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BEGKHOFF Notes on the documentation

Notes on the documentation

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with the applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning the components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.
No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®,
Safety over EtherCAT®, TwinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by
Beckhoff Automation GmbH.

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

Patent Pending

The EtherCAT technology is patent protected, in particular by the following applications and patents:
EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702
with corresponding applications or registrations in various other countries.

—
EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilisation of this document as well as the communication of its contents to
others without express authorisation are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

TF5262 | TwinCAT 3 CNC Version: 1.0 3
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Notes on information security BEGKHOFF

Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.

4 Version: 1.0 TF5262 | TwinCAT 3 CNC
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BEGKHOFF General and safety instructions

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
1. Indicates an action.
= Indicates an action statement.

A DANGER

Acute danger to life!

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

A CAUTION
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.

NOTICE

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.

NC programming example

Programming example (complete NC program or program sequence) of the described function or NC com-
mand.

® Specific version information

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

TF5262 | TwinCAT 3 CNC Version: 1.0
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Overview BEGKHOFF

1 Overview

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

Task

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 applications.

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 surface removal.

Properties

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. Supports 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 velocity 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.

Programming
Please refer to the relevant sub-sections for a description of the exact programming:
* Online tool radius compensation [»_45]

» Dynamic Contour Control [» 23]
» Geometric feed adaptation [»_16]

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.

10 Version: 1.0 TF5262 | TwinCAT 3 CNC
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BEGKHOFF Geometric feed adaptation

2 Geometric feed adaptation
21 Overview
Task

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

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

1

® This function is an additional option requiring a license.

1

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 command velocity
and the override factor.

Programming and parametrisation

The functionality can be configured, activated and deactivated using the NC command #GEO FEED ADAPT
[»_16] and the associated channel parameters [» 11].

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.

TF5262 | TwinCAT 3 CNC Version: 1.0 11
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2.2 Description

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

The calculations are based on a cyclically corrected radius centre point path. The tool radius consists 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 R

TwinCAT3 N80 #GEO FEED ADAPT OFF
N90 M30

CNC C++ Modules

Internal

transformation
library

Geometrical
feed adaption

DRIVE IFC

Fig. 1: Geometric feed adaptation in the NC channel

® With a TcCOM object with instance-specific variables, the object must be configured
1 in the respective CNC channel.

221 Integration in the NC channel

Geometric feed adaptation consists of multiple elements:

1. Call the online TRC with caller ID "Geometric feed adaptation". The gap value taken from the NC pro-
gram (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 calcu-
lated relative to the reference coordinate system.

12 Version: 1.0 TF5262 | TwinCAT 3 CNC
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Geometric feed adaptation

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]

- y : L
?

Override

PLC

Velocity

Interpolation

Gapg,

Cart. trafo Cart. trafo

POSMCS.GFA POSMCS,\PO

TcCOM

Online TRC

TecCOM

Geo feed adapt

P0S,cs.po

Fig. 2: Integrating the object in the NC channel

Geo feed adapt

TF5262 | TwinCAT 3 CNC Version: 1.0
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2.3 Adding a geometric feed adaptation via TcCOM

2.3.1 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
interpolation cycle.

The method calculates an override factor dependent on the surface ratio.

Input: Current parameters for geometric feed adaptation

2.3.2 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 * i position gfa;
// Input: 3-dim display position X,Y,Z
const double * 1 position display
}
14 Version: 1.0 TF5262 | TwinCAT 3 CNC
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233 Configuring and registering a TcCOM object

Registering in TwinCAT
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 TcCnclnterfaces.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. Diriver 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;

o <TwinCAT> \3.1\sdk\ products\TwinCAT RT (x64)\Release or
o <TwinCAT> \3.1\sdk\ products\TwinCAT RT (x64)\Debug

When the configuration is activated, the respective driver file is automatically copied to the directory
<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 as-
1 sociated 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: Debugging the
transformation].

Loading the object

Loading the object for geometric feed adaptation is described in “Integrate geometric feed adaptation object
[>_64]".

TF5262 | TwinCAT 3 CNC Version: 1.0 15
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24 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 [»_16].
OFF Deactivate geometric feed adaptation, analogous to P-CHAN-00386 [»_16].
CALL=.. Type of method used for geometric feed adaptation.

Permitted identifiers:
* DEFAULT - The method in P-CHAN-00387 [»_17] is used (default)
» EXTERNAL - A customer-specific method is used

I<i>=.. SGN32 value, analogous to the P-CHAN-00391 [»_17] parameter.
where i=0 - 3.

The equals sign is mandatory,

e.g. 12=17

F<j>=.. REALG64 value, analogous to the P-CHAN-00390 [»_17] parameter.
where j=0 - 3.
Cation:

FO=<gap_value> [0.1 uym] is default.

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 |Input/ Permitted
output access:
unit Read/

Write

V.G.GEO_FEED_ADA |Indicates whether geometric feed adaptation |Boolean |0/ 1 L

PT.ACTIVE is active.

V.G.GEO_FEED_ADA |Indicates the method used for geometric feed |[SGN32 0/1 L

PT.CALL adaptation.

0: EXTERNAL

External geometric feed adaptation in 2-path application

N180 #GEO FEED ADAPT ON [CALL=EXTERNAL F0=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

2.5 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 0/1

Dimension ———-

Default value 0

16 Version: 1.0 TF5262 | TwinCAT 3 CNC
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Geometric feed adaptation

‘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 ym]
This entry is default.

Parameter geo_feed_adapt.param.f[ij wherei=0...3

Data type REALG4

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

Dimension -

Default value 0.0

Remarks Available as of V3.1.3108

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.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

TF5262 | TwWinCAT 3 CNC

Online Adaption
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2.6 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.
18 Version: 1.0 TF5262 | TwinCAT 3 CNC
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3 Dynamic Contour Control
3.1 Overview
Task

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

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

1

® This function is an additional option requiring a license.

1

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 [» 23] and the
associated channel parameters [P 28].

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.

TF5262 | TwinCAT 3 CNC Version: 1.0 19
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3.2 Description

Due to a physical deformation of the tool (e.g. the erosion wire), the resulting contour may deviate 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

Wire

Desired TCP

X

Fig. 3: Geometric mode of operation of programmed and corrected path

20 Version: 1.0 TF5262 | TwinCAT 3 CNC
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N10 #DCC ON[..] CNC tool
N20 #TRAFO ON parameter
) N30 X100 A
TwinCAT3
N90 M30
CNC C++ Modules

Channel

Transformation
Internal

. object
transformation 4_ PPREP
library
“ Dynamic contour

control

DRIVE IFC

Fig. 4: Arrangement of Dynamic Contour Control within the system

® With a TcCOM object with instance-specific variables, the object must be configured
1 in the respective CNC channel.

The function is defined either with P-CHAN-00385 [» 28] or in the NC command #DCC [» 23][CALL=..].
+ EXTERNAL, external input
* BUILTIN, CNC-internal algorithm
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3.21 External calculation mode

#DCC[CALL=EXTERNAL]

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

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

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

— \

Y

New geometry

Interpolation DCC geometry ‘

Pos,.s ®

entation :
Dynamic

contour control

Orientation, ¢

Cart. trafo

Posycs Orientation,,
Scaling, .,
PLC

POS™ s

Kin. step 0 > TcCOM
POSIMCS

Kin. step 0
Pos

ACS

v

Fig. 5: Dynamic Contour Control with implicit superimposition

Motion in the ACS system is calculated using a kinematic transformation. In addition to the default
parameters, the orientation of the corrected geometry in the MCS is also specified for kinematic 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 ‘

Pos, ..
DCC orientation Dynamic
) . contour control
Orientation, ¢
. trafo
F’osMCS Orienta‘tionMCS

DCC
offset =0

Scaling, ..

PLC

Kin. step 1 I
TcCOM

Fig. 6: Dynamic Contour Control with explicit offset superimposition in the first kinematic step

@ Ifthe CNC is not required to superimpose Dynamic Contour Control offsets impli-
1 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.

3.3 Programming

Syntax:

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

TF5262 | TwinCAT 3 CNC Version: 1.0
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ON Activate Dynamic Contour Control, analogous to P-CHAN-00384 [»_28].
OFF Deactivate Dynamic Contour Control, analogous to P-CHAN-00384 [» 28].
CALL=.. Type of methods used for Dynamic Contour Control.

Permitted identifiers:
* DEFAULT - The method in P-CHAN-00385 [» 28] is used (default)
+ EXTERNAL - A customer-specific method is used

I<i>=.. SGN32 value, analogous to the P-CHAN-00389 [» 28] parameter.
where i=0 - 3.
The equals sign is mandatory,

e.g. 12=17
F<j>=.. REAL64 value, analogous to the P-CHAN-00388 [ 28] 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/ access:
output Read/

Write

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

active.

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

Control.
0: EXTERNAL

#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 IO=1 F0=2.2 I1=7]

3.4 Adding Dynamic Contour Control via TcCOM

3.41 Interface of the methods

Methods to be implemented
The following methods must be implemented for Dynamic Contour Control
(TeCncDynContourControlinterface.h):
+ virtual HRESULT TCOMAPI CalculateOnNewGeometry(PTcDynContourCtriIParam 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.
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Dynamic Contour Control

The method calculates a normalisation factor depending on the current
geometrical 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
current 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
calculated compensation orientation. Axis offsets are superimposed on the
axis positions.

Input: Current parameters of Dynamic Contour Control
Note:

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

Geometrical transition
value

Meaning

Position change

Standstill in linear motion

Standstill in circular motion

Transition from linear motion to linear motion

Transition from circular motion to linear motion

Transition from linear motion to circular motion

O~ WIN—~O

Transition from circular motion to circular motion

TF5262 | TwinCAT 3 CNC
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3.4.2 Instance data

Working data - TcCncDynContourCtrlParameter

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 * i 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 i element type;

// input: radius of circle

double i circle radius;

// input : actual tangent change

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

double i 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,7Z
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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343 Configuring and registering a TcCOM object

Registering in TwinCAT
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.

e 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. Diriver 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;

o <TwinCAT>\3.1\sdk\ products\TwinCAT RT (x64)\Release or
o <TwinCAT>\3.1\sdk\ products\TwinCAT RT (x64)\Debug

When the configuration is activated, the respective driver file is automatically copied to the directory
<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 associated
1 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 Control object
[» 691"
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3.5 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 on

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 |REALG64 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[il where i = 0...3

Data type REALG64

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

Dimension -—--

Default value 0.0

Remarks Available as of V3.1.3108

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

3.5.1 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 [P 23] in the NC program.

Default settings:

dcc.active FALSE
dcc.call EXTERNAL

Parameterisation example with additional values:

dcc.active TRUE
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dcc.call EXTERNAL
dcc.10 1

dcc.f0 2.3

dcc.il 2

dcc.fl 17.3
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3.6 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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4 Online tool radius compensation
4.1 Overview
Task

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 applications.

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

1

® This function is an additional option requiring a license.

1

Properties

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.

Parameter

The P-CHAN-00550 [»_56] parameter must be set when a 2-path application is used.

Programming

The functionality is activated and deactivated using the standard tool radius compensation commands (G40/
G41/G42). Online tool radius compensation is then defined using the #TRC command [P 46].

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

NO1 D6 : tool radius

N10 #TRC[ONLINE
=1 INVERSE=1 ..] CNC tool
N20 G42 parameter
: N30 X100
TwinCAT3
N90 G40
CNC C++ Modules

Channel

DEC

TRC

Internal

transformation #
library

Online tool radius
compensation

DRIVE IFC

Fig. 7: 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 radius
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-section
Overview of commands [ 36].
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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 online TRC is not taken into
account by dynamic planning. In extreme cases, this can result in acceleration 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 compensation data in each
cycle.

Path planning

. Programmed path

Static TRC in plane Equidistant path
PPREP dynamic planning
Online
Interpolation ° '\ - i
o & Restored

Inverse TRC e ! programmed path

Online TRC o TCP path

Fig. 8: Principle sequence in the NC channel
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Multi-path configuration and tool radius compensation

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

This takes place provided the parameter P-CHAN-00550 [P 56] is set:

configuration.tool radius_comp.function MULTI_PATH

Path planning
Q upper

Programmed path
© lower

fffff

L
-———

b= =TIl R Equdistant path

-7 T
’
3
i
~ -
~ . -

---------

Static TRC in plane

PPREP dynamic planning

-
—

- -

Online

Interpolation

- -

"""" Restored
------- ,  brogrammed path

--------

-' TCP path

Inverse TRC

Online TRC @

Fig. 9: 2-path programming flow with online TRC

You can integrate your own online tool radius compensation based on the “Extracted programmed path”.
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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 )
lane ;
Lower plane cross section

Fig. 10: 2-path application with inclined wire
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421 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.
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4.2.2 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 compensation
functionality is only intended as an aid to understanding.

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

Tool TR
Programmed path
’
Compensated path
Selection >
Deselection
Workpiece

< Circular transition
G26)
‘ > X (G26)

Fig. 11: Workpiece with static tool radius compensation
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42.2.1 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.

C=0°

AN e

C=-90°

Programmed path
— |NVerse TRC
Interpolated path

X —— Tangent of path

Fig. 12: Tangent rotation at the outside corners of a geometry
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Response with a perpendicular tool

A

C=90°

N1/2
nclined
TROriginal ——— Programmed path
Y m—— |nverse TRC
Interpolated path
Online TRC
X p Tangent of path

Fig. 13: 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 influenced by the
TRC option "PERPENDICULAR RADIUS CHANGE" [»_51].

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°
‘ ‘ —» C=-35°
T

R1

Programmed path

Inverse TRC
Interpolated path
X ——p Tangent of path
Fig. 14: Changing the tool radius at an outside corner
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4.2.2.2 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. 15: 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].

TF5262 | TwinCAT 3 CNC Version: 1.0 41
Online Adaption



Online tool radius compensation BECKHOFF

Change in tool radius:

If the tool radius is changed when tool radius compensation is active, the parameter can be influenced by the
TRC option "PERPENDICULAR RADIUS CHANGE" [»_51].

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. 16: Change in tool radius at the inside corner of a geometry at block transitions with an angle of 180°
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4.3 Adding Online Tool Radius Compensation via TcCOM

4.3.1 Interface methods

Methods to be implemented

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

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

CalculateTrcPath Calculating the compensated path using the specified tool radius in the
programming coordinate system.

Input:

Current parameters of tool radius compensation.

® Member variables must be initialised in the class constructor to dimension the input
1 and output coordinates.

4.3.2 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 dimension
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; //
unsigned long block number; //
//
unsigned short cnc_channel; //
// Output data
double ret_valuel; //
double ret value2; //
char ret_text[24]; //
}
Caller ID

identification of caller

block number of actual executed
CNC program, MDI (not yet supported)
calling CNC channel

additional error value
additional error value
out: additional error text, max. 24 byte

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

Identification number Caller ID

1000 EcCncTrcCallerID_Display

1001 EcCncTrcCallerlD_Interpolation

1002 EcCncTrcCallerID_GeometricFeedAdaption
1003 EcCncTrcCallerID_TargetPos

A TcCOM object can use caller IDs to implement various algorithms for the interpolation and display

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.
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4.3.3 Configuring and registering a TcCOM object

Registering in TwinCAT
The following data is used to register a TcCOM object belonging to online tool radius compensation
(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.

e 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. Diriver file

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

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

The drive file directory is dependent on Release or Debug;

o <TwinCAT>\3.1\sdk\_products\TwinCAT RT (x64)\Release or
o <TwinCAT>\3.1\sdk\ products\TwinCAT RT (x64)\Debug

When the configuration is activated, the respective driver file is automatically copied to the directory
<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 associated
1 configuration.

The procedure for debugging the created online tool radius compensation is analogous to debugging 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 radius
compensation object [P 74]".

4.4 Programming

The use of online tool radius compensation (online TRC) is defined in the programming of the INVERSE and

ONLINE options [» 46]. The selected setting becomes effective when tool radius compensation (TRC) is
activated by G41 or G42. Online TRC is deselected when TRC is deactivated with G40.
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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.

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 U0 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.WZR=0,151

441 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 parallel path
generated by tool radius compensation.

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

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.
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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
implementation in the TcCOM object of the kinematic transformation; the display
uses the calculation 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. Alternatively, 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 taking 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/ The tool radii programmed in each path are used (default).
DEFAULT

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 command:

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 compensation 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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442  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_I Insert virtual circular blocks of radius 0 to inside corners of the tool radius
N_CORNER-=.. compensation.

0: Do not insert virtual circular blocks (default)
1: Insert virtual circular blocks

443  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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444 TRC option PERPENDICULAR_RADIUS_CHANGE

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

|/ e x\"'-\.
o \ "N
. : P! f § | TR2
TR p " e z o
. g i:\-
=i NS5O N60
Y Workpiece

Fig. 17: 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

%Test.nc

NO5 GO X0 YO F1000

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

N20 G42

N40 G01 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 YO F1000
#TRC [PERPENDICULAR_RADIUS_CHANGE=1 ]
N10 V.G.WZ_AKT.R=6
N20 G42

N40 G01 X20 YO
________________ N50 GO1 X50 Y50
N55V.G.WZ_AKT.R=5
N60 GO1 X100

N70 G40 X120 YO

N99 M30

Workpiece

N60

%Test.nc

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

N30 GO1 X10 Y20

N40 G01 X20

N50 G03 X50 Y25 R30
N55V.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 G01 X10 Y20

N40 G01 X20

N50 G03 X50 Y25 R30
N55 V.G.WZ_AKT.R=5
N60 G03 X90 Y18 R40
N70 GO1 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 G01 X20 Y20

N50 GO1 X50
N55V.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 G01 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 G01 X20 Y20

N50 G01 X50

N55 V.G.WZ_AKT.R =6
N60 G01 X80 Y50

N70 GO1 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 GO1 X100

N80 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 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

%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 GO1 X100

N80 G40 X120 YO

N99 M30

Workpiece

N60*

%Test.nc

NO5 GO X0 YO 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
N55V.G.WZ_AKT.R=6
N60 G01X80 Y40

N70 GO1 X100

N80 G40 X120 YO

N99 M30
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4.5 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
-2 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 depending on the machining mode.
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4.6 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 error 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</Id>
<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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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 using a
TcCOM object and was generated with Visual Studio 2019.

TwinCAT3 XAE project with CNC configuration

0] File Edit View Git Project Debug Analyze Tools Extensions Windew Help  Search (Cirl-) P Signin &, - O
a - s o - - B Attach.. ~ & KIN_ID SRR SR ; |& LiveShare &7
< u] X
Solution Explorer . e v 1 x
» Create a new project Search forempiates A1+5) - -
s
Recent project templates All languages - Allplatferms ~ Allproject types -
Ll TwinCAT XAE Project (XML format) ﬁ“ Console Application

A project for creating  command-line application that can run on .NET Core on
Windows, Linux and mac0$
B xvScope Project
c# Linux macQ5 Windows Console
X Python Application Python a\m Console Application
A project for creating a command-line application that can run on .NET Core on
Windows, Linux and mac0$

Visual Basic Linux macOs ‘Windows Console

ORSY Class library

a0,

! A project for creating a class library that targets .NET Standard or NET Core
(= Android Linux macOs Windows Library

H!‘E Class library

2238 A project for creating a class library that targets .NET Standard or NET Core
Visual Basic Android Linux mac0s ‘Windows Library

MSTest Test Project

cH
BJ A project that contains MSTest unit tests that can run on NET Core on Windows,
Linux and Mac0S.

= Linux mac0s  Windows  Test

MNext

L4 ELLER Solution Explorer [ECIRE=RHIIEY Find Symbol Results Logged Events JaIiREE Output Properties [CEILEH

Fig. 18: Create a new project
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DQ File Edit View Git Project Debug Analyze Tools Extensions Window Help  Search (Ctrl+()
io-o|lf-u-sRP|XAAH|D-C-| - b Atach. -

|82 X&)

Configure your new project

TwinCAT XAE Project (XML format)

Project name

| MyTrafo ‘

Location

| D:\Test -

Solution name (©)

Place solution and project in the same directory

3 Solution Explorer [WECIRN=HWIIE ol Results - Logged Events JEyfldig Output

Fig. 19: Configure the new project

- [m] X

- | W& kN & LiveShare &

Properties [T

Dq File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q)

Po-0|@-fa-2 Bl 0|9 - @ -] Release - TwinCATRT (x64) - b Attach.. -

igrE B L[] | MyTero - <Local> - & . al

Solution Explorer
coad|e-=a s
Search Solution Explorer (Ctrl+0) p-
1] Solution ‘MyTrafe’ (1 of 1 project)

4 gl MyTrafo

b (@l SYSTEM
MOTION

Insert Motion Configuration

NC/PTP NEI Configuation
CNC Corfiguration

Entire Solution

~ || 0Erors ||| 4 0Wamings ||| @ 0 Messages || Clear |

Search Error List

Code | Description ~ Project

P Solution Explorer (] s

[T This iten

< not support previewing

Fig. 20: Create a CNC configuration

pel lyTrafo Signin A, - [m] =
- | B D R eR e & LiveShare &7
[ & i | =
Properti
o s
X
Ok
Build + IntelliSense
p
Line  Suppression State
Properties [

# AddtoSource Control « M
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04l File Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help  Search (Cirl-0) - o x
ie-0|8-a- | Xa a9 | Relese + TwinCATRT (x64) - B Attach.. = - | B anD 2 LiveShare &
2 X L | MyTisfo « <Local> - 8 B | ¢ =
Solution Explorer
co@ddle-2als- @
Search Solution Explorer (Ctrl+a) s
55 Solution 'MyTrafo’ (1 of 1 praject)
4 Gl MyTrafo
b @ sySTEM
MOTION
Insert Item
[
& anavvmcs
b 170
Multiple:
Error List
Entire Solution ~ |63 0Errors ||[ 4 0Wamings ||| @ 0Messages || Clear ||%r|| Build + IntelliSense
Search Error List p-
Code  Description = Project File Line  Suppression State
Solution Explorer PR Td I Results o t Properties [T
a
Fig. 21: Create a channel
04 File Edit View Gt Project Build Debug Test Analyze Tools Extensions Window Help  Sesrch (Cirl-0) P Mylrafo - o x
ie-0|B-u- | %o a9 ¢ | Relese ~ TwinCAT T (x64) ~ b Attach.. ~ - | W& kIND & LiveShare &7

BElE e L9 | MyTisfo - <Local> - & = 2l EEEE
Solution Explorer - X
co@dle-2als -
Search Solution Explorer (Ctrl+u) P~ T

T3] Solution 'MyTrafe’ (1 of 1 project)
a4 ol MyTrafo
b (@l SYSTEM
4 MOTION
§ cne
b B Tesks
% image Insert ltem

Pl

® Compensations
a0 Axes
e Channel 1
PLC
SAFETY
Cos
& anavvmcs
b 170

Multple:

Error List

Entire Solution ~ || 0Errors ||[ 4 0Wamings ||[@ 0Messages || Clear || %r|| Build + IntelliSense

Search Error List p-

Code | Description ~ Project File Line  Suppression State

Solution Explorer (I s I Results | Ex e put Properties [

support previewing 4 Addto Source Control ~ &

Fig. 22: Create an axis
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5.2 Geometric feed adaptation

5.21 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,

04| File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help  Search (Cril+C) P yProjec - O

= © | 8] Add New ltem - MyProject ? ¥ jveShare 87

4
< I PR Sort by: HE Search (Ctrl+E) p-

Solution Explorer TwinCAT C++ Project

G | I Online

Search Solution Ex
3] Solution "My
4 “] MyProjec
4 ﬂSYSTE
L

b @ Re

JiSE!

TwinCAT Versioned C++ Project TwinCAT C++ Project Type: TwinCAT Ce+ Project
Creates a TwinCAT driver project.

TwinCAT Driver Project TwinCAT C++ Project

TwinCAT Static Library Project TwinCAT C++ Project

- E C++ | Name | Geemetric feed adaption |
U Location: |D:\Test\MyProject\ '| Browse...
ANAL
b 110 Add Cancel

0

Fig. 23: Drive project for geometric feed adaptation
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Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help Search (Ctrl+Q) P

- |i*.3 Add New Item - Geometric_feed_adaption ? . jveShare &

]
B L i Sortby: Search (Cul®) p-

E—
Selution Explorer | 4 TwinCAT C++ Module Type: TwinCAT C++ Module
{2t o | b Motion Creates a new TwinCAT CNC
Search Solution EX B Online TwinCAT Module Class for CNC Feed Adaption  TwinCAT C++ Module GeoFeedAdapt module class.
3] Solution "My

4 “1 MyProjec
4 4 svsTE

TwinCAT Medule Class for CNC Transformation  TwinCAT C++ Module

P Addt

Fig. 24: Define class

Do File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search (Ctrl+Q) -] MyP - O X
fe-O (-2 E | [0 - 0 o Release ~ TwinCAT RT (x64) « B Attach.. - e |2 Livehare &£
H2X T | MyProject - <local> s - I \ -
Soluticn Explorer > i x
@Al e- 8| "E TwinCAT Cla X
Search Solution Explorer (Ctrl+ Q) /
2] Solution 'MyProject’ (1 of 1 project) _/ ‘1
4 Gl MyProject i e |
4 [ sYSTEM =i T
License
b @ Real-Time
B Tasks
sf= Routes

U5 Type System
TcCOM Objects
MOTION
4 CNC
b % s Short name
j: Image

GeoFeedAdapt

) Compensations Class name ‘C&{’Fﬂdﬂdapt

4 T Bxes
B Asis 1 Header file name ‘GenFeedMapi.h
i Axis_2
e Asis_3 Source file name ‘GmFt{dAdapt.(pp
i Axis_4
i Axis 5
i Axis_6
b S Channel_1
2 PLC
SAFETY
4 E Cos w .

4 Geometric_feed_adaption Show output from:  TwinCAT TMC Code Generator = ‘ | | =

I [% Geometric_feed_adaption Project
AMALYTICS v
Solution Explorer Output

T v wwww

fa

[7 ’
Fig. 25: Name class

Right-click on the project to “Create” the driver.
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Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help Search (Ctrl+Q) P MyProj = O X
5 | m o [B-a-2 <O o] Release - & LiveShare &7
ba ﬂl MyProject - <Local> M - - - | ‘ - v Z
Solution Explorer = 1 x M GeoFeedAdapt.cpp + > EEIEEEE)
f;j ﬂ | '@ = g a r@ | ﬁ|E| EGEometr\c_feed_adapt\on vI (Global 5cope) vI v|%
. ; 1 BESILELEEA I EFEITTEA I ETET R ET IR E PP EEL IR TET AT E LI T T -
Search Solution Explorer (Ctrl+ ) P~
2 [/f GeoFeedAdapt. cpp
3] Solution 'MyProject’ (1 of 1 project) - 3 #include "TcPch.h” -
4 “1 MyProject 4 #pragma hdrstop
4 [l svsTEm 5 |
A License [ #include "GeoFeedAdapt.h” I
b @ Real-Time 7 1
B Tasks 8 | E#ifdef _DEBUG I
= Routes 9 #define new DEBUG_NEW 1
3= Type System 1@ #endif .
& TcCoM Objects 11 DEFINE_THIS_FILE()
4 [ moTon 12 "
‘. CNE 13 BESITELETREFTEELTT I I P EET R IR ETE AR ET IR TELI TR LI E R d
b % Tasks 14 // Collection of interfaces implemented by module CGeoFeedAdapt
B 15  ||FIBEGIN_INTERFACE_MAP(CGeoFeedAdapt)
.~ Co: S 16 | INTERFACE_ENTRY_ITCOMOBIECT()
i o 17 | INTERFACE_ENTRY(IID_ITcADI, ITcADI)
D‘*“ E;( . 18 ! INTERFACE_ENTRY(IID_ITcMWatchSource, ITcWatchSource)
it !s- 19 \ INTERFACE_ENTRY(IID_ITcCncBase, ITcCncBase)
b i A"!s—?— 20 | INTERFACE_ENTRY({IID_ITcGeoFeedAdapt, ITcGeoFeedAdapt)
b Ax!sj 21 B/ //<AutoGeneratedContent id="InterfaceMap”: | .
b ik Axis 4 22 [UMfAutDGener‘atedCDntent)
b i Axis 3 23 END_INTERFACE MAP()
b it Axis 6 24
b S Channel 1 25 >
PLC 101% -~ Q0 L 4 = = 4 » Ln: 157 Chi 1 MIXED  CRLF
SC'AFEW Output
4 ++
4 ; - Show output from:  TwinCAT TMC Code Generator
5 - - wENErdLLUNG suLLeRuEy =
I | % Geometric_feed adaption Project I
il Al apjie -

[SUELTTEN Solution Explorer ged Events  Error List [LOM{IN

[7 Ready

4 AddtoSource Control « M

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:

DQ File Edit View Git Project Build Debug Test Analyze Tools FExtensions Window Help  Search (Ctrl+0) -] MyProject = O %
frmbrE|Ex|= 2| M99 > 000 {0 -0|8-a-uWH|XTA|9D - | Relese - 7 12 LveShare &7
|E 2 '\Ol‘:aﬁ| MyPraject - <Local> < - -] mg|y @ 1=0z
Selution Explorer now B
. Insert TeCom Object
coRale-aa s
. . LHIELETEEIREET -
Search Solution Explorer (Ctrl+ ) Search: l:l Mame: ‘Dbiecﬂ [CGeoFeedAdapt) ‘ | oK ‘
3] Solution "MyProject’ (1 of 1 project) L
‘-e :. WiyP el e Type: = {il Beckhoff Automation GrbH 1
al yProject e
e ﬂ SYSTEM {52 NC Objects I
- {il Application Runtime R <
[ License &b Analytics Multiple: I
b @ Real-Time i~ Datalogger [Module] I
E‘ Tasks -4l StreamHelper [Module] I
=iz Routes External Time Provider Insert Instance.. [ |
¥5 Type System A lat
. Ll
8] o Oncs & o s
4 Q MOTION TeloEth Modules nl
. CNC 15G Industielle Steuerungstechnik GmbH FEIELETTIEELES ] o
= {E‘ C++ Module Vendaor
b i%. g =-{g8] C++ Modules
5% Image eofeedfdapt [Module]
¥ Compensations
4 T Axes
b e Axis_1
b ek Axis_ 2
b i Axis 3 |
b it Axis 4
b e Axis 5
b ek Axis 6
I :a Channel_1 -
PLC b Lm157 Ch:1 MIXED  CRIF
. SAFETY File: |D AT est\MyProject'Geometic_feed_adaplion\Geometric_feed_adaption.tme ‘
F C++
bl : ; "W show output from:  TwinCAT TMC Code Generator ~ElEE]|
4 Geometrlc_feed_adaptlon =
b [ Geometric_feed adaption Project ========== uenerallon: sullecucu ===
& AnamCS -

Error List ReM{IN

4 Addte Source Co

Fig. 27: Integrating the TcCOM object

Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window Help Search [Ctrl+ () pel MyProject — (m] Ed
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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,

Da File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help

Search (Ctrl+Q) P MyProject — O

& | ]
Search Solution Exp

E TwinCAT Versioned C++ Project
2] Solution 'MyP
4 “i MyProject
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4 Add to Source Control =

Fig. 29: Create driver project for Dynamic Contour Control
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Fig. 30: Define class
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Fig. 31: Name class

Right-click on the project to “Create” the driver
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B Update file: DynContourCtrl.h
Generation: succeeded
4

(I ELLTEN Solution Explorer Error List Jelliadiig

7 Ready

4 Add to Source Control =

Fig. 32: Create driver
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5.3.2 Integrate Dynamic Contour Control object
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Fig. 33: Integrating the TcCOM object
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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,
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Fig. 35: Driver project for online tool radius compensation

4 Addto Source Control =
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Fig. 37: Name transformation class

Right-click on the project to “Create” the driver.

Qutput
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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 configuration

as follows:
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Fig. 39: Integrating the TcCOM object

Error List Re{IN

Search Solution Explorer (Ctrl+ () [111E010101T 1181
37 Solution 'MyPraject’ (1 of 1 project) Seaich: l:l e [DbjectT ICOnineToolF atiusComp) oK :
“ "'] MvEroiect Type: =] @ Beckhoff Automation GmbH Cancel 1
< @ S;'STEM | @ NC Objects i
I License @ Application Rurtime R <
b @ Real-Time 4 Analics Mubple 1 |2
B Tasks 48 Datalogger [Module] i
sfs Routes f 4l StreamHelper [Module] -
5% Type System ? :E»:temal Time Provider Iresert Instance.. i
TcCOM Objects o
(& T I [&] Job Objects Reload d
4 @ momon [25] Tcloth Modul
4 [ CNe soen Hoaues ! ry;
2 50 156 Industrielle Steuerungstechnik GmbH HiusCom
P
b Tasks Co+ Module Vendor
jg Image =8 44
g Compensations COnlneT oolR adiusComp [Moduls]
4 T Axes
b i Axis_1
b i Axis_2
b Axis 3 !
b i Axis 4
b e Axis 3 L
b i Axis_6
-4 :a Channel_1
PLC .
SAFETY
n Cos File: D \TEst\MyF’ro\ecl\Dnhna_taol_radius_cumpensat\on\ﬂnlime_loaI_ladius_comnensaliun.t‘ Ln: 187 Ch:1  MIXED
4 Online_tool_radius_compensation ULpU

ource Control «

74

Version: 1.0

TF5262 | TwinCAT 3 CNC
Online Adaption



BEGKHOFF Process to generate a TcCOM object

ﬂ File Edit View Git Project Build Debug Test Analyze Tools Extensions Window  Help Search (Ctrl+ Q) pel MyProject = O 4
frmumE|E=|= 2|99 DN _0-0|8-0-SHH|%EHA[D - | Release - & LiveShare 57
. |.3'\G|fuﬂ| MyProject - <Local> - i = -1 ng|rat=0

Solution Explorer (VGBI OnlineToolRadiusComp.cpp OnlineToolRadiusComp.h

comdale-oal s
Search Solution Explorer (Ctrl+ ) P~

3] Solution 'MyProject’ (1 of 1 project)
4 :. MyProject

Object Context Parameter (it} Interfaces

Mame Value ‘ cs |Type | [F1er | Comment
I CrcObjectRef Type 3, Group 1, Index 0 [ ..

PR | _SVSTEM bype 3 UINT default fr...
% License .group 1 UINT set from ...
b Real-Time
.index UDINT
& Tasks
sl Routes

¥= Type System
a TeCOM Ohjects
Object! (COnlineToolRadiusComp)
4 [= monon
4 CNC
b B Tasks
=B image
% Compensations
4 T Axes
i Axis_1
i Axis 2
b Axis_3
i Axis 4
i Axis 3
i Axis_6
b S Channel 1
Ed rLc
SAFETY
4 [ ces Output
4 GnlinEﬁtooliradiusicompensation
I [% Online_tool_radius_comp ion Proj
I amavTIrs -

v v T v ww

DShow Online Values D Show Hidden Parameter Expand Al

SlEle=|Elm

(chae,EL L Solution Explorer

[7 Ready 4 Add to Source Control =

Fig. 40: Properties of the TcCOM object

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 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Download finder

Our download finder contains all the files that we offer you for downloading. You will find application reports,
technical documentation, technical drawings, configuration files and much more.

The downloads are available in various formats.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on our internet
page: www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Support

Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

* support
+ design, programming and commissioning of complex automation systems
» and extensive training program for Beckhoff system components

Hotline: +49 5246 963-157
e-mail: support@beckhoff.com
Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
* spare parts service
 hotline service

Hotline: +49 5246 963-460
e-mail: service@beckhoff.com
Beckhoff Headquarters

Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963-0

e-mail: info@beckhoff.com

web: www.beckhoff.com
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