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COPRA®RollScanner -

Automatic Roll Inspection Machine for Quality Control,
Reworking and Reverse Engineering




Simpl y put the r oll on

the plug — either man EURYA

by f or k lifter or cr  ane

Scanning ther  oll betw een

a CCD camer aanda
bac kg round illumina tion

Devia tion betw een
the actual and the
measur ed contour

The typical  "fing er print”
of the scannedr oll
appear s onthe scr een

The measur ed contour of
profile a ppear s on the scr

the
een

High quality
tooling f or better
pr oducts!

There are no doubt many advantages of using
CAD/CAM software for the layout of tube mill rolls or
roll form tooling. But does the actual geometry really
meet the original design of the rolls? Even a minor
deviation from the original roll contour may result in
minor quality tubes or profiles.

The COPRA® RollScanner is a fully automatic
measuring device for inspecting existing rolls quickly
and accurately. It satisfies the rollforming industry’s
big demand for a high-quality control system.

Quality contr olatag lance:
the r oll' s “f ing er print”

The COPRA® RollScanner allows the user to reg-
ister existing rolls and provides continuous quality
control. After scanning the roll you will also get an
immediate comparison of the measured contour and
the originally designed reference contour if available
in the COPRA® Database.

The deviation is shown in a diagram. All information
about the deviation can be exported to MS Excel for
further analysis and printout. The typical “fingerprint”
of the scanned roll appears on the screen. The devi-
ation is indicated by red crosses.

Full y automa tic scanning and
easy to use

The COPRA® RollScanner can be handled very
easily without any experience with computers: simply
put the rolls on the plug. After entering a roll number or
another identifier, the roll is being scanned automati-
cally without any additional programming required.

The whole scanning process takes about one minute
(depending on roll size). Your digitized actual contour
now appears on the screen. The data can be saved in
common format, e.g. DXF, and can be processed and
stored by nearly any CAD system.

Get the original f or ming
str ate gy of stoc ked r olls

After transferring the scanned data into the COPRA®
Database, the original forming sequence (flower pat-
tern) is available and can be used by the designer for
new tubes or profiles. With these data the user can now
simulate, optimize and draw new roll sets as well as
generate NC files as if he had designed his own rolls.
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Why do | need a
COPRA ® RollScanner?

A: Because it is the fastest method to measure
the active surfaces of a roll.

Active areas are all
outer surfaces, but in
most cases, no under-
cuts and always visible
in the silhouette. Thus
the measuring job is
simplified to a 2D - prob-
lem. The COPRA® Roll
Scanner starts the measuring process at a known point
of the mandrel and is automatically following the roll con-
tour. With a tactile comparison it would be necessary to
define the centre plane of the roll.

Who can operate the device?

A: Every (careful) worker

All essential information
is reduced to select the
right mandrel size and a
unique roll name/num-
ber. Additional informa-
tion, like bore diameter
or groove sizes are op-
tional and used for ad-
ditional description.

Do | have to develop a measuring 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 dif-
ferent 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 automatically. The analysis of the measurement
result is done automatically based on the design specifi-
cation. The analysis is done by a recalculation of tan-
gentially 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 dat  a?
The RollScanner has a data base link to COPRA® DBMS

and is archiving the results automatically. 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
tangentially linked lines and arcs from the contour points,
allows a fast generation of drawings for stock rolls. As a
result of integrated logical design rules like maximum
and minimum radius, preferred chamfer 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 archives used rolls in a
recycling data base. A big advantage of using stocked
rolls lies in the resulting reduction of costs for manufac-
turing new tool sets. Why not produce a roll from an
already existing one that is no longer needed? Rework-
ing stocked discarded or useless rolls pays back quickly
by saving the costs for raw material and working
processes such as boring and milling.

70% of the total production cost for a new roll result
from costs for raw material and hardening, 30% from
design and shaping. Experience shows that by reengi-
neering a used roll total cost can be reduced to about
15% due to the fact that the new roll can usually be pro-
duced at a minimum of time required for chip removal.
The most effective way of saving costs is to use a highly
similar, oversize roll. Which roll fulfils these requirements
is identified 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 system?

The control of the pro-
cess reliability postu-
lates 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 momentarily 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 required tolerance.

It is also possible to show the position of a big deviation
in a roll by picking the deviation in the finger print with the
mouse. Big variations in tolerance can immediately be
recognised. In practice it is especially in the area of radii
as a general rule not possible to recognize manufactur-
ing errors. With the COPRA® RollScanner the quality of a
roll can be proved in a reliable and doubtless manner.

How do | protocol the scanned result?

A protocol is automat-
ically generated from
the measuring process
to be printed or saved
in PDF format. This al-
lows to create a quality
history for every roll.




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

Very often individual areas of the forming rolls have to
be reworked 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 documentation and helps this way to avoid
costly machine down-times.

How does a COPRA © RollScanner
help me if | am making my rolls using
CNC machines?

There are some typical errors that might occur during
roll manufacturing with CNC lathes that cannot be
checked by measuring just roll width and diameter.
These errors are caused by an incorrect radius compen-
sation or abrasion 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 caus-
ing unwanted plastic deformations. Finding errors like
that without a COPRA® RollScanner is very time-con-
suming and almost difficult - if possible at all.

How to verify the roll gap?

The roll gap calculation is very important, especially for
thin material. Sometimes this information is even more
important than the geometry of the individual rolls. Squeez-
ing 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 thick-
ness. The deviation between the nominal and the actual
gap is shown with a quality diagram and a graphical
superelevation along the roll contour.

Automatic alignment of both rolls Report of the roll gap

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 me-
chanical measuring units
that have the limitation of
the gauging ball diameter
the COPRA® RollScanner
is able to measure un-
limited small inner radii.

What about life time of this device?

Optical measurement is free of abrasion. The measur-
ing process is realized with a CMOS image sensor being
positioned is by means of glass scales. Both measuring
systems are working without wear. The measuring preci-
sion is guaranteed for years without adjusting.

What about accuracy when scanning small rolls?

The measuring accuracy is almost independent from the
roll size. There is only a little thermal and absolute position-
ing error of the glass scales (3um/m). In principle the mea-
suring 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 com-
T pletely visible in the cen-

Diameter Step tre plane. Any shoulder

The roll is in scanning position. however has to be mea-
At the diameter step the focus can not be igured with the front
the centre of the roll due to the horizontal . ]
planeTherefore the camera automatically edge. This edge is per-
puts the focus on the outside diameter line, 8
pendicular to the cen-
tre plane and so 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.

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 measured with the standard
backlight. In both cases the profile must be free of burrs.

Software is adapted to the measuring problem

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

Ability to operate in shop floor
A measuring laboratory is recommended but not needed

for the COPRA® Roll
Scanner. The encapsu-
lated construction en-
ables the operation in a
shop floor environment.
It is only important that
the rolls are clean and
stored at a similar tem-

_ perature as the COPRA®
The encapsulated construction enables
operation in a shop floor environment RollScanner.



COPRA ®RollScanner -
the ne w g ener ation

The COPRA® RollScanner is designed for operation
in rough industrial environment. The rolls can be han-
dled either manually, by fork lifter or crane.

Compared to the previous model the new COPRA®
RollScanner has been developed with a totally new
design concept in mind: the main body consists of a
highly precise stone base offering a reference level
that is accurate down to a few pm. The linear guide is
mounted on the stone body. The new measuring lens
displays a considerably higher magnification level
than the former model. The vertical guide of the cam-
era is mounted on a high precision normal, which
guarantees that the vertical movement is absolutely
perpendicular to the body.

Also new is the integrated illumination device that
comes as part of the machine body. Reflections that
usually occur in standard video inspection systems
are now dramatically reduced. By separating the x- and
the y-axis (camera up-down, roll back-forth) measure-
ment errors are now reduced to a minimum and there
is no more need for calibration. The RollScanner
reaches measured values of 1/100 mm accuracy and
an optical resolution of 4 um. A horizontal moveable
camera axis (3 axis models only) enables the
COPRA® Roll Scanner to measure more complex roll
shapes by adjusting the focus out of the center plane.
Being a closed system the COPRA® RollScanner is
protected against external influence of ambient light.
It operates completely free of vibration and is - thanks to
its solid granite block - resistant to thermal deformation.

COPRA © RollScanner : Type 200

The ne w g ener ation of the
COPRA ®RollScanner
solid b uilding with highest accur acy

COPRA © RollScanner
Type 200
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COPRA °®°RollScanner -

the ne w g ener ation

Fast F acts:

Digitizing and archiving of existing rolls
Contactless measuring without abrasion
Scans rolls automatically

(no extra programming required)

Quality control of the roll contour

Analysis and reworking of existing roll sets
Turntable and measuring software for
Pilger Rolls optionally available

Interface to roll database systems

(cost reduction by usage of existing rolls)
Early detection of weak points
Optimization of your production
Continuous quality documentation
Available with 2 and 3 axis for automatic focus

Tec hnical Da ta:

Computer: IBM compatible control unit
(PC) integrated

Operating system: MS Windows 2000/XP
Software: Coroma 2003

Accuracy: +/- 0,01 mm of scanned points
Interface: COPRA® DBMS, DXF

Power supply: 110/230 V 50/60 Hz

(subject to change without notice)

COPRAP® RollScanner

TYPE 200-3 |200-2 |100-3 |80-3
max. roll weighfkg] 200 200 150 150
max. roll diametgmm] 480 480 280 200
max. roll widtfmm] 480 480 280 200

approx. dimensionpn] 15x1R | 15x12 [1X08x1,65

1X08x,65

approx. weighgkg] 1250 1230 600

600

Number of controlled axe| 3 2 3

3

Ad ditional R ollf or ming Solutions:
» COPRA?® ProfileChecker Quality Control Hardware

* COPRA® RollForm Design Module Design Software

*« COPRA® RollForm Simulation Module

Simulation Software

* COPRA® DBMS Database Management System

data M Engineering GmbH
Am Marschallfeld 17
D-83626alley/Oberlaindern
Germany

COPRA ® RollScanner
pr of ile scanning

Tel.: +49(0) 824/640-0
Fax: +490) ®24/640-300
e-mail: datam@datam.de
http://rollscanndaitam.de



