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About this documentation ibaQDR

1 About this documentation

This documentation describes the configuration and engineering of

ibaQDR.

1.1 Target group

This manual is particularly intended for trained specialist personnel, who are familiar with using
electrical and electronic assemblies, as well as communication and measurement technology.

A person is regarded as trained specialist personnel if they are capable of assessing the work
assigned to them and identifying possible risks based on their specialist training, knowledge,
experience and awareness of the applicable regulations.

This documentation is aimed at persons who are involved in the evaluation of process and qual-
ity data and are required to set up, configure and maintain the ibaQDR system. The following
prior knowledge is required and/or useful:

m Basic knowledge of ibaPDA
m Basic knowledge of ibaAnalyzer

m Knowledge of the system / process for which the product data is to be recorded

1.2 Notations

In this manual, the following notations are used:

Action Notation

Menu command Menu Logic diagram

Calling the menu command Step 1 — Step 2 — Step 3 — Step x
Example:
Select the menu Logic diagram — Add — New function
block.

Keys <Key name>

Example: <Alt>; <F1>

Press the keys simultaneously <Key name> + <Key name>

Example: <Alt> + <Ctrl>
Buttons <Key name>

Example: <OK>; <Cancel>

Filenames, paths Filename, Path

Example: Test .docx

6 2.0 @
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About this documentation

1.3

Used symbols

If safety instructions or other notes are used in this manual, they mean:

Danger!
The non-observance of this safety information may result in an imminent risk
of death or severe injury:
m Observe the specified measures.

Warning!
The non-observance of this safety information may result in a potential risk of
death or severe injury!
m Observe the specified measures.

Caution!

The non-observance of this safety information may result in a potential risk of
injury or material damage!

m Observe the specified measures

Note

A note specifies special requirements or actions to be observed.

Tip or example as a helpful note or insider tip to make the work a little bit easier.

Other documentation

Reference to additional documentation or further reading.

2.0 7
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2 Product information

2.1 Introduction

For every manufacturer of high-quality goods, quality data is an indispensable part of the mod-
ern production process.

The ibaQDR (Quality Data Recording) system is an extension of the ibaPDA software and pro-
vides transparent, high-resolution quality data acquisition with convenient operation, a wide
range of interfaces, and efficient quality data management.

For meaningful quality data analysis, it is essential that the measured values acquired can be
correctly assigned to the product. For some products, length-based data mapping within the
product is also required. This means that the measured values acquired sequentially in the dif-
ferent sections of the line during production have to be mapped to the length of the finished
product at the end.

ibaQDR has been specially developed for the requirements of strip processing lines in the metal
production industry, but can also be used in discontinuous systems such as push-pull pickling,
hot and cold rolling mills, in coupled systems (“pickling tandem”), and continuous casting plants.
Moreover, ibaQDR can be applied to all kinds of production lines producing long or web-shaped
products, such as rubber calanders, paper machines or extrusion lines, as well as plants for plate
glass and wood panels.

The software to be installed is the ibaPDA software with an additional license for ibaQDR data
storage, which is enabled on the dongle.

As with ibaPDA, the stored data is displayed, evaluated, and processed using the ibaAnalyzer
software.

This documentation describes only the ibaQDR-specific functions. For all other general informa-
tion about using the software, refer to the manual for the ibaPDA product.

Since ibaQDR works closely with the segment mapping in the line automation system, detailed
knowledge of the functioning of the automation system is essential for configuration. Therefore,
we recommend that new users only implement ibaQDR with the assistance of qualified equip-
ment suppliers or in conjunction with support services from iba AG (consultancy, training, sup-
port).
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2.2

License information

For ibaQDR you can choose from several basic products with different numbers of signals and
measuring locations, which will cover most of the applications. With the ibaQDR basic licenses
you will get an ibaPDA system with the specified number of signals, two ibaPDA data stores and
the ibaQDR data store for a number of measuring locations.

The ibaPDA products are available for the required interface licenses.

Basic licenses

Order no. Product name Description

35.702560 ibaQDR-256-6 Quality data acquisition and storage for max. 256
signals and up to 6 measuring locations + 2 ibaPDA
stores

35.710240 ibaQDR-1024-32 Quality data acquisition and storage for max. 1024
signals and up to 32 measuring locations + 2 ibaPDA
stores

35.720480 ibaQDR-2048-48 Quality data acquisition and storage for max. 2048
signals and up to 48 measuring locations + 2 ibaPDA
stores

35.799990 ibaQDR-unlimited-64 Quality data acquisition and storage for an unlimit-
ed number of signals and up to 64 measuring loca-
tions + 2 ibaPDA stores

35.799992 ibaQDR-unlimited-96 Quality data acquisition and storage for an unlimit-
ed number of signals and up to 96 measuring loca-
tions + 2 ibaPDA stores

35.799993 ibaQDR-unlimited-128 Quality data acquisition and storage for an unlimit-
ed number of signals and up to 128 measuring loca-
tions + 2 ibaPDA stores

35.799994 ibaQDR-unlimited-160 Quality data acquisition and storage for an unlimit-
ed number of signals and up to 160 measuring loca-
tions + 2 ibaPDA stores

35.799995 ibaQDR-unlimited-192 Quality data acquisition and storage for an unlimit-
ed number of signals and up to 192 measuring loca-
tions + 2 ibaPDA stores

Note

At reversing measuring locations, the maximum number of passes is taken into
account in the measuring location count, as each pass is treated as a separate

measuring location.

2.0 9
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Extended licenses

Order no. Product name Description

35.700001 ibaQDR-Measuring-Location 2 additional measuring locations
30.770003 Upgrade PDA-256 to PDA-512 Increase number of signals
30.770004 Upgrade PDA-512 to PDA-1024 Increase number of signals
30.770005 Upgrade PDA-1024 to PDA-2048 Increase number of signals
30.770006 Upgrade PDA-2048 to PDA-4096 Increase number of signals
30.770007 Upgrade PDA-4096 to PDA-8192 Increase number of signals
30.770008 Upgrade PDA-8192 to PDA-unlimited |Increase number of signals

Training and application support for new users
For users who want to plan and install an ibaQDR system for the first time, purchasing the “ib-
aQDR Requirements” service package is essential.

Unlike with ibaPDA the success of ibaQDR project planning depends to a large extent on under-
standing its special functions and the complex interrelationships between ibaQDR, the process,
and the line control. Training and support are provided by experienced experts.

Order no.

Product name

Description

60.700201

ibaQDR-Requirements

1. ibaQDR standard training (1 day)

2. Project planning support (1 day re-
mote support)

3. Support for commissioning (3 days
remote support, including test using
playback)

For equipment suppliers who want to use ibaQDR for the first time, special sales conditions are
applicable. We offer a comprehensive qualification package, culminating in certification. You can
find information about this in the Appendix, chapter @ Sales conditions, page 91.

10
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2.3 System requirements

The same system requirements apply as for ibaPDA. You can find these in Part 1 of the ipaPDA
manual, chapter 3.1.

Operating system

Information about the supported operating system versions and other compatibility conditions
for other programs and hardware components can be found in the file versions_pda.htm on the
“iba Software & Manuals” data carrier or in the download Zip file. After installation, you can
also open the file by selecting Help - Version History in the menu.

Open this file in your Internet browser and click on the Version compatibility header. As well as
information about the current program version you will also find a history.

ibaPDA

Version history Version compatibility

| Version | Operating system
Windows 8.1 (x86/x64) MNET Framework 4.8

Version 1607 or later
.NET Framework 4.8 (integrated in OS in version 1903 and later)

Windows 10 (xB6/x64)

Windows 11 (x64) .NET Framework 4.8 (integrated in 05)
Windows Server 2012 (x64) MET Framework 4.8
Windows Server 2012 R2 (x64) .NET Framework 4.8
Windows Server 2016 (x64) .NET Framework 4.8
Windows Server 2019 (x64) .NET Framework 4.8
Windows Server 2022 (x64) MET Framework 4.8 (integrated in 05)

Supported hardware L Remarks |

WIBL CmStick or CmActLicense

License MARX dongle

ibaFOB-D, ibaFOB-Dexp, ibaFOB-io-ExpressCard,

ibaFOB-io-LSB, ibaFOB-SD, ibaFOB-SDe, ibaFOB-TDC,

ibaFOB-TDCe, ibaCom-L2B, VMIC-5565, VMIC-5576,  Supported on both %86 and x64 0OS
DGM200P, CP1616, CP1626, PC Link SST 5136-RE2-

PCI

Hardware

Depending on the design of the system (number of measuring locations, signals, interfaces and
scope of calculations), a powerful computer with adaptable hardware should be used. Devices
from the ibaDAQ family are not suitable for ibaQDR.

Since an ibaQDR system requires high availability, the computer should be equipped with at
least a RAID array and a redundant power supply.

Note
° On systems with a very high number of measuring locations (>96) you should
1 choose 64 bit mode when installing the software (x64 operating system re-

quired). This means that the ibaPDA Server service runs as an x64 component
and thus allows better utilization of computer resources (RAM memory, CPU,
etc.).

@ 2.0 11
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Virtual machines

The use of iba software in virtualized Windows systems is generally possible if no special PCl or
PCle cards are needed and a slight latency can be tolerated. Thus, operation of ibaPDA using
Ethernet-based interfaces (TCP/IP, UDP, etc.) in a virtual environment is possible.

Operating iba cards (ibaFOB-D, -Dexp, -SD, -TDC, etc.) in virtualized environments is not permit-
ted.

Provision of the licenses stored on a USB dongle may require what is known as a dongle server,
which can be purchased from iba AG. If necessary, speak with your iba representative or iba
Support.

For new systems, the “WIBU license” licensing method is used. Here, the licenses can be pro-
vided on a USB dongle or as a soft license. The soft license is particularly well suited for use in
virtualized environments.

Coordination and selection of the virtualization layer (e.g. VMWare, Microsoft- V, Citrix, XEN,
Oracle etc.) and/or the use of hardware interfaces via I/O pass through are not the responsibili-
ty of iba AG.

12 2.0 @
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2.4 Emergency mode

Functioning of the ibaQDR system is generally an essential factor in production, without which
quality analysis and documentation for a product or process is extremely restricted, if not im-
possible. Therefore, the risk factors that can lead to an interruption in acquisition need to be
minimized.

As is normal with an ibaPDA system, there are regular checks for a valid license. When using
USB dongles, the dongle is periodically scanned. If no dongle is installed, or the required license
is missing from the dongle, data acquisition is stopped or the corresponding function is termi-
nated.

This is different for ibaQDR. If ibaQDR storage is in progress and the dongle is damaged or re-
moved, or the soft license is suddenly invalid or not available, the system continues to runin
emergency mode. This emergency mode is maintained for four days unless acquisition or stor-
age is stopped in another way.

The period of four days gives users the opportunity to temporarily remove a dongle during op-
eration, e.g. to install a license upgrade. If a dongle is damaged or lost, it should be sufficient
time to either obtain a replacement dongle from iba AG Support or to get to the next scheduled
production stoppage.

When using soft licenses, a new soft license can be installed during operation.

The license and dongle status can be monitored in various ways:

m Information on SNMP server (...PDA\General\Licensing\Is valid and ... Time limit objects)
m Information on OPC UA server (PDA\Licensing\Is valid and ... Time limit tags)

m Virtual signal with Donglelnfo function (Info type 0 and/or 3)
For further information see 8.2.5, page 98

In addition, a missing dongle/license is indicated in the display on the ibaPDA client:

m Entryin event log

m Conspicuous message on all connected clients daily at approx. 09:30 warning that the license
is missing.

@ 2.0 13
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3

Basic principles

3.1 Properties

m ibaQDR is based on the ibaPDA software product.

m ibaQDR is an add-on to ibaPDA providing a special form of data store.

m In terms of the signal scope and the number of measuring locations, ibaQDR is scalable,
which means that it can be used for both small and large lines.

m The same system requirements apply as for ibaPDA.

m ibaQDR can also be easily integrated into existing systems.

m All measured values can be stored as length or time-based.

m Video synchronization signals from ibaCapture can also be stored, for example allowing
length-based analysis of video data using ibaAnalyzer.

m The measured values are mapped to the length of the finished product in standardized form
in a final data file.

m In addition to finished product data from the last measuring location, entry product specific
data files can also be generated at each measuring location during the process, each contain-
ing the data for the process steps completed up to that point.

m At the core of the ibaQDR function are the measuring locations, which follow the flow of
material along the line and are defined wherever quality-related measured values occur.
There are different types of measuring locations to represent different line types and process
technologies.

m Changes to the length of the product during the process, e.g. elongation due to rolling, are
taken into account, as are special cuts or strip breaks.

m The maximum possible length resolution in the finished product file is determined by the
maximum line speed, the maximum material elongation, and the sampling rate.

m The standard length resolution is 1 meter.

Finer resolutions into the centimeter range or mapping in different units, e.g. “ft”, are possi-
ble with a sufficient sampling rate. Coarse resolutions, e.g. 10 m, as common in wire rolling
mills, are possible as well.ml

m In addition to length-based data stores, time-based ibaPDA data stores can also be created in
parallel, e.g. for consumption values or product-independent measurements.

m Virtual signals and special functions enable further adjustments to be made in ibaQDR, for
example to achieve improved tracking.

m Additional information such as scalars or text data (e.g. product ID, setup values, etc.) can be
transferred to ibaQDR using text signals and incorporated into the data file.

m The ibaQDR data files can be processed and analyzed with no problems using standard tools
such as ibaDatCoordinator and ibaAnalyzer.

14
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m The ibaDatCoordinator-DB extension enables the stored data to be automatically provided to
other systems such as MES (manufacturing execution system), DataWarehouse or individual

applications in a simple, transparent database structure. The most common database sys-
tems are supported.

m Using ibaDatCoordinator, ibaAnalyzer and the report generator, intergrated in ibaAnalyzer,
highly informative quality reports for each product can be generated automatically.

@ 2.0 15
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3.2 Functional principle

The core function of ibaQDR is accurately assigning quality data to the product along its length.

ibaQDR carries out this assignment based on the initial time-based data store. At the end of the
process, the measured values occurring with a delay are precisely assigned to the product at the
point where they were measured.

Data relevant for quality includes:

m Product dimensions (width, thickness, etc.)

m Profiles (strip coating, thickness cross-sectional profile, etc.)
m Production parameters (temperature, tension, pressure, etc.)
m Setpoints and measured consumption values, etc.

However, as an additional application for more in-depth process analysis and optimization using
ibaQDR, it can also be useful to include more extensive signal data such as status bits, control
data, etc. in the ibaQDR store. These ibaQDR applications may then cover several thousand sig-
nals.

The production line is split into several sections (measuring locations) in which data relevant to
quality is generated. In addition the product, for example a steel strip, is divided into length seg-
ments, which are tracked through the line by a material tracking function.

The figure below illustrates this principle using the example of a strip processing line.

Temperature measurement
at strip meter 231

Weld s';eam

'\ + / Tension measurment

Measurement locations at strip meter 234

with a...n sensors \

Strip, divided bz 1 meter-segments

§321

1 Weld Seam

Coiln —>
Strip forward

— Coil n+
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The measured data is initially stored separately by measuring locations, and the tracking ID and
the position (length) of the product relative to the relevant measuring location are also stored.
These measuring locations can be thought of as small individual ibaPDA systems along the over-
all line, which the product passes through in sequence over time. The number of measurement
files produced is the same as the number of measuring locations.

The following graphic shows a simplified example of a hot-dip galvanizing line with measuring
locations defined (red circles with “M”).

Cooling section

Annealing section

Pickling bath / rinsing S — Inspection

Oiling

Welding machine Stretch levelling machine

Pay-off reel Galvanizing K
@ Entry looper Exit looper Coller

In this example, the measuring locations are:

m Uncoiler1+2
m Welder

m Measuring roll 1
m Annealing

m Galvanizing

m Cooling

m Skin pass mill

m Stretch leveler
m Thickness gauge
m Shear

The completion signal for a product (e.g. cut at the end of a strip) filters out the measured data
from the individual measuring location files by tracking ID and length value and writes it to a
finished product file. This file now contains all measured values belonging to the product that
has just been produced, standardized to the finished product length.

Material elongation due to production processes is taken into account. In addition to the fin-
ished product files, data relating to the entry strip can also be stored, or “intermediate files” can
be generated during the process, which include all data up to a particular measuring location.

However, it is important to note that the length standardization here also takes into account
strip elongation and thus standardization is to the last measuring location.

@ 2.0 17
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3.3 Parallel operation of ibaQDR and ibaPDA

Because the ibaQDR function is merely an add-on to the ibaPDA software and thus all the
ibaPDA features can be simultaneously used with the ibaQDR function on a system, it would be
easy to consider doing without a separate ibaPDA system. This is not recommended because of
the different objectives of the systems. In actual fact, a separate ibaPDA system should always
be available when using an ibaQDR system.

The ibaPDA system is used for diagnostics and analysis of fast-moving process events. It is the
preferred solution for maintenance, monitoring, and fault analysis. Therefore, it is often neces-
sary to change the signal configuration, e.g. to apply new signals. However, every change to the
I/O configuration in ibaPDA requires acquisition to be stopped and restarted.

By contrast, the ibaQDR system requires uninterrupted operation when production is in prog-
ress. Every time acquisition stops, ibaQDR loses synchronization with the production process,
which means that the data acquired up to that point is normally lost and the finished product
files can no longer be generated. Each time acquisition is restarted, synchronization with the
production process must be carried out first. This means that an entire (dummy) product has to
pass through the line before all measuring locations are re-synchronized. This prevents sponta-
neous work, as is sometimes necessary during maintenance.

In addition, the measurement signals for the ibaQDR system are usually defined once and are
then not, or only very infrequently, changed. These configuration changes should be carried out
during scheduled system stoppages.

Some of the process signals to be measured are often required by both systems. Depending on
the interfaces used to transfer the measurement signals from the process automation system to
ibaPDA or ibaQDR, different solutions for supplying the data to the two systems are possible.

PROFIBUS DP, Ethernet TCP/IP and other bus systems: Measured values generated by the auto-
mation system and to be stored in both systems (ibaPDA and ibaQDR) are transferred in sepa-
rate telegrams, once to the ibaPDA system and once to the ibaQDR system.

ibaNet: If required, measured values supplied via optical fibers (e.g. from ibaPADU, ibalink,
ibaFOB,...) can be forwarded directly from one system to the other using ibaFOB-OF-Link
interface connections or ibaBM-FOX-i-30 modules (optical fiber multipliers) and fiber optic
cables. When using ibaFOB-OF-Link interface connections, the signals should first be routed to
the ibaQDR system and then forwarded from there, as ibaQDR is usually operating constantly.

ibaNet-E: The required signals can be received by both ibaQDR and ibaPDA via this Ether-
net-based protocol, provided that ibaNet-E-compatible devices are the data source,
e.g. ibaM-COM.

Furthermore, it is useful to use the ibaPDA system for storage and analysis of the installed mate-
rial tracking system in the basic automation (level 1).

In any case, a time-based standard store with all signals should always be configured and used
on an ibaQDR system alongside the QDR store. Storage can be carried out locally and in a rela-
tively short time. It provides practical assistance in support cases (playback) and with installa-

tion and configuration of the system.
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3.4 Topology and data flow
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The idaQDR system is typically located between the basic automation system (level 1) and the
production monitoring or production planning level (level 2).

It can be connected to the basic automation system in a variety of ways. The appropriate inter-
faces for the control type and manufacturer are used. These could be Ethernet-based interfaces,
field buses or discrete digital and analog signals.

Storage of quality data can either be carried out locally on the ibaQDR computer or on an addi-
tional file server in the network.

The material tracking signals and the measured values relevant for quality come from the basic
automation system. In addition to the pure tracking and measurement signals, further data cor-
responding to the relevant product can also be transferred, for example from level 2. This infor-
mation, which is often alphanumeric, can be saved as text signals in the data file along with the
measured data. However, it can also be used to name the data files, so that each data file can be
clearly assigned to the product.

Using the SQL interfaces in ibaPDA, it may also be possible to incorporate the additional infor-
mation directly from higher-level systems.
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The product-specific data must be transferred from the basic automation system and from level
2 to ibaQDR with the correct time and location as a “live stream”. This means that ibaQDR, level
2, material tracking, and the basic automation system must be synchronized with respect to the
product (“tracked part”).

The data files stored on the ibaQDR computer or a file server can be automatically analyzed,
processed and extracted into databases using a combination of ibaDatCoordinator and
ibaAnalyzer.
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3.5 Material tracking

This section describes the signal processing and the tasks involved in material tracking.

Example illustrations are based on a strip processing line.

3.5.1 Material tracking function

As the name suggests, the material tracking function involves tracking the material that is pro-
cessed to a create a finished product as it passes through a line or a process.

The primary purpose of this is to provide the components of the line or the processing ma-
chines with information about where the material is located and when particular processing
operations are to be started or new setpoints adopted. The start and end of a piece of material
are particularly important, for example to adjust the lateral guides in good time when changing
material or to adopt new setpoints for controlling the thickness of a mill stand.

For ibaQDR, the length of the material is also important, as the ultimate aim is to map the mea-
sured values to the length of the finished product.

In terms of the tracking data, each piece of material is assigned a tracking ID, which is normally
linked to the material or product ID from the production planning system.

Depending on the line type, the material tracking system must be capable of tracking multiple
products (tracked parts) that are simultaneously located in the line.

For processes such as a strip processing line, the material tracking system also has to be able to
deal with different production scenarios (1:n, n:1 and n:m production).

3.5.2 Signals from material tracking system for ibaQDR

Ideally, the material tracking system supplies the following signals that can be used for ibaQDR
(example of strip processing line):

m Measured strip length values or length counter for the individual line sections, where avail-
able

m Internal tracking IDs for the tracked parts in these sections
m Trigger signal for completion of tracked parts (e.g. cut signal from exit shear)

m Operating statuses of uncoilers and coilers and / or active entry paths
and the speeds in these sections

From text signals (e.g. from Level 2):
m Product ID of next product coil
m Setpoints

m Further information such as customer ID, material class, setpoints, tolerances, etc.
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What if there are not sufficient signals?

If there is no material tracking available, or the material tracking system installed only supplies

very rudimentary or imprecise data, it is possible to compensate for this deficit to a limited ex-

tent in ibaQDR itself. Special functions and virtual signals can be used to determine or calculate
the required information.

You can find information about this under & Adjustments with virtual signals, page 83

If a good supply of data to ibaQDR is not feasible using this method, either more effective mate-
rial tracking should be planned or expansion of a PLC program should be considered.

Reducing the number of tracking signals required

On very large lines with a high number of measuring locations, the signal volume at the inter-
face between the material tracking and basic automation systems or with ibaQDR can be con-
siderable.

ibaQDR provides effective functions to enable this signal volume to be reduced.

For example, it is possible to use the same speed signal for multiple measuring locations if they
are located within a line section with the same material speed. This is the purpose of the mea-
suring locations with offset, where only the relevant distance (offset) to a standard measuring
location has to be known.

Tip

For measuring locations with offset, neither a measured length value nor a track-
O ing ID is required. To reduce the number of signals between the material tracking
system and ibaQDR, it is worth investigating where measuring locations with
offset can be used. The measured length value and tracking ID are then only re-
quired for the standard measuring location to which the offsets refer.
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3.6 Important definitions

To gain a better basic understanding, some of the ibaQDR-specific terms are explained below.

3.6.1 Measuring location

A measuring location is a point or a tightly delineated section of the line (e.g. brush cleaning,
furnace pre-heating zone or skin pass mill) at which one or more measurement signals are ac-
quired.

The following types of measuring locations can be defined in the ibaQDR system:

m Standard measuring location

m Measuring location with offset (after a standard measuring location)
m Measuring location in front of the tracking start

m Reversing measuring location

m Dividing measuring location

A further sub-type “Tracking start” is provided once by default (generally a standard measuring
location).

For measuring locations in front of the tracking start, the distance to the tracking start measur-
ing location behind it must be specified, and for measuring locations with offset, the distance to
the previous standard measuring location.

At a standard measuring location, product elongation can be taken into account.

At a reversing measuring location, product elongation and the number of reversing operations
can be taken into account.

For correct product management (tracking) and mapping of measured values to the correct
length, each measuring location also requires the information from the tracking ID and one or
two length measurement signals.

For further information about the measuring locations and their configuration, see @ Creating
and configuring the measuring locations, page 43.
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3.6.2 Tracking signals - Tracking ID

Tracking IDs are special input signals that are required for accurate material or product tracking

in the line. ibaQDR uses these signals for internal management of the measured data, identifica-
tion of the start of the product, the end of the product, and a change of product, and for subse-
guent precise assighment of the measurement values to the length.

The following HMI screenshot contains three tracking IDs (ID =4 red, ID =5 greenand ID = 6
blue) in the line.
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In ibaPDA or ibaQDR the tracking IDs are displayed as follows in the graph:

% 190.0] racking_ID_welder (3.0
) @ (301 3] vacking_ID_anneaing (200)
84 @ [3015] tracking_ID_galvarizing [2.00]
@ [31112] tracking_ID_skin_pass (2.00)
@ [30:12] racking_|D_skin_pass (2.00]
7 @ [31:27] trackingID_chear (2.00)
v @ [31.28) shear_out (0]
6
5 —‘

]

REL i 1 r{ﬂ ‘ ‘
12:58 1257 1256 1255 12:54 12:53 12:52 1251 1250 1249

*)The snapshot in the HMI screen above is currently suitable. Welder ID = 6, Annealing, Galva-
nizing and Skin Pass ID = 5, Shear ID = 4

Tracking IDs must be unique in the line, i.e. a tracking ID may only represent a single complete
section (tracked part). When a tracked part has completely left the line, the tracking ID can be
assigned again.

In large lines, the tracking IDs are usually generated by a special control unit for material or weld
seam tracking and transferred to ibaQDR. In smaller lines, this function can also be performed
by a PLC.

In certain cases, it is also possible to use the virtual functions in ibaPDA to calculate correspond-
ing signals, if the line control unit not fully provide them.
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3.6.3 Tracking signals - Length counter

For correct mapping of the measured values over the product length, ibaQDR requires length
signals, which are normally transferred from the material tracking system.

Some lines, mainly newer ones, have actual value sensors that can output measured length val-
ues. ibaQDR can process these measured length values directly for the data store.

If no length signals are available, the length value can also be calculated as a virtual signal using
the calculation functions in the ibaPDA expression builder. This can be done easily by integration
of a speed signal. Calculations based on a motor speed, taking into account the gear factor and
roll diameter, can also be easily implemented.

Older lines often still contain actual value sensors that provide meter pulses. A meter pulse in-
dicates that the product has advanced by 1 m in the relevant section of the line. The material
tracking system pre-processes the meter pulses and provides them to ibaQDR as binary signals
using a suitable interface.

As only analog values can be entered for the length signals at a measuring location, in this case
the meter pulse must first be converted into an analog length value using the virtual signals (ex-
pression builder).

More information about the individual functions and application examples can be found in
chapter & Adjustments with virtual signals, page 83

3.6.4 Tracking signals - Reference to finished product

At least a reference to the naming scheme in the higher-level systems and thus meaningful
naming of the ibaQDR DAT file is essential. This text signal must exist before the ibaQDR DAT
file is generated and is generally provided by Level 2/3 or the MES via a TCP/IP-telegram. As
mentioned already, it is also possible to export this data directly from a database using the DB
interface.

If the product name (e.g. the finished coil number) is not yet defined immediately before com-
pletion, it is possible to specify the final name later using ibaDatCoordinator (data update task).
If temporary autonomous operation of the line without Level 2/3 (MES) is possible, the refer-
ence information should be provided directly by Level 1.
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3.6.5 Time base

Measured value acquisition in the ibaQDR system is based on the acquisition time base. The
measured values are acquired using the timing from this time base. The choice of time base
influences the computer load and should be adjusted for the features of the relevant line. The
maximum line speed is the most important design criterion. The frequency of the division cuts
and the rate of the finished products should also be taken into account.

Particularly for the tracking signals it is essential to make sure that the required length resolu-
tion is assured in the ibaQDR system, i.e. there is at least one time-based raw measured value
for each measured value in the ibaQDR DAT file.

I Example
Maximum line speed

300 m/min or 5 m/sec
Required length resolution in ibaQDR
0.5m

Selected time base

To reliably acquire every 0.5 meter of the strip, a time base of < 100 ms should be set. How-
ever, setting a base sampling speed of < 50 ms (corresponding to > 20 samples per second) is
strongly recommended.
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Project planning

i} Project planning

This chapter describes the essential project planning steps in preparation for configuration of

the system.

4.1

Project planning guidelines

1. ldentify the line type and the associated line properties (e.g. maximum speeds, operating
modes and functions, such as reversing mode, etc.). A line diagram (Visio or AutoCAD draw-

ing, HMI overview diagram or similar) should always be available.

Example: HMI overview of QDR simulator

I?gveglrg anrealing section  galvanising \?gﬁgg
0974 T 78T
i | p e A
PR
[ |
Fees { } "
[meaen
D371 100012 H ” "
DSDDm product coils
D=4zt 00011 D=
Q whn
S8 £ ff S8 £f S
D371 100010 ID=471100001
Q s PPy . =
ID=471100003 ID=471100002
S g
" J R =
ID=471100008 et
0.990 e .
e=a n ) AP = — ¢ =~
3 ID=471100004
101 8y
. fn pa pa pe g TR
payoffreel 1 Sheard skirpass mil - stretech [l o
Ib 471000 & shear 2 2 veling  |\Eage
e e 8 welding T e ] maching ST teh
exit shear
rachirie /||| ¢ oo coiler
5 22w ][ : @[] ID=471100004
ldoeel ;LQ:O ®! & dodk @ = 0,539 mm
2 L o] 9 ’ S
. D=6 0 =5 D=5 ID -5 D=4
e o
2 3 b 314 mis 400 40 mes 412ms 338 mis
B0 m

0 Usmin 471100008/
1242 mm
500.0m

471100005

106 U/min
42 mm
2383m

2. Clarify which data is relevant for quality in your application and therefore needs to be
stored. It may be useful to involve the quality department at this stage.

3. Clarify the data sources and thus also the data interfaces that are required for ibaQDR to
acquire the measurement signals (including any options requiring a license).

Identify the line sections with different speeds than one another, for example, the number

and positions of the installed bridle rolls for speed measurement in a strip processing line.

2.0
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At the top, the figure shows a simplified view of three different speed ranges using the example
of length measurement in a strip processing line: Welder in the entry section (blue) with accel-
eration and deceleration, furnace (red) with constant speed and shear in the exit section (green)
with acceleration and deceleration. The graph below shows the tracking IDs.

5. Identify locations in the line where a change of length (elongation) of the product occurs,
e.g. roll stands, stretcher leveler, etc.

T énoth_skin_pass_entry_ (m)
lenuth _skin_pass_exit_u (i

ser

— tracking_ID_skin_pass

sec

10:28:30 10:29:00 10:29:30 10:30:00 10:30:30 10:31:00 10:31:30 10:32.00 10:32:30

At the top, the figure shows an example of measured length values for the entry side (blue) and
exit side (red) on a skin pass mill (approx. 3% skin pass level). The graph below shows the track-
ing ID.

6. ldentify which sensors or which signals are available for precise material tracking, e.g. hole
detectors for weld seam tracking.

7. Define the text telegrams and text signals that ibaQDR receives to write the product-specific
information to the data file and name the finished product files.

8. Specify the measuring locations along the line (type, number, position).
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9. Specify the signals that ibaQDR requires from the material tracking system for each section
of the line (measured length or speed values, tracking ID, offsets, etc.). This step is best car-
ried out using a spreadsheet, e.g. MS Excel.

Max. Entry Exit
No |ML Name Type | Tracking-ID | Elongation % Length Length Active Offset Speed
0 |payoffreell BTS [3.2] 21 [1:0]
10 |payoffreel 2 BTS [3.3] 13 [1:1]
20 |welder STD [30:0] 0 [0:0]
30 |gaugingroll 1 STD [30:5] 0 [3:0]
40 |annealing STD [30:13] 0 [0:8]
50 |galvanizing OFF 360
60 |cooling OFF 402
70 |skin pass STD [30:12] 10 [1:2] [1:3]
80 |stretch leveler OFF 4
90 |thickness exit STD [30:10] 0 [1:12]
100 |(shear STD [31:27] 0 [1:11]

10. Specify the measurement signals to be measured during operation and assign them to the
relevant measuring location.

11. Establish the connections between the ibaQDR system and the data sources (PLC, level 2).

12. Configure the input signals in the 1/O manager (signals from material tracking system, pro-
cess signals, text signals).

13. Configure the data store.
14. Check the DAT files generated by ibaQDR.
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4.2 Preparatory actions in ibaAnalyzer

If an ibaPDA system is already installed,the available tracking signals should be examined in
ibaAnalyzer. Here, you can also prepare virtual signals so that they can subsequently be trans-
ferred to the ibaPDA 1/0O configuration.

Checking the availability and plausibility of tracking signals

The following figure shows the tracking signals from our CGL-QDR simulation (speeds, tracking
IDs, measured length values and digital active/inactive signals for measuring devices).
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The following figure shows an example from a hot rolling mill, where the edger and two rough-
ing stands are run in reversing mode. The top graph shows the raw signals from the material
tracking system for the head and tail positions of the slabs. The lower three graphs show the
length values for each pass calculated in ibaAnalyzer based on these raw values.
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Checking the required time base and the required length resolution

The time base must be selected so that at least 2 samples are acquired for each required length
segment (in this case 1 m) at maximum speed. The more values per length segment, the better.

In the following example, we can see that the signals are available with a sampling rate of 10
ms, but the actual resolution differs for the different length signals. However, a 1 m resolution is
always possible overall.
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21168584 — entrarmesting sty T
665.8- -
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665.5- /*/'7

665.4- - B
665.3: —
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665.1 p———
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555-
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520
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L S —
Signals _ Reportinfo Search _ Analysisfles 11:11:13.100 111113425 11:11:13.150 111113475 11:11:13.200 111113225 111113250 11113275 11:11:13.300 111113325

Markers vax
SignalName x1 x2 x2-x1 v v2 ¥2-v1 Unit
9 [length_welder 11111315000 11:11:13.16000 001000 335,042 335123 0.081 m
sy 11111315000 11411316000 001000 665240 665280 0040 m
11:11:13.15000 11:11:13.16000 001000 52000 53000 1,000

The top two graphs show the length at the welder and annealing. There a full meter is traveled
over the entire length of the graph (approx. 240 ms). An acquisition time base of 10 ms results
in approx. 24 samples per meter. At the shear in the exit section (lower graph) 5 m is traveled in
the same period due to the higher speed. The resolution is still sufficient at 4 to 5 samples per
meter. The jumps in the length value are always exactly 1 m and no more.
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Check for signal quality and accuracy

Examine the usability of the tracking signals in terms of sufficient accuracy for material tracking
(resolution of length measurement signals, meter pulses, etc.). Are there any outliers or other
anomalies?

In the following example, anomalies can be identified in the signal form for the length signals.

Hefinaht Position der 2. Hefinaht [m]
Hefinaht Position der 3. Hefinaht [m]
= DBG0S DEXZ. 1 Speichar SehniftWarhereiten Anwickeln

‘EHEMEMPDSM” der 1. Hefinaht [m]
= DBB0S DEXZ 0 Speicher Heftnaht vor Schere

40004

1500+

1000+

| |
|
=

10:30:00 10:45:00 11:00:00 11:15:00 11:20:00 11:45:00 12:00:00 12:15:00 12:30:00 12:45:00 12:00:00 12:15:00 13:30:00

Check for deterministics in the length values or data loss

If a length signal comes from a PLC, the output cycle must be sufficiently fast that there are still
at least two output cycles per length segment (in this case 1m) at maximum speed.

In the following example, we can see that the output cycles of 100 ms would be sufficient, but
the length signal actually only has a resolution of 1000 ms and thus the 1 m QDR resolution can
no longer be deterministically mapped.

Heftnaht Position der 1. Heftnaht [m]
Heftnaht Position der 2. Hefinaht [m]
1856 Heftnaht Position-der3-Heftnakt ]
= DEB0S DEXZ 1 Speicher SthnittvWarbereiten Anwickeln
= DBR0S5 DBX2 0 Speicher Heftnaht vor Schere

1855

1854

1853,

1851

1850

1129360 1129365 11:29:37.0 1129375 1129380 11:29:385 11:29:33.0
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4.3

Planning measuring locations

The best way to create an overview of measuring locations is in a table (Excel sheet). Set up a
sufficient number of columns to allow the information to be added gradually.

Based on your technological requirements, identify the necessary measuring locations and
specify the type and a name for each of them. Then add the corresponding parameters, e.g. off-
sets or max. elongation. Assign the appropriate tracking signals to the measuring locations, for
example tracking ID, entry and exit length, or speed.

No. [ ML name Type | Offset Tracking- | Entry Exit Max. elon- | Speed
ID length length gation
0 Uncoilerl BTS 21 [1:0]
10 | Uncoiler 2 BTS 13 [1:1]
20 | Welder STD [30:0] [0:0] 0
30 |Measuring STD [30:5] [3:0] 0
roll 1
40 | Annealing STD [30:13] |[0:8] 0
50 |Galvanizing |OFF 360
bath
60 | Strip cooling | OFF 402
70 | Skin pass mill | STD [30:12] |[1:2] [1:3] 10
80 |Stretchlev- |OFF 4
eler
90 | Thickness STD [30:10] |[1:12] 0
gauge
100 | Shear STD [31:27] [1:11] 0

Table 1: Measuring location table for our example

BTS = Before tracking start, STD = Standard, OFF = With offset

Tip

Q

If you have access to ibaPDA or ibaQDR you can also enter the measuring loca-
tions there in the data store configuration.

The advantage is that you get a constant overview of the measuring locations in
order (tree structure) and also an overview table showing the assignment of sig-
nals, measuring locations, and profiles.
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4.4 Planning tracking signals

Specify which signals you require for full control of the ibaQDR system.

To do this, it is useful if you have specified the required measuring locations first. For example,
measuring locations that are located within the same speed zone can obtain their length signals
based on the same speed signal.

Are there measured length values or meter pulses, or are only speed signals available? Depend-
ing on whether or not the required signals are available in sufficient quality, you either have to
program suitable signals in the PLC or create them in ibaQDR. Where you have clear length sig-
nals, you should use them.

In addition, for each measuring location (except measuring locations with offset) you need a
signal that transmits the tracking ID.

Some measuring locations require additional signals:

m A measuring location in front of the tracking start requires an “Active” signal.
m A dividing measuring location requires two tracking ID signals.
m A reversing measuring location requires signals for the passes.

To ensure a clear configuration, it is advisable to list the signals in a table.

Measuring loca- | Signal Signal ID Signal source
tion
Uncoiler 1 Speed [1:0] PLC
Uncoiler 1 Tracking ID MTS
Uncoiler 1 Active [2:0] PLC
Uncoiler 2 Speed [1:1] PLC
Uncoiler 2 Tracking ID MTS
Uncoiler 2 Active [2:1] PLC
Welder Length Welder QDR virtual
Welder Tracking ID Welder MTS
Length Measuring roll 1
Length Annealing

Table 2: Example table of tracking signals
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4.5

Planning the signal to measuring location assignment

For a comprehensible configuration, it is advisable to define the data relevant to quality for the
ibaQDR store and list it in a table.

You can then add the signal name, unit and, if applicable, the measuring channel number, and
also note the assigned measuring locations and profiles.

In addition to the measured quality data, you should also store the tracking signals.

ID Signal name Unit Measuring loca- | Profile
tion
[0:0] Speed m/s Uncoiler 1 1m + Asis
Strip thickness mm Thickness gauge |1m +As s
1
Speed m/s Uncoiler 2 1m + As is
Strip thickness mm Thickness gauge |1m +Asis
2
Entry looper strip tension | kN Bridle roll 1 1m + Asis
Furnace temperature °C Heating zone Im+ Asis
Galvanizing bath tem- °C Galvanizing bath | 1m + As is
perature
Galvanizing layer thick- g/m? Air knife 1m +Asis
ness
Rolling force kN Skin pass mill Im +Asis

Table 3: Example signal table

2.0
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5 Configuring a QDR data store

The core function of ibaQDR, namely mapping measured values to the length of the product, is
configured in the form of the ibaQDR data store.

This is where you map the line with the measuring points, define the length and time resolution
for the data store and specify what the finished product files will be called.

There is only one single ibaQDR data store per ibaQDR system.

5.1 Profile

General information about profiles can be found in the manual for ibaPDA, Part 5.
A special “Time/Length” profile type is available for an ibaQDR data store.

Before you configure the actual data store, you should create at least one suitable profile for the
ibaQDR data store, so that you can assign the measurement signals later.

You assign the signals and profile later when configuring the measuring locations.
Adding a profile
Open the data store configuration and select the Profiles node in the top left.

Expand the <Add> button on the right of the dialog and select Time/Length.

Profiles
™ As is | Add 3w | v|
A Tme B BEBO
% | ™ Time, non-equidistant [_E'Q
«= Time, DB/Cloud £m
Time/Length ﬂ|
«»  Length i 1E .
—rr TreT oL =

You can now configure the profile properties.
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Profile properties

Profile properties
Type: TimesLength ﬂ
Mame: |T|mefLength 1 |

Time based

(®) Original timebaze

() Absolute timebase 10,000 % ms
() Relative timebaze 10 2 | x orginal timebase
Fittering :

® Mone ) Min

() Average () Max

Length based

Length: 1,000~ m
Fittering :
(@ Mone () Min
() Average O Max
[ ] Compression with precision 0,100 =

Type
Shows the type with the appropriate store types (symbols)

Name
Enter an unambiguous and understandable name here.

Time-based, length-based

By enabling one of these options or both of them, you determine how the data is written to the
data file.

For a time-based store, the settings are the same as for the “Time” profile.

For a length-based store, the settings are made accordingly. A length interval can be specified
here instead of a time interval. The default setting is 1 m. You can enter both higher and lower
values.

Tip
If you enable both store types, you will have advantages later when examining
Q the data in ibaAnalyzer. You can then easily switch between a length-based and

time-based representation. Particularly during commissioning and troubleshoot-
ing, comparing the time and length representations can be very useful.
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Filter
For both time-based and length-based stores, you can use filters.

m None: The current value is stored (first sample).

m Min, Max, Average: The corresponding calculated value is saved. The acquired values within
a storage interval are used in the calculation. For length-based ibaQDR data, as there are
normally a large number of “raw values” for a length interval (e.g. 1 m), the best approach
should be considered carefully. It is also possible to define multiple profiles, each with differ-
ent length intervals (see note below).

Note
° If you want to store Average, Max. and Min. values, you must first have made
1 copies of the original measurement signals using the virtual signals. You can then

assign each of these signals to a different profile, one for the average values, one
for the maximums, and one for the minimums.

Example:

Profiles

™ Asis

o Im = Asis

ko Length-High precision
ko Length Tm max

o Length Tm min

Compression with precision

Here you can enter a value to achieve further compression of the stored data volume. If this
option is enabled, a new measured value is only saved if it differs from the preceding measured
value by more than the amount entered. This allows you to define a tolerance band for changes
of values, e.g. to prevent “noise” from a measuring device unnecessary inflating the data file as
long as the changes in value are within a reasonable range.

Note
° The value to be entered is an absolute value, which always relates to the scaling
l of the measurement signal to which the relevant profile is linked. If you want

to use this option and assign different signals to this profile, make sure that the
value entered is appropriate for all linked signals. For example, the value 1.0 may
be appropriate for a temperature measurement (in °C) but not for a thickness
measurement (in mm).
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5.2 Data store - General settings

The ibaQDR data store is added by selecting “Add data store” in the Data storage area.

¥ Data storage
DB EsEEE MW E B

Data store type :

Add data store I

[_:'o Timebased data store
[_:E iball DR data store
7@ ibaHD timebased data store

g ibaHD evert data store

+ g ibaHD lengthbased data store

3 DB/Cloud timebased data store
% Kafka cluster timebased data store
& Mind Sphere timebased data store
ﬁ MQTT timebased data store

(")) InfluxDB timebased data store

processing lines or rolling mills)

An ibaQDR data store is useful in applications where a large number of measured values are generated (e.g. in strip

Cancel
Select “ibaQDR data store” and confirm with <OK>.

5.2.1 Basic settings for the data store

%) Data storage O *

0B EsERE [ W =l
@ Profiles

(403 Stop prevention

-l Diagnostics

(& Certfficates

-

B‘E& Measuring locations

[ Locked
Active

lgnore changes in the length signals that are larger than

[] Debug mode

Maximum number of log files: |15

Process signals in parallel

Open log file

ibaQDR

----- ED 0. MLO Don't generate product files when ibaQDR is not fully synchronized
- q” 10.ML1 =
m Product file [] Dont generate product files that are shotterthan 2.0 =]
il Add measuring location [ Ignore timebased data when the line is stopped for more than |50 minutes
----- ) Add data store ...
lgnore tracked parts that are shorter than 5.0 = m

Unit of length: D

10 = m

|IIIIIIIIIIII
12 24 36 48 60

iIII
0

Y 2 o]

Apply Cancel
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Locked
If you enable this option, a data store configuration can only be changed or disabled if the cur-
rent user has the corresponding rights with the user management enabled.

Active

Data store must be enabled in order to work. The advantage of configuration and activation be-
ing separated is that you can define and configure several data stores without being obliged to
use them all at the same time when you disable the store you do not require. Simply disable the
data stores you do not want to use.

To enable a data store, click on the major branch of the relevant data store and check the Active
option.

Length unit
Set the base unit of length (default m). This string is then reused in all subsequent dialogs (up to
ibaAnalyzer). You can enter another unit, e.g. “ft” (feet) here instead of “m”.

[ Locked Urit of length:  |m

Active
Don generate product files when ibaQDR iz not fully synchronized

[] Dont generate product files that are shorterthan (2.0 =
[] lgnore timebased data when the line is stopped for more than |50 = minutes
lgnore tracked parts that are shorter than 50 = E

lgnore changes in the length signals that are largerthan |10 = E

Don't generate product files when ibaQDR is not fully synchronized

If you enable this option, only complete ibaQDR files are generated. However, when starting
data storage it means that no ibaQDR file is generated for all entry products currently in the
line. Particularly for “long lines” such as pickling tandem lines (PLTCMs) this option is frequently
disabled as a compromise, in order to at least obtain files with data for the last measuring loca-
tions for the entry products already in the line.

Don't generate product files that are shorter than ...

This option allows scrap cuts to be hidden and thus prevents product files being generated for
incomplete strip sections. The option is definitely advisable if a large number of sheet cuts are
made using flying shears in the exit section of a line. It is also possible that with short scrap cuts,
for example, (e.g. 0.2 m) there is no guarantee that data will be available for all measuring loca-
tions.

Ignore timebased data when the line is stopped for more than ... minutes

If the entire line is stopped, i.e. all length signals are constant for more than ... minutes, it does
not generally make sense to continue storing data for length mapping. Particularly for longer
stoppages, very large data volumes would accumulate for the entry products, which could lead
to problems when restarting and generating the ibaQDR files (memory overflow, etc.). Setting
an appropriate value here is strongly recommended. The time-based data from the stopped sec-
tions can also be taken from parallel configured ibaPDA stores if required.

If a line stop is detected, ibaQDR reports this in the event log and the measuring locations are
flagged with a pause icon in the data store status window:
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=@
=+ QDR
: ﬂ-"u- Last product file:
L-JE Last entry product file:

. =3 Measuring Locations

ﬁ ID= & L= 4m d:\dat\gdr\EntryCoils\Entry\MLO_204€.dat (00:01:13)

“ ID= & L= 44m d:\dat\gdr\EntryCoils\Messrolle 1\ML1l 1&75.dat (00:01:32)
& ID= & L= 34m d:\dat\gdr\EntryCoils\Messrolle 2\MLZ 1675.dat (00:01:25)
h ID= & L= 23m d:\dat\gqdr\EntryCoils\ML with offset\ML3_01€4.dat (00:01:25)
5 n ID= 5 L= 14m d:\dat\gdr\EntryCoils\ML3\ML4_01éé.dat (00:01:22)

B\f Verbrauchswerte (pro Stunde)
. d'\dat\gdrigdr_time\pdal1.dat (00:01:41)

This would produce the following in the ibaQDR data file:

x| 804 4
o] . ML1 entrylength

60
50
40
304

204
101

ol /sec
10.0 '[CM] 4
154~ thy ikl

Elix

5.0
254
04
-2 54
-5.04
-7.5
-10.0-

ol

12:26:30 1226:40 12:26:50 12:27:00 12:27-10 12:27:20 12:27:30 12:27:40 12:2750 12:28:00 12:28..

Ignore tracked parts that are shorter than ...

In the entry section of strip lines, it is possible that very short tracking IDs are generated at the
first measuring location (e.g. welder) due to movement back and forth, and these do not need
to be tracked further. This setting can be used to filter them out.

Ignore changes in the length signals that are larger than
Large “jumps” in the length counters (with the exception of the reset at the transition from one
tracked part to the next) generally indicate an error and can be filtered out.

Debug mode
If you enable this option, detailed messages are displayed in the ibaPDA event log window. En-
abling the option is recommended.

Maximum number of log files

Here, you can set how many log files are stored (cleanup). If the system is only checked very
sporadically, it may be useful to increase the value. One file is normally created each day. The
value specifies how many days the log files are available for.
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Process signals in parallel

With more than 32 signals per measuring location, this enables you to enable or disable paral-
lel processing, which results in a performance improvement particularly on modern multi-core
computers.

<Open log file> button
You can use this button to open the current log file (qdrLog.txt) in the default text editor.

5.2.2 Basic settings for measuring locations

In the navigation tree for the ibaQDR data store, under “Measuring locations” you can make
settings for saving the temporary measuring location data stores. Specify the base directory and
make settings for the cleanup strategy.

When one of the set time or memory limits is reached, the oldest files are discarded or over-
written.

Maximum number of tracked parts to keep in memory per measuring location

For very special requirements, it may be necessary to make additional settings to ensure that on
lines with a changing strip travel distance all relevant temporary measuring location files are still
provided after a changeover.

Use this option to control the handling of “old” tracked part files.

5] Data storage O X
DB EEGRMY =
-l Diagnostics
--[E1 Certfficates Base directory for tracking files: |C'\iba\Simu\amrs\CGL\da1\EntryCoiI5\ | .
= ibaQDR
JERE M 1c:asuring locations Delete tracking files that are older than: 1 2| days
0.21m - pay off reel 1 Limit the disk space used by the tracking files to 100 = MB
5 10.13m : pay off reel 2
- o 20, welder [] Maximum number of tracked parts to keep in memory per measuring location: 30 =
- @ 30. gauging roll 1
@ 40, annealing ‘When the maximum number of tracked parts is reached then still keep the % | oldest tracked parts
% ﬁ ﬁz ;gz:;r;zmg Id 7 Signal name Measuring location Profile
@ 70.skin pass [0:0] length_welder_|_v welder im +Asis A
- 5 80.4m : stretch leveler [0:1] length_gauging_roll_1_| v gauging rall 1 im +Asis
IZIJ 90. thickness exit [0:2] length_gauging_roll_2_|_v
= .---J;I_"F"?,—D.E;h?:;roduct e [0:3] length_gauging_roll_3_|_v
- Product file [0:4] length_gauging_roll_4_|_v
-/l Add measuring location [0:5] length_gauging_roll_5_|_v
{0 Add data store ... [:8] length_exit_strip_thickness_|_v thickness exit m+Asis
[0:7] length_skin_pass_|_v
[0:8] length_annealing_|_v annealing im +Asis
[o:9] length_cooling_section_|_v cooling im +Asis
[0:10] length_galvanizing_|_v galvarizing im +Asis
[0:11] length_shear_|_v shear im +Asis
[1:0] speed_pay_off_reel_1_v pay off reel 1 im +Asis
[1:1] speed_pay_off_reel_2_v pay off reel 2 im +Asis
[1:2] length_skin_pass_entry_v skin pass im +Asis
[1:31 length_skin_pass_exit_v skin pass im +Asis
[1:4] length_stretch_leveler_entry_v stretch leveler im +Asis
[1:5] length_stretch_leveler_exit_v stretch leveler im +Asis
[1:8] length_welder_s_v
[1:7] length_annealing_s_v
[1:8] length_cooling_section_s_v v
T T T T T T T T T T T T T T T T T 1 T T T
o S RSP ST S P SN oo | | corce

In the lower section of the dialog is a signal table, which shows all available signals with those
already assigned to a measuring location highlighted in green. The assigned measuring location
and the profile used are also displayed.
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The export and import functions in this table are very useful and can be performed simply by
right-clicking in the table.

ibaQDR - Measuring locations

Base directory for tracking files: |C:\iba\5imulators‘\CG L'dat " EntryCoils* |

Delete tracking files that are older than: 1 = days
Limit the disk space used by the tracking files to 100 ={ MB

-

[] Maximum number of tracked parts to keep in memory per measuring location: 30 =

When the maximum number of tracked parts is reached then still keep the |0 = | oldest tracked parts
d 7 Signal name Measuring location Profile
[0:0] length_welder_|_v welder im + As is
[0:1] length_gauging_roll_1_|_v [T gauging rom 1 im + Asis
[0:2] length_gauging_rall_2_|_v
[0:3] length_gauging_roll_3_|_v | Import !
[0:4] length_gauging_rall_4 | v | — I\l
[0:5] length_gauging_rell_5_|_v IU
[0:8] length_exit_strip_thickness_|_v thickness exit im + As iz
[0:7] length_skin_pass_|_v
[0:8] length_annealing_|_v annealing im + As is
[0:49] length_cooling_section_|_v cooling im + Asis
[0:10] length_galvanizing_|_v galvanizing im + As is

The exported signal and measuring location list is a text file, which you can easily edit in a text
editor or spreadsheet program (e.g. MS Excel). Particularly in large systems with a high number
of signals and measuring locations, this enables you to make editing of the signal assignments
more efficient. You can then re-import the list.

The document is also very well suited for documentation of the ibaQDR system and could be
provided to the quality department if required.

5.3 Creating and configuring the measuring locations

A new ibaQDR configuration contains two initial measuring locations corresponding to the be-
ginning of material tracking (tracking start) and the end of tracking. On a continuous strip pro-
cessing line, for example, these would be the welder and the shear.

{3 Profiles

~El Stop prevention
- [l Diagnostics
=L Cerfficates
=+ 7} ibaQDR

EILE& ﬂ 0. MLO

% 11] ML1
: . $ Product file 1
LR Add measuring location
----- 7] Add data store .

I_I

Further measuring locations can be added using Add measuring location. There are five types of
measuring locations, which are described in detail below.
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%) Data storage
tEEEBEDNY EB

~{{@] Profil - . .
% Stop prevertion ibaQDR - Measuring locations

- [l Diagnostics ]
B Cerfficates —— e — - - e -
= [} baQDR _
El'ﬂ Measuring locations -y - -~ -—
: R I ap— -

o g— i~ — — -

Add measuring location

Select the measuring location type:

(® Standard measuring location

5 () Measuring location with offset after MLD w
GE () Measuring location in front of the tracking start

a () Reversing measuring location
[ () Dividing measuring location

Mo of measuring locations to add: |1 Iil QK I | Cancel

The measuring locations in the tree structure can be moved or rearranged using drag and drop.
It is important that they have the exact same sequence as in the production line.

{2 Profiles

-0 Stop prevention

- Ml Diagnostics

~EL Certficates

=N

EI'-E& Measuring locations

0. 21 m : pay off reel 1
10. 13 m : pay off reel 2

- g 20.welder

- [l 30. gauging roll 1

- @ 40. annealing

- B 50. 360 m : galvanizing

- B 60. 402 m : cooling

- Ml 70. skin pass

- B 80. 4m : stretch leveler

-l 90. thickness exit

G- 4¢ 100. shear

----- dl Add measuring location

----- 1) Add data store ..

From ibaPDA/ibaQDR v7 the numbering of the measuring locations is no longer part of the sig-
nal number in the subsequent ibaQDR file and therefore is only used for sorting. The numbering
of measuring locations is specified in increments of 10.

For measuring locations in front of the tracking start and measuring locations with offset, the
relevant offset values are displayed in the tree structure and used for sorting in relation to the
reference location.
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For all measuring location types, the tracking information is configured in the upper section, and
in the lower section the signals for the measuring location are selected with the relevant profile.
Note that a signal can only be assigned to one measuring location with only one profile.

In the figure below, different profiles have been created for the thickness signals, and the raw
thickness signal has been appropriately duplicated first in the virtual Module 4.

) Data storage
DOoOEEE MY =)

2] Profiles

-3 Stop prevention

- [l Diagnostics

-~ Certfficates

=[5 baGDR

B84 Measuring locations

0. 21 m : pay off reel 1

10.13m : pay off reel 2

- g 20. welder

30. gauging rall 1

40. annealing

- [y 50. 360 m : galvanizing

- [ 60. 402 m : cooling

- @ 70. skin pass

- [ 80.4m : stretch leveler
=l 50. thickness exit

B dD 100. shear

----- @l Add measuring location

----- ) Add data store ...

O *
Measuring locations - 90. thickness exit
Measuring location properties
MNamie: |thickr'|e55ex’rt | Maximum elongation: DEI s
Tracking |D: |f\J 30:10: tracking_ID_exit_strip_thickness Entry length: |f\J 1:12: length_exit_strip_thickness_s_w
Enable: |q/ Always Exit length: |r\/ 1:12: length_exit_strip_thickness_s_v
] Measuring location is skipped when no data is found [ Mimor head and tail
Mame Linked signals IE F2 0. tracking legacy - meter pulses =3 length
) : % 1. tracking - speed =5 length
A 0A +0D =0 o[m £ 9-sp
e * i+ [] %% 2 QDR technotext
> Im +Asis SA+1D=6 Em 3. data and tracking
«aw Length-High predision 1A +0D=1 E}IE‘ Fe 4. copythicknes channel for different QDR profiles
7w Length 1m max 1A +0D =1 ] " 4:0: exit_strip_thickness_hp
A Length 1m mi 14 40D = 1 [ ™ 4:1: exit_strip_thickness_max
a» tend mn [0 ™ 4:2: exit_strip_thickness_min
[ ™ 4:3: Random-Offset
: .+ 4:4: exit_strip_thickness_offset
w0 m 5. flatness-vector
- 7. Coiler_Looper_data
- -y -
Profile properties E}E‘ﬂ 30. tracking 1
Mode: Original timebase e[ i 31 tracking 2
] -] f 50. Vitual - tranformations
Uiz i b i8-L] £ 1000, tracking via delay
Compression:  Standard
[TT T[T T[T T[T i rrrprrr]
0 12 24 3 48 €0 s o M [k [ Moy [[ Conco

Tip

For tracking and fault analysis, storage of the tracking signals as both length and
time-based at each measuring location is strongly recommended.
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During signal assignment, you can also assign ibaCapture signals. This allows length-based video
data analysis later in ibaAnalyzer.

! File Database Historical Data Edit Setup GraphMode File Group View Help
Q@ H W WA OGS LR 9 S RIRISWI LE AN O
NN RN

AR S
Si I 2 x 510:0:0] Auslauf BBO He tal Ob o x
lgnaDs - = g25] | 14 & 0] Auslauf orizontal Oben - s
=~ CWJsersidmaassDesktopied] | 2 : f Speed: C
- info 1 Iz‘. "‘"‘.* 1% .
B 510, Breitenmessung Aush a40.04 | : -
Bl 520. Dickenmessung Ausl 3
B 530. Eindlmaschine
- 540, Sch :
@@ chere g7 ||
: *
935.04{ +
: -
93254| |
93004 i [510:0:1] Auslauf BBO Horizontal Unten v X
] Speed: v
| DEENE v
92754 1 o
: -
9250
a7264 ! 53
92001 i -
< > i m i
Signals Search Repor.. Analys... 10 20 30 40 50 60
Signal definitions v ax

Image source: ThyssenKrupp Steel Europe AG

5.3.1 Standard measuring location

Description
A standard measuring location is a measuring location for universal use, with the properties de-
scribed below. Standard measuring locations are used in all line types.

For each standard measuring location, a matching signal for the tracking ID and the entry and
exit length must be provided in the material tracking system.

Typical applications
m All line types
m Thickness and width measuring devices

m Roll stands or skin pass mills (not reversing)
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5] Data storage O X
i N R =l

{2l Profiles - - -
____{;!‘ Stop prevention Measuring locations - 70. skin pass
-l Diagnostics Measuring location properties
DI‘-:? :t:,eargg;tes Name: |skin pass | Maximum elongation: 1200 %
=5
- Measuring locations Tracking ID: |\, 30:12: tracking_ID_skin_pass ~| Entrylength: |, 1:2: length_skin_pass_entry_v -
0. 21 m : pay off reel 1
é 10. 13 m : pay off reel 2 Enable: " Always w| Bdtlength:  |™ 1:3: length_skin_pass_exit_v R
E i weldér i [] Measuring location is skipped when no data is found [ Miror head and tail
. gauging rol
- @ 40. annealing -
.. [ 50.360 m - galvanizing Mame Linked signals |:| 5 0.tracking legacy - meter pulses =3 length
’ B ) [-[m] f 1.tracking - speed =3 length
. A DA +0D =0 t
? e SIS. i-[]% 2 QDRtechno tex
- B . 'stch leveler A 0asin=11 - [W] 55 3. data and tracking
@ B’D. thick.ness o o~ Length-High precision 0A+0D =0 B[] # 4. copy thicknes channel for different GDR profiles
‘H}b V1 Roughi d1_5 gw Length 1m max 0A+0D=0 Dm 5. flatness-vector
' oughing stand([1..5] D’”" 7. Coiler_Looper_data
[ 4" 150. shear «g~ Length 1m min O0A+0D =0 Ii‘ﬂaﬂt a1
----- # Add measuring location : e racking
B [?) PDA-10min Dn.nr 3. tracking 2
[+ Ty ibaHD event data store 1 -0 £ 50. Vitual -tranfomnations
>B baHD d 5 - @[] A 1000. tracking via delay
[Ty ba ata store Profile properties
""" ) Add data store ... Mode: Original timebase

1m, Fiter: Average

Compression:  Standard

ﬁll||||||||||II‘III|III|III|
0 12 24 % 48 50 72 a4 g5 16 Apply o

Measuring location properties

Name
Enter a unique name for the measuring location here.

Tracking ID

The tracking ID signal is generated by the material tracking system and a change in its value con-
trols the beginning and end of a “tracked part” (e.g. coil) at a measuring location. This means
that each time the tracking ID signal value changes, a data file is closed and a new one is start-
ed.

It is an internal ID from material tracking, which is represented using an analog signal. There-
fore, only analog signals are available in the drop-down window for selecting the tracking ID sig-
nal. Text signals are not supported here.

Enable

The Enable option was originally introduced to represent different line layouts or operating
modes. However, there are now almost always easier solutions for this, so the default value “Al-
ways” is advisable for a new configuration.

Signals are only stored if the measuring location is enabled. If the measuring location is not en-
abled, the signals assigned to it are not stored and the measuring location is not included in the
product file.

A measuring location is enabled by default (“Always”). The measuring locations MLO (tracking
start) and the final measuring location (exit shear) are enabled as a fixed setting. For all other
Standard measuring locations and Measuring locations in front of the tracking start (welder),
the setting is variable.

The enable setting can be “Always” or “Never”, or can be controlled by a (digital) signal (Enable
=log. 1). All digital input signals and virtual signals can be selected. Signal-controlled enable can
be used to enable or disable measuring locations depending on operating requirements, e.g. if
parts of the line are bypassed or machines are not engaged. The enable signals are constantly
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checked for changes. If a change of state lasting longer than 2 s is detected, ibaQDR data stor-
age is stopped and then automatically started with the new configuration.

The measuring location is skipped if no data is found

This option allows the previous (Enable) to be replaced in most cases and there is no data loss
due to enabling a new configuration. For example, this option is used in hot rolling mills with
multiple coilers as the last measuring location, only one of which is in use, or on coating lines
where pretreatment with associated measuring locations is enabled or disabled.

Maximum elongation

This value can be used to specify the estimated or known maximum elongation in % that the
material undergoes when passing the measuring location. This value is then used by ibaQDR to
calculate the required length resolution at this measuring location to guarantee basic accuracy
in the product file.

Typical application: Roll stands and skin pass mills, stretch levelers

Note
° The value should be as realistic as possible and an excessively high value should
1 not be selected for safety, as internal resampling is initiated. In a hot finishing

section with seven stands, 100% elongation per stand would therefore mean a
maximum elongation factor of 247 = 128, which would mean that with a target
resolution of 1 m the data before the finishing mill would have to be analyzed
with approx. 1 cm resolution.

Entry and exit length

For most measuring locations the entry and exit length of the material will be the same as the
material does not undergo any elongation. However, on a roll stand or skin pass mill, and some-
times also on furnaces and stretch levelers, the thickness of the material is reduced, leading to
an expansion in the length.

The entry and exit lengths therefore differ and so two length measurement signals are required
to enable the measured value mapping to be carried out correctly. ibaQDR uses the different
entry and exit lengths to stretch the entry material to the final length when the finished product
is created by the cut at the exit shear.

When generating the ibaQDR measurement file, ibaQDR checks whether the exit length of each
measuring location matches the entry length of the subsequent measuring location.

See also chapter @ Length transformations in the data file, page 66.

Mirror head and tail

Enable this option for a measuring location if the production direction has reversed compared
to the previous measuring location. For example, this is the case in beam rolling mills after later-
al transportation of the material to the next roller table, where production runs in the opposite
direction.
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5.3.2 Measuring location with offset after

Description

A measuring location with offset is used for measurement signals that are acquired at a distance
x (offset) in the material flow direction after a standard measuring location. Therefore, a stan-
dard measuring location must be defined first, before a measuring location with offset can be
configured.

The offset is the distance, specified in the base unit of length (m, cm, ft, etc.), that the material
has to travel between the standard measuring location and the measuring location with offset
based on the line geometry. This value can be determined from engineering drawings or by
measurement.

A measuring location with offset does not require tracking signals such as Tracking ID or
Entry/Exit length. Measuring locations with offset therefore have the advantage that they allow
the number of standard measuring locations and thus of the material tracking signals

Tracking ID and Entry/Exit length to be minimized. Provided the line geometry does not change
and the speed is identical after a standard measuring location, downstream measurement
signals or sensors can be assigned to one or more measuring locations with offset.

Multiple measuring locations with offset can refer to the same standard measuring location. In
the data store configuration (tree) they are positioned under the node for the standard measur-
ing location, sorted by the size of the offset.

These measuring locations do not support strip elongation. The Tracking ID and Length signals
are created internally in ibaQDR by applying a length delay to the tracking signals from the ref-
erence standard measuring location. If the reference standard measuring location is disabled,
the associated offset measuring locations are also disabled.

Measuring locations with offset are only possible in continuous strip lines, i.e. not in hot rolling
mills, push-pull pickling lines, discontinuous tandem lines or inspection lines.

Typical applications
m Coating lines

m Annealing and pickling lines
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) Data storage m} x

DOEBEEEDLEB
3] Profiles - 2 ) 2
-5 Stop prevertion Measuring locations - 50. 360 m : galvanizing
-l Diagnostics Measuring location properties

-] Certificat
c . ibaQIIJCH es Name: |gal\ranizing |

=34 Measuring locations Offeet: m

0. 27 m : pay off reel 1
48 10.13m : pay off reel 2 ] Measuring location is skipped when no data is found
- g 20.welder
- @ 30.gauging roll 1 Name Linked signals @-[M] fie 0.tracking legacy - meter pulses =>length
- @ 40. annealing M Asis DA +0D=0 = Djt 1 tracking - speed => length
4= 50. 360 m : galvanizing B A P [ 7nf 2. QDR techno text
.. 1§ 60.402m : cooling = S E A= G-[] 75 3. data and tracking
@ 70. skin pass «a= Length-High predsion 0A+0D=0 @[] e 4. copythicknes channel for different QDR profiles
- B 80.4m : stretch leveler «&w Length 1m max 0A+0D =0 =g ﬁ 5. flatness-vector
90. thickness exit a» Length 1m min 0A 400 =0 [ DE 7. leer_.Looper_data
= CID 100. shear - (W HAf 30 tracking 1
-7 Entry product file -7 31. tracking 2
B0 Product file -] e 50. Virtual - tranformations
@ Add measuring location @-[] F= 1000 tracking via delay
& [@ PDA-10min Profile properties
- iB ibaHD event data store 1 Mode: Original timebase
[ if;'; ibaHD data store 2 T Tl
) Add data store . Compression:  Standard

0 12 2 % 3 &0 72 24 w 11 [ oK | | resy || Conce

Measuring location properties
Name as for a standard measuring location

Offset
Enter the distance to the standard measuring location in the base unit of length.

Maximum permitted value: 5000

Note that a point must be entered as the decimal separator.
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5.3.3 Measuring location in front of the tracking start

Description

A measuring location in front of the tracking start is required for measuring devices that are
physically located before the first standard measuring location, at which material tracking be-
gins.

Typical application
m Uncoiler or thickness gauge before welder
m Measuring devices in an inspection line that are located before the last measuring location

Based on experience, a huge range of modes and operator interventions have to be mapped

in the line section before the tracking start. As a result, the following procedure is adopted in
ibaQDR. The measured data for the measuring location along with the speed are initially stored
in an internal buffer. As soon as the measuring location is activated (e.g. strip from the relevant
uncoiler path is welded or tack welded) the speed signal is used to convert the last data from
the buffer for the offset section into a length and it is then treated as the first part of the mea-
surement signal. The length tracking at the tracking start measuring location can then be used
to carry out the subsequent length mapping. In the following example, the first graph shows the
speeds and active signals for the two thickness measurements on the relevant uncoiler paths:

thickness] Jauge_2_acfive
speed_pay| off_ree|_1_y (ms)

8 ‘E thickness [§auae_1_active

speed_pay]of_reel 3w (ms)

tracking JID_welder
tracking JID_anneal ling
raki

7004 L snear |

500/

i T

11:15:00 11:16:00 11:17:00 11:18:00 11:19:00 11:20:00 11:21:00 11:22:00 11:23:00 11:24:00 11:25:00 11:26:00 11:27:00
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Associated settings in ibaQDR:

) Data storage m} x

pa o I Y G S

&l Profiles - -
f;!‘. Stop prevention Measuring locations - 10. 13 m : pay off reel 2
- B Disgnostics Measuring location properties
=L Certfficates ) _ — i =
& [ baGDR Name:  [pay offreel 2 | Offset: 13002 m Resclution: 01002 m
=+ Measuing locations Mode: Use speed and length signal of the tracking start ~ | Active: II' 3.3: thickness_gauge_2_active -
0. 21 m : pay off reel 1
10. 13 m : pay off reel 2 Speed: ™ 1:1: speed_pay_off_reel_2_v ~| mfs
- g 20, welder
- @ 30. gauging roll 1 Name Linked signals &-[] # 0.tracking legacy - meter pulses => length
@ 40. annealing A dsis 0A 40D =0 £ IE’{,: 1. tracking - speed =>length
I$ 50. 360 m : galvanizing Y @[55 2. QDR techno text
- [ 60.402m : cooling D LS E =1 G-[m] #¥5 3. data and tracking
@ 70.skin pass i+ Length-High predsion 0A+0D=0 @[] fe 4. copy thicknes channel for different QDR profiles
@ 80. 4 m : stretch leveler oG Length 1m max 0A+0D=0 [£ Dﬁ 5. flatness-vector
@ 90 thickness exit 4+ Length 1m min 0A 40D =0 [ Dﬂ 7. Ccller_.Looper_data
= ﬂp 100. shear - 7 30, tracking 1
[-35¢ Entry product file e[ 75 31.tracking 2
(-3 Product file -] e 50. Virtual - tranformations
@ Add measuring location @-[] # 1000. tracking via delay
& [@ PDA-10min Profile properties
[#- g ibaHD event data store 1 Mode: Criginal timebase
B g ::::3 data store 2 1m, Fitter: Average
-0 dla store . Compression:  Standard
ﬁll||||||||||||||‘\\||||||||||
0 12 1 * 43 60 72 8 o 11 Aoply e

Measuring location properties
Name, Active as for a standard measuring location

Offset

The offset (material travel in base unit of length) here is the distance between the relevant
measuring device and the first (standard) measuring location, at which tracking of the material
begins.

Resolution
Length resolution of the data at the measuring location. This should be lower than the base
length resolution for ibaQDR.

Active

The signal must be active (true) at precisely the time when the section (uncoiler path) is con-
nected and thus the speed is the same as at the tracking start measuring location. This is nor-
mally the case from the precise moment of welding (tack welding) until the end of the strip has
reached the welder or tacking machine.

Mode
You can choose from two modes.
Speed and length signal from tracking start

This mode (default) is intended for processing lines with multiple uncoilers. It enables measur-
ing locations before the welder or tacking machine to be correctly mapped.

Measuring location properties

MName: |payoﬁ'ree| 2 | Offset: 13005 m Resolution: 0,100k m
Mode: |Use speed and length signal of the tracking statt ~ | Active: a3 thickness_gauge_2_active W
Speed: ™ 1:1: speed_pay_off reel 2 v v | mis
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Two speeds

If you select this mode, on inspection lines with multiple shears, you have the option of switch-
ing between the uncoiler and coiler speed, for example, thus ensuring full acquisition of the
data.

Measuring location properties

Name: |pa:.' off reel 2 | Offset: 13005 m Resolution: 0,008+ m

Mode: Use two speeds ~ | Active: I 3.3: thickness_gauge_2_active ~

Speed 10 |™'w 1:1: speed_pay_off reel 2 v ~ | mfs  Speed 2: " 1:10: speed_exit_v « | m/s
Speed

Select a speed signal here for the material speed before the tracking section. For example, this
can be calculated from the uncoiler speed and the coil diameter.

Example

In continuous strip processing lines, tracking normally begins at the welder. The start of the
strip, and thus length 0 for the new “tracked part”, is not clearly defined until the cleanly cut
head of the strip is welded to the tail of the preceding strip and the weld seam has been marked
by hole punching or notching.

However, there is usually a thickness gauge in the infeed section of the line several meters be-
fore the welder to measure the material thickness before the strip is welded. Strip sections with
excess or insufficient thickness can then be removed by scrap cuts.
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5.3.4 Reversing measuring location

Description

A reversing measuring location is a measuring location that the material passes through com-
pletely multiple times, each time in the opposite direction. This means that reversing partial
sections of a product cannot currently be mapped with ibaQDR.

Internally, each pass is stored separately as though there were multiple measuring locations
passed through in turn. Therefore for licensing purposes, the configured maximum number of
passes is taken into account in the number of measuring locations.

To correctly map the data, the head and tail of the length-based measuring series are reversed
at every second pass (even pass numbers).

Typical applications
m Reversing stand (with material elongation)
m Coil box (without material elongation)

Example of a roughing stand in a hot rolling mill (actual data):

Measuring locations - 100. V1 Roughing stand[1..5]

Measuring location properties

Mame: |‘u"1 Roughing stand)| | Maximum elongation: Hois ‘i per pass

Tracking ID: | 5000:179: PRODUCT_V1 ~| Entrylength: |\ 5000:76: ML_LENGTH_V1_entry e
Enable: " Always v| Bitlength: "\ 5000:77: ML_LENGTH_V1_exit -
Pass number: N\ 5000:74: PASS_COUNTER_W1 [ Maximum number of passes: b=

Last pass: I 5.0: ViLastPass o Module offset per pass: 100005

Reversing is done together with previous measuring location ] Mimor head and tail

The following figure shows the associated signal progression for the three passes:

TS 100 TEIM_LENGTH V1 _enry 000m)
@ [5000,77] ML_LENGTH_V1 _ext (0,000 m)

T 15000751 V1_SPEED_ENTRY (000 )
@ [500078] V1 SPEED_EXIT (0,000 mis)

T 1S00074]PASS COUNTER V1 (0900)
@ [5000.3] ViLastPess (0)

g

- V1 000)
200000

128750 128785 128800 128805 128810 128815 128820 128825
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Measuring location properties

Name, Tracking ID, Enable, Maximum elongation and Entry and exit length as for standard mea-
suring location

The value for Maximum elongation applies to each pass and is not a total over all passes.

Pass number
Select an analog signal that counts the passes. The signal should be provided by the line control
or material tracking system.

If no material is present, the value should be 0. For the first pass the value should be 1, for sec-
ond pass 2, etc.

Last pass

Here, you can select a digital signal that indicates when the last pass is running. This setting is
optional. You only need the signal if a product file for the tracked part (e.g. entry coil) is to be
generated at the reversing measuring location.

If the signal is to be used, it must be log. 1 (TRUE) for the entire duration of the last pass.

Number of passes

Set the maximum number of passes n to be completed on the line. This value n specifies how
many instances of the measuring location are created in the product file. At each pass, the sig-
nal values are saved to an instance. Each of these instances is automatically given a designation
containing the pass number. The instance n always corresponds to the last pass, instance n-1
the penultimate pass, etc.

If more passes are made than the maximum number n set here, only the data for the last
n passes is saved in the product file.

If fewer passes than the set maximum number n are made, only the last passes or the last in-
stances are populated and the first passes contain no data.

Module offset per pass

As the signals assigned to the reversing measuring location are added to the product file at each
pass, they cannot retain their original signal ID. Otherwise there would be multiple signals with
the same signal ID in the product file, which is not permitted.

Therefore we have this Module offset per pass setting, which calculates a new module number
for each pass instead of the original module number. The offset is calculated by multiplying the
value set here by the pass number.

The signal IDs of the signals in the first instance (Pass 1) would have a module number equal
to the Module offset per pass setting. In the second instance (Pass 2), the signals would have a
module number 2 x the Module offset per pass etc. up to n x Module offset per pass.
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Using example of default value (10000):

Module offset per pass Pass number Module number in signal ID
10000 1 10000
10000 2 20000
10000 3 30000
10000 4 40000
10000 5 50000

Select the offset value to ensure that there is no clash with other module numbers in the sys-
tem!

Reversing is done together with previous measuring location

This option should be enabled for successive reversing measuring locations starting from the
second measuring location. Normally, ibaQDR expects the entry length to correspond to the exit
length from the previous pass. However, if there are multiple reversing measuring locations in
succession, the entry length should be checked against the exit length of the previous measur-
ing location.

Note
P If the entry length does not match the associated preceding exit length, the pre-
1 vious data is “stretched” linearly and a message is posted in the event log.

Mirror head and tail

Enable this option for a measuring location if the production direction has reversed compared
to the previous measuring location. For example, this is the case in beam rolling mills after later-
al transportation of the material to the next roller table, where production runs in the opposite
direction.
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Example (theoretical)

The following figure shows the trend graphs for four measuring locations. The first two measur-
ing locations are standard measuring locations, the third is a reversing measuring location and
the fourth is a standard measuring location again.

Trend graph 2 |

bl @2 2 A

[0:1] MLD ertrylength (3,000

X

35 50

(I21WLD exttienatr (0,007
— [0} MLD 1 (2,000)

05 ' 20

T[0Ty srtryengen 0,00y
(D8] MLT exitiengih (0,00)
— (0B} ML 1 (0,000)

61 55 5 56 06133531456

[o-13] Ength (4,003

0)
[0:3] MLZ LastPass (0)

— [0:12] L2 o (o

T2 pase number [0,00)

T (01913 entylongth (0,

=it (000

10 20 30 o 50 60
00 ' 10 ' 20 '30 40 '0p 10 ' 20 ' 30 40 oo 10 ' 20 ' 30 40

b 10 0 % 4 50 do

09:40:25 09:40:30 09:40:35 09:40:40 09:40:45 09:40:50 09:40:65 09:41:00 09:41:05 09:41:10

We can see the length values (red and blue), the ID (green), the pass number (brown) and the
digital “Last pass” signal (blue).

After each pass, the length signals are reset to zero on the entry and exit side. The tracking ID
and pass number values can remain the same after a pass (as in the example) or be set to zero.
As long as the tracking ID and pass number are not zero, time-based measured data is stored for
the relevant pass.
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5.3.5 Dividing measuring location

Description
A dividing measuring location is used to map division cuts, scrap or sample sheet cuts.

Typical applications
m Hot rolling mills

m Inspection lines

Example for cropping shear in hot rolling mill (actual data):

Measuring locations - 340. CS Schopfschnitt - Schopfschere

Measuring location properties

Name: ICS Schopfschnitt - Schopfschere |

Entry tracking ID: |\, 5000:189: PRODUCT_CS v| Length: "\, 5000:125: ML_LENGTH_CS v
Exit tracking ID: "\, 5000:204: PRODUCT_CS_CUTOU |v| Enable: " Always v

The following figure shows the associated signal progression for length (top) and tracking IDs
(bottom) for two scrap cuts at the beginning and end of the product.

& [s000-8]PRODUCT S 000)
@ [5000:204] PRODUCT_CS_CUTOUT (0,00)

132540 132550 132600 132610 132620 132630 132640 132650 132700 1327:10 132120

Lower trend view: Tracking ID of the original entry product (blue) and tracking ID of the cut
product (red)

Measuring location properties
Name and Enable as for standard measuring location

Entry/Exit tracking ID

For the Entry tracking ID and Exit tracking ID, the material tracking system has to supply two dif-
ferent analog signals, which are then selected in the measuring location properties. Controlling
the Entry tracking ID and Exit tracking ID enables two modes to be differentiated.

Scrap cut mode (material exits the line with no further processing)

If the Exit tracking ID is equal to zero and the Entry tracking ID is not equal to zero, this corre-
sponds to a scrap cut. This means that the cut material at this measuring location is removed
from production and undergoes no further processing.

Division cut mode (material remains in the line)
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A cut should change the Exit tracking ID, so that the cut material receives a new ID. The Entry
tracking ID remains unchanged.

The “tracked parts” resulting from the cut then pass through the remaining measuring locations
after the dividing measuring location. When the product file for each of these new products is
generated at the end, ibaQDR takes each corresponding section of the original “tracked part” at
the dividing measuring location and adds the data from all preceding measuring locations.

When a product file is generated at the end, ibaQDR identifies the scrap sections and only takes
into account the section of the “tracked part” remaining in the line.

Length

There is only one length signal as no elongation of the material takes place at a dividing measur-
ing location. In contrast to a standard measuring location, the length signal corresponds to the
entry length, which means that it has to be reset to zero with every cut.

Example (theoretical)

The following figure shows the time-based graphs for four measuring locations. The first two
measuring locations are standard measuring locations, the third is a dividing measuring location
and the fourth is a standard measuring location again.

X

Trend graph 2 |

Il & .® 2 A E-

T [OTHLD ey (0,00)
[0:2] MLD exitiengih (0,00
— (00 LD i (0,000)
7 [BTIMLT erirylength (0.00)
[008] ML exitiengiia (0,00)
— (0B} ML d (0,000)

[0:13] ML2 entrylength (2.23)
Tiossics saeam s
(03] M2 LastPass (0)
M2 e 200
[017] W2 s number oot id (2,000

100 b 1D 20 3040 60 b 'f0'20'30 40 '60' b 10 2o 30 40 60
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Before the dividing measuring location, the tracked part has a length of 60 m (measured length
value = red curve).

At the dividing measuring location, a division cut is made every 12 m. Each cut increments the
Exit tracking ID and resets the length value (exit side) to zero. This produces five new tracked
parts, each with a length of 12 m. These can be seen at the last measuring location, which they
pass through in turn after the dividing measuring location.
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5.4 Generating the data file

ibaQDR generates a product file at the last measuring location. A node in the tree is already pre-
pared for it in the ibaQDR data store configuration.

) Data storage

O *
ol o I I =l
-1 Profiles
60 Stop prevention 10. ML1 - Product file
i. Diagnostics ]
~[EEL Centficates Active
= [} ibaQDR
- E!a:a; Measuring locations Product file name: |F‘rod|.|ct file |
""" Ep ?QMI\:& Trigger: Ly Trigger when a tracked part is finished. -
B..d .
%] Product file Tracked part leaves system: |+ Always >
Al Add measuring location
----- 3 Add data store ... File password:

However, you can also right-click on a measuring location and select Add product file to gener-
ate a product file for that measuring location.

) Data storage
o B B ER G [H [ =
@ Profiles
£ Stop prevention
- [l Diagnostics
=] Cerficates
=3 ibaQDR
=34 Measuring locations
Ep 0. MLO
g0
! M- Pro X Remove
-l Add mef g Droduct file
----- | Adddatastnre.|m 3
%, Expand all
£ Collapse all

ibaQDR supports multiple product files. One or more product files can be added to a measuring
location. This can be any measuring location, it does not have to be the last one. However, the
last measuring location should contain at least one product file. Only measuring locations in
front of the tracking start cannot contain product files.
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Practical example: Hot rolling mill roughing line
) Data storage I} O X
nHEREDDIED

T [:g'l:;o'zimb 280. MH3 Temp - Messhaus 3 - Product file - Vorstrasse

B 0.STP - Stauchpresse Active
~ @ 10. ZW1 - Zunderwascher
& 20V1 - Vorgeis[1.5] Frode e —
@ 70. MH1 Lange - Messhaus 1 Trigger Lp Trigger when a tracked part is finished. ~|
@ B0. MH1 Brete - Messhaus 1 T e =
~— @ 90. MH2 - Messhaus 2 .
& 100. Pendelplatz_S2_V2_Temperatur AR
110. 52 - Stauchgeust[1..7]
180. V2 - Vorgenist[1..7]
250. MH3 Lange - Messhaus 3
260. MH3 Breite - Messhaus 3
270. MH3 Dicke - Messhaus 3
280. MH3 Temp - Messhaus 3

f.-; Product file - Vorstrasse

Product file name: |Produd file - Vorstrasse |

,.Luuuhh

@ 310.CS Geschwindigkeit - Schopfschere
@& 320.CS Temperatur - Schopfschere T P TR P T O T T T e B e Y % TP I T 7 - =
AR AP SRV SR AR SR AR =

=ull

You can set a product file to active or inactive and you can give it a name. This name is used in
the data store status window, in validation, and in the log file. This product file name is not the
actual name that it will subsequently have in the file system.

You then have to configure the trigger signal that is used to create a product file. The trigger
must be a digital signal (digital input signal, digital virtual signal or digital result of an expres-
sion). In this case, the product file contains the data between two rising edges of the trigger
signal.

The trigger can also be the special signal “Trigger when a tracked part is finished”. In this case,
the product file contains the data from the beginning of the entry product to its end.

You can protect the product file by entering a password in the File password field.

= [ ibaQDR
=2 '-EE; I'U'Ie.asunng locations
o 0. MLD

':b
= m
EIMU-F'roductFIE

E-----An Infio fields

S ‘; Cleanup strategy
Al Add measuring location

----- ] Add data store ...

The product file node has the same sub-nodes as the normal, time-based ibaPDA data store.
You can use the File node to configure the file name and storage location.

You can use the Info fields node to configure the info fields.

The Cleanup strategy node allows you to configure cleaning up of the product files created.

The last product files are displayed in a separate node in the data store status window. The files
can be opened in ibaAnalyzer by double-clicking or using the pop-up menu. The pop-up menu
can also be used to open the file storage location in Windows Explorer.
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[E-=g# DEVPC-MIC4

& [§ ibaGDR

=-5HE Last product files

: ----- S Product file after reversing: d:\dat\gdr\product flesZ\qdr2_081.dat
. 5J5E Product file: d:\dat\qdr\product files\148_01.dat

e @ ID= 0 L= Om d:jdath\gdr\EntryCoils\Entry\MLO 2110.dat (00:00:00)
@ ID= 0 L= Om d:hdatygdr\EntryCoils\Messrolle 1V\MLL1O 1741 dat (00:00:00)
. ID= 10 2 I= 12m d:-h\datygdr\EntryCoils\Reversing MLWML20 2362 _dat (00:00:02)
o @ ID= 0 L= Om d:\dath\gdr\EntryCoils\ML3\ML30_ 0130 _dat (00:00:00)

Note on the trigger
Depending on the ibaQDR synchronization status, the trigger results in the following behaviors.

If a trigger occurs while ibaQDR is not fully synchronized, data will be missing at some measur-
ing locations (at the start of the line). If data is missing, these measuring locations have no data
in the product file.

The product file then contains the info field SQDR_DataMissing with the value 1.

If ibaQDR is not synchronized, the info field SQDR_NotSynchronized will be written to the prod-
uct file with the value 1.

In the basic settings for the ibaQDR data store, you can set an option that ibaQDR will only gen-
erate product files when it is completely synchronized. See @ Basic settings for the data store,
page 39 for details.

In this case, all data at all measuring locations should be available (if the length signals are cor-
rect). ibaQDR is synchronized when a change of tracking ID (e.g. from ID 1 to ID 2) has been
tracked from the tracking start measuring location to the last measuring location (e.g. exit
shear).
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5.5 Comments on the data file format

In ibaQDR v7 a new file format has been introduced and there have also been some changes to
the structure of the signals in the ibaQDR data files.

Signal ID

The most important change is that the measuring location number is no longer part of the sig-nal
ID. In ibaQDR vé files a signal with the ID [0:0], belonging to the first measuring location (no. 0),
was saved in the product file with the signal ID [0.0:0]. A signal with the ID [0:6], belonging to the
second measuring location (no. 10), was saved in the product file with the signal ID [10.0:6].

From ibaQDR v7 the signals are only saved with their original ID. Thus, a signal with the ID [0:0]
will always have the ID [0:0] regardless of which measuring location it belongs to. The advan-
tage is that there are no longer any additional restrictions for the signal IDs in ibaQDR files. The
following figures show a data file from ibaQDR v6 on the left and a data file from ibaQDR v7 on
the right.

2] wversion: ibaPDA 7.0.0 BETAS2
SQDR_UnitDfLength: m
$QDR_EntryProduct 1

=~ D:AdafQDR\product files\250.dat
=
..... E typ: QDR2
----- [B version: ibaPDA 7.0.0 BETA11
----- B starttime: 03.05.2018 11:03:28.876
..... [ SPDA_UtcOffset: +02:00
----- [ S0QDR_Cuttime: 03.05.2018 11:03:33.296
----- [(3 s0DR_UnitOfLength: m
-] $QDR_Length
----- [[3 s0DR_EntryProduct: 1
----- E SQDR_WelderEntryTime: 03.052018 11:03:17.840
..... B ck 0.001
----- [f) frames: 15457
B[] Technostring 1
£ 0. Entry
B2 0.0 VIP Real
-y 0.0:0: MLO id
B 0.0:1: MLO entrylenath
-y 0.0:2: MLO exitlength

SPDA_UtcDffset +02:00

SODR_Cutfime: 11.04.2019 15:37:12.540
$0DR_Length

SODR_WelderEntryTime: 11.04.2019 15:35:14.010

By 0.0:3: MLO entryspeed frames: 58530
B-"\ 0.0:4: MLO exitspeed B 0. Entry
B 0.0:5: MLO pass number E-3= 0. VIP Real

BB 10. Messrole 1 --a info

E-82 10.0 VIP Real -\ 0:0: MLO i

B\ 10.06: ML1 id B0\, 0:1: MLO entrylength
-7\, 10.0:7: ML1 entrylength B\ 02 MLD exiiength
@—{\, 10.0:8: ML1 exitlength "{“u 0:3: MLO eniry=peed
-1\, 10.0:9: ML1 entryspeed B+ 0:4: MLD exitspeed
B\, 10.0:10: ML1 exitspeed - 0:5: MLO pass number
B\, 10.0:11: ML1 pass number -8 10. Messrole 1

B B8 20. Dividing ML (== 0. VIP Real

BB 30 ML3 5@ info

- 06: ML1 id

B 0:7: ML1 entrylength
- 0:8: ML1 exitiength
B 0:9: ML1 entryspeed
- 0010: ML exitspeed
f\'u 0:11: ML1 pass number
H-E 20. Reversing ML_1
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Saving time and length-based data
A further change is the way in which the time and length-based data for a signal is saved in the
data file. In ibaQDR v6 the length and time data was saved in two separate signals.

The length signal had the measuring location number times 10 as the first number in the ID.

The time signal had the measuring location number times 10 plus 1 as the first number in the
ID.

In ibaAnalyzer the length and time signal can be represented together, as in the previous figure,
or they can be represented separately, as in the figure below. For example, for the signal [0:6]
the length data was saved as the signal [10.0:6] and the time data as the signal [11.0:6].

S00R_UnitOfLength: m
S00R_Length
S00R_EntryProduct: 1
SQDR_WelderEntryTime: 03.05.2018 11:03:17.840
clk: 0.001
frames: 15457
|1 Technostring 1
=B 0.Entry (L)
£-88 0.0 VIP Real
5" 0.0:0: MLD id
- 0.0:1: MLO entrylength
- 0.0:2: MLO exitiength
- 0.0:3: MLO eniryspeed
- 0.0:4: MLD exitspeed
" 0.0:5: MLO pass number
. Entry (T}
1.0 VIP Real
- 1.0:0: MLO id
&, 1.0:1: MLD enirylength
-, 1.0:2: MLD exitiength
& 1.0:3: MLOD eniryspeed
-\, 1.0:4: MLO exitspeed
~" 4 1.0:5: MLD pass number
£ B 10. Messrolle 1 (L)
-8 10.0 VIP Real
5, 10.0:6: ML1 id
-, 10.0:7: ML1 entrylength
-, 10.0:8: ML1 exitlength
-+ 10.0:9: ML1 entryspeed
-, 10.0:10: ML1 exitspeed
-7 10.0:11: ML1 pass number
- B 11. Messrolle 1 (T)
£-88 11.0 VIP Real
-7 11.0:6: ML1 id
&, 11.0:7: ML1 enirylength
B, 11.0:3: ML1 exitiength
&, 11.0:9: ML1 eniryspeed
B~ 11.0:10: ML1 exitspeed
B, 11.0:11: ML1 pass number

H...H...H...H...H...H

m
-
d |
-

m
&

H...H...H...H...H....
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From ibaQDR v7 the time and length data in a signal is saved as a single signal. The signal in-
cludes both time and length data. In ibaAnalyzer it behaves in exactly the same way as the
ibaQDR v6 file with combined time and length signals. ibaAnalyzer has a compatibility function
that allows the ibaQDR signals to be addressed using their old ibaQDR v6 ID. This function is
useful when you are updating an ibaQDR v6 system to the latest version and want to continue
using your old analyses (pdo files).

In ibaAnalyzer, you can address the signal [0:6] from the mapping as [0:6], [10.0:6], and
[11.0:6]. This means that you can use the signal, e.g. in an expression, in all three familiar forms,
with [11.0:6] supplying the time-based signal and [10.0:6] the length-based signal.
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5.6 Length transformations in the data file

The length-based data in the product file is mapped to the length at the measuring location
where the file was generated. Stretching is carried out dynamically and iteratively using the
configured entry and exit lengths for the measuring locations, i.e. starting with the measuring
station where the file was generated, ibaQDR successively looks at each preceding measuring
location, stretches the previous data accordingly if necessary and continues to the first measur-
ing location in the line.

In the following real-world example of a pickling tandem line, the graphs show time-based sig-
nals for a product coil (ibaQDR DAT file) on the left-hand side and the length-based signals on
the right-hand side. The first five graphs show signals from different measuring locations in the
line (see reference arrows to line diagram), while the last graph shows the length signals from
material tracking.

The progression of the length signals indicates that the line is run at different speeds and that
a considerable elongation of the strip occurs in the rear tandem section. An entry product with
a length of approx. 600 m is turned into a finished product 3000 m in length at the end, and all
measured values are precisely mapped to the finished product length.

2B Timebased_PLTCM.pdo - ..\2202863970.dat - ibaAnalyzer 102 (64) =nien il - L PLTCM pdo - ... i felel=s
Fie
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Ready

This length-based representation for the finished product is exactly what is required for a final
quality assessment. It is important to determine which values were measured at which position
on the finished product, for example to specify which strip sections have to be cut out due to
tolerance violations during rework or to identify how many meters of the strip are outside the
product specification and at which points.
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The following graphs show a (theoretical) example of strip elongation.
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The product coil is 12 m long. The first graph shows the length signals at the exit shear, plotted
over the exit length (x axis).

The entry length (blue) and the length at the exit shear (red) are congruent. The red curve
therefore covers the blue one. The green signal is any measurement signal acquired at the weld-
er and shown stretched to the final length.

The second graph shows the situation at measuring location 2 (ML2). For the first 6 m there was
no stretching at ML2. For the last 6 m, however, 100% stretching was identified. Therefore, at
the entry to ML2 the coil was 9 m long and 12 m at the exit. The graph shows the entry length
signal plotted against the exit length. The length signal is the same as at the shear as ibaQDR
always uses the exit length to acquire the data at a measuring location.

The third graph shows the situation at measuring location ML1. The exit length here is 9 m.
Creating an X/Y diagram of the shear length signal at ML2 and the entry length at ML2 gives the
length at ML1. The length has a gradient of 1 for the first 6 m and then a gradient of 2 for the
last 3 m. There is additional stretching at ML1. There is no stretching on the first 3 m, followed
by stretching of 100 % on the last 6 m. You can see this from the ML1 entry length signal. The
coil was 6 m long at the entry to ML1 and 9 m at the exit.

The fourth graph shows the situation at the welder. The exit length here is 6 m. The length sig-
nal at the shear is the result of an X/Y plot of the length signal at ML1 and the entry length at
ML1. There was no stretching on the first 3 m, resulting in a gradient of 1. On the next 1.5 m
there was 100% stretching at ML1, resulting in a gradient of 2. On the last 1.5 m there was 100%
stretching at ML1 and 100% stretching at ML2, resulting in total stretching of 200% and a gradi-
ent of 4.
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The green signal is a signal scanned at the welder. ibaQDR then uses the shear length signal at
the welder to stretch the green signal to the length of the product coil. The result can be seen in
the first graphic. ibaQDR expects the exit length from one measuring location to be equal to the
entry length at the next measuring location. If it is not, ibaQDR stretches the signals uniformly. If
the length difference is more than 0.5 %, an info field is written to the data file. The info field is
called SQDR_MismatchBetweenExitAndEntryLengthAtMIx where x is the measuring location in-
dex. The value of the info field is the length difference in percent. If the difference is more than
10 %, an error is displayed in the event log.
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6 Configuration for different line types

This section describes the most important configuration steps and settings for different line
types. For the continuous strip processing line type, these are explained in more detail using the
example of a simplified hot-dip galvanizing line. The key features and differences for the other
line types are then explained.
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6.1 Continuous processing lines

This section describes project planning using the example of a simplified hot-dip galvanizing
line. The information also applies to other continuous processing lines, such as tin plating, chro-
mium plating, plastic coating, annealing and pickling line, etc.

| & 4

m Multiple line sections with different speeds (entry, processing, and exit sections)

=
) —— |

Key features

m Multiple uncoilers and coilers possible

m A skin pass mill or stretch leveler are often included, where elongation of the material and
thus a speed difference occurs.

m 1:n, n:1and n:m production possible.
m Multiple products in the line simultaneously

m Scrap cuts, sample cuts

Typical measured values
Thickness, width, layer thickness, temperatures, strip tension, skin pass level, oil quantity

ibaQDR

Property Remark

Tracking ID With each welding operation

Tracking start Length counting begins at completion of welding operation
First measuring location Uncoiler

“Finished” signal Division cut at the shear before coiler

Length resolution 1m

Typical measuring locations

Measuring location type Application / Special features
Tracking start (default) Standard measuring location, which is provided and enabled by
default.

Normally corresponds to the welder.
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Measuring location type

Application / Special features

Tracking end (default)

Standard measuring location, which is provided and enabled by
default.

Example: Exit shear

Standard measuring loca-
tion

Distributed through the entire line, where material tracking de-
livers precise signals or length values.

Use is essential at locations where material elongation occurs
(entry length # exit length)

Example: Skin pass mill

Measuring location with
offset after MLx

Distributed through the line, always with reference to an up-
stream standard measuring location.

To be used wherever material tracking provides no signal or no
length value.

The exact distance (strip travel) to the standard measuring loca-
tion must be known.

Example: Shapemeter roll 3 m after skin pass mill

Measuring location in front
of the tracking start

The exact distance (strip travel) to the tracking start measuring
location must be known.

Example: Thickness gauge before welder

The following figure shows the data from the CGL simulator in ibaAnalyzer. The top graph shows
the length signals from material tracking against time. In the following two graphs, signals from
different parts of the line are shown standardized to the finished strip length, with the last
graph showing the signal vector for a flathess measurement. These visualizations are particu-
larly useful for signals from traversing measurement devices, e.g. layer thickness or oil coverage

measurements.

112230 112300 112330 112400
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6.2 Coupled lines (pickling tandem)

Key features

m Combination of two kinds of lines: continuous processing line and tandem cold rolling mill,
picking section operates continuously, tandem discontinuously

m The lines are connected to one another by a material looper (coupling looper).

m Increased requirements for tracking and ibaQDR synchronization if “uncoupled operation” is
also possible.

m 1:n,n:1and n:m production possible.
m Multiple products in the line simultaneously
m Scrap cuts, sample cuts

m Significant material elongation in tandem section

Typical measured values
Thickness, width, bath temperature, concentration/pH value, strip tension, rolling forces

ibaQDR

Property Remark

Tracking ID With each welding operation (entry to pickling)

Tracking start Length counting begins at completion of welding operation
First measuring location Uncoiler

“Finished” signal Strip end detection at tandem coiler

Length resolution 1m
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Example:
In the following figure, the first graph shows the last thickness measurement signal from a pick-
ling tandem line transformed to the finished strip length (standard behavior of ibaQDR). As the
length signal from the measuring location at the tracking start is available (second graph), the
XY function from ibaAnalyzer can be used to perform a transformation to the entry length (third
graph). For the sake of completeness, in the last graph the signal has then been shifted to the
left to the origin.

Signals

v ax

<

=[] X\Doku\02_SoftwarelibaQDR_v& x\MateriahUn|

info
8 0. Welder - PO

 10. Steering Unit 1 - MP1

£ 40. Steering Unit 4 - MP4

B 50.Tension Leveller - MPS
0. Pickle Tank 1 - MP7

£ 70 Pickle Tank 2 - MP3

B 80. Pickle Tank 3 - MP9

B 90. Rinse Tank - MP10

£ 100. Strip Dryer - MP11

& 110. Steering Unit 5 - MP13
& 120. Tensiometer T2 - P14
£ 130. Notcher - MP15

B 140. Side Trimmer - MP16

& 150. Width Gauge - MP17

£ 180. Tensiometer TI3 - P20
£ 190. Steering Unit 11 - MP21
& 200. X0_XRay_ML28

£ 210. Stand 1 - MF23

B 220. X1 Xray - MF24

& 230. Stand 2- MP25

£ 240. Stand 3 - P26

£ 250. Stand 4 - MF2T

@ 260. Stand 5 - MP28

B 270.X5 a Xray - WP29

£ 280. X5 b Xray - ML27

& 290. Shape Roll- WP30

) 300. Exit Rotary Shear ML27

1 — Eray x5 Avg Measured Thickness (mm)

-[ (= MPO_Strip_Length (m)
| L = Stand5_Exit_Length {my

11— [EKray ¥5h Avy Measured Thickness_deale_on_entry_langth {(rorm)

1— [ Shi{ fray H{5h Avg Measured Thickness_scals_on_entry_lengthl, Min ({0180} (rim}

Signals | Search | Report info | Analysis files ] 500 1000 1500 2500
Signal definitions
Show SignalName Expression Unit

1 = | xray x50 Avg Measured Thickness 7] [280.7:22) % mm

2 & | MPo_strip_Length [F [0.18:01 2] m

3 & | stands_Exit_Length Fx [260.18:5] 4 m

4 & | Xray X5b Avg Measured Thickness_scale_on_entry_length EE3g<(1280.7:22][0.18:0.1)] % mm

5 & | shl ([xray ¥5b Avg Measured Thickness_scale_on_entry_length], Min ( [0.18:0] ) } [Fx| Shi ([Xray X5b Avg Measured Thickness_scale_on_entry_length], Min ( [0.18:0] ) } 2] mm
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6.3 Hot rolling mill

Key features
m Very significant elongation of the material (up to 170 times the entry length)

m Very high number of signals
m Speed/length measurement of red-hot material not always very accurate
m Roughing stands with reversing mode

m When using a coil box, transposition of start and end of strip between roughing and finishing
mill

m Scrap and, where necessary, division cuts in the line (cropping shear)
m Discharge of material from the line before the last measuring location is reached
m Different final measuring locations (coilers)

m Often non-homogeneous automation topology, i.e. an ibaPDA/ibaQDR system for the entire
line can be very complex in terms of the 1/0 interfaces

m Significant performance requirements due to high line speeds and very high number of sig-
nals

m Virtualization may not be possible due to I/O requirements

Typical measured values
Rolling forces, strip tension, width, thickness, material temperature, cooling water temperature

ibaQDR
Property Remark
Tracking ID One ID per slab/rough strip/hot strip
The ID signal must be set to 0 between the entry products.
Tracking start Material detection at first measuring location, e.g. upsetting
press
First measuring location Identical to tracking start
“Finished” signal End of strip detected at coiler or last measuring location before
coilers
Length resolution 1m
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Example:

Only the head and foot position of each material on the roller table is supplied from the auto-
mation system. Therefore, there are two position signals for each of the numerous placeholders
(e.g. slab 1-8). These can be seen in the first graph in the figure below. The position of the mea-
suring locations on the roller table is known (see horizontal lines in first graph), which means
that the length signals required for ibaQDR can be created - see second to fourth graph. Func-
tions in the ibaAnalyzer expression builder have been used here to calculate the length signals.
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6.4 Reversing stand

Roughing stand in hot rolling mill, skin pass mill / reversing stand in cold rolling mill

Key features
m Reversal of start and end of strip with each pass
m Material elongation

m On the reversing stand in a hot rolling mill, the material normally completely leaves the stand
with each pass. By contrast, on a reversing stand in a cold rolling mill the material does not
leave the stand, as it remains stretched on the coiler between the passes.

Note
P In ibaQDR only the complete reversing is currently mapped, i.e. the material
1 passes through the stand completely with each pass.

Typical measured values
Thickness, width, temperature, rolling force

ibaQDR

Property Remark

Tracking ID With initial pass

Tracking start Material detection in stand

First measuring location Identical to tracking start
“Finished” signal Last pass + material leaves stand
Length resolution 1m
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6.5 Beam rolling mill

el Ll L U

vVvyvVvoyy

Key features

I
|
L
|
|
|
|
|
|
|
|

VYV V¥ ¥V

m Reversing function on individual stands

I_.............

m Reversal of production direction from one roll stand to the next by lateral transportation
Note that at each first measuring location after lateral transportation the Mirror head and
tail option must be enabled.

Typical measured values

Width, thickness

ibaQDR
Property Remark
Tracking ID One ID per billet/beam

The ID signal must be set to 0 between the entry products.

Tracking start

Material detection on first stand

First measuring location

Identical to tracking start

“Finished” signal

Product end detection at last measuring location

Length resolution

Im

2.0
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6.6 Tandem cold rolling mill (discontinuous)

ottt e

m Material elongation

Key features

m Only standard measuring locations possible

Typical measured values
Width, thickness, strip tension, rolling forces

ibaQDR

Property Remark

Tracking ID One ID per strip

The ID signal must be set to 0 between the entry products.

Tracking start Material detection at first measuring location before stands
First measuring location Identical to tracking start

“Finished” signal Strip end detection at coiler or shear cut

Length resolution 1m
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6.7 Skin pass mill

Key features

m Only standard measuring locations possible

Typical measured values
Width, thickness, strip tension, rolling force, skin pass level

ibaQDR

Property Remark

Tracking ID One ID per strip

The ID signal must be set to 0 between the entry products.

Tracking start Material detection at first measuring location before stand
First measuring location Identical to tracking start

“Finished” signal Strip end detection at coiler or shear cut

Length resolution 1m
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6.8 Continuous casting lines

Key features

The particular challenge in continuous casting lines is mapping measured values from the liquid
phase to the length of the strand and ultimately the finished slab.

Only one strand per ibaQDR system can be mapped. Therefore, on multi-strand lines several
ibaQDR systems are required. As a result, this is an area where virtualization of the systems is

very useful.

Typical measured values

Thickness, width, material temperature, cooling water temperature

ibaQDR
Property Remark
Tracking ID ID = 1 during casting sequence, otherwise ID =0

Tracking start

At start of casting sequence

First measuring location

Mold

“Finished” signal

Completion of flame cutting operation

Length resolution

cm/inch

80

2.0 @




ibaQDR

Configuration for different line types

Example:

Example configuration for a continuous casting line with nine segments. The cut signal is creat-
ed using a virtual signal at the completion of the flame cutting operation.

] Data storage

TOERNM =

- 2| Profiles

- Stop prevention

-- [l Diagnostics

=L Certfficates

- [ ibaQDR

-2 Measuring locations
B 0. Mould

10. Segment 0

20. Segment 1

30. Segment 2

40. Segment 3

50. Segment 4

60. Segment 5

70. Segment &

80. Segment 7

50. Segment 8

¥ 100. Torch

H Praduct file

I EEEEE=

=8

[

100. Torch - Product file

a x

Active

Product file name: | Product file

Trigger: I 93999.7: VIRTUAL_SLAB_COMPLETED

Tracked part leaves system: |v"’ Always

File password:

|

T e S S S|

¥|0 25 50 75 100125150 200

11 [ ok || My || Cancel |

The tracking signals from the casting sequence show the movement of the flame cutting ma-
chine and the cut signal for generating the ibaQDR measurement file.
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ibaQDR

6.9

Key features

Inspection line

m No strict line operation, frequent changes of direction (forwards/backwards)

m Frequently: Division cuts, discharge of material and welding operations

Typical measured values
Width, thickness, strip tension, oil coverage

ibaQDR
Property Remark
Tracking ID One ID per strip

The ID signal must be set to 0 between the entry products.

Tracking start

Material detection at first measuring location

First measuring location

Identical to tracking start

“Finished” signal

Strip detection at coiler or shear cut

Length resolution

Im

Example:

In this inspection line, as can be seen from the top diagram, there are two shears and thus two
speeds to be taken into account. The coiler has been defined as the standard measuring loca-
tion, with the tracking start measuring location before it as a dummy. The other measuring loca-
tions have been defined as “in front of the tracking start” type and the mode for two speeds has

been set.
¥) Data storage m} X
s o I T R =
1 Pfes Measuring locations - 10. 24 401 m : Thickness
£ Stop prevention g = = =
= Diagnostics Measuring location properties
-[EL Certficates . X . = . -
5 [ ibaQDR Name: Thickness Offset: 244003 m Resolution: 0.10013] m
=% Measuring locations Mode: | Use two speeds | Acive: [ 60.3: Umschattung 1-AUFH aus FM |
H 0. 24401 m : Uncoiler
10 24.401 m : Thickness Speed - [\ [10:6] v|ms o Speed2 [ [107) < ms
20. 22744 m : Edge Trimmer
30.19.671 m * Inspection Name Linked signals &~ 1. Technosting 1
40.4.089m : Marking A Asis 0A 40D =0 [ £ 60. QDR Signale
L.ql} 50.2671m :Giing g D 1 B 7 61. Vituell Temp
to @ B0 MLOB_Dummy a Ti= @[ % 62 Aufzeichnungssignale
;b 70. Coiler Ao Im +Asis 0A+0D=0
i - Product file @ Immin +Asis 1A+ =3
'@ Add measuring location i Immittel + Asis 0A+0D =0
=9 Zet o= Immax + As is 1A+0D=1
§ Trigger mode
+-fy, Signal selection Profile properties
% Fles — i
-1 Add data store
1m, Fitter: None
Compression:  Standard
[ ] \ \ [ [ [ [ [ |
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7 Adjustments with virtual signals

The “Virtual” data interface provides a function in the 1/O manager, which enables virtual, i.e.
calculated or linked, signals to be used for acquisition.

Any virtual signals can be created using mathematical and logical operations. These virtual sig-
nals can be stored like other measurement signals or used to easily implement complex trigger
conditions. Virtual signals enable calculations to be performed during the measurement, for ex-
ample, calculating totals or differences, checking for tolerance violations, etc.

The procedure for creating virtual signals and a list of available functions can be found in the
ibaPDA manual, Part 3 (Interfaces and modules) and Part 4 (Expression builder).

In terms of ibaQDR the virtual signals can be used for a wide range of conversions and adjust-
ments, and even for planning material tracking.

For example, in ibaQDR the virtual signals enable a length measurement signal to be generated
from meter pulses.

The following table shows a selection of the functions for calculating virtual signals, which are
frequently used in ibaQDR.

Function in Expression builder | Application
OneShot Detection of change of condition, value changes, edges;

Use as trigger or for reset

INT Integral function

Calculation of length based on speed

COUNT Counting level passes and edges
Conversion of meter pulses into length

DELAY Delaying a signal by a certain number of acquisition cycles
(samples)

DelayLengthlL / DelayLengthV | Dynamic delay of a signal by a distance in length units based
on a length or speed signal

The following chapters contain some application examples.
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7.1 OneShot

OneShot ('Expression')

Arguments

'Expression’ Signal to be monitored for changes.

Description
This function returns the result TRUE, if the current value of 'Expression' is not equal to the

previous one. It returns the result FALSE, if the current measured value is equal to the previous
one. The function also supports text signals.

Therefore, the function can be used to detect changes in the value of analog signals and edges
of digital signals.

Application example
Use as a reset signal when calculating strip length using the integral function

INT (IF([tracking ID] = 0, O, [speed] ), OneShot ([tracking ID]))

If the tracking ID is zero, nothing is integrated (0). If the tracking ID is not equal to zero, the
speed [speed] is integrated. If the tracking ID changes at the beginning of a new strip (tracked
part), OneShot generates a pulse (TRUE for one cycle) which is used to reset the integral and
thus the length value to zero.

The figure shows the example in the expression builder.

Int('Expression’, "Reset=0")
computes integral (y ° dt) of ‘Expression’. When ‘Reset’is TRUE then the integration is reset. "Reset’is optional.

Expression
|INT (IF{[tracking_ID_skin_pass] = 0, 0,[speed_process_section] ), OneShot{[tracking_ID_skin_pass]))
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COUNT ('Expression', 'Level*', 'Hysteresis*', 'EdgeType*', 'Reset*')
Arguments

'Expression' | Signal (digital or analog) that supplies the meter pulse

'Level*' Specification of the level value
If ‘Expression’ is a digital signal: Level = 0.5

If ‘Expression’ is an analog signal: Level = Tolerance value
'Hysteresis' Specification of a hysteresis band

If ‘Expression’ is a digital signal: Hysteresis = 0

If ‘Expression’ is an analog signal: Hysteresis = Permitted value fluctuation
about ‘Level’ without it being counted again

'EdgeType*' |Indication of whether rising, falling, or rising and falling edges should be count-

ed

'EdgeType' <0 Only falling edges (leaving hysteresis band in negative di-
rection)

'EdgeType' >0 Only rising edges (leaving hysteresis band in positive direc-
tion)

‘EdgeType' =0 Falling and rising edges

'Reset’ Optional digital parameter that can be used to reset the counter. ‘Reset’ can

also be an expression itself.

'‘Reset'> 0 Counter is reset

'‘Reset'=0 Counter value is retained / continues to count (default)

Description

The function counts the crossings of 'Expression’ through 'Level'. The 'Hysteresis' parameter can
be used to define a tolerance band which is above and below 'Level' by equal amounts. Only
complete crossings through the tolerance band are counted. The 'EdgeType' parameter deter-
mines which kind of edges are counted. The 'Reset' parameter is used to reset the counter value
to 0. 'Reset' can also be formulated as an expression.
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Example
Calculation of strip length by counting meter pulses
COUNT ([meter pulse], 0.5, 0, 0, Oneshot ([tracking ID]))

Each time the digital signal [meter pulse] changes from TRUE to FALSE or from FALSE to TRUE,
the counter is incremented by 1. The counter value corresponds to the length in meters. If the
tracking ID changes (= new tracked part), the OneShot expression returns the value TRUE for
one cycle and thus resets the counter to zero.

The figure shows the example in the expression builder.

Count('Expression’, 'Level™, 'Hysteresis™', 'EdgeType™', 'Reset=0") ¥ enpr
Counts the number of "Level’ crossings of "Expression’. i /\
Changes in a range with size "Hysteresis’ around ‘Level are ignored. Jevel .f"- S “ Ihgste[esis

"Edge Type' determines which edges are counted :
value < 0 : only falling edges

value = 0 : only rising edges edgetype
value = 0 : both rising and falling edges. 51 — g
The court is reset when "Reset'is 1. - i— 0
1
Pl 2 0

Parameters ending with * are anly evaluated once at the start of the acquistion.

Expression
|COLINT (Imeter pulse gauging roll 1], 0.5, 0, 0, Oneshot{[tracking_ID_gauging_roll_1]))
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7.3 Delay

Delay ('Expression', '"NumberSamples*"')

Arguments

'Expression’ Signal to be delayed

‘NumberSamples’ | Number of samples or acquisition cycles by which the signal is to be de-
layed

Description

This function returns a delayed copy of the ‘Expression’ signal. The delay is specified in number
of measurements (‘NumberSamples'). The result is a signal curve with the values of the original
signal for ‘NumberSamples’ before the current time.

To avoid a memory overload, ‘NumberSamples’ is limited to 10,000.
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7.4 DelayLengthl / DelayLengthV

DelayLengthL ('Expression', 'Length', '"MaxLengthDelta', 'DelayInMeter', 'Resolution*"',
'Filter=0*"'Argument')

DelayLengthV ('Expression', 'Speed', 'DelayInMeter', 'Resolution*', 'Filter=0*")

Arguments
'Expression’ Input signal to be delayed
‘Length’ or Actual length signal value (in m) for DelayLengthlL
'Speed' Actual speed value (in m/s) for DelayLengthV

'MaxLengthDelta' | Only for DelayLengthL

Upper limit to take into account changes in the length signal

'‘DelaylnMeter’ Distance to be delayed (in m)
'Resolution*' Resolution: Length base of the result (in m)
'Filter*' Optional parameter (default = 0) to set the filter for time-length conver-

sion
Filter' = 1 Minimum filter
'Filter' = 2 Maximum filter
'Filter' =0 and No filter
others

Description

This function uses the 'Length' signal (in m) or the ‘Speed’ signal to create a length-based ver-
sion of 'Expression’ with a delay of 'DelaylnMeter' meters. Changes in the length signal that ex-
ceed the 'MaxLengthDelta' are ignored. The ‘Resolution’ is the length base of the result (in m).

These functions can be used to delay a signal by a particular distance. For example, this enables
a signal to be assigned a length offset relative to a measuring location. The function is suitable
for individual measurement signals that have a longer distance to the associated measuring lo-
cation (> 1 m), but for which setting up a separate measuring location is not worthwhile.

This also enables simple material tracking to be implemented, as described in the following ap-
plication example.

Application example
Setting up simple material tracking using the example of the simulation model.

The material tracking system ensures that the change in the ID of the tracked part always takes
place at the correct length at the measuring locations. It considers the standard measuring loca-
tions at the transitions between line sections with different speeds.

In the example of our simulation, these are the following line sections:

m From welder to gauging roll 2, including entry looper
m From gauging roll 2 to skin pass

m From skin pass to gauging roll 5, including exit looper
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Therefore, the tracking IDs for 4 measuring locations have to be determined:

m Welder
Gauging roll 2

m Skin pass

m Gaugingroll 5
To change the tracking ID at the correct length, the following distances have to be determined:

m Strip length between welder and gauging roll 2, consisting of a constant component and a
variable component (entry looper fill level)
m Strip length between gauging roll 2 and skin pass, in this case constant

m Strip length between skin pass and gauging roll 5, consisting of a constant component and a
variable component (exit looper fill level)

The following figure shows the principle and the signal names, as used in the simulation exam-
ple.

- ‘ [speed_welder_v] ‘ [speed_after_skin_pass]
ot T |
g_ * [speed_process_section] ‘ #
[«})
E ‘ [looper_1 length smooth] [looper_2 length_smooth]
@ X
+ -
et
=)
B
= [distance_gauging roll 2 skin_ pass]
i i ;
3 | [distance_looper_1 gauging roll 2] [distance_skin_pass_gauging_roll_5]
- - - . -
oo B8 T
am T P 3
?7¢ A i - = 2 O @ [
ooy 4 ! S EELy
W | 4 D’a_': ]
; -. IF . A 0 I ! .. ‘ I} /g
' [v_trad(ingl_id_welder]
Q
oo
c | [v_tracking id_gauging_roll_2]
=
o
© [v_tracking_id_skin_pass]
-
\ [v_tracking id_gauging roll 5] |

The principle is based on the idea that the ID assigned at the welder is transferred to the second
standard measuring location delayed by the strip length, and from there to the third standard
measuring location and so on.
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The distances traveled between the measuring locations are calculated from the speed signals
for the corresponding line sections using the DelayLengthV function.

The definition of the virtual signals looks like this:

tracking via delay (1000)

fe General | Analog | Il Digtal |

Name Expression
0 v_tracking_id_welder F Count({[coil_welded],0.5,0,1,0) e
1 w_tracking_id_gauging_roll_2 = f% DelayLengthV{[v_tracking_id_welder], [speed_welder_v], [distance_looper _1_gauging_roll_2] + [looper_1_length_smooth] , 1,0} ?
2 v_tracking_id_skin_pass £ DelaylengthV{[v_tracking_id_gauging_roll_2],[speed_process_section], [distance_gauging_roll_2_skin_pass],1,0) ki
3 w_tracking_id_gauging_roll_5 | f DelaylLengthv{[v_tracking_id_skin_pass],[speed_after _skin_pass], [distance_looper_2_gauging_roll_5] + [looper_2_length_smooth], 1,0 %
) £ 2

The ID is first determined at the welder. In the simulation this is done using a simple counter,
which increments by one with each “Welded on” signal.

To determine the tracking ID at the next measuring location “[v_tracking_id_gauging_roll_2]"
the DelayLengthV function is used:

DelayLengthV ([v_tracking id welder], [speed welder v], [distance
looper 1 gauging roll 2] + [looper 1 length smooth] , 1, 0 )

The value for the tracking ID is only adopted at the next measuring location when the strip has
traveled the distance corresponding to the spacing of the two measuring locations, taking into
account the fill level of the entry looper.

The same method is used for the subsequent line sections.

Measuring locations between the standard measuring locations do not have to be taken into
account, as they are configured as measuring locations with offset and consequently do not re-
quire a separate tracking ID signal.
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8 Appendix

8.1 Sales conditions

Qualification requirements for ibaQDR integrators

The ibaQDR software product is a data acquisition system for quality data, with the distinctive
feature of simultaneous storage of time and length-based measurement values.

It is used particularly in strip lines (e.g. processing lines, cold and hot rolling mills). Here, multi-
ple entry materials (“tracked parts” - coils, slabs, etc.) are transported through the line and pro-
cessed, either welded together or individually. At the end of the process, a subset or superset of
the entry materials is cut as a product and/or sample.

The same principle applies to production lines in other industrial fields, where long or web-
shaped products are manufactured, such as rubber calanders, paper machines or extrusion
lines, as well as plants for plate glass and wood panels. Here, ibaQDR can be used as well.

In ibaQDR the monitored production area is divided into different sections or locations (mea-
suring locations). A distinctive feature of ibaQDR is the necessity for the measuring locations

at which measured values occur to be assigned to a material tracking system, which supplies
ibaQDR with tracking IDs, product speeds or lengths, etc. There are other adjustment options
for assignment of text signals and possible special measuring location types (/n front of tracking
start, with offset, reversing, dividing measuring location).

The use of ibaQDR thus requires that the various interfaces to the material tracking system and
to the control system are very carefully planned and configured appropriately on the ibaQDR
side.

To provide and practice this knowledge, iba AG has developed an example simulator (hot-dip
galvanizing line process).

Standard training on this simulator provides a fundamental understanding of the technical pro-
cess and the ibaQDR configuration options. Further, more extensive training opportunities are
provided by the playback mode for time-based ibaPDA data stores from real-world systems.

All training and support activities that are mandatory for initial delivery to an equipment sup-
plier are listed below. After successful training and support on an initial project, the equipment
supplier is awarded an ibaQDR certification and can then offer the product to their end custom-
ers and purchase it from iba AG without any further training requirements.

@ 2.0 91



Appendix

ibaQDR

Training and support activities for equipment suppliers as new ibaQDR user

=

ibaQDR standard training (Fiirth training center)

Introduction to ibaQDR
Configuration options on the simulator
From entry to product coil using the simulator

Configuration of ibaQDR, creating the measuring locations, assigning the mea-
suring signals

Analysis using ibaAnalyzer, checking accuracy and correctness of strip tracking

Processing of time and length-based measured values in the data file (*.dat)
through to storage in the database and creation of reports

3 days

. Support for system planning (remote)

Presentation of ibaQDR operating modes
Configuration of ibaQDR with real-world line data

Detailed clarification of line operating modes in relation to ibaQDR and inter-
face information between ibaQDR and the line automation.

2 x 1 day

. Support for system test (on site)

Testing of all interfaces

Analyses and plausibility checks with ibaAnalyzer

2 days

. Optimization / support during trial operation (remote)

Testing of all interfaces

m Analyses with ibaAnalyzer

3 x1day

. Equipment supplier certification

Presentation of certificate to equipment supplier

Table 4: Training and support activities for equipment suppliers as new ibaQDR user
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8.2 Monitoring ibaQDR

Because it acquires, analyzes and documents quality data, correct functioning of the ibaQDR
system is essential for the production process. Therefore, it is advisable to continuously monitor
the functioning of the ibaQDR system so that any faults can be immediately identified and re-
solved.

ibaQDR provides the options familiar from ibaPDA for this purpose:
m OPC UA server

m SNMP server

m Watchdog telegram

m Virtual signals
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8.2.1 OPC UA server

By default, ibaPDA provides the OPC UA server functionality in order to make data and informa-
tion about its own status publicly available.

In addition to the standard information, for ibaQDR, it contains the information for the ibaQDR
data store:

m Name
m Status
m DAT file name

m Free space on disk

OPC UA server

Configuration I Tags I Diagnostics l

® You have an ibaPDA OPC LA server+ license. You are able:

Tag settings
[] Publigh all signals

Tag description: | Comment 1 w

AL EEI EFE"I g "
=5 ibaPDA

L Title

O Wersion

i Licensing
-} Acquisition
- Clients
‘£ Data stores

Other documentation

You can find further information in the manual for the ibaPDA product, Part 2
“I/O Manager”.
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8.2.2 SNMP server

ibaPDA has a built-in SNMP server.

In addition to the standard information, for ibaQDR, it contains the information for the ibaQDR

data store:

m Name

m Status

m DAT file name

m Free space on disk

SNMP server

Configuration | Objects ] Diagnostics l

@ You have an ibaPDA SMMP server+ license. You are able to s

Object settings
[] Publizh all signalz

Object description: | Comment 1

B 1.36.1.4.1.45120
&-F5 0. Library
=-F3 1.ibaPDA

&-F5 0. General
-3 1. Product

1. Acquisition
=+ 2. Data stores
-2 1.ibaPD&table

E}E 2.ibaQDR table
: EIE 1. Columns

3 oD Tt

fe e oo B I O T L Y R I

In combination with the additional license ibaPDA-SNMP-Server+ (order no. 30.670050), you
can make every acquired or calculated signal available as object on the the SNMP server.

Other documentation

You can find further information in the manual for the ibaPDA product, Part 2
“I/0 Manager”.
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8.2.3 Watchdog telegram

The watchdog function in ibaPDA provides telegrams in binary or ASCIl form, containing the
most important information about the system status.

In addition to the standard information, for ibaQDR they include information about whether the
QDR program is running (QDR, Running) and whether it has been stopped (QDR, Idle).

In addition, the telegram contains information about the ibaQDR data store:
m Status: Inactive/Not synchronized/Synchronized

m Current directory

m Free space on disk

The watchdog function can be used via TCP or UDP.

Other documentation

You can find further information in the manual for the ibaPDA product, Part 2
“I/0 Manager” and Part 7 “Appendix”.
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8.2.4 DataStorelnfo

DataStoreInfo ('DatastoreIndex*', 'InfoType*")

Parameters ending with * are only evaluated once at the start of the acquisition..

Description

This function provides information about the selected data storage. This information may be
used for controlling other functions or for display and diagnostic purposes.

For normal (PDA) data storage, use 'Datastorelndex’ >= 0.
For ibaQDR data storage, use 'Datastorelndex' < 0.

The index can easily be obtained by looking at the tree structure in the configuration dialog of
the data record. Index increases top-down.

Specify the information type ('InfoType') you want to receive.

The following information types are supported:

Information types Possible results
0: recording status 0 = stopped

1 = waiting for trigger
2 =recording

3 = posttrigger recording

1: Saving in the backup directory: 0 = base directory is used

1 = backup directory is used

2: recorded time in the current file expressed | Value is updated every second.
in seconds

3: the free space on the current hard disk ex- | Value is updated every minute.
pressed in MB

4: is ibaQDR synchronized? 0 = ibaQDR is NOT synchronized

1 =ibaQDR is synchronized
5: Image triggers storing to backup directory | -1=No active or configured image triggers

0=All image triggers are using the base direc-
tory

1=All image triggers are using the backup di-
rectory

2=Some image triggers are using the base
directory and some are using the backup di-
rectory

Table 5: Information types and possible results of the DataStorelnfo function
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8.2.5 Donglelnfo

DongleInfo ('InfoType*')

Parameters ending with * are only evaluated once at the start of the acquisition.

Description

This function provides information about various properties related to the dongle. This informa-
tion can be used for display and diagnostic purposes.

Specify the information type ('InfoType') you want to receive. This type of information is deter-
mined and output at the start of the measurement. If you want to receive more information
from the dongle then you need to configure the function several times, with a different type of
information each time.

The following information types are supported:

Information types Possible results
0: Dongle available TRUE = dongle available
FALSE = no dongle or dongle defective
1: Dongle time limit in days Value of the remaining lifetime of the dongle
2: Demo time limit in days Value of the remaining lifetime of the dongle
for trial periods / demo versions
3: ibaQDR acquisition time limit in seconds Value of the remaining time which continues

to run the ibaQDR system after the dongle has
been removed.

10: Dongle inserted - counter Number of times the dongle was inserted
11: Dongle removed - counter Number of times the dongle was removed
12: Dongle changed - counter Number of times the dongles were changed

Table 6: Information types and possible results of the DataStorelnfo function

Application example

By evaluating information type 0 (availability of the dongle), you can monitor whether or not a
dongle is available and if the dongle is defective.

You can use this information to trigger an email informing the receiver that the dongle is no lon-
ger available. A system that was lost during operation of the dongle is stopped after a waiting
period. This should be avoided, especially in production-relevant ibaQDR systems.
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8.3

Error messages in the ibaQDR event log

The files for the ibaQDR event log can be found at:

C:\ProgrambData\iba\ibaPDA\Log

However, the current log file can also be called up directly from the data store configuration us-
ing the <Open log file> button.

%) Data storage

DEEEENM EB

O X

2] Profiles -
L Stop prewention IbaQDR
-l Diagnostics
-[E] Cerificates [ Locked Unit of length: D
=L o
-8 Measuring locations
0. 21 m : pay off reel 1 Dont generate product files when ibaQDR is not fully synchronized
10. 13 m : pay off reel 2 =
0 20, welder Dont generate product files that are shoterthan (8.0 = m
- [ 30. gauging roll 1 Ignore timebased data when the line is stopped for more than |30 3 minutes
- @ 40. annealing
- B 50. 360 m : galvanizing lgnore tracked parts that are shorterthan |40 |5 m
L‘$ 60. -ﬂ]?m + cooling Ignore changes in the length signals that are largerthan |10 = m
- @ 70. skin pass
- [ 80. 4m : stretch leveler
- @ 90. thickness exit DElgTTiE
=8 dD 100. shear Maximum number of log files: |15 =
(-3 Entry product file
-3
E-fin Product file [ Process signals in parallel
----- dl Add measuring location
----- {3 Add data store ...
Open log file
ﬁlllllllllIlllllllllllllllIlll
0> o4 3 4 e 72 e 95 11 Aoy Cancel
ibaQDR error messages
{x}is replaced by a value
{ML} is replaced by the measuring location name
Error message Description Visible in
client with

active debug
mode

Peak detected of {x}s on coil
ID of {ML}

This error occurs if the tracked part ID has
changed twice within 2 s. This is normally an
indication of a tracking error in the ID signal.

X

No time data found for {x} in
entrycoil {y}

No time data available for signal x in entry
producty.

Stopping QDR datastore be-
cause an error occurred in
measuring location {ML}

An unexpected error occurred at the mea-
suring location, which led to the ibaQDR data
store being stopped. Check the ibaQDR and
ibaPDA server log files for more information
about the error.

Product file {x} already exists

A file with the name {x} already exists. ibaQDR
will attempt to assign an alternative file name
by appending a number.
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Error message

Description

Visible in
client with
active debug
mode

Error creating file {x}: {y}

Generation of product file {x} failed. {y} spec-
ifies the reason. This error leads to ibaQDR
being stopped.

Error creating directory {x}: {y}

The product directory {x} could not be creat-
ed. {y} specifies the reason. If {x} was the base
directory, ibaQDR attempts to use the backup
directory to generate the product files. If {x}
was the backup directory, ibaQDR is stopped.

Exception in QDR thread: {x} | Error {x} occurred during processing of ib- X
aQDR product files. This error leads to ibaQDR
being stopped.

There are entrycoils missing ibaQDR cannot find any data for the current

for {ML} --> this measuring product at measuring location {ML}. This can

location and all measuring lo- | happen if ibaQDR is not yet fully synchronized

cations in front of it are being | or if the tracking is faulty. The product file will
ignored!!! not contain any data for this measuring loca-
tion and for all upstream measuring locations.

There is a {x}% difference be- | The difference between the exit length at X

tween the exit length at {y} measuring location n and the entry length at

and the entry length at {z} for | measuring location n+1 is more than 10 %.

the product file {a}. Please In theory, the two lengths should be exactly

check the length signals. the same. This error can occur if the tracking
is faulty or if the configuration of the elonga-
tion for measuring location n+1 is incorrect.
ibaQDR deals with this difference by stretch-
ing the exit length from measuring location n
uniformly to the entry length for measuring
location n+1.

Processing time-based data Error {x} occurred during processing of the

failed: {x} time-based data from measuring location n.
ibaQDR ignores the time-based data from
measuring location n and generates a product
file at measuring location n-1.

Data is missing in QDR pro- More than 5 % of the data in product file {x} |x

ductfile {x}. Examine the qdr
log for more details.

is missing. This is indicated in the info field
SQDR_DataMissing. This can happen if ib-
aQDR is not yet fully synchronized or if the
tracking is faulty (incorrect length signals). The
following errors then appear in the ibaQDR
log file.
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Error message Description Visible in
client with

active debug
mode

ID={x} --> Insufficient data:
needed data up to {y}m, but
data only available up to {z}m

This error occurs if no data is available at {y} m
of ID {x}. This can happen if ibaQDR is not yet
fully synchronized or if the tracking is faulty
(incorrect length signals).

ibaQDR has data up to {x} m. The missing data
{y}- {z} is ignored.

ID={x} --> Data needed up to
{y}m, but data only available
from {z}m --> No data avail-
able for this product coil at
this measuring location

This error occurs if no data is available at {y} m
of ID {x}. This can happen if ibaQDR is not yet
fully synchronized or if the tracking is faulty
(incorrect length signals).

The product file will not contain any data for
this measuring location and all upstream mea-
suring locations.

ID={x} --> Insufficient data:
needed data from {y}m, but
data only available up to {z}m

This error occurs if no data is available at {y} m
of ID {x}. This can happen if ibaQDR is not yet
fully synchronized or if the tracking is faulty
(incorrect length signals).

ibaQDR has data up to {z} m. The missing data
{y} - {z} is ignored.

ID={x} --> Data needed from
{y}m, but data only available
from {z}m

This error occurs if no data is available at {y} m
of ID {x}. This can happen if ibaQDR is not yet
fully synchronized or if the tracking is faulty
(incorrect length signals).

ibaQDR starts the coil at {z} m instead of {y}
m. The missing data {z} - {y} is ignored.

Table 7: ibaQDR error messages in the log file
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8.4 Info fields in the ibaQDR product files

The DAT files generated by ibaQDR contain some information in the form of info fields.

In ibaAnalyzer you will find the info fields in the signal tree for the opened DAT file under the
Info node.

Signals R
=] D Chibalsimulators\CGLdat\ QDR 71 100008.dat ™
=-€3)_info

starttime: 12.12.2022 11:20:24.795
endtime: 12.12.2022 11:21:06.885000

210
EQ0R_UnitOfLength: m
SQ0R_EntryProduct: 0

ey W

] LicenseContainer: 7 00 01 00 D5 15 A4 01 (IBA-FUE-WVM-11-1})
LicenseCustomer: iba Testdongle Hr. Maass
1 SPDA UtcOffzet: +01:00
200R_Cuttime: 12.12.2022 11:21:06.885
] S0DR_Length
S0QDR_WelderEntryTime: 12.12.2022 11:15:25.767
] S00R_MizmatchBetweenExitLengthAtMIB0AndEntryLength AtMISO: 1.341486%
] S0DR_MizmatchBetwesnExitLengthAtMI20AndEntryLengthAtMIZ0: 0.515151%
QDR techno text
e[ frames: 341118
- f Expressions
G0 FA N omone o fEenal d

Signals @ Search Reportinfo = Analysis files
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Info field

Description

SQDR_NotSynchronized

ibaQDR was not fully synchronized. This means that
data could be missing, particularly at the first mea-
suring locations.

SQDR_DataMissing

More than 5 % of the data is missing. This can hap-
pen if ibaQDR is not yet fully synchronized or if the
tracking is faulty.

starttime The time at which the beginning of the finished
product (finished coil) passed the last measuring
location (shear).

endtime The time at which the end of the finished product

(finished coil) passed the last measuring location
(shear). This is normally the cut time.

SQDR_UnitOfLength

Length unit for representation and labeling

SQDR_EntryProduct

0: If data file is a finished product file
1: If data file is an entry product file

SQDR_Cuttime

The time at which the end of the finished product
(finished coil) passed the last measuring location
(shear). This normally corresponds to the ‘endtime’

SQDR_Length
.. Raw
... Rounded

... LBase

Determined length of the product

Original measured length value (measurement de-
vice, control)

Length value rounded up/down to LBase

Length base

SQDR_VirtualCut

This file was generated by a virtual cut. The value of
the info field specifies the reason for the virtual cut.

SQDR_WelderEntryTime

Beginning of production from measuring location
where tracking starts.

SQDR_MismatchBetweenExitAndEn-
tryLengthAtMIx

The difference between the exit length at measur-
ing location x and the entry length at measuring
location x+1 is more than 0.5 %.

Table 8: Info fields in the ibaQDR product file
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Example

The following example shows the trend for the warning info fields from the ibaQDR DAT files. To
do this, an analysis has been developed in ibaAnalyzer and the values have been extracted to an
SQL database using ibaDatCoordinator-DB Extract. These analyses are an effective way of moni-
toring the tracking performance.

Fo) g P V133 (64) - [} X
© Datei Datenbank Historische Daten Bearbeiten Einstellungen ~Streifen Modus  Datei Gruppe  Ansicht  Hilfe
D oW Mt BRI OB am 9 3 R SWIH LLEO . k- N 5 OO
[ i} es®
vax D
x| 4
—— 15004 T # QDR _Lengin_Rounded
A [Frames] = 1 y
A\, [smatch_ML10_WL20_PCT] ‘ F ]
A\, [Mismatch_ML170_ML180_PCT) 1000 i il i | |
7\ Mismatch_WL270_ML280_PCT] ! i | il | il | e
-\, [Mismatch_ML280_WL290_PCT] 750- it 4 i i gl 4 N I 3 1l 7 " y 1 i I
A\, Iiismatch_HL250_L300_PCT] ool L b YRR A e 1 T oy i il (e A" S g iy 0
A\, [iismatcn_L300_WL310_PCT) A g ! Pk 148 1% i y ! ) y
A, smeteh_ML320_UL330_PCT) 250{* % . ! ) \ .
A\, Mismatch_ML330_WL340_PCT] ser
QDR Datalissing)
N\ 10DR_Lengtn_Raw] g
A\, QDR _Length_Rounded]
A IWBNR]
A\ (cutine]
217300004 — o N |
21725000
720000-
715000
710000- SaC.
™ o Fro e wevocr ¢
“ 2000- roTa
o
07.052022 06052022 09082022 10052022 11052022 12082022 13082022 14052022 15052022 16052022 17.052022
Signale_ Suchen | Reportinfor..| Anabsevorsc.. || 15000004 —
Signal Definitionen
Anzeige Signainame Ausdruck Einheit
1 O | QDR_Length_Rounded 7+ InfoField(0, "SQDR_Length Rounded") ®
12 O | opR_DataMissing f InfoField(0, "SQDR_DataMissing") i
13 4 | QDR _Length_Rounded £« [QDR_Length_Rounded] &]
14 [%] QDR_Length_Raw /= [QDR_Length_Raw] =]
15 'QDR_DATA_MISSING f« IF(IsData(lQDR_DataMissing]).1,0) > 0 3
Signal Definitionen | Marker _ Statistik _Harmonische Marker | Navgator | Ubersicnt
Fertig cap num

Here are some example extracts from an ibaQDR DAT file

Signale SER [ 128

' ML_LENGTH_STP (m)

W)L 1020] EWELENGTH VI ey
@[ HC030
@@ HL100 100
L1060
uiono
g0 75
uioso
WLt100
ui0 50
@@ w2
ey
uie20 o
SQDR _Datalissing: 1
$PDA_UtcOffset <0200
SQDR_Cutim: 17.05.2022 01:22:57.308 "
SQ0R_Length
QDR WelderEntryTime: 17.05.2022 01:17:06.324
SQDR_MismatchBetweenExtLengthAtMI330ANGENtryLengthAMIZ40: 1756024% <)
SQDR_ MismatchBetweenExtLengthAUIIT20AnGENryLengthAHIS30: 1.41222%
SaoR) T340068%
saoR ) %
SaoR 1 %
SaoRJ T4g25%
[B) SQDR_MismatchBetweenExtLengthAI 20AndEntryLengthAI130: 1 027238%
R son

D) SDATCOOR status: readyTaProcess
D) aFies: V7 1.3.2 (update)

B 20.V1 - Vorgerdst_1
B B 30, V1 - Vorgertst 2
6 B 40 V1 - Vorgerist 3 v

Signale | Suchen | Report-Information _ Analysevorschiift 01:17:10 01:17:20 01:17:30 01:17:40 01:17:50 01:18:00 01:18:10 01:1820 01:1830, 01:18:40

In the ibaPDA event log window, you will find warnings that require further analysis.
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Data storage stoke 2x Trendkurve 1 | Trend graph 2 | Trend graph 3 4bpx
S T T
Eﬂmmmw bl @iy .° 2EE-
534§ Last product fles =)
¥ Product fie - Fertigband: C:\datQDR2\QDRdat_FS\20220517\QDR ... _1445174at " _LENGTH_ZW1 (0,00 m) 70
&3 Measuing locations 181 [S000:71] ML_LENGTH_STP (4,85 m)
T ST Im % GE\GNSVESSEYGZAEIY - SuescEDTesieVA_sV3.aes (50 & s miom .y Do) o
1003 1= 0m  Ci\dar\EmtryCoils\Vl - Vorgerist\ML20_$035.dat (00:00) B T LENCT e OO0
=0 = om C:\dat\EntryCoils\MH1 Linge - shaus 1\ML30_4001.da) 7 1 T g 50
=0 = om c: -8 (5000:90) ML_LENGTH_MH2 (0,00 ©
o Fp 5000 I ENGTH 2 ety 057 )
I0= 7317662 1= 4m LENGTH_VZ_entry (301 m) o
o meoc S oo BT e e G o
el e (/B 1500957 g Lo s Dicke 0
o s i cen e N i )
s e ot
e e o oo ey 210m
Dormre iem BT o e )
o rere  am oo rs oy Go3T m
e am I ot oy
o rse - £ ool Lot ey e
o LENGTHFS_ertry (4931 m) e
e mum L
e e = Lo ey 412
fregrit Rl = e 3954 =
T e
e -am 0N 0231 (01 1 )
e o 50
ID= 731765 =87 C: : e o Y /
e mae . 010 ATV, .56 5957 )
e e o -
s - =
e am
e - o > -
s iem = -
ID= 731765 1= 78m  C: / / 250
e e e
" : - =
e e . = = o
mIE meod waw Iz ew Tedo e s e en 2z e e
s e o = T
e e Tpe  DseaiTme = besawton
ID= 731765 L= T4m  C: ©  17.05.202214:45:30 Es fehlen Daten in der baQDR-Produktdatei C:\datQDR2\QDRdat_FS at. Uberprifen Sie das ibaQOR-Protokol fir weitere Informationen. ~
e e © wosmziwem o e, Uereifen e dasibaGOR okl fr e fornatnen,
ID= 731765 I=74m C: © 17.05202214:42:18  Spitze bei TrackingID fur Messort MH3 Temp - Messhaus 3" erkannt
e Lm o © 1705222 144215 Soee b Trading T s essrt W3 Ter -Meshous et
e nam o ° S b Tracking 0 i Messort 3 Ocke -Vesshcs  eramt
e oramod ° St b Tk 0 i Mesort Ve ke Ve ot
I0= 731768 1= 6em  C: o Es fehien Daten in der aQDR-Produkidtei C:\dtQDR2IQDRdat_Fulmmmmiipmny P st. Uberprifen Si das baQDR Protokol i weitere Informationen. -
< e [ Evert Log | 53] Watch window | B Digeal displays

B e aein

& PRAORRSIT (214 RFTA 2072 04 1) B U SKR/e

*

nakmie

Looking at the tracking signals in the ibaQDR DAT file often provides a log of useful information.
The following example shows that the tracking IDs and length signals demonstrate implausible
“jumps”. The length of these areas “Tracking_Error_Size” has been highlighted and determined

and can be monitored in conjunction with other KPIs, for example using a DB trend.

Report-Information v 3 X 12481.00- . —— 4
1 |Tracking_Error_Size [30 |
2 |Tracking_Error_Size_Head | 16 1| F|52z0:75-
3 [Tracking_Error_Size Tail |14 |
I e
3480.50- -
o1 21 D802 00 i1 Fora
3480.25-
R =)
o
3479.75:
3479805 vzt oa0 e R J0_o_wera iy
beices ooz aon o m e
2470261 L Fihahisid
-
2008 o o e =1
1100 m
1000 - =
900- 2
00 X b
700
good Lfomoe e
8004 [ forr e rrem
400 e
300 100
200 Fpori 1re 1o ree
100-
o
Signale Suchen Report-Information  Analysevorschrift 0 100 200 300 400 500 600 700 800 900 1000 1100

It may also be helpful to logically check the progression of useful signals. In the following exam-
ple of a coating line, the thickness measurements from the entry section are compared with the
thickness measurement in the exit section.
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Ioopin
9oPd annealing section  galvarising \?gﬁgg
T057.4 T 28T
ﬁ953°/aﬁ onPB0OEe ﬁmzé
= =
==
o =
ID=471100012 E E
%5 mm product coils
ID=47110001 1 D=
Q 1.060) ram
GO0 m
ID=471100010 1D=471100001
Q .00 ram
TR m
ID=471100003 10471100002
1B o
Fm PSSP . — =]
D=471100008 1D=471100003
0,990 i
i AP = — ¢ |
10=471100004
; f Al Sl ff ff At TR
payoff reel skinrpass mill - stretch o o
veling |\ Eage ]
975 m waiding ees oee machirie  ||= = -
& | Il Shear coiler
machirfe B g o |D=471100004
£y 1359 mm
el e m
| Fvoff resl 2 D=6 -5 D=5 D=5 D=4
15353 %m'" 1D=471100007 1429m 6376 m 17.3m 48m 264.0m
i 988 mn 214 mis 400 mis 400 m/s 472 més 338 mis
Si0m
471100008
Diydin 471100005 108 Udmin
X 452221 ]
H0n0m B5IEIE ZB3m

The XAlignFFT function even allows the offset or stretching of the relevant pairs of signals to
be determined. With optimum tracking, the offset would be SHIFT = 0 and the stretching factor
STRETCH = 1.0, but here the stretch is 0.998 and the shift is -3.

Report-Information v X
1 [Streich_1
2 [Stetch 2 | 0997965
3 [shin1
4 [snin2 3
=
= DBM Bancdicke Ausiaur_| d
il 2D -EEhEmﬂ aligned
00204 - Ehene 2 aligned
Signale | Suchen | Report.... Analysev. o =Y ke iy ey Y LY D -
Signal Definitionen ~ o x
\nzeig! Signalname Ausdruck Einheit Farbe
1 o [Aus 7| Shi(Mavg([500.3:35] - Percentile [500.3:35]) 6) 3)
2 M |En 7] [0.3:36)- Percentile( [0.3:36)) [®]
3 =R 4 110.3:37] - Percentile([10.3:37])
4 O | aign_1 [#] XAlignF(fAus], [Ein_1], -20, XSize(jAus])+20, 0.95,1.05,0.1,1) ]
5 O [wign_2 4| XAlignFR(AuS], (Ein_2], 20, XSize(Aus]}+20, 0.95,1.05,0.1,2)
6 & | DBM Banddicke Auslauf _ & [hus]
7 & | Evene 1aligned B [Ein_1] [Stretch_1]) [Shif_1])
8 & | Evene 2 aligned | Shr XStretchScale( [Ein_2] [Stretch_2)) [Shifi_2])
a O | stretch_1 x| GetRows([Align_1],0)
10 | O |stretn_2 ¢ GetRows(Align_2],0)
1 O | shin1 [ GetRows(Align_1,1) 1]
12 | O |snne | GetRows(Align_2],1)
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8.5 Mapping backwards travel

If an entry product (tracked part) moves backwards, the tracking length signal decreases. How-
ever, the internally filtered length signal in ibaQDR does not decrease; it remains at the last
maximum value. When the entry product starts moving forwards again, the tracking length sig-
nal increases again. When the tracking length signal is greater than its previous maximum, the
internally filtered length signal in ibaQDR also starts to increase.

g_
é‘ 5 Raw length q
—EI.__IE:Ed part
S Filterad Tength () ’

0.0 25 50 s 10.0 125 15.0I

Measured length value (blue), filtered length signal (red) and length values used (green)

It is possible that an entry product is moved backwards and a piece of it is cut off. The entry
product length at the change of ID is then shorter than the previous maximum length. ibaQDR
detects this and the measured values for the missing length sections are removed. In the fol-
lowing example, the entry product was 60 m long. It was then moved back 20 m and cut. A new
entry product with tracking ID (coil ID) 2 is then welded on. ibaQDR now has an entry product
with ID 1 and a length of 40 m.

I%II — CoilID N q
@ 3 - T Used part - -
- Raw length (m;)
=
w | =t
-— o i
™
wid
-1= \
= | \
ol \ sec
0.0 25 5.0 75 10.0 125
=

Entry product ID (blue), measured length value (red) and length values used (green); note: The
right-hand green line belongs to the next entry product with ID 2.

Moving back can be more complicated if an entry product is completely discharged from the
line. The following example shows this situation.
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Ei — Caoil ID q

@ | -[: Used part
= |2 ] L Rawlength (m)
i
- -ln i

I~
P

[T> ||
o~ |
=18- B e /
o - ] | sec

.
0.0 E2In 5.0 75 10.0 125 15.0 175

Entry product ID (blue), measured length value (red) and length values used (green)

Entry product 2 moves into the line and moves 30 m. It is then moved back. The file for entry
product 2 is closed at this point. The total length of entry product 2 is 0, as it has been com-
pletely discharged. Entry product whose length is less than MinEntrycoilLength (default =5 m)
are removed from ibaQDR. The entry product file for ID 2 is therefore removed. The line con-
tinues running, which means that ID 1 appears at this measuring point again. It begins at its
final length of 140 m and then reverts to 120 m. ID 1 then advances back to 140 m. The filtered
length for ID 1 is then 0 m. Therefore, this entry product file is also removed. ID 2 then moves
back into the line. A new entry product file is generated and this is used. This section is shown in
green in the illustration. There is also another situation that can occur.

2l —coillp |1

T e At
fu. Lan length ()

L
125

40  F5 100

25

Entry product ID (blue), measured length value (red) and length values used (green)

Entry product 2 moves into the line and is completely discharged. Entry product 1 is moved back
20 m and then cut. Entry product 2 moves in again. ibaQDR has removed the first file for entry
product 2 and the second file for entry product 1. ibaQDR has also detected that entry product
1 has been cut, i.e. it will remove 20 m from the first file for entry product 1. The green sections
in the figure show the data used for entry products 1 and 2. The value for MinEntrycoilLength
can be specified in the dialog box for configuring the data store:
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ibaQDR

[] Locked Unit of length: D

Active

Dont generate product files when ibaQ DR is not fully synchronized

Dont generate product files that are shorter than m

lgnore timebased data when the line is stopped for more than (30 El minutes

lgnare tracked parts that are shorter than m

lgnaore changes in the length signals that are largerthan |10 El m
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Support and contact

Support
Phone: +49 911 97282-14
Fax: +49 911 97282-33
Email: support@iba-ag.com
Note
° If you need support for software products, please state the number of the licen-

se container. For hardware products, please have the serial number of the device

ready.
Contact
Headquarters
iba AG

Koenigswarterstrasse 44

90762 Fuerth

Germany

Phone: +49 911 97282-0
Fax: +49 911 97282-33
Email: iba@iba-ag.com

Mailing address

iba AG
Postbox 1828
D-90708 Fuerth, Germany

Delivery address

iba AG
Gebhardtstrasse 10
90762 Fuerth, Germany

Regional and Worldwide

For contact data of your regional iba office or representative

please refer to our web site

www.iba-ag.com.
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