ENGLISH

Rollforming the future
with COPRA ©® Technology

g

RS anacicacs cacs
Engineering S

Data Bas@echnology

data M
Sheet Metal
Solutions



3D modelling of Example of a flower pattern COPRARF CADFinder - COPRARF SpreadSheet —
pre- or post-fabricated showing the different bending Document Management profile unfolding via spread
profiles steps System sheet or graphically

COPRAROoll Design Software

rails, wmdow and door frames to special profiles for more specificrappiigatiensajor advantages of
cold-rolling sections are the nearly unlimited varieties of shapes that can be achieved, the process’s ighpredyg:
tivity and the strain hardeniegt eaused during the actual forming process. On the other hand, there Gré SOme Asoftware
side d&cts such as the remaining residual stresses and the high costs for changing and setting up new tool sets. module for trape-
9 9 ging gup zoidal sections does
the flower calculation as
well as an automatic roll design

Tube Mill Roll Design 6 Roll Formed Profile s 6 Tube Mill Roll Design

COPRAROoIl Design Software COPRARFCADFinder - project ma-
The goal was to develop a software solutionigsgement with powerful functions
overcomes these restrictions. CORR#he The target of COPRRA 2005 is to work ircthire
softvare package for every roll form desigtext of a complete design workflow andd® aro
becauseét is not &cted by any adverse sidecomplete document and projecgemeatThe

l! onattributes
II design modulfesoa roll pass mana-
nt with attributes describing each station’

erties (e.g. driven station, break down

effects. new COPRARF Project Manager “CadFiiger”
refore includes the possibility to mamsgehbe —
COPRAallows the designer to design simple the COPR#project and design data also any othe sardefined roll numbers

well as highly complex open or closed shapesdocament thaéielongs to a registekdhdows epending on a type of station a user defined

professional waly reduces costs for planninggpplication. It-isn other words - a tailor made HU ‘Il [P predefiAiier that the roll

design and engineering and carries the designeument managent system for the COPRA ‘H\ |” ers are assigned automatically to each roll

through the whole process chain from floRErsoftware package.

design (bending steps), roll tool design and techni

cal calculation to the simulation of the forming@fo PRARF SpreadSheet -

cess, stock roll management, CNC manufactiiciiigorofile unfolding

and quality control. The various unfolding features known from p
vious releases have been completed by a n¢

By analysing the strains ométerial during the method: unfolding via spread Stmeallows for

forming process, COP&#ableshe designer to an upmost flexible including post-modification ”M H

determine the proper forming process even befof@ding the flower pattern (change of radii, “\‘

the rolls are physically manufacised. other bration method or dimensions of cross sections)-

data M programs, COPRAvery user-friendly

easy to learn and guides the operator througiffthe S T I M O N | A L S

design process.

ost inserted stations
H‘ ns and passes that need to be inserted
“‘ } AN already existing design can be marked
H} H they get automatically a roll number tha
C not yet exist in the rollTbet. keeps
oll-/and pass numbering consistent.

ers are known automatically
ARF knows about your tool design -
ding spacer rings. Specific attributes ensure
at spacers are recognized and treated respec
yely| (drawings, material list etc.) automatically

Tooling Costs:
Dialoguboxes ¢r explanations where necessariSince we have been optimising our rolls wi
COPRAiis also available as an OEM version. BQPRADTM (Deformati@@chnology Module)
using this version, the learning curve is kept degvwere able to reduce our tooling costs drastica
to a minimum AgstoCAD is an integral part of thi#e Matjas Knealpos, Slowenia
COPRApackage.

How Roll Designs should be: ' ata base-Engine
COPRAiIs state-of-the-art technology for cold réThe roll design supplied by data M is as a | ‘ s ew base for the C@Fdaﬁa base is
formed sections — worldwide. It is a standarddesign should be!”
for designers in more than 50 countries. 0 Johann Breytenbach, Rafia



COPRA Undesired effects like Modeling COPRADTM:
Tube Mill Roll Design strip edge buckling can be and simulation of so-called fast simulation and
Center eliminated linear forming 3D Modeling

High quality tubing starts with optimum tube mill rolls

COPRATube Mill Roll Design Center is the advanced software package for tube mill roll design. It comprises th
whole functionality of tube mill roll desigiemnaddiitional software modules for subsequent processes like
tubedrawing or round-to-shape calibration Ravtimgetric DesigiThe designer can calculate the forming
sequence either according to his individual needs or according to stored forming strategies that can again be

and/or modified individually by the deldigan choose from strategies such as centre line, double radius Custome's
w-bend, linear or cage forming, or he can make his own definitions of altogether new tubelfeeming ingr%ggirr‘%% are

parametric tube roll design software handles all technical mill parameter values and guides the user thro
process. Dialogue boxés efxplanations where appropriate and reduce the need for user input to a mini

Sign 3D modelling for
5-axes laser cutting

Roll Formed Profiles ¢ Tube Mill Roll Design 6 Roll Formed Profiles

COPRASiImulation technologyopens TE S TI MO NI AL S
the road to new fields of activities

In order to meet the demands required by suBeckArt?

guent tube manufacturing processes such as e@PRARoll Forming Software has initiated dee
dingor hydroforming, the wipedperties of resi interest amongst all of us and has enabled
dual stresses and the remaining formability of aevééarn more about the strategies involved
dedtube have to be taken into consideration. datalMorming.

has developed a program that simulates theTtolbugh the COPRRoll Forming Software, we
forming process: data M simulation technolugye learnt that roll designing which was- consi
COPRADTM and COPRPEARF It assists the red as ‘Blackrt’till now is now made simple
design engineer in the evaluation and necesganugh the scientific approaehwvabld love to
modification of his designs. know future developments in the CORIRA

It is also &ool for optimizing already existing ledrming Software.”

sets. Theseroll sets can be scanned and ré Dr P Shanmugam,

engineered by dadaon the spot, thus helping teanager Corporate R&be Products of India

bring costs down.

ssory Rolls

RARF 2005 supports an unlimited num

f accessory rollse essential property
cessory rolls are their possible number -
IS no upper limit -and the absolute free
ition of the position (length and angle) in
tionChis way all types of stations can be
ed like opposite-supportTioisinciu

ny rotatedlls in a Break Down Pass

- or 5- roll arrangements ielding/

he help of accessory rolls practically any
design can be realized. Of course the
sory rolls are shown - like the tube and
ther rolls - in COPBAM for a realistic

y of the complete design. Occuring pro
S can thus be recognized and corrected
e putting them into operation.

Process Problems:
COPRATube Mill Roll Design Center “The FEAnalysis that data M performed for u
gets you from round to shape allowed us to see a visual representation of f
"You can really hear the improvement..." waspitoeess problem we were having, as weltas prt

statement of one of dagachStomergihen he put ding a quantitative value to the stresses we wgag —
into operation the first roll set designed witparting to the product.

COPRADesign Module for Shahdses. Since The visual representati@s described by the  StraightEdgeForming

COPRAallows the user to calculate the €alibraachine operator as “exaetgt I'm seeing

ting passes from round tubes to special shapesiing out of the nillliis analysis showed us RARF allows for the design and-analy

the forming process has become smoother exactly where in the process our problems we sis of a straight edge forming process - also
occurring.” alled cage forming procéssse stations
Drawing shaped tubes from the same pufyarmstrong, &tico Industries, USA sist of outer tools (held in a tool holder

mother tube
COPRADesign Module for Drawing Rings (split ifloyears COPRA single or double rolls) and support tools
a 2D and 3D part) calculates the forming st@pmnks for 10 years of cooperation with data ( 2r rolls).

required to draw tubes into special gkdgitsn- and usage of the excellent CORBAForming > forming process can be analysed in the
ally the user will get a 3D model of respeetive pragram.” nalysis program. Respective Simulation
wing rings — ready for CNC machining. O Lars-Gunnar Séderiveista Polarot Stainf@sse, Sweden el is generated by COFREARFE



COPRADeformation&chnology Module (COPHRITM)

This module calculates occurring longitudinal strains quickly and reliably withthigjkeadntwaagycount
parameters that are vital to the roll forming process such as material properties, sheet thickypss, roll d
of rolls, etthe geometry generated by C@&PRAping feature enables the design engineer to optimise hig
roll designs. He gets automatic feedback about feasibility and potential weaknessEseositheldesign.
tool — as says its name — tells you about the future process without touching a single piece of hardw
DTM has been developed scientifically and has proven its practical use in thousands of cases.

visit our
website

www.datam.de
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Finite Element Simulation

COPRAROoIlIForm Simulation information about forces, torques, stresses and a
In the past roll forming used to be treated &Davisualization of the final product showing pos
"black magic".fizifilties such as appearing faultble later deformatioks.a matter of fact, this
and problems in setting up new roll sets on thenodule can be regarded as a "virtual roll forming
were not uncommon. In a trial & error approaiéh that allows the user to try out new roll sets
one had to produce a whole roll set and doetven before the actual manufacturing process.
machine set-up in order to find potential weakBEPRAFEAcan be operated easily and runs on
ses in the rollforming process — a costly and t#mg-personal computerdoes not require any
consuming approach causing undesired maciime-consuming pre-processingfiouldipost-
down-times. data M has been aware of-this processings. It is tailored to the rolidoresets
blem from an early stage and has concentrated are all of data M CORIR#ducts.
their dbrts into developing a simulation program
to overcome these problems. Itis now possibktE S T 1 M O NI AL S
predict the practical results with high accuracy with
COPRAROolIForm Simulati@echnology Korean Steel supplier goes for COFHARF:
Korean steel supplier POSCO has recently
A 2-step philosophy purchasethe simulation softv@@®PRAFEA
data M &rs two dérent software programs foRF (Finite Elemealysifor Roll Forming) in
simulating the roll form process: order to learn about roll forming process and it'
1) a static solution, based on the theory of itifinence on the material behaviour
shells (COPRA® DTM) and
2) a non-linear Finite Elerralysis (COPRA voestalpine Krems counts on COPRA:
FEAfor Roll Forming). With almost 3000 members df thimfaustrian
based “Division Profilform” of the voestalpine
Non-linear Finite ElemeXralysis group is one of the werldading supplier of
(COPRAFEARF) tubes and profiles. In order to meet the ever gro
With the new COPRZARF module data M con-wing demands on complexity of prifiles as well as
tinues to develop and supply highly efficient aofontinous request for reduced cycle times the
ware packages tailored to the roll forming icdumpany counts on the CAD/CAM-System
stryS needsThe program imports data directyOPRAfrom data M Software GmbH. “Thanks to
from COPRATM, which can be regarded astais solution - we could achieve a considerable
pre-processor for the Finite Element Simulgifmeess optimization and clear reduction of our
technique. In addition to the COPRA simu  lead time.”.
lation results, COPREARF provides essential 0 Franz Kollevoestalpine Krems GmbH
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"The virtual tube mill”:
COPRAFEARF
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es for Sections

PRAfor Sections
PRAforTrapezoidal Sections
PRAforTube Mill Roll Design
PRAfor Shapetubes

PRAfor Drawing Rings 2D
PRAfor Drawing Rings 3D

data M Sheet Metal Solutions

What you should know about us This opportunity was the start of the extensi re

To succeed in many fields — from software defesign and analysis software CORRAe 19 es for Rollobling
lopment to the production proaksts M Sheet years since its founding,déia Menterprise PRAfor Roll Design
Metal Solutions Gmbtas developed a censi has become a world leader in the rollforming bi PRACNCTechnology
derable amount of knowledge. More than jushéssThe passion for innovation has been lastil PRAFloweflechnology
scientific understanding of rollfodatadvhas  until todagata Mhas been the first software and
got the technical agility to develop a wide ragrggineering company feraf mature finite-ele
of new products complementing the existing peeht analysis program for the production of tul
folio. and profileShis simulation tool represents a revc
data Mhas been continuing these research duoton in the roll forming business because it op!
developmentfefts with internationally recognnew ways of manufacturing complex shapes
zed quality systems, world-class technologshénfuture.

re Modules for

ns andube-Mill Rolldoling
PRADeformatiofechnology
PRAFEARF

ite Elemefnalysis)

the field of rollforming and strong customer relati — ]
onshipsThe result: innovative, high-performi@gowing customer demands for support-and ‘
products, reliably backed-up by the highest quadieyin the production process led to the found RADatabase@hnology
service. of an associated company

: i
Awide range of products... data M Engineeririg co-managed Apdreas (Database Management System)
and one common technological baseBachthaler andfers hardware for reverse
All COPR¥products are based on the same te@ngineering and quality control. —

nology thatlbert Sedimaier and Stefan Freitagris symbiosis of soft- and hardware solutic
both mechanical engineers — believed had eaod their combinetbes to come up witleef

mous potential. In the late 1980s, their belief itivhesolutions for the industry is outstanding in
great promise of the rollforming process led tivemnhd Today more than 30 people are contribu
to foundata M Sheet Metal Solutions Grbefr  ting todata Ms eforts in their German-based
goal was to increase bdibi@icy and advanta- location and Indian subsidi@ta Mis repre

ges of the rollforming process for the benefit agehéed worldwide by qualified representatives
industryThe company founders soon realised tBatstomers in more than 50 countries worldwiga
the roll forming industry needed a software swolkl taking profit from the unique CQEIRA
tion for the optimisation of the roll forming processgydata Mnot only drs excellent back-up RAService &chnology
This solution had to meet challenges suchsewices and technology transfers, but also ti}:
high strength materials, increasing quality stamg courses and design- and consulting servic
dards and modern forming technologies suctadsred to the customaeshands:
hydroforming or bending of tube products. Top technology needs the best trained enginee; ¢

H (il | |
"RAENgineeringé&chnology
are for| Quality Control and
dministration
PRAProfileChecker
PRAROollScanner

PRATraining Center
PRARoIl DesignAnalysis Service
)PRAReverse Engineering Service




COPRAROolIScanner Automatic comparison In-line measuring FEAnalysis, @ol Layout and
between measured and of sectiors computer controls for the
designed contour geometry flexible roll forming process

Quality Hardware for the Roll Forming Industry
COPRA® RollScanner 6 COPRA® LaserCheck 6 COPRA® RollScanner

COPRAROolIScanner Flexible Roll Forming
In order to satisfy the roll forming isdbigry’ Usually roll formed sections or tubes have a ¢
demand for a high-quality control system, datat longitudinal cross-section. Certain areas
Engineering developed the COR&IScanner application like the automotive industry have shc
It is an optical inspection system for tube millaalismand on profiles with variable cross-sectic
and roll form tooling. Roll contours are sinifyveverthe use of roll forming for varying cros:
scanned by a CCD canm#dtdhe operator has to sections has not (yet) led to an industrial applical
do is provide some additional information suc@ras project undertaken is the development o
pass numbers or roll idenfffier set of data is flexible roll forming process which data M Softw
then stored either in the COBRAK roll mana and Engineering GmbH has been supporting act
gement system or to a dxf-file which can be Wsddhe project was performetieatinstitute for
with any CAD system at a later stage... Production Engineering and Fdvtagignes PtU”
... go to: http://rollscanngatam.de  ofTechnical University of Darmitaatgitudinally
variable profiles can be produced by means o
Reverse Engineering flexible forming station with movable motor-driy
Already existing roll sets can be reworked or evibtools. Ing issues and are optimizing your tool
lysed without the need for a new roll drawirtge complete control unit (software and mo by means of hiditieht software pro
COPRA RollScanner optimizes tool sets whdeves) of the flexible forming station was deve S.
scanning the whole contour and storing the dathand supplied by data M Engineering wt
into the COPRAatabase. liti these data, the data M Software simulated the forming proce
user can subsequently simulate, optimize asidg an enhanced version @OBRAFEARF
draw roll sets or generate CNC files as if he dudivare package. Currently détadbleloping
designed his own rolls. a 6-axis flexible roll forming stand - based
its extensive know-how in parallel kinemati
Continuous quality control supports (COPRAHexapod Robot).
your "total quality approach”
Continuous quality control is a must for improlinE S T | M O N | AL S
manufacturing standariieke COPRARoll  Change to COPRA
Scanner is especially well suited for this purpdé¢&, a german major custom roll forming co
as each roll that is scanned can be compgrady has recently switched their roll design st
immediately to the originally designed referemare to COPRRFE Main reason for this decision
contourThe COPRARolIScanner immediatelyto change the software supplier wassiatsa M’

vice and Support

Design, Roll Manufacturing, Setup
M is fegfring yosound advice and servi
in roll tool enginedon@pen, closed and
shaped profiles / tueshave got a
experience in this sulgedt having
anently employed) capanoitied! tool
neering, manufacturing and setup.

ing Simulation,

mization ofdbl Sets

t are you doing if you are not totally satisfiec
the quality of one of your rolTketpfo-

S might show up in various symptoms.
specialists are advising you in terms of

lity Control of Rolbdling:

RAROollScanner Services

re scanning your roll tooling also on a
ice base (COPRMIIScanner) and-pro

g you with dimensioned CAD drawings,
files or COPRlata base files. In addition
ality protocols (print outs) for each scannec
e are even able to do a “reverse-enginee
or each profileeVdre able to analyze
hole tool set with regard to forming quality
performance. Our experts are using state
e art FEgoftware tools COPHRAA

hich has been optimized to the need of

§ detects any wear-out phenomena and alarmditiheus software developement as well as data oll forming industry
S operator long before the rollformed product T@M philosophy (total quality management in
& | violate any production specificaflwere will be design of roll tooling) consisting of design{COPI RAHotline-support
= no more "fire fightings" due to unexpected bredkdesign software), optimisation (COFRA RAHotline-Service in order to get assi
% downsThis control is done by the scanner aubEormationTechnology Module), verification ce in terms of questions on software or
= | matically when hooked up to a C@aRhase (COPRAFEARF) and quality control (CGPRA roll forming issues. Our hot line support
‘gﬁ’ management system. RollScanner). S quick support via phone, E-Mail or fax.
©
data M Sheet Metal Solutions GmbH Tel.: +490) ® 24/640-0
M data M Am Marschallfeld 17 Fax: +4€0) ® 24/640-300
Sheet Metal D-83626alle//Oberlaindern e-mail: datam@datam.de
Solutions

Germany http://wwwatam.de



