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wheRoll Forming on Top — Future Trends of Roll Forming, Design, Optimi-

workation, Verification — focal subjects at this year's inhouse showcase in
May. One big highlight was also the COPRA® RollForm seminar on the
summit of the Wendelstein (photo). Keen participation made this event a
huge success, and data M would like to thank everyone who attended
the COPRA® RollForm seminar and user meeting 2007. We're already
planning the next seminar in May 2009.
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TQM in roll tool development

Total quality management (TQM)

Given the variety of their applications,
roll formed parts have gained in sig-
nificance in recent years, entering
new sectors like the automobile in-
dustry. The reasons are the introduc-
tion of new kinds of materials, and
improved possibilities of designing
the forming tools... see page 6 W

User report: COPRA © RollScanner

Profiltechnik Soll moves ahead
with data M

With a roll scanner from data M, roll
forming software and various other
design and manufacturing modules,
Profiltechnik S6ll GmbH in Pausa,
Vogtland has created a modern cen-
ter for fabricating roll formed alumi-
num profiles and tubes. Supported
by this innovative CAD/CAM solution,
itwas possible to cut the time needed
to develop and design the roll tool set and generate the engineering
documentation from at least two months to just two days... see pages W

User report: Corus Bausysteme GmbH, Koblenz

Flexible roll forming

In its new manufacturing process
for free-form standing seam profiles
called Kalzip XT, Corus Bausysteme
GmbH based in Koblenz developed
an entirely new roll forming tech-
nology that enables it to fabricate
profiles of virtually any geometry.
The complex and innovative roll form-
ing concept is controlled and sup-
ported by software from data M...
see page 10 W

Roll Forming Summit on Mount Wendelstein

in May 2007
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Venkatesh M.
Senior Product Engineer / dSlI

Suprith Kashyap Prakash
Product Engineer / dSlI

Dipl. Ing. Albert Sedlmaier
Managing Director

Dipl. Ing. Stefan Freitag
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Fernando Marra

Affiliate data M India

data M goes
to India (dSl)

An increasing number of com-
panies are moving their produc-
tion, or at least parts of it, abroad.
The economical reasons are ob-
vious: the wages and costs are
much lower, is how the argu-
ment goes.

At data M the picture looks a
little different. The reason for laun-
ching our affiliate in Indian Ban-
galore back in 2005 had nothing
to do with shifting development
or manufacturing capacity. Our
customer conference, held in the
spring, showed once again that
data M Software + Engineering
operates on a wide international
basis. Those attending were from
every continent. And that means
we must attempt to offer our cus-

SantostVenkata Subbaiah

Managing Director / data M Software Italia Managing Director / dSI

Rohith Krishnamurthy
Senior Product Engineer / dSlI

Umesh Sunkada Ramakrishna
Trainee Product Engineer / dSI

Savitha Sathyanarayana Rao
Accounts and Administration / dSI

Veena K. Kumari
Operations / dSlI

Affiliate data M India

tomers consulting and training on
the spot ifwe wantto meettheir con-
stantly growing requirements. A
whole number of our customers
abroad are subsidiaries of Eu-
ropean companies by the way.
Since the establishment of
data M Software India Pvt. Ltd
(dSl) we have been able to offer
our customers in SEA very much
improved service. The fact that
dSI has expanded to a staff of
seven in the past two and a half
years is an indicator of the de-
mand for regional support.

This strategy secures longterm
our development site in Valley/
Bavaria, and gives our customers
the assurance that they can con-
tinue to expect innovative solu-
tions from data M.

We have not been inactive in
other regions either. In our cen-
ters of competence (listed on the
web site) you will find more than
just sales partners. They are
specially trained to offer in-depth
customer support. We will be re-
porting on them at irregular in-
tervals in upcoming issues of
this newsletter.

data M goes to India:
The dSI office in Bangalore
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COPRA® RollScanner

Active areas are all outer sur -
faces, but in most cases, no
undercuts and always visible
in the silhouette. Thus the
measuring job is simplified to
a 2D- problem. The COPRA © Roll
Scanner starts the measuring
process at a known point of
the mandrel and is automati -
cally following the roll con -
tour. With a tactile comparison
it would be necessary to de-
fine the centre plane of the roll

(Fig. 1).
|
Catal

| Software
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Albert Sedimaier (responsible),
Doris Wachter

Graphic design:

Doris Wachter

Who can operate the device?
A: Every (careful) worker.

All essential information is
reduced to select the right man-
drel size and a unique roll name/
number. Additional information,
like bore diameter or groove sizes
are optional and used for addi-
tional description (Fig. 2).

Do | have to develop a measur-
ing plan for each roll?
A: No.

Measuring machines usually
require an input of the contour to
be scanned (teach-in method)
and how the device will find the
measuring path. As every roll is
different this increases the effort
substantially — even worse if the
contour to be scanned is not
available in electronic format.
With the COPRA® RollScanner
the measuring job is done auto-

Fig. 1

Why do | need a

A: Because it is the fastest method

matically. The analysis of the mea-
surement result is done auto-
matically based on the design
specification. The analysis is done
by a recalculation of tangentially
linked lines and arcs from the
measured contour points and an
automatic comparison with a CAD
drawing.

Is there a possibility to also
managing roll data?

The COPRA®RollScanner has
a data base link to COPRA® DBMS
and is archiving the results auto-
matically. The design department
can easily access the measuring
results.

How can | get drawings from
my existing old rolls?

The image processing feature,
i.e. the calculation of tangential-
ly linked lines and arcs from the
contour points, allows a fast gen-
eration of drawings for stock rolls.
As a result of integrated logical
design rules like maximum and
minimum radius, preferred cham-
fer angles etc. there is only little
reworking for the compensation
of wear needed to get perfect
drawings.

Can | make use of my old and
worn out rolls?
A: Yes.

The COPRA® RollScanner ar-
chives used rolls in a recycling
data base. A big advantage of
using stocked rolls lies in the
resulting reduction of costs for
manufacturing new tool sets. Why
not produce a roll from an al-
ready existing one that is no lon-
ger needed? Reworking stocked
discarded or useless rolls pays

Fig. 2

back quickly by saving the costs
for raw material and working pro-
cesses such as boring and mill-
ing. 70% of the total production
cost for a new roll result from
costs for raw material and hard-
ening, 30% from design and shap-
ing. Experience shows that by
reengineering a used roll total
cost can be reduced to about 15%
due to the fact that the new roll
can usually be produced at a min-
imum of time required for chip
removal. The most effective way
of saving costs is to use a high-
ly similar, oversize roll. Which roll
fulfils these requirements is iden-
tified by an intelligent similarity
search process of the COPRA®
data base management system.

Is there an Interface to CAD
Systems available?
A: Yes!

The contour of every roll being
scanned is stored in a DXF-file
and can thus be used in CAD
systems.

How can | integrate COPRA ©
RollScanner into my QM sys -
tem?

The control of the process
reliability postulates the control
of the roll forming tools. This can
be done fast and easily with the
COPRA® RollScanner. If the de-
signed roll is available as CAD-
drawing, then it can momentari-
ly be compared with the actual
scanned roll. The quality diagram
shows the appearing deviations.
Thus it is possible to determine
quickly if a roll is within the re-
quired tolerance.

It is also possible to show the
position of a big deviation in a roll

Fig. 3
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COPRA® RollenScanner

COPRRollIScanner?

to measure the active surfaces of a roll....

by picking the deviation in the fin-
ger print with the mouse. Big
variations in tolerance can imme-
diately be recognised. In practice
it is especially in the area of radii
as a general rule not possible to
recognize manufacturing errors.
With the COPRA® RollScanner
the quality of a roll can be proved
in a reliable and doubtless manner

(Fig. 3).

How do | protocol the scanned
result?

A protocol is automatically gen-
erated from the measuring
process to be printed or saved in
PDF format. This allows to cre-
ate a quality history for every roll
(Fig. 4).

How does the system help me
during set-up of new roll sets?

Very often individual areas of
the forming rolls have to be re-
worked during the set-up of the
machine.

These changes need to be
documented, otherwise the set-
up has to be repeated again if a
roll is broken or worn out. The
COPRA?® RollScanner needs only
a few minutes for the full docu-
mentation and helps this way to
avoid costly machine down-
times.

How does a COPRA © RollScan-
ner help me if | am making my
rolls using CNC machines?
There are some typical errors
that might occur during roll man-
ufacturing with CNC lathes that
cannot be checked by measuring
just roll width and diameter. These
errors are caused by an incorrect
radius compensation or abrasion

Fig. 4

at the tool tip. In combination
with a small sheet thickness this
will result in faulty profiles. One
major reason is the squeezing of
the material causing unwanted
plastic deformations. Finding er-
rors like that without a COPRA®
RollScanner is very time-consum-
ing and almost difficult — if pos-
sible at all.

How to verify the roll gap?

The roll gap calculation is very
important, especially for thin ma-
terial. Sometimes this informa-
tion is even more important than
the geometry of the individual
rolls. Squeezing of the material
will e.g. result in failure at the
burst test of radiator tubes. For
the roll gap calculation each indi-
vidual roll is scanned. A software
module aligns the respective rolls
automatically to a predefined sheet
thickness. The deviation between
the nominal and the actual gap is
shown with a quality diagram and
a graphical superelevation along
the roll contour (Fig. 5).

Does optical measuring method
allow measurement of faces
that cannot be measured with
a mechanical sensing device?
Rolls are containing active
faces with very little inner radii
like strip guides. Unlike mechan-
ical measuring units that have
the limitation of the gauging ball
diameter the COPRA® RollScanner
is able to measure unlimited small
inner radii (Fig. 6).

What about life time of this
device?

Optical measurement is free of
abrasion. The measuring process

Fig. 5

Automatic alignment of both rolls

Report of the roll gap

is realized with a CMOS image
sensor being positioned is by
means of glass scales. Both mea-
suring systems are working with-
out wear. The measuring preci-
sion is guaranteed for years with-
out adjusting.

What about accuracy when
scanning small rolls?

The measuring accuracy is al-
most independent from the roll
size. There is only a little thermal
and absolute positioning error of
the glass scales (3um/m). In prin-
ciple the measuring accuracy is
not influenced by the roll size and
weight.

Can | scan any kind of rolls?
A: Yes — with 3 axis.

Automatic focusing with a third
axis enables measuring of any
roll as long as the contour to be
scanned is completely visible in
the centre plane. Any shoulder
however has to be measured with
the front edge. This edge is per-
pendicular to the centre plane and
S0 no more visible as a sharp edge.
An accurate measurement without
focussing to this distance would not
be possible. Therefore the COPRA®
RollScanner can move the camera
perpendicular to the centre plane
with high accuracy to focus the
front edge of shoulders (Fig. 7).

Can the COPRA® RollScanner
also measure profiles?
A: Yes.

Embedded profile cuts can be
measured with an on-axis light
option. Thin profile cuts are mea-
sured with the standard backlight.
In both cases the profile must be
free of burrs.

Software is adapted to the mea-
suring problem

The operation of the COPRA®
RollScanner is adapted to the
special demands of the roll form-
ing industry. There is no prepara-
tion needed for defining working
planes, coordinate systems or
measuring regions.

Ability to operate in shop floor

A measuring laboratory is rec-
ommended but not needed for
the COPRA® RollScanner. The en-
capsulated construction enables
the operation in a shop floor en-
vironment. It is only important that
the rolls are clean and stored at
a similar temperature as the
COPRA® RollScanner
(Fig. 8, big photo left side).

Fig. 6

Fig. 7

The roll is in scanning position.
At the diameter step the focus cal
not be in the centre of the roll due|
to the horizontal plane. Therefore
camera automatically puts the foc
on the outside diameter line

Diameter Step
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TQM

Total quality management

Software simplifies the fabrication of cold

Fast tool design and optimization of cold roll forming with CAQPRA

(Deformation Technology Module)

Given the variety of their ap -
plications, roll formed parts have
gained in significance in recent
years, entering new sectors like
the automobile industry. The
reasons are the introduction of
new kinds of materials, and im -
proved possibilities of design -
ing the forming tools.

Cold roll forming is a highly pro-
ductive process for manufacturing
steel profiles by continuous reshap-
ing of metal band by driven rolls.
Special advantages are the virtu-
ally unlimited choice of profile
cross-sections, or strain hardening
of the material that results from the
forming operation.

Profile quality substantially im -
proved

Such benefits nevertheless
have to be seen in the light of nu-
merous drawbacks, like the, in many
cases, time-consuming design
and production of the roll tools, the
time needed for assembly, start-up
and trialing of tool sets, or unde-
sirable inner stress or deformation
in the end-product. This already in-
dicates the prospects and poten-
tial for powerful analytical and op-
timizing software. To make use of
the full efficiency of cold roll form-
ing, methods and processes have
to be applied, as early as the pro-
file and tool design phase, that

help to improve the quality of the
rolled profile.

For some time now the Bavari-
an company data M Software has
been offering a virtual process chain
for the design and validation of roll
tool sets in roll forming manufac-
ture. The COPRA® RF (roll forming)
software program supports all
work steps in the development of
open or closed profile cross-sec-
tions. It runs from the design of the
profile cross-sections to be man-
ufactured through definition of the
individual bending steps to gen-
eration of the technical documen-
tation (production drawings, parts
lists, CNC programs) and later qual-
ity testing of profile cross-sections
and roll tools. The latter uses op-
tical tools (COPRA® Roll Scanner,
COPRA?® Laser Check), specially
developed for this purpose.

A multi-stage concept acceler-
ates both the design and the
analysis process, considering the
needs of the designer (fast cre-
ation of a ready tool set) and the
production supervisor, who will be
interested in early validation of the
roll forming operation.

Proceeding from the customer’s
idea, a drafting program is used to
create a profile flower pattern. The
resulting CAD data enter an analy-
sis program to design the forming
stations (COPRA® DTM deforma-
tion technology module). In a mat-

ter of seconds the software cal-
culates the theoretical (elastic and
plastic) material expansions that
occur in forming as a function of
determinant influencing variables
such as profile cross-section
geometry, material thickness, roll
configuration or diameter, and in-
dicates where the band material
might be overstressed. With this
fast simulation program it is pos-
sible to run through a whole num-
ber of different forming variants,
and to correct the drafted flower
pattern or the number of forming
stations and tool dimensions be-
fore getting down to details or even
starting to manufacture the roll
tools. This saves an enormous
amount of time and reduces the
risk of having to rework or newly
produce the roll tools later on.

Production documentation from
collected data

In many cases the main cause
of poor profile quality is residual
local deformation of the sheet
metal band (inner stress) because
of elongation in roll forming. Apart
from the theoretical figures for this
longitudinal stress on the top or
bottom of the sheet metal, COPRA”
DTM can also predict how the fig-
ures are distributed over a cross-
section. This isimportant because
in many practical cases what is
called strip edge elongation is still
spoken of, although a large num-
ber of fabricated profile cross-sec-
tions really are stressed over the
entire cross-section during the roll
forming operation. The effectis es-
pecially evident in prestamped ma-
terial. The holes stamped ahead of
the forming line are deformed by
the plastic elongations produced
in the roll stations.

As soon as design of the flower
pattern and details of the roll set
are complete, all documentation,
in other words sawing lists, draw-
ings and CNC data, can be gen-
erated for the production of rolls.
Then the tool is installed on the
forming plant. Without the de-
scribed optimization of the form-
ing flower pattern, extensive ad-
justments are usually necessary

on the plant, even constructional
changes to the tools, before a new
profile of the required quality is
produced.

Not long ago, the only possible
way to arrive at a functioning roll
tool set was practical trialing on
the machine. Today there is an al-
ternative way of speeding up this
time-consuming and costly “break-
ing in“ of a new roll forming tool set,
and entirely avoiding any rework-
ing of the tools — simulation by the
finite element method (FEM).

FEM simulation of roll forming
process

As soon as aroll setis ready de-
signed, the data are run by the
FEM simulation program. COPRA®
FEA RF (finite element analysis
for roll forming) simulates the roll
forming operation by a nonlinear
elastoplastic computing method.
The user need not bother about
questions like definition of the fi-
nite element computing model, dis-
cretization, selection of suitable
element types or application of the
boundary conditions. These points
are automatically handled by the
software, fully integrated into the
COPRA?® process chain.

A number of powerful analytical
functions provide the user with de-
pendable predictions of the profile
quality or material properties to be
expected later. Both the ready pro-
file and the individual forming sta-
ges are presented plastically in
three-dimensional color images.

Visualization of defects means
that the previous empirical trials
and adjustments to the forming
plant can be done away with. A new
tool set is optimized in its design
phase, to save time and cut costs.

In two steps to an optimized
result

Seeing as an entire finite ele-
ment calculation is not a matter of
minutes even on today’s high-speed
computers, the two-step solution
described here, of preliminary
optimization by a fast computing
approach and subsequent FE val-
idation of the complete tool set,
has proven highly successful.
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TQM

(TOM)in roll tool development

rolled profiles in development and optimization

In its 2007 version COPRRF now also supports integrated drawing dies

The impact on the overall pro-
cess of fabricating cold roll formed
profiles goes beyond the reduction
of breaking-in times for a new tool
set and increased production con-
trol. The profile manufacturer ob-

tains important knowledge and
experience of the entire cold roll
forming process, enabling them to
respond early and eradicate faults
and problems in the lead-up to
new products.

5-roll configuration (software module for tubes)

Optimal roll design

Total quality management (TON

In-process FEM analysis
and quality inspection

Design of
flower pattern

Optimization with

COPRA® DTM

Optical scanner for roll
and profile cross-sections
Validation/
Optimization with COPRA © DTM harmonization

with COPRA © FEA RF

Flower pattern and roll design

"

COPRADTM (deformation technology module) now calculates
longitudinal plastic strain values resulting from the roll forming
process in tube mills

Optimization in the design and manufacturing of cold roll formed profiles.
Ongoing control of tool geometry is enabled by data M's roll scanner —

important for analyzing existent tools.

Running in a new roll tool set: COPRBA RF indicates later prob-
lems before the rolls are produced, such as here extremely-unsym
metrical elastic recovery. The user also learns of the causes of course.
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User report: COPRA © RollScanner

Profiltechnik Soll moves

With a roll scanner from data
M, roll forming software and
various other design and man -
ufacturing modules, Profil-
technik So6ll GmbH in Pausa,
Vogtland has created a mod -
ern center for fabricating roll
formed aluminum profiles and
tubes. Supported by thisinno -
vative CAD/CAM solution, it
was possible to cut the time
needed to develop and design
the roll tool set and generate
the engineering documentation
from at least two months to
just two days.

Innovative profile technology
from Vogtland

With its broad selection of HF
welded aluminum tubes, Soéll has
built up a reputation especially in
the automobile industry and
among its suppliers. The business
in Pausa, taken over by the Soll
Group in 2002, fabricates mod-
ern and precise, aluminum semi-
finishes, primarily thin-walled
aluminum tubes, in all sizes from
0.25 to 1.5 mm strip thickness.
About 90% of production volume
of thin-walled tubing goes into
the manufacture of heat exchang-
ers for the automobile industry.
Soll's customers consequently
range from automakers through to
HVAC suppliers. The company’s
quality philosophy is one of zero
defects. This is backed by a so-
phisticated quality management
system extending into every
operation and process. Statistical
process control is a major element
in ensuring high process as well
as product quality. And a struc-
tured approach to optimizing exist-
ing products also assures the
customer a high quality standard.
It all shows in the company’s
success — since the takeover the
20-strong team has managed to
double turnover each year.

Modern solution from the start

“Back at the time of the takeover
it was clear to us that it would
take modern, efficient and cost-
attractive design and manufac-
turing technologies plus a clear-

Generation of engineering documentation

ly defined range of products to
survive on the market longterm®,
recalls managing director Thomas
Brandt, who is responsible for
development and design. After a
short benchmarking phase, Soll
management opted very fast for
roll forming software, the defor-
mation technology module, roll
forming design software for open

Thomas Brandt, Managing Director, gets a personal impression of the features availabl

COPRAROolIScaner.

and closed profiles, the tool data-
base and roll scanner from data M.
Summarizes Brandt, “When we
saw this complete solution with
its flexibility and functionality, we
knew we didn't have to look any
further.”

Flexibility for a closed process
chain

In the COPRA?® application sys-
tem Soll has a development, des-
ign and manufacturing solution to
cover all steps in a closed

process chain. The roll forming
software enables flexible design
and validation of tool sets in roll
forming manufacture. Because of
its modularity, it was possible to
match the system to the compa-
ny’'s specific requirements. The
COPRA® RF software offers Soll
designers efficient support in all
stages of creating open and closed

profile cross-sections. Says Brandt,
“The system forms the basis for
a closed process chain, from de-
sign of cross-sections through de-
finition of individual bending sta-
tions to generation of engineering
documentation such as produc-
tion drawings, parts lists, CNC
programs.*

The process chain at Soll can
start in two possible ways. A cus-
tomer wishes to fabricate exist-
ing profile products with thinner
walls through the roll forming pro-

cess for the purpose of reducing
weight and economizing on mate-
rial. Or a customer specifies the
dimensions, the volume, the de-
fined rigidity and the function for
an entirely new profile develop-
ment. In both cases the CAD/CAM
solution installed by Séll covers
all steps in the process, from the
idea through to the ready profile.
Using the COPRA® DTM module,
Soll produces a fast draft and
optimizes the profile forming. The
COPRA® module for tube welding
allows simple programming of the
sequence. “What is important is
the continuity of the process®,
says designer Brandt. “From the
design data we automatically gen-
erate the CNC machining code,
with the result that we produce
fully errorfree CNC programming.”
Also important is that repetitive
profiles can be generated at the
push of a button.

Successful use of the COPRA
RollScanner

The COPRA® Roll Scanner is
in use at Soll from the very start.
This fully automatic measuring
unit enables contactless scanning
of the roll sets of the tube welding
and roll forming plant operated
by Sdll. “The roll scanner is a sim-
ple way for us to register the exist-
ing rolls, which is very important
for us, because when we took over
we found that the technical records
of roll set inventory were far from
complete®, explains Brandt. At the
same time the scanner offers con-
tinuous and secure quality inspec-
E’ti‘(’)v'rtlt? and operation of it is very
simple. Brandt again: “You set the
roll that's to be scanned on the
plug and enter the number of the
roll or jig. Then the roll is auto-
matically measured. A CCD cam-
era tracks the roll contour and
automatically generates an exact
geometric image. Depending on
the size of the roll, the scanning
operation takes about one minute,
and then the contour appears on
the monitor. Data can be saved in
conventional formats like DXF
and further processed afterwards
by a CAD system."
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User report: COPRA © RollScanner

ahead with data M

cut from two months to two days

Extensive benefits

For Soll this total solution for
profile roll forming means exten-
sive technical and economical
benefits. “Time is money*, says
Brandt of the enormous time-sav-
ings produced by the COPRA®
solution.

The continuity of the process
chain, the link to CNC program-
ming, the generation of errorfree
supplier drawings and the high
quality standard achieved through
the roll scanner — these are all
major success factors.

And another aspect: “We can
respond very fast to customer

Simply put the roll on the plug —
either manually, by fork lifter or crane

requirements, which is naturally

a competitive advantage.” illumination

Developments — the little brother

New roll scanners
COPRA100-3 and
COPRAS80-3

These offer the same wide functionality as the 200-3 but are sub-
stantially smaller and less expensive:
The little brother COPRA® RollScanner 100-3 (or 80-3)
(dimensions: 1 x 0.8 x 1.65 m)
Operation requires no special skills. The devices are able to scan
rolls up to 480 mm in diameter (280 mm and 250 mm with the small-
er models).

The COPRARoll Scanner 100-3 (right) next to the larger 200-3 at the
EuroBlech 2006 show in Hannover.

Scanning the roll between a CCD camera and a background

The measured contour of the profile
appears on the screen

Worldwide #1 — COPRA °® FEA RF and COPRA® DTM

COPRAsoftware technology
and the optimization process
Is complete

The extensive COPRA® design and analysis software is #1 world-
wide for the manufacture of longitudinal seam welded tubes or roll
formed profiles.

data M Software is the first software or engineering enterprise to
produce matured simulation software for this purpose. With
COPRA®DTM (deformation technology module) and COPRA® FEA
RF (finite element analysis for roll forming) you can optimize your
designs and roll tools in the development phase, setting whole new
quality standards in manufacture.

Design and analysis

Design and analysis to order —
data M Engineering
competence center

Our team of engineers is constantly working to implement and
analyse tool sets under contract to customers. Call on us for sup-
port and competence in design and quality optimization of your roll
tool sets — from initial tool design through finite element simulation
to measurement of rolls with the COPRA® RollScanner.
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User report: Corus Bausysteme GmbH, Koblenz

Innovative data M software solutior

...Free-form standing seam profiles

In its new manufacturing
process for free-form standing
seam profiles called Kalzip XT,
Corus Bausysteme GmbH
based in Koblenz developed
an entirely new roll forming
technology that enables it to
fabricate profiles of virtually
any geometry. The complex and
innovative roll forming concept
is controlled and supported by
software from data M.

Development center for roll
forming technology in Koblenz

Corus is an international oper-
ation, and one of the world’s
leading steel producers. 50,000
people work for the company in
more than 40 countries. Part of
the Distribution and Building
Systems division is the Kalzip
business unit headquartered in
Koblenz. Here it operates under
the name Corus Bausysteme
GmbH, producing aluminum roof
and facade cladding systems of
the Kalzip trademark. Kalzip came
onto the market as a further devel-
opment of conventional standing
seam methods. It is a U-shaped
element with two differently sized
flanges and a zip to attach the
elements to a roof for example.
The special advantages of the
system are its non-penetrative
attachment from beneath, the
possibility of endless fabrication
of the profiles, the formability and
durability of the material, and low
weight. No wonder, therefore, that
more than 75 million sgm of Kalzip
profile cladding have been laid
since its introduction some 40
years ago.

The center for roll forming
technology in Koblenz not only
develops Kalzip profiles. The
entire team is also responsible
for producing stationary and
mobile roll formers that are in
use worldwide. Koblenz has con-
sequently become a competence
center for the entire field of roll
forming within the corporate group.
In the early 1990s a department
was set up in which roll forming
machines and systems are devel-
oped and built and shipped to all

Kalzip sites in Britain, France,
Spain, Portugal, Singapore, China,
the USA and Australia. Here the
new XT roof and fagade cladding
system was also developed.

From Kalzip to XT and free-form
profiles

Roll formed roof and wall ele-
ments have been attached to

shaped on site, a transportable
roll former was constructed, the
first of its kind. As Kalzip tech-
nology continued to develop,
impressive and famous buildings
soon emerged, such as Manches-
ter Airport and the stadium in
Mecca.

Architects were looking for even

Corus technology creates highly sophisticated roof and facade cladding designs.

buildings — usually commercial —
for decades already as weather
protection and constructional ele-
ments. The profiles used to date
were primarily trapezoidal and
wave-shaped. More than 50 years
ago the first objects using stand-
ing seam methods were created,
working with zinc for the most
part.

Industrialized standing seam
technology and patented Kalzip
marked a new milestone in the
development of profile engineer-
ing. Initially only straight, parallel
roof tracks could be produced.
But at the beginning of the 1980s
the company in Koblenz regis-
tered a patent for the fabrication
of conical roofing tracks. To
enable these roof elements to be

more attractive and appealing roof
and fagade constructions howev-
er. They wanted to use the Kalzip
standing seam system for the new
development center of automak-
er Audi in Ingolstadt for instance,
but the result had to be rounded.
Corus was able to satisfy the re-
quirement through an even more
sophisticated profile shaping
technology, and thus achieved,
in 1986 already, aesthetic transi-
tions from roof to parts of the faga-
de with rounded forms. Following
this, the engineers in Koblenz opti-
mized the forming possibilities of
profiles in entirely new dimen-
sions.

They continuously improved
ways of bending the U-shaped
roof elements in different radius-

es, also convex and concave.
These radiuses became increas-
ingly small, without bumps or de-
formation on the surface of course.
In the meantime, by an innova-
tive bending process, Corus is
able to produce bent Kalzip with
a radius of less than one meter.
But despite the numerous revo-
lutionary advances and innova-
tive developments, it was still not
possible to fully satisfy the
demanding design ideas of the
architects. The decisive architec-
tural challenge was to create a
roof and fagade cladding system
that completely enclosed the
shell of a building.

Corus consequently devel-
oped its XT technology, giving
the company a unique selling
position. In order to continuous-
ly form the elements with altering
cross-section, the team of H.-J.
Dohren, director of innovation/
technology Kalzip systems, had
to devise an entirely new and
flexible roll former concept foc-
used on a huge increase in the
number of forming possibilities.

The XT roll former in practise

The XT roll former for free pro-
file shaping is a truly impressive
system. In a first step the plates
are cut to shape in a pre-cutting
unit with two heads. The solution
necessary to control the cutter is
of similar complexity to that for
the roll forming. For the XT pro-
cess there are a number of flex-
ible rigs operating in series. A ma-
jor feature is the use of socalled
flying shafts. Shaping rolls are at-
tached to each side of a rig accord-
ing to the profile geometry. In pro-
duction this means that the plates
pass through the roll former twice
— once right and once left.

A total of 50 motors are need-
ed to drive the highly complex
process, which obviously places
extremely high demands on the
entire control and supporting elec-
tronics. “Even if we’'d had the
idea for such a complex roll form-
ing process earlier, it wouldn’t
have materialized because of the
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helps create new product ran

from Corus in Koblenz

modest performance of the com-
puters that were available“, ad-
mits manufacturing specialist
Dohren. It would not have been
possible, by computer, to per-
manently calculate the driving of
36 axles.

Control software from data M

In the course of devising and
developing their XT technology,
the Corus specialists were faced
with the task of finding control
software to drive the whole thing.
“We knew that data M, in its print-
ing software for the ceramics in-
dustry, had a system that was
already capable of driving a num-
ber of axes*, recalls Déhren. Corus
consequently contacted data M
in 2004 with a proposal to coop-
erate on the XT project.

data M developed the entire
control of the high-precision motion
drive technology. It runs from a
PC under the Windows operating
system, which meant good price/
performance right from the start.
The operator interface is fully sep-
arate from the basic control and
thus allows custom and applica-
tion-specific matching with pro-
gramming tools like Visual Basic
and C++. Extra features of the
solution are the open PC tech-
nology, the Ethernet communi-
cation module with TCP/IP pro-
tocol, the compactness of the
control, telediagnostics on the
Internet plus the PLC interface.

Closed process chain

The data M software solution
made it possible to implement a
closed process chain from the
architectural concept through to
the ready XT element on a roof
or fagade. In a first step, coordi-
nating with the architect, the
geometry of the roof or facade
tracks is calculated. The resultis
a specification, for the perform-
ance of which the installing com-
panies, in most cases subcon-
tractors, compete. In a following
step, together with the installing
company, the track contours are
defined, meaning 3D develop-
ment and design by Corus. With

many an object it may be neces-
sary to draw and design each
track singly. Subsequently the 3D
data — within this modern CAM
concept — are read into the roll
forming machine. Considerable
optimization of the design process
results from the use of Flex
Control simulation tools for flexi-
ble roll forming. The precise
shaping pattern can be simulat-
ed onscreen during the roll form-
ing process.

In many cases the flexible pro-
files cannot be fabricated in the
Kalzip works but are produced
instead on the spot at the build-
ing site. For this purpose Corus
developed a mobile roll former,
loadable as a container, that can
be put into service nationally or
internationally.

Impressive architecture

Architects have created unpar-
alleled roof and fagade construc-
tions using XT technology thanks
to the engineers in Koblenz. A
total of 35,000 sgm of roofing
was put in place on the exhibition
hall 3 in Frankfurt for example.
What is impressive here is the
fact that the individual roof seg-
ments repeat but no track is the
same within them. A unique solu-
tion was also created for the
main building of the BMW plant
in Leipzig, which took the German
Architecture Prize 2005. This build-
ing called for a 3D continuation
of the standing seam system, for
which Dohren’s team generated
20 three-dimensional models of
the different segments to produce
the rounded curves. 9200 sgm of
presuspended and back-ventilat-
ed metal fagade were used, 3700
sgm of it convex/concave and
750 sgm in XT technology. The
continuation of the standing seam
elements is vertical, horizontal
and diagonal, with radiuses
across several arcs as well as
with curving tracks.

“With XT technology based on
data M software we've created a
system that’s unique worldwide
for precision and variety of appli-

e...

Corus Bausysteme GmbH, Koblenz

H.-J. D6hren: "Without the control
software developed by data M
there'd be no

XT technology today."

cation“, enthuses Dohren. He em-
phasizes in particular the inno-
vative solution for the application
from data M, with special advan-
tages such as 36-axle driving,
flexible and straightforward data
transfer from AutoCAD design
programs, fast data generation,
simple entry of data into the CAM
process plus simulation possi-
bilities.

His conclusion: “Without the
control software developed by
data M there’d be no XT tech-
nology today."

data M technology can easily drive 36 axles
in a roll forming process.
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Producing discontinuous roll formed profiles

data M Software offers you a
new method for fabricating
stress-matching profiles.

Cold rolled profiles are used in
many engineering branches, es-
pecially in the production of auto-
mobiles or industrial plant. There
are a whole number of possible
fields of application for profiles
with cross-sections that alter along
their length. The questionis: Can
these profiles be manufactured
on roll forming lines?

data M has investigated such
guestions for a number of years
as part of R&D projects, and was
able to answer “Yes" at its recent
user conference, accompanied by
papers and product presentations,
that was staged on the summit of
the Wendelstein.

Flexible roll forming presents
advantages compared to deep
drawing

Compared to other processes
like deep drawing, this roll forming
solution offers a high level of
flexibility and calls for low in-
vestment. Itis possible to fabricate
whole profile ranges on a single
plant because it is an NC-con-
trolled forming process.

“Until quite recently you couldn’t
economically fabricate these pro-
files with a cross-section varying
with length because you didn’t
have the process for it‘, attests
Andreas Bachthaler of data M
Engineering. But adds, “Now
we've come up with a sophisticated
solution in our flexible roll forming
stand.”

When it comes to profile design,
data M’s flexible roll former offers
many new possibilities, for auto-
makers and their suppliers as well
as in the construction industry.
Many a deep drawn part can be
roll formed — alone through the
flexibility, which means a dramatic
cut in tool costs. The Flex Form
system is striking in its compact-
ness. It offers two motion axes, a
translatory and a rotary one,
working in synchronism.

But it is still possible to drive
both directions with different
speed. Flex Form is not only suit-

able for new machines, it is also
a straightforward retrofit for exist-
ing plant. Its simple and rugged
construction makes the system
virtually maintenance-free. The
socalled bipod con-cept, similar
to a tripod or hexapod, produces
the appropriate operative motion.

Flexible roll forming from a
single source

data M Software + Enginee-
ring offers practical support in
developing and introducing this
forming process, together with all
the necessary mechanical and
electronic components.

1) Development of the process
and its validation by finite element
simulation (feasibility study). This
is especially important for de-
termining the tolerances that are
later achieved.

2) Planning and implementation
of the required mechanical
components (e.g. flexible stand).

3) Delivery of the complete CNC
control including graphical pro-
gramming and collision control.

European PROFORM project
creates flexible roll forming
plant for automobile industry
As part of the PROFORM pro-
ject (“Aninnovative manufacturing

data M concept for flexible roll forming —
everything from a single source:

- Development of the process
and its validation

- Delivery of the CNC control
including graphical programming

- Planning and implemetation of
the mechanical components

process concept for flexible and
cost-effective production of the
vehicle body in white - profile
forming") — financially promoted
by the European Commission in
its 6th framework program with
priority 3 — a flexible, computer-
controlled roll forming system,
complete with laser technology
and electromagnetic forming, is
being created. The project is
being conducted by 24 partners
(including data M) from six Eu-
ropean nations with a budget of
more than 10 million euros.

For more information visit
www.proform-ip.org
or contact us.

Catall

| Software +

Tell us str

Please getin touch with us if you
need any info. We are looking
foreword to hearing from you.

Call us or send a fax:

Tel: +49 8024/6 40-0
Fax: +49 802 4/6 40- 300
Send an E-Mail:

datam@da tam.de

Or visit our websites:
| www .da tam.de

www .roll-design.com
www .copr a-metalbender
Engineering \\\\v decor ation-tec hnolo gy.com

aight!

.com

COPRARF Adaptive Motion Control
CNC control an electric cabinet

COPRAFEA RF — simulation of the flexible
roll forming operation

Flexible roll forming stand from data M

Possible target profile geometries in flexible
roll forming (CAD and simulation images)

Roll Formed Components — HSS and UHSS
applications in actual automotive concepts
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