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Preface

Legal information

This documentation was produced with utmost care. The products and scope of functions de-
scribed are under continuous development. We reserve the right to revise and amend the docu-
mentation at any time and without prior notice.

No claims may be made for products which have already been delivered if such claims are based
on the specifications, figures and descriptions contained in this documentation.

Personnel qualifications

This description is solely intended for skilled technicians who were trained in control, automation
and drive systems and who are familiar with the applicable standards, the relevant documenta-
tion and the machining application.

It is absolutely vital to refer to this documentation, the instructions below and the explanations to
carry out installation and commissioning work. Skilled technicians are under the obligation to use
the documentation duly published for every installation and commissioning operation.

Skilled technicians must ensure that the application or use of the products described fulfil all
safety requirements including all applicable laws, regulations, provisions and standards.

Further information

Disclaimer

Links below (DE)
https://www.isg-stuttgart.de/produkte/softwareprodukte/isg-kernel/dokumente-und-downloads

or (EN)
https://www.isg-stuttgart.de/en/products/softwareproducts/isg-kernel/documents-and-downloads

contains further information on messages generated in the NC kernel, online help, PLC libraries,
tools, etc. in addition to the current documentation.

It is forbidden to make any changes to the software configuration which are not contained in the
options described in this documentation.

Trade marks and patents

Copyright

ISG®, ISG kernel®, ISG virtuos®, ISG dirigent®, TwinStore® and the associated logos are re-
gistered and licensed trade marks of ISG Industrielle Steuerungstechnik GmbH.

The use of other trade marks or logos contained in this documentation by third parties may result
in a violation of the rights of the respective trade mark owners.

© ISG Industrielle Steuerungstechnik GmbH, Stuttgart, Germany.

No parts of this document may be reproduced, transmitted or exploited in any form without prior
consent. Non-compliance may result in liability for damages. All rights reserved with regard to the
registration of patents, utility models or industrial designs.
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General and safety instructions

Icons used and their meanings

This documentation uses the following icons next to the safety instruction and the associated
text. Please read the (safety) instructions carefully and comply with them at all times.

Icons in explanatory text

> Indicates an action.
= Indicates an action statement.

Acute danger to life!

If you fail to comply with the safety instruction next to this icon, there is immediate danger to hu-
man life and health.

Personal injury and damage to machines!

If you fail to comply with the safety instruction next to this icon, it may result in personal injury or
damage to machines.

Attention

Restriction or error
This icon describes restrictions or warns of errors.

Tips and other notes

This icon indicates information to assist in general understanding or to provide additional informa-
tion.

General example
Example that clarifies the text.

Programing Example

NC programming example

Programming example (complete NC program or program sequence) of the described function or
NC command.

Release Note

Specific version information

Optional or restricted function. The availability of this function depends on the configuration and
the scope of the version.
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Task

Overview

This document is a summary of the following three functionalities:
* Online tool radius compensation
* Dynamic Contour Control
» Geometric feed adaptation

Properties

Online tool radius compensation permits the integration of technology-specific tool compensation
in real time. It is specially designed for EDM wire erosion with an inclined wire in 2-path applica-
tions.

Dynamic Contour Control (DCC) compensates for deviations between the programmed and the
actually produced contour, for example, resulting from the physical deformations of an erosion
wire. The aim is to adapt the actual contour to the nominal contour.

Geometric feed adaptation allows the user to influence the feed rate by using custom (geometry-
dependent) algorithms. With EDM wire erosion, this is specially designed to ensure constant sur-
face removal.

Programming

Online tool radius compensation: Only applies when tool radius compensation (G41/G42) is
enabled. Requires a C2 continuous parallel path taken from static tool radius compensation. Sup-
ports 2-path configuration with independent dynamic planning and synchronised output.

Dynamic Contour Control: Modifies the interpolated tool centre path as a function of current
and previous contour elements, tool parameters and PLC influence (e.g. velocity dependency).

Geometric feed adaptation: Calculates a factor that is multiplied by the current command velo-
city and the override factor. The calculation is based on a cyclically corrected radius centre point
path where the tool radius consists of the actual tool radius and a gap value.

Please refer to the relevant sub-sections for a description of the exact programming:
* Online tool radius compensation [ 23]

» Dynamic Contour Control [ 49]

» Geometric feed adaptation [ 40]

Mandatory note on references to other documents

For the sake of clarity, links to other documents and parameters are abbreviated, e.g. [PROG] for
the Programming Manual or P-AXIS-00001 for an axis parameter.

For technical reasons, these links only function in the Online Help (HTML5, CHM) but not in pdf
files since pdfs do not support cross-linking.
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2

2.1

Task

Online tool radius compensation

Overview

The online tool radius compensation functionality allows users to integrate technology-specific
tool compensation data.

The functionality is particularly useful for EDM wire erosion with an inclined wire in 2-path applic-
ations.

Release Note

The functionality is available as of CNC Build V3.1.3108.

This function is an additional option requiring a license.

Properties

Parameter

Online TRC (TRC = Tool Radius Compensation) is only enabled when tool radius compensation
is active. The functionality is activated by G41 or G42 and deactivated by G40.

Programming

The P-CHAN-00550 [ 33] parameter must be set when a 2-path application is used.

The functionality is activated and deactivated using the standard tool radius compensation com-
mands (G40/G41/G42). Online tool radius compensation is then defined using the #TRC com-
mand [ 24].

Links to other documents

For the sake of clarity, links to other documents and parameters are abbreviated, e.g. [PROG] for
the Programming Manual or P-AXIS-00001 for an axis parameter.

For technical reasons, these links only function in the Online Help (HTML5, CHM) but not in pdf
files since pdfs do not support cross-document linking.
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Online tool radius compensation

2.2 Description

TwinCAT3

CNC

Internal

transformation
library

NO1 D6 : tool radius
N10 #TRC[ONLINE
=1 INVERSE=1 ..]]
N20 G42
N30 X100

N90 G40

DRIVE IFC

CNC tool
parameter

C++ Modules

Online tool radius
compensation

Transformation

Fig. 1: Placing online tool radius compensation in the NC channel

Prerequisite:

In order to use online tool radius compensation, the generated parallel path of the static tool ra-
dius compensation in the non-real-time part of the CNC must supply a C2 continuous contour
(i.e. curvature continuous). For this reason, the selection of commands is restricted to static tool

radius compensation.

The list of available and impermissible commands for tool radius compensation is in the sub-sec-
tion Overview of commands [ 13].

McCOM - Online adaptation
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Sequence in the NC channel

The figures below describe the principle sequence.

The NC program generated is used to determine a parallel path in the non-real-time part of the
CNC and for which dynamic planning is carried out:

Dynamic planning using this parallel path is only adequately precise for online TRC for small radii
(approx. <1 mm) and small tool inclinations (approx. < 15 °). A deviating path generated by on-
line TRC is not taken into account by dynamic planning. In extreme cases, this can result in ac-
celeration overshoots.

This dynamically planned path is used to recalculate the programmed path in the real-time part of
the CNC. This is then followed by the online tool radius compensation that calculates the com-
pensation data in each cycle.

Path planning

Programmed path

Static TRC in plane Equidistant path
PPREP dynamic planning e\ -
Online

Interpolation

Restored
programmed path

Inverse TRC

Online TRC TCP path

Fig. 2: Principle sequence in the NC channel
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Online tool radius compensation

Multi-path configuration and tool radius compensation

Tool radius compensation allows 2 paths to be programmed in an NC line, see the PROG sec-
tion: 2-path programming. The parallel path and dynamic planning are executed in each path in-
dependently of any other path. At the time of interpolation, the two paths are output again syn-

chronised.

This takes place provided the parameter P-CHAN-00550 [ 33] is set:

configuration.tool radius comp.function MULTI PATH

Path planning

Static TRC in plane

PPREP dynamic planning

Online

Interpolation

- e

Fig. 3: 2-path programming flow with online TRC

O upper

Programmed path
© lower

.. Equdistant path

~

- -

Restored
-------- -, programmed path

______

.I TCP path

You can integrate your own online tool radius compensation based on the “Extracted pro-

grammed path”.

McCOM - Online adaptation
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Application example

A possible application is to use a TcCOM object in conjunction with a 2--path application. When
the tool (wire) is inclined, an ellipse is then produced from the tool radius in the plane.

Wire

W

Upper plane Wire

cross section )

L

lane

Lower plane cross section

Fig. 4: 2-path application with inclined wire
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Online tool radius compensation

2.2.1 Overview of commands

The list below contains the G commands that affect tool radius compensation in the NC program
divided into permitted and impermissible commands:

Permitted commands

NC command

Meaning

G26 Circular transitions with TRC

G40 Deselect tool radius compensation

G41 Activate TRC/CRC on left of contour

G42 Activate TRC/CRC on right of contour

G138 Mode: Direct TRC selection

G139 Mode: Indirect TRC selection

G140 Deselecting contour masking

G141 Selecting contour masking

G236 Mode: Direct TRC selection/deselection on the path
G237 Mode: Direct TRC selection/deselection on the path
G239 Mode: Selecting/deselecting TRC directly without block

Impermissible commands

NC command

Meaning

GO05 Tangential TRC selection/deselection
G25 Linear transitions with TRC
G238 Mode: Selecting inside corner of TRC

#TRC [REMOVE_MASKED_BLOCKS]

Remove contour loops

If an impermissible command is used, error ID 90166 is output.

McCOM - Online adaptation
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222 Properties of tool radius compensation

The following information is always transferred to the McCOM object of the online tool radius
compensation functionality:

* the current tool radius,

* the position,

» the path tangent vector and the
* tool direction vector

The response to block transitions and to selection and deselection of the static tool radius com-
pensation functionality is only intended as an aid to understanding.

The initial situation for online tool radius compensation is to calculate static tool radius compens-

ation.
Tool TR
Programmed path
-
Compensated path
Selection >
Deselection
Workpiece
Y

< Circular transition
G26)
‘ > X (G26)

Fig. 5: Workpiece with static tool radius compensation
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2221 Reaction with block transition at angles greater than 180°

Static tool radius compensation adds circular elements to close contours when G26 and block
transitions with transition angles greater than 180° are used. An inserted circular element makes
a parallel path tangentially continuous.

A contour tangent continuously changes in a circular element.

The time for changing a contour tangent is approximately the traversed circular path divided by
the velocity attained.

The inverse TRC is reduced to a single point when an added circular element is interpolated.

Based on this inverse TRC path, online tool radius compensation calculates the required TRC
compensation in every tracing cycle.

Perpendicular tool

With a perpendicular tool, the resulting online TRC path is identical to the planned 2D TRC path.

AN

Programmed path
e |nverse TRC
Interpolated path

X —— Tangent of path

Fig. 6: Tangent rotation at the outside corners of a geometry
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Response with a perpendicular tool

A
C=90°

N1/2

nclined

TR gina ——— Programmed path
Y — |nverse TRC
Interpolated path

Online TRC
X p Tangent of path
Fig. 7: Online TRC path with inclined tool at an outside corner

Other block transitions are contained in [PROG, section: Generating compensation blocks].
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Change in tool radius:

If the tool radius is changed when tool radius compensation is active, the parameter can be influ-
enced by the TRC option “PERPENDICULAR_RADIUS_CHANGE” [ 28].

By default, if an option is inactive, the changed tool radius is extended in the following motion
block (see Reaction to change in tool radius).

The tool radius is then changed to the set option at the outside corner.

C=0°

_‘ \ - —» \E=-35°

R1

Programmed path
Inverse TRC

Interpolated path
X ——p Tangent of path

Fig. 8: Changing the tool radius at an outside corner
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2222 Reaction with block transitions at angles less than 180°
For block transitions with transition angles less than 180°, the two block elements are shortened.

An inverse TRC shifts the two involved blocks back to the programmed contour. The profile of an
inverse TRC at this point is neither CO continuous nor C1 continuous. During the interpolation,
the profile of an inverse path jumps from the end of the first block to the start of the second block.

Based on this inverse TRC path, online tool radius compensation calculates the real TRC path.

Criginal

Programmed path
— |Nverse TRC
Interpolated path
Online TRC
p Tangent of path

Fig. 9: Response at the inside corner of a geometry at block transitions with a angle of 90°

Other block transitions are contained in [PROG, section: Generating compensation blocks].
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Change in tool radius:

If the tool radius is changed when tool radius compensation is active, the parameter can be influ-
enced by the TRC option “PERPENDICULAR_RADIUS_CHANGE” [ 28].

By default, if an option is inactive, the changed tool radius is extended in the following motion
block (see Reaction to change in tool radius).

If this option is set, the following profile results at the inside corner.

X

Fig. 10: Change in tool radius at the inside corner of a geometry at block transitions with
an angle of 180°
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2.3 Adding Online Tool Radius Compensation via TcCOM
231 Interface methods

Methods to be implemented

The following method must be implemented for online tool radius compensation (TcCncToolRa-
diusComplnterfaces.h):

* virtual HRESULT TCOMAPI CalculateTrcPath (PTcToolRadiusCompParam trc)=0;

CalculateTrcPath Calculating the compensated path using the specified tool radius in the program-
ming coordinate system.

Input:

Current parameters of tool radius compensation.

Member variables must be initialised in the class constructor to dimension the in-
put and output coordinates.

2.3.2 Instance data

Working data — TcToolRadiusCompParam

Parameters of the methods

The parameters for each of the methods are transferred in encapsulated form by the structure
TcCncDynContourCtrIParam (TcCncDynContourCtrlinterfaces.h):

struct TcToolRadiusCompParam

{
EcToolRadiusComp type;

int dimension; // dimension of positions, 3 or 6 for 2 paths
int dim radius; // dimension of radius, 1 or 2 for 2 paths

const double * i path; // input: position of path, see dimension

const double * i tangent; // input: tangent of path, see dimension

const double i tool direction; // input: direction of tool, see di-
mension

const double * i radius; // input: actual tool radius, see dim radius

*

double * o path; // output: position of compensated path
}
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TcCncParam structure

The following parameters are generally used in every TcCOM interface:

struct TcCncParam
{
// Input data
EcCncCallerID caller id; // identification of caller
unsigned long block number; // block number of actual executed
// CNC program, MDI (not yet supported)
unsigned short c¢nc channel; // calling CNC channel
// Output data

double ret valuel; // additional error value

double ret value2; // additional error value

char ret text[24]; // out: additional error text, max. 24
byte
}
Caller ID

Online tool radius compensation is called at various points in the interpolation module. The fol-
lowing identifiers are available for identification:

Identification number Caller ID

1000 EcCncTrcCallerlD_Display

1001 EcCncTrcCallerlD_Interpolation

1002 EcCncTrcCallerID_GeometricFeedAdaption
1003 EcCncTrcCallerlD_TargetPos

A TcCOM object can use caller IDs to implement various algorithms for the interpolation and dis-
play functionality, e.g.:

» With an interpolation, the tool radius specified for this path is used in both paths.
» The same (e.g. secondary) radius is used for display in both paths.

McCOM - Online adaptation Page 21/75
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233 Configuring and registering a TcCOM object

Registering in TwinCAT
The following data is used to register a TcCOM object belonging to online tool radius compensa-
tion (TcCncServices.h):
* Type 3 (CCNC_REGISTEROBJECT_TYPE_TOOL_RADIUS_COMP) is default.
« If the TcCOM object does not use instance-specific objects, set the Group entry to 0.

« If the TcCOM object uses instance-specific variables, set the Group entry to the respective
channel number [1;12] assigned to the object.
Maximum one object per channel.

* Index is not used.

An online tool radius compensation object is registered via the following TcCOM interface which
is defined in the file TcCnclnterfaces.h

» virtual HRESULT TCOMAPI RegisterObject(TcCncRegisterObject& id, ITcUnknown* ipUnk)=0;
» virtual HRESULT TCOMAPI UnregisterObject(TcCncRegisterObject& id)=0;

Supplying the TcCOM object

After online tool radius compensation is generated, there should be 2 files available:
1. TMC file
2. Driver file

The description of online tool radius compensation is contained in the TMC file, e.g. TcCncMyOn-
lineToolRadiusComp.tmc.

The file is located in the work directory of the solution.

The drive file directory is dependent on Release or Debug;
» <TwinCAT>\3.1\sdk\_products\TwinCAT RT (x64)\Release or
» <TwinCAT> \3.1\sdk\_products\TwinCAT RT (x64)\Debug

When the configuration is activated, the respective driver file is automatically copied to the direct-
ory <TwinCAT>\3.1\Driver\Autolnstall.

Based on the above example name: TcCncMyOnlineToolRadiusComp.sys

You only need to trigger the generation (Debug/Release) and activate the associ-
ated configuration.

The procedure for debugging the created online tool radius compensation is analogous to debug-
ging an McCOM transformation. This procedure is described in [McCOM transformation, section:
Debugging the transformation].

Loading the object

Loading the object for online tool radius compensation is described in “Integrating online tool ra-
dius compensation object [ 71]".
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24

Programming

The use of online tool radius compensation (online TRC) is defined in the programming of the IN-
VERSE and ONLINE options [ 24]. The selected setting becomes effective when tool radius
compensation (TRC) is activated by G41 or G42. Online TRC is deselected when TRC is deactiv-
ated with G40.

Attention

In order to use online TRC, both options
#TRC [INVERSE=1 ONLINE=1] must be set.
Otherwise an error message with ID 22125 is output.

Programing Example

Selecting TRC with options set

N10 V.G.WZ AKT.R = 0.3

N20 G26

N30 G138

N70 #TRC [INVERSE=1 ONLINE=1] ( Set options)

N100 GO X0 YO UO VO

N280 G41 ( Select TRC)

( of the contour)

N500 G40 ( Deselect TRC)
N550 M30

Programming the tool radius

Identical tool radii in both paths
N.. V.G.WZR=0.15

Alternatively:
N.. V.G.WZR=0.15 : X100 Y20: U100 V20

Different tool radii in both paths

N.. : V.G.WZR=0,139 : V.G.WZR=0.15
Alternatively:
N.. : V.G.WZR=0.139 X100 Y20 : V.G.WZR=0.15 U100 V20

Define the tool radius in the reference path
N.. : V.G.WZR=0,134

Define the tool radius in the second path
N.. : : V.G.WzZR=0,151
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241 TRC options for online TRC and 2-path
Online TRC

The following parameters can influence online tool radius compensation. They can only be set
when tool radius compensation is active (G41/G42).

The INVERSE parameter is used to extract the originally programmed path using the offset paral-
lel path generated by tool radius compensation.

When the INVERSE parameter is set, the ONLINE parameter permits settings for online tool ra-
dius compensation. Online tool radius compensation can be implemented by a TcCOM object.

Attention

The ONLINE parameter may only be set to a value unequal to 0 if the INVERSE
parameter is active. If INVERSE is deactivated, error ID 22125 is output.

Syntax:

#TRC [ [INVERSE=..] [ONLINE=..] [ONLINE_BY_VECTOR=..]]
INVERSE-=.. Extract parallel path created by tool radius compensation.
0: no extraction (default).
1: Extract the parallel path.
ONLINE=.. Set online tool radius compensation:
0: No calculation of online tool radius compensation.
1: Calculate the compensated path via TcCOM interface.

2: Simple calculation of the parallel path for each plane in the CNC (corresponds to

the path taken from tool radius compensation, only for testing)

3: Calculate the parallel path by considering tool geometry in the CNC.
ONLINE_BY_VECTOR=.. This parameter determines the method used to backward transform a 3D TRC online

compensated position on the coordinate system plane.

0: The shift along the wire direction must be implemented in a TcCOM object of the

kinematic transformation.

1: The shift along the wire direction is executed directly after 3D TRC compensation

by the CNC.

2: Combined solution: the generation of cyclic command values uses the implementa-

tion in the TcCOM object of the kinematic transformation; the display uses the calcula-
tion executed by the CNC directly after 3D TRC compensation.
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Basic radius for tool radius compensation

This option can be used to specify whether the tool radius compensation for individual paths is
used to calculate the parallel path using the tool radius specifically defined for this path. Alternat-
ively, the tool radius of the path that can be defined using this option.

This option can be used with EDM wire erosion to display the ideal path on an HMI, whereas tak-
ing wire wear is considered in the calculation of the nominal geometry.

Syntax:

#TRC [ [MULTI_PATH_RADIUS=.]]
MULTI_PATH_RADIUS=.. This parameter specifies the tool radius that is to be used by the static tool radius

compensation to calculate the parallel path.
INDIVIDUAL/ DE-  The tool radii programmed in each path are used (default).

FAULT
REFERENCE The tool radius of the reference path is used.
SECONDARY The tool radius of the secondary path is used.

Dynamic offset overlapping

Dynamic offset overlapping is a user-specific overlapping of the TCP path acting in the online
TRC.

Therefore, overlapping axis motions can only be considered to a limited extent when maximum
velocity and acceleration are planned in the CNC.

Overlaps can lead to acceleration overshoots, especially at inside corners. To prevent this, the
CNC analyses the tangent rotation at inside corners and uses this to determine the maximum
permissible dynamics.

The function in the online TRC is enabled/disabled by the PLC. The calculation of the permissible
dynamics for offset overlapping at inside corners is enabled by the following programming com-
mand:

Syntax:

#TRC [ [DYNAMIC_VARIATION_MAX_OFFSET=..] ]
DYNAMIC_VARIATION_MAX_OFF- Define the maximum dynamic offset in [0.1um]

SET =..

0: Disable Dynamic Offset Overlapping (default).
> 0: Enable; maximum offset is used to calculate the dynamics.
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TAPERLINK

The TAPERLINK option permits synchronisation between the reference path and the s3econdary
path in a 2-path configuration in order to obtain the optimum wire angle. See [FCT-C49, section:
Description].

The condition for using this function is a 2-path configuration and selection of tool radius com-
pensation using G41 or G42.

Syntax:

#TRC [ [TAPERLINK=.]]

TAPERLINK =..

Define mode for the taper link function.

0: Taper link function inactive (default).

1: Taper link active: Compensation is active on both paths; automatic detection.
2: Taper link active: Reference path compensates the secondary path.

3: Taper link active: Secondary path compensates the reference path.
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2.4.2 TRC option GEN_CIR_BLOCK_IN_CORNER

This option integrates a virtual circle (radius 0) in inside corners when tool radius compensation is
active. Inside corners are transitions between motion blocks whose transition angle is less than
180°.

Only possible with a tool radius unequal to 0.

This option must be used to avoid acceleration overshoots.

Syntax:

#TRC [ [GEN_CIR_BLOCK_IN_CORNER=..] ]
GEN_CIR_BLOCK_IN Insert virtual circular blocks of radius 0 to inside corners of the tool radius compensation.

_CORNER=.. 0: Do not insert virtual circular blocks (default)
1: Insert virtual circular blocks
24.3 TRC option G236_LIN
This option only takes effect when G236 selection mode is used and when the transition angle is
within the selection and deselection range of the tool radius compensation between 90° and 180°
Syntax:
#TRC [ [G236_LIN =..]]
G236_LIN=.. Define whether a circular or linear block is inserted in the described angle range of 90° to
180°.

0: Insert a circular block (default)
1: Insert a linear block
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244 TRC option PERPENDICULAR_RADIUS_CHANGE

This option directly extends a programmed change in tool radius by inserting a motion orthogonal
to the programmed contour.

y —
-‘\\ ,/- g )
_ " N\
.\ /\,} b 1
N | M~ | TR2
TR1 r % E__\\I ’l‘ ! i L
.. ___ ' . - - s
/ o
—a N50 N60
Y Workpiece
T—b X
Fig. 11: Orthogonal extension of a tool radius change
Syntax:
#TRC [ [PERPENDICULAR_RADIUS_CHANGE-=..]]
PERPENDICULAR_ This parameter can extend the change in tool radius perpendicular to the contour.

RADIUS_CHANGE=.. 0: No perpendicular extension for the change in the new tool radius (default)
1: Perpendicular extension for the change in the new tool radius

In the program examples, a change is made to the tool radius between the programmed motion
blocks N50 and N60.

To illustrate the response, a very large change in tool radius is chosen. Normally, a change in
tool radius involves very minor compensation, e.g. caused by wear.

Several block transitions are shown in the examples below. All combinations of linear and circular
blocks are permitted.
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Change of tool radius at inside corner

Workpiece

%Test.nc

NO5 GO X0 YO F1000

#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=5

N20 G42

N40 GO1 X20 YO

N50 GO1 X50 Y50

N55 V.G.WZ_AKT.R =6

N60 GO1 X100

N70 G40 X120 YO

N99 M30

Workpiece

%Test.nc

NO5 GO X0 Y0 F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1]
N10 V.G.WZ_AKT.R=6
N20 G42

N40 G01 X20 YO

N50 G01 X50 Y50

N55 V.G.WZ_AKT.R=5
N60 G01 X100

N70 G40 X120 YO

N99 M30

%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=5
N20 G42

N30 G0O1 X10 Y20

N40 G01 X20

N50 G03 X50 Y25 R30
N55 V.G.WZ_AKT.R=6
N60 G03 X90 Y18 R40
N70 G01 X100

N80 G40 X120 YO

N99 M30
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%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R= 6
N20 G42

N30 GO1 X10 Y20

N40 G01 X20

N50 G03 X50 Y25 R30
N55 V.G.WZ_AKT.R=5
N60 G03 X90 Y18 R40
N70 G01 X100

N80 G40 X120 YO

N99 M30

Change of tool radius at outside corner

Workpiece

%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=6
N20 G42 G25

N40 G0O1 X20 Y20

N50 GO1 X50

N55 V.G.WZ_AKT.R=5
N60 GO1 X80 Y50

N70 G01 X120

N80 G40 X140 YO

N99 M30

Workpiece

%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R= 6
N20 G42 G26

N40 G01 X20 Y20

N50 GO1 X50
N55V.G.WZ_AKT.R=5
N60 GO1 X80 Y50

N70 G0O1 X120

N80 G40 X140 YO

N99 M30
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Workpiece

%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=5
N20 G42 G25

N40 GO1 X20 Y20

N50 G0O1 X50

N55 V.G.WZ_AKT.R =6
N60 GO1 X80 Y50

N70 G01 X120

N80 G40 X140 YO

N99 M30

%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=5
N20 G25

N30 G42 X10 Y10

N40 G01 X20

N50 G02 X60 YO R30
N55 V.G.WZ_AKT.R =6
N60 G02 X90 Y12 R50
N70 G01 X100

N80 G40 X120 YO

N99 M30

%Test.nc

NO5 GO X0 YO0 F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1]
N10 V.G.WZ_AKT.R=5
N20 G26

N30 G42 X10 Y10

N40 G01 X20

N50 G02 X60 YO R30
N55 V.G.WZ_AKT.R =6
N60 G02 X90 Y12 R50
N70 G01 X100

N80 G40 X120 YO

N99 M30
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Workpiece

I N60?
X

N60*

%Test.nc

NO5 GO X0 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=5
N20 G25

N30 G42 X10 Y10

N40 G01 X20

N50 G02 X60 YO R30
N55 V.G.WZ_AKT.R =6
N60 G01X80 Y40

N70 G01 X100

N80 G40 X120 YO

N99 M30

Workpiece

%Test.nc

NO5 GO X0 YO0 F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1]
N10 V.G.WZ_AKT.R=5
N20 G26

N30 G42 X10 Y10

N40 G01 X20

N50 G02 X60 YO R30
N55 V.G.WZ_AKT.R =6
N60 G01X80 Y40

N70 G01 X100

N80 G40 X120 YO

N99 M30
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2.5

Parameter

P-CHAN-00550

Definition of functionalities for tool radius compensation

Description This parameter defines individual functionalities for tool radius compensation.
Parameter configuration.tool_radius_comp.function
Data type STRING
Data range MULTI_PATH: 2-path configuration and 2-path programming active
-: No functionalities defined.
Dimension -

Default value

*

Remarks

Parameter is available as of the following Builds: V2.11.2040.04 ; V2.11.2810.02 ;
V3.1.3079.17 ; V3.1.3107.10

* Note: The default value of variables is a blank string.

The parameters P-CHAN-00555 and P-CHAN-00556 can be used to define functions de-
pending on the machining mode.
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2.6 Error messages

User-specific compensation errors

Besides the standard transformation errors, the user can issue user-defined errors for some
methods (e.g. error ID 123) by using the function return value (0 = OK).

HRESULT CToolRadiusComp::CalculationTrcPath(PTcCncToolRadiusCompParam trc){

if (...)

return 123; // raise error

return S_OK;
}

Error messages in TcCncUsersEvents.xml

In the event of an error, the user-defined return value of the method can be transferred to the er-

ror message evaluation via the PLC or the TwinCAT Event Logger, see also FCT-M7: TwinCAT3
error output.

Error messages must be supplemented in the corresponding language in the XML error message
file. (C\TwinCAT\3.1\Target\Resource):

<Event>
<ld>123</ld>
<Message Lcld="1033">Online tool radius compensation: error 123</Message>
<Message Lcld="1031">Online tool radius compensation: Error 123</Message>

</Event>

The error is output by the Event Logger.
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3 Geometric feed adaptation
3.1 Overview
Task

The Geometric Feed Adaptation functionality offers the option of ensuring constant surface re-
moval with EDM wire erosion by using a factor that acts cyclically on the command feed rate

Release Note

The functionality is available as of CNC Build V3.1.3108.

This function is an additional option requiring a license.

Properties

The functionality can be used via a user-specific TcCOM object.

Geometric feed adaptation is used to determine a factor that is multiplied by the current com-
mand velocity and the override factor.

Programming and parametrisation

The functionality can be configured, activated and deactivated using the NC command #GEO
FEED ADAPT [ 40] and the associated channel parameters [ 35].

Links to other documents

For the sake of clarity, links to other documents and parameters are abbreviated, e.g. [PROG] for
the Programming Manual or P-AXIS-00001 for an axis parameter.

For technical reasons, these links only function in the Online Help (HTML5, CHM) but not in pdf
files since pdfs do not support cross-document linking.
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3.2 Description

Geometric feed adaptation is used to calculate a factor for wire erosion to ensure constant sur-
face removal.

The calculations are based on a cyclically corrected radius centre point path. The tool radius con-
sists of the actual tool radius and an additional parameter, i.e. the gap value.
Corrected path positions are cyclically supplied to the TcCOM object.

The additional parameters required can be transferred by the PLC. The parameters can also be
defined in the NC program.

The result of the calculations is a factor that is multiplied in the commanded feed rate.

The arrangement of contour control in the NC channel is shown below:

N10 #GEO FEED ADAPT ON[...]
N20 #TRAFO ON
N30 X50 L

TwinCAT3 N8O #GEO FEED ADAPT OFF
NSO M30

CNC C++ Modules

Internal

transformation
library

Geometrical
feed adaption

DRIVE IFC

Fig. 12: Geometric feed adaptation in the NC channel

With a TcCOM object with instance-specific variables, the object must be con-
figured in the respective CNC channel.

3.21 Integration in the NC channel

Geometric feed adaptation consists of multiple elements:
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1. Call the online TRC with caller ID "Geometric feed adaptation". The gap value taken from the
NC program (pre-assignment in the channel list) is then added to the wire radius.

2. Transform the positions from PCS to MCS coordinates. The positions of the second plane are
calculated relative to the reference coordinate system.

3. Call the TcCOM object "Geometric feed adaptation". Calculate the additional override factor
which is then multiplied by the override value from the PLC.

N10 #GEO FEED ADAPT ON [CALL=EXTERNAL]

N30 X100
_ ¥

IPO

Override

Velocity

Interpolation

PLC

GapGFA

’ TcCOM
TcCOM
Geo feed adapt

Cart. trafo Cart. trafo

Pos, Pos

MCS, GFA

Geo feed adapt

MCS,IPO

Pos

ACS,IPO

Fig. 13: Integrating the object in the NC channel
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3.3 Adding a geometric feed adaptation via TcCOM
3.3.1 Interface methods

Methods to be implemented

The following methods must be implemented for a geometric feed adaptation
(TcCncGeoFeedAdaptinterfaces.h):

* virtual HRESULT TCOMAPI CalculateFeedAdaption(PTcGeoFeedAdaptParam gfa)=0;

CalculateFeedAdaption When the functionality is in its active state, the calculation takes place in each inter-
polation cycle.

The method calculates an override factor dependent on the surface ratio.
Input: Current parameters for geometric feed adaptation

3.3.2 Instance data

Working data - PTcGeoFeedAdaptParam

Parameters of the methods:

The parameters for each of the methods are transferred in encapsulated form by the structure
PTcGeoFeedAdaptParam (TcCncGeoFeedAdaptinterfaces.h).

struct PTcGeoFeedAdaptParam

{
// config: EcGeoFeedAdapt ParamStandard

EcGeoFeedAdapt type;

// config: dimension of path : 1 or 2
int dim path;

// config: dimension of tool parameters
int dim tool param;

// tool parameters

const double * i tool param;

// feed adaption factor

double * o feed adaption;

struct TcGeoFeedAdaptPath path[2]; //

Path-specific parameters:

struct TcGeoFeedAdaptPath

{
// input: 3-dim GFA position X,Y,Z

const double * 1 position gfa;
// Input: 3-dim display position X,Y,7Z
const double * 1 position display
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3.3.3 Configuring and registering a TcCOM object

Registering in TwWinCAT

The following data is used to register a TcCOM object (TcCncServices.h):
* Type 5 (TCCNC_REGISTEROBJECT_TYPE_GEO_FEED_ADAPT) is default.
« If the TcCOM object does not use instance-specific objects, set the Group entry to 0.

« If the TcCOM object uses instance-specific variables, set the Group entry to the respective
channel number [1;12] assigned to the object. Maximum one object per channel.

* Index is not used.

A geometric feedforward control object is registered via the following TcCOM interface which is
defined in the file TcCnclinterfaces.h:

* virtual HRESULT TCOMAPI RegisterObject(TcCncRegisterObject& id, ITcUnknown* ipUnk)=0;
» virtual HRESULT TCOMAPI UnregisterObject(TcCncRegisterObject& id)=0;

Supplying the TcCOM object

After geometric feed adaptation is generated, there should be 2 files available:
1. TMC file
2. Driver file

Geometric feed adaptation is described in the TMC file, e.g. TcCncMyGeoFeedAdapt.tmc.
The file is located in the work directory of the solution.

The drive file directory is dependent on Release or Debug;
» <TwinCAT> \3.1\sdk\ products\TwinCAT RT (x64)\Release or
» <TwinCAT>\3.1\sdk\ products\TwinCAT RT (x64)\Debug

When the configuration is activated, the respective driver file is automatically copied to the direct-
ory <TwinCAT>\3.1\Driver\Autolnstall.

Based on the above example name: TcCncMyGeoFeedAdapt.sys

You only need to trigger the generate function (Debug/Release) and activate the
associated configuration.

The procedure for debugging the created geometric feed adaptation is analogous to debugging
an McCOM transformation. This procedure is described in [McCOM transformation, section: De-
bugging the transformation].

Loading the object

Loading the object for geometric feed adaptation is described in “Integrate geometric feed adapt-
ation object [ 61]".
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3.4 Programming

Syntax:

#GEO FEED ADAPT [ON/OFF] [CALL=.. [I<i>=.] [F<j>=..] { I<i>=.{ F<j>=..} ]

ON Activate geometric feed adaptation, analogous to P-CHAN-00386 [ 41].
OFF Deactivate geometric feed adaptation, analogous to P-CHAN-00386 [ 41].
CALL=.. Type of method used for geometric feed adaptation.

Permitted identifiers:
* DEFAULT - The method in P-CHAN-00387 [ 41] is used (default)
« EXTERNAL - A customer-specific method is used
I<i>=.. SGN32 value, analogous to the P-CHAN-00391 [ 42] parameter.
where i=0 - 3.
The equals sign is mandatory,
e.g. 12=17
F<j>=.. REALG64 value, analogous to the P-CHAN-00390 [ 41] parameter.
where j=0 - 3.

Cation:
FO=<gap_value> [0.1 ym] is default.

The equals sign is mandatory,
e.g. F2=3.45

The following V.G. variables can be accessed in the NC program:

APT.CALL adaptation.
0: EXTERNAL

Variable Meaning Data type | Input/out- | Permitted
put unit access:
Read/
Write
V.G.GEO_FEED_AD- | Indicates whether geometric feed adaptation is | Boolean 0/1 L
APT.ACTIVE active.
V.G.GEO_FEED_AD- | Indicates the method used for geometric feed | SGN32 0/1 L

External geometric feed adaptation in 2-path application

Programing Example

N180 #GEO FEED ADAPT ON [CALL=EXTERNAL FO0=12.3]
N260 G141

N270 G139 G26

N270 GO1 G42 : X10 YO : Ul2 V2

N400 G40 : X0 YO : UO VO
N410 #GEO FEED ADAPT OFF
N420 M30
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3.5

Parameter

P-CHAN-00386

Select/deselect the constant surface feed rate function

Description This parameter selects/deselects the constant surface feed rate.
Parameter geo_feed_adapt.active

Data type BOOLEAN

Data range 0N

Dimension -—--

Default value 0

Remarks

Available as of V3.1.3108

P-CHAN-00387

Selection of calculation method (surface feed rate)

Description This parameter selects whether the constant surface feed rate in a COM object is calculated
or whether the algorithm integrated in the CNC is used.

Parameter geo_feed_adapt.call

Data type STRING

Data range EXTERNAL, BUILTIN

Dimension -

Default value

EXTERNAL

Remarks

Available as of V3.1.3108
BUILTIN is only for internal tests

P-CHAN-00390

REALG64 input parameters for surface feed rate

Description A total of four REAL64 input parameters can be defined for surface feed rate.
Caution:
f[0]=<gap_value> in [0.1 pm]
This entry is default.

Parameter geo_feed_adapt.param.f[i] where i=0...3

Data type REALG4

Data range MIN(REALG4) < f[i] < MAX(REAL64)

Dimension -——-

Default value

0.0

Remarks

Available as of V3.1.3108
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P-CHAN-00391 SGN32 input parameters for surface feed rate

Description A total of four SGN32 input parameters can be defined for surface feed rate.

Parameter geo_feed_adapt.param.ifi] where i = 0...3

Data type SGN32

Data range MIN(SGN32) < i[i] = MAX(SGN32)

Dimension -

Default value 0

Remarks Available as of V3.1.3108
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3.6 Error messages

Error ID Description

ID 50752 Geometric feed adaptation returns error during activation.

ID 293100 Requested COM-interface has not been configured.

ID 293101 Insufficient memory for management of COM interface.

ID 293102 The directory of the TcCom-CNC-interface objects not exist.

ID 293103 ISGCtrl not yet initialised.

ID 293104 Specified ID of COM interface is not configured.

ID 293105 Specified COM interface cannot be stored internally.
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4 Dynamic Contour Control
4.1 Overview
Task

Physical tool deformation can result in differences to the programmed contour. The differences
can be compensated at runtime using dynamic contour control.

Release Note

The functionality is available as of CNC Build V3.1.3108.

This function is an additional option requiring a license.

Properties

Depending on the calculation mode selected, the functionality can be used
« internally with CNC functions or
« externally by a user-specific TcCOM object

Programming and parameterisation

The functionality can be configured, activated and deactivated using the NC command #DCC
[ 49] and the associated channel parameters [ 53].

Links to other documents

For the sake of clarity, links to other documents and parameters are abbreviated, e.g. [PROG] for
the Programming Manual or P-AXIS-00001 for an axis parameter.

For technical reasons, these links only function in the Online Help (HTML5, CHM) but not in pdf
files since pdfs do not support cross-document linking.
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4.2 Description

Due to a physical deformation of the tool (e.g. the erosion wire), the resulting contour may devi-
ate from the programmed contour. To compensate for this error, Dynamic Contour Control (DCC)
modifies the interpolated tool centre point path as a function of the current and previous contour
elements, the tool parameters and an online influence of the PLC (e.g. velocity dependency).

The operating principle of Dynamic Contour Control is shown below:
The task of contour control is to influence the nominal contour by suitably modifying it so that the
real actual contour corresponds to the programmed nominal contour.

Compensated path

Workpiece

Wire

Desired TCP

X

Fig. 14: Geometric mode of operation of programmed and corrected path
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Dynamic Contour Control

N10 #DCC ON[..] CNC tool
N20 #TRAFO ON  parameter
) N30 X100 =
TwinCAT3
NS0 M30
CNC C++ Modules

Channel

DEC

Internal

transformation
library

Dynamic contour
control

DRIVE IFC

Fig. 15: Arrangement of Dynamic Contour Control within the system

With a TcCOM object with instance-specific variables, the object must be con-
figured in the respective CNC channel.

The function is defined either with P-CHAN-00385 [ 53] or in the NC command #DCC [ 49]

[CALL=.].
« EXTERNAL, external input
* BUILTIN, CNC-internal algorithm
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4.21 External calculation mode
#DCC[CALL=EXTERNAL]

Calculating offsets and superimposing them on the axis positions can be executed in the meth-
ods of the TcCOM object.

The arrangement in the system of a 2-path configuration is shown below. The offset is superim-
posed in the CNC:

N10 #DCC ON
N20 #TRAFO ON CNC tool
N30 X100 parameter

— \

=y

New geometry

Interpolation DCC geometry 4

DCC orientation .
Dynamic

contour control

Orientation, ¢

. trafo

Posy,.< Orientation,,
Scaling,..
PLC

ROSH

Kin. step 0 » R
PDSII\:‘ICS

Kin. step 0
Pos

ACS

v

Fig. 16: Dynamic Contour Control with implicit superimposition

Motion in the ACS system is calculated using a kinematic transformation. In addition to the de-
fault parameters, the orientation of the corrected geometry in the MCS is also specified for kin-
ematic backward transformation.

The TcCOM object can be provided with a scaling factor by the PLC via the cyclical input.
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Its arrangement in the system is shown below together with the superimposition of offsets in the
TcCOM object of the kinematic transformation:

N10 #DCC ON
N20 #TRAFO ON CNC tool
N30 X100 parameter

— \

Y

New geometry

Interpolation DCC geometry {

Posm

DCC orientation .
Dynamic

) ) contour control
Orientation, ¢

. trafo

Orientation, .

Scaling,..

PLC

Kin. step 1

TcCOM

Fig. 17: Dynamic Contour Control with explicit offset superimposition in the first kinematic
step

If the CNC is not required to superimpose Dynamic Contour Control offsets impli-
citly, the "CalculateOffset()" function must return offsets with the value 0.

You can calculate and superimpose offsets in a TcCOM object of the "kinematic transformation”
type.
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4.3 Programming
Syntax:

#DCC [ON/OFF] [CALL=.. [I<i>=..] [F<j>=..] { I<i>=.}{ F<j>=..} ]

ON Activate Dynamic Contour Control, analogous to P-CHAN-00384 [ 53].

OFF Deactivate Dynamic Contour Control, analogous to P-CHAN-00384 [ 53].

CALL=.. Type of methods used for Dynamic Contour Control.

Permitted identifiers:
* DEFAULT - The method in P-CHAN-00385 [ 53] is used (default)
* EXTERNAL - A customer-specific method is used
I<i>=.. SGN32 value, analogous to the P-CHAN-00389 [ 54] parameter.
where i=0 - 3.
The equals sign is mandatory,
e.g. 12=17
F<j>=.. REALG64 value, analogous to the P-CHAN-00388 [ 53] parameter.
where j=0 - 3.
The equals sign is mandatory,
e.g. F2=3.45
The following V.G. variables can be accessed in the NC program:

Variable Meaning Data type | Unit for Permitted
input/out- | access:
put Read/

Write
V.G.DCC.ACTIVE | Indicates whether Dynamic Contour Control is act- Boolean 0/1 L
ive.

V.G.DCC.CALL Indicates the method used for Dynamic Contour SGN32 0/1 L
Control.
0: EXTERNAL

Programing Example

#DCC Dynamic Contour Control variants

; use default settings
N10 #DCC ON ; activate
N15 #DCC OFF ; deselect DCC

; Use external method

N20 #DCC ON [CALL=EXTERNAL] ; activate

N30 #DCC [CALL=DEFAULT] ; reset to default
N40 #DCC ON ; activate using current method

; external method with parameters
N50 #DCC ON [CALL=EXTERNAL I0=1 F0=2.2 I1=7]
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4.4 Adding Dynamic Contour Control via TcCOM
441 Interface of the methods

Methods to be implemented

The following methods must be implemented for Dynamic Contour Control (TcCncDynCon-
tourControlinterface.h):

* virtual HRESULT TCOMAPI CalculateOnNewGeometry(PTcDynContourCtrIParam dcc)=0;
* virtual HRESULT TCOMAPI CalculateOrientation(PTcDynContourCtrIParam dcc)=0;
* virtual HRESULT TCOMAPI CalculateOffset(PTcDynContourCtrIParam dcc)=0;

CalculateOnNewGeometry | The calculation takes place for every new geometrical element.

The method calculates a normalisation factor depending on the current geomet-
rical transition (see table below) and the tool parameters.

Input: Current parameters of Dynamic Contour Control

CalculateOrientation The calculation takes place for every new position

The method calculates the new orientation compensation depending on the cur-
rent position.

Input: Current parameters of Dynamic Contour Control

CalculateOffset The calculation takes place for every new position

The calculation of the axis offsets in the MCS is dependent on the previously cal-
culated compensation orientation. Axis offsets are superimposed on the axis po-
sitions.

Input: Current parameters of Dynamic Contour Control
Note:

If offsets are superimposed in a kinematic transformation, the offsets of this func-
tion must have the value 0.

Geometrical transition Meaning

value

0 Position change

1 Standstill in linear motion

2 Standstill in circular motion

3 Transition from linear motion to linear motion

4 Transition from circular motion to linear motion
5 Transition from linear motion to circular motion
6 Transition from circular motion to circular motion
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4.4.2 Instance data

Working data - TcCncDynContourCtrIParameter

Parameters of the methods

The parameters for each of the methods are transferred in encapsulated form by the structure
TcCncDynContourCtrIParam (TcCncDynContourCtrlinterfaces.h):

struct TcDynContourCtrlParam

{
// config: EcDynContourCtrl ParamStandard
EcDynContourCtrl type;

// config: dimension of path : 1 or 2

int dim path;

// config: dimension of tool parameter

int dim tool param;

// input : <n>-dimensional actual parameter of tool
const double * 1 tool param;

// input : path velocity [m/s]

double i velocity;

struct TcDynContourCtrlPath path[2];

Path-specific parameters

struct TcDynContourCtrlPath

{
// calculation on new block: CalculateOnNewGeometry ()
// input: type of element, see enum EtDynContourCtrl

int 1 element type;

// input: radius of circle

double i circle radius;

// input : actual tangent change

// (== 0 for C2-continuous contour elements), 1in radiant

double 1 tangent variation;

// output: normalization factor, dependent on geometry and technology
(tool parameters): X0

double * o norm_ factor;

// calculation orientation on new sample
// position: CalculateOrientation ()
// input : normalization factor: X0

double i norm_ factor;

// input : 3-dim actual position of path: X,Y,Z
const double * 1 position;

// in-/output : 3-dim normalized orientation
double * o _orientation pcs;

// calculation offset: CalculateOffset ()

// input : 3-dim normalized orientation
double * 1 orientation mcs;
// output: 3-dim offset of path

double * o offset;
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443 Configuring and registering a TcCOM object

Registering in TwWinCAT

The following data is used to register a TcCOM object (TcCncServices.h):
» Type 4 (TCCNC_REGISTEROBJECT_TYPE_DYN_CONTOUR_CTRL) is default.
« If the TcCOM object does not use instance-specific objects, set the Group entry to 0.

« If the TcCOM object uses instance-specific variables, set the Group entry to the respective
channel number [1;12] assigned to the object.
Maximum one object per channel.

* Index is not used.

The Dynamic Contour Control object is registered via the following TcCOM interface which is
defined in the file TcCnclnterfaces.h:

» virtual HRESULT TCOMAPI RegisterObject(TcCncRegisterObject& id, ITcUnknown* ipUnk)=0;
* virtual HRESULT TCOMAPI UnregisterObject(TcCncRegisterObject& id)=0;

Supplying the TcCOM object

After Dynamic Contour Control is generated, there should be 2 files available:
1. TMC file
2. Driver file

Dynamic Contour Control is described in the TMC file, e.g. TcCncMyDynContCtrl.tmc.
The file is located in the work directory of the solution.

The drive file directory is dependent on Release or Debug;
» <TWIinCAT>\3.1\sdk\ products\TwinCAT RT (x64)\Release or
» <TwinCAT> \3.1\sdk\ products\TwinCAT RT (x64)\Debug

When the configuration is activated, the respective driver file is automatically copied to the direct-
ory <TwinCAT>\3.1\Driver\Autolnstall.

Based on the above example name: TcCncMyDynContCtrl.sys

You only need to trigger the generation (Debug/Release) and activate the associ-
ated configuration.

The procedure for debugging the created Dynamic Contour Control is analogous to debugging an
McCOM transformation. This procedure is described in [McCOM transformation//Debugging the
transformation].

Loading the object

Loading the object for Dynamic Contour Control is described in “Integrate Dynamic Contour Con-
trol object [ 65]".
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4.5

Parameter

P-CHAN-00384

Select/deselect the Dynamic Contour Control function

Description This parameter selects/deselects the Dynamic Contour Control function.
Parameter dcc.active

Data type BOOLEAN

Data range 0/1

Dimension -

Default value 0

Remarks

Available as of V3.1.3108

P-CHAN-00385

Select calculation method (Dynamic Contour Control)

Description This parameter defines that the Dynamic Contour Control function is calculated with a
TcCOM object.

Parameter dcc.call

Data type STRING

Data range EXTERNAL, BUILTIN

Dimension -—--

Default value

EXTERNAL

Remarks

Available as of V3.1.3108
BUILTIN is only for internal tests

P-CHAN-00388

REAL64 dynamic contour control input parameters (Dynamic Contour Control)

Description A total of four REAL64 input parameters can be defined for Dynamic Contour Control.
Parameter dcc.param.f[ilj where i = 0...3

Data type REALG4

Data range MIN(REALG4) < f[i] < MAX(REALG64)

Dimension -

Default value

0.0

Remarks

Available as of V3.1.3108
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P-CHAN-00389

SGN32 Dynamic Contour Control input parameters

Description A total of four SGN32 input parameters can be defined for Dynamic Contour Control.
Parameter dcc.param.i[i] where i =0...3

Data type SGN32

Data range MIN(SGN32) < i[i] = MAX(SGN32)

Dimension -

Default value

0

Remarks

Available as of V3.1.3108

4.5.1

Parameterisation example

All Dynamic Contour Control settings can be executed in the channel parameters. They are valid
at every program start and can be modified by the #DCC command [ 49] in the NC program.

Default settings:

dcc
dcc

.active FALSE
.call EXTERNAL

Parameterisation example with additional values:

dcc
dcc

.active TRUE

.call EXTERNAL
dcc.
dcc.
dcc.
dcc.

i0 1
£f0 2.3
il 2
f1 17.3
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4.6 Error messages

Error ID Description

ID 50732 Reserved memory for TwinCAT3 TcCOM dynamic contour control interface too small.

ID 50733 Dynamic contour control returns error during activation.

ID 50734 The option for dynamic contour control is not included in the current software version.

ID 50735 CalculateOnNewGeometry() of dynamic contour control returned an error.

ID 50736 CalculateOrientation() of dynamic contour control returned an error.

ID 50737 CalculateOffset() of dynamic contour control returned an error.

ID 293100 Requested COM interface has not been configured.

ID 293101 Insufficient memory for management of COM interface.

ID 293102 The directory of the TcCom-CNC interface objects not exist.

ID 293103 ISGCtrl not yet initialised.

ID 293104 Specified ID of COM interface is not configured.

ID 293105 Specified COM interface cannot be stored internally.
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Process to generate a TcCOM object

5 Process to generate a TcCOM object

Minimum requirements for using McCOM assistants

* TwinCAT3 Version 4024

 Microsoft Visual Studio 2019 Professional/Enterprise: During installation, additionally select the
option “Desktop development with C++”.

5.1 Create new project

The procedure below is an example of how to create a user-defined kinematic transformation us-
ing a TcCOM object and was generated with Visual Studio 2019.

TwinCAT3 XAE project with CNC configuration

[l TwinCAT XAE Project (XML format)
B xv Scope Project

£ Python Application

B Solution Explorer [ g

File Edit View Git Project Debug Analyze Tools Extensions Window Help  Search (Ctrl+0) p Signin 2,
Bt WM b Attach.. + & |KINID SREAREED 8 lveshre &
A [m) x
» Create a new project Seatch fortemplates A1+ - -
L|F
Recent project templates Alllanguages ~ All platforms - All project types -

Pythen

Console Application

A project for creating a command-line application that can run on .NET Core on
Windows, Linux and mac0S

C#  Llinux  macOS  Windows  Console

EW Console Application

A project for creating a command-line application that can run on .NET Core on
‘Windows, Linux and macOS

Visual Basic Linux mac0s Windows Console

nic! Class library

2230 A project for creating a class library that targets NET Standard or .NET Care
c# Android Linux mac0s Windows Library

e

b

B Class library
B 4 preject for cresting a class brory thattargets NET Standr or NET Core

Visual Basic  Android  Linux  macOS  Windows  Library

cj MsTest Test Project

A project that contains MSTest unit tests that can run on .NET Core on Windows,
Linux and MacOS.

Linux  macOs  Windows  Test

Results  Logged Events |[agig Output

Properties [E

Fig. 18: Create a new project
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DQ File Edit View Git Project Debug Analyze Tools Extensions Window Help  Search (Ctrl+0) P Signin A, - [m] X
oo (B-u-aRBE YD a]9-E - - - b Attach... ~ - | Ba kD S mAEeR =D g lveshee &

B2 RE| o x

. . rties -1 x

Conflgure yOUI" new pI’OJeCt .
P

TwinCAT XAE Project (XML format)

Project name

‘ MyTrafo ‘

Location

‘ D:\Test -

Selution name (1)

Place solution and project in the same directory

Solution Explorer

Fig. 19: Configure the new project

o0 Fle Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl-0) £ [ MyTiafo Signin &, - o X

i

‘e-0|B-ta-2 WP X 0|9 @ | Release - WwinCATRT (x64) - P Attach.. - - | Fa KIND | RER &R 2 eshee &
- B 5 98| MyTato - <local> B T -1 FEEE & wE|

Solution Explorer - 1x
co@dl o a| s
Search Solution Explorer (Ctrl+G)

521 Solution MyTrafo' (1 of 1 project)
4 gll MyTrafo

b (@l SvSTEM
[=] momon
PLC
SAFETY
[ o+
@ anavmes
b 10 Insert Motien Configuration
NC/FTF NCI Configuiation Ok
CNC Configuration
Error List
Entire Solution - || 0Emors ||[ 4 0Wamings || [@ 0 Messages || Clear Build + IntelliSense
Search Error List P~
Code  Description + Project File Line | Suppression State
Git Changes [l aatd Team Explorer Error List [JE

[7 This item does not support previewing

Fig. 20: Create a CNC configuration
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0 Fle Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl-0) » Signin 2, - O x
i0-0| B -S| X TE]D - - Release = TwinCAT RT (x64) ~ b Attach... ~ - | Fa KinD SRARERED Blveshee £
AN ~ <Local> L - -/ v o -
Solution Explorer erti
codd o a sl =
Search Solution Explorer (Ctrl+a) -2
2] Solution "MyTrafo’ (1 of 1 project)
a
Insert Item
& Anavmecs
> Evo
Multcl:
Error List
Entire Solution - |[€3 0Errors ||[ & 0Wanings ||[@ 0 Messages || Clear Build + IntelliSense
Search Error List P
Code  Description ~ Project File Line | Suppression State
[Earr solution Explorer PR s | Excepti Error List [[ERE Y Properties
[ Ready A Add A
o0 Fle Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl-0) Signin &, - O X
-0 B- a2 B X0 A9 - @ | Release - TwinCATRT (x64) < b Attach.. - | RER &R 2 eshee &
Wl 82 o [ e 3| tot .
Solution Explorer
co@dl o a| s
Search Solution Explorer (Ctrl+ )
521 Solution MyTrafo' (1 of 1 project)
4 gl MyTrafo
b (@l SvSTEM
4 [z moTon
4 [ cne
b B Tasks
22 Image Insert Item
¥ Compensations
s Axes
b s Channel 1
[l rLC
B sarerv Mulipl:
[ o+
& anavmcs
b 1o
Error List
Entire Solution - || 0Emors ||[ 4 0Wamings || [@ 0 Messages || Clear Build + IntelliSense
Search Error List P~
Code  Description + Project File Line | Suppression State
Git Ch Solution Explorer [T Error List ||
Y

[7 This item does

ot support previewing

Fig. 22: Create an axis
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5.2

5.2.1

Geometric feed adaptation

Create an object for geometric feed adaptation

The procedure below is an example of creating a user-defined geometric feed adaptation object
using Visual Studio 2019,

4] File Edit View Gt Project Build Debug Test Anshze Tools Bxtensions Window Help  Search (Ctrle0) P MyProject = o

= @ | 1] Add New item - MyProject ? < veShare &

4
4 Installed Soriing Y Search (Ctrl+E) P~

Type: TwinCAT C++ Project

Solution Explorer TwinCAT C++ Project

& @ b onine

Search Solution Ex
21 Selution "M
4 gl MyProje
4 (@ svsTE

B v

TwinCAT Versioned C++ Project TwinCAT C++ Project
Creates a TwinCAT driver project.

TwinCAT Driver Project TwinCAT C++ Project

TwinCAT Static Library Project TwinCAT C++ Project

4 [ G+ Mame [Geometric feed adaption ] :
WN:\ Location: [DaTestMyProjectt -] | Browse.. |

4 Add to Source Control =

Fig. 23: Drive project for geometric feed adaptation

0 Fle Edt View Gt Project Buld Debug Test Analyze Tools Extensions Window Help  Search (CirleQ) P | MyProject - o
: ? % veShare &

Search (Ctrl+£) p-

=@ | @ 2dd New item - Geometric_feed_adaption

EILERT S —T

Solution Explorer | 4 TwinCAT C++ Modul : T
P W”:J' - - Meduls @ TwinCAT Module Class for CNC Transformation  TwinCAT C++ Module Type: TwinCAT C++ Module
8| » Motion Creates a new TwinCAT CNC
Search Solution B b Online @ TwinCAT Module Class for CNC Feed Adaption  TwinCAT C++ Module  OcoFeedAdapt module class.
131 Solution "M
4 gl MyProje

4 @l sysTE

(=)

Fig. 24: Define class
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0] File Edit View Gt Project Bulld Dehug Test Anchze Tools FExtensions Window Help  Search (Cirle0) y] - ] x
L ~ @ | Release - TwinCATRT (xb4) - b Attach... -2 & LiveShare £
S| MyProject - <local> - B 7l | ) .
Solution Explorer v B X
A=A R x
Search Solution Explorer (Ctrl+) /
121 Solution 'MyProject’ (1 of 1 project) 7 1
4 Bl Myproject % NE
4 @l svsTEM z e
License -
b @ Real-Time
El Tasks
sfs Routes
25 Type System
[ TcCOM Objects
4 = MOTION
4 [/ cNe
b B Tasks Short name GeoFeedAdapt |
22 Image
# Compensations Class name |CGeoFeedAdapl |
4 T hes
b s Header file name |GenFeedAdapt.h |
b Axis 2 )
b Axis 2 Source file name |G=oFeedMapt.cpp |
b e Axis 4
b e Axis 5
bl Axis 6
b S Channel 1
[ pLC
SAFETY Cancel oK
4 [ C+e | | .
Geometric_feed_adaption Show output from:  TwinCAT TMC Code Generator - & |=|2a
b [ Geometric feed adaption Project
-
& anaLmcs -
Solution Explorer Output
|
Fig. 25: Name class
H H H “ ” .
Right-click on the project to “Create” the driver.
0] File Edit View Gt Project Buld Debug Test Anchze Tools Extensions Window Help  Search (CirleQ) -] - ] X
i | \ ‘m PRM.i0-0(B-a-u e - & | Release - I |2 liveShare £
f‘ﬂ‘ MyProject +  <local> g - | | v °
Selution Explorer ~ I X W GeoFeedAdapt.cpp + X
MR e-2am| ;.|E| [l Geametric_feed_adaption -] (Global Scope) | -+
. 1 SSLLELTTETTERLIEEL IR LTI IR PRI IR IR ISR RS DR AR ELEIEEL LTI T -
Search Solution Explorer (Ctrl+ii) P~
2 // GeoFeedAdapt.cpp
31 Sclution 'MyProject’ (1 of 1 project) = 3 #include "TcPch.h" -
4 gl MyProject 4 #pragma hdrstop
4 @l svsTEM 5 I
License 6 #include "GeoFeedAdapt.h” (|
b @ Real-Time 7 [
B Tasks 8 ||=#ifdef _DEBUG I
Fe Routes E] #define new DEBUG_NEW 1
1% Type System 10 sendif o
8] TeCOM Objects 1 DEFINE_THIS_FILE()
4 MOTION 12 b
4 [@cNe 13 ST EEL BT LT E LT EL LRI LA I EEE T BT EILT T EEEI 0TI o
b Tesks 14 // Collection of interfaces implemented by module CGeoFeedAdapt
e 15 | EIBEGIN_INTERFACE_MAP(CGeoFeedAdapt)
- CD:‘ ensations 16 ! INTERFACE_ENTRY_ITCOMOBIECT()
. i 17 | INTERFACE_ENTRY(IID_ITCADI, TTcADI)
a AXES 18 | INTERFACE_ENTRY(IID_ITcWatchSource, ITcWatchSource)
b Axis ] 139 + INTERFACE_ENTRY(IID_ITcCncBase, ITcCncBase)
b HA"!‘—Z 20 i INTERFACE_ENTRY(IID_ITcGeoFeedAdapt, ITcGeoFeedAdapt)
4 H'A"!sj 21 =/ //<AutoGeneratedContent id="InterfaceMap”> 1]
b i Axis 4 22 | [///¢/hutoGeneratedtontent>
b Axis 3 23 END_TNTERFACE_MAP()
b Axis 6 24
b S Channel_1 25 -
W PLC 101%  ~ o0 4 « =2 4 14 Ln: 157 Ch: 1 MIXED CRLF
SAFETY Output
p Cos
. Show output from:  TwinCAT TMC Code Gen - & |=|2a
GeneraLLOn SuCLEeUEY
b | P Geometric feed adaption Project |
& ANETTS -

[EATEd Solution Explorer ol Results

BTy Output

[T Resdy

Fig. 26: Create driver
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5.2.2 Integrate geometric feed adaptation object

After the geometric feed adaptation object is created, it must be integrated into the existing CNC
configuration as follows:

Git  Project  Build Debug Test Analyze Tools  Extensions Window  Help Search (Ctrl+Q) yel MyProject = O x
R Rk |

‘o-o|B-a- s | L A]9 ¢ - Relese - |& LiveShare &

‘:aﬁ‘ MyProject ~  <Local> - ¥ - - | n _'” t A =0

Solution Explorer n
. Insert TcCom Object
copa v-aal s
; . G -
Search Solution Explorer (Ctrl+d) Search: | Mame: |Elb|e:ﬂ [CGecFeedadapt] ‘ ‘ Ok |
31 Solution "MyProject’ (1 of 1 project) L
+ @wm Type =[] Beckhoff Automation GmbH Cancel 1
5 lyProject o .
o S NC Objects
4 (@ sysTEM - : 1
o {&] Application Rurtine
& License 4 Ansbics Multiple: (|
b @ Real-Time -4 Datalogger Modue] |
B Tasks 4 StreamHelper [Madulz] [
S Routes [E] Esternal Time Provider [
2% Type System 4 lat
; 1
[ TecoM Objects [E5] Job Obiscts __F!eluad
P MOTION [T TeloEth Modules o
156 150G Industrielle Steusrungstechnik GrmbH JIIERTEIIIIEEET
§ CNC : a
={i] C++ Module Yendor
b Tesks =[] G+ Madues
2% Image
' Compensations
4 S Axes
b e Axis 1
b e Axis 2
b ik Axis_3 -
b i Axis_4
b e AxisS
b i Axis 6
b ¥ Channel 1 .
g rLc 3 Ln:157 Ch:1  MIXED  CRLF
[ saFeTY Fle:  [D:\Test\MyProjectyGenmetric_feed_adaptionGeometric_teed_adaption.tme ]
4[] Cer —
- v
4 Geometric_feed_adaption B " nCAT TMK Code Gen =1
QENErALLIUN: SULLERUEU =
b % Geometric_feed_adaption Project =
& anaLymcs ~f ¢ »

[7 This item does not support previewing urce Control a

Fig. 27: Integrating the TcCOM object

File Edit View Git Project Build Debu Test  Analyze Tools  Extensions Window  Hel, Search (Ctrl+ @) Fel MyProject = (] ®
I, 4 P Ll
@ b A2 SEMEAE C ANN -0 N-u- RN (X P2 ] Release - L & LiveShare &7
: -] ‘ MyProject +  <local> - - - | [ ] __-'” oo =2

tion Explorer I 4 GeoFeedAdapt.cpp GeoFeedAdapt.h - &

Comda oo d| L=

Search Solution Explorer (Ctrl+)

Object Context Parameter (int) Intedaces

151 Solution ‘MyProject' (1 of 1 project) - R jalie [ [ope  [pT..]comment]
4 gl MyProject - CncObjectRef Type 3, Group 0, Index 0 [l 0%
4 [l sysTem Aype 5 UINT default fr...
% License group o UINT set from ...
4 Real-Time
Jindi UDINT
El Tasks \naex
sfs Routes

25 Type System
4 [g] TcCOM Objects
[] Object1 (CGeoFeedAdapt)
4 [ MOTION
4 CNC
b B Tesks
4% Image
™ Compensations
4 T Axes
b Axis 1
- Axis 2
- Axis 3
i Axis 4
i Axis 5
B Axis 6
S Channel_1

[ Show Online Values [ Show Hidden Parameter Expand All Collapse All

vvwvww

OQutput

Show output from:  TwinCAT TMC Code Generator

=== GeneraLlUn: suCCeEuRd ==

4[] Geometric_feed_adaption
b [ Geometric_feed adaption Project

[ Ready # Add to Source Control =

Fig. 28: Properties of the TcCOM object
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The type of the geometric feed adaptation object is 5.

The channel specification is dependent on whether instance-specific variables are used in the
TcCOM object.

» With instance-specific data, the group corresponds to channel number [1;12].
* If there are no instance-specific data, assign the group the value 0.

The index of each object is not used.
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5.3

5.3.1

Dynamic Contour Control

Create an object for Dynamic Contour Control

The procedure below is an example of creating a user-defined Dynamic Contour Control object
using Visual Studio 2019,

04 File Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help | Scarch (CirleQ) p MyProject = O

SolB-aee n - < Release ~ TwinCATRT (x64) ~ b Attach.. ~ -’ | LiveShare &7

| n = Add New Item - MyProject 7 X
Solutien Explorer | 4 Installed Sortby: [Defaut | ¢ Search (Ctrl+E) p-

@] :
TwinCAT C++ Project §
Search Solution Ex, . e g TwinCAT Versioned C++ Project TwinCAT C++ Project Type: TwinCAT C++ Praject
? b Online Creates a TwinCAT driver project.

=1 Si‘l;w: M!;'t’ g TwinCAT Driver Project TwinCAT C++ Project
4 Gl MyProje

4 |l svsTe . ) )
B Lice TwinCAT Static Library Project TWinCAT C++ Project

b @ Rea
B Tesl
5F Rou
15 Typs
[ TeC!

4 MOTION

4 CN

]

v v v v v w
LT T T T

b

b
PLC
SAFETY)
4[] G
Unti -
&l Anary] Name: DynamicContourControl ] i
> Evo Location: [DATest\MyProjecty -] | Browse.. |

SIQWEREER Solution Explorer [METRESTHILIEY Find §; ts ngs Logg ents  Error List [ONNY

Fig. 29: Create driver project for Dynamic Contour Control
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Da File Edit View Git Project Build Debug Test Analyze Tecls Extensions Window Help Search (Ctrl+ Q) el = O b4
| B -t b | %D T | Release ~ TwinCATRT (x64) - b Attach.. - R |8 LiveShare &7
L I Add New Item - DynamicContourControl 7 x

Solution Explorer | 4 Installed Sort by: | Default - Search (Ctrl+) p-
o8|
4 TwinCAT C++ Modul d
T ED w”:d - o Medule TwinCAT Module Class for CNC Transformation  TwinCAT C++ Module Type: TwinCAT C+ Module
P b Motion Creates a new TwinCAT CNC Dyn Contour

1 Solution 'MyP Control module class.
4 gl MyProject
4 [l svsTE
,_', Lice

b @ Rea

B Tesl

TwinCAT Module Class for CNC Dyn Contour C... TwinCAT C++ Module

b Online

v v v v v w
[T T T T

ed Events  Error List [E8Jsu(T4

Fig. 30: Define class

- (m] b4

4] File Edit View Git Project Build Debug Test Analyze Tools FExtensions Window Help | Search (Cirl+0) p
fo-0|f-fa-
B2
Solution Explorer -8
@ o-=a| s
Search Solution Explorer (Ctrl+ii) P -0 incarc
131 Selution 'MyProject’ (1 of 1 project) 7
4 gl myProject v ‘
4 @ SvSTEM
| License .
b @ Real-Time e ‘
B Tasks
gfs Routes
38 Type System
B8] TcCOM Objects
MOTION
CNC
b B Tasks
8 Image
¥ Compensations

\& Live Share 57

rl | %0 < & < Release - TwinCATRT (x64) - b Attach.. - -

S8 | MyProject - <local» - - -/ |

x

[

Short name ‘[}yﬂ(ontour(trl

4 S Axes

i Axis_1
i Axic 2
i Axis 3
. Axis 4
i Axis 5
i Axis 6
2 Channel_1

Header file name ‘DynConluulClrl.h

Class name ‘CDynCuntoulCm ‘

Source file name ‘Dyn(lontnmcm.cpp

v v wvww

4 DynamicContourControl

b [ DynamicContourControl Proje
ANALYTICS Show output from:  TwinCAT -] e

ra

Solution Explorer Output

Fig. 31: Name class

Right-click on the project to “Create” the driver
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Wiew Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Ctrl+ Q) L — O
pul -0 fH-a-c M XAD|D - | Rdease - L & LveShare &
- <Local> - | [¢ =

@i o-2am| ‘PE &) DynamicContourControl -] (Global Scope) - -+
5 . 1 CALEEEATEEEEFRS TR EEE R TTTEE T IR I LR R AT LR R AT AT I iiiiiiiisy -
Search Selution Explorer (Ctrl+i) P~ 5 Uf DynCentourCerl. cop
[ Solution ‘MyProject’ (1 of 1 project) 3 #include "TcPch.h” 1
4 ol MyProject 4 #pragma hdrstop 1
4 [l sysTEM 5
¥ License [ #include "DynContourCtrl.h”
> @ Real-Time 7
& Tosks & |O#ifdef DEBUG
= Routes E #define new DEBUG_NEW o
2 Type System 10 #endif o
11 DEFINE_THIS_FILE()
. 12
13 CLEFAEAT DR EE I ER IR E R EE IR R I E R R EEE IR DA TP T AT 1T
14 | |// collection of interfaces implemented by module CDynContourCtrl
15 || [EBEGIN_INTERFACE_MAP(CDynContourCtrl)
* Compensations 16 | INTERFACE_ENTRY_ITCOMOBIECT()
i A 17 | INTERFACE_ENTRY(IID_ITcADI, ITCADI)
s 18 | INTERFACE_ENTRY(IID_ITcWatchSource, ITcWatchSource)
P ek Axis 1 19 | INTERFACE_ENTRY(IID ITcCncBase, ITcCncBase)
b Axis 2 20 i INTERFACE_ENTRY(IID_ITcDynContourCtrl, ITcDynCentourCtrl)
P e Axis 3 21 ||P///<AutoGeneratedContent id="InterfaceMap">
P ek Auis 4 22 ||| #//</putoGeneratedContent>
b e Axis 3 23 END_INTERFACE_MAP()
b Axis 6 24 —
& Channel 1 25
PLC 26 IMPLEMENT_ITCOMOBIECT(CDynContourCtrl)
| saFeTv 27 TMPLEMENT_ITCOMOBIECT_SETSTATE_LOCKOP2(CDynContourctrl) -
4 e 0% - 00 25 & 3 < b Lm238  Chi1  MIXED  CRLF
4 Output
Show output from: - TwinCAT TMC Code Generator | & |
3 Update file: DynCentourCtrl.h =
Generation: succeeded = =
1 »

ed Events

Git Changes Find Symbol Results = Exception Settings

BE 3 A Addt

[N Output

[ Re:

Source Control ~ M

Fig. 32: Create driver

Integrate Dynamic Contour Control object

4] File Edit View Gt Project Build Debug Test Analyze Tools FExtensions Window Help | Search (Cirl+0) P - O
|ws:|==|m PR ie-olg-u-e S0 Reeoe -2 & tveshare 7
N G 88 | MyProject - <Local> - [ R E
Solution Explorer + 1 x [ DynContourCtrl.cpp = ¢ [
@ o248 ﬁE [ DynamicContourControl -| (GlobaiScope) -| -*
T Ob e 1111117 -
Search Selution Explorer (Ctrl+a) J Insert TeCom Object
31 Solution 'MyProject’ (1 of 1 project) |
4 5l MyProject Search | Name: [Obiect? (COynCantowCl) oK !
<@ S Type: | [T Beckhoft Automaion GmoH Cancel
@ License F-iE2 NE Objects
4 Real-Time [ Application Funtime <
B Tasks -4 Anslytics Mg [1
sfe Routes -4 Datalogger [Module] o
3 Type System 4l SteamHelper [Module] o
85 Type Sy: ’ !
[&] TCOM Objects {E] Estemal Time Provider (st (i
= Moo - ot
‘ r‘ i ] Job Objects Reload I,
“ @] TeloEth Moduies
4 %. Tasks [-156 156 Industrislle Steusrungstschnik GmbH
28 image =-{] S+ Module Yendor
¥ Compensations -
4 The Axes
b ek Axis 1
bk Axis2
b ik Axis_3
b ek Axis 4
b ek AxisS
b et Axis 6 | =
b % Channel 1
-
» Ln: 238 Chi1 MIXED CRLF
File: D1\ TesthMyProjectDynamicContouCantiohDynamicCentouCantiolime |
a
opec . x= | b
Show output from:  TwinCAT TMC Code Generator - e | =]
UrpdEtE Fili D}H[Dntnur‘[tr‘l.hrr -
Generation: succeeded == —_
-

Logged Events | Error List SNty

urce Control -

Fig. 33: Integrating the TcCOM object
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nq File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Cirl«0) -] MyProject — O b4
EMAaAE PR ie-0|8-a-mE [ HEa]9 | e -2 I8 Lveshare &
2 | MyProject - <Local> - - 1Sy m gl at=0]2

Solution Explorer
cogdle-ca p
Search Solution Explorer (Ctrl+q) P~

Object Context Parameter (Int) Interfaces

T G G [ Name Value [cs [wee [Pr... [comment
Pl :l MyProject - | CneObjectRef Type 4, Group 0, Index 0 l_ 0x0...
4 @ SYSTEM type 4 UINT default fro...
E License .group 0 UINT set from S...
b Real-Time
ind UDINT
& Tosks o=
SE Routes

35 Type System
TeCOM Objects
Object1 (CDynContourCtrl)
MOTION
CNC
b B Tasks

*® Image

¥ Compensations
4 T Axes
i Axis_1
- Axis 2
i Axis 3
i Axis 4
- Axis 5
i Axis 6
bt Channel_1

[

[

vy v v v w

[ Show Online Values ] Show Hidden Parameter

from: TwinCAT TMC Code Generator

DynCentourCtrl.h
Generation: succeeded ==

i Events

[N Output

Fig. 34: Properties of the TcCOM object
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The type of the Dynamic Contour Control object is 4.

The channel specification is dependent on whether instance-specific variables are used in the
TcCOM object.

» With instance-specific data, the group corresponds to channel number [1;12].
» With no instance-specific data, assign the group the value 0.

The index of each object is not used.

The TcCOM object must be digitally signed, otherwise it is not loaded. For more in-
formation on TcCOM objects and how to digitally sign an object, go to Beckhoff In-
formation System.

Only one dynamic model can be used for each channel.
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5.4 Online tool radius compensation

5.4.1 Creating an object for online tool radius compensation

The procedure below is an example of creating a user-defined online tool radius compensation
object using Visual Studio 2019,

4] File Edit View Gt Project Builld Debug Test Anshze Tools Bxtensions Window Help  Search (Ctrl+0) P - [u]

o an @l v oo lin  a | oo Tl AT DT [N | iveShare &

Add New Item - MyProject

Type: TwinCAT C++ Project

Solution Explorer
-l

Search Solution Ex
21 Selution "M
4 gl MyProje
4 (@ svsTE

B v

TwinCAT C++ Praject
n e TwinCAT Versioned C++ Project TwinCAT C++ Project

b Online Creates a TwinCAT driver project.

TwinCAT Driver Project TwinCAT C++ Project

TwinCAT Static Library Project TwinCAT Co+ Project

Ur Name: Online tool radius compensation

W ANAL | ocation: |D:\Test\MyProJect\ " Browse...

Add Cancel -

Y] Solution Explorer R T Find Symbel Results  Exception Settings Logged Events ~ Error List [[oiaaiy

B 3 #4 Add to Source Control =

Fig. 35: Driver project for online tool radius compensation
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4 gl MyProje

4] File Edit View Gt Project Builld Debug Test Anshze Tools Bxtensions Window Help  Search (Ctrl+0) P - O x
ie-0|8 ooan alyu o ool ey oo, === FR—— = A
New Item - Online_tool_radius_compensation ? ®
Solution Explorer
4 TwinCAT C++ Modul T
@ 5 ‘ Nt b Module TwinCAT Module Class for CNC Transformation  TwinCAT C++ Module ~ 1YPE: TwinCAT G+ Module
b Motion
Search Solution E Creates a new TwinCAT CNC
earch Solution
, b Online TwinCAT Module Class for CNC Tool Radius co... TwinCAT C++ Module ToolRadiusCamp module class.
1 Solution '

S ] Solution Explorer R T

0

Fig. 36: Define transformation class
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2 I,

View Git Project  Build Tools  Extensions

> :
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Debug Test Analyze

o File

| Release

<Local> -

Solution Explorer
B8 o e s

Search Solution Explorer (Ctrl+)

~  TwinCATRT (x64) -

Window  Help Search (Ctrl+Q)

P Attach.. = -

131 Solution 'MyProject’ (1 of 1 project) 7
4 gl MyProject

4 @l sYSTEM
[ License
b @ Real-Time
El Tasks
sfs Routes
¥5 Type System
[Z] TcCOM Objects
4 MOTION
4 CNC

b B Tasks
22 Image
® Compensations
4 o Axes
i Axis_1
i Axis 2
i Axis 3
i Axis 4
i Axic 3
i Axis 6
b Channel 1

T wwww

4 [i&] Online_tool_radius_compensation

Short name

Class name

Header file name

Source file n,

OnlineToolRadiusComp

|COnﬁannIRa:ﬁ|anmp

OnlineTeelRadiusComp.h

ame

OnlineToolRadiusComp.cpp

b [ Online_tool radius_compensation Proj
& anaLmcs
b B o -

Show output from:  TwinCAT

Solution Explorer

Fig. 37: Name transformation class

Right-click on the project to “Create” the driver.
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04 File Edit View Gt Project Build
|
LB | MyProject

§ T @ b A2 |

Solution Explorer

Debug

Test Analyze Tools Extensions Window Help  Search (Ctrl+Q) )

a3

ie-o|®-a-w

<Local>

WX T8 D - Relese -2 | LiveShare 57

OnlineToolRadiusComp.cpp + X

Git Changes

7 Ready

Fig. 38: Create driver

& ‘ T2 aE | ﬁE [%] Online_tool_radius_compensation 'I (Global Scope) 'I v|%
Search Solution Explorer (Ctrl+ ) p- 1 ELETTIERE LT LRI I IR LI IR IR TR LRI L R AT R I FIdEEE1EE1E00 7 -
. 2 /{ onlineToolRadiusComp.cpp
] Solution 'MyProject' (1 of 1 project) = 3 #include "TcPch.h” -
4 ol MyProject 4 #pragma hdrstop
4 (@ svsTEM 5 1
A License [ #include "OnlineToolRadiusComp.h™ I
b @ Real-Time 7
& Tasks 8 ||Catifdef _DEBUG i
572 Routes 3 #define new DEBUG_NEW =
28 Type System 10 #endif
[ T<COM Objects 11 DEFINE_THIS_FILE() g
4 [ MOTION 12 "
4 IR oNe 13 SALLELLTTEITEAE T LI R LTI IR R LI R R TR I ELF I L LRI E I EIFAEEIEiEIE T
b El Tasks 14 // Collection of interfaces implemented by module COnlineToolRadiusComp
B |rage 15 || SBEGIN_INTERFACE_MAP(COnlineToolRadiusComp)
-~ oo 16 | INTERFACE_ENTRY_ITCOMOBIECT()
PR L3 17 | INTERFACE_ENTRY(IID_ITcADI, ITcADI)
e AXES 18 | INTERFACE_ENTRY(IID_ITcWatchSource, ITcWatchSource)
b ek s 1 19 | INTERFACE_ENTRY(IID_ITcCncBase, ITcCncBase)
b Axis 2 20 ! INTERFACE_ENTRY(IID ITcToolRadiusComp, ITcToolRadiusComp)
b e Axis 3 21 [F1// /<AutoGeneratedContent id="InterfaceMap"> 5
b e Axis 4 22 l/'I'/</Autnﬁenar‘ated(nntent>
b i Axis 3 23 END_INTERFACE_MAP() —
b e Axis_6 24
b 2 Channel_1 25
LC 26 IMPLEMENT ITCOMOBIECT{COnlineToolRadiusComp) .
B sareTY 0w~ 00 a3 € 3 T dimmmaaas 0 o : b Lni187  Chi1  MIXED  CRLF
4 [ cesr
4 Online tool radius compensation
b i [%/ Onl ool_radius_compensation Pr. ' Show output from:  TwinCAT TMC Code Generator
& AT QENErALLUN: SULLERUEU N
= Ris) T -
4

d Events

Error List [Tty

ource Control a
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5.4.2

Integrating online tool radius compensation object

The created online tool radius compensation object must be integrated into the existing CNC con-
figuration as follows:

Git  Project  Build Debug Test Analyze Tools  Extensions Window  Help Search (Ctrl+Q) yel MyProject = O x
EEEE k| _:°-Q|ﬁ-#a-muﬂill%|jjn‘j"9-(“-|Ralease -z | LiveShare &7
G298 MyProject - <Local> o - I mglt 0L
Solutien Explorer > 0 x I OnlineToolRadiusComp.cpp = > {810
. e
coM8 o-2al FE Insert TcCom Object i
1 SEIIAEEILEI I
Search Solution Explorer (Ctrl-0) =
77 Solution ‘MyProject: (1 of 1 project) Search | Nane [Dbiect (E0niineT aolRadiusCompl | s | »
“ ﬂMyPrmect Tupe: = Beckhoff Automation GmbH Cancel I
4 ﬂSVWEM % MC Objects 1
@l License {i] Application Runtime Mutioh
P @ Real-Time - Analytics Bl
& Tasks -4 Datalogger [Module] i
Sfs Routes -4 StreamHelper [Module] =
5 ot L
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|l ecomone ] e ]
: L) TeleEth Moduies LIHAIIEI1T 1S
8 CNC 156 15G Industrielle Steverungstechinik GmbH HiusCom
4 E‘ Tasks C++ Maodule Yendar "
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b e Axis 2
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y c. File: D:ATest\MyProject'Online_tool_radius_compensation\Online_tool_radius_compensation, t‘ 3 Ln: 187 Ch:1  MIXED  CRLF
4
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b [ Online_tool_radius_compensation Proj how output from:  TwinCAT TMC Code Generator Sl e s 2
& AnaLYTICS === cenerdiion: sutteeueu == N
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4 3

vents  Error List [felfeaty

[ This item does not support previewing

4 Add to Source Control =
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M9 ° " ONN.i0-0 |8 -a-2 B d|[ X9 ¢ -] Release =~ 7 18 LiveShare £
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Search Solution Explerer (Ctrl+d)
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S
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Fig. 40: Properties of the TcCOM object
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The type for the online tool radius compensation object is 3.

The channel specification is dependent on whether instance-specific variables are used in the
TcCOM object.

» With instance-specific data, the group corresponds to channel number [1;12].
» With no instance-specific data, assign the group the value 0.

The index of each object is not used.

The TcCOM object must be digitally signed, otherwise it is not loaded. For more in-
formation on TcCOM objects and how to digitally sign an object, go to Beckhoff In-
formation System.

Only one online tool radius compensation object can be used for each channel.
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6

6.1

Appendix

Suggestions, corrections and the latest documentation

Did you find any errors? Do you have any suggestions or constructive criticism? Then please
contact us at documentation@isg-stuttgart.de.

The latest documentation is posted in our Online Help (DE/EN):

QR code link: https://www.isg-stuttgart.de/documentation-kernel/
The link above forwards you to:

https://lwww.isg-stuttgart.de/fileadmin/kernel/kernel-html/index.html

Change options for favourite links in your browser;

Technical changes to the website layout concerning folder paths or a change in the HTML frame-
work and therefore the link structure cannot be excluded.

We recommend you to save the above "QR code link" as your primary favourite link.

PDFs for download:

DE:
https://www.isg-stuttgart.de/produkte/softwareprodukte/isg-kernel/dokumente-und-downloads

EN:
https://lwww.isg-stuttgart.de/en/products/softwareproducts/isg-kernel/documents-and-downloads

Email: documentation@isg-stuttgart.de
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