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Preface and general information

Version information

This document is valid for the Prepared Solution "FlyingSaw* in version V1.x

Version ID number Modifications
1.0 07/2007 New document
11 03/2008 Reworked document with target ECSxA

The versions for the project file and the application library for the Prepared Solution are
displayed in the following format using codes C3999/001 and C3999/003:

Code

Possible settings:

Selection

Comment

C3999
1
2
3

Default

0.. 1y

... 99.99 | Display code: version for the Prepared Solution (subcode 1:

application library 2):

project file, subcode 2: application library 1, subcode 3:

= The numerals one and two define the main version
= The numerals three and four define the subversion
= The numerals five and six define the service-pack

Prepared Solution Servo PLC / ECSxA 1.1 EN
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The CD-ROM enclosed contains the following files:

File type Use
*.BIN Binary file:

FlyingSaw_SPLC_Vxxxxxx.bin
FlyingSaw_ECS_Vxxxxxx.bin

The binary file contains the compiled project with all system
and application codes (for information on application codes
see chapter 11.3.1) and can be transferred to the target
system using the Lenze software tool GDLoader. The
binary file is required if the parameterisable variant (see
chapter 1.4.1) is to be used.

*LPC

FlyingSaw_SPLC_Vxxxxxx.lpc
FlyingSaw_ECS_Vxxxxxx.Ipc

Template model:
The template model contains the source code for the

Prepared Solution and is required if the programmable
variant is to be used (see chapter 1.4.2). It can be edited,
translated and transferred to the target system using the
Lenze software DDS.

*.LIB

FlyingSaw_SPLC_Vxxxxxx.lib
FlyingSaw_ECS_Vxxxxxx.lib

Library file:
The library file contains the core functionality for the

Prepared Solution and is the basis for the project file.
Without the library file the project file cannot be completely
translated in DDS.

*.PDB

FlyingSaw_SPLC_Vxxxxxx.pdb
FlyingSaw_ECS_Vxxxxxx.pdb

Device description file:

The device description file is required for setting the
parameters for the Prepared Solution (parameterisable
version) using the Lenze software tool GDC. Before GDC is
used, the device description file must be copied to the
corresponding directory for the GDC software).

*.SDB

FlyingSaw_SPLC_Vxxxxxx.sdb
FlyingSaw_ECS_Vxxxxxx.pdb

Symbol file for GDOscilloscope:

The symbol file for use in connection with the Lenze
software Global Drive Oscilloscope contains a list of signals
in the Prepared Solution that can be displayed using the
oscilloscope. When the GDOscilloscope is started this file
must be assigned to be able to access the required signals
from the Prepared Solution.

* PDF

FlyingSaw_vx-x_DE.pdf
FlyingSaw_vx-x_EN.pdf

PDF file (manual):
This manual describes the Prepared Solution in detail.

Prepared Solution Servo PLC / ECSxA 1.1 EN
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About this manual

Prepared Solutions from Lenze make it easier for the user to implement complex drive functions
in specific practical situations. Prepared Solutions already contain the complete functionality for
a machine (core functionality as well as peripheral functionality) and can be commissioned
rapidly using only a few steps.

This manual on the one hand describes the basics of the application covered by the Prepared
Solution. In this way the user is familiarised with the physical aspects of the system and obtains
the necessary basic knowledge for commissioning and modifying the Prepared Solution to the
specific application.

On the other hand technical details (e.g. a list of the necessary components, application
parameters and application variables, step-by-step commissioning instructions, diagnostics and
fault elimination) are addressed to ensure the Prepared Solution can be used quickly.

Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-3
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Range of functions and modes

>
mr —I./ /*\.II

The Prepared Solutions essentially comprise a number of files that can be employed by the
user as a basis for the specific application. For this purpose two different versions of the
Prepared Solution are available: in the parameterisable version the Prepared Solution provides

very quick commissioning with pre-defined interfaces and functionality. The programmable
version is suitable particularly for flexible modification to special customer requirements. A
corresponding control and status interface are available as a function, depending on whether
the user chooses the parameterisable or the programmable variant.

Parameterisable

Programmable

variant variant

Predefined interfaces v —_—
Free definition of the user interface —_— v
Very quick commissioning by setting parameters v —
Modifications/extensions to the functionality using — v
custom sub-routines, programmed in the IEC
programming languages

Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-4
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1.4.1 Parameterisable variant

With the parameterisable variant all basic functions and the selection of the interface signals are
defined solely by the use of parameters (codes). As a result a uniform, predefined interface is
provided to the user. Typical signal wires, terminal assignments, interfaces to data bus systems,
etc. can be selected via parameters (codes). Therefore the parameterisable variant of the
Prepared Solution provides the quickest commissioning without restricting the functionality of
the Prepared Solution in any way:

target system (hardware device)

parameter interface (user layer) I

rad

NIDIO B NYD
n--ﬂ
IE'SE TN T K IR A

uonoses
ERETIENT]]

key functionality
(application libraries)

sindul jouod

S)00|q Welshs
uolos|es
20eyUaUI ;

syndino snjejs

S)00|q WalsAs

JIIL:

THLIDWN B W20
' TALOW ' 14100 Imom'mov'momo Nvo § Aiv

! = Internal program parts of the Prepared Solution
I:| = Parts of the Prepared Solution that can be changed by the user

The system is configured entirely using codes (parameter interface). The function of the
individual codes for setting parameters is listed in chapter 11.3.1.

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-5
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When the parameterisable variant is used, the following Lenze software tools are required:

Global Drive Control (GDC):
GDC For operation, parameter setting, and diagnostics

Global Drive Loader (GDLoader):

GDL d For transferring the binary file of the project and the application data
oaaer (profile data)’

Global Drive Oscilloscope (GDO):
GDO For diagnostics and recording of temporal characteristics

Lenze

Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-6
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142 Programmable variant

The programmable variant includes the range of functions of the parameterisable variant,
however, the user can modify the program for the Prepared Solution using IEC61131
modifications (e.g. for the definition of interfaces, modification of the external signal flow, ...) to
add other, custom sub-routines. In this way the Prepared Solution can be adapted to the
customer's requirements. It is also possible to optimally utilise the target platform's resources
without affecting the core functionality.

target system (hardware device)

| parameter interface

-

5 I

=] .

@ T

o RBES = = ]

-1 85 [ key functionality 5%
3 S It (application libraries) a3
5o @ @ 2z
T O @ . @ =]
52 - existing POUs | T ca
W @ (@) O w w

c (open to the user) c

[T
L]
|

THLOW @ 16100

’ — additional user POUs —

! = Internal program parts of the Prepared Solution
ZI = Parts of the Prepared Solution that can be edited by the user

' TALOW ' 14100 Imom'mov'momo Nvo § 4iv

The configuration of the signal flow beyond the core functionality in the case of the
programmable variant is left to the user, as is the changing/modification/extension of existing
sub-routines in/to the Prepared Solution (e.g. error handling). The interface between the sub-
routines that contain the core functionality and the application sub-routines as well as the
system blocks is similar to the templates for the software packages and uses global variables.
The significance of the global interface variables is listed in chapter 11.2.

TIP!

=)

The core functionality of the Prepared Solution cannot be changed by the user in either variant.

In this way it is ensured that unintentional malfunctions cannot be programmed or monitoring is
disabled.

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-7
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When the programmable variant is used, the following Lenze software tools are required:

Drive PLC Developer Studio (DDS):

For the adaptation of the Prepared Solution program (editing the PRO
file)

GDC

Global Drive Control (GDC):

For operation, parameter setting, and diagnostics

GDLoader

Global Drive Loader (GDLoader):

For transferring the binary file for the project and the application data
(profile data)Z, if the customer project once produced is to be
duplicated.

GDO

Global Drive Oscilloscope (GDO):

For diagnostics, optimisation and the recording of temporal
characteristics

Lenze

Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-8
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143 "Flying Saw*“Prepared Solution

The "Flying saw" Prepared solution provides the software-based solution of a drive task. Flying
saws are used in many production processes. Specifically whenever material is to be machined
during a production process is running. This process does not necessarily has to be a sawing
process. Filling or drilling processes, for instance, are also possible. A primary characteristic of
a flying saw is the length or mark-controlled synchronisation to a production speed.

15 Conventions used
This manual uses the following conventions to distinguish between the different types of
information:
Type of information Representation Example
Names of dialog boxes, input Italic The Options dialog box
fields and selection lists
Buttons Bold Click OKto ...
Menu commands Bold Using the Messages command you can...

If a function requires several commands to be carried out in succession, the
individual commands are separated from each other by an arrow;
select File = Open to...

Keyboard commands <Bold> You can open the input help using <F2>.

If a command requires a key combination, a "+" is placed between the commands:
using <Shift> + <ESC> you can...

Program listing Courier IF varl < var2 THEN...
Keywords Courier bold ..starts with FUNCT 10N and ends with END FUNCT ION.
Important note Attention!

Do not use the Online = Controller inhibit command for an emergency stop via
the PC, as this command only arrives at the controller with a delay.

Tip TIP!
If you keep the mouse pointer over a symbol on the toolbar for a short time, the
corresponding command is indicated in a "tooltip".

Variable names

The conventions used by Lenze for the variable names of its system blocks, function blocks and
functions are based on the so-called Hungarian Notation. This notation makes it possible to
identify the most important properties (e.g. the data type) of the corresponding variable by
means of its name, e.g. DIGIN_bIn1_b.

You will find information about the conventions in the appendix of the DDS Online
documentation “Introduction to IEC 61131-3 programming”.

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 1-9
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2 Features of the Prepared Solution

In the following, the key features and functions of the flying saw are given as bullet points.
The Prepared Solution includes the following functions:

e Homing, determining the reference position of the axis

¢ Inching mode, manual positioning of the axis

e Absolute positioning

e Top cut at "zero" line speed

e Top cuts independent of the position (away from the initial position)
e Length counter for the total running metres

e Cutting length control (length calculator)

e Cutting mark control (touch probe, mark)
(with monitoring of the "forced cut" mark detection)

e Top cut counter for the number of top cuts carried out

e Cut counter for the total number of pieces

e Scrap counter (externally triggered)

e "Synchronous" synchronisation to a master speed

e "Oversynchronous" synchronisation to a master speed

e Simulation of the material line using adjustable, virtual line speed

e Correction value definition for the straightforward compensation of slip at the measuring
wheel

e Error handling (system and application-specific error messages)
e Limit switch monitoring

e Software limit switch monitoring

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 2-1



FlyingSaw 1E6EQ)
Features of the Prepared Solution A=

2.1 Definition of a flying saw

A flying saw is a slave axis which is synchronised to a moving master axis, e.g. a wood conveyor. In the
simplest case, the slave axis travels in parallel with the master axis (parallel slave), but it can also travel
diagonally to the master axis (diagonal slave axis).

Parallel slave

A parallel slave is an axis which is synchronised from standstill to a master axis travelling with the constant
speed v,,. The synchronous speed Vgs is reached at a previously determined position (master slave position,
cutting position).

Diagonal slave axis

Just like a parallel slave axis, a diagonal slave axis is synchronised to a moving master axis. However, the
slave axis moves diagonally to the master axis with an angle of 0°< a < 90°. This means that the diagonal
slave is faster than a parallel slave once it has reached the synchronous position. The speed can be
calculated depending on the angle: ves = v,/ sin (a). In the case of a parallel slave, the angle is a = 90°.

In the illustration below, the difference between a "parallel flying saw" and a "diagonal flying saw" is shown.
The relationship between the speeds can be seen in the vector diagram. If the cutting angle is a=90, the
vectors are on top of each other. In this case, the speeds are equal, i.e. the synchronous speed of the flying
saw corresponds to the master speed of the material path. This Prepared Solution only includes the "parallel
flying saw".

=

V Material

\
Saw V saw

>
>

VMaterial

Circular saw

“Flying saw* drive

Carriage drive

Top view of a possible process

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 2-2
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2.2 Example layout and functional principle

Flying saws are used in many production processes. Specifically whenever material is to be
machined during a production process is running. This process does not necessarily has to be a
sawing process. Filling or drilling processes, for instance, are also possible. A primary characteristic
of a flying saw is the length or mark-controlled synchronisation to a production speed.

Using the length calculator you can machine the continuous material at the lengths set during feed,
e.g. sawing, filling, punching, drilling, etc. If your material has defined marks used as a reference for
material machining, you can use mark control.

2.2.1 Typical layout of a flying saw

connection

"Flying saw" drive \
Master drive |
\ Master frequency

Tool
Gearbox

Feed rolls

Limit switch Tool carrier Feed spindle Gearbox

The overall installation always includes a feeding process, in this case a feed roll, a system for
detecting material speed and, if necessary, a transport process for the processed material after the

flying saw.

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 2-3
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Typical applications

The flying saw is always used if continuous material feed does not permit processing at

standstill.

Task

Filling moving containers

Processing, gripping and checking of
moving workpieces

Spraying paint / painting moving
workpieces

Cutting to length / separating a moving
web

Printing / embossing / marking moving
workpieces

Prepared Solution Servo PLC / ECSxA 1.1 EN
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231 Typical motion profiles
Flying saws are used to cut continuous material to length if the material cannot be stopped during the cutting
process.

The mechanical design includes a saw carriage that moves in the direction of the material. The carriage
moves in synchronism with the material during the cutting process and returns to its initial position once the
cut has been made.

The advantage is an improved number of cycles and a better use of resources in a production process.
Therefore it is necessary to synchronise tools and workpieces with reference to their position and speed
such that the tool can be used in the same way as if the workpiece were stationary. An example for such an
application is a cross-saw which cuts across the material (at an angle of 90° to the workpiece) while it is
transported.

The picture above shows a "Flying saw" application. Continuous material such as extruded material has to
be cut to length. As soon as the cutting process starts, the saw is synchronised to the speed of the material
to be cut to length. During the cutting process, the saw runs in synchronism.
At the end of the process, the saw moves back to its initial position.

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 2-5
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The start signal for synchronising can be generated in two ways:

Cutting mark control:

Cutting length control:

A sensor, e.g. a photoelectric barrier, registers the cutting marks
present on the material. This sensor signal is processed as an
interrupt in the inverter and starts the sawing process. This method
is used if there are cutting marks on the material which have to be
referred to, e.g. when using printed materials.

An encoder on the material registers the material speed of the
production process. This information is processed by the controller.
Cutting marks on the material are not required. The cutting length
control provides equidistant cutting lengths. The advantage of cutting
length control is that no cutting marks are required on the material. A
length calculator calculates equidistant lengths in the controller and
generates a start signal for the synchronising process.

The synchronising process either started by cutting mark or cutting length control can be synchronous or
oversynchronous:

Lenze

Oversynchronous:

The "Flying saw" moves faster than the material/belt during the
synchronising process. It starts exactly at the cutting position and
catches up with all increments made during the synchronising
process. Then the saw axis has achieved angular and rotational
speed synchronism and switches the synchronised signal. Then the
machining process can be started.

V
A ! ' !
line-speed i A
sync-speed :/ Co _
synchronous- T E E :
signal : :

Prepared Solution Servo PLC / ECSxA 1.1 EN page 2-6




FlyingSaw r,_fﬁ_-f'.f/’{/.,\._,
Features of the Prepared Solution /j

e Synchronous:

The "Flying saw" never moves faster than the material. For this
purpose an offset is calculated online and the "Flying saw" therefore
starts before the cutting position reaches the saw. The advantage
this mode offers for synchronisation is primarily that maximum
process speeds for the synchronous axis cannot be exceeded. This
situation could be the case when the master speed for the material
to be machined is already very high and the synchronous axis would
hit the maximum speed limit trying to catch up with the cutting point.

T —

line-speed —_——

sync-speed — /! >

o t
grovoncws || p—
signal T y

—

Comment: The time delay between reaching the synchronous speed
and the output of the synchronised signal can be set using a
parameter in the Prepared Solution.
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Synchronous synchronisation

The saw axis is started using the start signal from the length calculator or a mark on the
material and synchronised as per entries for the line speed with speed and angular
synchronism.

The following diagram shows a synchronising process in detail.

i : [l 1 1 1 ' 1
: e b - :
H ' ' ' ] ) 1 ]
i 1 [l [l 1 ] 1
h ] ' | ] ] ! '
h ' ) ] ] 1 1
H 1 ) ] ] ) ! 1
) 1 ] 1 1 ] H [l
i 1 1 1 1 ] 1 ]
A 1 E ) H H 1 ! i
line speed === ==t " — T e

I oo : ; ! :

' | ] ] ] 1 I ! 1

] I 1 ) ] ] ) ! 1

1 ] : ] 1 1 ' 1 ] o

[l 1 ' I [ ] ) 3 7 t

' 1 ' ] ' 1 ) ! 1

] 1 v 1 | ] 1 1 )

1 1 L) ] ] 1 1 i ]

1 1 ) 1 1 1 ] i ]

1 [l 1 ] [l 1 ] H 1
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1 Il ] 1 ] 1 1l '

1 1 ] ] 1 1 1 ' 1

' 1 ' 1 ] ] 1 ! 1

[l 1 ] ] 1 1 ] 1 Il

1 ] ) 1 1 1 ] ]

' 1 [l ' | ] ] ! '

I o i ) ! :

A 1 ' ' ' ' 1 ! '
sync speed -{--+---t-- O S bbb |t T '

L ! \ Pl :

] ] L) ] ] 1 ' ) ]

1 ] ) 1 1 1 ] i ]

1 I p ] | 1 ] [

11 11 v ) [l [l 1 o t

] ] L) 1 ) 1 ' i ]

i [l 1 1 ] 1 ] ! 1

[l [l ] [l 1 1 ] 1

1 1 ] ] 1 1 1 ' 1

' 1 ' 1 ] ] 1 ! 1

] ] L) ] ] 1 1 ) ]

[ ] g 1 [ 1 ]

] ] 1 ] [l 1 [ 1

reverse speed —F--===-==---------------------o-o- o AT m T e e tmmmmm e ===

L Pl o : :

i [l 1 1 ] 1 ] ! 1
start trigger (R HE : : : :
(length- ! |:| o R I:I i
calculator) H N . H | N t

o HEHE i ) ] T

The trigger for the saw axis is the start signal (positive edge), in the above example triggered by
the internal length calculator. The saw axis then starts and is in synchronism on reaching the
line speed. An "oversynchronous" movement is not necessary, as the saw axis is started earlier
using a calculated offset.

The same applies to starting using a mark on the material.

Switching between synchronous and oversynchronous operation is performed via the
application control word using the Synchronisation mode bit (default bit 05). Here setting the bit
means that the axis is synchronised synchronously. If the bit is not set the axis moves
oversynchronously during the synchronisation movement.
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Oversynchronous synchronisation

The saw axis synchronises on a start signal from the length calculator or a mark on the material.

Y

4
line speed -1=

Y

A
sync speed -1-

N RN RN AR

|~

1 e N

(PGP Ry Sy RSy R R

B T B el Bt L LTt T L

Ll _____}

1 1
! H
1 1
! 1
3 > t
: i i
' 1 ! '
] 1 1 1
] 1 1 1
1 1 1 1
1 1 1
| ] 3 '
reverse speed —k=====-j======-=--mmmmmmmmom o oo oo Hinialie el il s ===
' ' | ! H
) 4 oo i ! :
start trigger i i i 1
(length- ! ! ! ﬂ !
calculator) H H H i~
1) T T : [ L t
1 1 | H

The trigger for the saw axis is the start signal (start trigger), in the diagram above triggered by
an internal length calculator. The saw axis then starts and catches up all increments that have
passed. After the "oversynchronous" movement the saw is synchronous. Unlike the
"synchronous" synchronisation the axis starts immediately at the cutting mark and catches up all
increments to achieve synchronicity.

Switching between synchronous and oversynchronous operation is performed via the
application control word using the Synchronisation mode bit (default bit 05). Here setting the bit
means that the axis is synchronised synchronously. If the bit is not set the axis moves
oversynchronously during the synchronisation movement.
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Length-controlled operation

In the case of length-controlled operation, a master encoder on the material registers the
material speed of the production process. This information is processed by the controller.
Cutting marks on the material are not required. The cutting length control provides equidistant
cutting lengths. The advantage of cutting length control is that no cutting marks are required on
the material. A length calculator calculates equidistant lengths in the controller and generates a
start signal for the synchronising process.

target-length - i T s

llength-integrator ”»

start-signal

The length calculator integrates the material speed registered by the measuring wheel or by a
digital frequency coupling. The integral, designated with length integrator in the above
illustration, starts at zero and runs against the setpoint length entered. If the setpoint length is
reached, a Boolean signal (start signal) is generated and the flying saw starts the synchronising
process. Meanwhile the length integrator is reset to the value zero, so that the next length can
be calculated.
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Mark-controlled operation

A sensor, e.g. a photoelectric barrier, registers the cutting marks present on the material. This
sensor signal is processed as an interrupt in the inverter and starts the sawing process. This
method is used if there are cutting marks on the material which have to be referred to, e.g.

when using printed materials.

line-speed b A

synchronize ) back-profile

saw-speed i
v f
H

: | !

TP-Signal (start trigger \ r 1 ﬂ '
; : — >t

] " ' I3 I

[} ) 1 I3 -

cut-ready ] e i

i I . !

The above diagram shows a mark-controlled flying saw. The start signal for a synchronising
process then is not generated by the length calculator as in the case of length-controlled
operation, but it is directly cut on the material on marks. The marks are read in the drive via
touch probe and the motion process is started, as illustrated above.
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2.8 "Start gap” function

Using the "start gap" function the items cut can be separated after cutting.
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Using the "make gap" function the saw carriage is briefly moved oversynchronously in relation
to the material before the saw blade is pulled out. In this way a gap forms between the cut edge
and the saw blade and marks from saw blade on the cut edge are prevented. This function is
suitable for cut edge protection for delicate material. This function can also be used for
separating the cut material.
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Applicability criteria for the parameterisable Prepared Solution

In order to be able to check and estimate the suitability of the Prepared Solution with regard to
your application case, the following decision criteria and boundary conditions within which the
Prepared Solution can be used are provided

Are the possible combinations adequate for your specific application?

Your specific application

cannot be solved currently Depending on the specific application, different combinations for the use of the flying saw

using the Prepared can be considered
Solution, as it only permits a

mark control in
oversynchronous mode L. . . .
1. Synchronous synchronisation, during this process the master value is measured by

a measuring wheel. The lengths are calculated by the internal length calculator.

2. Oversynchronous synchronisation, during this process the master value is
measured by a measuring wheel. The lengths are calculated by the internal length
calculator.
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Your specific application
can be represented via a
modification of the example
solution.

Please contact your Lenze
representative.

Your specific application
can be represented via a
modification of the example
solution.

Please contact your Lenze
representative.
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3. Oversynchronous synchronisation, during this process the master value is measured
by a measuring wheel. The lengths are detected from marks on the material and are
processed.

4. Synchronous synchronisation, during this process the master value is measured by a
measuring wheel. The lengths are detected from marks on the material and are processed.

Can the following physical requirements be taken into account in your application?
You should take into account the following basic design items in your application:

»  Free travel (distance from initial position — end position) must be sufficient so
that a process sequence can be performed successfully

Maximum cut duration

Maximum velocity of the carriage

Maximum synchronisation velocity

YV V

Do you want to process in "parallel" and your process does not require "diagonal®
processing?

During the acceleration to the line speed there is no stopping of the line? (start of flying saw
to hit the synchronous)
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Your specific application
can be represented via a
modification of the example
solution.

Please contact your Lenze
representative.

Add your control concept
using suitable hardware.

Alternatively, if the
programmable variant of the
example solution is used,
control can be achieved by
making an addition to the
program in the x axis drive
controller.

FlyingSaw 1B\
. l\’ ( ,/{
Features of the Prepared Solution \-\J\_/

Is this process sequence acceptable for your application?

Process sequence
The process can only be started if the flying saw is in its initial position:

»  There is no print mark in the sensor's field of view (mark control), currently the
length calculator is not generating a start signal

To generate the control signals for the drive system and to evaluate the states, further
components are required in addition to the drive controllers:

PLC/IPC

HMI

External
terminal
extension

From a functional viewpoint,
the parameterisable variant
of the example solution can
be used for your specific
application.

Prepared Solution Servo PLC / ECSxA 1.1 EN

Is a higher-level PLC/IPC connected via a bus system, a terminal extension (e.g. Lenze
series EPM terminal extensions) or an HMI connected using the system bus or the
automation interface (AIF)?
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Machine parameters
The machine parameters define the relationship between the application measuring system and
the incremental measuring system (internal measuring system in the controller). The following
variables define the relationship between one motor revolution and a feed motion in the
application measuring system:

e Feed constant: this defines by how many application units the load moves when the drive
makes one complete revolution on the output side of the gearbox. This constant is generally
given in [units/rev].

Example: on a spindle drive the feed constant is the same as the pitch on the spindle,
scaled in [mm/revolution].

e Gearbox ratio, divided into numerator and denominator term: both the numerator and
denominator term are generally given as integers (corresponding to the number of teeth on
the gearbox stages).

e Resolution of one motor revolution: the ServoPLC internally resolves one motor revolution
into 65536 (=2'°) steps.

The conversion between the two measuring systems can be carried out with the knowledge of
these mechanical machine constants using the following formulae:

a) Conversion from application units [units] to incremental units [incr.]:

65536[incr./ rev]

. . L
[incr.] = [units]- —-- )
m FeedConstant [U nits / reV]

b) Conversion from incremental units [incr.] to application units [units]:

[UnitS] — [incr.] 3 & i mFeedConstan-t [UnItS/ reV]
Z 65536[incr./ rev]

With  Z; = Gearbox ratio numerator
N; = Gearbox ratio denominator
MFeedConstant = Feed constant

As part of the "FlyingSaw" Prepared Solution, the mechanical machine constants are entered
using codes.
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Example:

A position is to be converted from [units] = 123.4567mm into an incremental value. The
mechanical system for this example has the following characteristics:

»

il

LODUROON

il

G

i

Gearboxi=32:5 Feed constant = 5.000 [mm/rev]

[incr.]:[units]-i- 65536[incr./ rev] :123'4567[mm]'2'65536[|ncr./rev]

- =10356298[incr.]
i Meeeqconstant [unltslrev] 5 5-0000[mm/reV]

TIP!

When the parameterisable variant of the "Flying saw" Prepared Solution is used, the conversion
of variables in application units into incremental variables is effected automatically.

The machine parameters are set in the user codes using a parameter setting tool (e.g. GDC or
DDS).

Code Possible settings: Comments
Default Selection
C1202 - 0.. {1} ... 65535 | Gearbox factor numerator
C1203 - 0.. {1} ... 65535 | Gearbox factor denominator
C1204 - 0.0000... {0.0001 ... 214748.0000 | Feed constant
[units]/rev}
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Functions of the control inputs and outputs

Manual control

With a "high" signal on these inputs, the saw carriage can be moved manually in both directions
at the jog speed defined. The traverse path is limited at the end positions in each case by the
two software limit switches. On completion of a jog movement, the saw carriage is held in its
new position electrically. After a jog movement, the saw carriage must be moved back to the
initial position by a positioning movement. A start signal for performing a cut is only accepted if
the saw carriage is in the initial position.

Manual control in the positive direction is started using the application control word with the
Manual control in positive direction bit (default bit 02).

Manual control in the negative direction is started using the application control word with the
Manual control in negative direction bit (default bit 03).

Start gap

On completion of the cut, a gap can be generated between the piece cut and the length of
material using this input. For this purpose the saw carriage is briefly accelerated and in this way
generates the gap required by the operator. The size of the gap can be adjusted. The "Gap
done" output signals when the separation is complete.

The gap is started using the application control word with the Start make gap bit (default bit 08).

Cut done

This input must receive a signal as soon as a cut or processing operation has been completed
mechanically. This feedback triggers the saw carriage return cycle to its initial position. The
direction of the signal (rising or falling edge) can be adjusted. If there is no signal, the saw blade
moves to the rear software limit switch and triggers an alarm. Each "Cut done" signal
increments the built-in cut counter

The cut done signal is triggered using the application control word with the Cut done signal bit
(default bit 07).

Immediate cut / top cut

A rising edge on this input starts a cutting process immediately, independent of the cutting
length set. The next cut again is the same as the pre-selected length, unless an immediate cut
is triggered again. This function for instance makes it possible to cut out poor sections of
material during production is running. The built-in scrap counter is incremented with each
immediate cut.

A top cut is started using the application control word with the Trigger top cut bit (default bit 06).
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2.15 Homing

After the machine is switched on, the zero point for this measuring system must be made known
to the drive (home position). As the home position is mostly defined by specific sensors (e.g.
home proximity switches, limit switches or the zero pulse from the motor feedback system), it is
necessary to move past these sensors as part of homing. During this process the homing mode
defines the traversing direction for the homing and the type of signals evaluated. The following
homing modes can be selected:

e Homing mode 0:

The drive rotates in positive direction (clockwise rotation) until the negative edge from the
homing switch is detected. The next zero pulse from the motor feedback system or the next
touch probe signal on the digital input allocated defines the home position (machine zero
point).

If the home position does not represent the zero point of the absolute measuring system
used, the home position can be defined in relation to the zero point for the measuring system
using an offset (machine zero distance, C3227/000). After the homing has been completed,
the drive stays on the position 0.000[units]:

S.l
0--

Home position

Homing speed

Control signal
"Perform homing"

1. Negative edge of the homing switch

Homing switch

Zero pulse feedback
or
Touch probe signal

- T T

. I‘/ 2. Zero pulse . . b
| — | | — >t
i i Lo i ;

Status signal ' ! ! ! ! | LoC ’]
"Homing done" . . . . . . . . > {

In the example shown above, the home position represents a negative value in relation to
the measuring system zero point, because after the acquisition of the zero pulse/touch probe
signal the drive continues to move in the positive direction to a position 0.0000[units].
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Homing mode 1:
(like homing mode 0, but negative traversing direction)

TIP!

Instead of the zero pulse for the feedback system, it is also possible to define a touch probe
signal as the signal for the homing, derived from digital input E4 (however, this is not
common in mode 0 and 1).

Homing mode 8:

Lenze

The drive rotates in the positive direction (clockwise rotation) until a zero pulse from the
motor feedback system is detected or a touch probe signal is detected on the related digital
input. This signal defines the home position (machine zero point).

If the home position does not represent the zero point of the absolute measuring system
used, the home position can be defined in relation to the zero point for the measuring system
using an offset (machine zero distance, C3227/000). After the homing has been completed,
the drive stays on the position 0.0000[units]:

Home position

Homing speed - E _____________________________________________________________

C3227/000

&\\\\\\\\\\\\\\\\\\ ] | >t

Control signal
"Perform homing"

Zero pulse feedback
or
Touch probe signal

i I\ Touch probe signal : Lo t

Status signal
"Homing done"

—_,— e ey

In the example shown above, the home position represents a positive value in relation to the
measuring system zero point, because after the acquisition of the zero pulse/touch probe
signal the drive reverses and moves back to the measuring system zero position
(0.0000[units]).

Homing mode 9:
(like homing mode 8, but negative traversing direction)

TIP!

Instead of the touch probe signal from digital input E4, it is also possible to define the zero
pulse for the feedback system as the signal for defining the homing (however this is not
common in modes 8 and 9).
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If limit switches are used for the homing, it must be ensured that the drive detects a limit switch
at the latest after a traverse path of +2°"-1 increments. Otherwise the homing must be started
again using a positive signal edge on the corresponding control signal.

Apart from the homing mode (C3213/000), the speed (C3242/000) for the homing and the ramp
times (C3252/000) for the homing can be set using further parameters.

Altogether the following parameters have an effect on the sequence of the homing:

Code Possible settings: Comments
Default Selection
C0911 0 0: (Z’\jg)) pulse of the position feedback system Possible setting for the homing signal
1: Touch probe input (TP, terminal E4)
C3213 0 0: > Rn_MP/TP Definition of the homing mode:
1. < Rn_MP/TP
8 > MPITP Symboogy
9 < MPITP > Movement in positive direction
- < Movement in negative direction
Lp Positive limit switch
Ln Negative limit switch
Rp Positive edge on the homing switch
Rn Negative edge on the homing switch
MP/TP Zero pulse from the motor feedback system or
touch-probe edge on a digital input
C3225 0 -214748.0000... {0.0001 ... 214748.0000 | Home offset
[units]}
C3242 100 1 {1[rpm]} ... 16000 | Speed for the homing
C3252 5.00 0.01 {0.01[s]} ... 650.00 | Ramp times for the homing:
These ramp times refer to C0011/000.

TIP!

In the parameterisable variant of the flying saw the homing switch is permanently linked to
digital input 3 on the servo PLC!

o
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2.16 Manual control

The Prepared Solution makes it possible to move the axis manually by hand. During this
process a differentiation is made between positive and negative inching mode. The parameters
that can be set for manual control apply to both traversing directions.

Activated software limit positions are monitored in the manual control mode and trigger an error
in the case of overtravel.

Code Possible settings: Comments
Default Selection
C3100 | 500.0000 |-214000.0000... {0.0001 ... 214000.0000 Velocity for manual operation (inching)
[units/s]} The selection relates to the entry for the machine
parameter
C3101 | 750.0000 |-214000.0000... {0.0001 ... 214000.0000 | Entry for the acceleration
[units/s"2]} The selection relates to the entry for the machine
parameter
C3102 | 750.0000 [ -214000.0000 {0.0001 ... 214000.0000 | Entry for the deceleration
[units/s2]} The selection relates to the entry for the machine
parameter
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Limit switch integration

Software limit positions

By the use of software limit positions the user can limit the absolute traversing range of the drive
in individual operation in a defined manner. In this way the drive can be used reliably for each
individual axis. The software limit positions are programmable positions at the outer ends of an

absolute traversing range and are normally placed at a short distance in front of the hardware
limit switches.

Negative software limit

Positive limit switch

Negative limit switch
v Positive software limit

N

e
VT

(Y OOU0OOD0RGO0N00RG0NN A

Activated software limit positions ensure that the drive does not move past the software limit
positions under any circumstances, even if the drive is set to positions beyond the software limit
positions by the positioning control (e.g. continuous signal on manual inching, positioning to an
invalid target position, ...). In these cases early braking and shutdown of the drive is initiated by
the respective software limit position.

The software limit positions are active if

e the home position for the measuring system is known (accordingly the software limit
positions are inactive during homing) and

o the positive software limit position (C3223/000) is set greater than the negative software limit
position (C3224/000).
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The distance between the software limit positions must not be more than 2%-1 increments.

Code Possible settings: Comments
Default Selection
C3223 | 3600.0000 | 0.0000... {0.0001 ... 214748.0000 | Definition of the positive software limit
[units]} Comment: software limits are only active if the home position
for the axis is known and is not set to 0.
C3224 | -3600.0000 | -214748.0000... {0.0001 ... 0.0000 | Definition of the negative software limit
[units]} Comment: software limits are only active if the home position
for the axis is known and is not set to 0.
TIP!

If a 0 is entered for the software limit positions, the software limit positions are deactivated.
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2.17 Moving clear from a limit switch

If the drive moves to a limit switch in the negative or positive direction, then it is possible to
retract the actuated limit switch in the opposite direction by using the inching mode.

Example:

The negative limit switch (E2) has been reached and triggers the error with the number 401.
The limit switch can be retracted using the "inching positive" function and the error is reset
automatically. The axis automatically remains stationary after retracting.

H Manual Jog Pos

S (T

00000000 '_%.‘

The same applies to the software limit positions. The software limit position to which the drive
has moved, in the positive or negative direction, can also be retracted in the opposite direction
using the inching mode.

TIP!

After a limit switch that has been approached is retracted, the axis stops automatically and
changes to the "Standby" state

Attention!

For the retracting function after a damping process, hardware limit switches may not be
overtravelled! If limit switches are overtravelled, the retracting function is deactivated.

> B
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Delay on the synchronised signal

2.18

After synchronisation the flying saw is synchronised by speed and angle with the master value.
However, on reaching the master speed a settling process takes place that must be taken into
account for the synchronised signal. For this reason it is possible to set a delay using the code
C3009/000. The optimal setting is achieved if a synchronising process is recorded using GDO.

In the example below the effects of C3009/000 can clearly be seen:

S g U (P

\

line speed

sync speed

synchronous-

signal

delay of synhronous-

signal in [ms]
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Status signal "Double length"

If it is detected in the system that the saw axis will not reach the initial position before a new cut
has been calculated, the Double length detected signal is set in the application status word
(default bit 17).

The double length means that the calculated cut is ignored and a double length of material is
processed. If the cutting length is very short and the synchronisation travel very long, it may
occur that several cuts cannot be performed. The signal is then also set. However you will not
receive any information on how many pieces or cuts have been ignored.

Status signal "Mark not detected"

If a mark is not detected in mark-controlled operation, the "Mark not detected" signal is set in the
application status word (default bit 19)

The status signal requires, however, active mark monitoring. The monitoring can be activated in
the code C3017/000. If a mark is missed, a cut is made using the length calculator.
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2.21 Following error monitoring

The drive system continuously monitors the following error with the servo controller enabled.
The following error As (green curve) is defined by the difference between the set position sge
(blue curve) and the actual position s, (red curve). If this deviation exceeds a defined limit, a
following error signal is generated:

Target position B T T T e T L T T -

" Window width = C3218/000 ' : I

starting position - 4 o
I |

+ C3218/000 Y I 1 :

- C3218/000 B s M

X

i X
1 1 !

1 1 1 ! ' [
' ' ' X

Following error i i '

) | |

signal \ \ ; -

: r ’ ! . > {

Set position of the drive Sget
Actual position of the drive sag
Following error As = Sget — Sact

The magnitude of the following error shutdown value can be set using the code C3218/000.

Code Possible settings: Comments
Default Selection
C3218 10.0000 0.0001... {0.0001 ... 214748.0000 | Entry of the following error shutdown limit
[units]}
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Cut counter

The cut counter is incremented after each cut started by the length calculator. The counter is
incremented by exactly one cut as a function of the "Cut done" signal. In the "Mark control"
mode the "Cut done" signal is also used for incrementing.

The cut counter is reset using the application control word with the Reset cut counter bit (default
bit 15)

Scrap counter
The operator can trigger the scrap counter externally for sorting out pieces detected visually that
do not meet the quality requirements. The scrap counter records each external trigger signal.

The scrap counter is increased using the application control word with the Increment scrap
counter bit (default bit 13)

The scrap counter is reset using the application control word with the Reset scrap counter bit
(default bit 16)

Decrementing cut counter

The cut counter is incremented with each step. If a piece cut cannot be used for some reason
(e.g. material defect), the cut counter can be reduced by one. The cut counter is automatically
decremented if scrap has been detected.

Top cut counter

The top cut counter is incremented with each top cut. The immediate cuts triggered by the user
are also counted. On the triggering of an immediate cut the top cut counter is incremented, the
scrap counter incremented and the cut counter decremented.

The top cut counter is reset using the application control word with the Reset top cut counter bit
(default bit 14)

Resetting the counters

Each counter can be reset independently. It is also possible to reset all counters with one
signal.

The counters (cut counter, scrap counter and top cut counter) are reset using the application
control word with the Reset counters bit (default bit 17)
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Automatic operation: length-controlled operation

When the flying saw is operated with length control, equidistant pieces of material are
processed. This means that the length calculator calculates the lengths as a function of the
master speed and generates the start signal for synchronising. The main feature of length-
controlled operation is that there do not need to be any marks on the material to achieve exactly
the same lengths.

The length-controlled cut is started with a top cut triggered by the operator. The length
calculator then calculates the start signals for synchronising based on the required length
entered and the master speed.

Top cuts / immediate cuts result in the immediate synchronisation of the flying saw. Subsequent
cuts keep exactly to the required cut length set, as this interrupt is taken into account in the
application.

Automatic operation: mark-controlled operation

When the flying saw is operated with mark control, cuts are made at marks applied to the
material. In this case the distance between mark detection and the initial position of the flying
saw must be measured and entered in the application so that the cut or the processing can take
place exactly at the position of the mark.

If the marks are distributed equidistantly on the material, the length calculator can monitor
whether a mark has been detected or not. If this a mark is not detected, the length calculator will
"force" a cut. The forcing of the cut and the length of the forced cut must be set in the
application.

Mark checking

When the flying saw is operated with mark control it is possible to check the distances between
the marks. For this purpose the specified length between the marks is entered and, if a mark is
not detected, the length calculator stats the synchronising process. The failure to detect a mark
can result in continuous material being too long for subsequent processes and machine
damage cannot be excluded. Mark monitoring is activated using the code C3017/000.

Simulation of the master speed

The simulation of the master speed makes it possible to operate the flying saw axis without a
real master value on interface X9. For this purpose an incremental value in the unit [inc/ms] is
defined in the code C3010/000 simulation of the master speed. The simulation is activated in
the application control word using the Select master frequency bit [default bit 20). If the bit is set
there, the master value from code C3010/000 is processed in the project. If the bit is not set, the
interface X9 is processed in the project.
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Measuring material speed

To be able to set the cutting length for the sawing process, the material speed must be known.
The material speed can be measured in the following manner:

An encoder is fitted as close as possible to the "flying saw" without any slip. This encoder is
connected as an external encoder to the master frequency input X9 on the saw carriage drive.
The velocity and the material position are determined using the incremental position information
from the external encoder. At least 10 increments should be available each time accuracy is
required to determine the material speed sufficiently accurately.

encoder — pulse[inc/umdr]
diameter — measurewheel[mm]* =

master — resolution[inc/mm] =

On the use of the master frequency input (connector X9) as the master value, the incoming
pulses from the incremental encoder connected are counted. The speed of the master axis is
then determined with the aid of the number of encoder increments and the master frequency
constant (code C0425/000).

Example master value resolution

Example 1:

To the drive controller
(Connector X9)

Number of encoder increments:
Roller 2048 [inc./rev.]

Encoder mounting: direct
mounting

Master value resolution:

20 llinceCUR 4.346[inc./mm]

wm 150[mm)]

Lenze

To the drive controller
e (CONNECtOr X9)

Number of encoder increments:
Roller diameter: 150 [mm]
Encoder mounting: ratio 5

Master value resolution:

4096 inc./rev. 5

.— =21.730inc./mm
7 150[mm] 2
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3.8.1 Measuring wheel and encoder selection
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In order to achieve an exact cutting result, the flying saw requires the speed of the material
path. For this purpose, in practice often a measuring wheel in combination with an incremental
encoder is used. The measuring wheel is pressed on the material path by means of a spring, so
that no slip can develop between the material path and the measuring wheel. Like this, the
incremental encoder connected to the measuring wheel measures the speed of the material.
Usually incremental encoders with two tracks with zero pulse, shifted by 90 degrees, are used
to be able to use the so-called quadruple evaluation that provides for a resolution improvement.
The resolution can further be increased by using measuring wheels with a small diameter or by
mounting a gearbox between the measuring wheel and the incremental encoder, increasing the
speed of the incremental encoder.

A

diameter

encoder

In practice it has been shown that the resolution of the registration of the material position has
to be 10 times higher than the cutting accuracy required. This means that if a cutting accuracy
of 1 mm is to be achieved, the encoder at least has to provide 10 position encoder increments
for a material feed of 1 mm. Here one can benefit from the quadruple evaluation brought about
by the use of incremental encoders. During the position registration each edge of the position
tracks is evaluated, by which the resolution of the position is quadrupled. (A 1024-pulse encoder
provides 4096 edges per revolution.) Therefore one position encoder increment corresponds to
the 1/(4 pulse number)-th part of a revolution.

Example:

Cutting accuracy required: 0.5 mm
Diameter of impeller: 200 mm
Circumference of impeller: 628.32 mm

The measuring wheel is directly coupled to the incremental encoder.

Calculation of the required edges per revolution to achieve the required accuracy of 0.5 mm:

10-U Measuring _ wheel

number _of _edges, ., = -
required _ accuracy

* "Measuring _ wheel

where:
Number of edges,i» = minimum required number of edges of incremental encoder
Umeasuring wheel = Circumference of measuring wheel

imMeasuring wheel = g€arbox ratio between the measuring wheel and incremental encoder

number _of _edges, ., = 10-628,32 mm -1=12566,4
0,5mm —
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Because of the quadruple evaluation of the incremental encoder, furthermore it possible to
divide this value by the factor four. Then a value of 3141.6 increments per revolutions results.

As there is no such incremental encoder, the incremental encoder with the next higher number
of increments is used. In this example one would use an incremental encoder with 4096
pulses/revolution to maintain the required accuracy of 0.5 mm.

The accuracies specified and to be expected only can be considered with regard to the
electrical system and do not include the mechanical conditions, as for instance gearbox
backlashes.
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Control/status interface to the higher-level control

Lenze

In the parameterisable variant the control and status interface is already pre-configured. An
overview of the signal assignments and possibilities for changing the configuration (multiplexer)
of the control/status signals is given below.

The flying saw Prepared Solution can be controlled using a higher-level control over various bus
systems (AIF interface):

Autonomous CAN bus: An additional bus module EMF2171IB or
EMF2172IB is required in this case for the AlF slot.

CANopen: An additional bus module EMF2175IB is required in this case
for the AIF slot.

DeviceNet: An additional bus module EMF2179IB is required in this case
for the AIF slot.

INTERBUS: An additional bus module EMF2113IB is required in this case
for the AIF slot.

Serial data transmission RS232/RS485: The Prepared Solution can be
controlled using the AIF automation module EMF2102IB by accessing the
control/status codes

PROFIBUS DP: An additional bus module EMF2133IB is required in this
case for the AIF slot.
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C4000/000 = 0:

System variables
DCTRL_wAIF1Ctrl and
DCTRL_WCANICtrl are always
set to zero.

Bit 31: (not used)

B2
=3
=
o i
B | E
= o C4000/000=1,2,3:  The drive control word is copied to
5 DCTRL_WCANICtl;
& DCTRL_WAIF1Ctrl is set to zero.
The drive control word is copied to
_ . DCTRL_WAIF1Ctrl;
C4000/000 =4, 5, 6: DCTRL_WCANICtrl is set to zero.
Bit 15: Dependent on the setting in code C4000/000
-
— =
B g (not used)
= | £
a
o~
=
o
=
: Reset error
° Set user error
o
=
S
£
8
S
8
£
<<
o
2
(=]
=
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The signal sources for the data words (shown in the illustration as Word 0, Word 1, Word 2 and
Word 3) are dependent on the operating mode C4000/000:

Signal source Word 0 Word 1 Word 2 | Word 3
C4000/000 =0 - C3261/000 C4135/000

C4000/000 = 1 CAN1_wDctrICtrl CAN1 _ninW1_a CAN1 ninW2_a CAN1 ninW3_a
C4000/000 = 2 CAN2 nIinW1 a CAN2 nInW2_a CAN2 nIinW3_a CAN2 ninW4_a
C4000/000 =3 CAN3_ninW1_a CAN3_nInW2_a CAN3_nIinW3_a CAN3 _ninW4_a

C4000/000 = 4 AIF1_ wDctrICtrl AIF1 ninW1 a AIF1_ninW2_a AIF1_ninW3_a
C4000/000 =5 AIF2_ninW1 a AIF2_ninW2_a AIF2_nInW3_a AIF2_ninW4_a
C4000/000 = 6 AIF3 ninW1 a AIF3 ninW2_a AIF3_nInW3_a AIF3_ninW4_a

The figure on the previous page of the 32-bit application control word (word 3 and word 4)
shows the factory-set default configuration. The user can also adapt the configuration of the
application control word using the codes C4010/001 to C4010/032 to suit specific requirements.

As an example it is shown in the following how the application control word can be re-configured
bit by bit with the aid of the parameter setting software GDC:

Start
v
Step 1 Select the code C4010/00x allocated to the function to be configured.
Example: To define the control signal for positive manual control on the x axis the code C4010/003 is
available:
[ Giobal Drive Control
Drive Drive paramet
251 Flying Saw ¥0100%
Parameter menu Code | Subcode | Text Value | uni
B Cade list b £0003 000 Parameter save ready
|- Program information C4012 001 | CFG: configuration application status word DriveReady
LI Technology Credits C4012 002 CFG: configuration application status word HamePostwail
| Load / Store C4012 003 CFG: configuration application status word AxisSynchran
|\ Disgnostc C4012 004 | CFG: configuration application status word GapaK
N d C4012 005 | CFG: configuration application status word Stat_StandBy
FBshotese C401z| 006 CFG: configuralion application status word Stat_Honing
0 handing / diagnestic 4012 007 | CFG: configuratian applicatian status ward Stal_JogPos
B} setings fling saw 4012 (08| CFG: configuration application status word Stal_Jogheg
n haming 4012 003 CFG: configuration application status word Stat_HC
n parameterisation flying saw 4012 010 CFG: configuration application status word Stat_duto
piofil settings 4012 011 CFG: configuration application status word Stat_HC_Aute
1B contidling /statusinteriace c4012 12| CFG: configuration application status ward Stat_LengthC
n cantioling inerface 4012 013 CFG: configuration application status word Stat_TP-Cut
E EE— 4012 014 CFG: configuration application status word Stat_Emor
C4012 015 CFG: configuration application status word MormF actCale
] userienue CFE | e e R R m— [
< ¥
[Status interface | | | [ Online (007 |
v
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Click the code and select the required control bit.

Step 2
P Example: To control the positive manual control on the X axis bit 31 must be used. Set C4010/008 = 31 and

accept using Ok.
obal D e Co 0 0
Drive Drive parameters Tool Options  Window Help
g Saw Y0100 m| _
Patameter menu Eade) |[Subcsode] | Rl onfiguration application control word Uni &
B Code list AN cooos owF ready E
L Proguam information || caool om g StartHoming
LB Technology Credits o oo o [ Veke ] Name 1] {omingitan
L Load /S0 Caoig] 003 C 21 e ManlogPos
|8 ot camio] o4 g ;i ;’EE ManJogheg
\ o camio] s G ol Stathute
(B short sstup 4010 o6 - f:ZZ deSynchron
1B hending / diagnostic Cano i e Hasdlut 3
IE] settings flying saw 4010 fivejls T Culfteady
] homing C4010 009 o 7 hee DriveGap
IE] parameterisation fiying saw 4010 [ulijfs 29 |hes tartPosHome
profil settings 4010 o d W e TP Sy
B controling -/statusinterface C4010 mz2 0 Ell free E TripResst
E contralling interface C4010 ma ~ UserTripSet
n status interface C4010 ma o CountMOK.
caoto] 050 esHC_Count
1) useiMenue CFG S| T ok Aeeept ‘ Cancel ‘ Help ‘ oo e 4
< >
|contralling interface T T T T romiine | 001 | [
? YES — 1 If the configuration of further control bits is to be changed, continue with step 1.
=
Step 3 Save the modified settings safe against mains failure using C0003/000 = 1.
_>
End
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Code Possible settings: Comments
Default Selection
C4000 0 0: Internal control words Preselection of the control interface:
; gﬁm ; The axis can be controlled using the control interface.
3: CAN 3
4: AIF1
5: AIF2
6: AIF3
C4010 Configuration codes for the control interface:
1 0 0: Control bit 0 1:  Start of homing
2 1 1: Control bit 1 2:  Homing switch
3 2 2: Control bit 2 3:  Positive manual control
4 3 3: Control bit 3 4:  Negative manual control
5 4 4: Control bit 4 5.  Start automatic
6 5 5: Control bit 5 6:  Synchronising mode
7 6 6: Control bit 6 7:  Trigger top cut
8 7 7: Control bit 7 8:  Cutdone signal
9 8 8: Control bit 8 9:  Start make gap
10 9 9: Control bit 9 10:  Move to initial position
1" 10 10: Control bit 10 11:  Activate mark cuts
12 11 11: Control bit 11 12: Reset error
13 12 12: Control bit 12 13:  Set user error
14 13 13: Control bit 13 14:  Increment scrap counter
15 14 14: Control bit 14 15: Reset top cut counter
16 15 15 Control bit 15 16: Reset cut counter
17 16 16 Control bit 16 17: Reset scrap counter
18 17 17 Control bit 17 18: Reset all counters
19 18 18 Control bit 18 19: CINH
20 19 19 Control bit 19 20: (not used)
21 20 20 Control bit 20 21: Selection of the master frequency source
22 21 21 Control bit 21 22:  (not used)
23 22 22 Control bit 22 23:  (not used)
24 23 23 Control bit 23 24:  (not used)
25 24 24 Control bit 24 25:  (not used)
26 25 25 Control bit 25 26: (not used)
27 26 26: Control bit 26 27:  (not used)
28 27 27: Control bit 27 28: (not used)
29 28 28: Control bit 28 29:  (not used)
30 29 29: Control bit 29 30: (not used)
31 30 30 Control bit 30 31:  (not used)
32 31 31 Control bit 31 32:  (not used)

C4135 0 0 {1} ... 4294967295 | Control code:

Using the control code the flying saw can be controlled
(with C4000/000 = 0). The individual bits of the control
code can be defined as required using the configuration
codes C4010/001 ... 0032. The factory-set bit
assignment is given in code C4010/xxx.

C4136 - 0.. {1} ... 4294967295 | Indication of the actual application control word:
Dependent on C4000/000 the actual application control
word is displayed here. The meaning of the individual
bits of the application control word can be defined as
required using the configuration codes C4010/001 ...
0032. The factory-set bit assignment is given in code
C4010/xxx.
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Bit 00: Dependent on the setting in code C4000/000

Bit 01: Dependent on the setting in code C4000/000

Bit 02: Dependent on the setting in code C4000/000

Bit 03: Dependent on the setting in code C4000/000

Bit 04: Dependent on the setting in code C4000/000

Bit 05: Dependent on the setting in code C4000/000

Bit 06: Dependent on the setting in code C4000/000

Bit 07: Dependent on the setting in code C4000/000

Bit 08: Dependent on the setting in code C4000/000

Bit 09: Dependent on the setting in code C4000/000

Bit 10: Dependent on the setting in code C4000/000

Bit 11: Dependent on the setting in code C4000/000

Bit 12: Dependent on the setting in code C4000/000

Bit 13: Dependent on the setting in code C4000/000

Bit 14: Dependent on the setting in code C4000/000

Bit 15: Dependent on the setting in code C4000/000

System status word

Word 0

(not used)

Data word 1

Word 1

Bit 00: Program initialisation

Bit 01: Homing done

Bit 02: Synchronised signal

Bit 03: Gap made

Bit 04: STATUS standby

Bit 05: STATUS homing active

Bit 06: STATUS inching in positive direction active

Bit 07: STATUS inching in negative direction active

Bit 08: STATUS top cut active

Bit 09: STATUS automatic selected

Bit 10: STATUS top cut in the ongoing process

Bit 11: STATUS length cut active

Bit 12: STATUS mark cut active

Bit 13: STATUS error active, global error message

Bit 14: Normalisation factor calculated

Bit 15: Homing active

Bit 16: Positioning active

Bit 17: Double length (only length-controlled operation)

Bit 18: Initial position reached

Bit 19: Mark not detected (only mark-controlled operation)

Application status word

Bit 20: Error detected

Bit 21: Warning

Bit 22: Message

Bit 23: Fail-QSP

Bit 24: (not used)

Bit 25: DCTRL ready

Bit 26: Axis has controller inhibit

Bit 27: Axis is in QSP

Bit 28: (not used)

Bit 29: (not used

)
Bit 30: (not used)
Bit 31: (not used)

Word 2

Word 3
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The output of the individual status words to system variables (shown in the illustration as Word
0, Word 1, Word 2 and Word 4) is dependent on the operating mode C4000/000:

Signal source

Word 1

Word 2

Word 3

C4000/000 = 0

Word 0
_4

C4150/000

C4000/000 = 1

CAN1_wDctrIStat

CANI nOutWl a

CAN1 nOutw2_a

CAN1 nOutW3_a

C4000/000 =2

CAN2 nOutW1 a

CAN2 nOutW?2 a

CAN2 nOutW3 a

CAN2 nOutW4 a

C4000/000 = 3

CAN3 nOutWl a

CAN3 nOutW?2_a

CAN3 nOutW3 a

CAN3 nOutW4 a

C4000/000 = 4

AIF1_ wDctrlStat

AIF1 nOutWl a

AIF1 nOutW2_a

AIF1 nOutwW3_ a

C4000/000 = 5

AlIF2_nOutW1 a

AlIF2 nOutW2_a

AlIF2_nOutW3 a

AlIF2_nOutW4 a

C4000/000 =6

AIF3_nOutW1_a

AIF3_nOutW2_a

AIF3_nOutW3_a

AIF3_nOutW4_a

Lenze
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The figure on page 3-31 (word 2 and word 3) shows the factory-set default configuration of the
32-bit application status word. The user can also adapt the configuration of the application
status word using the codes C4012/001 to C4012/032 to suit specific requirements.

It is shown in the following how the application status word can be re-configured bit by bit with
the aid of the parameter setting software GDC:

You'll find the code in the complete code list or in the Short setup => Control/status interface menu

Step 1

Select the application status word you want to re-configure
Example: To assign bit 6 of the application status word, select the code C4012/007:

[ Global Drive Control

i Flying Saw Y0100~

Parameter menu Cods_| Suboode | Test Valus
B Code list M cooo3 000 Parameter save ready
|- Program information c4mz 00| CFE: configuration application status word DiiveReady
|} Technology Credis c4mz 002 CFE: configuation application status word HomeFostival
L 1B Load / Stere c4mz 0013 CFE: configuation application status word AwisSynchron
R Disgrsic c4mz 004 CFE: configuation application status word GiapOK.
ot ot c4mz Q05| CFE: configuation application status word Stat_StandBy
(B short sstup 4012 008 CFG: configuration application status word Stat_Homing
18] handing ¢ disgostic Ca012 007 CFBG: configuration application status word Stat_JogPas
IE] settings flying saw C4012 008 CFG: configuration application status word Stat_Jogheq
1B horing c4012 009 CFG: configuration application status word Stat_HC
16 parameterisation fing saw c4012 010 CFG: configuration application status word Stat_Auto
profil settings c4012 011 CFG: configuration application status word Stat_HC_Auto
B controling -stalusintertace c4012 02| CFG: configuration application status word Stat_LengthC
) comcling inetscs c4012 013 CFG: configuration application status word Stat_TP-Cut
c4012 04| CFG: configuration application status word Stat_Ermar
&) status interface =
c4mz 015 CFE: configuation application status word NomFaciCale
1) useiMenue CFG U ranis e R ot el b= e D 4
< >
[Status interface [ [ [ | Online [001 | [

Step 2

Click the code and select the status information that you want to represent using this status bit.
Example: If the signal for the "double length" is to be displayed, select C4012/007 = 17 (Double Length) and

NO

Lenze

accept using Ok.

pbal Drive Contro B
Drive  Drive parameters Tool Options  window Help
]
g Saw V0100 m|
Parameter menu Cods_| Suboode | | Uni &
LI Cods list Ll | I 00| A ey
LI Program information ran2 o | 1 | Diverizacy
L) Technology Credis 4012 002/ VE‘E“E lsn - Nams [#] JomePasavai
L) Load / Store C4012 003 o s : E—A wisSynchran
| ) Disgroste 4012 [l . S:at—HE“’A . Gapak
oot ot C4012 005 " S‘E;L *‘:; tat_StandBy
(B short setup 4012 fivls =Ny Stat_Homing
1) handing / diagriostic ran2 7 [0 12 S TRGU Stat_agPos
1B setings ling saw 13 |Stst Enor -
4012 003/ 14 TNomFaciCan tal_Jogheq
1B homing 4012 09 15 HomingBusy Stal_HC
I} parameterisation fing saw 4012 mo/d 16 PosBusy Stat_Aute
profil settings C4012 1 g 17 DoubleLength rat_HC_Aute
B contioling statusinierface c4oiz 02/g 18 fiee tat_LengthC
) contioling netace 4012 [E: 19 fes | |staUTPCu
) 4012 4/ Stat_Ener
&) status interface
4012 s o Tk
1B userhdenus CFG L2 | e el ok Accept ‘ Cancel ‘ Help ‘ A 4
< >
[Status intertace T T T T romline |001

YES — 1 If the configuration of further status control bits is to be changed, continue with step 1.
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Functions

Step 3 Save the modified settings safe against mains failure using C0003/000 = 1.
End
TIP!
The application status word is displayed using code C4150/000 independent of the operating
mode you select using C4000/000.
Code Possible settings: Comments
Default Selection
C4000 0 0: Internal control words Preselection of the control interface:
1: CAN 1
2: CAN 2 All three axes can be controlled using the control
3: CAN 3 interface.
4: AIF1
5 AIF2
6: AIF3
C4012 Configuration codes for the status interface:
1 0 0: Program initialisation complete 1: Status bit 0
2 1 1: Homing done 2: Status bit 1
3 2 2: Axis synchronised signal 3: Status bit 2
4 3 3: Gap made 4: Status bit 3
5 4 4: STATUS standby 58 Status bit 4
6 5 5: STATUS homing active 6: Status bit 5
7 6 6: STATUS inching in positive direction 7 Status bit 6
8 7 7: STATUS inching in negative direction 8: Status bit 7
9 8 8: STATUS top cut is being performed 9: Status bit 8
10 9 9: STATUS automatic selected 10: Status bit 9
11 10 10: STATUS top cut in the ongoing process 11: Status bit 10
12 11 11: STATUS length cut active 12: Status bit 11
13 12 12: STATUS mark cut active 13: Status bit 12
14 13 13: STATUS error detected 14: Status bit 13
15 14 14: Normalisation factor calculated 15: Status bit 14
16 15 15: Homing active 16: Status bit 15
17 16 16: Positioning active 17: Status bit 16
18 17 17: Double length detected 18: Status bit 17
19 18 18: Initial position reached 19: Status bit 18
20 19 19: Mark not detected 20: Status bit 19
21 20 20: Error / TRIP 21: Status bit 20
22 21 21: Warning 22: Status bit 21
23 22 22: Message 23: Status bit 22
24 23 23: QSP active 24: Status bit 23
25 24 24: (not used) 25: Status bit 24
26 25 25: DCTRL ready 26: Status bit 25
27 26 26: Axis in controller inhibit 27: Status bit 26
28 27 27: Axis is in QSP 28: Status bit 27
29 28 28: (not used) 29: Status bit 28
30 29 29: (not used) 30: Status bit 29
31 30 30: (not used) 31: Status bit 30
32 31 31: (not used) 32: Status bit 31
C4150 - 0 {1} ... 4294967295 | Status code (display code):
Using the status code the flying saw can be monitored
(with C4000/000 = 0). The individual bits of the status
code can be defined as required using the configuration
codes C4012/001 ... 0032. The factory-set bit
assignment is given in code C4012/xxx.
C4152 = -32767... {1} ... 32768 | Indication of the status word 1 (16-bit integer value):
This code is not predefined in the factory.
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4.1.1

Lenze

Commissioning the "(Flying Saw)"

Requirements

Required components

Lenze hardware

FlyingSaw e

Commissioning the "(Flying Saw)"

Product Type designation Hardware version Firmware version
9300ET ServoPLC EVS93xxET 7A or later 6.5 or later
ECSxA ECSxA 4B or later 7.4 or later
PC system bus adapter EMF2177I1B 1.3 or later 1.7 or later
Hand-held control unit (keypad | EMZ9371BC
XT)
Master frequency connection
Lenze software
Product Type designation Version
Global Drive Loader (Freeware) 3.0 or later
(GDLoader)
Drive PLC Developer Studio ESP-DDS1-P 2.2 or later
(DDS)
Global Drive Control (GDC) ESP-GDC2 4.9 or later
Global Drive Oscilloscope 1.2 or later
Library LenzeMotionControl ESP-SPAC-POS1 4.0
Software Package Positioner

Third-party components

Product

Comment/specification

Limit switch (normally closed
contact)

Safety-related sensors, operation without limit switches not allowed

Measuring wheel

Design as per documentation

Encoder (measuring wheel)

Design as per documentation

Only required for programmable variant of the Prepared Solution.
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4.2 Hardware layout

The Prepared Solution for the flying saw requires the following hardware configuration:

"Flying saw" drive

Master frequency

Measuring wheel

AL

...I|I|:.|I|_|I|_|I|_|I|_|I|_|I|_|I|_|I|_|I||- "'I"'I"'- 'II'J""II"II"II"II'II"II""II'J'II'II'1"II‘1'II"H 1 H'H'

A—
Feed roll | I Limit switch | Feed spindle

Attention!
Limit switches represent safety-related devices for a linear axis and must always be wired up
(see also next chapter)!
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4.2.1 Wiring of the ServoPLC control terminals
x.x/ 24V DC .. 24V DC
xx/ 0vVDC—e ov DC
- T = GAN-L
53 - SV
s s o A ; 5|1
ge e 55 .
5|2 l's & 3 g8 | i I E |l
2 et I i £ |
nee gE (3 EE 2§ & W lel)
= 4 oo E o ) _|_—° =N
9 L g eTTeT e R TR L F\
= o Q < =
-1A1 X5! L OX9hAddhbanedl X5 i X5=4)=x4i l
P00 ! R N O ¢ I I I 1o o o o P o : d
139 59 ! | 9 pole sub d (male) : 128 E1 E2 E3 E4 E5i i ST {GND HI LO|
_______________________________ g gy g g Sy ———— | [ S
Lenze Control voltage master freq. input digital inputs state bus system bus
power supply
ServoPLC
Type: 93xxET master freq. output digital outputs state bus
Attt o i i uuts st e
X10! 8 polesubd (female) X5iA1 A2 A3 A4l X5!sTi
YT Y Y Y Y X Y N 10 O O O 101
AESSEREREY ; B
K]
ks
ey
I o ? =«
Z g| g g
o 8| ¥ o
Attention!

The connection plan shown gives the elementary wiring necessary for the correct function of the
Prepared Solution.

Attention!

The basic wiring (e.g. connection to mains and motor, connection of the feedback system) is not
given in this chapter. For further information on the basic wiring of the device, please refer to
chapter 4 in the operating instructions for the device (can also be downloaded from the Lenze
homepage www.lenze.de).
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x.x/ 24V DC

FlyingSaw EEQ)
Commissioning the "(Flying Saw)" N/

Wiring of the ECSxA control terminals

xx/ O0VDC—e ovDC
e N N e/ /P T AN-L
23 g
5 2 RE 2.8/ 8 i 5|l
g2 =18 & & 3 3
5|3 '8 @ o = = i E |
L a2 e o £ E E i o |
ovDC a3 Ls F E| = ! b
g g -5 5 ; | a1l
E _I__( = < o @ : &Y
= J<f S
: = ° > 11
T 1 1 H i 1
-1A1 X6! | X8 hbhddadddl X6 i X4! :
! ! L P O I O 0 0 O O © : 1S 4 o
139 59 - | 9 pole subd (male) | 128 E1 E2 E3 E4 i EGND HI 1O}
L Control voltage master freq. input digital inputs system bus
enze power supply
ECS digital
Type: ECSxA master freq. output output
X7 1 9polesubd (female) i X6! A1 |
i WA WA RN BN ! (@) i
! 1
Lttt rety: : :
T
Z
o
Attention!

A

>

Lenze

The connection plan shown gives the elementary wiring necessary for the correct function of the
Prepared Solution.

Attention!

The basic wiring (e.g. connection to mains and motor, connection of the feedback system) is not
given in this chapter. For further information on the basic wiring of the device, please refer to
chapter 4 in the operating instructions for the device (can also be downloaded from the Lenze
homepage www.lenze.de).
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4.3 Commissioning of the Prepared Solution (parameterisable variant)

4.3.1 Download of the program FlyingSaw_SPLC_VXXXXXX /
FlyingSaw_ECS_Vxxxxxx

- Requirements:
Start =  The servo controller is configured and wired as per the wiring diagram in chapter 4.3.1 and the
product documentation.
=  The axis is inhibited using terminal 28.
=  The axis is supplied with the control voltage using the terminals 59 (+24V DC) and 39 (0V).
= Understanding of code parameter setting using the keypad XT EMZ9371BC
=  The Prepared Solution and the necessary Lenze software tools are installed on your PC/laptop as
per chapter 4.2.
=  The system bus adapter EMF21771B / EMF2173IB has been successfully installed.
v By means of the XT EMZ9371IB keypad or GDC, set the following codes on the servo controller of the flying
Step 1 saw axis in the order given:
C2108/000 2 = Stop the PLC currently running
C0002/000 0 = Set default setting
C0350/000 Node address for the servo axis (each node address is only allowed to be assigned once on
the system bus)
C0352/000 1 = Servo controller for the flying saw is bus master on the system bus
C0003/000 1= Save system bus settings safe against mains failure
v
Step 2 Fully isolate the flying saw servo controller and wait until the red and green status LEDs on the servo

controller go out, however at least 20s.

Status LEDs

AlF slot
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Step 3 Connect your PCllaptop to the system bus for the servo axis using the PC-system bus adapter EMF2177IB /
p EMF2173IB (it is also possible that you have several axes in the drive system):

PCllaptop

PC-system bus
converter

Servo
bus controller

TIP!

o

To make it easier to make the connection a three-pin system bus connector is included with the

PC-system bus adapter EMF2177IB / EMF2173IB; using this connector the PC-system bus
adapter can be straightforwardly connected to the system bus.

St?—.-'p 4 Switch back on the control voltage on the servo controller.
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Step 6

Lenze

FlyingSaw zr"‘r‘(’\\
Commissioning the "(Flying Saw)" (V (’/

—

Start the GDLoader and run a search for all drives connected via the system bus. GDLoader now scans the
system bus and finds the servo drive:

Global Drive Loader
Options Onllne 2

D | S
| Select target system K|

=112 Lenze. OPC_DiiveServer 1
= 3 Online

B
4 IE Drive: 65 [Addr: 11:Flying Saw Y0100 Click the required servo controller (in the example the

controller with system bus node address 1) and accept
using Ok.

0K Cancel

Exit

Now allocate the files to the required servo axis by clicking the corresponding icons in the column on the left:

Global Drive Loader

Opti ol ? . .
ms@"‘"le ° For the DDS binary file select the following file:
R Project: FlyingSaw_SPLC_Vxxxxxx.bin (ServoPLC)
@§ e FlyingSaw_ECS_Vxxxxxx.bin (ECSxA)
Logout Target spstem; Flying S aw Y0100
Software versior: 7.0 [Sothware identifier: 3355
Loaded project: FlyingSaw_ V™
06.10.200€ 11:55:
Unit; e barget spstem: 65535

Close binary file

The target syster contains application data [e.q. cam profile data)
Symbolic name: FT_7019 ~

Fie type: 10 (000aR]

Data format version: 1

Time: stamp: 0 (Oh)

GOC parameter set
fle

Exit

Download | Orline - device address: 1 - PLE pragram unring
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FlyingSaw

Allocate the parameter file (GDC file) by clicking the GDC parameter set file icon in the column on the left:
This step is called for operating the GDLoader. The scope of supply of the Prepared Solution does not include

a GDC file

Global Drive Loader

Options Onllne 2

L N 7]
W Taugt syt | By |
Log out Target spstem: Flying Saw V0100

Software versior: 7.0 (Software idertifier: 33533001_70000)

Loaded project: FlyingSaw_V™
05.10.2005 11:5552 ]
bl o tha 210k gesas

B e

Close binary fle

The target syster contains application data [e.q. cam profile data)
Symbolic name: FT_7013 ~

Fie type: 10 (000aR]

Data format version: 1

Time: stamp: 0 (Oh)

(=]

Applicalion data

LLPE————
e
% Eit

Download

| Oiriive - device address: 1 - PLE progiam wnring

You can undo the allocation by clicking the crossed-out
— y 9

| Allocate the prepared parameter set (GDC files):

File types for which you have already made an allocation
are shown red and crossed out.

icon again.

Start the download to the servo axis by clicking the Download icon:

Global Drive Loader

Options  Online 7

@ e
@§ Tanget system | Biny i |
Log aut Target system Flying Saw w0100

Software version. 7.0 [Seftwars identiier: 3359300/_70000)
Loaded project: FlyingSaw_V/~

05.10.2006 11:5552

Units avalable on the target syster: 65535

Clase binany fle
The taiget system contains application data [e.g. cam piofile data)

Syrabolic name: FT_7019 ~

Fie type: 10 (000ah)

Data format version: 1

Time stamp: 0 (0F)

Application data

/-
/ e |

| Oriine - devics addiess: 1 - PLE program running

Download
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Step 9 Wait for the download to finish.

Global Drive Loader

Options Onlie 2

L7)

Transtetting prograr fle
File: FlyingSawm_v0005 BIN

from direclory
C:\Programme’\Lenze\GDLoader_3 Dbt flying_saw
The process may take some minutes

Download of program and/or application data successful

]
Once the download is complete, click Next>>

QEMGE‘

Program donnioad

Step 10 Click Go to main menue>> (Continue to main menu) to open the main GDLoader window:

Global Drive Loader

Options  Online 2

(2]

Transterting program fl
File: FlyingSaw_Y0005 EIN

from directony

C:\Programme\Lenze\GDL oader__3_D\binkfling_saw

The process may take some minutes

Download of program and/or application data successfull

Go to main menus> |

Online - device addiess: 1 - PLC progiam running

A\ Break the connection to the servo controller by clicking the Ausloggen (Log out) button:
Step 11

Global Drive Loader
Options  Orline 2.

@ @
Terget system | Binan fle |
RG]
Logat Scftmare version: 7.0 [0 70000)
Listled prject FlingSaw_~

05.10,

5.10.2006 11:5552 ™
Lnits available on the target system: B5535

The target system containg application data (e.a. cam profile data)
Spmbolic name: FT_7019 ~
Fil type: 0 (0000h]

Data format version: 1

Time stamp: 1170770320 (45:88990h]

Close binary fle

Application data

GDC parameter set
Tl

Eit

Download [ Dnline - device addvess: 1 - PLC program rurning
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End
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Close GDLoader:

Find devices Select device
Device: [Fiying S aw vornog
Address: h
Buss |Lerize OPC Systembus Server.

The program has been fully loaded into the controller.
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Sequence for online commissioning using GDC

Step 1

Start GDC and run a scan on the system bus for drive controllers connected. GDC finds the
drive controllers connected. These include the drive controller that is loaded with the

FlyingSaw_SPLC_Vxxxxxx project or with the FlyingSaw_ECS_Vxxxxxx project.

Application with ECSxA

P Global Drive Control
Drive: | Options Window  Help

0 7 [ (e i [ [ e [

4 Drives connected to bus

Description Software version  Address PLE projekt name

EEX

L [ Flying Saw 0101 74 [ I FlpingSaw ECS_W010100 I

| >

| Online 007 [

1 Drives connected to bus

Description Software version  Address FLC projekt name:

L [ Flying Saw 010100 7.2 0] | FlyingSaw_SPLE_ 010100 |

<)

| Online [0071] [

Double-click the drive for the flying saw axis and read the parameters back from the drive.

Start the motor data wizard:

Lenze

[ Global Drive Control

Drive Drive parameters Tool Options Window Help
o5

15 Flying Saw Y0100~
Parameter menu

I Code list 2
—NE] Program information -
HIE) Technology Credits

) Load / Store

[NE) Diagnostic
(NG short setup

Start the motor data wizard
by clicking the icon with the L
motor equivalent circuit.

) Controller
) Motar/Feedh.
g} Moniering
_ LECOM/AIF
Y Systembus
B Foone
B Mulitasking v v
£ | bd

[ [ [RSP[IMP| Online 001 | [

Follow the instructions in the motor data wizard to correctly set the motor connected.
Once you have finished setting the parameters for the motor, close the motor data wizard.
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Open the parameters for the configuration of the speed and position feedback system
( (Motor/Feedback systems) =» (Feedback systems)):

[= Glohal Drive Control

Drive Drive parameters Tool Options Window Help
| e ) [B=0) B | i |
151 Flying Saw ¥0100* =13
Parameter menu Cade ‘ Suhcndel Test | Value | Uinit ‘ -
—n Code list CO588) 000 errorconf. temp. indoor/heatsink (H10/H1 trip.
_n Program information Coozs 000 selection feedback ype COMMON
70 Technology Credits C0430 000 feedback possition resolver at =<7
_n Load /# Store C0435 000 feedback speed resolver at =<7
. . Coan3 000 Parameter save Ieady
—NF Diagnostic B
o st CO534 000 errorconf. motor temp. senzor [SDE) trip
[ c![ sep CO41E 000 resalver adjustment 1]
(B Main FB Cos82 000 errorconf, heatsink temperature [OH4] warning
] terminal /0 CO588 000 errorconf, resalver fault (SD2] trip!
(I Contioller CO580 000 errorcant. feedhack eror at X8 [SD8] off
—E Motar/Feedb. Cos87 000 erorconf. encoder fault (SD3) off
D motor adj Co043 000 trip reset no bipdtip reset
m Feedback C1140 000 motor PTC-selection Lenze standard
_n Monitoring C0s583 000/ errorcorf. fix motar temperature (0H3] trip
7 LECOMASF o584 000 errorconf. war. motar temperature [OHT] warning
Coses 000 errorconf. matar temp. T1-T2 (OHE) aoff
B Systembus M rnnag NN cahin faadharl refarance nnsiion 241011 o ud
< ¥
| | [RSP[IMP[ Online [o01] |

Set the following codes:

€0025/000
C0420/000

C0421/000

= Feedback system default setting

= Number of encoder increments on the use of TTL incremental encoders on X8 or
number of periods from Sin/Cos encoders on X8

= Setting for the supply voltage for the feedback system on X8: as a rule the

default value of 5.0V can be retained.
Exception: Absolute value encoders with HIPERFACE interface on X8 require a
higher supply voltage of 8.0V.

Attention!

A

Applications with position feedback on the load side are not supported by the parameterisable

variant of the Prepared Solution. If it is necessary to use a position feedback system on the load
side, use the programmable variant of the Prepared Solution.
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Now set the machine data for the flying saw
(Short setup =» Settings/flying saw):

[E= Global Drive Gontrol

Drive Drive parameters Tool Options Window Help
|
151 Flying Saw ¥010100~
Parameter menu | T
r ~\JC0003] 000 Parameter save ready
[ Diagnostic C3000 000 Mator mounting direction hot inverted
*E Shart sstup C3001 000 Direction Measuingiwheel ot inverted
) operation / diagnostic C1202| 000 Gear numerator 1
E settings flying saw C1203 000 Gear denaminator 1
E homing L1204 000 Feed const 360.0000 urits/r
n parameter flying saw C3003 000 gear num measurewhee! 1
proile settings C3004 000 gear denum measuewhes] 1
in- / out interface C3005 000 scale measure-whesl 1.0000° units
E Corfiguration user menue C3006 000 Pulse sensor : : 1.0000 Inc..#rev
. K C1240 000 w-maxvalue [masimum traversing velocity 18000.0000 units/s
—NE Main funktion blocks C1250 000 amaxvalue [maximum acceleration) 36000.0000 ) units/s2
HE Teminal 1/0 C3218 000 Following Eror 10,0000 urits %
< ¥
Stop drive

Set the following codes:

C3000/000  Setting for the motor mounting position (position polarity)
C1202/000 Gearbox numerator factor

C1203/000 Gearbox denominator factor

C1204/000 Feed constant

C1240/000 Maximum traversing speed

C1250/000 Maximum acceleration

C3218/000  Following error limit (scaled in application units [units])

TIP!
Calculation of the maximum traversing speed (C1240/000).

"N

Caution: The limit must be set such that it can still be reached with the max. motor speed:

e Feed constant  Gearbox (denominator)
Max = Tmax 60 Gearbox (numerator)

3 _C1204 . C1203
C1240 < €001 - 2= - £

The maximum acceleration figure is determined from the maximum motor torque
and the moment of inertia to be accelerated:

Maximum motor torque

Maximum acceleration = o oment o ertia

An initial reference value can be defined using the maximum speed set in C1240.
If it is ensured the machine can accelerate to maximum speed in a time defined by you,
for C1250 the following is found:

C1240

01250 = oo D [unit]/s to C1240
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Step 5 Open the parameters for the configuration of the measuring wheel (FlyingSaw_SPLS_V0100 =» settings flying saw)
[ Global Drive Control
Drive Drive parameters Tool Options  Window Help
| ERFET =
151 Flying Saw V0101007 —
Parameter meni |
B ~ Vo003 000 Parameter save ready
[ Diagnostic 3000, 000 Mator mounting direction it irverted
7E Shart sstup C3001 000 Direction Measuring'wheel ot irrverted
U operation / diagnostic C1202) 000 Gear numerator 1
E zeftings flying saw C1203) 000 Gear denominator 1
n harning C1204 000 Feed const 3600000 unitzfr
n parameter flying saw C3003 000 gear num measurewhee! 1
profile settings C3004 000 gear denum measurewheel 1
. . C3005 000 scale measure-wheel 1.0000 units
in- / out interface
Carfiguration user menus C3006 000 Pulse sensor 1.0000 Inc/rew
n_ K C12400 000 v-masvalue [masimum traversing velocity] 18000.0000 units's
~IE] Main funktion blocks C12500 000 a-maxvalue [maximum acceleration) 36000.0000 units/s2
I Teminal 1/0 £3218 000 Following Eror 100000 units %
< >
Stop drive
Set the following codes:
C3003/000 = gear numerator of the measuring wheel
C3004/000 = gear denominator of the measuring wheel
C3005/000 = Circumference of the measuring wheel in [units]
C3006/000 = Encoder pulses from the measuring wheel
The normalisation factor is determined automatically and displayed in the codes C3003
(numerator normalisation factor) and code C3004 (denominator normalisation factor).
® TIP!
l The calculation of the normalisation factor is explained in chapter 9.
v
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Parameterise the homing next:

[E= Glohal Drive Control

Drive Drive parameters Tool Options  Window  Hel|
8 [t =i
5 Flying Saw V01007 CEX
Parameter menu Code ‘ Subcade | Text | Valug ‘ Urit
—n Code ligt CO003) 000 Parameter cave ready
_n Program information = C3213 000 reference mode Mode 0
70 Technology Credits C3225 000 Reference offset 0'lnc
_n Load / Store C3242 000 ieference diive speed 100 pm
. L3262 000 Reference Titime 5.00 s
N7 Diagnostic
—E short setup
n handling / diagnostic L
B settings flying saw
E homing
D parameterization flging saw
prafil settings
cantralling -/statusinterface
5 userMenue CFG
A Main FB
I terminal 170 w v
£ -~ ‘ 3
Jharming | | | [RSP[IMP [ Online [001] |

Set the following codes for setting the parameters:

C3213/000 = Homing mode

C3225/000 = Homing offset (reference: 65536 = one motor revolution)
C3242/000 = Homing speed in [rpm]

C3252/000 = Acceleration and deceleration ramps for the homing in [s]
® | TIP!

Step 7

1

You will find further information on the homing in chapter 2.12.1

Parameterise the settings for manual jog (short setup =» profile settings):

Lenze

Global Drive Control

Drive Drive parameters Tool

Options  Window  Help

151 Flying Saw V0100*

Parameter menu

R S [ | = |

| Subcade |

—n Load / Store

N+ Diagnostic

—E shiort setup

I-AE) handiing / diagnastic
—n settings flying saw

—n harming

—E profil settings

EE manual operation

I} initial state run

£

—D parameterization fleing saw

n positioning initial state
N controlling -/statusinterface w

—n Code list 000 Parameter save ready

B Fragiam infarmatian 3100 000 velocity manual profile 500.0000 unitsds

_n Technology Credits cnm 000 acceleration manual profile 750.0000 units/s2
C3102 000 deceleration manual profile 750.0000 units/s2

[manual operation

[RSP[IMP [ Online [001 [

Set the following codes for setting the parameters for manual control:

C3100/000 = Velocity for manual control in [units/s]
C3101/000 = Acceleration for manual control in [units/s"2]
C3102/000 = Deceleration for manual control in [units/s*2]
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Step 8

Drive Drive parameters Tool Options  Wind Hel

5 Flying Saw V01007 =19
Parameter menu Teut | Vahie ‘ Unit
—n Code list

—n Program information
I-AE) Technalogy Credits
—n Load / Store

N7 Diagnostic

—E short setup

—n handling / diagnostic L
|- settings flying saw

—n homing

—D parameterization flging saw
-2 prafil settings

En manual operation

000 Parameter cave ready

0.0000 units
12000000 units/s
7500000 units/s2
7500000 units/s2

(000 Position second Profile
000 velocily second profile
000 acceleration second profile
000 deceleration second profile

KB} iniial state run
n positioning initial state

] controlling -/statusinterface v
< | >
[RSP[IMP [ Online [001] |

finitial state run

Set the following codes for setting the parameters:

Parameters for the movement to the initial position:

C€3200/000 = Position entry for the movement to the initial position in [units]
C3201/000 = Velocity for the movement to the initial position in [units/s]
C€3202/000 = Acceleration for the movement to the initial position in [units/s*2]
C3203/000 = Deceleration for the movement to the initial position in [units/s"2]

Parameters for the return movement profile after sawing
C3300/000 = Velocity in [units/s]

C3301/000 = Acceleration in [units/s"2]
C3302/000 = Deceleration in [units/s"2]
C3303/000 =Jerk time in [s]

Step 9

=]

[ Global Drive Control

Drive Drive parameters Tool Options Window Help

| e e ) B=2T]
5 Flying Saw V0100*
Parameter menu
—n Code list La*

Code ‘Subcodel Tent | Walug ‘ Urit
CO003 000 Parameter save ready

Lenze

—n Program information

—n Technology Credits

—n Load / Store

N+ Diagnostic

—E short getup

—n handiing / diagnostic
-] settings flying saw

—n harming

—D parameterization flging saw
—E profil settings

En manual operation

T intial state run
m positioning initial state

] controlling -/statusinterface
<

— 3300
3301
3302

000 velaciy back. profile
000" acceleration back profile
000 deceleration back profile

500.0000 units/s
7500.0000) units/s2
7500.0000) units/s2

\poswtioning initial state

[RSP[IMP [ Online [001] |
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Step 10 Now save the parameter set as follows:

lobal Drive Control

Drive Drive parameters Tool Options winds
| = =

151 Flying Saw ¥0100*

Parameter menu Code | Subcode | Test \ Value | unit
—n Code ligt EUUU3| 000 Parameter save ready

_n Program infoimation = C3300 000 welocity back. prohle B00.0000 urits/'s
70 Technology Credits C3301 000 acceleration back profile 7500.0000 units/s2
L\ Losd / Store C3302 000 deceleration back profile 7500.0000 urits/s2
N Diagnostic

—E short setup

—n handling / diagnostic
|-} settings flying saw

—n homing

—n parameterisation flying zaw
-2 prafil settings

En manual operation

) initial state un
m positioning initial state

N contoling -/statuzsinterface ~
< | >
[positioning initial state [RsP[IMP[ Online (007 ] |

|<

Click code C0003 to save the parameter set:

C0003/000 = Save parameter set

Step 11 A dialog box for code C0003 opens.

Iobal Drive Control

Drive Drive parameters Tool Options  Window Help
R it =3
g Saw Y0100 O =
0 Parameter save
Parameter menu Code | Subcade ‘ Unit
—n Code list ke Coan3 0oo|R ready
L) Program information || c3zm0 i} 500.0000 units/'s
Value | Mame
_n Technology Credits C3zm 000 & 0 py 7500.0000 units/s2
L\ Load / Stare £3302 000, d —|1 - 7500.0000 units/s2
N Diagnostic
B short setup
B handing / diagnostic Select the option 1 "Psatz 1 speichern”
) settings flying saw (Save parameter set)
—n homing ‘ I I I
—n parameterisation fleing saw
B profl settings Accept using Ok.
& manual aperation /
En initial state un |
K& pasttioning initial state /
— controling -/statusinterface ~» I ok I Accept | Cancel | Help ‘ ~
£ >
[positioning initial state T T T T T TWI_I_

The parameter settings are now saved safe against mains failure.

End The basic settings for the peripheral drive functions are now complete.
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Sequence for the online commissioning of the functions

Attention!

The commissioning of the Prepared Solution described in the following relates to the
parameterisable variant.

Requirements:

= The parameters for the servo controller for the flying saw axis have been set to suit the specific
case, as described in chapter 4.4.3.

=  The axis is inhibited using terminal 28.

= The axis is supplied with control voltage using terminals 59 (+24V DC) and 39 (0V) and with power
using terminals L1, L2 and L3.

Step 1

Start GDC and perform a search for the drive controller connected to the system bus. GDC finds the servo axis
as follows:

Lenze

Application with ECSxA

[ Global Drive Control
Drive | Options Window Help

0 =1 T =1 o i |

1 Drives connected to bus

Description Software version  Addiess FLC projekt name

L [i] Flying Saw Y0101 7.4 [11 FlyingS aw_ECS_v010100

< |
| | | [ [ Online [o07] |

Application with ServoPLC

[ Global Drive Control
| Options Window Help

18 Drives connected to bus

Description Software version  Address PLE projekt name

L ] Flving Saw 010100 7.2 ] FlyingSaw_SPLC_v010100

=l

[ [Onme ol T

Double-click the servo controller for the flying saw axis and upload the parameter data for the selected drive from
GDC to your PC.
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Step 3
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Select the interface via which you want to control the Prepared Solution :

[#= Global Drive Control

Drive Drive parameters Tool Options  Window Help

EEETE [ [ | =

i3 Flying Saw Y0100"

Parameter menu

[S=13

B

| Subcude‘ Text Walug ‘ Uit
N7 Diagnostic e Coo03 000 Parameter save 1eady
_G short setup C4000 000 selection of control inderface code |
E handiing / diagnostic C4135 000 application contral waord 00000000k hex
n seftings flying saw C4136 000|DIS: actual application contral ward 00000000kK | hex
n homing C4150 000|DIS: application status word 0200407 1h | hex
. 3930 Q00| DIS: state of application standby state
1) parameterisation fling saw TN 11| actusl position of Flying 5aw 1557 2900 s
prafil settings = 3003 000 norm factor numerator 2048 | unitsfinc f1—
controling -/statusinterface C3004: 000 nor factar denumerator 45 | unitsinc
n usertdenue CFG C4500 000 cut counter 0 pos
— Main FB C450 000 | HeadCut-Cournter 0 pos
, terminal 1A0 C4502: 000| Counter of cuts MO, 0| pcs
I Contraller
— Mator/Feedb.
—n tdonitoring
& LECOM/aIF A v
< h | o=
[handling / diagnostic [ [ Online [007 | |

For this purpose set code C4000/000:
C4000/000

= Control/status interface selection

TIP!

°
1

changed as required.

The bit assignment for all 32 control bits of the application control word (word 3 and word 4) can be

Test the correct operation of the application control word (word 3 and word 4) by setting/resetting the control bits
for the functions used in the higher-level PLC and checking the corresponding representation of the control

commands in code C4136/000:

[#= Global Drive Control

B=E3

Drive Drive parameters Tool Options  Winds Hel
D O =0 5 o)
= -~
51 Flying Saw V01007 =]
Parameter menu Code | Subcude‘ Text Yalue ‘ Unit
HE Diagnostic “I  coooa 000/ Parameter save ready
,E short satup C4000 000 selection of contral inderface code
E handing / diagnostic C4135 000 application contral word 00000000k] hex
n seftings flying saw C4136] 000 C5: actual application control ward 00000000k | hew
. C4150 000|DIS: application status word 0200407 1h| hex
2} homing R
A tion 3530 00| DIS: state of application standby state
n Da'éme e.nsa 100 g s Ch000: 000} actual position of Fling 5 aw 1557.2900 | units
profil settings = 3003 000 morm factor nurmeratar 2048 | unitsfine f1—
controling -/statusinteriace 3004 000 nor factor denumerator 45| units/inc
] wseMenue CFG C4500 000 cut counter 0 pes
— Main FB C45M 000 | HeadCut-Cournter 0 pos
_ terminal 10 C4m02 000| Counter of cuts NOF, 0 pos
Contraller
N Motar/Feedb.
—n taritaring
& LECOM/AIF v v
< | >
|handling / diagnostic | | [ [ online [o01] |

Only run the test when the servo controller is inhibited.
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Check the correct feedback of the application status word (word 3 and word 4) from the servo controller for the
flying saw axis to the higher-level PLC. For this purpose you can display the actual application status word from
code C4150/000 and compare it with the value received in the PLC:

[ Glohal Drive Control |ZHE|E‘
Drive Drive parameters Tool Options  Window lo}
= =
= —— ~
5 Flying Saw ¥01007 L5 &
Parameter menu Code | Subcude‘ Text Yalue ‘ Unit
N7 Diagnostic e Coo03 000 Parameter save ready
_G short setup C4000 000 selection of control inderface code
E handiing / diagnostic C4135 000 application contral waord 00000000k hex
n seftings flying saw C41 3BI 000 DIS: actual application contral ward 00000000k | hex
n homing C4150 000] 015: application status word 0200401 Th | hex
on i 3930 Q00| DIS: state of application standby state
1) parameterisation fling saw TN 11| actusl position of Flying 5aw 1557 2900 s
prafil settings = 3003 000 norm factor numerator 2048 | unitsfinc |—
controling -/statusinterface C3004: 000 nor factar denumerator 45 | unitsinc
Bl userMenue CFG C4500 000 cut counter 0fpes
— Main FB C450 000 | HeadCut-Cournter 0 pos
terminal 1A0 C4502: 000| Counter of cuts MO, 0| pcs
I Contraller
— Mator/Feedb.
—n tdonitoring
& LECOM/aIF w M
< | ¥
[handling / diagnostic [ [ [ [ Online [007 | |

Step 4
Step 5
v

Lenze

Enable the servo controller by connecting terminal 28 to 24V. Test the positive manual control functions by
setting the corresponding control bit in the application control word (positive manual control: bit 2).

[ Global Drive Contral

Drive Drive parameters  Tool Options  Window  Help
3 Flying Saw ¥010100*
Parameter menu Coda Text | Unit
. AN conn3| 000 Parsmeter save C4135/0 application control word ready
I~ Diagnastic CAND| 000 selsction of contrl ints Sode
[HBI Shot setup C4135 000 application contral wor 00000000H] hex
&) operation / diagrostic 4136 000]DIS: actusl application | —Yalue— 00000000k hex
) settings flying saw C4150| 000]DIS: application status Dezimal [ Hexadezimal [¢ 02004011 h| hex
B homing £3590] 000]DIS: state of application standby stale
1B} cerametes fling saw £5000| 000 actual postion of Fying| Name | Vale [~ 0.0000] urits
profile settings C4003| 000} norm fact num Bitd0 0 | stathoming = 2048 units/in
I £4004] 000] norm fact denum B0l 0 homing mark digin 3) 45] it
1B} Configuration user menue CASK) ADICwE coniey bl T manualjon pos Hpcs
§ 4507 | 000] HeadCut-Counter 03 0 |manudljoaiies 0 pes
I+ ain funkiion blacks 2| | 2502 o0 Counter of cuts MoK | FETGR T e 0/ges
[l Teinal L) BilO5 0 TRUE=synchion, FALSE=oversynchon
[ Contraller BitG 0| start hmadeut
= Mt feelincy systerns Bl 0 cutready signal (digin 4]
0 Manitring Eil08 1} start gap
|- LECOM / AIF interface ana n h &
| System bus @
i ok Accept Cancel Help ‘ i
|operation / diagnostic | [ Online (001 |

If the drive does not move from the initial position in the direction of the cutting position during positive manual
control, change code C3000/000 (motor mounting direction) so that the required position polarity is achieved.
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Test the homing function on the axis by setting the corresponding control bit in the application control word (start

homing: bit 0).

Global Drive Control

Drive Drive parameters Tool Options Window Help

3 Flying Saw ¥010100*
Parameter menu Code e Unit
[ . CO003 000 Paramster save -ation control word ready
_E Digiiostie C4000 000 selection of control ints code
[ Shert sstup C4135 000 application contral wor 0000000h] hex
B operation / diagrostic C4136| 000|DIS: actusl application | - Valus 00000000k | hex
I settings fiying saw 4150 000]DIS: spplication status § | Dedimal U Hewsdszimal [T 02004011h| hex
] homing C£3390| 000|DIS: state of application standby state
I parameter fling sam CH000| 000 achual position of Flyina N | Yalue ‘_ﬁ 0.0213{ urits
profile seftings C4003] 000/ narm fact nurm BitOD i ] start homing 2048] units/in|
B/ oot lerface C4004| 000] normn fact denum BT 0 it i s 3 45 it/
- — C4500| 000] cut counter B2 0 p—— 0l pes
| I biain furkton blocke C4507| 000} HeadCut-Counter Bil03 il manual jod reg 0fpes
_ e C4502| 00| Counter of cuts NOK. B4 0 e 0jpes
BitdS i TRUE=synchion, FALSE=oversynchon
I~ Contoller Bit0§ 0 start headeut
- Motor/ tesdback systems B0 0 cutieady sianal [digh 4]
] Moritaring Bit08 i stait gap
|- LECOM / AIF nterface ing n 5 it
System bus "
& ok Accept Cancel Help ‘ i
‘Dperamn/diagnns(ic ‘ ‘ Online |DD1 | |

Possibly correct the settings for homing if the reference run does not proceed as desired.
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Now enter the parameters of the flying saw, which are required for length- and mark-controlled operation.

[ Global Drive Control g@]g‘

Drive Drive parameters  Tool Options  Window  Help
T 0 R [ | =i
= -~
13 Flying Saw V0100% CEX
Parameter meru Code | Suhcnde‘ Text | Walug ‘ Urit
— Diaghostic a’ CDDUB' 000 Parameter save ready
_E short setup C3007 000 cut length 100.0000 units
n hardiing / diagnostic C30039 000 Delay synchron-signal 100 ms
B s=ttings fling saw Camo 000 simualtion vel DFIN 50/ inc/ms
n f— Caom 2 000 Ti Flying Saw 1500 ms
“ — Cams 000 Tif Flying Savw 2500 me
! PEIETE EREER 5 5239 304 000 Length of gap £.0000 units
profl setings C3015 000 Offsst TP 0.0000 units
contraling -/statusinterace C30l6 000 cutter compensation 0.0000 urits
n uzerMenue CFG Camr 000 watching length by TP ot acitve
— tain FB C3z223 000 pos fimit switch 0.0000 units
_ terminal 140 C3z24 000 neg limit switch 0.0000 units
LB Contraller C35m 000 selection of user units [unitz] [mim]
— Mator/Feedb.
—n Monitoring
- LECOMAAIF v v
< ¥
[parameterisation ftying saw | I I I I [ Online 001 ] |

Set the following codes for setting the parameters for the flying saw:

€3009/000

€3010/000

C3012/000

C3013/000

C3014/000

C3016/000

C3223/000
C3224/000

= Set here the delay time for the synchronised signal. The entry is made in [ms] and has
the background that on axes with a large moment of inertia it may occur that a control
process is still taking place to compensate for a possible following error as the
synchronised signal is output.

= Simulation velocity in the unit [inc/ms]

(This value is only processed if bit 20 in the application control word is set, otherwise input
X9 is always processed as the velocity!)

= The acceleration time describes the ramp during the period when the flying saw axis
reaches master speed. The entry is made in the unit [ms].

= The deceleration time describes the ramp during the period the axis needs to decelerate
from the master speed to zero and then to reverse and move to the initial position.

= If you want to create a gap in the material, you can define the length of the gap using this
parameter. The entry is made in the unit [units].

= With very "large" tools the width of the cut can be compensated. E.g. this setting is
necessary for very wide and coarse saw blades, as a large amount of material is removed
in the cut and this material is then missing from the length. The entry is made in the unit
[units].

= position of the positive software limit switch, entry in [units]

= position of the negative software limit switch, entry in [units]

TIP!

°
1

To set the software limit switches you can move the drive using manual control to the required

position and then apply the position from code C5000/000 in the codes for the software limit

switches.
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The commissioning of the length-controlled and mark-controlled operation is described in chapter 5 and 6.

TIP!

You will find information on the bit assignment for the application control word/status word as a
function of C4000/000 in chapter 3.8.2.

o
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Commissioning length-controlled operation

Attention!

The commissioning of the length-controlled operation of the Prepared Solution described in the
following relates to the parameterisable variant.

Requirements:
= The parameters for the servo controller for the flying saw axis have been specifically set to suit the specific

case, as described in chapter 4.4.3.
=  The axis is supplied with control voltage using terminals 59 (+24V DC) and 39 (0V) and with power using

terminals L1, L2 and L3.
Initial situation:
e The servo axis is not indicating any error.

e  The servo axis is enabled.
e Application control word and application status word have not been specifically set using C4010/0xx and

C4012/0xx.
e The axis has been successfully homed.

Step 1

Step 2

Lenze

Start GDC and perform a search for drive controllers connected to the system bus. GDC finds the drive
controllers connected. These include the drive controller loaded with the FlyingSaw_SPLSC_V0100 project.

Application with ECSXA

[ Glohal Drive Control

Drive (ool Options  Window  Help

Wi Drives connected to bus

Description Software version  Addiess FLC projekt name

L [ Flving Saw 0101 74 ] | FlyingSaw_ECS_Y01000 |

bl |
[ | [ | [ online oot |

Application with ServoPLC

H’("f_ IH—'“i— ||—‘1— IlSlart IlSto[-

HE Drives connected to bus

Desaiiption Softwars version  Addisss PLE proiekt name

L [l Flying Saw Y01 0100 7.2 [11 FlyingS aw_SPLC_W00100

<

[ e O o T
Double-click the controller to be loaded with the FlyingSaw_SPLC_V0100 application.

Now set the specific parameters of your flying saw application
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[ Global Drive Contral

Drive Drive parameters Tool Options  Window  Hel
i3 Flying Saw ¥0101007
Parameter menu ‘ | nit
B #|Jcooaz] 000 Parameter save ready
- Diagnostic C3007 000 cut lergth 100.0000 urits
[HB Short setup C3003| 000 Delay synchion-signal 100 ms
1B operation / diagnostic C30M0 000 simualtion vel DFIN B0 inc/ms
N5} settings flying saw C3017 000 Filtering Masterfraquency 0 ms
B} horing C3018 000 Make up Leeway 0
1) parameten fiing saw C3M2| 000 TiFling Saw 1500 ms
prafile settings C3013 000 Tif Flying Saw 2500 ms
E in- ¢ oul interface C3014 000 Length of gap 5.0000 un!ls
¥ Corfiguation user menue C3M5 000 Offset TP 0.0000 units
4 C3016| 000 cutter compensation 0.0000 umits
_ Bl kbl C3M7 000 watching length by TP nat acitve
C3223 000 pos fimit switch 0.0000 units
C3224 | 000 neq limit switch 0.0000 umits
|- Mator/ feedback systems C35071 000 selection of user units [units] [ro]
B Manitaring
I LECOM / AlF interface
IR System bus &
&iE ‘ L
[parameter flying saw [ | | [ Online (001 |

You can describe your application for length-controlled operation using the following parameters:

C3007/000  Enter is this parameter the set length of the continuous material that you want to process. This

parameter is entered in the unit [unit]

Now check in the application status word whether the bits for the starting conditions are set correctly.

[ Global Drive Contral

Drive Drive parameters Tool Options Window Help

TE

131 Flying Saw ¥010100*

Parameter menu Code Tewt Unit
. Al o3’ 000 Parameter save C4150/0 DIS: application status word ready
I~ Diagnastic CAND| 000 selsction of control ints code
[HBI Shot setup C4135| 000 application contral wor 00000000k hex
&) operation / diagrostic C4136| 000|DIS: actusl application | —Value 00000000k | hex
N5} settings flying saw 000 DIS: application status Dezimal 3832979 Hexadezimal 02044013h | hex
] homing C£2330| 000|DIS: state of applicatior standby state
R parameter fying saw £5000| 000| actual postion of Flying| Name | Value [~ 0.0274] urits
il selinge C4003|_000] norm fact num B0 i litiperd E 2048 units/in
B/t nteface C4004| 000] nomn fact denum 0T 1 i e 45| units/in
C4500| 000] cut count 0
B Configuration user merue 82! bl L |=&Esynshon b
§ Ca501| 000 HeadCut-Counter B3 0 | gapready 0fpes
& ?jr:\:\‘l::;n Blocks Ca5z| 00| Counter of cuts NOK._| [ giaE 1 STAT sty 0/ges
B Bit05 0 STAT homing
-\ Cortraller BitdS 0 | STAT manualjog pos
|- Motor/ feedback systems B0 0 [5TAT maml g reg
- Maritaring Eit08 0 STAT head cut rsady
LECOM / AF interface Bana n oroic acki e
) Svstem bus . &
o i Cancel Help 5
|operation / diagnostic | [ Online (001 |

The following bits must be set for starting the length-controlled operation:

Bit 00 Program initialisation complete.

Bit 01: The axis home position is known.

Bit 04: The axis is in the "Standby" state.

Bit 14: The normalisation factor has been calculated.
Bit 18: The axis is in the initial position.
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Now change over to the application control word.
Step 4
[= Global Drive Control
131 Flying Saw ¥010100*
Parameter menu
| || con0a. 000 Parsmeter save ation control word eadh
[\ Diagnostic CAD00| 000 selesction of control inte :nd:
-8 Short setup 000 applcation contral war 00000000k hex
E operation / diagnostic C4136] 000|DIS: actual application Yalue 00000000k hex
N5} settings flying saw C4150| 000 DIS: application status Dezimal 1] Hewadezimal 0 02044013k | hex
1 homing C2330| 000]DIS: state of application standby state
R parameter fying saw C5000| 000 actual postion of Flying) Name | e [~ -0.0164| units
e CA003| 000 narm fact num BitOO T e 2048 units/in
)/ ot inlerface 4004 000/ norm fact denum 0T T oring ik (31 3) 25| aritssin
) C4500| 000] cut courter B2 T |roerussl o pos 0lpes
Wi Cordigustion user menue G450 | 00| HeadCut Courter B 8 Jmanodlia tiea 0 pes
[~ Mein funkion biocks Cannz| 000 Counter of euts MOK._| (W g0 0 et awomalic 0/pes
[l Teinal L) BilO5 0 TRUE=synchion, FALSE=oversynchon
-G Cantraller BilE 0 st headeut
| Motor/ feedback systems Eid7 1] cut ready signal [digin 4
B Manitaring Bit08 ] stait gap
— LECOM / AIF interface Ring 0 b b
(] System bus
< ! Ok Accept LCancel Help ‘ > 4
|operation / diagnostic | [ Online (001 |
To start the length-controlled operation, set the following bits in the order given:
Bit 04: Change to the "Flying saw mode" state
Bit 06: Perform a top cut
After bit 06 is set in the application control word, the axis synchronises to the line speed. The material is
processed once synchronicity has been achieved.
Reset bit 06.
When the processing is complete and the flying saw axis is to move back to the initial position, activate bit 07.
This "cut done signal" causes the axis to decelerate and subsequent positioning at the initial position.
By performing the top cut you have started length-controlled operation. All other start signals for synchronising
are generated by the length calculator which calculates equidistant lengths.
If you want to stop operation, bit 04 must be reset. The axis is then back in the "Standby" state. A change to
length-controlled operation can be made at any time as described in step 4.
End
) 4 >
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Commissioning mark-controlled operation

The commissioning of the Prepared Solution described in the following relates to the
parameterisable variant.

Requirements:
= The parameters for the servo controller for the flying saw axis have been specifically set to suit the specific

case, as described in chapter 4.4.3.

=  The axis is supplied with control voltage using terminals 59 (+24V DC) and 39 (0V) and with power using
terminals L1, L2 and L3.

Initial situation:

e The servo axis is not indicating any error.

e  The servo axis is enabled.

e Application control word and application status word have not been specifically set using C4010/0xx and
C4012/0xx.

e The axis has been successfully homed

6
Attention!
Start
v
Step 1
v
Lenze

Start GDC and perform a search for drive controllers connected to the system bus. GDC finds the drive
controllers connected. These include the drive controller loaded with the FlyingSaw_SPLC_V0100 project.

Application with ECSXA

[ Global Drive Control
ol Options o Help

S0 (0| T T

HH Drives connected to bus

Description Software version  Address PLC projekt nams
L [l Flying Saw YO1m 74 11 I FlingSavw ECS WON0100 I

< |
[ [ [ | [ online [001] [

Application with ServoPLC

[ Glohal Drive Control
Drive (00l Options Window Help

S 5 G0 |

Wi Drives connected to bus

Description Software version  Addiess FLC projekt name

L [ Flving Saw 010100 7.2 ] | FhingSaw_SPLC VOO0 |

< ¥

\ \ | [ [ Tonmsfoi| [ |

Double-click the controller to be loaded with the FlyingSaw_V0100 application.
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Now set the specific parameters of your flying saw application.

[ Global Drive Control

1 Flying Saw ¥0101007~

Parameter menu

Drive Driveparameters Tool Options Window Help

- Diagnostic
B Shart setup
5 operation / diagnostic
) settings flying saw
) horming
X&) parameter flying saw
prafile seftings
& in / out interface
N5} Corfiguration user menue
L) Main funktion blocks

Teminal 1:0

B Controller
LB Motor/ fesdback systers

B Menitoring

<

-~
Code| | Text | Value | Unit
~\Jcooos] 000 Parameter save 1eady
£3007 000 eutlength 1000000, uits
£3003 000 Delay synchionesignal 100 ms
C3010 000 simuakion vel DFIN 50, inc/ms
C3011 000 Fitering Masterhequency 0ms
3013 000 Make up Leeway i
C3012 000 TiFlying Saw 1500 me 3
3013 000 T Flying Saw 2500 ms
3014|000 Length of gap 50000 units
3015 000 Offset TP 00000 wits
C3016 000 culter compensation 0.0000 writs
C3017 000, wakching length by TP niat acitve
£3223 000 pas imit svitch 0.0000 wits
3224 000 nieg fimit switch 0.0000 urits
L3501 000 selection of user units [urits] [mn]
-
>

Starttool: Motordaten

You can describe your application for length-controlled operation using the following parameters:

C3007/000 In this parameter enter the set length. If a mark is not detected within the set length, the
material is processed as per the set length set here. This parameter is entered in the unit
[unit].

C3015/000 Distance between a touch-probe detection and the initial position of the tool. The entry is made
in the unit [units).

C3017/000  Activation of the length monitoring during mark control. The monitoring can be activated or

deactivated using this parameter.

Now check in the application status word whether the bits for the starting conditions are set correctly.

[ Global Drive Control
Step 3 Drive Drive parameters Tool Options Window  Help
5 Flying Saw V010100*
Parameter menu Goce| | PR
i AN o003 000 Parameter save e ready
& Diagnostic 4000 000 selection of contol inte code
B Short setup C4135| 000/ application control wor 00000000k hex
W) operation / diagnostic C4136) 000/ DIS: actual sppication | ~Value D0000000h | hex
15 settings fling saw 000! DI5: spplication status { | Dezimal [F3592575 Hesadezimal  [Toae0is 02044011 3h  hiex
I homing £3390) 000/ DIS: state of appicatio standby state
I prameter fling saw CH000| 000| actual position of Flying) Name | Value = 00764 units
R C4003]_000{nom fact num B0 7 T 2048] unils/in
B/ ouinsiace C4004] 00| nom fact denum BT T [Hanepediavaiua 45| unitsii
16 Corfiguration user menue et ROk T Hie 0. lasisspnchion Slecs
Eomt i 4501 000| HeadCut- Caunter B3 5 apesiy 0]pes
4502|000 Counter of culs NOK. Biod T 5TAT sy 0fpes
o el ] Bitd5 0 STAT homing
- Contoler Bitds 0 STAT manusliog pos
) Motar feedback. systems Si07 0 |5TAT marialiog reg
(] Monitoring BitD8 0 STAT head cut ready
L) LECOM / AF interface sung n AT avicmatic ack _
I System bus @
= I Cancel I Help ‘ L
|operation / diagnostic [ [onfine o[ [

The following bits must be set for starting the length-controlled operation:

Bit 00 Program initialisation complete.

Bit 01: The axis home position is known.

Bit 04: The axis is in the "Standby" state.

Bit 14: The normalisation factor has been calculated.
Bit 18: The axis is in the initial position.
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Commissioning mark-controlled operation

Now change over to the application control word.

[ Global Drive Contral

Drive Drive parameters Tool Options  window Help
= ~
3 Flying Saw V0101007 =
Parameter menu Code et Uit
B “[coon3 000 Parameter save C4135/0 ontrol word teady
I~ Diagnastic £4000| 000 selection of contol inte codes
[HB) Short setup C4135 000 application contiol wor 00000000k] Hest
&) operation / diagrostic C4136| 000/ DIS: actual application | ~Value 00000000h| hex
N5} settings flying saw C4150] 000 DIS: application status Dezimal 1] Hewadezimal 0 0204401 3h| hex
5 homing 3990, 000| DIS: state of applicatior standby state
IC] peramster Hying saw C£5000]_000} actual position of Flying] Name | Walue E 00054 units
profle seltings C4003| 000 norm fact rnum BitO0 T e E 2048 urits/in
B i/ outinterfae C4004| 000} norm fact denum Eit01 0 homing mark. (digin 3) 45| units/in)
N5 Configuration user menue CASO0L D00}cul: Satinket Eit2 a manual jog pes SlEc
) Hein fation Hocks C4507| 000 HeadCut-Counter Bit03 0 ThanuAl B feg 0]pes
M o C4502| 000] Counter of cuts NOK. B0 T atsiosie 0fpes
B Bil05 1] TRUE=synchion, FALSE=overspnchon
I~ Controler BitG 0| stat hmadeut
[~ Motor/ femdhack systems Bil7 0 cutready signal (digin 4)
- Moritaring Eil8 0 |statgap
|- LECOM / AIF interface muna 0 " o
-] Svstem bus @
& i ok Accept Cancel Help ‘ il
|operation / diagnostic | [ Online (001 |

To start the mark-controlled operation, set the following bits in the order given:

Bit 04: Change to the "Flying saw mode" state
Bit 10: Activate mark cuts

Atop cut is not necessary in mark-controlled operation. The processing is started at the first mark on the
material.

Once bit 10 is activated, a cut is made at the next mark detected.

If you want to leave mark-controlled operation again, then deactivate bit 10. The flying saw is then still in the
"Flying saw mode".

The "Flying saw mode" state is left by resetting the bit 04.
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State machine of the Prepared Solution

Overview

The states for the Prepared Solution are represented by a so-called state machine. The state
machine indicates a total of 11 states between which it is possible to change as follows:

[ "Stand By"-Zustand I
o b VRS 7y

” homing I{ trouble ”
ah v i & 1 & Ae A

‘ length cut ” TP cut

‘ manual mode mode flying saw

jog positive jog negative J head cut

The individual states are represented in the Prepared Solution using a global variable g_wState

(ENUM) and also displayed to the operator using the code C3990/000.

Code Possible settings: Comments
Default Selection
C3990 = 1: trouble Error state

10: standby Standby state Manual operation
20: manual mode Positive manual control
21: manual jog positive Negative manual control
22: manual jog negative Homing active
30: homing operation Automatic "flying saw"
40: flying saw operation Top cut is being performed
41: head cut Length cut active
42: length cut Mark cut active
43 TP cut Move to initial position
50: positioning operation Initialisation
100: initialisation

Lenze

TIP!

The code C3990/000 is permanently linked to the parameterisable variant in the GDC Monitor
window such that the states of the Prepared Solution can be easily followed.
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Concise description of the states

"Initialisation" state (g_wState = 100: initialisation)

During the initialisation phase, the normalisation factor necessary for the flying saw is calculated
online. The calculation is only allowed in this state and in some circumstances requires a few
minutes until the factor (rational fraction) is determined. The application then changes
automatically to the Standby state.

On completion of initialisation, the Program initialisation complete bit is set in the application
status word (default bit 00)

"Standby" state (g_wsState = 10: standby)

The servo controller can be changed to all other states from the "Standby" state. The axis itself
does not move when the "Standby" state is active.

A change is always made to the initialisation state if a new normalisation factor needs to be
calculated. Re-calculation is triggered by changing the following codes:

C1202 gearbox factor numerator

C1203 gearbox factor denominator

C1204 feed constant

C3003 gearbox factor numerator of measuring wheel
C3004 gearbox factor denominator of measuring wheel
C3005 circumference of measuring wheel

C3006 encoder pulses of measuring wheel

The STATUS Standby bit is set in the application status word (default bit 04).

"Manual operation" state (g_wState = 20: manual mode)

The "Manual operation" state is a transient state and is only adopted in the Prepared Solution
for one cycle. As a rule after this state the state changes to the "Positive inching" or "Negative
inching" state. The axis does not move when this state is active, but checks for various
requirements for manual operation (e.g., whether a home position is known and whether
software limit switches are to be used).

"Positive inching" state (g_wState = 21: manual jog positive)

The drive moves in the positive direction at the velocity set in the parameters in C3100/000 and
the acceleration and deceleration set in the parameters in C3101/000 and C3102/000
respectively. During this process the positive software end position (C3223/000) is taken into
account if the home position is known. The state is left on the clearing of the selection of
"Positive inching", in case of controller inhibit, in case of quick stop or in case of an error in the
drive system.

The STATUS Inching in negative direction bit is set in the application status word (default bit
06).

"Negative inching" state (g_wState = 22: manual jog negative)

The drive moves in the negative direction at the velocity set in the parameters in C3100/000 and
the acceleration and deceleration set in the parameters in C3101/000 and C3102/000
respectively. During this process the negative software end position (C3224/000) is taken into
account if the home position is known. The state is left on the clearing of the selection of
"Negative inching", in case of controller inhibit, in case of quick stop or in case of an error in the
drive system.

The STATUS Inching in positive direction bit is set in the application status word (default bit 07).
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"Homing" state (g_wsState = 30: homing operation)

If homing is activated using the global variable g_bStartHomning, this state is adopted. Ongoing
homing is indicated by the global variable g_bHomingBusy = TRUE. If the home position is
known (homing completed successfully), the drive sets the global variable
g_bHomePositionAvailable = TRUE. The "Homing" state is left on reaching or defining the
home position and the state changes to "Standby".

The STATUS Homing active bit is set in the application status word (default bit 05).

"Automatic flying saw" state (g_wState = 40: flyingsaw operation)
The "Automatic flying saw" state requires the home position to be known. Three other states
branch out from this state; these three states describe the sequence of a flying saw.

The STATUS Automatic selected bit is set in the application status word (default bit 09).

"Top cut" state (g_wState = 41: headcut)
In the "Top cut" state the axis is performing a top cut.

The STATUS Top cut is being made bit is set in the application status word (default bit 08).

"Length cut" state (g_wState = 42: lengthcut)

This state indicates that a cut is being performed using the length calculator. The requirement
for a length cut is a prior top cut; this cut starts the length calculator so that equidistant lengths
can be calculated.

The STATUS Length cut active bit is set in the application status word (default bit 11).

"Mark cut" state (g_wsState = 43: TPcut)

In the "Mark cut" state the axis waits at the initial position until a mark on the material has been
detected and processed. The axis synchronises on the mark and once synchronicity is reached,
processing is performed.

The STATUS Mark cut active bit is set in the application status word (default bit 12).

"Move to initial position" state (g_wState = 50: positioning_operation)

This state indicates that the axis is in the positioning mode and is moving to the initial position
(home position).

"Trouble" state (g_wState = 1: trouble)

The "Trouble" state can be reached from any other state. The only transition criterion is the
global variable g_bGlobalError. In the "Trouble' state the target system is signalling a trip. As a
result the system variables DCTRL_bCinh_b or MCTRL_bQspIn_b = TRUE are set. It is only
possible to change to the "Standby" state; this change is made when the global variable
g_bGlobalError has been reset. This situation is possible when the cause of the error has been
rectified and the error has been acknowledged using a positive edge on the global variable
g_bTripReset.

The STATUS Error detected bit is set in the application status word (default bit 13).

Parallel functions

The software for the Prepared Solution provides the user with comprehensive error handling
that can be expanded by programming (POU ErrorHandling, function block ErrorHandling). The
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POU is called independent of the state machine and is therefore a process that runs in parallel
to the state machine. If the error handling detects an error state, the interface to the state
machine ensures the state machine changes to the "Trouble' state. A reset to the 'Standby’ state
is only possible after the cause of the error has been rectified and the error acknowledged.

The POU ErrorHandling is not part of a library in the project, instead it is programmed externally
in structured text as IEC code. In this way the existing error handling can be expanded with
error messages defined by the user.

TIP!

You will find further information on handling errors in the section on the programmable variant of
the Prepared Solution, chapter 8.3
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Program extensions/supplements

Program extensions and supplements are possible if the programmable variant is used as the
basis for the Prepared Solution. The program is edited using the Lenze software Drive PLC
Developer Studio (DDS), version V2.2 or later. The chapters that follow require basic knowledge
of the IEC programming languages and the configuration of programmable logic controllers.

Configuration of the ServoPLC user interface

Default setting of the ServoPLC hardware inputs

Digital inputs
(X6)
Terminal Signal Value/meaning
28 Controller enable
0V | Inhibit servo controller
24V | Enable servo controller
El g_bLimitSwitchPos Signal from the positive limit switch
0V | Positive limit switch actuated
24V | Positive limit switch not actuated
E2 g_bLimitSwitchNeg Signal from the negative limit switch
0V | Negative limit switch actuated
24V | Negative limit switch not actuated
E3 g_bHomingMark Signal from the homing switch
The signal is only relevant for the homing modes 0, 1, 2, 3, 4 and 5 - you will find further information on the
individual homing modes in chapter 2.12.1
| 24V => 0V | Homing switch
E4 g_bCutReady Cut done signal
The signal is sent from the processing tool to the application. The tool is then returned to the initial position
| oV => 24V | Cut done signal
E5 DFIN_bTPReceived_b | Touch probe input for mark-controlled synchronisation.

Note: The code C0428/000 must always be set to the value 1 so that the mark is detected using input E5

Analog inputs
(X6)

Terminal Signal Value/meaning

1,2 (not used)

3,4 (not used)

State bus

Terminal Signal Value/meaning

ST (not used)

Master frequency

input (X9)

Terminal Signal Value/meaning

X9 DFIN_nin_v Input of the master speed as phase difference signal:

The number of increments in the signal present on X9 can be set in the parameters using code C0425/000, however
a value for C0425/000 = 6 (16384[incr./rev]) should always be used to ensure the greatest possible resolution for the
master position.

Prepared Solution Servo PLC / ECSxA 1.1 EN

page 8-1




8.1.2

Lenze

Program extensions/supplements

FlyingSaw

Default setting of the ServoPLC hardware outputs

Digital outputs (X6)

Terminal

Signal

Value/meaning

Al DCTRL_bCInh_b Controller inhibit
0V | Controller is inhibited
24V | Controller is enabled
A2 g_bHomePositionAvailable | Home position known
0V | No home position known
24V | Home position known
A3 g_bAxisSynchron Control of the processing tool, e.g. a saw that starts processing when this signal is switched
0V | Axis not synchronised to the master speed
24V | Axis is synchronised to the master speed
Ad g_bGlobalError Output of the error state
0V | Drive in correct working order
24V | Drive has an error
Analog outputs (X6)
Terminal Signal Value/meaning
62 (not used)
63 (not used)
State bus
Terminal Signal Value/meaning
ST (not used)
Master frequency output
(X10)
Terminal Signal Value/meaning
X10 (not used)
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Configuration of the ECS user interface

Default setting of the ECS hardware inputs

Digital inputs
(X6)
terminal signal value/meaning
28 Controller enable
0V | Inhibit servo controller
24V | Enable servo controller
E1 DFIN_bTPReceived_b | Touch probe input for mark-controlled synchronisation.
Note: The code C0428/000 must always be set to the value 1 so that the mark is detected using input E1
E2 g_bHomingMark Signal from the homing switch
The signal is only relevant for the homing modes 0, 1, 2, 3, 4 and 5 - you will find further information on the
individual homing modes in chapter 2.12.1
24V =>0V | Homing switch
E3 g_bLimitSwitchPos Signal from the positive limit switch
0V | Positive limit switch actuated
24V | Positive limit switch not actuated
E4 g_bLimitSwitchNeg Signal from the negative limit switch

0V | Negative limit switch not actuated

24V | Negative limit switch not actuated

Analog inputs
(X6)

terminal signal value/meaning

1,2 (not used)

3,4 (not used)

Master frequency

input (X8)

terminal signal value/meaning

X8 DFIN_nin_v Input of the master speed as phase difference signal:

The number of increments in the signal present on X8 can be set in the parameters using code C0425/000, however
a value for C0425/000 = 6 (16384[incr./rev]) should always be used to ensure the greatest possible resolution for the
master position.
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Default setting of the ECS hardware outputs
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Digital outputs (X6)

terminal signal value/meaning
Al DCTRL_bCInh_b Reglersperre
0V | Controller is inhibited
24V | Controller is enabled
Analog outputs (X6)
terminal signal value/meaning
62 (not used)
63 (not used)
Master frequency output (X8)
terminal signal value/meaning
X8 (not used)

Prepared Solution Servo PLC / ECSxA 1.1 EN

page 8-4




8.3

)

Lenze

- AN
FlyingSaw AN

Program extensions/supplements N/

Task management

In the programmable variant of the Prepared
Solution the different functionalities are called in different tasks as a function of the processing
priority. The following tasks have already been added:

B Task_1 (PRIORITY =1, INTERVAL = T#2ms  WATCHDOGTIME=T#2ms, TASK ID=2)

--------- LengthCaleulatard;

--------- Synchronize Cirld;

--------- MasterF requenz);

Bl Task_2 (PRIORITY = 2, INTERWAL = T#4ms  WATCHDOGTIME=T#4ms, TASK ID:=3)

--------- mMachineCantral(;

--------- MotionFlying Samwed;

--------- CalculationOffzet);

Bl Task_3 (PRIORITY = 3, INTERVAL = T#24ms , WATCHDQGTIME =T#21ms, TASK D=4

--------- Interface_Multiplexer;

--------- Input_Interfaced;

--------- Output_Interfaced,

--------- ErrorHandling_FlyingSaw(,

Bl Task_4 (PRIORITY = 4, INTERVAL = T#77ms  WATCHDOQGTIME =T#77ms, TASK ID=5)
s CallOFPOE_Taskd();

Task 1 contains the main core of the application. This task must always be processed with the
highest priority, even if the user adds further tasks. It is called at 2ms intervals.

Task 2 calls the machine sequence in which the axis control is applied. In addition calculations
are made and the master frequency evaluated using the normalisation factor.

Task 3 contains the multiplexer and the error management.

TIP!
The user can add further tasks and call custom programs in these additional tasks. Here the

following conditions are to be observed:
o No task is allowed to have a higher priority and a shorter interval time than task 1.

e No user tasks are allowed to have a higher priority and/or a shorter interval time than task
2.

o Further networks can be added to the existing program blocks (e.g. POU MotionControl),
as long as the processing times for the task called do not cause any task overflow.
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Dimensioning aspects

Resolution of the system
In order to determine the resolution, the relationship between measuring wheel and motor must
be considered.

In the following, the resolution is taken into consideration:

Measuring wheel parameters:
e Encoder constant [inc/rev]

e Measuring wheel constant [units/rev]

encoder constant[inc/umdr]
measuring wheel constant[units/umdr]

encoder resolution[inc/units] =

Drive parameters:
e Feed constant [units/r]
e Gearbox factor numerator

e Gearbox factor denominator

gearbox factor numerator
gearbox factor denominator * feedconstant[units/umdr]

motor resolutionfumdr/units] =

Total resolution:

motor resolution[umdr/units]
encoder resolution[inc/units]

resolution[inc/umdr] =
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9.2 AXis normalisation

For the normalisation of the flying saw, two concepts for a master frequency source will be
considered.

1. Master frequency source measuring wheel

2. Master frequency source Servo / Servo PLC (master frequency coupling)

9.3 Master frequency source measuring wheel

Process example with measuring wheel for master frequency determination

measuring wheel: - measuring wheel [units/r]
- feedconstant[inc/r]

feedconstant [units/r]

gearbox - gearbox nominator
- gearbox denominator

Feedback
engine

drive 93xx Servo PLC ET

x9

DFIN constant (C0425) [inc/r]
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Normalisation is calculated as follows:
Parameters for the normalisation:
e Measuring wheel: measuring wheel constant (C3005/000) [units/r]

Encoder constant (C3006/000) [inc/r]

® TIP!
1 Measuring wheel constant: e.g. a measuring wheel with d= 250mm, measuring wheel
constant=250mm*pi=785.4mm/r

e Mechanical system: Feed constant (C1204/000) [units/r]
Gearbox
Gearbox factor numerator (C1202/000)
Gearbox factor denominator (C1203/000)

e Controller: DFIN master frequency constant (C0425/000) [inc/r]

TIP!

The normalisation factor is automatically calculated in the application and entered in the codes
C3003/000 and C3004/000.

o)

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN page 9-3



. JT &
FlyingSaw =N
Dimensioning aspects ,//
9.4 Master frequency source Servo / Servo PLC

Process example for master frequency coupling

- &
>
feedconstant[units/r]
©
feedconstant [units/r]
gearbox gearbox - gearbox nominator
- gearbox denominator
Feedback Feedback

X7/x8 57/x8

x9

x10

DFOUT constant (C0030) [inc/r]

The normalisation factor is calculated as follows:

Parameters for normalising controller 1:
e Gearbox factor numerator
e Gearbox factor denominator
e Feed constant [units/r]
e DFOUT constant (C0030) [inc/r]
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Parameters for normalising controller 2:

Lenze

Gearbox factor numerator (C1202/000)
Gearbox factor denominator (C1203/000)

Feed constant (C1204/000) [units/r]

DFIN master frequency constant (C0425/000) [inc/r]
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10 Description of the function blocks

10.1 Function block MotionControl
In the FlyingSaw application the function block MotionControl undertakes the positioning tasks
and the referencing.

During synchronisation to the material speed the setpoints are fed through and switched to the
interface MCTRL.

The function block MotionControl represents the interface between application and drive control

(MCTRL).
MotionControl
—bAbort bHomePositionAvailable—
—Profile bHomingBusy —
—byMotionControlMode biMotionDonel—
—bMotorinvert bPosBusy—
—bExternSetValuesEnable dnActPosFlyingSaw —
—nSpeedOutSaw NMCTRL _nNSet_al—
—dnPosDiffOutSaw dnMCTRL_dnPosSet p—

—bHomingMark
—bMCTRL_bAciTPReceived b
—dnMCTRL_dnActincLastScan
—nMCTRL_nNAct_v
—bDCTRL_bCInh_b
—bMCTRL_bQspQOut_b
—bReset

—Axis

—bProfileStart
—bStartReference

Task information

Can be called in: [Icyclic task X Time-controlled task [CJEvent-controlled task | [Jinterrupt task
(INTERVAL) (EVENT)
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Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Value/meaning
bAbort BOOL This input triggers the cancelling of positioning. The input is handled within the application in the
MachineControl. The flying saw is positioned in the initial position during return movement.
FALSE ->TRUE Cancel the positioning
Profile DINT Positioning profile
»  Data structure; the elements of the structure describe the complete profile
byMotionControlMode DINT Positioning mode
»  Inthe application absolute positioning is performed during movement to the initial position
and constant travel during manual control.
Positioning modes used:
0 Absolute positioning
2 Continuous constant travel
bMotorinvert BOOL Entry of the motor mounting direction
FALSE not inverted
TRUE inverted
bExternSetValuesEnable BOOL Switch to external setpoints for synchronisation
»  The external setpoints are looped through 1:1 to the related outputs.
nSpeedOutSaw INT Setpoint for the speed for the synchronisation
»  For this setpoint to be actively switched to the interface, the variable
bExternSetValuesEnable must be set to TRUE.
»  nSpeedOutSaw -> MCTRL_nNSet_a
dnPosDiffOutSaw DINT Setpoint for the positional deviation for the synchronisation
»  For this setpoint to be actively switched to the interface, the variable
bExternSetValuesEnable must be set to TRUE.
»  dnPosDiffOutSaw -> MCTRL_dnPosSet_p
bHomingMark BOOL Homing switch
bMCTRL_bActTPReceived_b BOOL Input for the MCTRL touch probe
dnMCTRL_dnActincLastScan DINT Phase difference in [inc] between latching time and starting time for the task
NMCTRL_nNAct_v INT Actual speed for the actual phase integrator
»  Theinputis to be connected to the system variable MCTRL_nNAct_v (speed value for
the feedback system) in SB MCTRL.
bDCTRL_bCInh_b BOOL Signal for the controller inhibit
»  Theinputis to be connected to the system variable DCTRL_bCInh_b in SB DCRTL.
Inputs (Variable type: VAR_INPUT)
Identifier Data type Value/meaning
bMCTRL_bQspOut_b BOOL Drive is in quick stop
»  Thisinputis to be connected to the system variable MCTRL_bQspOut_b in SB
MCTRL.
bReset BOOL Reset positioning
Axis AXIS REF Machine parameters
»  Data structure with elements that contain the machine parameters in the internal
measuring system.
»  Connect this input to a global variable written by the FB L_MCMachineData.
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Inputs outputs

(Variable type: VAR_IN_OUT)

Identifier Datatype | Value/meaning
bProfileStart BOOL Start a positioning
This input signal is automatically reset.
bStartReference BOOL Start homing
This input signal is automatically reset
Outputs (Variable type: VAR_OUTPUT)
Identifier Datatype | Value/meaning
bHomePositionAvailable BOOL Status signal "Homing done"
»  The signal is TRUE on successful completion of homing
bHomingBusy BOOL Status signal "Homing active"
»  This signal switches to TRUE when homing is active
bMotionDone BOOL Status signal "Positioning has been performed”
bPosBusy BOOL Status signal "Positioning is active”
dnActPosFlyingSaw DINT Actual phase position of the axis "flying saw"
» 65536 inc correspond to one revolution on the motor end
NMCTRL_nNSet_a INT Speed setpoint
»  This output is to be connected to the system variable MCTRL_nNSet_a in SB MCTRL
dnMCTRL_dnPosSet_p DINT Positional deviation direct for the position controller

»  This output is to be connected to the system variable MCTRL_dnPosSet_p in SB
MCTRL. The phase controller must be switched active (MCTRL_bPosOn_b = TRUE)

Lenze
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10.2 Function block Software_Limit

This function block monitors the software limit positions set. The block is only active after
homing has been performed. This means that during homing only the hardware limit positions
(physical limit switches) are actively monitored.

The position entry for the positive and negative software limit switches must not be equal to
zero and be within the possible limits so that the software limit positions are monitored.

Software_Limit
—dnActPos hPosLimitActivel—
—dnPosLimitSwitch bNegLimitActive—
—dnNegLimitSwitch bSwitchActivel—
—bHomePosAvailable
—Axis
Task information
Can be called in: [ICyclic task X Time-controlled task [JEvent-controlled task | [Jinterrupt task
(INTERVAL) (EVENT)

Inputs (Variable type: VAR_INPUT)

Identifier Data type Value/meaning

dnActPos DINT Actual phase position of the axis "flying saw"

» 65536 inc correspond to one revolution on the motor end

dnPosLimitSwitch DINT Input for the position of the positive software limit switch

»  The entry is made in the application unit [units] and must have the value > 0.
The reference here is the home position.

»  The software limit position is only active for an entry > 0.

dnNegLimitSwitch DINT Input for the position of the negative software limit switch

»  The entry is made in the application unit [units] and must have a value <0. The
reference here is the home position.

»  The software limit position is only active for an entry <0.

bHomePosAvailable BOOL Input for the signal "Homing done”
»  The software limit position monitoring is only activated once the home position
is known
Axis MC_AXIS_REF Machine parameters

»  Data structure with elements that contain the machine parameters in the
internal measuring system.

»  Connect this input to a global variable written by the FB L_MCMachineData.

Outputs (Variable type: VAR_OUTPUT)

Identifier Datatype | Value/meaning

bPosLimitActive BOOL Status signal "Positive software limit position reached"
bNegLimitActive BOOL Status signal "Negative software limit position reached"
bSwitchActive BOOL Status signal "Software limit position monitoring active"
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10.3 Function block RatioNormFlyingSaw

This function block calculates the normalisation factor for the flying saw as a function of the
machine parameters. The calculation is only allowed to be made in the cyclic task, as fractional
rational numbers are processed.

RatioNormFlyingSaw
—bExecute bCalculated—
—dnScaleWheel dnNormalizationNum—
—dnPulseSensor dnNormalizationDen—
—dnFeedConstant
—wGearNum
—wGearDen
—dnDFINConstant
Task information
Can be called in: XICyclic task [JTime-controlled task [CJEvent-controlled task | [Jinterrupt task
(INTERVAL) (EVENT)
Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Value/meaning
bExecute BOOL Perform calculation

»  Ifthe factor is to be calculated, this input must be activated

FALSE ->TRUE Triggers a calculation

dnScaleWheel DINT Circumference of the measuring wheel

»> 10000 = 1.0000 [unit]

dnPulseSensor DINT Number of pulses from the encoder at the measuring wheel
» 10000 = 1.0000 [inc/rev]

dnFeedConstant DINT Feed constant
» 10000 = 1.0000 [unit/rev]

wGearNum WORD Gearbox factor numerator

wGearDen WORD Gearbox factor denominator

dnDFINConstant DINT DFIN master frequency constant (C0425/000)

»  Entry is made in [inc/rev]

Outputs (Variable type: VAR_OUTPUT)

Identifier Datatype | Value/meaning

bCalculated BOOL Status signal "Factor calculated"
dnNormalizationNum DINT Value for the numerator
dnNormalizationDen DINT Value for the denominator
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104 Function block Master Frequency

This function block prepares the master frequency for the flying saw and during this process
takes into account important factors like the normalisation factor for the flying saw. It is also
possible to filter the input signal and to simulate the master frequency.

MasterFrequency
—MasterFrequency DFIN nin_v nFrequencyDFIN vi—
—SimulationMasterFrequency v nFrequencyDFINNorm_v—

—bSelectlnputFrequency
—dnNormalizationNum
—dnNormalizationDen
—nFilteringDFIN

Task information

Can be called in: [ICyclic task [XI Time-controlled task [JEvent-controlled task | [Jinterrupt task
(INTERVAL) (EVENT)
Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Value/meaning
MasterFrequency_DFIN_nin_v INT This input is connected to the signal DFIN_niIn_v from the system controller. The master value is

acquired in inc/ms and processed in the function block.

SimulationMasterFrequency_v INT A master value can be simulated with this variable. The master value is also acquired in inc/ms and
processed in the function block. The simulation enables the functions to be tested without receiving a
fixed master value from a master. The entry is made in [inc/ms]

hSelectinputFrequency BOOL This input makes it possible to switch between the master value simulation and the signal DFIN
FALSE The master value from the input
MasterFrequency_DFIN_nIn_v is used
TRUE The master value from the input
dnNormalizationNum DINT Numerator for the normalisation factor. The normalisation factor is calculated in the function block
RatioNormFlyingSaw .
dnNormalizationDen DINT Denominator for the normalisation factor. The normalisation factor is calculated in the function block
RatioNormFlyingSaw .
nFilteringDFIN INT Master value filtering. The filter time is defined in the unit [ms]. Only the output signal

nFrequencyDFINNorm_v is filtered.
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Outputs (Variable type: VAR_OUTPUT)

Identifier Datatype | Value/meaning

nFrequencyDFIN_v INT Output of the frequency for the master value. In the simulation mode the value defined on the input
SimulationMasterFrequency_v is output. Otherwise the master value from the input
MasterFrequency_DFIN_nin_v. The output variable is also evaluated using the filter time from the
input nFilteringDFIN .
The filtering is only active if the master value is defined using input X9 on the servo axis. The filter time
is not taken into account in the simulation.

nFrequencyDFINNorm_v INT Output of the normalised master frequency. In addition to the output variable nFrequencyDFIN_v this
output is adapted to the axis parameters using the normalisation factor.
The filtering is only active if the master value is defined using input X9 on the servo axis. The filter time
is not taken into account in the simulation.
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10.5 Function block LengthCalculation

Based on the length entered, the block LengthCalculation calculates the start signals for the
synchronisation to the master speed.

LengthCalculation
—bStartl engthCalculation bStartSynchronizeProcessl—

—dnCutinput nZCompensationTrimmingl—
—dnOffset dnintegratoraluefctual—
—n_In_w

—dnCutterCompensation
—DFIM_bTPReceived
—dnactualPosOfAxis
—twTasklinterval

—{Axis
—{bHeadCutinProcess =

Task information

Can be called in: [ICyclic task [XI Time-controlled task [IEvent-controlled task | [Jinterrupt task
(INTERVAL) (EVENT)
Inputs (Variable type: VAR_INPUT)
Identifier Data type Value/meaning
bStartLengthCalculation BOOL Start the length calculator
TRUE Start the length calculator
FALSE Stop the length calculator. The length
calculator is initialised with zero internally.
dnCutinputinc DINT Input for specifying the set length. The set length is defined in increments.
dnOffset DINT Input for the offset.
The offset is calculated in the function block OffsetCalculation and must be connected to
this input.
n_nv INT Master frequency specified in the unit [inc/ms].

The master frequency is calculated using the normalisation factor and must be connected to
the output of the function block MasterFrequency.

dnCutterCompensation DINT Input for width of cut compensation.
The width of cut is defined in the application unit [unit].
DFIN_bTPReceived BOOL Input for the DFIN touch probe.
N The variable is to be connected to the input DFIN_bTPReceived_b on the SB DFIN
dnActualPosOfAxis DINT Input for the actual position of the flying saw. If a top cut is performed away from the initial
position, this position is added to the calculation and taken into account on the next cut.
wTaskinterval WORD Task interval. This variable must be linked to System_Flag SYSTEM_wTaskInterval
Axis MC AXIS REF Machine parameters

»  Data structure with elements that contain the machine parameters in the
internal measuring system.

»  Connect this input to a global variable written by the FB L_MCMachineData
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Inputs/outputs (Variable type: VAR_IN_OUT)
Identifier Datatype | Value/meaning
bHeadCutInProcess BOOL Top cut in process.

The length calculator is initialised with actual values by triggering this variable. The variable is
automatically reset in the block.

Outputs (Variable type: VAR_OUTPUT)
Identifier Datatype | Value/meaning
bStartSynchronizeProcess BOOL "Start synchronisation" signal.

The length has been reached and the synchronising process starts.

nCompensationTrimming INT Correction that is applied to the setpoint.

In this way an error caused by the system propagation time is compensated.

dnintegratorValueActual DINT Output of the actual length.
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10.6 Function block Offset Calculation

This block calculates the offset, or the offset increments for the block SynchronizeControl so
that the flying saw is never moved faster than the master speed in synchronous operation.

OffsetCalculation
—nFrequencyDFIN_v bOffsetConsider——
—nFrequencyDFINNorm_v  dnOffsetLengthCalculator—
—bModusSynchronize dnOffsetSynchronizel—
—bOffsetUsed
—bCalculateNewOffset
—dnTir
Task information
Can be called in: [ICyclic task X Time-controlled task [JEvent-controlled task | [Jinterrupt task
(INTERVAL) (EVENT)

Inputs (Variable type: VAR_INPUT)

Identifier Datatype | Value/meaning

nFrequencyDFIN_v INT Input frequency for the master frequency.

The master frequency is the basis for the calculation of the offset increments.
This input variable is connected to the function block MasterFrequency.

nFrequencyDFINNorm_v INT Normalised input frequency for the master frequency.
The master frequency is the basis for the calculation of the offset increments.

This input variable is connected to the function block MasterFrequency.

bModusSynchronize BOOL Here the mode for the flying saw is defined. In principle a differentiation is made between two modes.
The "Synchronous" mode in which the saw blade is never faster than the master value and the
"Oversynchronous" mode is which the saw unit briefly "overtakes" the master value on starting until all
increments have been caught up.

FALSE Flying saw "Oversynchronous" mode

bhOffsetUsed BOOL Information that the offset has been taken into account in the cut.
This variable must be handled in the machine sequence.

FALSE Offset for an actual cut has not yet been
used.

bCalculateNewOffset BOOL Information that a new offset must be calculated for a subsequent cut.
This variable must be handled in the machine sequence.
FALSE Do not calculate a new offset

dnTir DINT Saw unit acceleration time.

This variable is to be connected to the function block SynchronizeControl from the library
FlyingSawV0100.
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Inputs (Variable type: VAR_OUTPUT)
Identifier Datatype | Value/meaning
bOffsetConsider BOOL Offset for the length calculator is to be taken into account.

The variable must be connected to the block LengthCalculator from the library FlyingSawV0100.lib.
dnOffsetLengthCalculator DINT Offset for the length calculator.

The variable is to be connected to the block LengthCalculator from the library FlyingSawV0100.lib.
dnOffsetSynchonize DINT Offset for the synchronisation process.

The variable is to be connected to the block SynchronizeControl from the library FlyingSawV0100.lib.
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10.7 Function block Synchronize Control

The main function of the flying saw is undertaken by this block. Among other aspects the phase
and speed-dependent synchronisation are handled and the setpoint passed to the block
MotionControl.

SynchronizeControl

—bSetTPReceived_b bSync_bl—
—dnSetTPLastScan bStatusGap,—
—nFrequencyDFINNorm_v bFail_bl—
—nNAct_v nSpeedQut_al
—bStartDeceleration dnPosDiffOut_p—
—bStartSynchronize dnTir—
—TDelaySynchronSignal

—bAutomatic

—bStartHeadCut

—bReset

—bResetAll

—bStartGap

—nCompensationTrimming
—bMotorinvert
—bExternSetValuesEnable
—dnOffsetSynchronize
—bMarkenSync

—|dwTi

—|dwTif

—dnGapLengthinc
—bResetError
—dnOffset_TP

Task information

Can be called in: [Ccyclic task X Time-controlled task [JEvent-controlled task | [(JInterrupt task
(INTERVAL) (EVENT)

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN 10-12



FlyingSaw

Description of the function blocks

Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Value/meaning
bSetTPReceived_b BOOL Input for the touch-probe.
This variable is connected to the system variable DFIN_bTPReceived_b from the system block DFIN.
dnSetTPLastScan DINT Phase difference between latch point and task start time.
This variable is connected to the system variable DFIN_dnincLastScan_p
nFrequencyDFINNorm_v INT Input for the normalised master frequency.
This variable is connected to the variable nFrequencyDFIN_v from the function block
MasterFrequency in the library FlyingSawV0100.lib.
nNAct_v INT Actual speed for the actual phase integrator.
This variable is connected to the system variable MCTRL_nNAct_v from the system block MCTRL.
bStartDeceleration BOOL Using this variable the saw unit is decelerated after a cut and then positioned at the home position.
The variable is processed logically in the machine sequence and is typically activated by the sawing
action itself.
FALSE No deceleration of the saw unit
bStartSynchronize BOOL Start a synchronisation process. The input is connected to the variable bStartSynchronizeprozess
from the function block LengthCalculation in the library FlyingSawV0100.lib.
| FALSE | No start
TDelaySynchronSignal TIME Delay for the synchronised signal. In this way settling after the synchronising process is taken into
account. The setting is made in the unit [ms].
bAutomatic BOOL Input information that automatic operation has started.
This input is to be connected to the status automatic.
bStartHeadCut BOOL Start signal for performing a top cut
bReset BOOL The integrators for the synchronising process are reset when the variable is set.
bResetAll BOOL In addition to bReset, when this variable is set the positional deviation is set to zero.
bStartGap BOOL Start signal for making a gap in the material
nCompensationTrimming INT Correction that is added to the setpoint. This correction is used to compensate for an error caused by
the system propagation time.
This input is to be connected to the block LengthCalcualtion nCompensationTrimming
bMotorinvert BOOL Entry of the motor mounting direction
FALSE not inverted
TRUE inverted
bExternSetValuesEnable BOOL Switch to external setpoints for synchronisation
»  The setpoints from the synchronising process are looped through 1:1 to the related
outputs.
dnOffsetSynchronize DINT Offset for "synchronous" synchronisation. The value is calculated online by the function block
OffsetCalculation.
This input variable must be connected to the function block OffsetCalculation.
Prepared Solution Servo PLC / ECSxA 1.1 EN 10-13
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Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Value/meaning
bMarkenSync BOOL Activation of the mark synchronisation.
TRUE Mark synchronisation active
FALSE Mark synchronisation not active
dwTi DWORD Flying saw acceleration time. The entry is made in the unit [ms]
dwTif DWORD Flying saw deceleration time. The entry is made in the unit [ms]
dnGapLengthinc DINT Length of the gap. The entry is made in the unit [inc]
bResetError BOOL In case of an error, the block and as a result all active integrators are reset. The variable must be
included in the application's reset handling.
dnOffset TP DINT Distance between the touch probe signal detected and the initial position of the flying saw. The entry is
- made in the unit [inc]

Inputs (Variable type: VAR_OUTPUT)

Identifier Datatype | Value/meaning

bSync_b BOOL Status signal "Axis synchronised". The signal is output when the axis is moving in phase and speed
synchronism with the master value.

bStatusGap BOOL Status signal "Gap made". The signal is output when a gap has been made in the material.

bFail_b BOOL Status signal "Error". The signal is output when an error has been detected during the synchronous
process.

nSpeedOut_a INT Actual speed for the actual phase integrator

»  Thisinputis to be connected to the function block MotionControl.

dnPosDiffOut_p DINT Positional deviation direct for the position controller
»  This output is to be connected to the function block MotionControl
dnTir DINT Actual flying saw acceleration time. The signal is needed for the online calculation of the offset value

and must be connected to the function block OffsetCalculation.
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Function block VersionHandling

The function block VersionHandling provides three versions for indication in the related codes:

e Version of the Prepared Solution
e Version of the application library (depending on the Prepared Solution)
e Version of the basic library (is used in all Prepared Solutions)

The function block calculates the three elements for the internal data array from the major and
subversions using the following formula:

adwVersion[1]

((dwProRelease * 100 + dwProLevel)*100)+dwProServicePack;
((dwLib1Release * 100 + dwLibllLevel)*100)+dwLiblServicePack;
((dwLib2Release * 100 + dwLib2Level)*100)+dwLib2ServicePack;

adwVersion[2]

adwVersion[3]

The field variable adwVersion is intended for indication in display codes with two decimal
positions. In this way the user can straightforwardly determine the version states for the project
and libraries.

On the display of the code values the versions are indicated so that they are easy for the user to
read (e.g. using GDC):

P Global Drive Control - [Flying Saw ¥0100017] =19
g X

EDriva Drive parameters  Tool Options  Window  Help E
NETEE [ I 5= E N |l
Patameter menu Code | | Text | Value | Urit ‘
n FCODE & EBSSSI 001 | version F'repared. Solution 10007
Mulitaskin £3939 002 version library flyingsaw 100071
n Y 9 £3999 003 version library multiplexer 10007
2 Identify
n Diive
) LECOM
&) Software
-
4 »
| | [RSP[IMP | Online [007 | |
Interface

VERSICONHAMDLING

—{wProRelease
—{wPraLevel
—{wProSericePack
—wlLib1Release
—{wiLik1 Lewel
—{wiLib1SericePack
—wlLihZRelease
—{wiLibZLewvel
—{wiLihZSericePack
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Can be called in:

X Cyclic task

XEvent-controlled task
(EVENT)

X Time-controlled task
(INTERVAL)

Xinterrupt task

Variable names

DWORD

Inputs (Variable type: VAR_INPUT)

Identifier Datatype | Meaning

wProRelease WORD main version for the project:: the value entered must be in the range between 0 and 99.

wProLevel WORD subversion for the project:: the value entered must be in the range between 0 and 99.

wProServicePack WORD version of service-pack: the value entered must be in the range between 0 and 99.

wLib1Release WORD main version for library 1 (e.g. application library): the value entered must be in the range between 0
and 99.

wLib1Level WORD ;Lébversion for library 1 (e.g. application library): the value entered must be in the range between 0 and

wLib1ServicePack WORD version of service-pack: the value entered must be in the range between 0 and 99.

wLib2Release WORD main version for library 2 (e.g. basic library): the value entered must be in the range between 0 and 99.

wLib2Level WORD subversion for library 2 (e.g. basic library): the value entered must be in the range between 0 and 99.

wLib2ServicePack WORD version of service-pack: the value entered must be in the range between 0 and 99.

Internal (Variable type: VAR)

Identifier Data type Meaning

awVersion ARRAY [1..3] OF Data field with indication of the three versions: the first and the second number is the main versio, the

third and the fourth is the subversion and the fith and the sixth is the number of the service-pack.
Example: main verison 1.0, subversion 0.0, service-pack 1.0, display: 10001

The values are calculated using the following formulas:

adwVersion[1]  :=((dwProRelease * 100 + dwProLevel)*100)+dwProServicePack;
adwVersion[2]  :=((dwLib1Release * 100 + dwLib1Level)*100)+dwLib1ServicePack;
adwVersion[3]  :=((dwLib2Release * 100 + dwLib2Level)*100)+dwLib2ServicePack;
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The function block MultilexerInput makes it possible to select a data interface for controlling the

FlyingSaw

Description of the function blocks

output bits. The following data sources can be selected using the input byte bylnputSource:

The data words 2 and 3 are interpreted in bits and can be mapped to the output signals (bBit00
... bBIit31) as required using a multiplexer also included. For this purpose there is an element in
the internal index array abyCtrlword[0..31] for each of these output signals. Using this array it is
defined for each output bit bBit0O0 ... bBit31 from which source in words 2 and 3 the information

for this output signal is drawn (multiplexer).

Interface

by InpulSource

Multiplexerinput

AN _wDctriCrl
WCANT _nin1_a

WCANT ninW2 3

WCANT ninWe 3

]
-.-.._;I»
‘?._ =
ol a

|0.4.56

o4

E

§

WOCTRL wCAN1Cr

Internal data source in the form of control words (3 items of process data: word 1 ... 3)
CANT1 (4 items of process data: word O ... 3)
CANZ2 (4 items of process data: word O ... 3)
CAN3 (4 items of process data: word O ... 3)
AIF1 (4 items of process data: word O ... 3)
AIF2 (4 items of process data: word O ... 3)
AIF3 (4 items of process data: word 0 ... 3)

Task information

WCANZ nindW1_a 3
WCAN2_niniv2_a 5 -4 WOCTRL_walF 12|
IWCAND ninvvd a L '
lWCAN nlnWie_a | LEL
WCANS ninwi_a n\'; }
N3 _ninvv2_a —1_\§ wirternsiCutWi_a 1% |
lCaNT_ninwa_s T\ i ACHIV 3
lWCANa ninwie_a T \ -
hes\IF 1_wDctriCr |'"‘_';
WAIF1_ninW1_a L L]
WAIF1_ninW2_a 1 Mme—_:
AIF1 ninW3 a | — ' MUX
WAIFZ ninlh1 a 11 Y g1 ; bBH00
AFD AN a | T \ dwinternalClilWord ——‘w abyCtriviord[d] | -
AIF2 nlnVWa_a L\ " T bER02
WAIF2_nilnivA_a __1_ T | o [abycrmwond2] | B
WAIF3_ninwi1_a £ x abyCidWordld] | =
feemlF3_ninivz_a " = [sbyCtwordia] | 05
WAIF3_ninw3_a |5 g| Labycuiviors] | ey
AIF3_ninvvd_a it = [ab’r—i b7
: o [ abyCriword7] |
3|8 e
AL Co ] [
r (EeaE ] baast

Can be called in:

X Cyclic task

X Time-controlled task
(INTERVAL)

[XEvent-controlled task
(EVENT)

Xinterrupt task
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Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Meaning
bylnputSource BYTE Selection of the control source for the application:

0 Control code

1 CAN1

2 CAN2

3 CAN3

4 AlF1

5 AlF2

6 AIF3
WCAN1_wDctrICtrl WORD Input for the system variable CAN1_wDctrICtrl
WCAN1_ninW1_a WORD Input for the system variable CAN1_nIinW1_a
WCAN1_ninW2_a WORD Input for the system variable CAN1_nInW2_a
wCAN1_ninW3_a WORD Input for the system variable CAN1_nInW3_a
WCAN2_ninW1_a WORD Input for the system variable CAN2_nInW1_a
WCAN2_nInW2_a WORD Input for the system variable CAN2_nInW2_a
WCAN2_nInW3_a WORD Input for the system variable CAN2_ninW3_a
WCAN2_nInW4_a WORD Input for the system variable CAN2_ninW4_a
WCAN3_nInW1_a WORD Input for the system variable CAN3_ninW1_a
WCAN3_nInW2_a WORD Input for the system variable CAN3_ninW2_a
WCAN3_nInW3_a WORD Input for the system variable CAN3_ninW3_a
WCAN3_ninW4_a WORD Input for the system variable CAN3_ninW4_a
WAIF1_wDctrlCtrl WORD Input for the system variable AIF1_wDctrICtrl
WAIF1_ninW1_a WORD Input for the system variable AIF1_ninW1_a
WAIF1_ninW2_a WORD Input for the system variable AIF2_ninW2_a
WAIF1_ninW3_a WORD Input for the system variable AIF1_nInW3_a
wAIF2_ninW1_a WORD Input for the system variable AIF3_ninW1_a
WAIF2_ninW2_a WORD Input for the system variable AIF2_nInW2_a
WAIF2_ninW3_a WORD Input for the system variable AIF2_ninW3_a
WAIF2_ninW4_a WORD Input for the system variable AIF2_ninW4_a
WAIF3_ninW1_a WORD Input for the system variable AIF3_ninW1_a
WAIF3_ninW2_a WORD Input for the system variable AIF3_ninW2_a
WAIF3_ninW3_a WORD Input for the system variable AIF3_ninW3_a
WAIF3_ninW4_a WORD Input for the system variable AIF3_ninW4_a
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Outputs (Variable type: VAR_OUTPUT)

Identifier Datatype | Meaning

WDCTRL_wCAN1Ctrl WORD Output of the control word for the system variable DCTRL_wCAN1Ctrl

wDCTRL_wAIF1Ctrl WORD Output of the control word for the system variable DCTRL_wAIF1Ctrl

wCtrlW1_a INT Output of the data word (depending on the value on bylnputSource derived from the variables
winternalCtrlW1_a, wCANL_ninW1_a, wCAN2_ninW2_a, wCAN3_nInW2_a, wAIF1_ninW1_a,
WAIF2_ninW2_a or wAIF3_nInW2_a)

bBit00 BOOL Control bits 0 to 31:

bB!t01 The individual bits are formed from the internal double control word dwCtrlWord. Here any output bit

bB!tOZ bBIt00, bBit01 ... bBit31 can be assigned to any bit in the double control word (dwCtriword.0 ...

bBit03 dwCtrlWord.31). The internal index variable abyCtrlWord[i] (i=0 ... 31) is used for the assignment; the

. index i addresses the required output bit bBit00, bBit01 ... bBit31 and the value of abyCtrlWord]i] the

Eg:g(l) required source bit in the double control word (dwCtrlWord.0 ... dwCtrlWord.31). The value range

allowed for abyCtriWord[i] is 0 ... 31.
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Example wiring for Prepared Solution:

Interface_Input

o_hyCtriMode

CARNT_nin _a—
CAMT _nlnd2_a—
CAMT_nln?i3_a—
CAMZ_nini1_a—
CANZ_niny2_a—
CANZ_ninv3_a—
CAMZ_nini4_a—
CAMI_nIn_a—
CAMI_nInW2_a—
CANI_nin3_a—
CANZ_ninvad_a—
AIFT _wDetrlCirl—
AlF1_nindit_a—
AlF1_ninW2_a—
AlFT_nind3E_a—
AlFZ_nindr _a—
AlFZ_nind2_a—
AlFZ_ninwi3_a—
AlFZ_ninw4_a—
AlF3_nindr _a—
AlF3_nind2_a—
AlF3_nind3E_a—
AlF3_ninwi4_a—

bylnputSource

wisART_nlnddi_a
wizART _nin2_a
wiZART_nlim®3_a
wCANZ nin1_a
wisARZ nln2_a
wisARZ_ nlnW3_a
wizARZ_nintd_a
wiCAR3_nlimM_a
wCANI_ninyW2_a
wisARI_ninW3_a
wisARI_ninid_a
weAIF T _wDictrlCtrl
wiAlF 1 _nlmtT_a
wAlF1_nlm2_a
wAlFT_nlm™3_a
wAlF 2l _a
wiAlF 2 nlm™2_a
wAlF2_nlm3_a
walF2_nlnmd_a
weAlF 3l _a
weAlF3_nlim2_a
weAlF3_nlm™3_a
wAlF3_nlma_a

S ARNT _wDctrlCirl

hultiplexerinput

wDCTRL wCAR T Crl
wDCTRL wiAlF 1 Crl
w3
hBitoo
hBito1
hBitoz2
hBito3
hBito4
hBitds
hBitl6
hbitoy
hBitos
hBit0g
hBit10
hBit11
hbit12
hBit13
hBit14
hBit15
hBit16
hBit1y
hBit18
hBit19
hBitz0
hBit21
hbit22
hBit23
hBit24
hBit25
hBitZ6
hbit2y
hBit28
hBit29
hBit30
hBit31

F——DCTRL wlF 1 Cirl
—i_hStatHoming
F—tbHominohark;
—o_hManuallogPos
—o_bManualdogheg
—uo_bhAutomatic
——i_hMaodusSynchronize
—0_hHeadCut

——hCutReady
—uo_hlLueckeFahren

—uo_ StartPositioningHome
—uo_hMarkenSync
—o_hTripResethultiPlex
—o_hl)=serTripSet
F—o_hCutCounterl P_KOKR_Molti
—uo_bhResetHeadCutCounter
—o_bResetCutCounter
—0_hResetlengthMNOKCounter
—o_hResetAllCounter

—uo_hSellnputFrequency
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10.10 Function block MultiplexerOutput

The MultiplexerOutput function block makes it possible to select a data interface for the output
of status information. The following data interfaces can be selected using the input byte

byOutputSource:
= Internal data source in the form of status words (3 items of process data: word 1 ... 3)
=  CAN1 (4 items of process data: word O ... 3)
=  CAN2 (4 items of process data: word O ... 3)
=  CANS (4 items of process data: word O ... 3)
= AIF1 (4 items of process data: word O ... 3)
= AIF2 (4 items of process data: word O ... 3)

AIF3 (4 items of process data: word 0 ... 3)

The data words 2 and 3 are interpreted in bits and can be mapped from any of the input signals
(bBit00 ... bBIt31) as required using a multiplexer also included. For this purpose there is an
element in the internal index array abyStatWord[0..31] for each of these output signals. Using
this array it is defined for each bit of this double status word from which source bBit00 ... bBit31
the information for this double status word is drawn (multiplexer).

Interface

MultiplexerOutput

byOulpulSource Ctrl | winteenalStatit &
[—dhwirite malStatlvward
witANT_whDctrStst
wWCANT_nOuti_a|
wWCANT_nCulvivz_a
WOCTRL wiStat wiCANT nOutAa a
_ weStatel_a wWCANZ _nDulvvi_a
WOANZ nOutW?2 a
WCANZ_nOutW3_a
WCANZ_nOutivd_a |
M UX WCANS_nCutWi_a|
BRIt WCANT nCuté2 s
abyStatWord]D
bHItU1 [y ] WIZAND_niulWa_a|
bRt - WOANE nOutve_a
abyStatWerd[2]
bHII Cebymawerd] | wAIF 1 whctrStat
__|obiua TSt o] WIIF T_nOubvwi_a
5 . v

bBitdS e ] mf«lF]_nOut\u‘IZ_a_
bHitDE TR wAIF |_nOutW3 _a
bHEItl ! ull| wiRlF2_ni2ulWi_a|
ann: abyStatwardia] | wAlF7 nOIIﬂ"\‘.? a
bBitld wiAlF2_nOutWE a
- il _nloulvvd_a
bEIt30 WAIF3_nOutv1_a|
e ] Sy WAIF3_nOutW2_a

wiRlF3_ni2ulvWa_a|
wiRlF3_ni2ulvwa_a|

Task information

Can be called in: XCyclic task X Time-controlled task [XIEvent-controlled task | [X]Interrupt task
(INTERVAL) (EVENT)
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Variable names

Inputs (Variable type: VAR_INPUT)
Identifier Datatype | Meaning
byOutputSource BYTE Selection of the target interface for the status information for the application:
0 Status code
1 CAN1
2 CAN2
3 CAN3
4 AlF1
5 AIF2
6 AIF3
WDCTRL_wStat WORD Input for the system status word (system variable DCTRL_wStat)
wStatWl_a INT Definition of the first data word as required (depending on the value on byOutputSource this value is

output to the variable winternalStatW1_a, wCAN1_nOutW1_a, wCAN2_nOutW2_a,
WCAN3_nOutW2_a, wAIF1_nOutW1_a, wAIF2_nOutW2_a or wAIF3_nOutW2_a)

bBit00 BOOL Definition by bit of the status information (bits 0 to 31):

bB!t01 The individual bits are formed from the internal double status word dwStatWord. Here any input bit
bB!tOZ bBIt00, bBit01 ... bBit31 can be assigned to any bit in the double status word (dwStatWord.0 ...

bBit03 dwStatWord.31). The internal index variable abyStatWord]i] (i= 0 ... 31) is used for the assignment;
. the index i defines the required bit in the double status word (dwStatWord.0 ... dwStatWord.31) and
Eg:g(l’ the value of abyStatWord]i] the required input bit bBIt0, bBit01 ... bBit31 for this output bit. The value

range allowed for abyStatWord(i] is 0 ... 31.
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Outputs (Variable type: VAR_OUTPUT)

Identifier Datatype | Meaning

WCAN1_wDctrlStat WORD Output for the system variable CAN1_wDctrIStat
WCAN1_nOutW1_a WORD Output for the system variable CAN1_nOutW1_a
WCAN1_nOutW2_a WORD Output for the system variable CAN1_nOutW2_a
WCAN1_nOutW3_a WORD Output for the system variable CAN1_nOutW3_a
WCAN2_nOutW1_a WORD Output for the system variable CAN2_nOutW1_a
WCAN2_nOutW2_a WORD Output for the system variable CAN2_nOutW1_a
WCAN2_nOutW3_a WORD Output for the system variable CAN2_nOutW3_a
WCAN2_nOutW4_a WORD Output for the system variable CAN2_nOutW4_a
WCAN3_nOutW1_a WORD Output for the system variable CAN3_nOutW1_a
WCAN3_nOutW2_a WORD Output for the system variable CAN3_nOutW2_a
WCAN3_nOutW3_a WORD Output for the system variable CAN3_nOutW3_a
WCAN3_nOutW4_a WORD Output for the system variable CAN3_nOutW4_a
WAIF1_wDctrlStat WORD Output for the system variable AIF1_wDctrlStat
WAIF1_nOutWl_a WORD Output for the system variable AIF1_nOutW1_a
WAIF1_nOutW2_a WORD Output for the system variable AIF1_nOutW2_a
WAIF1_nOutW3_a WORD Output for the system variable AIF1_nOutW3_a
WAIF2_nOutW1_a WORD Output for the system variable AIF2_nOutW1_a
WAIF2_nOutW2_a WORD Output for the system variable AIF2_nOutW2_a
WAIF2_nOutW3_a WORD Output for the system variable AIF2_nOutW3_a
WAIF2_nOutW4_a WORD Output for the system variable AIF2_nOutW4_a
WAIF3_nOutW1_a WORD Output for the system variable AIF3_nOutW1_a
WAIF3_nOutW2_a WORD Output for the system variable AIF3_nOutW2_a
WAIF3_nOutW3_a WORD Output for the system variable AIF3_nOutW3_a
WAIF3_nOutW4_a WORD Output for the system variable AIF3_nOutW4_a

Internal (Variable type: VAR)

Identifier Data type Meaning

winternalStatW1_a INT Internal status word for the indication of the actual data word (input signal wCtrlW1_a):
The internal status word winternalStatW1_a is assigned with byOutputSource = 0 the value on
input wCtrlW1_a.

dwinternalStatbWord DWORD Internal variable for the indication of the double status word: the double status word is formed from the
input signals bBit00, bBit01 ... bBit31 using the multiplexer, if byOutputSource = 0 is pre-selected.
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Interface_Cutput

o_hyCtriode—
DCTRL witat—

o_bDriveReady—
o_bHomeFPositionAvailatle—
o_bAxisSynchron—
0_hGapStatus—
o_hStandBy—
o_bHomingActive—
d_hhlanualdogPosActive—
d_hhanualJogheghctive—
o_hHeadCutActive—
o_bAutomaticActive—
o_bHeadCutAutoActive—
o_bLengthCutAutoActive—
o_bTPCutAutoActive -
o_bErrorActive—
o_bCalculatedFac—
d_hHamingBusy—
o_hPosBusy—
o_hDoublelength—
o_bAxisHomePosAvail—

o_hTrip—
o_bWarnuno—
o_bhessange—
d_hFailasP

DCTRL_bRdy_ b
DCTRL_bCInh_b
DCTRL_b@spin_b-]

byOutputSource
whDCTRL wiStat

wiStatii _a
hEiton
hEit01
hBitoz2
hBito3
hBito4
hBitoA
hBit0G
hBito7
hBitoa
hEitng
hEit10
hEit11
hBit1 2
hBit13
hBit1 4
hBit1 4
hBit1 6
hBIt T
hBit18
hBit149
hBit20
hBit21
hBit22
hBit23
hBit24
hBit24
hBit26
hBit27
hBit2a
hBit249
hBit30
hBit31

MultiplexarCutput
wis AN _wDctrlStat
wisARNT_nCut _a
wCARNT_nCut2_a
wiCANT_nOut3_a
wiCANZ_nOutd _a
wiCANZ_nOuti?_a
wiCARNZ_nOutt3_a
wiCARNZ_nOuttd_a
wiCANI_nOutd _a
wCANI_nOut2_a
wiCANI_nCut3_a
wCANI_nCutd_a
wAlF1 _wDetrlStat
wiAlF1_noutd _a
wiAlF1_nouti?_a
wiAlF1_nout3_a
wiAlF2_noutd _a
wAlF2_nouti?_a
whAlF2_hout3_a
whAlF2_nCutd_a
whAlF3_noutl _a
wAlF3_nout?_a
wiAlF3_noutd3_a
wiAlF3_noutid_a

AR _noutt_a
AR _noutt2_a
—CANT _nout'3_a
—CANZ _noutdi _a
—CANZ_nout'?_a
F—CANZ_nout'3_a
F—CANZ_nOut'd_a
F—CANI_nout' _a
—CAMNI_nOutt2_a
AR _noutt3_a
AR _nouttd_a
—AIF1 _wDctrlStat
—AIFT_nQutdi _a
—AIF1_nQut'2_a
—AIF1_nQut'3_a
—AIF2_noutdi _a
—AIF2_nouté?_a
—AIF2_noutt3_a
—AIF2_nCutd_a
—AIF3_noutt _a
—AIF3_nout'2_a
—AIF3_nout'3_a

AIF3_nCout'd_a

Lenze
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11 Appendix
111 Possible error sources
1111 Slip at the measuring wheel or at the material infeed

A very probable cause is that the material infeed and the measuring wheel are not correctly
positioned in relation to each other and "slip" occurs at this point resulting in the incorrect
indication of the material speed to the controller. Slip can be recognised by the set lengths not
passing through correctly and the saw carriage not moving in "synchronism" with the material.

11.1.2 Interference on the master encoder signal
Electromagnetic interference coupled onto the encoder cable can also affect the cutting
accuracy.

11.1.3 Incorrectly set synchronisation ratio / normalisation factor

An incorrectly set synchronisation ratio (normalisation factor) can cause significant cutting
tolerances that will become particularly large when the line speed is changed. To rectify the
problem the normalisation factor should be checked again.

TIP!

During use measuring wheels are subject to wear resulting in a reduction in their
circumference. You can correct for this wear using the code C3005/000

=)

Lenze Prepared Solution Servo PLC / ECSxA 1.1 EN 11-1



11.2

11.2.1

Lenze

FlyingSaw

Appendix

Global variables
Global

Global variables (Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

g_dnScaleWheel DINT Circumference of the measuring wheel

g_dnPulseSensor DINT Encoder pulses from the measuring wheel
g_nFrequencyDFIN INT Input frequency of the measuring wheel
g_nFrequencyDFINNorm INT Standardised input frequency of the measuring wheel
g_bStartlengthCalculator BOOL Start the length calculator

g_dnCutLengthinput DINT Set length

g_dnGapLengthinput DINT Length of the gap

g_dnGapLength_p DINT Length of the gap in increments

g_bMarkenSyncAxtive BOOL Activate mark synchronisation

g_bOffsetUsed BOOL Offset taken into account during a length cut
g_bCalculateNewOffset BOOL Calculate new offset

g_dnTir DINT Flying saw acceleration time

g_bOffsetConsider BOOL Offset value has been taken into consideration
g_dnOffsetLengthCalculator DINT Offset for the length calculator

g_dnOffsetSynchronize DINT Offset for the synchronisation

g_bStartDecelerationSaw BOOL Start of the deceleration ramp
g_nCompensationTrimming INT Increments that are compensated during the synchronisation
g_nCompensationTrimmingUsed | INT Compensation completed

g_dnCutterKompensation DINT Width of cut compensation

DelaySynchronSignal INT Delay on the synchronised signal

g_bReset BOOL Reset

g_bResetSync BOOL Reset the synchronisation

g_bExternSetValuesEnable BOOL Switch to external setpoints

g_dnAbortCalcOffset_units DINT Calculation of the offset is interrupted just before synchronising
g_dnAbortCalcOffset_Inc DINT Calculation of the offset is interrupted just before synchronising
g_dnActualValueLengthCalculator | DINT Actual length calculator value

g_nSpeedOutSaw INT Flying saw set speed

g_dnPosDiffOutSaw DINT Setpoint for the phase controller

g_bAutomaticFlag BOOL Automatic mode is active

g_bWatchLengthTP BOOL Mark monitoring active

g_ManualProfile Profile Profile for jogging

g_SecondProfile Profile Profile for the movement to the initial position
g_BackProfile Profile Profile for return positioning after a synchronous movement
g_FreeDriveLimitSwitch Profile Move clear from limit switch

g_Profile Profile Profile data

g_Axis Axis Axis data
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Global variables (Variable type: VAR_GLOBAL)
g_bAbort BOOL Cancel the positioning
g_bReference BOOL Start homing
g_bAxisHomePosAvail BOOL Initial position reached
g_byMotionControlMode BYTE Positioning mode
g_bProfileStart BOOL Start a positioning
g_bManual BOOL Start manual operation
g_bMotionDone BOOL Positioning complete
g_bMotorInvert BOOL Motor mounting position
g_dnMaxFollowError DINT Maximum following error
g_bFollowError BOOL Following error resolution
g_bHeadCutInProzess BOOL Top cut in length operation
11.2.2 VarCounter_FS
Global variables (Variable type: VAR_GLOBAL)
Identifier Data type Value/meaning
g_bCountUpHeadCut BOOL Increment top cut counter
g_bCountDownHeadCut BOOL Decrement top cut counter
g_bResetHeadCutCounter BOOL Reset top cut counter
g_bCutCounterUP BOOL Increment cut counter
g_bCutCounterDOWN BOOL Decrementing cut counter
g_bResetCutCounter BOOL Reset cut counter
g_bCutCounterUP_NOK BOOL Increment scrap counter
g_bResetLengthNOKCounter | BOOL Decrement scrap counter
g_bResetAllCounter BOOL Reset all counters
g_nCounterHeadCut INT Number of top cuts
g_nCutCounterOK INT Number of pieces cut
g_nCutCounterNOK INT Number of scraps pieces that have been separated out using immediate cuts
11.2.3 VarErrorHandling
Global variables (Variable type: VAR_GLOBAL)
Identifier Data type Value/meaning
g_bTrip BOOL Trip active
g_bWarnung BOOL Warning active
g_bMessage BOOL Message active
g_bFailQSP BOOL Axis is in QSP
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Global variables

(Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

g_bDriveReady BOOL Drive ready signal

g_bStartHoming BOOL Start homing

g_bHomingMark BOOL Homing cam

g_bManualJogPos BOOL Inching in positive direction
g_bManualJogNeg BOOL Inching in negative direction
g_bStartPositioningHome BOOL Move to initial position

g_bAutomatic BOOL Start automatic operation
g_bCutReady BOOL Cut done signal

g_bHeadCut BOOL Trigger top cut

g_bStartGap BOOL Make gap in the material
g_bTPUnrealised BOOL Mark not detected during mark control
g_bMarkenSync BOOL Activate mark synchronisation
g_bModusSynchronize BOOL Synchronisation mode

g_bTripReset BOOL Reset error

g_bTripresetMultiPlex BOOL Reset error using multiplexer
g_bUserTripSet BOOL Set user error

g_blmperialUnits BOOL Switch between imperial and metric measuring system
g_nSimulationFrequency INT Simulation speed
g_bSellnputFrequency BOOL Switch between DFIN and simulation
g_dnFollowErrorLimt DINT Following error limit
g_bHomePositionAvailable BOOL Home position known

g_bGapStatus BOOL Gap made in the material
g_bAxisSynchron BOOL Axis synchronised signal
g_wActualFaultNumber WORD Actual error number

g_bHomingBusy BOOL Homing is active

g_bPosBusy BOOL Positioning is active
g_bDoubleLength BOOL Double length detected
g_dnActPosFlyingSaw DINT Actual position of the axis
g_byCtriMode BYTE Multiplexer mode

g_nFiltering INT Master speed filtering
g_dwTiFlyingSaw DWORD Flying saw acceleration time
g_dwTifFlyingSaw DWORD Flying saw deceleration time
g_dnOffsetTP DINT Distance between mark detection and the initial position
g_bSoftwareLimitsActive BOOL Software limit switches active
g_bCutCounterUP_NOK_Multi | BOOL Operate scrap counter via the multiplexer
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VarLimitsSwitches

Global variables (Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

g_bLimitSwitchPos BOOL Positive hardware limit switch
g_bLimitSwitchNeg BOOL Negative hardware limit switch
g_bPosLimitSwitch BOOL Positive software limit switch
g_bNegLimitSwitch BOOL Negative software limit switch
g_dnPosLimitSwitch DINT Position of the positive software limit switch
g_dnNegLimitSwitch DINT Position of the negative software limit switch
VarNormFactor

Global variables (Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

g_bCalculatedFac BOOL Normalisation factor calculated
g_dnNormalizationNumerator DINT Normalisation factor numerator
g_dnNormalizationDenumerator | DINT Normalisation factor denominator
VarOperationVisu

Global variables (Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

g_bStartHomingVisu BOOL Start of homing via the visualisation
g_bManualVisu BOOL Start of manual operation via the visualisation
g_bManualJogPosVisu BOOL Positive inching of the axis via the visualisation
g_bManualJogNegVisu BOOL Negative inching of the axis via the visualisation
g_bAutomaticVisu BOOL Start automatic via the visualisation
g_bHeadCutVisu BOOL Trigger top cut via the visualisation
g_bCutReadyVisu BOOL Trigger cut done signal via the visualisation
VarStatusMachine

Global variables (Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

g_bStandBy BOOL "Standby" mode

g_bHomingActive BOOL "Homing active" mode
g_bManualJogPosActive BOOL "Inching positive" mode
g_bManualJogNegActive BOOL "Inching negative" mode

g_PositioningActive BOOL "Positioning" mode

g_bHeadCutActive BOOL "Top cut" mode

g_bAutomaticActive BOOL "Automatic" mode

g_bHeadCutAutoActive BOOL "Top cut in automatic operation" mode
g_bLengthCutAutoActive BOOL "Length cut" mode
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Global variables

(Variable type: VAR_GLOBAL)

g_bTPCutAutoActive

BOOL

"Mark cut" mode

g_bErrorActive

BOOL

Error detected

g_wState Program state Status of the application
VarVersion

Global variables (Variable type: VAR_GLOBAL)

Identifier Data type Value/meaning

C_wFlyingSawProjectVersionER WORD main version of the project

C_wFlyingSawProjectVersionEL WORD subversion of the project

C_wFlyingSawProjectVersionESP WORD service-pack-version of the project
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Along with system codes (see documentation 9300ET ServoPLC), with the Prepared Solution
important settings for the machine function can be made using application codes from the range

C3000/000.
Code |Possible settings: Comment
Default | Selection
C3000 0 0: Not inverted Inversion of the motor mounting position
1: Inverted
C3001 0 0: Not inverted Inversion of the master frequency (DFIN). Necessary if the
1: Inverted measuring wheel is mounted counter-rotating.
C3003 1 0... {1} ... 65536 | Gearbox factor numerator of measuring wheel
C3004 1 0... {1} ... 65536 | Gearbox factor denominator of measuring wheel
C3005 1 0... {1 ... | Circumference of the measuring wheel
[units]} 2147483647
C3006 1 0... {1 ....| Number of increments from the encoder connected to the
[Inc/rev]} 2147483647 | measuring wheel
C3007 | 7500000 |O... {1 ... | Entry of the set cut length. The entry is made in the format cut
[units]} 2147483647 | length in units * 10000.
Example: 1234.56 mm set length, entry in code: 12345600
units.
C3009 100 0... {1[ms]} ... 32767 | Delay on the signal "axis synchronised"
C3010 500 0... {1[Inc/ms]} ... 32767 | Simulation speed (simulation of the master frequency input)
C3012 1500 0... {1 ... | Flying saw acceleration time, during the synchronising
[ms]} 4294967295 | process
C3013 2500 0 {1 ... | Flying saw deceleration time, after the synchronous
[ms]} 4294967295 | movement
C3014 5.0000 0.0000 {1 [unit]} 214000.0000 | Length of the gap that is to be made after processing the
material
C3015 0.0000 0.0000 {1 [unit]} 214000.0000 | Mark detection offset. Distance between mark detection and
flying saw initial position.
C3016 0.0000 0.0000 {1 [unit]}  214000.0000 | Width of cut compensation
C3017 0 0: Not activated Monitoring of the mark detection. Length between the marks
1: Activated is monitored using the length calculator and a cut "forced" if a
mark is not detected.
C3100 | 500.0000 | -214000.0000... {0.0001 ... | Speed for manual movement of the axis (inching operation,
[units/s]}  214000.0000 | valid for positive and negative inching)
C3101 | 750.0000 |-214000.0000... {0.0001 ... | Acceleration for manual movement of the axis (inching
[units/s"2]}  214000.0000 | operation, valid for positive and negative inching)
C3102 | 750.0000 | -214000.0000... {0.0001 ... | Deceleration for manual movement of the axis (inching
[units/s"2]} 214000.0000 | operation, valid for positive and negative inching)
C3200 0.0000 -214000.0000... {0.0001 ... | Position of the return movement profile. Movement to the
[units]} 214000.0000 | initial position. The initial position should be home position!
C3201 | 1200.0000 | -214000.0000... {0.0001 ... | Speed for the return movement profile for the initial position
[units/s]} 214000.0000 | movement
C3202 | 750.0000 |-214000.0000... {0.0001 ... | Acceleration for the return movement profile for the initial
[units/s"2]}  214000.0000 | position movement
C3203 | 750.0000 |-214000.0000... {0.0001 ... | Deceleration for the return movement profile for the initial
[units/s"2]}  214000.0000 | position movement
C3213 0 0: > Rn_MPITP Definition of the homing mode:
1 < Rn_MP/TP
8: > MPITP Symbology:
9: < MP/TP > Movement in positive direction
- < Movement in negative direction
Lp Positive limit switch
Ln Negative limit switch
Rp Positive edge on the homing switch
Rn Negative edge on the homing switch
MP/TP Zero pulse from the motor feedback system or
touch-probe edge on a digital input
C3218 | 10.0000 | 0.0001... {0.0001 ... 214748.0000 | Entry of the following error shutdown limit
[units]}
C3223 0.0000 0... {0.0001 ... 214748.0000 | Limit position for the positive software limit
[units]} Comment: software limits are only active if the home
position for the axis is known and the limits are not set to
zero.
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Possible settings:

C3224 0.0000 -214748.0000... {0.0001 0 | Limit position for the negative software limit
[units]} Comment: software limits are only active if the home
position for the axis is known and the limits are not set to
zero.
C3225 | 100.0000 |-214748.0000... {0.0001 ... 214748.0000 | Home offset
[inc]}
C3242 100 1 {1[rpm]} ... 16000 | Speed for the homing
C3252 5.00 0.01 {0.01[s]} ... 650.00 | Ramp times for the homing:
These ramp times relate to C0011/000.
C3300 | 500.0000 |-214000.0000... {0.0001 ... 214000.0000 | Speed for the return movement profile for the axis
[units/s]} positioning at the initial position.
C3301 | 7500.0000 | -214000.0000... {0.0001 ... 214000.0000 | Acceleration for the return movement profile for the axis
[units/s"2]} positioning at the initial position.
C3302 | 7500.0000 | -214000.0000... {0.0001 ... 214000.0000 | Deceleration for the return movement profile for the axis
[units/s"2]} positioning at the initial position.
C3501 0 0: metric (1[s_unit] = 1[mm]) Selection of the measuring system:
1 imperial (1[s_unit] = 1[inch]) This code has no effect on the functionality, but affects only
the visualisations in the programmable variant of the
Prepared Solution.
C3990 - 1 Error state Display code: state of the "flying saw" Prepared Solution

10: Standby state Manual operation

20: Positive manual control

21: Negative manual control

22: Homing active

30: Automatic "flying saw"

40: Top cut is being performed

41: Length cut active

42: Mark cut active

43 Move to initial position

50: Initialisation

100:

C3998 - 0... {1} ... 65535 | Display code: actual error message, this contains system
and application error messages.

C3999 ” 0. {0.01} - 99.99 Display code: version of the Prepared Solution. Tthe first and the
second number is the main versio, the third and the fourth is the
subversion and the fith and the sixth is the number of the service-
pack.

C4000 0 0: Internal control words Preselection of the control interface:

1: CAN1

2: CAN2 All three axes in the system can be controlled using the
3: CAN3 control interface.

4 AlIF1

5: AIF2

6: AIF3
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Possible settings:

C4010 Configuration codes for the control interface: here each
sub-code defines where the control information is to be
drawn for specific control functionality:
For information on the control functionalities for the default

1 0 0: Control bit 0 settings, please see chapter 3.8.1
2 1 1: Control bit 1
3 2 2: Control bit 2
4 3 3: Control bit 3
5 4 4: Control bit 4
6 5 5: Control bit 5
7 6 6: Control bit 6
8 7 7 Control bit 7
9 8 8: Control bit 8
10 9 9: Control bit 9
11 10 10: Control bit 10
12 11 11: Control bit 11
13 12 12: Control bit 12
14 13 13: Control bit 13
15 14 14: Control bit 14
16 15 15: Control bit 15
17 16 16: Control bit 16
18 17 17: Control bit 17
19 18 18: Control bit 18
20 19 19: Control bit 19
21 20 20: Control bit 20
22 21 21: Control bit 21
23 22 22: Control bit 22
24 23 23: Control bit 23
25 24 24: Control bit 24
26 25 25: Control bit 25
27 26 26: Control bit 26
28 27 27: Control bit 27
29 28 28: Control bit 28
30 29 29: Control bit 29
31 30 30: Control bit 30
32 31 31: Control bit 31
C4012 For information on the status Configuration codes for the status interface: here each sub-
information for the default code defines where the status information is to be drawn
settings, please see chapter for a specific status bit:
3.8.1
1: Status bit 0
1 0 0: 2: Status bit 1
2 1 1: 3: Status bit 2
3 2 2: 4: Status bit 3
4 3 3: 5: Status bit 4
5 4 4: 6: Status bit 5
6 5 5: 7: Status bit 6
7 6 6: 8: Status bit 7
8 7 7: 9: Status bit 8
9 8 8: 10: Status bit 9
10 9 9: 11: Status bit 10
11 10 10: 12: Status bit 11
12 11 11: 13: Status bit 12
13 12 12: 14: Status bit 13
14 13 13: 15: Status bit 14
15 14 14: 16: Status bit 15
16 15 15: 17: Status bit 16
17 16 16: 18: Status bit 17
18 17 17: 19: Status bit 18
19 18 18: 20: Status bit 19
20 19 19: 21: Status bit 20
21 20 20: 22: Status bit 21
22 21 21: 23: Status bit 22
23 22 22: 24: Status bit 23
24 23 23: 25: Status bit 24
25 24 24: 26: Status bit 25
26 25 25: 27: Status bit 26
27 26 26: 28: Status bit 27
28 27 27: 29: Status bit 28
29 28 28: 30: Status bit 29
30 29 29: 31: Status bit 30
31 30 30: 32: Status bit 31
32 31 31:
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Possible settings:

C4135

0

4294967295

{1}

Control code:

Using the control code the flying saw can be controlled
(with C4000/000 = 0). The individual bits of the control
code can be defined as required using the configuration
codes C4010/001 ... 0032. The factory-set bit assignment
is given in code C4010/xxx.

C4136

4294967295

{1}

Indication of the actual application control word:

Dependent on C4000/000 the actual application control
word is displayed here. The meaning of the individual bits
of the application control word can be defined as required
using the configuration codes C4010/001 ... 0032. The
factory-set bit assignment is given in code C4010/xxx.

C4150

4294967295

{1}

Status code (display code):

Using the status code the complete application can be
monitored (with C4000/000 = 0). The individual bits of the
status code can be defined as required using the
configuration codes C4012/001 ... 0032. The factory-set bit
assignment is given in code C4012/xxx.

C4500

0... 32767

{1]

Cut counter indication:

All pieces completely processed are counted here. The cut
counter is decremented when the scrap counter has been
triggered

C4501

0... 32767

{1}

Scrap counter indication:
All pieces cut out of the material with an immediate cut are
counted here.

C4502

0... 32767

{1}

Top cut counter:
The number of top cuts is counted here.

C5000

2147480000

-2147480000...

{0.0001[units]}

Indication of the actual position of the axis
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11.3.2 Code initialisation values

Unlike the initialisation values for the default setting, the following codes are initialised via the

project
Code Default setting | Comment

C0425/000 6 DFIN number of increments 16384 inc/rev.
C0428/000 1 Touch-probe via digital input X5/E5 (DFIN)
C0911/000 0 Touch-probe via zero pulse (MCTRL)
C2104/000 1 Auto-start after mains power-up
C4010/002 1,0000 Control bit 1 is read from input bit 1
C4010/003 2,0000 Control bit 2 is read from input bit 2
C4010/004 3,0000 Control bit 3 is read from input bit 3
C4010/005 4,0000 Control bit 4 is read from input bit 4
C4010/006 5,0000 Control bit 5 is read from input bit 5
C4010/007 6,0000 Control bit 6 is read from input bit 6
C4010/008 7,0000 Control bit 7 is read from input bit 7
C4010/009 8,0000 Control bit 8 is read from input bit 8
C4010/010 9,0000 Control bit 9 is read from input bit 9
C4010/011 10,0000 Control bit 10 is read from input bit 10
C4010/012 11,0000 Control bit 11 is read from input bit 11
C4010/013 12,0000 Control bit 12 is read from input bit 12
C4010/014 13,0000 Control bit 13 is read from input bit 13
C4010/015 14,0000 Control bit 14 is read from input bit 14
C4010/016 15,0000 Control bit 15 is read from input bit 15
C4010/017 16,0000 Control bit 16 is read from input bit 16
C4010/018 17,0000 Control bit 17 is read from input bit 17
C4010/019 18,0000 Control bit 18 is read from input bit 18
C4010/020 19,0000 Control bit 19 is read from input bit 19
C4010/021 20,0000 Control bit 20 is read from input bit 20
C4010/022 21,0000 Control bit 21 is read from input bit 21
C4010/023 22,0000 Control bit 22 is read from input bit 22
C4010/024 23,0000 Control bit 23 is read from input bit 23
C4010/025 24,0000 Control bit 24 is read from input bit 24
C4010/026 25,0000 Control bit 25 is read from input bit 25
C4010/027 26,0000 Control bit 26 is read from input bit 26
C4010/028 27,0000 Control bit 27 is read from input bit 27
C4010/029 28,0000 Control bit 28 is read from input bit 28
C4010/030 29,0000 Control bit 29 is read from input bit 29
C4010/031 30,0000 Control bit 30 is read from input bit 30
C4010/032 31,0000 Control bit 31 is read from input bit 31
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11.4 Error messages

For the error messages the Prepared Solutions differentiate between the so-called system error
messages (see chapter 11.4.1) and process-based error messages (expanded error messages,

see chapter 11.4.2).
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1141 System error messages

The system error messages are generated in the operating system in the target system and
cover all impermissible, drive-based states (e.g. overcurrent, undervoltage, error in the
feedback system, ...).

The following system error messages can occur in the ServoPLC:

Error Error code | Cause Remedy
number
11 ocC1 Real short circuit between motor phases | Disconnect motor and measure between winding

connections for short circuits

Disconnect supply cable and check between phases for
short circuit.

Operate inverter without load: the error should now reset
itself. If this is not the case, there is an internal short
circuit => replace controller or send for repair

High, capacitive charging current on the | Use shorter/lower capacitance motor cable

motor cable Fit choke to the output phases on the controller.
12 oc2 Real short to earth on one of the motor Disconnect motor and check winding connections for
phases short to earth.

Disconnect supply cable and check between phases and
earth for short circuit.

Operate inverter without load: the error should now reset
itself. If this is not the case, there is an internal short to
earth => replace controller or send for repair

High, capacitive charging current on the | Use shorter/lower capacitance motor cable

motor cable Fit choke to the output phases on the controller.
15 0OC5 Frequent/excessively long acceleration Check drive dimensioning; if necessary increase drive
processes with overcurrent (lyotor > power.

|N0m.mvener)

Continuous overload with lyeor > 1.05 x

INom inverter

16 0oC6 17 x t overload (C0120) Check drive dimensioning; if necessary increase drive
17 ocC7 1* x t overload (C0130) Fé?lve\:lil: drive dimensioning; if necessary increase drive
18 0ocC8 1” x t overload (C0127) E%V;EL drive dimensioning; if necessary increase drive
20 ou Mains voltage too high E%V;:E mains voltage.

Check controller for correct adjustment of the mains
voltage (code C0173/000)
Check drive dimensioning.

Energy fed back during braking On individual operation of the drive from supply:
excessive (regenerative operation) - Extend deceleration ramps (codes C0013/000,
C0105/000)
- If possible: set up DC-bus connection to other
controllers

- Use braking unit or supply unit and brake module
or regenerative module

- Check controller for correct adjustment of the
mains voltage (code C0173/000)

- Check drive dimensioning

In case of drives with DC bus connection:
- Check fuses on all controllers on the DC bus as

well as fuses in the brake modules/power supply
modules/regenerative modules

- Check controller for correct adjustment of the
mains voltage (code C0173/000)

- Check drive dimensioning

Energy fed back during continuous On individual operation of the drive from supply:
operation excessive (regenerative - If possible: set up DC-bus connection to other
operation) controllers

- Use regenerative module
- Check drive dimensioning

In case of drives with DC bus connection:
- Check fuses on all controllers on the DC bus as

well as fuses in the brake modules/power supply
modules/regenerative modules
- Check drive dimensioning
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Error Error code | Cause Remedy
number
30 LU DC-bus voltage has dropped below the Check mains voltage.
value set in code C0173/000 Check mains contactor/fuses.
In case of DC supply: check power supply module.
32 LP1 A current-carrying motor phase has Disconnect motor and measure windings.
failed Disconnect supply cable and check for continuity.
The current threshold is set too low Increase current threshold in code C0599/000.
This monitoring is not suitable for Deactivate monitoring using code C0597/000 = 3.
- synchronous servo motors
- Field frequencies above 480Hz
50 OH Ambient temperature too high (Ty > 40°C | Leave drive controller to cool down and provide
or 50°C, depending on device improved ventilation (control cabinet fan?).
type/power reduction) Check ambient temperature in the control cabinet.
Heatsinks are heavily soiled Clean heatsinks and protect against renewed soiling.
Mounting position of the drive controller | Check the mounting position of the controller and the
stipulated minimum distances top and bottom.
51 OH1 Internal temperature > 90 degrees C Leave drive controller to cool down and provide
improved ventilation (control cabinet fan?).
Check ambient temperature in the control cabinet
53 OH3 Overtemperature detection by PTC/KTY: | Check drive dimensioning.
motor too hot due to continuous
overload/ overcurrent
No PTC/KTY connected Connect PTC/KTY.
Deactivate the OH3 error using code C0583/000 = 3).
54 OH4 Ambient temperature too high (Ty > 40°C | Leave drive controller to cool down and provide
or 50°C, depending on device improved ventilation (control cabinet fan?)
type/power reduction) Check ambient temperature in the control cabinet.
Heatsinks are heavily soiled Clean heatsinks and protect against renewed soiling.
Mounting position of the drive controller | Check the mounting position of the controller and the
stipulated minimum distances top and bottom.
A value that is too low has been set in Increase value in code C0122/000.
the parameters using code C0122/000
55 OH5 Temperature inside the controller > Leave drive controller to cool down and provide
C0124 improved ventilation (control cabinet fan?).
Check ambient temperature in the control cabinet
57 OH7 Overtemperature detection by PTC/KTY: | Check drive dimensioning.
motor too hot due to continuous
overload/ overcurrent
No PTC/KTY connected Connect PTC/KTY.
Deactivate the OH7 error using code C0584/000 = 3).
A value that is too low has been set in Increase value in code C0121/000.
the parameters using code C0121/000
58 OH8 Overtemperature detection by Check drive dimensioning.
temperature contact: motor too hot due
to continuous overload/ overcurrent
No temperature contact connected Connect temperature contact to terminals T1/T2.
Deactivate the OH8 error using code C0585/000 = 3).
61 CEO Malfunction on the transfer of control Fix automation module firmly.
commands over the AIF interface (e.g. Fasten automation module in place.
PROFIBUS DP)
62 CEl CAN-IN1 channel is not receiving any Check CAN bus cable (connector X4)
data or is receiving erroneous data Check CAN terminating resistor (on the first and last
CAN station)
Check configuration of the CAN node sending on CAN-
IN1
Check power supply to the CAN node sending on CAN-
IN1
Check monitoring time in code C0357/001 and increase
if necessary
63 CE2 CAN-IN2 channel is not receiving any Check CAN bus cable (connector X4)

data or is receiving erroneous data

Check CAN terminating resistor (on the first and last
CAN station)

Check configuration of the CAN node sending on CAN-
IN2

Check power supply to the CAN node sending on CAN-
IN2

Check monitoring time in code C0357/002 and increase
if necessary
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Error Error code |Cause Remedy
number

64 CE3 CAN-IN3 channel is not receiving any Check CAN bus cable (connector X4)
data or is receiving erroneous data Check CAN terminating resistor (on the first and last

CAN station)

Check configuration of the CAN node sending on CAN-
IN3

Check power supply to the CAN node sending on CAN-
IN3

Check monitoring time in code C0357/003 and increase
if necessary

65 CE4 Controller has received too many Check baud rate of all nodes
erroneous messages over the CAN bus | Check wiring:
and has disconnected itself from the bus | - Check bus terminating resistors

- Check shield connection on the cables

- Check PE connection

- Check bus load (e.g. using software tool
PCANView)

- Reduce baud rate (CAUTION: pay attention to
CAN bus cable lengths)

66 CE5 CAN time-out (gateway function C0370) | Check settings in C0370.

70 u15 Undervoltage internal 15 V supply Check servo axis voltage supply.
voltage

71 CCr Processor is overloaded or program Reduce processor load: remove unnecessary function
execution problem blocks from the processing table (C0465/0xx)

Heavy interference on the control cables | Lay control cables screened
Earth loop in the wiring Wire as per EMC requirements (see System Manuals
"9300", p. 4-34)

72 Pri Error on transferring the parameter set Set the required parameters and save safe against
CAUTION: default setting is loaded mains failure in the EPROM using code C0003/000
automatically!

74 PEr Error in the internal program execution Read parameter set and send together with the source

project to Lenze for further analysis, consultation with
Lenze necessary (service hotline: (+49) 5154 82-1111)

75 Pro Invalid data in the EEPROM on loading Set the required parameters and save safe against
the parameters from the EEPROM to the | mains failure in the EPROM using code C0003/000, then
RAM switch mains/shutdown the control voltage once
CAUTION: default setting is loaded
automatically!

79 PI Error on transferring the parameters from | Read parameter set and send together with the source
the EEPROM to the RAM project to Lenze for further analysis, consultation with

Lenze necessary (service hotline: (+49) 5154 82-1111)
Use of a parameter set in the GDC Use parameter set that matches the controller in the
software that does not match the device | GDC software, transfer this again to the controller and
(9300EI/ET). save safe against mains failure in the controller using
C0003/000, then switch mains/shutdown the control
voltage once

82 Sd2 Resolver cable partially or entirely open | Check resolver cable for wire breakage
circuit/disconnected Check resolver
Resolver not fitted/not connected Disable monitoring via the code C0586/000 = 3, if a

resolver is not used

83 Sd3 Encoder cable open circuit Disconnect cable from X9 and check for wire breakage
Pin 8 on input X9 open circuit Apply +5V DC to pin 8 on input X9

OR:
Disable monitoring using code C0587/000 = 3

85 Sd5 Current master value on X6 (terminals 1 | Check cable for wire breakage
and 2) less than 2mA Check master current value encoder

Check setpoint configuration using C0034/000
OR:
Disable monitoring using code C0598/000 = 3

86 Sdé Motor temperature sensor on X8 is Check cable on X8 for correct seating and wire breakage
providing undefined values Disconnect thermocouple (PTC/KTY) and measure

resistance (must not be «)
OR:
Disable monitoring using code C0594/000 = 3
87 Sd7 Absolute value encoder with RS485 Check cable on X8 for correct seating and wire breakage

interface is not sending any data

Check absolute value encoder for correct function
Set supply voltage to 8.0V using C0421/000
Encoder with HIPERFACE interface not connected

CAUTION: after rectifying the cause of the error, fully
isolate the servo controller
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Error Error code |Cause Remedy
number
88 Sds On the sin/cos encoder or the controller | Check the connector on the controller (terminal X8) and
(terminal X8) the connector has been on the encoder system for correct seating
removed (open circuit) or is not correctly
fitted
In the connecting cable to the sin/cos Check the connector assignment and core assignment
encoder there is a fault on the cable for correct pin assignment
Fault in the encoder electronics Replace faulty encoder type.
Note: Particularly for monitoring the encoder on a
synchronous machine set using
Code C0580 = 0 the error response "error" (TRIP).
89 PL Error during rotor position adjustment
91 EEr A digital signal linked to the system Check signal source in system variable
variable DCTRL_bTripSet_b is carrying DCTRL_bTripSet_b. The "Eer" error can be reset if this
the state TRUE signal source has adopted the state FALSE.
105 HO5 Consultation with Lenze necessary (service hotline:
(+49) 5154 82-1111)
Reset only possible by mains switching, if error cannot
be reset: replace controller or send for repair
107 HO7 An incorrect power section has been Consultation with Lenze necessary (service hotline:
detected during the initialisation of the (+49) 5154 82-1111)
controller Reset only possible by mains switching, if error cannot
be reset: replace controller or send for repair
108 HO8 Extension board not fitted correctly or not | Check the settings in the system controller as to which
supported by the program extension board is selected.
110 H10 Sensor for the heatsink temperature Consultation with Lenze necessary (service hotline:
measurement is providing undefined (+49) 5154 82-1111)
values, an internal thermocouple may be | Reset only possible by mains switching, if error cannot
faulty be reset: replace controller or send for repair
111 H11 Sensor for the internal temperature Consultation with Lenze necessary (service hotline:
measurement is providing undefined (+49) 5154 82-1111)
values, an internal thermocouple may be | Reset only possible by mains switching, if error cannot
faulty be reset: replace controller or send for repair
122 CE11 FIF-CAN1 FIF-CAN1_IN Check baud rate of all nodes
(monitoring time can Check wiring:
be adjusted using - Check bus terminating resistors
C2457/1) - Check shield connection on the cables
CANaux CANaux1_IN - Check PE connection
(monl'tormg t'm.e can - Check bus load (e.g. using software tool
be adjusted using )
Reduce baud rate (CAUTION: pay attention to CAN bus
cable lengths)
123 CE12 FIF-CAN2 FIF-CAN2_IN Check baud rate of all nodes
(monitoring time can Check wiring:
be adjusted using - Check bus terminating resistors
C2457/2) - Check shield connection on the cables
CANaux2 CANaux2_IN - Check PE connection
E)monl_torlng time can - Check bus load (e.g. using software tool
e adjusted using )
02457/2) PCANVISW)
Reduce baud rate (CAUTION: pay attention to CAN bus
cable lengths)
124 CE13 FIF-CAN3 FIF-CAN3_IN Check baud rate of all nodes
(monitoring time can Check wiring:
be adjusted using - Check bus terminating resistors
C2457/3) - Check shield connection on the cables
CANaux3 CANaux3_IN - Check PE connection
(mom'tormg t'm.e can - Check bus load (e.g. using software tool
be adjusted using )
Reduce baud rate (CAUTION: pay attention to CAN bus
cable lengths)
125 CE14 FIF-CAN BUS-OFF status FIF- Check baud rate of all nodes
CAN (too many faulty Check wiring:
telegrams received) - Check bus terminating resistors
CANaux BUS-OFF status FIF- - Check shield connection on the cables
CAN (too many faulty - Check PE connection
telegrams received) - Check bus load (e.g. using software tool
PCANView)
Reduce baud rate (CAUTION: pay attention to CAN bus
cable lengths)
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Error Error code |Cause Remedy
number
126 CE15 CAN aux. Check baud rate of all nodes
Communication error in the gateway Check wiring:
function (C0370, C0371) via CAN-AUX - Check bus terminating resistors
- Check shield connection on the cables
- Check PE connection
- Check bus load (e.g. using software tool
PCANView)
Reduce baud rate (CAUTION: pay attention to CAN bus
cable lengths)
190 NErr Drive mechanically overloaded (e.g. Check drive dimensioning
active load on hoists excessive) Check mechanism for stiffness or jamming
Increase ramp times to reduce the dynamics
Torque limit reached Increase torque limit:
- Directly using system variables
MCTRL_nHiMLIim_a, MCTRL_nLoMLim_a
- Indirectly using current limit in code C0022/000
- Check the motor data (codes C0081/000 to
C0092/000)
Fault in the speed feedback system Check the speed feedback:
- Check the parameter setting for the speed
feedback system (C0025/000, C0495/000)
- Check rotor position and re-adjust if necessary
(C0058/000, C0095/000)
- Check the wiring/polarisation of the speed
feedback system
Tolerance window C0576/000 set too Increase the tolerance window in code C0576/000.
low
200 NMAX Active load (e.g. on hoists) excessive Check current limit in code C0022/000 and increase if
possible (CAUTION: pay attention to motor current limit!)
Check drive dimensioning
Torque limit reached Increase torque limit:
- Directly using system variables
MCTRL_nHiMLIim_a, MCTRL_nLoMLim_a
- Indirectly using current limit in code C0022/000
In case of speed feedback: the actual Check selection of the feedback system (code
speed/rotor position is being measured C0025/000)
incorrectly Check the motor data (codes C0081/000 to C0092/000)
Check rotor position and re-adjust if necessary
(C0058/000, C0095/000)
201 Overrun Taskl | The runtime for the related task is taking | Reduce the load on the task by moving sub-routines that
1d2 longer than defined in the watchdog time | are not time critical to lower priority tasks, tasks with a
202 Overrun Task2 | (as programmed in the task configuration | greater interval time or to the cyclic task
1d3 in DDS) Increase the interval time for the task.
203 Overrun Task3 Check the arithmetic operation for division by 0.
1d4 Check your program code for infinite loops
204 Overrun Task4 (REPEAT/UNTIL, WHILE, FOR loops) and recursive
1d5 calls and remove these structures.
205 Overrun Task5 On the use of free CAN objects: reduce the number of
1d6 telegrams received per unit time with identifiers that do
206 Overrun Task6 not correspond to the system blocks CAN1, CAN2 or
1d7 CANS3.
In case of activated data consistency: deactivate the
207 run Task7
Over Lllds as default setting for data consistency in DDS (Zielsystem
208 Overrun Tasks (Target system) menu command) and use the library
1d9 Lenze32BitTransferDrv.lib.
209 Floatfehler Sys- | An error has occurred during a floating Consultation with Lenze necessary (service hotline:
Task 1dO point operation in the system task. (+49) 5154 82-1111)
210 Floatfehler An error has occurred during a floating Check all floating point operations in the cyclic task and
PLC_PRG Id1 | point operation in the cyclic task sub-routines called by them.
(PLC_PRG or a POE called). Remove/prevent divisions by 0.
211 Floatfehler An error has occurred during a floating Check all floating point operations in the cyclic task and
Taskl Id2 point operation in the cyclic task sub-routines called by them.
212 Floatfehler (PLC_PRG or a POE called). Remove/prevent divisions by 0.
Task2 1d3
213 Floatfehler
Task3 1d4
214 Floatfehler
Task4 1d5
215 Floatfehler
Task5 1d6
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Error Error code | Cause Remedy
number
216 Floatfehler
Task6 1d7
217 Floatfehler
Task7 1d8
218 Floatfehler
Task8 1d9
219 Qverrun The cyclic task is taking too long or Check your program code for infinite loops
PLC_PRG Id0 | cannot be completed. (REPEAT/UNTIL, WHILE, FOR loops) and recursive
calls and remove these structures.
220 NoCredits The target system does not support the Check code C2115/000: if no technology units are
technology libraries contained in the displayed here, contact your Lenze sales representative
project (e.g. positioning technology, or the Lenze service hotline (+49) 5154 82-1111.
electronic cam).
230 NoPrg There is no PLC program saved in the Transfer suitable PLC program to the target system
target system for execution. using DDS (PRO file) or GDLoader (BIN file).
231 Unallowed Lib | The target system does not support a Use the library for the target system.
library used in the source project. Ensure the target system version supports the version of
the libraries used.
232 NoCambData Motion profiles (Cam data) not available | Check the data in the Cam file
240 TxBuffer On the usage of the library Reduce the CAN telegrams sent using the function block
Overflow LenzeCanDrv.lib too many CAN L_CanPdoTransmit
telegrams are sent. The transmit data - Increase the interval time for the task
memory is full -  Select time-controlled instead of event-controlled
transmission using the byTransmitMode

- Increase the transmission cycle on the input
tRepeatTime.

Increase the transmission rate on the system bus using

the code C0351/000.

241 RxBuffer On the use of the library Reduce the number of telegrams received to the free

Overflow LenzeCanDrv.lib too many CAN CAN objects that are further processed by function

telegrams are being received and cannot | blocks of type L_CanPdoReceive.
be processed that quickly in the PLC Call sub-routines in which received, free CAN telegrams
program. The receive data memory is are further processed at shorter interval times.
full.

250 NoApplFlash | The data memory for additional Replace the actual target system with a suitable target
data/application data is missing system that contains the memory module for

additional/application data.
Contact your Lenze sales representative or the Lenze
service hotline (+49) 5154 82-1111.
251 ChckErr The checksum for the application data in | Contact your Lenze sales representative or the Lenze
(AppIRAM) the RAM does not match the reference service hotline (+49) 5154 82-1111.
checksum.
252 DwnIdErr During the transfer of the application Check the data connection:
(ApplFlash) data to the non-volatile application data | - Check the bus connectors and terminating
memory an error occurred. resistors for correct seating and correct polarity.

- Check the parameters set for the transmission path
for freedom from ambiguity (e.g. several CAN
nodes with same bus address, baud rate, bus load
too high).

- If necessary remove nodes from the system bus to
reduce the bus load.

The source file for the additional data is corrupt

(impermissible change): re-generate the source data

(e.g. LCY file with profile data) and repeat the transfer.

260 LifeGd The checksum for the application data in | Contact your Lenze sales representative or the Lenze
Event the flash EPROM does not match the service hotline (+49) 5154 82-1111.

reference checksum.
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Error Error code | Cause Remedy
number
400 PosLimit Positive limit switch actuated Move clear from the positive limit switch:
Switch Acknowledge the error message.

Move the drive in the negative direction, e.g. using
manual jogging until clear of the positive limit switch

Limit switch signal not connected to Set the level inversion for the digital input E2 to

terminal E2 inverse logic (C0114/002 = 1) or

Hard wire the terminal E2 to 24V DC

401 NegLimit Negative limit switch actuated Move clear from the negative limit switch:

Switch

Move the drive in the positive direction, e.g. using

manual jogging until clear of the negative limit

switch
Limit switch signal not connected to Set the level inversion for the digital input E1 to
terminal E1 inverse logic (C0114/001 = 1) or

Hard wire the terminal E1 to 24V DC

402 PosSWLimit | Positive software limit position has Move the drive in the negative direction to the
reached/passed permissible traversing range.

Set the limit value for the positive software limit

position (C3223/000) to a higher value.

403 NegSWLimit | Negative software limit position has Move the drive in the positive direction to the
reached/passed permissible traversing range.

Set the limit value for the negative software limit

position (C3224/000) to a lower value.

405 FollError The drive cannot follow the setpoint, - Increase current threshold in C0022/000 and as
the actual foIIowing error is greater ) aresult increase the maximum torque
tégl;lg}go\flue setin the parameters in (CAUTION: pay attention to motor heating!)

- Reduce dynamic requests
(accelerations/decelerations)

- Increase following error limit in C3218/001

- Check drive dimensioning as necessary

410 DriveNotRdy | Automatic operation has been - Controller inhibit can be triggered using
interrupted by a controller inhibit set terminal 28, a bus system (AIF or CAN bus), the
by the user. control codes C0040/000 and C0135/000 or the

system variables DCTRL_bCinh1_b and
DCTRL_bCinh2_b.

- Re-enable the target system, acknowledge the
error and return the drive to the required
operating mode.

419 StateBusError | Another drive axis connected to the - Identify the drive in the state bus
state bus has a fault. All controllers interconnection that has caused the error,
connected are set to the error status .

StateBusError using the terminals ST. rectlfy thg cause of the error and reset the error
on this drive

- Then reset the state bus error on all other
drives that are connected to the state bus.

420 OU_MCTRL | Automatic operation has been An overvoltage on the DC bus is detected using the

Error interrupted by a brief overvoltage on system variable MCTRL_bOverVoltage_b: if this
the DC bus. error occurs proceed as follows:

- Acknowledge the error.

- Set the drive back to the required operating
mode.

To determine the cause of the error, refer to error

message no. 20 (OU) in the system error messages.

421 LU_MCTRL Automatic operation has been An undervoltage on the DC bus is detected using the

Error interrupted by undervoltage on the system variable MCTRL_bUnderVoltage_b: if this
DC bus. error occurs proceed as follows:

- Acknowledge the error.

- Set the drive back to the required operating
mode.

To determine the cause of the error, refer to error

message no. 30 (LU) in the system error messages.
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11.4.3

Lenze

User-defined error messages

FlyingSaw
Appendix

Error Error code | Cause Remedy
number
500 UserError The related input bUser Evaluate the logic providing the signal on the input

Error on the function block
ErrorHandling has been activated by a
positive edge. The signal causing the
error has been programmed on the
user's side.

bUserError.
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