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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG (“Siemens”). They are non-
binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with industrial security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Basic information

1 Basic information
1.1 Aim and purpose of this application
1.1.1 Task

A material web that is fed in using a material feeder is to be processed, where the
processing (e.g., cutting) cannot be carried out in a short time window but takes a
slightly longer period. In order that the material web motion has no effect on the
processing, the processing device must move in synchronism with the material,
i.e., it must be processed "on the fly".

Why on-the-fly processing?
"On-the-fly" processing is required, if:
e Production processes cannot be stopped (e.g., extruders).

e Stopping the material web and the associated acceleration and deceleration
forces cannot be realized.

e The individual processing steps are too different, so that a uniform wait time is
no longer feasible from an efficiency perspective.

Basic design of a flying saw
The material is fed to the processing unit with a constant velocity.

The cut position on the material web is either sensed using a sensor and an
appropriate mark — or is specified by the control after an adjustable cut length. At
the same time, the synchronous position is defined, from where the shears slide of
the flying saw travels in synchronism with the position where the material is to be
cut and the cutting operation can be started. After cutting has been completed, the
shears slide is positioned back to its initial position, where it waits for the next cut
position.

Fig. 1-1: Principle of operation of a flying saw
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1 Basic information

1.1.2

Advantages of the standard SIMATIC application Flying saw

The standard SIMATIC Flying Saw application presented here helps to implement
the described tasks — and allows a functioning application to be developed as
quickly as possible.

The standard application includes a function block that controls the flying saw and
controls motion using parameters corresponding to the specific application.

Using the user program, only the material feed must be controlled.

Further, the standard application includes a block to connect a user interface (HMI)
to test and diagnose the flying saw functions.

The standard SIMATIC Flying Saw application offers users many advantages:

Fast program generation

The standard application SIMATIC Flying Saw allows the functionality of a
flying saw to be quickly and simply implemented based on a SIMATIC S7-
1500T controller.

The function blocks included in the standard application can be quickly and
simply transferred into the application to be generated by copying. Configuring
steps that are additionally required are explained in this description.

Automatic motion control

The core functions of the standard application completely handle the motion
control based on the technology functions of the S7-1500T controller. The user
only programs a control sequence that corresponds to the behavior of his
machine function sequence to be implemented.

Adaptability

All of the source codes are available in commented form for the standard
application. Therefore, the core functions can be simply and quickly expanded
to include customized functions.

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022 6
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1 Basic information

1.2 Components included in the standard application

The standard SIMATIC Flying Saw application is implemented in the form of a
library.

This library is used in a project that is supplied.

This project is used to quickly understand the functionality, commission the
application and diagnose the standard SIMATIC Flying Saw application.

The program has the following tasks:

Represent the FB-FlyingSaw from the perspective of the user program
Allow all interfaces of the standard application to be used and operated
Visualize all the relevant data of the standard application

Graphically represent the synchronizing operations

Incorporate the additional library of the axis FB.

In this way, the core functions of the standard SIMATIC Flying Saw application can
be quickly and simply integrated in projects that users have created themselves.

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022
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2 Range of applications

2 Range of applications

2.1 Application

2.1.1 Available controllers

The standard SIMATIC TIA flying saw application can be used on any
SIMATIC S7-1500T controller with Firmware 2.9.4 or higher. Therefore you need at
least TIA Portal V17.

2.1.2 Tasks that can be addressed using the core function

The core function is used to control flying equipment, for example for
e Cutting

e Perforating

e Embossing

e Sealing
e Sawing
e Drilling

e Painting

e Measuring
e etc.

Definition In the following, the term flying saw is representative for all other conceivable
machine versions.

Further, the term "Saw" is representative for the part of the machine that is in
direct contact with the material.

2.1.3 Features of the application

The following features have been implemented and can be used in the user
program.

Providing the leading value for cutting

The "flying saw" can be provided with a leading value for cutting in the following
ways:

e Axis with actual value/setpoint coupling
e External encoder with actual value coupling

e The application does not change the leading value. Users can configure the
leading axis as either linear or as modulo linear axis.

e ltis possible to switch over the leading value during run of the web.

Cutting to length

e The cut length can be adapted at each cut

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022 8
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2 Range of applications

Sensor-defined cut position
e The distance between the sensor and cutting unit can be freely configured
e Sensing the cut is independent of the motion of the cutting unit
e The measured values are saved to a buffer memory
e The measuring points can be simulated (for commissioning)

e An active range can be defined for the measurement based on the format
length.

e An alarm is output if a measurement is not realized in the active range. A
counter is also incremented. A cut is made over the defined format length. The
new active range is calculated based on the position of the last cut and the
format length

Traveling to the transfer position

e After the cut, the material can be accompanied by the saw up to a defined
transfer (handover) position

Creating a gap

e A"positive" gap can be created after the cut. The material is shifted relative to
a defined length

e A '"negative gap" can be created before approaching the transfer position. This
is required in order to retract the material from the saw clamping mechanism
before the transfer position is approached

Dynamically defining the next start position

When calculating the next start position, the flying saw can already be returning to
the start position. Application for this function include:

e If natural materials are cut, then each cut can take a different time. On the
average, the cutting time must be so short that the flying saw reaches the start
position. However, if individual cuts take a longer time, then the flying saw can
move in the direction of the defined end position

e A cutting unit should cut several short formats quickly one after the other, then
followed again by a long format. During the short formats, the machining unit
traverses in the direction of the end position; during the long format, it can go
back to the start position

e Cutting "short" lengths from the transfer position, without the set start position
being able to be reached

Specification of synchronous position
The synchronous position
e can be entered by value
e dynamic calculated in relation to web velocity

Running back optimization

e For fixed format lengths, for the return travel, the acceleration (optimized
according to the torque, the thermal utilization), or the jerk (optimized
according to the mechanical stress) can be adapted, so that the flying saw
reaches the start position just before the start of the next synchronization

e The block automatically calculates the dynamic responses

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022
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2 Range of applications

Precisely synchronizing at a specific position

e The application provides "by time", and "by distance" (typically symmetrical)
modes. The synchronization mode required depends on the constraints
imposed by the mechanical system. The coupling type (setpoint/actual value
coupling) and the maximum permissible drive torque) also have an influence

On the spot cut

e The material is cut when it is at a standstill

e The material is cut when it is moving only in the mode "cutting to length"
(A cut is initiated by the operator, independent of the material distance traveled)

Skip next cut

On operator request or by initiation of a supervision system that detects web
problems leading to a damage of the cutting system, when cutting

Interrupt / continue production
e The flying saw is stopped for brief maintenance work while the material web is
running in the automatic mode (actual cut length and/or measured value buffer
are kept)
Gear ratio between flying saw and the material

A gear ratio can be set between the material velocity that can be measured — and
the material velocity active when cutting

e Forinstance, this is required when cutting wound paper cores as the material
is wound with a skew, and therefore the material velocity measured using a
measuring wheel does not correspond to the resulting core velocity

e Sawing and synchronizing with just one drive is another application. This
diagonally moves the saw over the material web, which results in synchronous
travel and cutting motion at the same time

Calculating the cut material length
e The calculation is based on the actual position and the runtime compensation

Control using the mode manager

¢ Initial position: The axes are activated — and the defined start or maintenance
position approached

e Automatic: Process mode

e Manual: Standard interface to control basic axis functions — such as homing,
jogging, ...

HMI with associated interface

¢ Optional commissioning/test interface in parallel to control from the user
program

e Simulation of process feedback signals for test operation without material

Activation length when searching for the print mark

e Length that must be traveled through until the measured value acquisition is
activated

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022 10
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2 Range of applications

Permanent print mark search

e The measured value acquisition permanently searches for a print mark without
considering cut length (raster) and activation range

Wait for print mark on request

e The measured value acquisition is requested to search for the next print mark
outside of the cut length (raster). If the print mark was found, then from this
position, a search is made for the next print mark within a fixed raster.

This function is used to synchronize cuts to a new or offset raster.

Central axis handling
e Technology and axis handling are separate.

e The application uses the functions of the "LAxisCtrl for SIMATIC" library to
control the axes. When the flying saw is in the manual mode, users can issue
motion commands, such as homing or jogging via the known interface of this
library.

Multi instancing

e Ifitis necessary, more than one flying saw system can be operated in one
CPU. Only limited by capacity of CPU

Double Cut

e The application offers the possibility for short cuts after and before a longer cut
to do a double cut. This means the sledge delays exact for the short format
length during synchronous phase and is not going to standstill before doing the
short cut (double cut)

SIMATIC S7-1500T FlyingSawAdvanced
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2 Range of applications

2.2 Application environment

The standard SIMATIC Flying Saw application can be used in the following
hardware environment:

- Real machine

- Demonstration application (e.g., demonstration case or drives/motors
without coupling to a real machine in a laboratory set up!)

2.2.1 Real machine

Fig. 2-1: Application environment of the standard SIMATIC TIA flying saw
application with a real machine

S7-1511 T SINAMICS S120

Encoder
S
8 Motor
3
e
X ;
. Material Web
s
Motor
Encoder

SIMATIC can be used to control the material feed and the drives of the flying saw.
Alternatively, the flying saw can be coupled using a machine encoder.

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

3 Geometry and function

3.1 Design of the flying saw

The application based on the flying saw comprises, for example, a spindle axis, to
which the cutting unit is attached.

Fig. 3-1: Physical variables of the flying saw application
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3 Geometry and function

Table 3-1: Explanation of the parameterizable physical variables

Physical variable

Description

Distance to sensor

usersinterface.
distanceToSensor

[mm]

Distance between the axis zero point of the flying saw and the sensor
used for material and print mark detection

Start position

usersinterface.
startPos

[mm]

Standstill position of the cutting unit with reference to the axis zero
point of the flying saw.

Start (synchrone area)

userslinterface.
syncPos

[mm]

The position where the cutting unit reaches the specified material
position and material velocity. Starting point of the synchronous range

End (synchrone area)

usersinterface.
endSyncPos

[mm]

End point of the synchronous range. If the cutting operation has still
not been completed at this position, then it is canceled.

End position
usersinterface.
endPos

[mm]

End point of the traversing range of the flying saw
(e.g., software limit switch!)

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

3.2 Application modes SIMATIC Flying Saw

The application automatically controls the flying saw to implement the required

functionality.

This functionality is subdivided into five operating states. The flying saw sequences
are realized in the corresponding operating modes or transitions between them.

Therefore, the user only influences the flying saw by entering the required mode.

Figure 3-2 Operating Modes

Operating modes

position

Table 3-2: SIMATIC Flying Saw application operating modes

Operating mode

Description

ERROR (0) An error has been identified — and the flying saw brought into a safe
state. The error is still active and can be evaluated by the user.
The flying saw axis has been stopped and deactivated.

DISABLE (1) The flying saw is ready for use, the drive has not been enabled. All

active faults have been successfully acknowledged.

The flying saw axis is in the status after a reset, deactivated and
stopped.

START POSITION (2)

The flying saw is at the start position — and is ready to be
synchronized to the material web.
The flying saw axis is activated.

The axis waits in the START POSITION mode.

AUTOMATIC (3)

The flying saw is operational. The application synchronizes the
shears to the material corresponding to what has been
parameterized.

MANUAL (4)

The flying saw is in the manual mode, and the user can manually
move the axis.

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022
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3 Geometry and function

These modes are available to implement machine functionality in the user program
and can be transferred to function block LFS_FlyingSaw via input parameters.

The function block indicates the actual state that has been reached using an output
parameter.

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

3.3 Mode of operation
331 Possibilities of determining the cut position

Users can select one of the following methods:
e CP_CALCULATED: cutto a parameterized cut length
Figure 3-3 CP_Calculated
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e CP_MEASURED: cut to a mark

Figure 3-4 CP_Detected
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CP_CALCULATED

The material is always cut at the position derived from the actual material position
and the cut length.

Precondition:

- The material axis is created as a linear axis with or without modulo
length.

- The FlyingSaw block is in the "AUTOMATIC" operating mode
First cut at standstill:

- The cutis initiated with a positive edge at input "onTheSpotCut"

- The cut position is determined from the actual material position

- After a successful cut, the next cut position is calculated by increasing the
actual cut position by the cut length and saved as the next cut position

First cut from the motion:

- When the "AUTOMATIC" mode is activated, the new cut position is
determined from the actual material position and the specified

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

synchronization, so that the shears can synchronize by the time this
position is reached.

After a successful cut, the next cut position is calculated by increasing the
actual cut position by the cut length and saved as the next cut position

All other cuts:

After a successful cut, the next cut position is calculated by increasing the
actual cut position by the cut length and saved as the next cut position

Immediate cuts are possible at any time if the shears are at the start position, and
output "onTheSpotCutPossible" is set.

CP_MEASURED

The positions at which the material should be cut are determined at the measuring
location in front of the flying saw, interpolated to the synchronous position and
entered a circulating buffer. The flying saw reads these values from the buffer and
deletes them once the position has been cut. The required offset between the cut
and mark can be set by adapting parameter "distanceToSensor".

Precondition:

The material axis is created as a linear axis with or without modulo length
A sensor is necessary if CPM_DETECTED is activated

CPM_DETECTED:

A sensor at the leading value is necessary

The application waits for a 1st measured value, interpolates this to the
synchronous position and enters it into the circulating buffer. In this case,
after the measuring system has been activated, the system can wait for an
adjustable activation length to be traveled through

Usersinterface.LookForFirstPrintmarkRequired:

= Can be activated during automatic run for detecting a new printmark as
first printmark

= The measuring system is then interpolated by the cut length for the
next measured value and activated based on an activation range

Usersinterface.LookForFirstPrintmarkPermanent:

= Measuring input detects every printmaker on material, cut length is not
considered for detecting

= Cutlength is considered for adapting the start position, when no
printmark is detected, the application calculates the time in which the
saw must reach it start position for the next cut. Therefore, enter the
lowest possible cut length, so that the start position will be adapted if
needed

If a measured value is identified, then this is interpolated to the
synchronous position and entered the circulating buffer

If a measured value is not identified, then an error counter is incremented,
and the old measured value increased by the "cut length" — interpolated to
the synchronous position — and entered as new "measured value" into the
circulating buffer

The error counter is reset with the next successful measurement

SIMATIC S7-1500T FlyingSawAdvanced
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CPM_SIMULATED:
- Asensor is not required

- When activating the application automatic mode, the actual leading value
is automatically interpolated to the synchronous position and entered as
1st measured value in the circulating buffer.

- All additional "measured values" are determined by coupling with the "cut
length" and interpolating to the synchronous length; they are then
subsequently entered the circulating buffer.

Immediate cuts are possible in the CP_MEASURED mode.

3.3.2 Synchronization

Users can make a distinction between three synchronization types:
e With velocity overshoot

- BY_TIME

- BY_LEADING_AXIS_VALUE

e Without velocity overshoot
- SYMMETRIC

With velocity overshoot

If the dynamic response values are high enough, the saw waits before starting
synchronizing motion, and then accelerates to a velocity higher than the material
velocity in order to catch up with the synchronous point. The velocity increase in
the synchronization phase depends on the parameterized synchronizing velocity.

In order that the saw can synchronize, the velocity must be higher than the material
web velocity. The synchronization distance is obtained from the parameterized
dynamic response values.

Figure 3-5 synchronizing with velocity overshoot
Material velocity
——— Sledge velocity

v

Synchronization Synchronous Move back
to cutting position phase to start position

A
v

SIMATIC S7-1500T FlyingSawAdvanced
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If the dynamic response values have been selected too low, the saw does not start
and error message "Sync not possible” is output

Without velocity overshoot

For setting SYMMETRIC, the distance is dimensioned so that symmetrical
synchronization is achieved without requiring excess velocity. The saw starts with
synchronizing motion so that when it reaches the material velocity then it has
precisely caught up with the synchronous point.

In this case, Synclength = 2x ( SyncPos — StartPos ).
The synchronization is realized with a constant acceleration rate. In this case,
acceleration and jerk cannot be directly influenced.

Figure 3-6 Synchronizing without velocity overshoot

Material velocity

——— Sledge velocity

»
»

v

F 3

If SyncLength is selected to be too short, then the saw does not start — and error

4
<

v

Synchronization
to cutting position

message "Sync not possible" is output

A continuous acceleration rate is also used in the BY_LEADING_AXIS_VALUE
mode. The dynamic response values are indirectly influenced via the configured

synchronization length

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

3.3.3 Options of defining the reversal position

After the cut, the flying saw can immediately reverse, or convoy the material to a
defined transfer position.

If in both options the start position cannot be reached in time before having to
synchronize on material again, the application calculates automatically a new
shifted start position which is in between the range of start position and the
maximum start position. This function cannot be disabled.

MOVE_ZERO_POS

Immediately after executing its tasks (cut and creating a gap, if activated), the saw
returns to its start position.

Figure 3-7 Move to start position after cut
Start position End of cut

Fs

Move back to
start position directly

o 0} 2000 Y

Drive
sledge

Sensor

T — I

——
||:|

C

Drive
material
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RUN_HANDOVER_POS

After the cut, the saw accompanies the material to the transfer position, and then
returns to the start position

Figure 3-8 Convoy material piece to handover position after cut
Start position Handover position

Start End of cut End

Fy
v

Synchrone area

t]-lIWnYMﬂﬂWMHMMMHMJMEMMMMM|

Drive
sledge

D

F S

Back to start position
passing hand over position

I S
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3.34 Creating a gap

GAP positive

Figure 3-9 creating a positive gap

| Vs Vi)
O E—

Drive
material

Positive gap

e MOVE_ZERO_POS:

- A"positive" gap can be created after the cut. The material is shifted in
relative terms by the saw in the cutting position by a defined length in the
transport direction

e RUN_HANDOVER_POS:

- A"positive" gap can be created after the cut. The material is shifted in
relative terms by the saw in the cutting position by a defined length in the
transport direction. The shears then accompany the material to the transfer
(handover) position

GAP negative

e« MOVE_ZERO_POS:

- No “negative” gap is possible, saw returns directly to start position after
knife is out of the material

e RUN_HANDOVER_POS:

- A'"negative" gap can be created after the cut. In this case, the saw is first
retracted out of the material and then the shears slide is moved relative to
the material in the opposite direction to the transport direction through a
defined length. The shears then accompany the material to the transfer
(handover) position. This means that the material can be moved for
transfer from the clamping range of the saw

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

3.35 Dynamically defining the next start position

At the start of synchronization, the flying saw can already be on its return travel to
the start position. This functionality is required for the following applications:

e If natural materials are cut, then each cut can take a different time. On the
average, the cutting time must be so short that the flying saw reaches the start
position. However, if individual cuts take a longer time, then the flying saw can
move in the direction of the defined end position until the maximum start
position has reached.

e A cutting unit should cut several short formats quickly one after the other, then
followed again by a long format. During the short formats, the machining unit
traverses in the direction of the end position; after the long format, it can go
back to the start position.

e Cutting "short" lengths from the transfer position, without the set start position
being able to be reached.

SIMATIC S7-1500T FlyingSawAdvanced
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3 Geometry and function

3.3.6 Dynamic running back operation
Running Back Optimization (RBO)

For fixed format lengths, for the return travel, the acceleration (optimized according
to the torque, the thermal utilization), or the jerk (optimized according to the
mechanical stress) can be adapted, so that the flying saw only reaches the start
position at the next synchronization start. The block automatically calculates the
dynamic responses.

Figure 3-10 Difference RBO activated and disabled
Running back optimization activated
——— Running back optimization not activated

A
Sledge
position
e —
>
t
A4
Synchronization Sync Move back
to cutting position phase to start position
RBO by adapting jerk or acceleration
Figure 3-11 Difference RBO adapting jerk or acceleration
A
—=>

Sledge velocity with optimization by adjusting acceleration

Sledge velocity with optimization by adjusting jerk

Sledge position

r
v
A
v
A
Y

Synchronization Sync Move back
to cutting position phase to start position
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3.3.7

Note

Double Cut

Figure 3-12 Position and velocity of flying saw during double cut
Sledge position

—— Sledge velocity

In case you want to make a very short follow-up cut once or always after a long cut,
the double cut function has been implemented. With the double cut, the saw does
not synchronize after the first cut, but is delayed by the entered double cut length
and then the second cut can be made.

SIMATIC S7-1500T FlyingSawAdvanced
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t
¥: Synchronization Synch Delay for Synch Move back
to cutting position  phase 1 double cut length phase 2  to start position
When using double cut, pay attention on the double cut length, if this is too big
the way of the flying saw may not enough.
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Double cut dynamic factor

By value of the parameter “usersinterface.doubleCutDynamicFactor” you can
influence the dynamics of the delay. With a factor equal to 1.0 the length of the
delay is equal to the double cut length. With a factor greater than 1.0 the length of
the delay is increased (smaller dynamics) accordingly and with a factor smaller
than 1.0 it is decreased (higher dynamics).

Figure 3-13 “usersinterface.doubleCutDynamicFactor”
Sledge position
Sledge velocity

b bid
< L}

Synch Double cut factor Synch
phase 1 =1 phase 2

v

F 3
.

Synch Double cut factor Synch
phase 1 >1 phase 2

»d g
Lah ] Ln

v

F s

Synch Double cut factor Synch

phase 1
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4 Description of the integration into the user project

4

Description of the integration into the user

project
4.1 Integrating the LFlyingSaw into a STEP 7 project
The following table lists the steps to integrate the LFlyingSaw library into a STEP 7
project. The library blocks can then be used.
Note The precondition is that a STEP 7 project must exist
Table 4-1 Integration of the library into STEP 7
Step Task
1. Unzip library LFlyingSaw_Vx.x.x.zip to a local folder.
2. In the TIA Portal, select "Options" -> “"Global libraries" -> Open library...."
3. Search for file LFlyingSaw_Vx.x.x_.al
4. It is in subfolder LFlyingSaw of the unzipped zip file.
5. Open the global library in the read-only mode.
6. Select the master copy to be copied into the project
b 3] Types
= Master copies
b t:| LFlyingSaw_Blocks @
b [t LFlyingSaw_HMI ©)
| i
E LFIj.r!ngSaw_Tags @
b [tz LFlyingSaw_Types
No. | Task
1. The blocks under LFlyingSaw_Blocks must be copied to the user program.
2. Additionally, the HMI project must be integrated into the project by drag and drop.
3 In addition, independent of the leading value type LFlyingSaw_Tags and
' LFlyingSaw_Types must be integrated into the project.
7. Integration of the LAxisCtrl library according to the manual
en: https://support.industry.siemens.com/cs/ww/en/view/109749348

SIMATIC S7-1500T FlyingSawAdvanced
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4 Description of the integration into the user project

4.2

42.1

Py PPP

Structure of the LFlyingSaw library

LFlyingSaw_Blocks

Figure 4-1 LFlyingSaw_Blocks
> LI LFlyingSaw
4 :?TI Types
= 2_ Master copies
~ [%] LFlyingSaw_Blocks
~ [&] LFlyingSaw_LibraryBlocks
48 LF5_aversion
48 LFS_FlyingSaw
48 LFS_Sero
¥ [%2] AxisBlocks
~ [&z] SubBlocks
v [52] AuxilliaryBlocks
¥ [E2] CutPositionBlocks
¥ [%2] LCMBlocks
~ [&] LFlyingSaw_UserBlocks
4 DataBlocks
4
¥

ol 00]

ExarmnpleBlocks

7 & &7

TestBlocks

i

Table 4-2 LFlyingSaw_Blocks

No. Description
1 LFlyingSaw_LibraryBlocks
This folder contains all library relevant blocks to enable the standard application to function. The
files in this folder structure should NOT be customized by the user
1.1 LFS_aVersion
This block contains information of all already released versions
1.2 | LFS_FlyingSaw
Core block of the standard application "Flying Saw ", which was programmed for OB1 "Main"
1.3 LFS_Servo
Core block of the standard application "Flying Saw", which was programmed for the cyclic call e.g.
MC_PreServo.
1.4 | AxisBlocks
In this folder are all blocks to enable the communication of the application with the technology
objects
1.5 | SubBlocks
This folder contains blocks which are instantiated by the above-mentioned blocks
2 LFlyingSaw_UserBlocks
This folder contains blocks to control the standard application. The files in this folder structure may
be customized by the user
2.1 | DataBlocks
This folder contains all instance blocks
2.2 | ExampleBlocks
This folder contains example blocks which have to be called in the organization blocks
2.3 | TestBlocks
This folder contains the sequence block for an example control of the application and
communication with the HMI

SIMATIC S7-1500T FlyingSawAdvanced
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4 Description of the integration into the user project

4.2.2

LFlyingSaw_HMI

Figure 4-2 LFlyingSaw_ExampleHMI
* LU LFlyingSaw

» [ Types

~ [ Master copies
LFlyingSaw_Blocks

1 v

[£2] LFlyingSaw_ExarmpleHn
h HMI_FlyingSana
z| LFlyingSaw_Tags

- w
& &7

z| LFlyingSaw_Types

Table 4-3

No.

Description

1

HMI_FlyingSaw
Example HMI project for FlyingSaw application

4.2.3

@_

LFlyingSaw_Tags & _Types

Figure 4-3 LFlyingSaw_Tags &_Types
> LU LFlyingSaw

4 pj—|l Types

- [] Master copies
LFlyingSaw_Blocks

el |£;-?

=| LFlyingSaw_ExampleHM]

LFlyingSaw_Tags 4@

z| LFlyingSaw_Types

|£r-.j

v v ow v
&

t;-?

Table 4-4 LFlyingSaw_Tags and _Types

No. Description
1 LFlyingSaw_Tags

All constants of the standard application Flying Saw. More information in Datatypes and Tags
2 LFlyingSaw_Types

All types of the standard application Flying Saw. Further information in Datatypes and Tags

SIMATIC S7-1500T FlyingSawAdvanced
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5 Preparation of the TO configuration

5 Preparation of the TO configuration

The standard SIMATIC Flying Saw application requires the following technology
objects:

e For the FlyingSawAxis a TO_SynchronousAxis
e As leading value

- Either a TO_PositioningAxis or TO_SyncronousAxis (with or without a
TO_Measuringlnput)

- OraTO_ExternalEncoder (with or without a TO_Measuringlnput)

5.1 TO structure of the standard SIMATIC Flying Saw

application
Fig. 5-1 TO configuration for the standard SIMATIC Flying Saw application
. LeadingValueAxis
Leading MeasuringInput
Value
Axis _
Flying
Saw
Axis
LeadingValue
External :
Encoder LeadingValueExternalEncoder @  70_synchronousAxis
MeasuringInput TO_PositioningAxis

TO_ExternalEncoder

TO_MeasuringInput
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5 Preparation of the TO configuration

5.2

Table 5-1

Configuring the TO FlyingSawAXxis

Configuring the TO FlyingSawAXxis

Insert a new
TO_SynchronousAxis

[

I Add nevw object

Marne:

| Flyings awsxis

Type & T0_synchronousaxs

X

For the FlyingSaw
application it is important that
axis type "linear" is selected.

The dimension units have to
be as used in the application
mm and mm/s.

It is not permissible that
"Modulo" is activated as the
FlyingSaw axis has a limited
traversing range!

Axis type

Measuring units

Modulo

Simulation

User program

Technalogy object

axis

And enter the bee el
ﬁ ~ [7] Motion Contral V3.0 1 E I
. : umber:
"FlyingSawAxis" nhame W 10_Speedais van
4 TO_Positioningasxis W0 ) Manual
Mation Cantrol B TO_Synchronousids 3.0 (=) Autarnatic
PR 4 T0_ExtemalEncoder  vE.0 .
4 TO_OutputCam v3.0 BeeEiHEm
k S T0_camTrack wao The "Synchronous axis"
{T0_Syrchronousaxis) technalogy object
W T0_Measuringinput V30 contains all functions of the "Pasitioning
s 2 T0_Cam vs0 axis" technology object. In addition, the
"Synchronous axis” tachnology object can
follow the pasition change of a leading axis.
Both positioning axes and synchronous axes
+1 can be used as leading axes
Note: The use of technology objects
Counting and affects the terporal behavior of other
measurement CPU execution levels, including the
F-prograrm
t
[
(<] I [2]
> ‘ Additional information
2. Conflgure Basic parameters
- Axis type
P Name:
- Dimension units
FLC
- Modulo
- Simulation »

> i > =

Drive Matar

[ wirtual axis

@ Linear
O Rotany

=

Measuring unit pasition:
Meazuring unit velocity:
Measuring unit torgue:

Measuring unit force:

m

Madulo startwalue: |0.0

Length:

1000.0

| ]]
=
E
z
=
=
3
=
g
=
B
3
El K1\ ET)ETEY

[ Activate simulation
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5 Preparation of the TO configuration

3. Here, the PROFIDrive drive
of the FlyingSawAXxis is
assigned TO FlyingSawAxis

Drive

PLC
Matar
F

Power
Encoder

Encoder data

Data exchange

=

Drive type: | FROFIdrive

Drive: | SINAMICS-3120-CU320-2PH.D0],.| [ Device configuration

=

Data connection: | Drive

4. The settings for
- Encoder

- Data exchange, drive
- Data exchange, encoder
- Mechanical system

- Dynamic response default
setting

- Emergency Stop

- Position limits

- Dynamic limits

- Torque limiting

- Fixed stop detection

- Homing active/passive
- Position monitoring

- Standstill signal

- Following error

must all be carried out

Encoder

Drive

Motar

| il

Data exchange

Encoder data

Encoderon startup: [Encoder1 [~

Encoder 1
[+ Use encoder
Data connection: ﬂ
—
Encoderype: [sbsote |+

[y Device configuration

5. Here, all the possible leading
value interconnections must

Leading value interconnections

be entered with their Bassihleeadingalu Jiacaatiaualiog
associated coupling type B Leadingvaluesxis Setpoint
: 4 LeadingvalueExternalEncoder Actual value
i i<add> | =] Setpaint ™
6. The control parameters are el (@
set here_ Position control
In conjunction with e velaaty Frecontrol Dive
setpoint
SINAMICS S120, a
SEtpmtr\t J E
Pre-control = 100.0 % ’ ‘|
Speed control loop substitute Position setpomt _| Gl —
time=0.0s Balancing filter LF Gain
ShOuld be Set Frecontral; Eﬁsst?tssengnu':el?np Gain (Kv factor):
' [1000 % | |00 s 150.0 15
The gain (KV factor) Dynamic Servo Control (DSC)
should be set Correspond|ng Dynamic Servo Contral is only possible with drive telegram 5 6, 105 or 106
tO the reqUII’ementS Of the (@) Position control in the drive (DSC enabled)
app||cat|on O Pasition control in the PLC
SIMATIC S7-1500T FlyingSawAdvanced
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5 Preparation of the TO configuration

7. Here, settings are not
required, as the
FlyingSawAxis is not used as
leading value for an
additional following axis with
actual value coupling.

Actual value extrapolation

ST Filtered XIST

x leading value

—_—

Position filter .
Calculation of extrapolation velocity

Filtered v vleading value
I _— / —_— —_——

Differentiation  Velocity filter
with tolerance band

Actual value
extrapolation
with hysteresis

Following axis dependent

Position filter T1: Welocity filter T1: extrapolation time:
(0.0 5] [0.0 5| [0 5|
Position filter T2: Tolerance band width: Hysteresis walue:
(0.0 5] [0.0 mmis | [0 mm |

SIMATIC S7-1500T FlyingSawAdvanced
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5 Preparation of the TO configuration

5.3

5.3.1

Configuring the leading value TO

As leading value TO, you have the option of either accessing an axis — or an

external encoder.

Configuring a axis as leading value

Table 5-2 Configuring TO LeadingValueAxis

Inserting a new
TO_PositioningAxis or
TO_SynchronousAxis

And enter the
"LeadingValueAxis" name

]

Add new object

o

Motion Cantral

X

FID

g

Counting and
measurement

Mame:
| | | Leadingvaluzasis

Narne Version
~ [ ] Motion Control w30

4 TO_Speedaxis w30

2 TO_Fositioningsds  v3.0

4 TO_SynchronousAxis  %3.0

4 T0_ExternalEncoder w30

2 TO_OutputCarn w3l

4 TO_CamTrack w30

2 TO_Measuringinput V3.0

& T0_Cam v3.0
<] [ [>]

> ‘Additinnal information

Type & |To_Positioningaxs

Huraber [ER 7]
() Manual
() Automatic
Description:

The "Positioning axis" (TO_PositioningAxis)
technology object maps a physical drive in
the contraller.

You can issue positioning comrmands to the
drive by means of the user pragram with
PLCopen motion control instructions.

Note: The use of technology objects
affects the tempaoral behavior of other
CPU execution levels, including the
F-pragram.

Add new and apen
= p
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2. COnfigure Basic parameters
- Axis type
Di > P " Neme:
- Dimension units
- Modulo RS —
- Simulation N } T }
H ™
For the FIylng Saw User program Technalogy object Drive Motor

axis

application, it is important
that axis type "linear" is

Axis type
selected. Sl
. . . @Lmear
The dimension units can be
ORntary

mm or m with corresponding

velocity unit. -

It is permissible that

EI

LeadingVa|ueAXiS iS Measuring units
Operated Wlth or Wlthout Measuring unit position: | mm
mOdUIO. Measuring unitvelocity: | mmifs

Measuting unit torgue: m
Measuring unit force:

If the axis is to be operated
without modulo, it must be Modulo
ensured that the axis is reset
from time to time, as

T
z
=
"
=
2
g
g
g

2

3 E1f K1 ETEY

Modulo start value:

Length: |1000.0 mm
accuracy problems occur for
excessively high values. Simulation
[ Activate simulation
3. Here, the PROFIDrive drive Drive
of the LeadingValueAxis is
assigned to orka
TO LeadingValueAxis Power
PLC
Encoder Motor
F_
Data exchange Encoder data
Drivetype: [FROFidive  [~]
Data connection: ﬂ

Driver | SINAMICS-5120-cU320-2PN.DE,..| [IY Device configuration

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022 36



© Siemens AG 2022 All rights reserved

5 Preparation of the TO configuration

SINAMICS S120, a

Pre-control = 100.0 %

Speed control loop substitute
time=0.0s

should be set.

The gain (Kv factor)

should be set corresponding
to the requirements of the
application.

4. The settings for Encoder
- Encoder
- Data exchange, drive e
- Data exchange, encoder pLC
- Mechanical system Mot
- Dynamic response default —
setting
- Emergency Stop I
- POSitiOﬂ ||m|tS Data exchange Encoder data
- Dynamic limits
- Torque limiting T,
- Fixed stop detection
- Homing active/passive Rl -
. . . Use encoder
- Position monitoring e T
- Standstl” Signal Encoder: [l Device configuration
- Following error Encodertype: [Incremental [~
must all be carried out
5. The control parameters are ooy
Set here_ Position control
In conjunction with ne vecy precontl e

Setpoint J
generation -| d
—I_ &
Position setpoint

Balancing filter T Gain

Speed control loop
Precontral: substitute time:

[100.0 %] (00 5|

Gain (Kv factor):
1500 s

Dynamic Servo Control (DSC)

Dynarnic Servo Contral is only possible with drive telegram 5 6, 105 or 106
@) Position contral in the drive (DSC enablad)
() Position contral in the PLC

6. In this case, settings should
only be made if
LeadingValueAxis is used as
leading value of an actual
value coupling.

Entries are not required for a
setpoint coupling!

Actual value extrapolation

HIST Filtered XIST

—_—

Position filter Calculation of extrapolation velocity

Filtered v
I —_— /— —_—

Differentiation  Velocity filter
with tolerance band

xleading value

Actual value
extrapolation
with hysteresis

vleading value

Following axis dependent

Position filter T1: welocity filker T1:

extrapolation time:

(o0 s | (0o s | (0o 5]

Position filter T2: Tolerance band width:

Hysteresis value:

[oo 5] |00 mrnfs

0.0 i
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5 Preparation of the TO configuration

5.3.2

Configuring an external encoder as leading value

Table 5-3 Configuring the TO LeadingValueExternalEncoder

For the Flying Saw
application, it is important
that encoder type "linear" is
selected.

The dimension units can be
mm or m with corresponding
velocity unit.

It is permissible that the
LeadingValue
ExternalEncoder is operated
with or without modulo.

If the encoder is to be
operated without modulo, it
must be ensured that the
axis is reset from time to
time, as accuracy problems
occur for excessively high
values.

>

User program

External encoder type

Technelogy object

@) Linear
O Rotary

1. Insert a new AT few onjec A
TO_ExternalEncoder Narne:
| LeadingvaluzExternalEncoder |
. -
And enter the LA wersion vp Tl
* || Mation Control W30 P
" . Humber 5 <
LeadingValue 2B TO_Speedads Va0
" B TO_Positioningdds  ¥3.0 () Manual
ExternalEncoder Motion Contral T s [0 A e
name 2 T0_ExternalEncoder  ¥3.0 X
4 TO_OutputCarn ¥3.0 e
k | B TO_carmTrack Va0 The “External encoder” (TO_ExternalEncoder)
- technology object determines the actual
B TO_Measuringinpur - V3.0 positions of & drive that is controllad
7 & T0_Cam w30 externally.
The determined actual positions can be
evaluated in the user program.
Mote: The use of technology objects
+1 T SR e
| p
- CPU execution levels, including the
Counting and F-program,
measurement
[<] [T I>]
> ‘ Additional information
[¥) Add new and open oK | cancel
2. Conflgure Basic parametets
- Encoder type
Mame: | LeadingalueExternalEncoder
- Dimension units
FLC
- Modulo

P r=-

Encoder

Measuring units

Measuring unit position: |

Measuring unit velocity: |

Modulo

Modulo start value:
Length:

[W Enable madula

0.0

30000000
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5 Preparation of the TO configuration

3. Here, the

PROFIDrive encoder is
assigned to

TO LeadingValue

Encoder

ExternalEncoder e
Data exchange m
Dataconnection: [Encoder [~
Encoder: | SINAMICS-5120-CU320-2PN.0C,.| JIY Device configuration
Encodertype: |Incremental  []
4. The settings for Data exchange
- Encoder
- Data exchange
- Mechanical system e
- Homing
Encoder
must all be carried out
Encoder telegram: | Telegram 83 [+] Ilf Device configuration
[ Autornatic transfer of encoder parameter values
feasuring system: | Rotany \'|

Increrents per revolution: | 2048 |

Fine resolution

here if problems are
encountered with the actual
value coupling.

Bits in Gx_XIST1: |11 bit
5. ThIS screen form iS Actual value extrapolation
automatically populated.
Adaptations can be made
XIST Filtered XIST x\eadir\gvalue

Actual value

extrapolation

Fosition filter with hysteresis

Caleulation of extrapolation velocity

Filtered v
I — /— —_——

Differentiation  Velocity filter
with tolerance band

vleading value

Following axis dependent
Position filter T1: Welocity filter T1: extrapolation tirme:

[0.0 5] [0 5| X s|

Pogition filter T2: Tolerance band width: Hysteresis value:

[00 5] (o0 mmls i3] mm
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6 Description of the blocks and their structure

6 Description of the blocks and their
structure

6.1

Figure 6-1 LFS_CallsForMain

LFS_CallsForMain

structure

“LFS_CallsForMain” structure

T — — T T 0T ——————— X i
LFS_LeadingValue LFS_LeadingValue LFS_FlyingSawAxis LFS_FlyingSaw
I Measuringlnput |
EN EN
| EN ENO EN ENO ENO ENO |
| FSMNumber FSNumber cutLength done
| FSNumber - output |
) output state execute busy
| userCommand internalCommand |
. userCommand mode errar
| output = leadingValueOutput . ) |
[ f 4| internalCommand stopCutting cut [
config ) flyingSaw
| userConfig knifeOut InStartPos |
[ internalConfig gapLength endSyncPos |
| gap Reached |
handoverPos
doubleCut
| | oublelu Reached |
| doubleCutLength onThe SpaiCut |
|_ onTheSpotCut Possible |
—————————————— n| 1 skipNextCut onTheSpotCut
/1 Done |
| constantVelocity  skipNextCut |
AtCut Possibl
LFS Data I DSS:\] ? |
flyingSaw Synchio
I Lt AxisOutput Possible |
axisTOs I leadingValue ~ forSyncTolate |
usersinterface | Output arrorlD |
leadingValue
cutPositionBufferManage ment : Measugringlnput , séate |
yingSaw
flyin gSawlnfo Output AxisActive |
I leadingValue startPosition |
i Conf
measuringValue | onig AutoAdaptAct |
| flyingSaw
AxisCommand || I
userCommandFlyingSawAxis | X |
I leadingValueMeasuring g
userConfigFlying SawAxis InputCommand |
. I
InternalCommand FlyingSawAxis | flyin gSawAxisCanfig |
InternalConfigFlyingSawAxis I usersinterface I
outputFlyingSawAxis | flyingSawlnfo :
internalCommandLeadingValueMeasuringln put | cutPositionBuffer
Management |
outputLeadingValueMeasuringlnput I measuring |
) | Value
commandLeadingValue | |
configLeadingValue I |
outputLeadingValue | I
L |
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6 Description of the blocks and their structure

6.2 LFS_FlyingSaw

Block name
LFS_FlyingSaw

Task

Control block of the SIMATIC Flying Saw application. The block includes the

following functions:

e Operating mode manager of the application, including operating modes

ERROR, DISABLE, MANUAL, STARTPOSITION, AUTOMATIC
e Determining the cut position — either based on a print mark and sensor or a cut

length that can be parameterized
e Synchronizing to the material web

e During synchronous travel, controlling the cutting equipment

e Possibility of "Creating a gap"

Integration into the execution system

The function block can be called in every cyclic OB. Users must integrate the block.

Interface description

Block Interface

done
busy
error

cut

flyingSawInStartP
os

endSyncPosReached

handoverPosReache
d

onTheSpotCutPossi
ble

onTheSpotCutDone

skipNextCutPossib
le

syncNotPossible

forSyncToLate

errorID

state

flyingSawAxisActi
ve

startPositionAuto

LFS_FlyingSaw (FB)
LReal —3— cutLength
Bool —}— execute
DInt —3— mode
Bool —j— stopCutting
Bool ~ | knifeOut
LReal —}— gaplength
Bool ~ | &gap
Bool ~ | doubleCut
LReal —3— doubleCutlLength
Bool ~ | onTheSpotCut
Bool —f— skipNextCut
—1  constantVelocity
Bool AtCut
LFS_typeFlyingSawAxi —} — flyingSawAxisOut
sOutput put
LFS_typelLeadingValue —}  leadingValueOutp
Output ut
LFS_typelLeadingValue —} — leadingValueMeas
MeasuringInputOutput uringInputOutput
LAxisCtrl_typeAxisCo —1 — leadingValueConf
nfig ig

SIMATIC S7-1500T FlyingSawAdvanced
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flyingSawAxisComm
and

Bool
Bool
Bool

Bool

Bool

Bool

Bool

Bool

Bool

Bool

Bool

Bool

DWord

DInt

Bool

Bool

LFS_typeFlyingSawAxis

Command
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6 Description of the blocks and their structure

LAxisCtrl_typeAxisCo
nfig

LFS_typeUsersInterfa
ce

LFS_typeFlyingSawInf
o

LFS_typeCutPositionB

LeadingValueMeasu —1 — LFS_typelLeadingValueM
ringInputCommand easuringInputCommand
flyingSawAxisConfig LAxisCtrl_typeAxisCon
fig
usersInterface LFS_typeUsersInterfac
e
flyingSawInfo

LFS_typeFlyingSawInfo

cutPositionBufferManagement

LFS_typeCutPositionBu

ufferManagement fferManagement
LFS_typeMeasuringval measuringValue LFS_typeMeasuringValu
ue e
Input parameter
Identifier Data type e Description
value

cutLength LReal 800.0 | [mm] format length

execute Bool FALSE | Activates the mode of operation
switchover with the operating
mode specified in “Mode”.

mode Dint 0 | [-] Using mode, the mode is
preselected, which is activated
with the next positive edge at the
execute input

stopCutting Bool FALSE | Cutting has been finished

knifeOut Bool FALSE | Tool is out of material

gapLength LReal 10.0 | [mm] Length of the gap

gap Bool FALSE | Move a gap afterwards a cut

doubleCut Bool FALSE | Activate double cut

doubleCutLength LReal 100.0 | [mm] Length of double cut

onTheSpotCut Bool FALSE | Activate on the spot cut

skipNextCut Bool FALSE | Skip next cut

constantVelocityAtCut | Bool FALSE | Assume constant leading value
velocity during synchronous
phase

flyingSawAxisOutput LFS_typeFlyingSawAxisOutp --- | This structure contains all the

ut

required feedback signals of the
FlyingSaw axis. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisOutput

leadingValueOutput

LFS_typeLeadingValueOutpu

t

This structure contains all the
required feedback signals of the
FlyingSaw axis. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisOutput

leadingValueMeasurin
glnputOutput

LFS_typeLeadingValueMeas -

uringinputOutput

This structure contains all the
required feedback signals of the
measuring input at the leading
value. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typelLeadingValueMeasuring
InputOutput

leadingValueConfig

LAXisCtrl_typeAxisConfig -
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6 Description of the blocks and their structure

Output parameter

Identifier

Data type

Description

done

Bool

TRUE: Selected mode is activated

busy

Bool

TRUE: Operating mode switchover is active

error

Bool

TRUE: Displays an error within the FBs or
at the flying saw axes. Details see errorID.

cut

Bool

TRUE: FlyingSaw is in synchronous Phase

flyingSawlnStartPos

Bool

TRUE: FlyingSaw stands in its startposition

endSyncPosReached

Bool

TRUE: FlyingSaw has reached the end of
synchornous range

handoverPosReached

Bool

TRUE: FlyingSaw has reached the
handover position

onTheSpotCutPossible

Bool

TRUE: On the spot cut is possible

onTheSpotCutDone

Bool

TRUE: On the spot cut has been done

skipNextCutPossible

Bool

TRUE: Skip next cut is possible

syncNotPossible

Bool

TRUE: Synchronization is not possible,
because upper limit for starting
synchronization was overrun in automatic
state "AR_GEARIN_FSA_ABSOLUTE" or
"AR_GEARIN_FSA_RELATIVE" before
starting synchronization

forSyncTolLate

Bool

TRUE: Synchronization is not possible,
because upper limit for starting
synchronization was overrun in automatic
state
"AR_WAIT_FOR_FLYING_SAW_START"
or "AR_POS_STARTPOS_NEXT_START"
before starting synchronization

errorlD

DWord

Error code. The ErrorlDs are described in
this document.

state

Dint

[-] Active mode:

LFS_OM_ERROR (0): ERROR mode
LFS_OM_DISABLE (1): DISABLE mode
LFS_OM_START_POSITION (2):
STARTPOSITION mode
LFS_OM_AUTOMATIC (3): AUTOMATIC
mode

LFS_OM_MANUAL (4): MANUAL mode
LFS_OM_NOTHING_SELECTED (8): No
mode change

LFS_OM_CHANGING (9): Mode change
active

flyingSawAXxisActive

Bool

TRUE: FlyingSaw axis is enabled

startPositionAutoAdaptA
ct

Bool

TRUE: Automatic adapting of startposition
is active

flyingSawAxisCommand

LFS_typeFlyingSawAxisComm
and

This structure contains the command
interface to the axis FB, reduced to the
requirements of the FlyingSaw axis.
Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisCommand
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6 Description of the blocks and their structure

Identifier Data type

Description

nputCommand inglnputCommand

LeadingValueMeasuringl | LFS_typeLeadingValueMeasur | This structure contains the command

interface to the axis FB, reduced to the
requirements of the measuring input.
Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typelLeadingValueMeasuringinputCo
mmand

In/Out parameter

Identifier Data type

Description

flyingSawAxisConfig | LAXxisCtrl_typeAxisConfig

usersinterface LFS_typeUsersinterface

This structure contains the interface for the user
to enter physical conditions, dynamics and
FlyingSaw behaviour. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeUsersinterface

flyingSawlinfo LFS_typeFlyingSawInfo

This structure contains the internal data area to
display actual | values, actual cut position as well
as binary signals for the FlyingSaw position.
Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawlInfo

cutPositionBufferMan | LFS_typeCutPositionBuffer
agement Management

This structure contains the internal data area for
entering precise cut position for the print mark
cutting. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeCutPositionBufferManagement

measuringValue LFS_typeMeasuringValue

This structure contains the internal measuring
data area for the print mark cutting. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeMeasuringValue

Functionality

Function block LFS_FlyingSaw is the most important application element. The
connected flying saw is parameterized and controlled using this block.

Initial state of LFS_FlyingSaw

After the initialization, LFS_FlyingSaw is in the DISABLE mode.

Each time the control starts, the initialization must be executed by setting the
restart bit ("LFS_Data".flyingSaw[0].usersInterface.restart) in the Start Up task.
(This is realized automatically when using the LFS_CallsForStartup block)

Therefore, the block is transitioned into its basic state, important parameters are
subject to a plausibility check, if possible, adapted — and parameterizing errors are
displayed at the error output to inform users.

SIMATIC S7-1500T FlyingSawAdvanced
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Sequence when switching over operating modes
The actual block operating mode is indicated at output state.

Fig. 6-2: Inputs and outputs of the operating mode switchover function

IN ouT
cutLength — — Done o)
execute — f— Busy mmmE)>

—— Error
mmmP> mode —_— cut
stopCutting ~ FEFlyingSaw() —— endSyncPosReached
n aw .
knifeOut — ying —— OnTheSpotCutPossible
—— OnTheSpotCutDone
gapLength = syncNotPossible
gap i = ErroriD
onTheSpotCut =~ = — State E=EE>

Transition of the operating modes

To transition the operating mode, the number of the required operating mode must
be specified at the input mode. The switchover is realized by using a rsing edge at
the input execute. The active switchover to the new block operating mode is
signaled using a high signal at output busy. If all switchover actions are
successfully performed, and the new operating mode is reached, this is indicated
by a high signal at output done of the block. The number of the new operating
mode can be read at output state.

Checking the input parameters and parameterizing the mandatory technology settings

This program function is only executed after a "new start" — or if it is activated by
the user using the restart bit of Usersinterface.

The following are monitored:
e The existence and drive interconnection of the specified TOs.

¢ Deviations with respect to what has been specified are displayed as error
messages

AXis monitoring

The function block is switched into the error state (ERROR mode) if errors occur at
the technology object axis of the flying saw.

However, the monitoring is only active if the parameterization of the technology
objects has been successfully checked.

Using the restart bit
("LFS_Data“.flyingSaw[0].usersInterface.restart)

Each time the SIMATIC starts or when changing the parameterization, then the
restart bit must be set. Therefore, an initialization routine as well as a parameter
check is performed in LFS_FlyingSaw, and the block is brought into a defined
state.

SIMATIC S7-1500T FlyingSawAdvanced
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6 Description of the blocks and their structure

Note

Note

We recommend that the example FC LFS_CallsForStartup provided is used and
called in an OB StartUp to initialize block LFS_FlyingSaw.

The restart bit should also be set there so that the block is brought into a defined
state!

After restart, the block checks the essential parameters of the technology as well
as the existence of technology objects that have been saved.

After the block has been successfully initialized, the block is automatically
reset again.

Error handling

If, during operation of the LFS_FlyingSaw, errors occur in the block itself or at the
technology objects and technology functions involved, then these are signaled at
the error and errorID block outputs.

Fig. 6-3: Block outputs for error messages
IN ouT
cutLength —_— —— Done
execute —_ Busy
f— Error =)
mode —_ cut
stopCutting —_ ) —— endSyncPosReached
FBFlyingSaw — i
knifeOut —_— ying () OnTheSpotCutPossible
= OnTheSpotCutDone
gapLength ] — syncNotPossible
gap - = ErroriD
onTheSpotCut =t — State

The error signals an active error, while an error code is output at errorID; this can
be used to analyze the cause of the error. All possible errors are described in this
document.
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6 Description of the blocks and their structure

6.3 LFS_Servo

Block name
LFS_Servo

Task

- Reading of all relevant axis data used in servo clock. Calculation of
precision of cut length using two following cuts.

- Detection and presetting of velocity at "Constant Velocity at Cut"

Integration into the execution system

The function block must be called in OB MC-PreServo. Users must integrate the

block.
Interface description

Block Interface

LFS_Servo (FB)
Int —1— FSNumber
LFS_typelLeadingValueOutput —p3— leadingValueOutput
Input parameter
- Default Al

Identifier Data type value Description

FSNumber Int 0 | Number of FlyingSaw instance

leadingValueOu | LFS_typelLeadingValue --- | This structure contains all the required

tput Output feedback signals of the FlyingSaw axis.
Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisOutput
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6 Description of the blocks and their structure

6.4 Axis Blocks
6.4.1 LFS_FlyingSawAXxis
Control block of the flying saw Axis
Block name
LFS_FlyingSawAxis
Task

Controlling the flying saw axis by calling axis FB functions.

Integration into the execution system
The function block must be called in a cyclic OB. (Standard: OB1)

Interface description

Block Interface

LFS_FlyingSawAxis (FB)

Int

DInt ——

LFS_typeFlyingSawAxisComman —1
d

LFS_typeFlyingSawAxisComman —} —
d

LAxisCtrl_typeAxisConfig

FSNumber

state

userCommand

internalComman

d

userConfig

Outpu —1  LFS_typeFlyingSawAxisOutpu
t

t

LAxisCtrl_typeAxisConfig

LAxisCtrl_typeAxisConfig

internalConfig

LAxisCtrl_typeAxisConfig

Input parameter

Identifier Data type

Default
value

Description

FSNumber Int

Number of FlyingSaw instance

state Dint

[-] Active mode:

LFS_OM_ERROR (0): ERROR mode
LFS_OM_DISABLE (1): DISABLE mode
LFS_OM_START_POSITION (2):
STARTPOSITION mode
LFS_OM_AUTOMATIC (3): AUTOMATIC
mode

LFS_OM_MANUAL (4): MANUAL mode
LFS_OM_NOTHING_SELECTED (8): No
mode change

LFS_OM_CHANGING (9): Mode change
active

userComman
d mmand

LFS_typeFlyingSawAxisCo

This structure contains the command
interface to the axis FB, reduced to the
requirements of the FlyingSaw axis.
Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisCommand
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6 Description of the blocks and their structure

Identifier Data type Dl Description
value

internalComm | LFS_typeFlyingSawAxisCo --- | This structure contains the command

and mmand interface to the axis FB, reduced to the
requirements of the FlyingSaw axis.
Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisCommand

Output parameter
Identifier Data type Description
Output LFS_typeFlyingSawAxisO | This structure contains all the required feedback signals of

utput the FlyingSaw axis. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisOutput

In/Out parameter

Identifier Data type Description
userConfig LAXisCtrl_typeAxisCon
fig
internalConfi | LAXxisCtrl_typeAxisCon
g fig

Functionality

This block controls the active call interface for the axis FB of the
FlyingSawAxis, as a function of the operating mode of the FlyingSaw block.

In the "Manual" mode (state = LFS_OM_MANUAL(4)), the axis of the
FlyingSawAxis is called with the user command interface (userCommand) and
the user configuration data (userConfig). Therefore, in this mode users have
unrestricted access to the Flying Saw axis.

In all other operating modes (state = LFS_OM_ERROR(0),
LFS_OM_DISABLE(1), LFS_OM_START_POSITION(2) and
LFS_OM_AUTOMATIC(3)), the axis FB of the FlyingSawAXxis is called with the
internal command interface (internalCommand) and the internal configuration
data (internalConfig). In these modes, the Flying Saw axis is exclusively
accessed using the standard "Flying Saw" application.

Error messages
The block does not generate any error messages.
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6 Description of the blocks and their structure

6.4.2 LFS_LeadingValue

Control block of the leading value axis

Block name

LFS_LeadingValue

Task

Identification whether axis or external encoder is interconnected as leading
value

Switch between different leading values

Controlling the leading value axis by calling the axis FB functions via the user
interface

Reading out all the leading value data relevant for LFS_FlyingSaw

Integration into the execution system
The function block must be called in a cyclic OB. (Standard: OB1)

Interface description

Block Interface

LFS_LeadingValue (FB)
Int —f— FSNumber
. userCommand .
LFS_typelLeadingValueCommand LFS_typelLeadingValueCommand
X output .
LFS_typelLeadingValueOutput LFS_typeLeadingValueOutput
. . . config . . .
LAxisCtrl_typeAxisConfig LAxisCtrl_typeAxisConfig
Input parameter
Identifier Data type Default value | Description
FSNumber Int 0 | Number of FlyingSaw instance
In/Out parameter

Identifier Data type Description

userComma | LFS_typelLeadingValueCom | This structure contains the command interface to the axis

nd mand FB, reduced to the requirements of the leading value.
Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeLeadingValueCommand

output LFS_typeLeadingValueOutp | This structure contains all the required feedback signals of

ut the FlyingSaw axis. Declared in:

LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisOutput

config LAXxisCtrl_typeAxisConfig
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6 Description of the blocks and their structure

Functionality

e Provision of the axis FB interface to operate the axis as leading value for the
user.

e Provision of all the relevant axis data as leading value for the FlyingSaw block.

e Switch between different leading values by access to an array of leading
values up to “LFS_MAX_NUMBER_OF_LEADING_VALUES” number of

elements.

e Possible leading values:
- TO SynchronousAxis
- TO PositioningAxis
- TO ExternalEncoder

Error messages
The block does not generate any error messages.
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6 Description of the blocks and their structure

6.4.3 LFS_LeadingValueMeasuringlnput
Control block of the leading value measuring Input

Block name
LFS_LeadingValueMeasuringlnput

Task

Controlling the leading value measuring Input by calling PLC open blocks
MC_RESET and MC_MEASURINGINPUT.

Integration into the execution system

The function block must be called in a cyclic OB.
(Standard: OB1)

Interface description

Block Interface

LFS_LeadingValueMeasuri
ngInput (FB)
N outpu —1  LFS_typelLeadingValueMeasuri
Int FSNumber t ngInputOutput
LFS_typeLeadingValueMeasurin —1  internalComm
gInputCommand and
. — 1 leadingValue
LFS_typeleadingValueOutput output
Input parameter
Identifier Data type Dl Description
value

FSNumber Int 0 | Number of FlyingSaw instance

internalComm | LFS_typelLeadingValueMeasuringl --- | This structure contains the

and nputCommand command interface to the axis FB,
reduced to the requirements of the
measuring input. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeLeadingValueMeasuringin
putCommand

leadingValue | LFS_typelLeadingValueOutput --- | This structure contains all the

Output required feedback signals of the
FlyingSaw axis. Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisOutput

Output parameter
Identifier Data type Description
output LFS_typeLeadingValueMeasuringl | This structure contains all the required feedback
nputOutput signals of the measuring input at the leading value.
Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeLeadingValueMeasuringlnputOutput
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6 Description of the blocks and their structure

Functionality

e Calling of the sensor functions by the FlyingSaw block via internal command
interface.

e Providing of all the relevant sensor data at the leading value for the FlyingSaw
block.

Error messages
The block does not generate any error messages.
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7 Description of the data and their structure

7 Description of the data and their structure

7.1 Overview

Enumeration types

Enumeration type declarations are provided for some of the input and output
parameters of the function blocks. Various modes and properties can be set using

these parameters.

Data structures

In some instances, the function blocks of the SIMATIC Flying Saw application are
parameterized using data structures, which should be created for the block.
Structures with the appropriate parameters are available for each block.

7.2 Enumeration types

Table 7-1 Enumeration types, declared in LFLyingSaw_Tags

Name of the enumeration type

Content

LFS_Constant_CalcProfile_Errors

This enumeration type contains constants
for errors which are internally used for
calculating profiles. Not interesting for user.
Because of this there is no description in
manual.

LFS_Constant_ErroriDs

This enumeration type defines the value of
all possible ErrorlDs (errors, warnings)

LFS_Constant_Operating

This enumeration type contains DINT
constants to select and display the
operating and functionality of function block
LFS_FlyingSaw

LFS_Constant_UnitConversion

This enumeration type contains UDINT
constants for the TIA Portal TO length and
velocity unit number for calculating the unit
conversion factors.

LFS_Constant_UserConfig

This enumeration contains constants which
have to be adapted by the user to specific
values of the machine.
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7.2.1 LFS Constant_CalcProfile_Errors

Constant identifier, values and description

Identifier & Value Description

LCM_ERR_ACCELERATION_OUT_OF _
BOUNDS
116

LCM_ERR_DECELERATION_OUT OF _
BOUNDS
117

LCM_ERR_JERK_OUT_OF_BOUNDS
113

LCM_ERR_NEGATIVE_RESULT
111

LCM_ERR_NOT_SOLVABLE
114

LCM_ERR_VELOCITY_OUT_OF_BOUN
DS
115

LCM_ERR_WRONG_ACCEL_ARGUME
NT
100

LCM_ERR_WRONG_ACCEL_LIMIT_AR
GUMENT
101

LCM_ERR_WRONG_DECEL_ARGUME
NT
102

LCM_ERR_WRONG_DISTANCE_ARGU
MENT
103

LCM_ERR_WRONG_JERK_ARGUMEN
T
104

LCM_ERR_WRONG_MODE_ARGUMEN
T
118

LCM_ERR_WRONG_TIME_ARGUMENT
106

LCM_ERR_WRONG_VELOCITY_ARGU
MENT
107

LCM_MINJERK_TOLERANCE
1.0e-6

LCM_MODE_DIRECTION_RELATED
173

LCM_MODE_STATE_RELATED
91
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7 Description of the data and their structure

7.2.2 LFS_Constant_ErrorIiDs

Constant identifier, values and description

Identifier & Value

Description

LFS_ERR_ACT_POS_BIGGER_THAN_END_POS
16#060A_8002

Actual position of the axis of
the flying saw >
usersinterface.EndPos

LFS_ERR_AR_DOUBLECUT
16#0603_8009

Error when activating
MC_OFFSETRELATIVE or
MC_MOVESUPERIMPOSE
D during automatic run state
DOUBLE CUT

LFS_ERR_AR_GEARIN_FSA_ABSOLUTE
16#0603_8003

Error when activating
MC_GEARINPOS during
automatic run

LFS_ERR_AR_GEARIN_FSA_RELATIVE
16#0603_8002

Error when activating
MC_GEARIN during
automatic run

LFS_ERR_AR_MOVE_GAP
16#0603_8004

Error when activating
MC_MOVESUPERIMPOSE
D during automatic run

LFS_ERR_AR_ON_SPOT_CUT_LV_POS_LOWER_THAN_FS_START
_POS
16#0603_8007

On the spot cut at standstill
selected, but material
position is lower than start
position of flying saw.
Therefore, material is not
under flying saw, cut into
void

LFS_ERR_AR_POS_STARTPOS_NEXT_START
16#0603_8006

Error when activating
MC_MOVEABSOLUTE
during automatic run state
POS STARTPOS NEXT
START

LFS_ERR_AR_STOP_FSA
16#0603_8005

Error when activating
MC_HALT during automatic
run

LFS_ERR_AR_SYNC_POS_LOWER_THAN_START_POS
16#0603_8008

Wrong parameterization: 0.0
< Userslinterface.SyncPos <
Usersinterface.StartPos

LFS_ERR_AR_WAIT_FOR_FLYING_SAW_START
16#0603_8001

Error when activating
MC_MOVEABSOLUTE
during automatic run state
WAIT FOR FLYING SAW
START

LFS_ERR_AT_FS_AXIS
16#060A_8001

Error at TO of flying saw
axis

LFS_ERR_AUTOMATIC_TO_DISABLE
16#0631_8001

Error when activating
MC_HALT during mode
change AUTOMATIC to
DISABLE

LFS_ERR_AUTOMATIC_TO_STARTPOSITION
16#0632_8001

Error when activating
MC_MOVEABSOLUTE
during mode change
AUTOMATIC to
STARTPOSITION
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Identifier & Value

Description

LFS_ERR_DISABLE_TO_DISABLE
16#0611_8001

Error when activating
MC_HALT during mode
change DISABLE to
DISABLE

LFS_ERR_DISABLE_TO_STARTPOSITION
16#0612_8001

Error when activating
MC_MOVEABSOLUTE
during mode change
DISABLE to
STARTPOSITION

LFS_ERR_INAVLID_MODE_AFTER_AUTOMATIC_MODE
16#060F 8004

Invalid mode after mode
AUTOMATIC selected

LFS_ERR_INAVLID_MODE_AFTER_DISABLE_MODE
16#060F_8002

Invalid mode after mode
DISABLE selected

LFS_ERR_INAVLID_MODE_AFTER_ERROR_MODE
16#060F 8001

Invalid mode after mode
ERROR selected

LFS_ERR_INAVLID_MODE_AFTER_MANUAL_MODE
16#060F 8005

Invalid mode after mode
MANUAL selected

LFS_ERR_INAVLID_MODE_AFTER_STARTPOSTION_MODE
16#060F 8003

Invalid mode after mode
STARTPOSITION selected

LFS_ERR_LV_INVALID_LENGTH_OR_VELOCITY_UNIT
16#060A_8003

Invalid length or velocity unit
at leading value TO

LFS_ERR_MANUAL_TO_DISABLE
16#0641_8001

Error when activating
MC_HALT during mode
change MANUAL to
DISABLE

LFS_ERR_MANUAL_TO_STARTPOSITION
16#0642_8001

Error when activating
MC_MOVEABSOLUTE
during mode change
MANUAL to
STARTPOSITION

LFS_ERR_MODULO_LENGTH_EQUAL_ZERO_MODE
16#060C_8004

Modulo at leading value
active, but length is 0.0

LFS_ERR_OM_CHANGE_DURING_INTERRUPT_PRODUCTION
16#0603_8010

Mode change with active
production interrupted.
Before the change,
production continued is
necessary.

LFS_ERR_STARTPOSITION_TO_DISABLE
16#0621_8001

Error when activating
MC_HALT during mode
change STARTPOSITION to
DISABLE

LFS_ERR_STARTPOSITION_TO_STARTPOSITION
16#0622_8001

Error when activating
MC_MOVEABSOLUTE
during mode change
STARTPOSITION to
STARTPOSITION

LFS_ERR_TO_MISSING_FOR_FS
16#060C_8001

No TO connected to flying
saw axis

LFS_ERR_TO_MISSING_FOR_LV
16#060C_8002

No TO connected to leading
value axis

LFS_ERR_TO_MISSING_FOR_MI
16#060C_8003

No TO measuring input
connected to leading value

LFS_NO_ERROR

16#0000_0000

No error
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Identifier & Value

Description

LFS_WAR_FIRST CUT_LENGTH_POSSIBLY_WRONG

16#0603_4001

First cut after immediate cut
at standstill and leading
value at the external
encoder is still in
acceleration phase. First cut
length possibly wrong

7.2.3 LFS_Constant_Operating

Constant identifier, values and description

Identifier & Value

Description

LFS_BY_LEADING_AXIS_VAL

Synchronization by distance. The distance is saved in variable

UE "usersinterface.SyncPos"
2

LFS_BY_TIME Synchronization by time
1

LFS_CP_CALCULATED
2

Cut position remains constant, the material position is reduced by the
cut length after the cut (the amount cutoff). This procedure does not
require any stored position data.

LFS_CP_MEASURED
1

Cut position is measured using the sensor and print mark or
calculated, and then entered into the CutPositionBuffer

LFS_CPM_DETECTED
1

Cut position is measured using the sensor and print mark

LFS_CPM_SIMULATED
2

Cut position is calculated from the specified cut length

LFS_MOVE_ZERO_POS
1

Flying saw directly returns to the start position

LFS_OM_AUTOMATIC
3

LFS_FlyingSaw is in the AUTOMATIC mode

LFS_OM_CHANGING
6

LFS_FlyingSaw is presently undergoing a mode change

LFS_OM_DISABLE
1

LFS_FlyingSaw is in the DISABLE mode

LFS_OM_ERROR
0

LFS_FlyingSaw is in the ERROR mode

LFS_OM_MANUAL
4

LFS_FlyingSaw is in the MANUAL mode

D
5

LFS_OM_NOTHING_SELECTE

LFS_FlyingSaw has not detected a mode change

2

LFS_OM_START_POSITION

LFS_FlyingSaw is in the STARTPOSITION mode

LFS_RUN_HANDOVER_POS

Flying saw first returns to the transfer position — and then to the start

2 position
LFS_SYMMETRIC Synchronization is symmetrical without velocity overshoot
3
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7.2.4 LFS_Constant_UnitConversion

Constant identifier, values and description
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Identifier & Value

Description

LFS_LENGTH_UNIT_M
1010

Length unit of TO is m

LFS_LENGTH_UNIT_MM
1013

Length unit of TO is mm

ON
1536

LFS_LENGTH_UNIT_MM_HIGH_RESOLUTI | Length unit of TO is mm with high resolution

LFS_VELOCITY_UNIT_M_PER_H
1063

Velocity unit of TO is m/h

LFS_VELOCITY_UNIT_M_PER_MIN
1525

Velocity unit of TO is m/min

LFS_VELOCITY_UNIT_M_PER_S
1061

Velocity unit of TO is m/s

LFS_VELOCITY_UNIT_MM_PER_H
1526

Velocity unit of TO is mm/h

LFS_VELOCITY_UNIT_MM_PER_MIN
1524

Velocity unit of TO is mm/min

LFS_VELOCITY_UNIT_MM_PER_S
1062

Velocity unit of TO is mm/s

LFS_VELOCITY_UNIT_MM_PER_S_HIGH_ | Velocity unit of TO is mm/s with high resolution

RESOLUTION
1538
7.25 LFS_Constant_UserConfig

Constant identifier, values and description

Identifier & Value

Description

LFS_CPB_MAX-1
4

Maximum length of CutPosition Buffer - 1

LFS_DELTA_STARTPOS
3.0

Range in which FlyingSaw is in Startposition

LFS_MAX_NUMBER_OF FLYING_SA
WS-1
0

Maximum number of flying saws - 1

LFS_MAX_NUMBER_OF_LEADING_V
ALUES
3

Maximum number of leading values

LFS_NUMBER_OF_FLYING_SAWS
1

Number of FlyingSaw axes

LFS_START_AREA

Range for starting the synchronization

20.0

LFS_START_SYNC_WAITING_DISTA | Safety distance to begin with synchronization at the latest
NCE practiable date

10.0

LFS_STATEVAL_MAX_BUFFERLEN Maximum buffer length for average calculating of leading
GTH vcalue velocity

50
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7 Description of the data and their structure

7.3 Data types

Data structure

Overview of the LFS_FlyingSaw data types and structure. Each data type is
explained in detail below.

Name of the structure

Content

LFS_typeAutoCutting

This structure contains all data required to simulate a cut in conjunction with
flying saw application.
Declared in: LFlyingSaw_Types/LFS_typeAutoCutting

LFS_typeAxisTOs

This structure contains all in FlyingSaw application required TOs using
datatype DB_ANY.

Declared in: LFlyingSaw_Types/LFS_typeAxisTOs

LFS_type This structure contains the memory in which the cut positions with the
CutPositionBuffer associated position deviations are saved.

Declared in: LFlyingSaw_Types/LFS_typeCutPositionBuffer
LFS_type This structure contains the internal data area for entering precise cut position

CutPositionBufferManagement

and cut position deviation for the print mark correction.
Declared in: LFlyingSaw_Types/LFS_typeCutPositionBufferManagement

LFS_typeFlyingSaw

This structure contains the complete global data of the SIMATIC Flying Saw
application.

Declared in: LFlyingSaw_Types/LFS_typeFlyingSaw

LFS_type This structure contains the command interface to the axis FB, reduced to the
FlyingSawAxisCommand requirements of the

FlyingSawAxis.

Declared in: LFlyingSaw_Types/LFS_typeFlyingSawAxisCommand
LFS_type This structure contains all the required feedback signals of the
FlyingSawAxisOutput FlyingSawAxis.

Declared in: LFlyingSaw_Types/LFS_typeFlyingSawAxisOutput
LFS_type This structure contains all the required feedback signals of the FlyingSawAxis

FlyingSawAxisServoValues

used in servo clock.
Declared in: LFlyingSaw_Types/LFS_typeFlyingSawAxisServoValues

LFS_type The structure includes data about the actual leading value, the actual position
FlyingSawlinfo of the leading value as well as its length from the perspective of the flying
saw.
Declared in: LFlyingSaw_Types/LFS_typeFlyingSawlnfo
LFS_type Return structure of FC LCMRetProfileAccel

LCMRetProfileAccel

Declared in: LFlyingSaw_Types/LFS_typeLCMRetProfileAccel

LFS_type
LCMRetProfileDist

Return structure of FC LCMRetProfileDist
Declared in: LFlyingSaw_Types/LFS_typeLCMRetProfileDist

LFS_type
LCMRetProfileJerk

Return structure of FC LCMRetProfileJerk
Declared in: LFlyingSaw_Types/LFS_typeLCMRetProfileJerk

LFS_type
LCMRetProfileTime

Return structure of des FC LCMRetProfileTime
Declared in: LFlyingSaw_Types/LFS_typeLCMRetProfileTime

LFS_type LeadingValueCommand

This structure contains the command interface to the axis FB for the
LeadingValue (Axis or ExternalEncoder!)

Declared in: LFlyingSaw_Types/LFS_typelLeadingValueCommand

LFS_typelLeadingValue
MeasuringlnputCommand

This structure contains the command interface to the Measuringlnput

Declared in: LFlyingSaw_Types/LFS_typeLeadingValueMeasuringlnput
Command

LFS_typelLeadingValue
MeasuringlnputOutput

This structure contains all the required feedback signals of the
Measuringlnput.

Declared in: LFlyingSaw_Types/LFS_typelLeadingValueMeasuringlnput
Output

LFS_type
LeadingValueOutput

This structure contains all the required feedback signals of the LeadingValue.
(Axis or ExternalEncoder!)

Declared in:
LFlyingSaw_Types/LFS_typelLeadingValueOutput
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Name of the structure

Content

LFS_type
LeadingValueTOs

This structure contains all possible TOs which can be assigned to a
LeadingValue.
Declared in: LFlyingSaw_Types/LFS_typeLeadingValueTOs

LFS_typeMeasuringValue

This structure contains the internal data area for determining the cut position.
Declared in: LFlyingSaw_Types/LFS_typeMeasuringValue

LFS_typeShiftPosCalc

This structure contains all relevant data for supervision of dynamic start
position adaption.
Declared in: LflyingSaw_Types/LFS_typeShiftPosCalc

LFS_typeUsersinterface

The structure contains the interface for users to enter geometrical and motion
data of the mechanical system of the shears — and to specify operating
variants.

Declared in: LFlyingSaw_Types/LFS_typeUsersinterface

7.3.1 LFS_typeAutoCutting (UDT)

Description

This structure contains all the required parameter for simulating a cut with defined
time if no real machine is available: LFlyingSaw_Types/BasicTypes/
LFS_typeAutoCutting

Parameter description

Identifier Data type

Default value | Description

autoCuttingActiv | Bool
e

FALSE | Test auto cutting active

autoCuttingTime | Int

100 | Test auto cutting time

7.3.2 LFS typeAxisTOs (UDT)

Description

This structure contains all the required TOs as DB_ANY. Declared in:
LFlyingSaw_Types/BasicTypes/ LFS_typeAxisTOs

Parameter description

Default

ue ADING_VALUES] of
LFS_typeLeadingValueTOs

Identifier Data type value Description

toFlyingSa | DB_ANY --- | Interconnection of FlyingSaw axis
WAXis TO

leadingVal | Array[l..LFS_MAX_NUMBER_OF_LE --- | This structure contains all

necessary TOs of a leading value.
Declared in:
LFlyingSaw_Types/BasicTypes/
LFS_typeLeadingValueTOs
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7.3.3 LFS_typeCutPositionBuffer (UDT)

Description

This structure contains the buffer in which the cut positions with the associated
position deviations are saved. Declared in: LFlyingSawTypes/BasicTypes/
LFS_typeCutPositionBuffer

Parameter description

Identifier Data type i Description
value
cutPositionsMeasured Array[0..LFS_CPB --- | [mm] Buffer for the measured cut
_MAX-1] of LReal positions
cutPositionsMeasuredNum | Array[0..LFS_CPB --- | Buffer for the numberof modulo of
berModulo _MAX-1] of Dint measured cut positions
cutPositionsRead Array[0..LFS_CPB --- | Buffer of flag "cut position read"
_MAX-1] of Bool
cutPositionsEntered Array[0..LFS_CPB --- | Buffer of flag "cut position entered"
_MAX-1] of Bool
OnTheSpotCutPositionsEnt | Array[0..LFS_CPB --- | Buffer of on the spot cut flags
ered _MAX-1] of Bool
7.3.4 LFS_typeCutPositionBufferManagement (UDT)
Description

This structure contains the internal data area for entering precise cut position for
the print mark cutting. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeCutPositionBufferManagement

Parameter description

Identifier Data type DUl Description
value
cutPositionBuff | LFS_typeCutPositionB --- | This structure contains the buffer in which
er uffer the cut positions with the associated position
deviations are saved. Declared in:
LFlyingSawTypes/BasicTypes/
LFS_typeCutPositionBuffer
bufferin Int Pointer to the next input position of buffer
bufferOut Int Pointer to next output position of buffer
cutCorrectionW | Int Number of cuts without cut correction
ait
bufferReadTrig | Bool FALSE | Start trigger to read the next buffer entry
ger
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7.3.5

Description

LFS_typeFlyingSaw (UDT)

This structure contains the complete global data of the SIMATIC FlyingSaw
application. Declared in: LFlyingSaw_Types/BasicTypes/ LFS_typeFlyingSaw

Parameter description

Identifier

Data type

Default
value

Description

axisTOs

LFS_typeAxisTOs

This structure contains all the
required TOs as DB_ANY.
Declared in:
LFlyingSaw_Types/BasicType
s/ LFS_typeAxisTOs

userslinterface

LFS_typeUsersinterface

This structure contains the
interface for the user to enter
physical conditions, dynamics
and FlyingSaw behaviour.
Declared in:
LFlyingSaw_Types/BasicType
s/ LFS_typeUsersinterface

cutPositionBufferManagem
ent

LFS_typeCutPositionBufferM
anagement

This structure contains the
internal data area for entering
precise cut position for the
print mark cutting. Declared
in:
LFlyingSaw_Types/BasicType
s/
LFS_typeCutPositionBufferMa
nagement

flyingSawlInfo

LFS_typeFlyingSawlInfo

This structure contains the
internal data area to display
actual | values, actual cut
position as well as binary
signals for the FlyingSaw
position. Declared in:
LFlyingSaw_Types/BasicType
s/ LFS_typeFlyingSawInfo

measuringValue

LFS_typeMeasuringValue

This structure contains the
internal measuring data area
for the print mark cutting.
Declared in:
LFlyingSaw_Types/BasicType
s/ LFS_typeMeasuringValue

cutLength

LReal

800.0

[mm] format length

execute

Bool

FALSE

Activates the mode of
operation switchover with the
operating mode specified in
“Mode”.

mode

Dint

Using mode, the mode is
preselected, which is activated
with the next positive edge at
the execute input

stopCutting

Bool

FALSE

Cutting has been finished

knifeOut

Bool

FALSE

Tool is out of material

gapLength

LReal

10.0

Length of the gap

gap

Bool

FALSE

Move a gap afterwads a cut
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Identifier

Data type

Default
value

Description

doubleCutLength

LReal

100.0

Length of double cut

doubleCut

Bool

FALSE

Activate double cut

onTheSpotCut

Bool

FALSE

Activate on the spot cut

skipNextCut

Bool

FALSE

Skip next cut

constantVelocityAtCut

Bool

FALSE

Assume constant leading
value velocity during
synchronous phase

numberLeadingValueSelect
ed

Int

Number of selected leading
value

done

Bool

FALSE

TRUE: Selected mode is
activated

busy

Bool

FALSE

TRUE: Operating mode
switchover is active

error

Bool

FALSE

TRUE: Displays an error
within the FBs or at the flying
saw axes. Details see errorID.

cut

Bool

FALSE

TRUE: FlyingSaw is in
synchronousPhase

flyingSawInStartPos

Bool

FALSE

TRUE: FlyingSaw stands in its
startposition

endSyncPosReached

Bool

FALSE

TRUE: FlyingSaw has
reached the end of
synchornous range

handoverPosReached

Bool

FALSE

TRUE: FlyingSaw has
reached the handover position

onTheSpotCutPossible

Bool

FALSE

TRUE: On the spot cut is
possible

onTheSpotCutDone

Bool

FALSE

TRUE: On the spot cut has
been done

skipNextCutPossible

Bool

FALSE

TRUE: Skip next cut is
possible

syncNotPossible

Bool

FALSE

TRUE: Synchronization is not
possible, because upper limit
for starting synchronization
was overrun in automatic state
"AR_GEARIN_FSA_ABSOLU
TE" or
"AR_GEARIN_FSA_RELATIV
E" before starting
synchronization

forSyncTolLate

Bool

FALSE

TRUE: Synchronization is not
possible, because upper limit
for starting synchronization
was overrun in automatic state
"AR_WAIT_FOR_FLYING_SA
W_START" or
"AR_POS_STARTPOS_NEXT
_START" before starting
synchronization

numberLeadingValueActive

Int

Number of active leading
value

errorlD

DWord

16#0000
0000

Error code. The ErrorlDs are
described in this document.
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Identifier

Data type

Default
value

Description

State

Dint

Active mode
LFS_OM_ERROR (0):
ERROR mode
LFS_OM_DISABLE (1):
DISABLE mode
LFS_OM_START_POSITION
(2): STARTPOSITION mode
LFS_OM_AUTOMATIC (3):
AUTOMATIC mode
LFS_OM_MANUAL (4):
MANUAL mode
LFS_OM_NOTHING_SELECT
ED (8): No mode change
LFS_OM_CHANGING (9):
Mode change active

flyingSawAxisActive

Bool

FALSE

TRUE: FlyingSaw axis is
enabled

startPositionAutoAdaptAct

Bool

FALSE

Automatic adapting of
startposition is active

userCommandFlyingSawAx
is

LFS_typeFlyingSawAxisCom
mand

This structure contains the
command interface to the axis
FB, reduced to the
requirements of the FlyingSaw
axis. Declared in:
LFlyingSaw_Types/BasicType
s/
LFS_typeFlyingSawAxisCom
mand

userConfigFlyingSawAxis

LAXisCtrl_typeAxisConfig

internalCommandFlyingSa
WAXis

LFS_typeFlyingSawAxisCom
mand

This structure contains the
command interface to the axis
FB, reduced to the
requirements of the FlyingSaw
axis. Declared in:
LFlyingSaw_Types/BasicType
s/
LFS_typeFlyingSawAxisCom
mand

ut

internalConfigFlyingSawAxi | LAxisCtrl_typeAxisConfig ---
s
outputFlyingSawAxis LFS_typeFlyingSawAxisOutp --- | This structure contains all the

required feedback signals of
the FlyingSaw axis. Declared
in:
LFlyingSaw_Types/BasicType
s/
LFS_typeFlyingSawAxisOutpu
t

internalCommandLeadingV
alueMeasuringlnput

LFS_typeLeadingValueMeas
uringlnputCommand

This structure contains the
command interface to the axis
FB, reduced to the
requirements of the measuring
input. Declared in:
LFlyingSaw_Types/BasicType
s/
LFS_typeLeadingValueMeasu
ringlnputCommand
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Identifier

Data type

Default
value

Description

inglnput

outputLeadingValueMeasur

LFS_typeLeadingValueMeas
uringlnputOutput

This structure contains all the
required feedback signals of
the measuring input at the
leading value. Declared in:
LFlyingSaw_Types/BasicType
s/
LFS_typelLeadingValueMeasu
ringlnputOutput

commandLeadingValue

LFS_typeLeadingValueCom
mand

This structure contains the
command interface to the axis
FB, reduced to the
requirements of the leading
value. Declared in:
LFlyingSaw_Types/BasicType
s/
LFS_typeLeadingValueComm
and

configLeadingValue

LAXisCtrl_typeAxisConfig ---

outputLeadingValue

LFS_typeLeadingValueOutp --- | This structure contains all the

ut

required feedback signals of
the FlyingSaw axis, Declared
in:
LFlyingSaw_Types/BasicType
s/
LFS_typeFlyingSawAxisOutpu
t

7.3.6 LFS_typeFlyingSawAxisCommand (UDT)

Description

This structure contains the command interface to the axis FB, reduced to the
requirements of the FlyingSaw axis. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisCommand

Parameter description

Identifier Data type Default value | Description

enable Bool FALSE | TRUE: Enable functionality of FB

enableAxis Bool FALSE | TRUE: Set axis enable; FALSE: Remove axis
enable

resetAxis Bool FALSE | Rising edge: Acknowledgment of technology
alarms or restart of the axis (depending on
configuration)

jogForward Bool FALSE | Rising edge: Move an axis in jog mode (forward);
Falling edge: Stop jogging

jogBackward Bool FALSE | Rising edge: Move an axis in jog mode
(backward); Falling edge: Stop jogging

moveVelocity Bool FALSE | Rising edge: Move an axis at constant
velocity/speed

stop Bool FALSE | Rising edge: Brake an axis until it comes to a
standstill. Note: MC_Halt is triggered internally

fastStop Bool FALSE | Rising edge: Brake an axis until it comes to a
standstill (with fastStop dynamics). Note: MC_Halt
is triggered internally
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Identifier Data type Default value | Description
torqueLimiting Bool FALSE | TRUE: Enable force/torque limiting
homing Bool FALSE | Rising edge: Home axis
posRelative Bool FALSE | Rising edge: Move an axis relative to its position
when execution of the job began

posAbsolute Bool FALSE | Rising edge: Move an axis to an absolute position
gearinRelative Bool FALSE | Rising edge: Start a gearing operation (relative)
gearlnAbsolute Bool FALSE | Rising edge: Start a gearing operation (absolute)
offset Bool FALSE | Rising edge: Start an offset operation
simulation Bool FALSE | TRUE: Axis is in gearln simulation mode
phasing Bool FALSE | Rising edge: Start a phasing operation

Bool FALSE | Rising edge: Start a superimposed operation

posSuperimpose
d

7.3.7

Description

LFS typeFlyingSawAxisOutput (UDT)

This structure contains all the required feedback signals of the FlyingSaw axis.
Declared in: LFlyingSaw_Types/BasicTypes/ LFS_typeFlyingSawAxisOutput

Parameter description

- Default .

Identifier Data type value Description

valid Bool FALSE | TRUE: Axis-FB displays valid

busy Bool FALSE | TRUE: Axis-FB active

error Bool FALSE | TRUE: Axis-FB in error state. Status and
Diagnostic provide further information. The
meaning can be looked up in the LAXxisCtrl
manual.

status Word 16#0000 | Status word of the axis FB. The meaning can
be looked up in the LAXxisCtrl operating
instructions.

commandBusy Bool FALSE | TRUE: Selected command active. There is an
extra variable for the superimposed movement.

commandDone Bool FALSE | TRUE: Selected command completed. There is
an extra variable for the superimposed
movement.

commandAborted Bool FALSE | TRUE: Selected command canceled. There is
an extra variable for the superimposed
movement.

superimposedBusy | Bool FALSE | TRUE: Superimposed command active

superimposedDone | Bool FALSE | TRUE: Superimposed command completed

superimposedAbort | Bool FALSE | TRUE: Superimposed command canceled

ed

homingBusy Bool FALSE | TRUE: Homing active

homingDone Bool FALSE | TRUE: Homing completed

homingAborted Bool FALSE | TRUE: Homing canceled

jogSelected Bool FALSE | TRUE: Jog operation selected

moveVelocitySelect | Bool FALSE | TRUE: Velocity-controlled operation selected

ed
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7 Description of the data and their structure

Identifier Data type \l?aelfl?slt Description

posAbsoluteSelect | Bool FALSE | TRUE: Absolute positioning selected

ed

posRelativeSelecte | Bool FALSE | TRUE: Relative positioning selected

d

posSuperimposedS | Bool FALSE | TRUE: MC_MoveSuperimposed selected

elected

homingSelected Bool FALSE | TRUE: Homing selected

stopSelected Bool FALSE | TRUE: Stop selected

fastStopSelected Bool FALSE | TRUE: Stop (fast) selected

torqueLimitingSele | Bool FALSE | TRUE: Torque limiting is selected

cted

gearlnRelativeSele | Bool FALSE | TRUE: Relative synchronous operation

cted selected

gearlnAbsoluteSele | Bool FALSE | TRUE: Absolute synchronous operation

cted selected

phasingSelected Bool FALSE | TRUE: MC_Phasing is selected

offsetSelected Bool FALSE | TRUE: MC_Offset is selected

diagnostics LAXisCtrl_typeDia

gnostics

toFollowingAxis Bool FALSE | TRUE: Axis is an following axis

toDriveCommunica | Bool FALSE | TRUE: drive exists and is switched on

tionOk

toEnabled Bool FALSE | TRUE: TO is switched on

toError Bool FALSE | TRUE: TO is in the error state. More detailed
information can be found in the TO structure.

toErrorReaction Dint 0 | Error response

toDrivelnOperation | Bool FALSE | TRUE: drive is ready and is generating a
torque

toRestartActive Bool FALSE | TRUE: Restart at the TO active

toStandstill Bool FALSE | TRUE: drive is at a standstill

toHomed Bool FALSE | TRUE: axis-TO is homed

toHomingActive Bool FALSE | TRUE: Homing is active at the TO

toJogActive Bool FALSE | TRUE: Jog operation is active at the TO

toSynchronizing Bool FALSE | TRUE: Synchronizing is active at the TO

toSynchronous Bool FALSE | TRUE: The TO is synchronized

toActualPosition LReal 0.0 | [mm] Actual position of the TO

toActualVelocity LReal 0.0 | [mm/s] Actual velocity of the TO

toActualAcceleratio | LReal 0.0 | [mm/s?] Actual acceleration of the TO

n

toModuloEnabled Bool FALSE | TRUE: Modulo length is activated at the TO

toModuloLength LReal 0.0 | [mm] Modulo length

toNotPositionContr | Bool FALSE | TRUE: The TO is not in the position-controlled

oled mode

toMaxVelocity LReal 0.0 | [mm/s] Maximum velocity of the TO

toMaxAcceleration | LReal 0.0 | [mm/s?] Maximum acceleration of the TO

toMaxDeceleration | LReal 0.0 | [mm/s?] Maximum deceleration of the TO

toLeadScrew LReal 0.0 | [mm] Spindle pitch (leadscrew)

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022

68




© Siemens AG 2022 All rights reserved

7 Description of the data and their structure

Identifier Data type DI Description
value

toGearFactor LReal 0.0 | [] Gear ratio

toVirtualAxisMode UDInt 0 not a virtual axis
1 virtual axis

usersCommandActi | Bool FALSE | TRUE: TO can be operated by the user.

ve FALSE: TO is operated via the standard
application.

toStatusSensorStat | Dint 0 | Status of the encoder value

e

toSetVelocity LReal 0.0 | Set velocity from TO

toSyncMotionLVVel | LReal 0.0 | [TO_Unit] Effective leading value velocity of

ocity the synchronization
(TO.StatusSynchronizedMotion.EffectiveLeadi
ngValue.Velocity). This velocity is the leading
veloicty for the synchronization of the flying
saw axis

toSyncMotionLVPo | LReal 0.0 | [TO_Unit] Effective leading value position of

sition the synchronization
(TO.StatusSynchronizedMotion.EffectiveLeadi
ngValue.Position). This position is the leading
position for the synchronization of the
flyingSaw axis

7.3.8 LFS typeFlyingSawAxisServoValues (UDT)
Description

This structure contains values to display the TO data from FlyingSaw axis read in
the servo clock cycle. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeFlyingSawAxisServoValues

Parameter description

Identifier Data type el Description
value
flyingSawAxisPosition | LReal 0.0 | [mm] set position of FlyingSaw axis
flyingSawAxisActualP | LReal 0.0 | [mm] actual position of FlyingSaw axis
osition
flyingSawAxisStatusw | DWord 16#000000 | statusword of FlyingSaw axis
ord 00
toSyncMotionLVPositi | LReal 0.0 | [mm] Effective leading value position of the
on synchronization
(TO.StatusSynchronizedMotion.EffectiveLeadingV
alue.Position). This position is the leading position
for the synchronization of the flyingSaw axis
toSyncMotionLVVeloc | LReal 0.0 | [mm/s] Effective leading value velocity of the
ity synchronization
(TO.StatusSynchronizedMotion.EffectiveLeadingV
alue.Velocity). This velocity is the leading veloicty
for the synchronization of the flying saw axis
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7 Description of the data and their structure

7.3.9

Description

LFS_typeFlyingSawinfo (UDT)

This structure contains the internal data area to display actual | values, actual cut
position as well as binary signals for the FlyingSaw position. Declared in:
LFlyingSaw_Types/BasicTypes/ LFS_typeFlyingSawInfo

Parameter description

Identifier Data type DI Description
value
toLeadingValueActive DB_ANY --- | DB number of active leading value
toLeadingValueMeasuringlnputAc | DB_ANY --- | Measuring input active. This variable is
tive needed for implezite value
transformation.
toLeadingValueSyncAxisLeading DB_ANY --- | If the leading axis of the FlyingSaw axis
ValueActive is also a synchronous axis, it is
possible that this leading axis has
another leading axis. TheDB-number of
this master axis is entered in this
variable.
numberOfLeadingValuesEntered Int 0 | Number of possible leading values
changelLeadingValueActive Bool FALSE | Change of leading value active
axisAsLeadingValue Bool FALSE | TRUE: Leading value is a real or virtual
axis (no external encoder)
FALSE: Leadingvalue is an external
encoder
externalEncoderAsLeadingValue Bool FALSE | TRUE: Leading value is an external
encoder
FALSE: No external encoder specified
as leading value
leadingValueActive Bool FALSE | TRUE: Leading value axis is enabled
leadingValueStandstill Bool FALSE | TRUE: Leading value axis is in
standstill
leadingValueDirectionPositive Bool FALSE | TRUE: Leading value moves in positive
direction
leadingValueDirectionNegative Bool FALSE | TRUE: Leading value moves in
negative direction
materialPosActualStart LReal 0.0 | [mm] Material position when FlyingSaw
starts movement
materialPosActualStartNumberMo | Dint 0 | [-] Number of modulo overflows of
dulo materialPosActualStart
materialPosActual LReal 0.0 | [mm] Actual material position
materialPosActualNumberModulo | Dint 0 | [-] Number of modulo overflows of
actual material position
onTheSpotCutSelected Bool FALSE | On the spot cut is selected
maZeroPos LReal 0.0 | [mm] Material position when printmark
reach FlyingSaw axis zero point
maZeroPosNumberModulo Dint 0 | [-] Number of modulo overflows of
maZeroPos
maSyncPos LReal 0.0 | [mm] Actual sychron position on
material
maSyncPosNumberModulo Dint 0 | [-] Number of modulo overflows of

maSyncPos
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7 Description of the data and their structure

Identifier Data type o Description
value
maOffset LReal 0.0 | [mm] Actual offset between the
reference systems material-axis and
the axis of the flying saw
maPosForTechnologie LReal 0.0 | [mm] Actual position of the material
axis in the reference system of the
flying saw axis
cutLengthActivated LReal 0.0 | [mm] Activated format length
leadingValueDeltaSyncPos LReal 0.0 | [mm] Leading value difference between
two synchronous positions
deltaTwoCutsCutLength LReal 0.0 | [mm] Measured/Calculated length
between two cuts
interruptProductionActivated Bool FALSE | Interrupt production is activated
continueProductionActivated Bool FALSE | Continue production is activated
productioninterrupted Bool FALSE | Production is interrupted
productionContinued Bool FALSE | Production is continued
lowerLimit LReal 0.0 | [mm] Minimum material position to start
synchronization
lowerLimitNumberModulo Dint 0 | [-] Number of modulo overflows of
lowerLimit
deltaNumberModuloLowerLimit Dint 0 | [-] Modulo difference between
LowerLimit and the actual material
position
upperLimitToLate LReal 0.0 | [mm] Maximum material position to
start synchronization
upperLimitToLateNumberModulo Dint 0 | [-] Number of modulo overflows of
upperLimitToLate
upperLimitNotPossible LReal 0.0 | [mm] Material position to cancel
synchronization
upperLimitNotPossibleNumberMo | Dint 0 | [-] Number of modulo overflows of
dulo upperLimitNotPossible
deltaNumberModuloToLate Dint 0 | [-] Modulo difference between
UpperLimitToLate and the actual
material position
deltaNumberModuloNotPossible Dint 0 | [-] Modulo difference between
UpperLimitNotPossible and the actual
material position
cutPositionGenerationMode Dint 2 | Generation of cutposition
1: printmark detection, 2: cut to format
length
cutPositionMeasureMode Dint 1 | Determination of buffer entries
1: real measuring input, 2: simulate
printmark
shiftPosition LReal 0.0 | [mm] Shift position of startposition
when adapting it
estimatedCutWay LReal 180.0 | [mm] Estimated material and
FlyingSaw way during cutting without
gap and double cut
syncPositionMaster LReal 0.0 | [mm] Actual SyncPosition of the
leading value axis
syncPositionMasterNumberModul | DInt 0 | [-] Number of modulo overflows of the

(0]

actual SyncPosition of the leading
value axis
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7 Description of the data and their structure

Identifier Data type Dl Description
value

syncPositionSlave LReal 0.0 | [mm] Actual SyncPosition of the
FlyingSaw axis

actualCuttingTime LReal 0.0 | [ms] actual cutting time

materialVelocityActual LReal 0.0 | [mm/s] actual material velocity

mAStartSyncDistance LReal 0.0 | [mm] material distance to be moved
before starting next synchronization

fsaPositionMaximum LReal 0.0 | Maximum FlyingSaw position at
stillstand after cut, before driving back
to startposition

materialPassed LReal 0.0 | [mm] Material distance from the start of
the cut until the shears come to a
standstill

maPositionAtFSAStandstill LReal 0.0 | [mm] material position when FlyingSaw
is at stillstand after cut and before
returning back to startposition

syncLengthActual LReal 0.0 | [mm] Actual synchronizing length

measuredAtStandstill Bool FALSE | TRUE: Sensor was activated when the
shears were at a standstill

accelerationActive LReal 0.0 | [mm/s?] active acceleration

jerkActive LReal 0.0 | [mm/s?3] active jerk

runningBackTimeActual LReal 0.0 | [s] actual running back time

7.3.10 LFS typeLCMRetProfileAccel (UDT)

Description

This structure contains all internal values to calculate an acceleration based profile.
Declared in: LFlyingSaw_Types/BasicTypes/ LFS_typeLCMRetProfileAccel

Parameter description

Identifier Data type Default value | Description
accel LReal 0.0
functionResult | Dint 0

7.3.11 LFS typeLCMRetProfileDist (UDT)

Description

This structure contains all internal values to calculate the distance how long a
profile needs to be done. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeLCMRetProfileDist

Parameter description

Identifier Data type Default value | Description
dist LReal 0.0
functionResult | Dint 0
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7 Description of the data and their structure

7.3.12

Description

LFS_typeLCMRetProfileJerk (UDT)

This structure contains all internal values to calculate an jerk based profile.
Declared in: LFlyingSaw_Types/BasicTypes/ LFS_typeLCMRetProfileJerk

Parameter description

Identifier Data type Default value | Description
jerk LReal 0.0
functionResult | Dint 0

7.3.13

Description

LFS_typeLCMRetProfileTime (UDT)

This structure contains all internal values to calculate the time how long a profile
needs to be done. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeLCMRetProfileTime

Parameter description

Identifier Data type Default value | Description
tGes LReal 0.0
functionResult | Dint 0

7.3.14

Description

LFS_typelLeadingValueCommand (UDT)

This structure contains the command interface to the axis FB, reduced to the
requirements of the leading value. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeLeadingValueCommand

Parameter description

Identifier Data type Default value | Description

enable Bool FALSE | TRUE: Enable functionality of FB

resetAxis Bool FALSE | Rising edge: Acknowledgment of technology
alarms or restart of the axis (depending on
configuration)

enableAxis Bool FALSE | TRUE: Set axis enable; FALSE: Remove axis
enable

jogForward Bool FALSE | Rising edge: Move an axis in jog mode (forward);
Falling edge: Stop jogging

jogBackward Bool FALSE | Rising edge: Move an axis in jog mode
(backward); Falling edge: Stop jogging

moveVelocity Bool FALSE | Rising edge: Move an axis at constant
velocity/speed

posAbsolute Bool FALSE | Rising edge: Move an axis to an absolute position

posRelative Bool FALSE | Rising edge: Move an axis relative to its position
when execution of the job began

homing Bool FALSE | Rising edge: Home axis

stop Bool FALSE | Rising edge: Brake an axis until it comes to a
standstill. Note: MC_Halt is triggered internally

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0,

30/10/2022

73




© Siemens AG 2022 All rights reserved

7 Description of the data and their structure

Identifier Data type Default value | Description

fastStop Bool FALSE | Rising edge: Brake an axis until it comes to a
standstill (with fastStop dynamics). Note: MC_Halt
is triggered internally

torqueLimiting Bool FALSE | TRUE: Enable force/torque limiting

gearinRelative Bool FALSE | Rising edge: Start a gearing operation (relative)

gearlnAbsolute Bool FALSE | Rising edge: Start a gearing operation (absolute)

phasing Bool FALSE | Rising edge: Start a phasing operation

gosSuperimpose Bool FALSE | Rising edge: Start a superimposed operation

7.3.15

Description

LFS_typelLeadingValueMeasuringlnputCommand (UDT)

This structure contains the command interface to the axis FB, reduced to the
requirements of the measuring input. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typelLeadingValueMeasuringlnputCommand

Parameter description

Identifier Data type Default value | Description
miResetExecute Bool FALSE | TRUE: Reset (MI) activated
miResetRestart Bool FALSE | TRUE: Reset realized with restart
miExecute Bool FALSE | TRUE: Measuring input active
miMode Dint 0 | Measurement type
0 Measurement of the next rising edge
1 Measurement of the next falling edge
2 Measurement of the next two edges
3 Measurement at the two edges, starting with
the rising edge
4 Measurement at the two edges, starting with
the falling edge
miMeasuringRang | Bool FALSE | TRUE: Only sense the measured values within
e the measuring range
miStartPosition LReal 0.0 | Initial position of the measuring range
miEndPosition LReal 0.0 | End position of the measuring range

7.3.16

Description

LFS_typelLeadingValueMeasuringlnputOutput (UDT)

This structure contains all the required feedback signals of the measuring input at
the leading value. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typelLeadingValueMeasuringinputOutput

Parameter description

Identifier Data type \?;ffglt Description

miResetDone Bool FALSE | TRUE: Reset (MI) completed
miResetBusy Bool FALSE | TRUE: Reset (MI) active
miResetCommandAbort | Bool FALSE | TRUE: Reset (MI) command canceled
ed

miResetError Bool FALSE | TRUE: Reset (MI) error active
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7 Description of the data and their structure

Identifier Data type Dzl Description
value

miResetErrorld Word 16#0000 | Reset (MI) error number

miDone Bool FALSE | TRUE: Measurement successfully completed
Measured values are valid

miBusy Bool FALSE | TRUE: Measurement is being executed

miCommandAborted Bool FALSE | TRUE: Measurement task was canceled

miError Bool FALSE | TRUE: An error occurred during processing.
Information relating to the error cause can be
taken from parameter "Error|D"

miErrorld Word 16#0000 | Error identification of the FB
MC_Measuringlnput

miMeasuredValuel LReal 0.0 | First measured value

miMeasuredValue2 LReal 0.0 | Second measured value

leadingValueMeasuringl | Bool FALSE | TRUE: Measuring input available at the

nput leading value
7.3.17 LFS_typelLeadingValueOutput (UDT)
Description

This structure contains all the required feedback signals of the FlyingSaw axis,
Declared in: LFlyingSaw_Types/BasicTypes/ LFS_typeFlyingSawAxisOutput

Parameter description

Identifier Data type e Description
value

valid Bool FALSE | TRUE: Axis-FB displays valid

busy Bool FALSE | TRUE: Axis-FB active

error Bool FALSE | TRUE: Axis-FB in error state. Status
and Diagnostic provide further
information. The meaning can be
looked up in the LAXxisCtrl manual.

status Word 16#0000 | Status word of the axis FB. The
meaning can be looked up in the
LAXxisCtrl operating instructions.

commandBusy Bool FALSE | TRUE: Selected command active.
There is an extra variable for the
superimposed movement.

commandDone Bool FALSE | TRUE: Selected command completed.
There is an extra variable for the
superimposed movement.

commandAborted Bool FALSE | TRUE: Selected command canceled.
There is an extra variable for the
superimposed movement.

superimposedBusy Bool FALSE | TRUE: Superimposed command active

superimposedDone Bool FALSE | TRUE: Superimposed command
completed

superimposedAborted Bool FALSE | TRUE: Superimposed command
canceled

homingBusy Bool FALSE | TRUE: Homing active

homingDone Bool FALSE | TRUE: Homing completed

homingAborted Bool FALSE | TRUE: Homing canceled
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7 Description of the data and their structure

Identifier Data type Dzl Description
value

jogSelected Bool FALSE | TRUE: Jog operation selected

moveVelocitySelected Bool FALSE | TRUE: Velocity-controlled operation
selected

posAbsoluteSelected Bool FALSE | TRUE: Absolute positioning selected

posRelativeSelected Bool FALSE | TRUE: Relative positioning selected

posSuperimposedSelecte | Bool FALSE | TRUE: MC_MoveSuperimposed

d selected

homingSelected Bool FALSE | TRUE: Homing selected

stopSelected Bool FALSE | TRUE: Stop selected

fastStopSelected Bool FALSE | TRUE: Stop (fast) selected

torqueLimitingSelected Bool FALSE | TRUE: Torque limiting is selected

gearinRelativeSelected Bool FALSE | TRUE: Relative synchronous operation
selected

gearlnAbsoluteSelected Bool FALSE | TRUE: Absolute synchronous operation
selected

phasingSelected Bool FALSE | TRUE: MC_Phasing is selected

diagnostics LAXisCtrl_typeDiag

nostics

toFollowingAxis Bool FALSE | TRUE: Axis is an following axis

toDriveCommunicationOk | Bool FALSE | TRUE: drive exists and is switched on

toEnabled Bool FALSE | TRUE: TO is switched on

toError Bool FALSE | TRUE: TOis in the error state. More
detailed information can be found in the
TO structure.

toErrorReaction Dint 0 | Error response

toDrivelnOperation Bool FALSE | TRUE: drive is ready and is generating
a torque

toRestartActive Bool FALSE | TRUE: Restart at the TO active

toStandstill Bool FALSE | TRUE: drive is at a standstill

toHomed Bool FALSE | TRUE: axis-TO is homed

toHomingActive Bool FALSE | TRUE: Homing is active at the TO

toJogActive Bool FALSE | TRUE: Jog operation is active at the
TO

toSynchronizing Bool FALSE | TRUE: Synchronizing is active at the
TO

toSynchronous Bool FALSE | TRUE: The TO is synchronized

toActualPosition LReal 0.0 | [mm] Actual position of the TO

toActualPositionNumber Dint 0 | [-] Actual number of modulo cycles of

Modulo actual position of the leading value

toActualVelocity LReal 0.0 | [mm/s] Actual velocity of the TO

toActualAcceleration LReal 0.0 | [mm/s?] Actual acceleration of the TO

toModuloEnabled Bool FALSE | TRUE: Modulo length is activated at
the TO

toModuloLength LReal 0.0 | [mm] Modulo length

toNotPositionControled Bool FALSE | TRUE: The TO is not in the position-

controlled mode
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7 Description of the data and their structure

Identifier Data type Dzl Description
value
toDirectionPositive Bool FALSE | TRUE: leading value moves in positive
direction
toDirectionNegative Bool FALSE | TRUE: leading value moves in negative
direction
toMaxVelocity LReal 0.0 | [mm/s] Maximum velocity of the TO
toMaxAcceleration LReal 0.0 | [mm/s?] Maximum acceleration of the
TO
toMaxDeceleration LReal 0.0 | [mm/s?] Maximum deceleration of the
TO
toLeadScrew LReal 0.0 | [mm] Spindle pitch (leadscrew)
toGearFactor LReal 0.0 | [] Gear ratio
toVirtualAxisMode UDInt 0 | 0 not a virtual axis
1 virtual axis
axisAsLeadingValue Bool FALSE | TRUE: The leading value is an axis
externalEncoderAsLeadi | Bool FALSE | TRUE: The leading value is an external
ngValue encoder
toStatusSensorState Dint 0 | Status of the encoder value
toSetVelocity LReal 0.0 | Set velocity from TO
toExtEncInAcceleration Bool FALSE | Material on ExternalEncoder is in
acceleration
UnitsConversion Struct --- | Factores for unit conversion of leading
value unit to FlyingSaw unit
LengthUnitConversion | LReal 0.0 | Length unit conversion from leading
value unit to mm
VelocityUnitConversio | LReal 0.0 | Velocity unit conversion from leading
n value unit to mm/s
AccelerationUnitConv | LReal 0.0 | Acceleration unit conversion from
ersion leading value unit to mm/s2
7.3.18 LFS_typeLeadingValueTOs (UDT)
Description

This structure contains all necessary TOs of a leading value. Declared in:
LFlyingSaw_Types/BasicTypes/ LFS_typelLeadingValueTOs

Parameter description

ue

Identifier Data type Description

toLeadingValue DB_ANY --- | TO leading Value

toMeasuringlnput DB_ANY --- | TO measuring input according to leading value
toSyncAxisLeadingVal | DB_ANY --- | TO leading value for leading value, if leading

value is an axis
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7 Description of the data and their structure

7.3.19

Description

LFS_typeMeasuringValue (UDT)

This structure contains the internal measuring data area for the print mark cutting.
Declared in: LFlyingSaw_Types/BasicTypes/ LFS_typeMeasuringValue

Parameter description

Identifier Data type DL Description
value

startMeasuring Bool FALSE | Flag: Start of measured value detection

cutLengthActivated LReal 0.0 | [mm] Actual cut length

measuredValueNew LReal 0.0 | [mm] Actual measured value

measuredValueNewNumberMod | Dint 0 | [-] Number of modulo overflows of the

ulo actual measured value

measuredValueOld LReal 0.0 | [mm] Measured value, old

measuredValueOldNumberModul | Dint [-] Number of modulo overflows of the

0 old measured value

mvDelta LReal 0.0 | [mm] Difference between the new and
old measured value

waitForFirstCutPosition Bool FALSE | Flag: Wait for first measured value

waitForCyclCutPosition Bool FALSE | Flag Wait for cyclic measured value

cutPositionMeasuringActive Bool FALSE | Flag: Print mark detection has been
activated. Waiting for the first measured
value

startPosAtSensorDetected Bool FALSE | Flag: Start position (first printmark)
measured

applicationlnAutomatic Bool FALSE | Application in operation mode
"LFS_AUTOMATIC"

newCutPositionEntered Bool FALSE | Flag: New cut position entered

setPosNextCutPosAtSensor LReal 0.0 | [mm] Interpolated next cut position at
the sensor

setPosNextCutPosAtSensorNum | Dint 0 | [-] Number of modulo overflows of the

berModulo interpolated next cut position at the
sensor

setPosToleranceRangeStart LReal 0.0 | [mm] Tolerance bandwidth: Start of the
search for the next cutting position
(value in mm before expected print
mark position)

setPosToleranceRangeEnd LReal 0.0 | [mm] Tolerance bandwidth: End of the
search for the next cutting position
(value in mm after expected print mark
position)

cutPositionErrorCounter Int 0 | Cut position error counter. Counter at
which no measured value is present,
but the calculated value is used. This
value is reset at the next recognized
print mark

cutLengthMeasured LReal 0.0 | [mm] Measured cut length

cutPosAtSensor LReal 0.0 | [mm] Measured material position if the
cut position is at the measuring point

cutPosAtSensorNumberModulo Dint 0 | [-] Number of modulo overflows of the

measured material position if the cut
position is at the measuring point
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7 Description of the data and their structure

Identifier Data type Dzl Description
value
cutPosAtFlyingSawZeroPos LReal 0.0 | [mm] Interpolated material position if
the cut position is at the FlyingSaw zero
point
cutPosAtFlyingSawZeroPosNum | Dint 0 | [-] Number of modulo overflows of the
berModulo interpolated material position if the cut
position is at the FlyingSaw zero point
cutPosAtSyncPos LReal 0.0 | [mm] Interpolated material position if
the cut position occurs at the
synchronous point
cutPosAtSyncPosNumberModulo | Dint 0 | [-] Number of modulo overflows of the
interpolated material position if the cut
position occurs at the synchronous
point
blindLengthPosition LReal 0.0 | [mm] Interpolated material position if
the blind length is run through
blindLengthPositionNumberModu | Dint 0 | [-] Number of modulo overflows of the
lo interpolated material position if the blind
length is run through
blindLengthRunThrough Bool FALSE | Flag: blind length is run through
leadingValueModuloActive Bool FALSE | Flag: leading value modulo active
leadingValueModuloLength LReal 0.0 | [mm] leading value modulo length

7.3.20 LFS_typeShiftPosCalc (UDT)

Description

This structure contains the internal variables for calculating an adapted
startposition if needed. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeShiftPosCalc

Parameter description

Identifier Data type DB Description
value

loopCount Dint 0 | [-] Loop counter of shiftposition calculation
shiftPosition LReal 0.0 | [mm] Last shift of start position
masStartSyncDistance LReal 0.0 | [mm] Web distance to next StartSync

Position
fsaWayBackToActualStar | LReal 0.0 | [mm] Way back of FlyingSaw to actual start
tpos position
shiftPositionNew LReal 0.0 | [mm] Actual shift of start position
functionResult Dint 0 | [-] Return value of distance calculation
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7 Description of the data and their structure

7.3.21

Description

LFS_typeUsersinterface (UDT)

This structure contains the interface for the user to enter physical conditions,
dynamics and FlyingSaw behaviour. Declared in: LFlyingSaw_Types/BasicTypes/
LFS_typeUsersinterface

Parameter description

Identifier

Data type

Default
value

Description

distanceToSensor

LReal

200.0

[mm] Distance between sensor of
printmark detection and FlyingSaw axis
zero point

startPos

LReal

0.0

[mm] Start position within the distance-
reference system of the flying saw

syncPos

LReal

100.0

[mm] Position within the distance-
reference system of the flying saw at which
the synchronization operation has been
completed (synchronous position)

maxStartPos

LReal

350.0

[mm] Maximum possible start position for
dynamic start position determination

handoverPos

LReal

540.0

[mm] Handover position within the
distance-reference system of the flying
saw

endSyncPos

LReal

550.0

[mm] Maximum synchronous position
within the distance-reference system of the
flying saw at which the synchronous
motion must have been completed (end of
the synchronous range)

endPos

LReal

600.0

[mm] End point within the distance-
reference system of the flying saw

toStartPosVelocity

LReal

100.0

[mm/s] Velocity when positioning to the
start position

gapVelocity

LReal

50.0

[mm/s] Additional velocity when executing
greating a gap

cutAcceleration

LReal

100.0

[mm/s?] Acceleration when synchronizing
for the cut

cutJerk

LReal

1000000.0

[mm/s3] Jerk when synchronizing for the
cut

toStartPosAcceleration

LReal

100.0

[mm/s?] Acceleration when positioning to
start position

toStartPosJerk

LReal

1000000.0

[mm/s3] Jerk when positioning to start
position

gapAcceleration

LReal

100.0

[mm/s?] Acceleration when executing
greating a gap

gapJerk

LReal

1000000.0

[mm/s3] Jerk when executing greating a
gap

gearingRatio

LReal

1.0

[-] Virtual gearing ratio between real
material and measured values

cpDeltaToleranceRange

LReal

10.0

[mm] Half the tolerance bandwidth for the
activation range of the cut position sensing

restart

Bool

FALSE

Flag: Restart (must set by user, is reset by
application)

SIMATIC S7-1500T FlyingSawAdvanced

Entry-ID: 109744840, V1.4.0,

30/10/2022

80




© Siemens AG 2022 All rights reserved

7 Description of the data and their structure

Identifier

Data type

Default
value

Description

interruptProduction

Bool

FALSE

Flag: Stopping the Flying Saw in the
automatic mode (e.g. for STO)

continueProduction

Bool

FALSE

Flag: Reactivating the Flying Saw in the
automatic mode (e.g. after STO)

cutPositionGenerationMode

Dint

Method to determine the cut position:
LFS_CP_CALCULATED (2): Cut position
is calculated and the material position
specified by cutting to length
LFS_CP_MEASURED (1): Cut position is
measured and entered into the
CutPositionBuffer

cutPositionMeasureMode

Dint

Methods to measure the cut position, only
valid if cutPositionGenerationMode =
LFS_CP_MEASURED (1):
LFS_CPM_DETECTED (1): The cut
position is measured using print mark and
sensor

LFS_CPM_SIMULATED (2): Cut position
is calculated from the CutLength that has
been selected

typeOfSynchronisation

Dint

Synchronizing method to synchronize to
the material axis:

LFS_BY_TIME (1): Time-related
LFS_BY_LEADING_VALUE (2): Distance-
related

LFS_SYMMETRIC (3): Distance-related,
without overshoot of the velocity

wayBackMode

Dint

LFS_MOVE_ZERO_POS (1): FlyingSaw
travels directly back to startposition after
cut

LFS_RUN_HANDOVER_POS (2):
FlyingSaw travels to handover position
after cut, before returning back to
startposition

rboActive

Bool

FALSE

TRUE: Running back optimization is
activated

rboByAcceleration

Bool

true

TRUE: Running back optimization by
adapting the acceleration

FALSE: Running back optimization by
adapting the jerk

blindlength

LReal

0.0

[mm] Travelling distance without active
measuring input when material started

lookForFirstPrintmarkPerma
nent

Bool

FALSE

TRUE: The measuring input detects each
print mark and enters the position in the
CutPositionBuffer

lookForFirstPrintmarkAsReq
uired

Bool

FALSE

Flag: The measuring input detects the next
print mark and enters the position in the
CutPositionBuffer (If done, the flag will be
reset)

maxRunningBackTime

LReal

0.0

[s] Maximum running back time for running
back optimization

sampleNumberLWAverageV
elocity

Ulint

[-] Number of measuring values used for
calculation the average material velocity.
(Used for ,Constant Velocity at Cut®)
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Identifier

Data type

Default
value

Description

doubleCutDynamicFactor

LReal

1.0

[-] Dynamic factor for double cut, = 1.0:
length of offest movement = double cut
length, > 1.0: higher length of offset
movement and therefore smoother offest
movement

machineStandstillVelExtEnc

LReal

5.0

[TO Unit of leading value] As soon as the
speed of the external encoder TO is below
this value, the machine is assumed to be
at standstill. External encoders do not
have such a setting in the TO, but this is
necessary for the application, e.g. for
interrupt production.

machineAccelerationExtEnc

LReal

5.0

[TO Unit of leading value] As soon as the
acceleration of the external encoder TO is
below this value, the machine is assumed
to be at constant speed. External encoders
do not have such a setting in the TO, but
this is necessary for the application.
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8 Operating the application

8 Operating the application

This application serves to simply get to know the functionality of the FB FlyingSaw
as it is used in any user application and should be called. This application is
prepared for the demonstration case; however, it can be directly adapted to suit the
hardware of the user.

Preconditions
The following preconditions must be fulfilled to operate the application example:
e The SIMATIC TIA project is available online in the SIMATIC S7-15xxT.

e The parameterization for the appropriate application has been loaded into the
SINAMICS using Starter.
CU320-2PN_2xTEL105 for "LeadingValue Axis"
or
CU320-2PN_2xTEL105_TELS83 for "LeadingValue EXTERNAL ENCODER"

e all devices relate to Profinet and switched on.
e The SIMATIC S7-15xxT is switched into the "Run" state.
e WinCC Advanced is installed on the PC/PG.

WinCC Advanced requires the appropriate authorization. Authorization is

Note required for a minimum of 256 power tags.
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8.1 Operating instructions for the application example

Execute the steps listed in the following table in sequence to demonstrate the
application example:

Table 8-1: Operating instructions to present/demonstrate the example project SIMATIC Flying Saw

No. Action Remark

1 | Start screen after calling the WinCC RT
user interface

o

1107146 AM 1108116 AM 11108136 AM
4/15/2020 4/15/2020 4/15/2020

MOVE_7#0_POS <7 | [EY_LEADING VALY 7 |[FM CALCULATE o

| [ T [

© Siemens AG 2022 All rights reserved

2 | Activation of "Auto Cutting"

With "Auto Cutting", the knife feedback
signals are automatically generated, and
do not have to be set by the user. This
simplifies using the application.

This function is activated using the "Auto
Cutting" button.

1500

1111023 pr LL1053 AN Lni1nza M
4/15/2020 4/15/2020 4/15/2020

MOVE 7100 PO <7 | [HY_LEADING VALU 7 |[PM CALCULATE <7

BB oo | somacm | o e

3 | Switch FlyingSaw to manual

Select the "Manual" mode

Activate the "Execute" button

(edge 0>1!)

Home the FlyingSaw axis using the
"Home" button

(The axis is homed t¥omed" is lit!)

o,
11:13:04 AM 1111334 A 11:14:04 A
/152020 4/15/2020 /152020

move itno pos <7 | i L cavike VALY <7 |

[ [ e e
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4 | Move the FlyingSaw to the start position
Select the "Start position" mode

Activate the "Execute" button
(edge 0>1!)

11:15:52 AM 11:16:22 A 11:16:52 M
1/15/2020 4/15/2020 4/15/2020

wove 7o pos 7| [ teavmG vy 57 J[em ca cutate 7 |

BB oon | momaen |sowawsm|

5 | Switch the FlyingSaw into the automatic
mode

Select the "Automatic" mode

Activate the "Execute" button
(edge 0>1!)

LL1gaz A 1119113
/2020 /15
[move ziro_Pos <7 | oY LEADING VAL <7

Em S ECm

o
=
=1

r
o

| [ e
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6 | Activating material motion

Switch-on the material axis

Select velocity value \
Select acceleration

Start motion %

11120148 AM 1121118 AM
4/15/ 2020 4/15/2020

(Stop mOtion) _/ FS-Datal (UI) FS-Data2 (FSI)

7 | Change the cut length in operation

The changW —
cut length

1500

119337 A 1124:07 A 11:24:37 A4
415/ 2020 4/15/2020 /152020

[ovi 70 Pos__ <7 | [BY LEADING VAL

[ [ e e
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8 Operating the application

8 | Changing the transfer position
The change is performed by selecting the T -
"Way back mode" oy E
\ . ! / / | / ‘L [
AVay: [
VoV |
-
FS-Datal (UT) FS-Data2 (FSI) FS-Data3 (CPB-MI) F5-Messages
9 | We hope you are successful in checking

out the application

SIMATIC S7-1500T FlyingSawAdvanced
Entry-ID: 109744840, V1.4.0, 30/10/2022

86




© Siemens AG 2022 All rights reserved
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8.2

8.2.1 FS Operating

Operating/overview screen form FS operating

Fig. 8-1 FS operating @ @
SIEMENS .
SIMATIC HMI F5-Operating o ae ol

FB FlyingSaw State Graphic

CutLength [mm] Done . 2000 255
] | sy | () I O S S 8 A W S
Mok emor | () 1500

Go! Stop Cutting (@ O
I_ Knife Out HandoverPos reached O 10004
ST EndSyncPos reached 8 | ] ‘ | ‘
Go! ] Ga In StartPos: 500
’ On The Spot Cut Possible O | ‘
Go! On The Spot Cut | % V% L/, ‘ I/
@ = TR On The Spat Cut Done, Cutting Time selected ms o} .
Gol Constant Velocityat Cu [l 07 oK Cut Possible 8 actwatod [0 Jms
Sync Not Possible -500-
+80.000 Double Cut Length [mm] For Sync To Late O REO 1500
6ot | | pountecut ' T T~
- - —I 9i4<hi49 AM 9:45:19 AM 9:45:49 AM
Restart ] Leading Value Active | (LV_1 10/20/2022 10/20/2022 10/20/2022
= OO Error ID Way Back Mode l Type of Synchronization ~ PM Generation Mode  PM Measure Mode
= RUN_HANDOVER_POS </ | lIBY_LEADING_VALUE 7 ( : )
b.Cont OO State | [AUTO |
6 - - Y_LEADING_VALUE PM CALCULATED
O First Printmark FlyingSawAxis Active ' el
p R 2.630] StartpositionAutoadapt Active . I Leading Value selected Velocity [mm/s] Acceleration [mm/sq] Sync Pos Delta Sync Pos
" " 7 [Lva <] [ ssom | [ soom | [ mwaszess | [ sovoon ]
Flying Saw Axis GearingRatio CutL h
i Acceleration
Position [mm] Velocity [mm/s] Acl[:;l::'r/::llﬂﬂ - Hojhe Position [nm] Velocity [mmys] [mmfslzl J’i‘ﬂ Home | | O D) | | G |
[ eotas || wew [ oow | LI __I set | | 1694436 || wsoss ][ oooo | ;I _-I Reset cutpostionsrorcounter [ 0]
I FS-Nr:
\_l_\ FS-Datal (UI) FS-Data2 (FSI) FS-Data3 (CPB-MI) F5-Me:sages @ @
Table 8-2 Explanation of sub screen forms for FS ogerating A
15

No. Sub Screq/gyorm NS
L Standard operation LFS_FlyingSaw

The following are specified and displayed here

e Cutlength

e  Operating mode selected

e Signals to control the saw

e Gap

e Double cut

e Immediate cut

e  Skip next cut

e  Cut with constant velocity

(not exact synchronous to material velocity!)

2. Extended operation LFS_FlyingSaw

The following are specified and displayed here

e Restart

e Interrupt/continue production

e  First print mark
3. Standard display LFS_FlyingSaw

e  Outputs from LFS_FlyingSaw
4, "Auto Cutting"
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8 Operating the application

No. Sub Screen Form
The "Auto Cutting" function generates the control signals for the saw for test operation (without
material and saw!)
5. “Leading Value Active”, "ErrorID" and "State"
The following are displayed here
e Active leading value
e Error messages of LFS_FlyingSaw in ErrorlD
e The actual operating state of LFS_FlyingSaw in State
6. Extended display LFS_FlyingSaw
The following are displayed here
e  Whether the FlyingSaw axis is active
e  Whether the start position is automatically shifted
7. Operation and display of running back optimization (RBO)
The following are specified and displayed here
e  Whether RBO is activated
e Whether optimization is carried out based on the jerk, or the acceleration
8. Using the "Way back mode"
The "Way back mode" is specified here.
Either after cut "Travel to handover position" or "Travel to start position”.
9. Operation and display of the synchronization mode and cut position determination
10. | "State" display area
11. | "Graphic" display area
Legend: material velocity [mm/s] Y axis, right
flying saw velocity [mm/s] Y axis, right
flying saw position [mMm] Y axis, left
relative material position [mm] Y axis, left
12. | Operating/display area of the FlyingSaw axis
13. | Operating/display area of the leading value
14. | Display area of the calculated cut accuracy
15. | Operating and monitoring of the actual visualized instance
The actual visualized instance can be switched here.
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8.2.2 Parameterizing screen form FS-Datal (Ul)

Fig. 8-2 FS-Datal (Ul)

200.00
0.00
0.00i

1400.00

B00.00i

1800.00 BY_LEADING_VALUE ~

2100.001

1500001 RUN_HANDOVER_POS 5

50001
3000.00f
3000.001
3000.00f

10000.001
10000.00f
10000.001
10.001
100.001
10.00

[_____t.000]
[ ]
[ t.000]

h FS-Operating FS-Data2 (FSI) FS-Data3 (CPB-MI) FS-Messages

Table 8-3 Explanation of the sub screen forms for FS-Datal (Ul)

No. Sub Screen Form

1. Input of numerical usersinterface

Input area for text-based user parameters

Operation and display of running back optimization (RBO)

Display of the operating state and state of the automatic run state machine

Control of the print mark detection

o gl M N

Operating and monitoring of the actual visualized instance
The actual visualized instance can be switched here.
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8.2.3

Fig. 8-3:

(n]

Diagnostics screen form FSdata2 (FSI)

FS-Data2 (FSI)

FS-Operating FS-Datal (UI) FS-Data3 (CPB-MI) FS-Messages

Table 8-4 Explanation of the sub screen forms for FS-Data2 (FSI) e

No.

Sub Screen Form

Display of the numerical data "Flying Saw Info"

Display of the binary data "Flying Saw Info"

Display of the text-based data "Flying Saw Info"

Display of the operating state and state of the automatic run state machine

1
2
3.
4
5

Operating and monitoring of the actual visualized instance
The actual visualized instance can be switched here.
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8.24

Fig. 8-4

)

Diagnostics screen form FS-Data3 (CPB-MI)

FS-Data3 (CPB-MI)

FS-Operating FS-Datal (UI) FS-Data2 (FSI) F5-Messages

Table 8-5 Explanation of the sub screen forms for FS-Data3 (CPB-MI)

No.

Sub Screen Form

Display of the CutPositionBuffers

Display of the numerical data of the Measuringinterface

Display of the binary signals of the MeasuringInterface

Display of the cut position determination

Display of the operating state and state of the automatic run state machine

o g A WM R

Operating and monitoring of the actual visualized instance
The actual visualized instance can be switched here.
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8.2.5 Diagnostic screen form FS messages
Fig. 8-5 System error display
SIEMENS 4/9/2020

FS-Messages

SIMATIC HMI 1:38:32 PM

1 I 1
;Status . Text ;Acknowledge gr...

240001 1:21:27... 4/9/2020
240001 1:11:27... 4/9/2020
240001 1:01:27... 4/9/2020
240001  12:51:2... 4/9/2020

$ Too many tags (Powertags) have been configured.
i

i

§

$ 240001 12:41:2... 4/9/2020

§

1

i

i

0

Too many tags (Powertags) have been configured. 0

Too many tags (Powertags) have been configured. 0

Too many tags (Powertags) have been configured. 0

Too many tags (Powertags) have been configured. 0

240001  12:31:2... 4/9/2020 Too many tags {(Powertags) have been configured. 0
240001 12:21:2... 4/9/2020 0
240001  12:11:2... 4/9/2020 0
240001 12:01:2... 4/9/2020 0
0

0

0

Too many tags (Powertags) have been configured.

Too many tags {(Powertags) have been configured.

Too many tags (Powertags) have been configured.

11:54:0... 4/9/2020 CPU status message: CPU not in RUN Current CPU operating mode: STOP...

11:54:0... 4/9/2020 MC Fatal Alarm 101: PLC_1 LeadingValueAxisMeasuringlnput: Configuration error. (Illegal value inP...
11:54:0... 4/9/2020 (IO MC Fatal Alarm 101: PLC_1 LeadingValueAxisMeasuringInput: Configuration error. (Illegal value in P...

._,—\._._.._.._._._._.._.._
=
e}

EOrder number %Address

Plant
571500/ET200MP station_1 S71500/ET20... 32%

EXESEIEN

/ FS-Nr:
B <ore | moeen | sowarm [meeocen e @
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9 Appendix

9
9.1

Appendix

Service and Support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:

support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers
— ranging from basic support to individual support contracts.

Please send queries to Technical Support via Web form:
support.industry.siemens.com/cs/my/src

SITRAIN - Digital Industry Academy

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:

siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

¢ On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:

support.industry.siemens.com/cs/ww/en/sc/2067
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9.2

9.3

9.4

9.5

Industry Mall

SIEMENS

The Siemens Industry Mall is the platform on which the entire siemens Industry
product portfolio is accessible. From the selection of products to the order and the
delivery tracking, the Industry Mall enables the complete purchasing processing —

directly and independently of time and location:
mall.industry.siemens.com

Contact persons

Siemens AG

Digital Industries

Factory Automation
Production Machines

DI FA PMA APC
Frauenauracher Str. 80
91056 Erlangen, Germany

mailto: printing.converting.team.automation@siemens.com
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Vi1l 08/2019 The following increments are added:

e  Structure “axisTOs”
(necessary for switching between several
axis and external encoders)

e Dynamic start position
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Version Date Change
e  Skip next cut
e Constant velocity at cut
The following increment is added:
Viii 04/2020 e Several instances of flying saw are
possible
The following increments are added (see Changelog):
e e meloa ol
e Bug Fixes were made
V1.3.0 04/2021 The added increments can be seen in the Changelog
V131 06/2021 The added increments can be seen in the ChangelLog
- The added increments can be seen in the
VvV 1.4.0 10/2022 Changelog
- Manual was revised and shortened
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