initial wrap has been completed, the mandrel re-expands to allow
the frictional connection to be securely
formed between the mandrel and the
strip and to build up the strip tension.
The strip tension is kept constant over
the entire strip length, so that tight and
straight-sided coils are obtained. To
remove the coil, the mandrel is made
to collapse completely.

The modular structure of the pallet
conveyor system allows the coil transfer
to be organized flexibly. At the same
time, the system is characterized by
low investment, servicing and operating
costs. This is above all the case when
the pallets are being conveyed empty
parallel to the load transport. Alternatively, the empty pallets can be returned
by conveying them underneath the load
transport.

During the coiling, the mandrel is additionally supported on the operator side
by a swiveling mandrel support bearing.
The mandrel is lubricated via a rotating
grease feed system, which is connected
to the centralized lubrication system. The
gear unit and coiler mandrel are connected by a coupling, thus allowing the mandrel to be changed rapidly.
A special design is the high-speed coiler
mandrel, rated for high initial-wrapping
speeds of up to 20 m/s. At the customer's request, we also supply plug
mandrels.
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Coiler mandrel in the
SMS Siemag workshop.

Safe and gentle transfer
of the coils.

The pallet conveyor system is designed
for coil temperatures up to 800 °C.

Each pallet car is controlled
individually.
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UNI PLUS COILER
A new coiler for high-strength materials
An important trend of the last few years
is the growing demand for hot strip
made of higher-strength steels in large
strip gauges and widths. The focus here
is on pipe grades in strength categories
X70 and higher for strip gauges to 25.4
mm as well as ultra-high-strength grades
in strengths of 1,300 MPa, e. g. for use
in heavily loaded structures and wearresistant components.
To allow these very high-quality materials
to be coiled, SMS Siemag has developed
the UNI plus coiler on the basis of the
universal coiler.
For the design of the UNI plus coiler, our
development engineers have analyzed
the entire coiling process, including all
movements and plastic deformations of
the strip. In particular, the initial winding
of the strip and the build-up of the first
wrap as far as coiling-round have been
intensively examined and optimized.

REINFORCED MECHANICS
The hydraulic side guards have been reinforced to provide tight strip guidance and
straight running of the strip. Furthermore,
the adjustment forces and the drive
torques of the pinch-roll unit have been
increased so as to enable the strip head
end to be conveyed reliably to the coiler
mandrel and to allow the strip tension to
be built up for firmly wound coils.

The chute roller has a special function
during coiling. It assists the initial-winding
process and rests on the strip during coiling, thus contributing strongly to firmly
wound coils. The reinforced wrapper rolls
and curved apron plates convey the strip
head end safely around the coiler mandrel. The design of the mandrel has also
been optimized in view of the high
forces and torques during initial winding.
In order to guarantee the safe handling
of coils of high-strength hot strip after
winding, we have also pursued the further development of the hot-strip finishing line facilities.

OPTIMIZED INITIALWINDING STRATEGY
The technological control systems and
the sequence controls have also been
adapted. Especially for the winding of initial wraps, the Automatic Step Control
system has been modified in order to
ensure reliable build-up of the first wrap
and gentle coiling-round of the strip head
end. During coiling, the chute roller acts
according to a special function and follows the ever-increasing coil diameter,
thus assisting the bending process of
the strip.

PIPE AND TUBE STEELS
UP TO X80
The UNI plus coiler at ArcelorMittal
Bremen is said to be one of the world's
strongest coilers. It is designed for pipe
and tube steels in strength category X80
with a gauge of 25.4 mm and a strip
width of 2,150 mm.
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Perfectly coiled
heavy-gauge strip.

Coiler system at the Beeckerwerth hot strip mill of
ThyssenKrupp Steel Europe, with three UNI plus coilers.

Assembly of a UNI plus coiler
in our workshop.
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MODERNIZATION WORK
Revamp without shutdown
Revamps and modernization operations
always pose special challenges for plantbuilders because they have to be carried
out within tight time-schedules and, wherever possible, during normal operation.
This is compounded by the frequently
constricted space conditions in the works
and by the need to attach new components to existing plant sections and, in
some cases, to the existing automation
system. Modernization projects therefore
require a maximum degree of experience
in this field as well as close cooperation
with our customer.
Each revamp is planned in detail jointly
with the customer and tailored to the
conditions applying at the site. We have
also developed, and successfully implemented, revamp concepts that enable
complete coiler systems with three units
to be replaced, to a large extent without
impairment of production. This ensures
that the production can be maintained in
its full extent. With this concept, only a
shutdown of a few days is required, with
all other work taking place during normal
operation or during the regular maintenance shutdowns.

The renewal of the electrical and automation package was part
of the modernization work at the TKSE works in Bruckhausen.
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Thanks to the SMS Siemag modernization concept, the entire coiler system of Thyssen
Krupp Steel Europe in Bruckhausen was able to be replaced almost without any shutdowns.

The coiler system
before revamping

Step 1:
Dismantling, installation and commissioning
of the pinch-roll unit and coiler 3
2-coiler operation
Step 2:
Dismantling and installation of coiler 2

2-coiler operation
Step 3:
Dismantling and installation
of pinch-roll unit 2
1-coiler operation (for short time)
Step 4:
Commissioning of coiler 2
Dismantling and installation of coiler 1
2-coiler operation
Step 5:
Dismantling and installation of
pinch-roll unit 1 and side guards
Shutdown
Step 6:
Final assembly and commissioning
of coiler 1
2-coiler operation

The coiler system
after revamping

Old coiler system

New coiler system: Installation and commissioning

New coiler system in operation

Revamping concept for the replacement of a complete
coiler system with minimal shutdowns.
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MEETING your EXPECTATIONS

Hot Rolling Mills Division
Wiesenstrasse 30
57271 Hilchenbach, Germany
Phone: +49 (0) 2733 29-1616
Fax:
+49 (0) 2733 29-2832
E-mail: hot.mills@sms-siemag.com
Internet: www.sms-siemag.com
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“The information provided in this brochure contains a general description of the performance characteristics of the products concerned. The actual products may not always have these
characteristics as described and, in particular, these may change as a result of further developments of the products. The provision of this information is not intended to have and will
not have legal effect. An obligation to deliver products having particular characteristics shall only exist if expressly agreed in the terms of the contract.”

