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About the User's Manual | Target group: Users

Target group: Users

A user is anyone who uses the control to perform at least one of the following tasks:
®  Operating the machine

®  Setting up tools

®  Setting up workpieces

B Machining workpieces

® Eliminating possible errors during program run
® Creating and testing NC programs

B Creating NC programs at the control or externally using a CAM system

®  Using the Simulation mode to test the NC programs

B Eliminating possible errors during program test

The depth of information in the User's Manual results in the following qualification
requirements on the user:

® Basic technical understanding, e.g. ability to read technical drawings and spatial
imagination

m Basic knowledge in the field of metal cutting, e.g. meaning of material-specific
parameters

= Safety instructions, e.g. possible dangers and their avoidance
= Training on the machine, e.g. axis directions and machine configuration

o HEIDENHAIN offers separate information products for other target
groups:
m | eaflets and overview of the product program for potential buyers
®  Service Manual for service technicians
®  Technical Manual for machine manufacturers

Additionally, HEIDENHAIN provides users and lateral entrants with a wide
range of training opportunities in the field of NC programming
HEIDENHAIN training portal

In line with the target group, this User's Manual only contains information on the
operation and use of the control. The information products for other target groups
contain information on further product life phases.
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About the User's Manual | Available user documentation

1.2 Available user documentation

User's Manual

HEIDENHAIN refers to this information product as User's Manual, regardless of
the output or transport medium. Well-known designations with the same meaning
include operator's manual and operating instructions.

The User's Manual for the control is available in the variants below:
®  As a printed version, sub-divided into the modules below:

B The Setting up and running User's Manual contains all information needed for
setting up the machine and for running NC programs.
ID: 1358774-xx

= The Programming and testing User's Manual contains all information needed
for creating and testing NC programs. Touch probe and machining cycles are
not included.
ID for Klartext programming: 1358773-xx

= The machining cycles User's Manual contains all functions of the machining
cycles.
ID: 1358775-xx

B The Measuring cycles for Workpieces and Tools User's Manual contains all
functions of the touch probe cycles.
ID: 1358777-xx

m  As PDF files, sub-divided according to the printed versions or as complete PDF,
containing all modules
TNCguide
= As HTML file for use as an integrated product help TNCguide directly on the
control
TNCguide
The User's Manual supports you in the safe handling of the control according to its
intended use.
Further information: "Proper and intended operation”, Page 68

Further information products for users
The following information products are available to you as users:

= Overview of new and modified software functions informs you about the
innovations of specific software versions.
TNCguide

= HEIDENHAIN brochures inform you about products and services by
HEIDENHAIN, e.g. software options of the control.
HEIDENHAIN brochures

m The NC Solutions database offers solutions for frequently occurring tasks.
HEIDENHAIN NC solutions
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About the User's Manual | Types of notes used

Types of notes used

Safety precautions

Comply with all safety precautions indicated in this document and in your machine
manufacturer's documentation!

Precautionary statements warn of hazards in handling software and devices and
provide information on their prevention. They are classified by hazard severity and
divided into the following groups:

A DANGER

Danger indicates hazards for persons. If you do not follow the avoidance
instructions, the hazard will result in death or severe injury.

Warning indicates hazards for persons. If you do not follow the avoidance
instructions, the hazard could result in death or serious injury.

A CAUTION

Caution indicates hazards for persons. If you do not follow the avoidance
instructions, the hazard could result in minor or moderate injury.

NOTICE

Notice indicates danger to material or data. If you do not follow the avoidance
instructions, the hazard could result in property damage.

Sequence of information in precautionary statements

All precautionary statements contain the following four sections:
m Signal word indicating the hazard severity

B Type and source of hazard

m Consequences of ignoring the hazard, e.g.: "There is danger of collision during
subsequent machining operations”

® Escape — hazard prevention measures
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1.4

Informational notes

Observe the informational notes provided in these instructions to ensure reliable and

efficient operation of the software.
In these instructions, you will find the following informational notes:

o The information symbol indicates a tip.
A tip provides additional or supplementary information.

@ This symbol prompts you to follow the safety precautions of your
machine manufacturer. This symbol also indicates machine-dependent
functions. Possible hazards for the operator and the machine are
described in the machine manual.

@ The book symbol represents a cross reference to external
documentation, e.g. the documentation of your machine manufacturer
or other supplier.

Have you found any errors or would you like to suggest changes?

We continuously strive to improve our documentation for you. Please help us by
sending your suggestions to the following e-mail address:

tnc-userdoc@heidenhain.de

Notes on using NC programs

NC programs contained in this User's Manual are suggestions for solutions. The
NC programs or individual NC blocks must be adapted before being used on a
machine.

Change the following contents as needed:
Tools

Cutting parameters

Feed rates

Clearance height or safe position
Machine-specific positions, e.g. with M91
Paths of program calls

Some NC programs depend on the machine kinematics. Adapt these NC programs
to your machine kinematics before the first test run.

In addition, test the NC programs using the simulation before the actual program
run.

o With a program test you determine whether the NC program can be used
with the available software options, the active machine kinematics and
the current machine configuration.
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User's Manual as integrated product help: TNCguide

Application
The integrated product help TNCguide offers the full content of all User's Manuals.
Further information: "Available user documentation”, Page 59

The User's Manual supports you in the safe handling of the control according to its
intended use.
Further information: "Proper and intended operation", Page 68

Requirement

In the factory default setting, the control offers the integrated product help
TNCguide in German and English language versions.

If the control cannot find a TNCguide language version matching the selected dialog
language, it opens TNCguide in English.

If the control cannot find a TNCguide language version, it opens an information
page with instructions. With the link available there and the steps provided, you can
supplement the files missing in the control.

0 You can also open the information page manually by selecting the
index.html e.g. at TNC:\tncguide\en\readme. The path depends on the
desired language version, e.g. en for English.

With the steps provided you can also update the TNCguide version.
Updating may be required e.g. after a software update.

Description of function

The integrated TNCguide product help can be selected within the Help application or
in the Help workspace.

Further information: "Help application’, Page 63

Further information: "Help workspace", Page 1378

Operation of TNCguide is identical in both cases.

Further information: "Symbols", Page 64
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Help application

Startmenii {§} Einstellungen @ Hilfe

HHle 1 Suche A <« —
B = « 2 & »

Kapiteliibersicht NC-Programm simulieren
Im Arbeitsbereich Simulation testen Sie das NC-Programm.

Simulation starten

Maschine und Steuerung einschalten

~ Werkstiick programmieren und simulieren
Beispielaufgabe 1338459
Betriebsart Programmieren wéhlen
Steuerungsoberfliche zum Programmieren eini
Neues NC-Programm erstellen
Rohteil definieren 5
Struktur eines NC-Programms
Anfahren und Verlassen der Kontur
Einfache Kontur programmieren 4
Bearbeitungszyklus programmieren
Steuerungsoberfliche zum Simulieren einrichte
NC-Programm simulieren

» Werkzeug einrichten

» Werkstiick einrichten

» Werkstiick bearbeiten

Help application with open TNCguide

The Help application includes the following areas:

1 Title bar in the Help application
Further information: "Symbols in the Help application’, Page 64
2 Title bar of the integrated TNCguide product help

Further information: "Symbols in the integrated TNCguide product help ",
Page 64

3 Content column of TNCguide

4 Separator between the columns of TNCguide
Adjust the column width by means of the separator.

5 Navigation column of TNCguide

HEIDENHAIN | TNC7 | TNCguide | 01/2022 63



64

About the User's Manual | User's Manual as integrated product help: TNCguide

Symbols

Symbols in the Help application

Symbol Function

@ Show start page

The start page displays all available documentation. Select
the desired documentation, using a navigation tiles, e.g.
TNCguide.

If only one piece of documentation is available, the control
opens the content directly.

When a documentation is open, you can use the search
function.

Displaying tutorials

Navigating between the last opened contents

N

Displaying or hiding search results
Further information: "Search in TNCguide', Page 65

Symbols in the integrated TNCguide product help

Symbol Function

Display documentation structure
The structure consists of the content headings.

The structure serves for main navigation within the documen-
tation.

Display documentation index
The index consists of important keywords.

The index serves as an alternative navigation within the
documentation.

% Display previous or next page within the documentation
>
« Display or hide the navigation
>
Copy NC examples to clipboard
Further information: "Copying NC examples to clipboard",
Page 65
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1.5.1

1.5.2

1.6

Search in TNCguide

Using the search function, you can search for the entered search terms within the
open documentation.
Use the search function as follows:

> Enter a character string

The entry field is located in the title bar, to the left of the Home symbol
that you use for navigating to the start page.

The search starts automatically after you have entered e.g. a letter.
If you wish to delete the entry, use the X symbol within the entry field.

The control opens the column containing the search results.
The control marks references also within open content pages.
Select the reference

The control opens the selected content.

The control continues displaying the results of the last search.
Select an alternative reference if necessary

Enter a new character string if required

vV VvV V VYV VYy

Copying NC examples to clipboard

Use the copy function to copy NC examples from the documentation to the
NC editor.

To use the copy function:

> Navigate to the desired NC example

> Notes on using NC programs Expand

> Notes on using NC programs Read and pay attention to
Further information: "Notes on using NC programs", Page 61

» Copy NC example to clipboard

I{ > The button switches colors while copying.

> The clipboard contains the entire content of the copied
NC example.

> Insert the NC example into the NC program

> Adapt the inserted contents according to the Notes on using
NC programs

> Use the Simulation mode to test the NC program
Further information: "Simulation Workspace", Page 1405

Contact to the editorial staff

Have you found any errors or would you like to suggest changes?

We continuously strive to improve our documentation for you. Please help us by
sending your suggestions to the following e-mail address:

tnc-userdoc@heidenhain.de
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The TNC7

Every HEIDENHAIN control supports you with dialog-guided programming and
finely detailed simulation. The TNC7 additionally offers you graphical or form-based
programming to reach the desired result safe and sound.

Software options and optional hardware extensions can be used for flexibly
increasing the range of functions and ease of use.

Such an extension provides e.g. the chance to perform turning and grinding in
addition to milling and drilling processes.

Further information: "Technology-Specific NC Programming", Page 209

The ease of use increases e.g. when using touch probes, handwheels or a
3D mouse.

Further information: "Hardware', Page 82

Definitions

Abbreviation Definition

TNC TNC is derived from the acronym CNC (computerized numer-
ical control). The T (tip or touch) represents the possibility to
enter NC programs directly at the control or to program them
graphically using gestures.

7 The product number indicates the control generation. The

range of functions depends on the enabled software options.

Proper and intended operation

The information about the proper and intended operation supports you as user in the
safe handling of a product such as a machine tool.

The control is a machine component but not a complete machine. This User's
Manual describes the use of the control. Before using the machine including the
control, take the OEM documentation to inform yourself about the safety-related
aspects, the necessary safety equipment as well as the requirements on the
qualified personnel.

0 HEIDENHAIN sells controls designed for milling and turning machines as
well as for machining centers with up to 24 axes. If you as a user face a
different constellation, then contact the owner immediately.

HEIDENHAIN contributes additionally to enhancing your safety and that of your
products, notably by taking into consideration the customer feedback. This results
e.g. in function adaptations of the controls and safety precautions in the information
products.

0 Contribute actively to increasing the safety by reporting any missing or
misleading information.

Further information: "Contact to the editorial staff’, Page 65
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2.1.2 Intended place of operation

In accordance with DIN EN 50370-1 standard referring to electromagnetic
compatibility (EMC), the control is approved for use in industrial environments.

Definitions
Guideline Definition
DIN EN This standard deals, among other things, with interference

50370-1:2006-02 emissions and immunity to interference of machine tools.
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Safety precautions
Comply with all safety precautions indicated in this document and in your machine
manufacturer's documentation!

The following safety precautions refer exclusively to the control as an individual
component but not to the specific complete product, i.e. the machine tool.

@ Refer to your machine manual.

Before using the machine including the control, take the OEM
documentation to inform yourself about the safety-related aspects, the
necessary safety equipment as well as the requirements on the qualified
personnel.

The following overview contains exclusively the generally valid safety precautions.
Pay attention to additional safety precautions that may vary with the configuration
and are given in the following chapters.

o For ensuring maximum safety, all safety precautions are repeated at the
relevant places within the chapters.

A DANGER

Caution: hazard to the user!

Unsecured connections, defective cables, and improper use are always sources of
electrical dangers. The hazard starts when the machine is powered up!

» Devices should be connected or removed only by authorized service
technicians

» Only switch on the machine via a connected handwheel or a secured
connection

A DANGER

Caution: hazard to the user!

Machines and machine components always pose mechanical hazards. Electric,
magnetic, or electromagnetic fields are particularly hazardous for persons with
cardiac pacemakers or implants. The hazard starts when the machine is powered

up!

» Read and follow the machine manual

» Read and follow the safety precautions and safety symbols
> Use the safety devices

A DANGER

Caution: hazard to the user!

The AUTOSTART function automatically starts the machining operation. Open
machines with unsecured work envelopes pose a huge danger for the machine
operator.

> Use the AUTOSTART function exclusively on enclosed machines
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Caution: hazard to the user!

Manipulated data records or software can lead to an unexpected behavior of the
machine. Malicious software (viruses, Trojans, malware, or worms) can cause
changes to data records and software.

> Check any removable memory media for malicious software before using
them

> Start the internal web browser only from within the sandbox

NOTICE

Danger of collision!

Failure to notice deviations between the actual axis positions and those expected
by the control (saved at shutdown) can lead to undesirable and unexpected axis
movements. There is risk of collision during the reference run of further axes and
all subsequent movements!

> Check the axis positions

» Only confirm the pop-up window with YES if the axis positions match

> Despite confirmation, at first only move the axis carefully
>

If there are discrepancies or you have any doubts, contact your machine tool
builder

NOTICE

Caution: Danger to the tool and workpiece!

A power failure during the machining operation can cause uncontrolled “coasting”
or braking of the axes. In addition, if the tool was in effect prior to the power
failure, then the axes cannot be referenced after the control has been restarted.
For non-referenced axes, the control takes over the last saved axis values as the
current position, which can deviate from the actual position. Thus, subsequent
traverse movements do not correspond to the movements prior to the power
failure. If the tool is still in effect during the traverse movements, then the tool and
the workpiece can sustain damage through tension!

> Use alow feed rate

> Please keep in mind that the traverse range monitoring is not available for non-
referenced axes

NOTICE

Danger of collision!

With NC software 81762x-16, the TNC7 does not support ISO programming.
There is a risk of collision during execution due to the missing support.

> Use Klartext NC programs exclusively.
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NOTICE

Danger of collision!

The control does not automatically check whether collisions can occur between
the tool and the workpiece. Incorrect pre-positioning or insufficient spacing
between components can lead to a risk of collision when referencing the axes.
> Pay attention to the information on the screen

> If necessary, move to a safe position before referencing the axes

» Watch out for possible collisions

NOTICE

Danger of collision!

The control uses the defined tool length from the tool table for compensating
the tool length. Incorrect tool lengths will result in an incorrect tool length
compensation. The control does not perform tool length compensation or a
collision check for tools with a length of 0 and after TOOL CALL 0. Danger of
collision during subsequent tool positioning movements!

» Always define the actual tool length of a tool (not just the difference)
> Use TOOL CALL 0 only to empty the spindle

NOTICE

Caution: Significant property damage!

Undefined fields in the preset table behave differently from fields defined with
the value O: Fields defined with the value 0 overwrite the previous value when
activated, whereas with undefined fields the previous value is kept.

> Before activating a preset, check whether all columns contain values.

NOTICE

Danger of collision!

NC programs that were created on older controls can lead to unexpected axis
movements or error messages on current control models. Danger of collision
during machining!

> Check the NC program or program section using the graphic simulation

> Carefully test the NC program or program section in the Program run, single
block operating mode

» Pay attention to the following known differences (the list below might not be
complete!)

NOTICE

Caution: Data may be lost!

The DELETE function permanently deletes the file. The control does not perform
an automatic backup of the file prior to deletion (e.g., there is no recycle bin). Files
are thereby irreversibly deleted.

> Regularly back up important data to external drives
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NOTICE

Caution: Data may be lost!

Never remove a connected USB device during data transfer—data can be
damaged or deleted!

» Use the USB port for data transfer and backup only; do not use it for editing
and executing NC programs

> Use the soft key to remove a USB device when data the transfer is complete

NOTICE

Caution: Data may be lost!

The control must be shut down so that running processes can be concluded and
data can be saved. Immediate switch-off of the control by turning off the main
switch can lead to data loss no matter what state the control was in!

> Always shut down the control
> Only operate the main switch after being prompted on the screen

NOTICE
Danger of collision!
If you select an NC block in program run using the GOTO function and then
execute the NC program, the control ignores all previously programmed
NC functions, e.g. transformations. This means that there is a risk of collision
during subsequent traversing movements!
» Use GOTO only when programming and testing NC programs
» Only use Block scan when executing NC programs
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Software

This User's Manual describes the functions for setting up the machine as well as for
programming and and running your NC programs. These functions are available for
a control featuring the full range of functions.

o The actual range of functions depends, among other things, on the
enabled software options.
Further information: "Software options", Page 74

The table shows the NC software numbers described in this User's Manual.

o HEIDENHAIN has simplified the version schema, starting with NC
software version 16:

B The publication period determines the version number.

®  All control models of a publication period have the same version
number.

®  The version number of the programming stations corresponds to the
version number of the NC software.

NC software Product

number

817620-16 TNC7

817621-16 TNC7 E

817625-16 TNC7 programming station

@ Refer to your machine manual.

This User's Manual describes the basic functions of the control. The
machine manufacturer can adapt, enhance or restrict the control
functions to the machine.

Check, on the basis of the machine tool manual, whether the machine
manufacturer has adapted the functions of the control.

Definition
Abbreviation Definition
E The suffix E indicates the export version of the control. In this

version, the software option 9 Advanced Function Set 2 is
restricted to 4-axis interpolation.

Software options

Software options define the range of functions of the control. The optional functions
are either machine- or application-specific. The software options give you the
possibility of adapting the control to your individual needs.

You can check which software options are enabled on your machine.
Further information: "Viewing of software options", Page 1918

Overview and definitions

The TNC7 features various software options, each of which can be enabled
separately and even subsequently by the machine manufacturer. The following
overview includes only those software options that are relevant for you as user.
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0 The option numbers indicated in the User's Manual show you that a
function is not included in the standard range of available functions.

The Technical Manual informs about additional software options that are
relevant for the machine manufacturer.

extensions.

o Keep in mind that particular software options also require hardware

Further information: "Hardware', Page 82

Software option

Additional Axis
(options 0 to 7)

Definition and application

Additional control loop
A control loop is required for each axis or spindle moved to a programmed
nominal value by the control.

Additional control loops are required e.g. for detachable and motor-driven
tilting tables.

Advanced Function
Set 1
(option 8)

Advanced functions (set 1)
On machines with rotary axes this software option enables the machining of
multiple workpiece sides in a single setup.
The software option includes the following functions:
® Tilting the working plane, e.g. with PLANE SPATIAL
Further information: "PLANE SPATIAL", Page 984

®m Programming of contours on the unrolled surface of a cylinder, e.g. by using
Cycle 27 CYLINDER SURFACE

Further information: "Cycle 27 CYLINDER SURFACE (option 8)", Page 1178
B Programming the rotary axis feed rate in mm/min with M116

Further information: "Interpreting the feed rate for rotary axes as mm/min
with M116 (option 8)", Page 1238
B 3-axis circular interpolation with a tilted working plane
The advanced functions (set 1) reduce the setup effort and increase the
workpiece accuracy.

Advanced Function
Set 2
(option 9)

Advanced functions (set 2)

On machines with rotary axes this software option enables the simultaneous 5-
axis machining of workpieces.

The software option includes the following functions:

= TCPM (tool center point management): Automatic tracking of linear axes
during the rotary axis positioning
Further information: "Compensating the tool angle of inclination with
FUNCTION TCPM (option 9)", Page 1027

= Running of NC programs with vectors, including optional 3D tool
compensation
Further information: "3D tool compensation (option 9)", Page 1049

B Manual moving of axes in the active tool coordinate system T-CS

® Linear interpolation in more than 4 axes (max. 4 axes in case of an export
version)

The advanced functions (set 2) can be used to produce free-form surfaces.
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Definition and application

HEIDENHAIN DNC

This software option enables external Windows applications to access data of
the control via the TCP/IP protocol.

Potential fields of application are e.g.:
m Connection to higher-level ERP or MES systems
®  Capture of machine and operating data

HEIDENHAIN DNC is required in conjunction with external Windows applica-
tions.

Dynamic Collision

Dynamic Collision Monitoring (DCM)

Monitoring The machine manufacturer can use this software option to define machine
(option 40) components as collision objects. The control monitors the defined collision
objects during all machine movements.
The software option includes the following functions:
= Automatic interruption of the program run whenever a collision is imminent.
= Warnings in case of manual axis movements
m  Collision monitoring in Test Run mode
With DCM you can prevent collisions and thus avoid additional costs resulting
from material damage or a machine downtime.
Further information: "Dynamic Collision Monitoring (DCM, option 40)",
Page 1084
CAD Import CAD Import
(option 42) This software option is used to select positions and contours from CAD files

and to transfer them into an NC program.

With the CAD Import option you reduce the programming effort and prevent
typical errors such as the incorrect entry of values. In addition, CAD Import
contributes to paperless manufacturing.

"Applying contours and positions to NC programs with CAD Import (option 42)"

Global PGM Settings
(option 44)

Global Program Settings GPS

This software option can be used for superimposed coordinate transforma-
tions and handwheel movements during program run without changing the
NC program.

With GPS you can adapt externally created NC programs to the machine and
increase flexibility during program run.

Further information: "Globale Programmeinstellungen GPS', Page

Adaptive Feed
Control
(option 45)

Adaptive Feed Control AFC

This software option enables an automatic feed control that depends on the
current spindle load. The control increases the feed rate as the load decreases
and reduces the feed rate as the load increases.

With AFC you can shorten the machining time without adapting the

NC program, while preventing machine damage from overload at the same
time.

Further information: "Adaptive Feed Control (AFC, option 45)", Page 1114
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Software option

Definition and application

KinematicsOpt KinematicsOpt

(option 48) This software option uses automatic probing processes to check and optimize
the active kinematics.
With KinematicsOpt the control can correct position errors on rotary axes and
thus increase the accuracy of machining operations in the tilted working plane
and of simultaneous machining operations. In part, the control can compen-
sate temperature-induced deviations through repeated measurements and
corrections.
Further information: "Touch Probe Cycles: Automatic Kinematics Measure-
ment', Page 1695

Turning Mill-turning

(option 50) This software option offers a comprehensive milling-specific function package
for milling machines with rotary tables.
The software option includes the following functions:
= Turning-specific tools
®  Turning-specific cycles and contour elements such as undercuts
®  Automatic tool radius compensation
Mill-turning enables mill-turning machining operations on only one machine,
thus reducing e.g. the setup work effort considerably.
Further information: "Turning (option 50)", Page 212

KinematicsComp KinematicsComp

(option 52) This software option uses automatic probing processes to check and optimize

the active kinematics.

With KinematicsComp the control can correct position and component errors
in three dimensions. This means it can compensate the errors of rotary and
linear axes in three dimensions. Compared to KinematicsOpt (option 48), the
corrections are even far more comprehensive.

Further information: "Cycle 453 KINEMATICS GRID (option 48), (option 52)",
Page 1727

OPC UA NC Server
1106
(options 56 t0 61)

OPC UA NC Server

The software options offer the OPC UA standardized interface for the external
access to data and functions of the control.

Potential fields of application are e.g.
®  Connection to higher-level ERP or MES systems
®  Capture of machine and operating data

Each software option enables one client connection each. Several parallel
connections require the use of multiple OPC UA NC servers.

Further information: "OPC UA NC Server (options 56 to 61)", Page 1931

4 Additional Axes
(option 77)

4 additional control loops

see "Additional Axis
(options 0 to 7)"

8 Additional Axes
(option 78)

8 additional control loops

see "Additional Axis
(options 0to 7)"
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3D-ToolComp
(option 92)

About the Product | Software

Definition and application

3D-ToolComp only in connection with Advanced Function Set 2 (option 9)

With this software option, shape deviations on ball cutters and workpiece
probes can be automatically compensated using a correction value table.
3D-ToolComp enables increasing the workpiece accuracy in conjunction with
free-form surfaces, for example.

Further information: "3D radius compensation depending on the tool contact
angle (option 92)", Page 1062

Extended Tool
Management
(option 93)

Extended tool management

This software option extends tool management by the two tables Tooling list
and T usage order.

The tables show the following contents:

= The Tooling list shows the tool requirements of the NC program or pallet to
be run

Further information: "Tooling list (option 93)", Page 1849

= The T usage order shows the tool order of the NC program or pallet to be
run

Further information: "T usage order (option 93)", Page 1847

The extended tool management enables you to detect the tool requirements in
time and thus prevent interruptions during program run.

Advanced Spindle
Interpolation
(option 96)

Interpolating Spindle

This software option enables interpolation turning, as the control couples the

tool spindle with the linear axes.

The software option includes the following cycles:

® Cycle 291 COUPLG.TURNG.INTERP. for simple turning machining
operations without contour subprograms
Further information: "Cycle 297 COUPLG.TURNG.INTERP. (option 96)",
Page 621

B Cycle 292 CONTOUR.TURNG.INTRP. for finishing rotationally symmetrical
contours
Further information: "Cycle 292 CONTOUR.TURNG.INTRP. (option 96)’,
Page 628

The interpolating spindle enables you to execute a turning operation also on
machines without rotary table.

Spindle Synchronism
(option 131)

Spindle synchronism

This software option synchronizes two or more spindles and thus enables e.g.
the manufacture gears by hobbing.

The software option includes the following functions:

= Spindle synchronism for special machining operation, e.g. polygonal turning
= Cycle 880 GEAR HOBBING only in conjunction with mill-turning (option 50)
Further information: "Cycle 880 GEAR HOBBING (option 131)", Page 898

Remote Desktop
Manager
(option 133)

Remote Desktop Manager

This software option is used to display and operate externally linked computer
units.

With Remote Desktop Manager you reduce the distances covered between
several workplaces and as a result increase the efficiency.

Further information: "Remote Desktop Manager window (option 133)",
Page 1944
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Software option

Dynamic Collision
Monitoring v2
(option 140)

Definition and application

Dynamic Collision Monitoring (DCM) version 2

This software option includes the functions of software option 40 (Dynamic
Collision Monitoring, DCM).

In addition, this software option can be used for the collision monitoring of
workpiece fixtures.

Further information: "Integrating the fixtures into collision monitoring
(option 140)", Page 1094

Cross Talk Compen-
sation
(option 141)

Compensation of axis couplings CTC

Using this software option, the machine manufacturer can e.g. compensate
acceleration-induced deviations at the tool and thus increase accuracy and
dynamic performance.

Position Adaptive
Control
(option 142)

Position adaptive control PAC

Using this software option, the machine manufacturer can e.g. compensate
position-induced deviations at the tool and thus increase accuracy and dynam-
ic performance.

Load Adaptive
Control
(option 143)

Load adaptive control LAC

Using this software option, the machine manufacturer can e.g. compensate
load-induced deviations at the tool and thus increase accuracy and dynamic
performance.

Motion Adaptive
Control
(option 144)

Motion adaptive control MAC

Using this software option, the machine manufacturer can e.g. change speed-
dependent machine settings and thus increase the dynamic performance.

Active Chatter
Control
(option 145)

Active chatter control ACC
With this software option the chatter tendency of a machine used for heavy
machining can be reduced.

The control can use ACC to improve the surface quality of the workpiece,
increase the tool life and reduce the machine load. Depending on the type of
machine, the metal-removal rate can be increased by more than 25 %.

Further information: "Active Chatter Control (ACC, option 145)", Page 1121

Machine Vibration
Control
(option 146)

Vibration damping for machines MVC

Damping of machine oscillations for improving the workpiece surface quality
through the following functions:

E AVD Active Vibration Damping
= FSC Frequency Shaping Control

CAD Model Optimizer
(option 152)

Optimization of CAD models

This software option can be used, for example, to repair faulty files of fixtures
and tool holders or to position STL files generated from the simulation for a
different machining operation.

Further information: "Generating STL files with 3D mesh (option 152)",
Page 1372

HEIDENHAIN | TNC7 | TNCguide | 01/2022

79



Software option

Batch Process
Manager
(option 154)

About the Product | Software

Definition and application

Batch Process Manager BPM

This software option makes it easy to plan and execute multiple production
jobs.

If pallet management and extended tool management (option 93) are extended
or combined, BPM offers the following additional data, for example:

= Machining time

B Availability of necessary tools

B Manual interventions to be made

® Program test results of assigned NC programs
Further information: "Job list workspace', Page 1764

Component Monitor-
ing
(option 155)

Component monitoring

This software option enables the automatic monitoring of machine compo-
nents configured by the machine manufacturer.

Component monitoring assists the control in preventing machine damage due
to overload by way of hazard warnings and error messages.

Grinding
(option 156)

Jig grinding

This software option offers a comprehensive grinding-specific function
package for milling machines.

The software option includes the following functions:

®  Grinding-specific tools including dressing tools

®  Cycles for reciprocating stroke and dressing

Jig-turning enables complete machining operations on just one machine, thus
reducing e.g. the setup work effort considerably.

Further information: "Grinding operations (option 156)", Page 224

Gear Cutting
(option 157)

Gear manufacturing

This software option enables the manufacturing of cylindrical gears or helical
gears of any angle.

The software option includes the following cycles:
= Cycle 285 DEFINE GEAR to define the gear geometry

Further information: "Cycle 285 DEFINE GEAR (option 157)", Page 909
= Cycle 286 GEAR HOBBING

Further information: "Cycle 286 GEAR HOBBING (option 157)", Page 911
= Cycle 287 GEAR SKIVING

Further information: "Cycle 287 GEAR SKIVING option 157", Page 919

Gear manufacturing expands the scope of functionality of milling machines
with rotary tables even without mill-turning (option 50).

80
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Software option

Turning v2
(option 158)

Definition and application

Mill-turning version 2
This software option includes all functions of Mill-Turning (software option 50).
In addition, this software option offers the following advanced turning
functions:
= Cycle 882 SIMULTANEOUS ROUGHING FOR TURNING
Further information: "Cycle 882 SIMULTANEOUS ROUGHING FOR
TURNING (option158) ", Page 816
® Cycle 883 TURNING SIMULTANEOUS FINISHING
Further information: "Cycle 883 TURNING SIMULTANEOUS FINISHING
(option 158)", Page 821

The advanced turning functions not only enable you to manufacture under-
cut workpieces but also to use a larger area of the indexable insert during the
machining operation.

Optimized Contour
Milling
(option 167)

Optimized contour machining (OCM)

This software option enables the trochoidal milling of closed or open pockets
and islands of any shape. During trochoidal milling, the full cutting edge is used
under constant cutting conditions.

The software option includes the following cycles:

Cycle 271 OCM CONTOUR DATA

Cycle 272 OCM ROUGHING

Cycle 273 OCM FINISHING FLOOR and cycle 274 OCM FINISHING SIDE
Cycle 277 OCM CHAMFERING

In addition, the control offers OCM FIGURES for frequently needed contours

With OCM you can shorten the machining time while reducing tool wear at the
same time.

Further information: "OCM cycles", Page 594

Process Monitoring
(option 168)

Process monitoring
Reference-based monitoring of the machining process

The control uses this software option to monitor defined machining sections
during program run. The control compares changes in conjunction with the
tool spindle or the tool with the values of a reference machining operation.

Further information: "Arbeitsbereich Prozessiberwachung (Option #168)",
Page

2.3.2 Feature Content Level

New functions or functional enhancements of the control software may be
protected by software options or by means of the Feature Content Levels.

On purchasing a new control you will receive the highest level of the FCL possible
with the installed software. A subsequent software update e.g. within the frame of a
service requirement, does not automatically increase the FCL version.

o As yet, no functions are protected by Feature Content Level. If functions
are protected in future, the User's Manual will indicate the marking FCL n.
The n shows the required number of the FCL version.
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Information on licensing and use

Open-source software

The control software contains open-source software whose use is subject to explicit
licensing terms. These special terms of use have priority.

To get to the licensing terms on the control:

@ > Select the Home operating mode
> Select the Settings application
> Select the Operating system tab
@ » Double-tap or double-click About HeROS
° > The control opens the HEROS Licence Viewer window.

OPC UA

The control software contains binary libraries. For these libraries, additionally and
preferentially the terms of use agreed between HEIDENHAIN and Softing Industrial
Automation GmbH shall apply.

OPC UA NC Server (options 56 to 61) and HEIDENHAIN DNC (option 18) can be
used to influence the behavior of the control. Before using these interfaces for
productive purposes, system tests must be performed to exclude the occurrence
of any malfunctions or performance failures of the control. The manufacturer of
the software product that uses these communication interfaces is responsible for
performing these tests.

Further information: "OPC UA NC Server (options 56 to 61)", Page 1931

Hardware

This User's Manual describes functions for setting up and operating the machine.
These functions primarily depend on the installed software.
Further information: "Software", Page 74

The actual range of functions also depends on hardware enhancements and the
enabled software options.

Monitor

BF 360

The TNC7 is delivered with a 24-inch touchscreen.

The control is operated by means of touchscreen gestures and with the operating
elements of the keyboard unit.

Further information: "Common gestures for the touchscreen"’, Page 96
Further information: "Operating elements of the keyboard unit", Page 96
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Operation and cleaning

@ Avoiding electrostatic discharge when operating touchscreens
Touchscreens are based on a capacitive working principle, i.e. they are
sensitive to electrostatic charges generated by the operators.

Users can discharge static electricity from their body by touching
grounded metal objects. This problem can be avoided by wearing ESD
clothing.

Capacitative sensors detect a contact as soon as a person’s finger touches the
touchscreen. Touchscreens can even be operated with dirty hands, as long as the
touch sensors are able to detect the skin resistance. While small amounts of liquid
will not cause a fault, larger quantities of liquid will cause erroneous input.

o Use work gloves to prevent the device from becoming dirty. The rubber
material of special touchscreen work gloves contains metal ions that
transfer the skin resistance to the display.

In order to maintain the functionality of the touchscreen, use the following cleaners
only:

m Glass cleaner

B Foaming screen cleaners

= Mild detergents

o Do not apply the cleaner directly to screen, but slightly dampen a suitable
cleaning cloth with it.

Switch off the control before cleaning the touchscreen. As an alternative, you can
use the touchscreen cleaning mode.

Further information: "Settings Application", Page 1911

o Never use the following cleaners or cleaning aids, in order to avoid
damage to the touchscreen:

®  Aggressive solvents
B Abrasives

® Compressed air

m Steam cleaners
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The TNC7 is delivered with various keyboard units.
The control is operated by means of touchscreen gestures and with the operating

elements of the keyboard unit.
Further information: "Common gestures for the touchscreen"’, Page 96
Further information: "Operating elements of the keyboard unit", Page 96

About the Product | Hardware

TE 360 with alternative potentiometer

operating panel.

manual.

@ Refer to your machine manual.
Some machine tool builders do not use the standard HEIDENHAIN

External keys, e.g. NC START or NC STOP, are described in your machine
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Cleaning

0 Use operating gloves to prevent the device from becoming dirty.

In order to maintain the functionality of the keyboard, use only cleaners stated to
contain anionic or nonionic surfactants.

o Do not apply the cleaner directly to the keyboard unit. Slightly dampen a
suitable cleaning cloth with the cleaner.

Switch the control off before cleaning the keyboard unit.

o Never use the following cleaners or cleaning aids, in order to avoid
damage to the keyboard unit:

B Aggressive solvents
B Abrasives

= Compressed air

® Steam blasters

0 The trackball does not require periodic maintenance. Cleaning is required
only if the trackball stops functioning.

If a trackball is embedded in the keyboard, clean the trackball as follows:

> Switch off the control

> Turn the pull-off ring by 100° in counterclockwise direction

Turning the removable pull-off ring moves it upwards out of the keyboard unit.
Remove the pull-off ring

Take out the ball

Carefully remove sand, chips, or dust from the shell area

vV vV YV

Scratches in the shell area may impair the functionality or prevent proper
functioning.

> Apply a small amount of an isopropyl alcohol cleaner to a lint-free and clean cloth

0 Please observe the information for the cleaner.

» Carefully wipe the shell area clean with the cloth until all smears or stains have
been removed
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Exchanging keycaps

If you need replacements for the keycaps of the keyboard unit, contact HEIDENHAIN
or the machine manufacturer.

About the Product | Hardware

Further information: "Keycaps for keyboard units and machine operating panels",

Page 2087

@ The IP54 protection rating cannot be guaranteed if the keyboard is
missing any keys.

To exchange the keycaps:

Slide the keycap puller
(ID 1325134-01) over the keycap
until the grippers engage

Pressing the key will make
it easier to apply the keycap
puller.

Pull off the keycap

Place the keycap onto the seal and
push it down

The seal must not be
damaged; otherwise the
IP54 protection rating
cannot be guaranteed.

Verify proper seating and correct
functioning
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2.4.3 Hardware enhancements
The hardware enhancements give you the possibility of adapting the machine tool to

your individual needs.

The TNC7 features various hardware enhancements, each of which can be added
separately and even subsequently by the machine manufacturer. The following
overview includes only those enhancements that are relevant for you.

o Keep in mind that particular hardware enhancements require additional
software options.

Further information: "Software options", Page 74

Hardware enhance-
ments

Electronic handwheels

Definition and application

You use this enhancement for exact manual positioning of machine axes. The
wireless portable variants improve ergonomics and increase versatility.

The handwheels have the following differing features:

B Portable or installed in the machine operating panel

= With or without display

= With or without functional safety

Electronic handwheels, for example, greatly simplify workpiece setup.
Further information: "Electronic Handwheel", Page 1881

Workpiece touch
probes

The control uses this enhancement for automatic and precise detection of
workpiece positions and misalignments.

The workpiece touch probes have the following differing features:
= With radio or infrared transmission
= With or without cable

Workpiece touch probes, for example, are useful for quick workpiece setup and
for automatic correction of dimensions during program run.

Further information: "Touch Probe Functions in the Manual Operating Mode",
Page 1425

Tool touch probes

The control uses this enhancement for automatic and precise calibration of
tools directly in the machine.

Tool touch probes have the following differing features:
®  Contact-free or tactile measurement

= With radio or infrared transmission

= With or without cable

Tool touch probes, for example, are useful for quick workpiece setup and for
automatic correction of dimensions and breakage control during program run.

"Touch Probe Cycles: Automatic Tool Measurement"

Vision systems

Use this enhancement to inspect the tools used.

With the VT 121 vision system, you can visually inspect the cutting edges
during program run without removing the tool.

The vision systems help to avoid damage during program run, thus preventing
unnecessary costs.
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Hardware enhance-
ments

Additional operating
stations

About the Product | Hardware

Definition and application

This enhancement adds a second screen, to facilitate operation of the control.

The additional ITC (industrial thin client) operating stations are differentiated

by their intended use:

® The ITC 755 is a compact, additional operating station that mirrors the
control's main screen, making it possible to operate the control.

m The ITC 750 and ITC 860 are additional screens that increase the display
area of the main screen, so that you can view multiple applications at the
same time.

6 By adding a keyboard unit, the ITC 750 and ITC 860 can be used
as full-fledged additional operating stations.

The additional operating stations increase operator comfort, especially on
large machining centers.

Industrial PC

You use this enhancement to install and run Windows-based applications.

With Remote Desktop Manager (option 133), you can display the applications
on the control's screen.

Further information: "Remote Desktop Manager window (option 133)",
Page 1944

The industrial PC is a secure and powerful alternative to external PCs.
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The control's user interface in the Manual operation application

The control's user interface shows the following areas:

7 TNC bar
® Back

Use this function to go backwards in the application history since booting
the control.

B Operating modes
Further information: "Overview of operating modes', Page 90
®  Status overview

Further information: "Status overview on the control bar", Page 147
B Calculator

Further information: "Calculator’, Page 1396
®  Screen keyboard

Further information: "Virtual keyboard of the control bar", Page 1380
m Settings

In the settings you can choose among several pre-defined views for the
control's user interface.

= Date and time

2 Information bar

®  Active operating mode
B Message menu

Further information: "Message menu on the information bar", Page 1400
B Symbols
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3 Application bar
® Tabs of opened applications
B Selection menu for workspaces

With the selection menu you define which workspaces are open in the
active application.

4 Workspaces

Further information: "Workspaces', Page 92
5 Machine manufacturer bar

The machine manufacturer configures the machine manufacturer bar.
6  Function bar

B Selection menu for buttons

With the selection menu you define which buttons the control displays in
the function bar.

= Button
With the buttons you activate individual functions of the control.

Overview of operating modes

The control provides the following operating modes:

Symbols Operating modes Further information
@ The Home operating mode contains the following
applications:

® Start/Login application

During the startup process, the control is in the
Start/Login application.

m Settings application Page 1911

® Help application

= Applications for machine parameters Page 1958
= In the Files operating mode the control displays Page 1066

drives, folders and files. You can, for example, create
or delete folders or files and can also connect drives.

= In the Tables operating mode you can open various Page 1802
tables and edit them as necessary.
L?' In the Editor operating mode you can do the
> following:

B Create, edit and simulate NC programs
® Create and edit contours
® Create and edit pallet tables

(ﬂ, The Manual operating mode contains the following
applications:
®  Manual operation application Page 180
= MDI application Page 1759
= Setup application Page 1425
E Move to ref. point application Page 174
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Symbols

Operating modes

In the Program Run operating mode you produce
workpieces by having the control execute

NC programs either one block at a time or in full
sequence.

You also execute pallet tables in this operating mode.

Further information
Page 1778

In the Retract application you can move the tool
away from the workpiece, for example after a power
failure.

Page 1796

If the machine manufacturer has defined an embed-
ded workspace, then you can open full-screen mode
with this operating mode. The machine manufacturer
defines the name of the operating mode.

Refer to your machine manual.

Page 1899

In the Machine operating mode the machine
manufacturer defines his own functions, such as
diagnostic functions for spindle and axes, or other
applications.

Refer to your machine manual.
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2.7 Workspaces

2.7.1  Operating elements within the workspaces
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The control in the MDI application with three open workspaces

The control displays the following operating elements:

1  Gripper
Use the gripper in the title bar to change positions of the workspaces. You can
also align two workspaces vertically above each other.

2 Title bar

In the title bar the control shows the title of the workspace, and different
symbols or settings, depending on the workspace.

3 Selection menu for workspaces

Use the selection menu for workspaces in the application bar to open individ-
ual workspaces. The available workspaces depend on the active application.

4 Separator

You use the separator between two workspaces to change the scaling of the
workspaces.

5 Action bar

In the action bar the control shows selection possibilities for the current dialog;
for example, an NC function.
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2.7.2

2.7.3

Symbols within the workspaces

If more than one workspace is open, the title bar contains the following symbols:

Icon Function

O Maximize workspace
w Reduce workspace
X Close workspace

If you maximize a workspace, the control shows the workspace over the
application's entire area. If you reduce the workspace, then all other workspaces

return to their previous position.

Overview of workspaces
The control offers the following workspaces:

Workspace

Probing function

In the Probing function workspace you set presets on the
workpiece and determine and compensate for workpiece
misalignment and rotations. You can also calibrate the touch
probe, measure tools, and set up fixtures.

Further infor-
mation

Page 1425

Job list
In the Job list workspace, you edit and execute pallet tables.

Page 1764

Open File

The Open File workspace allows e. g. selecting and creating
files.

Page 1075

Form for tables

In the Form workspace, the control shows all contents of a
selected table row. Depending on the table, you can edit the
values in the form.

Page 1807

Form for pallets

In the Form workspace, the control shows the contents of the
pallet table for the selected row.

Page 1771

Retract

In the Retract workspace you disengage the tool after a power
interruption.

Page 1796

GS (option 44)
In the GS workspace you define selected transformations and
settings without modifying the NC program.

Page 1132

Desktop menu

In the Desktop menu workspace the control displays selected
control and HEROS functions.

Page 104

Help

In the Help workspace the control displays a help graphic for
the current syntax element of an NC function or the TNCguide
integrated product help.

Page 1378
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Workspace

Contour

In the Contour workspace you use lines and arcs to draw a
2D sketch and then generate a Klartext contour from it. You
can also import program sections with contours from an

NC program to the Contour workspace for graphical editing.

About the Product | Workspaces

Further infor-
mation

Page 1337

List
In the List workspace the control shows the machine parame-
ter structure; you might be able to edit some of the parameters.

Page 1959

Positions

In the Positions workspace the control displays information
about the status of various functions of the control and about
current axis positions.

Page 141

Program

The control displays the NC program in the Program
workspace.

Page 194

RDP (option 133)

If the machine manufacturer has defined an embedded
workspace, you can see and operate the screen of an external
computer on the control.

The machine manufacturer can change the name of the
workspace. Refer to your machine manual.

Page 1899

Quick selection

In the Quick selection workspace you open an existing table or
create a file, e. g. an NC program.

Page 1076

Simulation

In the Simulation workspace the control shows the simulated
or actual movements, depending on the operating mode.

Page 1405

Simulation status

In the Simulation status workspace the control shows data
based on the simulation of the NC program.

Page 165

Start/Login

In the Start/Login workspace the control shows the steps that
are performed while booting.

Page 108

Status

In the Status workspace the control shows the status and
values of individual functions.

Page 149

Table

In the Table workspace, the control shows the contents of a
table. The control displays a column with filters and a search
function on the left side of some tables.

Page 1803

Table for machine parameters

In the Table workspace the control shows the machine
parameters; you might be able to edit some of them.

Page 1959

Keyboard

In the Keyboard workspace you can enter NC functions, letters
and numbers, and also navigate.

Page 1380

HEIDENHAIN | TNC7 | TNCguide | 01/2022



About the Product | Workspaces

Workspace Further infor-
mation

Overview Page 1906

In the Overview workspace the control displays the informa-

tion on the status of individual functional safety (FS) aspects.

Monitoring Page 1153

In the Process Monitoring workspace the control visualizes
the machining process during program run. You can activate
various monitoring tasks that are relevant to the process. If
necessary, you can adapt the monitoring tasks.
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2.8 Operating elements

2.8.1 Common gestures for the touchscreen

The screen of the control is multi-touch capable. That means the control can
distinguish various gestures, even with two or more fingers at once.

You can use the following gestures:

Symbol  Gesture Meaning
Tap A brief touch by a finger on the screen
Double tap Two brief touches on the screen
Long press Continuous contact of finger tip on the
screen

0 If you do not stop holding,
the control will automatically

cancel the holding gesture
after approximately ten
seconds. Permanent
actuation is thus not possible.

Swipe Flowing motion over the screen

Drag A combination of long-press and then
swipe, moving a finger over the screen
when the starting point is clearly defined

Two-finger drag A combination of long-press and then
swipe, moving two fingers in parallel over
the screen when the starting point is
clearly defined

Spread Two fingers long-press and move away
from each other

Pinch Two fingers move toward each other

2.8.2 Operating elements of the keyboard unit

Application
You operate the TNC7 primarily through the touchscreen, meaning with gestures.
Further information: "Common gestures for the touchscreen’, Page 96

In addition, the control's keyboard unit offers keys and other elements for alternative
operating sequences.
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Description of function
The tables below describe the keyboard unit's operating elements.

Keycaps for alphabetic keyboard

Key Function

{ A } { B } { c } Enter texts (e.g., file names)

SHIFT + Uppercase Q

@ If an NC program is open, in the Editor operating mode for

entering a Q parameter formula; in the Manual operating
mode for opening the Q parameter list window

Further information: "Q parameter list window", Page 1271

Esc Close windows and context menus

Create screenshot

Left DIADUR key
Open the HEROS menu

In Klartext programming open a context menu

B 8|

Keycaps for operating aids

A

ey Function

PoM Open the Open File workspace in the Editor and Program
Run operating modes

Further information: "Open File workspace', Page 1075

Select the button at the extreme right margin

Open and close the message menu

Further information: "Message menu on the information bar”,
Page 1400

5| e

cALC Open and close the calculator
Further information: "Calculator’, Page 1396

Open the Settings application
Further information: "Settings Application”, Page 1911

HELP Open the online help

Further information: "User's Manual as integrated product
help: TNCguide', Page 62
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Operating modes

o On the TNC7 the operating modes of the control are allocated differently
than on the TNC 640. For reasons of compatibility and to facilitate ease
of operation, the keys on the keyboard unit remain the same. Keep in
mind that particular keys no longer activate a change of operating modes
but e.g. Instead activate a switch.

Function
Opening the Manual operation application in the Manual
operating mode

Further information: "Manual operation application’,
Page 180

o
:§‘<

Activating and deactivating the electronic handwheel in the
Manual operating mode

Further information: "Electronic Handwheel", Page 1881

ol

Opening the Tool Management tab in the Tables operating
mode

Further information: "Tool management ", Page 270

4]

Opening the MDI application in the Manual operating mode
Further information: "Application MDI", Page 1759

e

Opening the Program Run operating mode in Single Block
mode

Further information: "Program Run operating mode",
Page 1778

|

Opening the Program Run operating mode

Further information: "Program Run operating mode",
Page 1778

Y

Opening the Editor operating mode
Further information: "Editor operating mode", Page 192

]

While the NC program is running, opening of the Simulation
workspace in the Editor operating mode

Further information: "Simulation Workspace", Page 1405

Yl
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Keycaps for NC dialog

o The following functions are valid for the Editor operating mode and the
MDI application.

Key Function
APPR In the Insert NC function window, open the Path contour
folder in order to select an approach or departure function

Further information: "Approaching and departing from a
contour", Page 317

Open the Contour workspace (e.g., to draw a milling contour)
Only in the Editor operating mode
Further information: "Graphical Programming"’, Page 1337

Program a chamfer
Further information: "Chamfer CHF", Page 297

o
I
I

Program a straight line segment
Further information: "Straight line L", Page 297

N

A Program a circular arc with radius entry
Further information: "Circular path CR", Page 302
AND ¢ Program a rounding arc
Further information: "Rounding RND", Page 299
T p Program a circular arc with tangential connection to the
preceding contour element
Further information: "Circular path CT", Page 303
cc+ Program a circle center or pole

Further information: "Circle center point CC", Page 300

Program a circular arc with reference to the circle center
Further information: "Circular path C ", Page 300

ToucH In the Insert NC function window, open the Setup folder in
order to select a touch probe cycle

Further information: "Programmable Touch Probe Cycles",
Page 1449

3 o
3 \U
o
m

In the Insert NC function window, open the Cycles folder in
order to select a cycle

Further information: "Defining cycles’, Page 423

s}
E
T

cre In the Insert NC function window, open the Cycle call folder
in order to select a machining cycle

Further information: "Calling cycles', Page 425

Program a jump label
Further information: "Defining a label with LBL SET",
Page 332

W Program a subprogram or a program section repeat
Further information: "Calling a label with CALL LBL",
Page 333
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Function

Program an intentional stop

Further information: "Programming the STOP function”,
Page 1224

TOOL
DEF

Pre-select a tool in the NC program

Further information: "Tool pre-selection by TOOL DEF",
Page 283

TOOL
CALL

Call the tool data in the NC program
Further information: "Tool call by TOOL CALL", Page 277

SPEC
FCT

In the Insert NC function window, open the Special
functions folder (e.g., for later programming of a workpiece
blank)

PGM
CALL

In the Insert NC function window, open the Selection folder
(e.g., to call an external NC program)

Keycaps for axis input and value input

A
®
<

Function

Select axes in the Manual operating mode, or enter them in
the Editor operating mode

Enter numbers (e.g., coordinate values)

- 18-

Insert a decimal separator during entry

F

Invert algebraic sign of entered value

Delete values during entry

Open position display of the status overview to copy axis
values

In the Editor operating mode, within the Insert NC function
window, open the FN folder

BOoE

Clear entries or delete messages

om
m

Delete NC block or cancel a dialog during programming

8l

T2
E

Skip or remove optional syntax elements during program-
ming

Confirm entries and continue dialogs

Conclude entry, e.g. finish an NC block

Switch between entry of polar and Cartesian coordinates

m
B |E| E I :
o m
z
5

Switch between entry of incremental and absolute coordi-
nates
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Keycaps for navigation

.x
)
<

Function

Position the cursor

GOTO
m]

m Position the cursor by using the block number of an
NC block

® QOpen the selection menu while editing

HOME

Jump to first line of an NC program or first column of a table

Jump to last line of an NC program or last column of a table

Go one page up in an NC program or table

Go one page down in an NC program or table

Mark the active application in order to navigate between

A
applications
Navigate between areas of an application
Potentiometers
Poten- Function
tiometer

Increase or reduce the feed rate
Further information: "Feed rate F', Page 282

Increase or reduce the spindle speed
Further information: "Spindle speed S', Page 281
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Icons on the control's user interface

Overview of icons not specific to any operating mode

This overview describes icons that are used in more than one operating mode or
that are available regardless of operating mode.

Icons that are specific to individual workspaces are described there.

Icon or shortcut Function
Back

Select the Home operating mode

Select the Files operating mode

Select the Tables operating mode

Select the Editor operating mode

Select the Manual operating mode

Select the Program Run operating mode

Select the Machine operating mode

Open and close the calculator

Open and close the virtual keyboard

Open and close the settings

z&ﬁml&@é@ﬂﬂ]ﬁ@’]‘

= White: Expand control bar or machine manufacturer bar

®  Green: Collapse control bar or machine manufacturer bar
or go back

B Gray: Confirm message
Add

Open file

Close

Maximize workspace

Reduce workspace

= Black: Add to favorites
= Yellow: Remove from favorites

Save

Save as

N30 | B O] X|5| +
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Icon or shortcut Function

Q Find

CTRL+F

rD Copy

CTRL+C

If] Paste

CTRL+V

@ Open settings

Z) Undo an action
CTRL+Z

(N Redo an action
CTRL+Y

= A Open selection menu
A Open message menu
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Desktop menu workspace

Application

In the Desktop menu workspace the control displays selected control and HEROS
functions.

Description of function
The Desktop menu workspace contains the following areas:
= Control
In this area you can open operating modes or applications.
Further information: "Overview of operating modes", Page 90
Further information: "Overview of workspaces', Page 93
= Tools
In this area you can open some tools from the HEROS operating system.

Further information: "HEROS Operating System", Page 1963
= Help

In this area you can open training videos or TNCguide.
= Favorites
In this area you will find the favorites that you have chosen.
Further information: "Adding and removing favorites", Page 105
In the title bar you can perform a full-text search for any strings.

£ Deskiop menu Search Q o x
Programming Help &
B ¥ ]
Editor Tutorials Manuals
Last files
Set Up >
Tools >
— N
. LY ® |8 |
Web Browser Screenshot Gnumeric
Setup Tool management E l D l
Xarchiver Document Viewer Terminal
Automatic
=
Program Run

Desktop menu workspace

The Desktop menu workspace is available in the Start/Login application.
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Showing or hiding an area

To show or hide an area in the Desktop menu workspace:

Hold or right-click anywhere within the workspace

> The control displays a plus sign or minus sign within each area.
> Select a plus sign

> The controls shows that area.

v

0 Use the minus sign to hide an area.

Adding and removing favorites
Adding favorites

To add favorites in the Desktop menu workspace:
> Use the full-text search
» Hold or right-click the function's icon
> The control displays the icon for adding favorites.
ﬁ > Select Add favorite
> The control adds the function to the Favorites area.

Removing favorites

To remove favorites from the Desktop menu workspace:
> Hold or right-click the function's icon
> The control displays the icon for removing favorites.
{:?_ > Select Remove favorite
> The control removes the function from the Favorites area.
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First Steps | Chapter overview

3.1 Chapter overview

This chapter uses an example workpiece to explain how to operate the control: from
switching the machine on to the finished workpiece.

The chapter covers the following topics:

®  Switching the machine on

B Programming and simulating a workpiece
m Setting up tools

m  Setting up the workpiece

B Machining the workpiece

m  Switching the machine off

3.2 Switching the machine and the control on

i Start/Login o x

HEIDENHAIN
Startup
Power interrupted
Compiling the PLC program
Safety self-test

Control is being initialized

LU I O O O RS

s are being tested

Start/Login workspace

A DANGER

Caution: hazard to the user!

Machines and machine components always pose mechanical hazards. Electric,
magnetic, or electromagnetic fields are particularly hazardous for persons with
cardiac pacemakers or implants. The hazard starts when the machine is powered
up!

» Read and follow the machine manual

> Read and follow the safety precautions and safety symbols

> Use the safety devices

@ Refer to your machine manual.

Switching on the machine and traversing the reference points can vary
depending on the machine tool.
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To switch the machine on:
» Switch the power supply of the control and of the machine on
> The control is in start-up mode and shows the progress in the Start/Login

workspace.

> The control displays the Power interrupted dialog in the Start/Login

workspace.

OK

®

vV v Vv Y

Press OK
The control compiles the PLC program.
Switch the machine control voltage on

The control checks the functioning of the emergency stop
circuit.

If the machine is equipped with absolute linear and angle
encoders, the control is now ready for operation.

If the machine is equipped with incremental linear and
angle encoders, the control opens the Move to ref. point
application.

Further information: "Referencing workspace', Page 174

Press the NC Start key
The control moves to all necessary reference points.

The control is ready for operation and the Manual operation
application is open.

Further information: "Manual operation application’,

Page 180

More detailed information
® Switching on and off
Further information: "Powering On and Off", Page 171
B Position encoders
Further information: "Position encoders and reference marks", Page 187
m  Axis reference run
Further information: "Referencing workspace', Page 174
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First Steps | Programming and simulating a workpiece

3.3 Programming and simulating a workpiece

3.3.1 Example task 1338459

o
~ —
y (o]
D
o |
® *©
o
AN |
o
5" 20 5
<
< 50 20
-8
3 95
NS
|
ID number
Text: Change No. C000941-05
Phase: Nicht-Serie
Original drawing Werkstoff:
E_@— Scale Format Platte Material:
RoHS | 111 | A4 Plate
MafRe in mm / Dimensions in mm Einzelteilzeichnung / Component Drawing @blanke Flachen/Blank surfaces
Werkstlickkanten nach ISO 13715 | Allgemeintoleranzen ISO 2768-mH =6mm: £0,2 Tolerierung nach ISO 8015 Oberflachen nach ISO 1302
Workpiece edges ISO 13715 General tolerances ISO 2768-mH ~ =6mm: +0,2 Tolerances as per ISO 8015 | Surfaces as per ISO 1302
|-0.3 [+0.3
Oberflachenbehandlung:
—r/_ Surface treatment:
The reproduction, distribution and utilization of this document as well as the communication of its contents to others without express authorization is 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. ( ISO 16016 )
HEIDENH AIN Created Responsible Released [Version [Revision[Sheet| Page
B 1
DR. JOHANNES HEIDENHAIN GmbH M-TS D1 358459'00 B A'O1 of
83301 Traunreut, Germany 05.08.2021 Document number 1
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3.3.2

3.3.3

Selecting the Editor operating mode
NC programs are always programmed in the Editor operating mode.

Requirement
® |t must be possible to select the icon of the operating mode

In order to be able to select the Editor operating mode, the control must have
already progressed enough during booting that the operating mode icon is no
longer dimmed.

Selecting the Editor operating mode

To select the Editor operating mode:
F@ > Select the Editor operating mode

> The control displays the Editor operating mode and the most
recently opened NC program.

More detailed information
®  Operating mode: Editor
Further information: "Editor operating mode", Page 192

Configuring the control's user interface for programming
The Editor operating mode gives you several possibilities for writing an NC program.

o The first steps describe the procedure when you are in the Klartext
programming mode and the Form column is open.

Opening the Form column
You can open the Form column only if an NC program is open.

To open the Form column:
o> > Select Form
a
> The control opens the Form column

More detailed information
m Editing an NC program
Further information: "Editing NC programs", Page 202
® Column: Form
Further information: "Form column in the Program workspace", Page 201
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Creating a new NC program

First Steps | Programming and simulating a workpiece

E Open File
<~ M NG
@ Search result
f{ Favorite
@ Last files

E Recycle bin
= sk
= e

New folder

nc_prog nc_doc

| "1 Bauteile_components
[ Drehen_tum

[ Fixture

3 Kontur_contour

3 ocu

<| [ Pallet

| D 1078489.h
D 1226664.h
D 1339889.h
D DCM.h
D DCM_2h

D Error_messages.h

D Fixture.h

A

a

v

Open File workspace in the Editor operating mode

To create an NC program in the Editor operating mode:

Neue Datei

g

Open

» Select Add

> The control displays the Quick selection and Open File

workspaces.

> Select the desired drive in the Open File workspace

> Select a folder

> Select New file

> Enter a file name (e.g., 1338459.h)
Confirm with the ENT key

> Select Open

> The control opens a new NC program and the Insert NC
function window for definition of the workpiece blank.

More detailed information

= Workspace: Open File
Further information: "Open File workspace', Page 1075

®  Operating mode: Editor
Further information: "Editor operating mode", Page 192
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3.3.5

Defining the workpiece blank

For the NC program you can define a workpiece blank that the control then uses for
the simulation. When creating an NC program, the control automatically displays the
Insert NC function window for definition of the workpiece blank.

o If you close the window without selecting a workpiece blank, you can use
the Insert NC function button to select the definition of the workpiece
blank.

Insert NC function

() Alfuncons  Specialfunct... ~ Programdef...  BLKFORM

© searchresut [ BLKFORM £ BLK FORM QUAD Favorte

Y Favories [ PRESET BLK FORM CYLINDER
@ Lastfunctions [ GLOBAL DEF BLK FORM ROTATION
3 Alfunctions < 3 FIXTURE BLK FORM FILE

STOP

SEL TABLE

SEL CORRTABLE

Insert NC function window for defining the workpiece blank
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Defining a cuboid workpiece blank

z

100

MAX

100

20 MINY

Cuboid workpiece blank with minimum point and maximum point

You define a cuboid through a diagonal in space by entering the minimum point and
maximum point relative to the active workpiece preset.

o You can confirm the entries as follows:
B ENT key
= Right arrow key
= Click or tap the next syntax element

To define a cuboid workpiece blank:

S
=En

>
22 g
| 2
| 4
»
| 2
| 2
| 2
| 2
4
»
| 2
| 2
| 2
| 4
»
[om]
>

Select BLK FORM QUAD

Select Paste

The control inserts the NC block for definition of the workpiece

blank.
Open the Form column

Select the tool axis (e.g., Z)

Confirm your input

Enter the smallest X coordinate (e.g., 0)
Confirm your input

Enter the smallest Y coordinate (e.g., 0)
Confirm your input

Enter the smallest Z coordinate (e.g., -40)
Confirm your input

Enter the largest X coordinate (e.g., 100)
Confirm your input

Enter the largest Y coordinate (e.g., 100)
Confirm your input

Enter the largest Z coordinate (e.g., 0)
Confirm your input

Select Confirm

The control concludes the NC block.
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First Steps | Programming and simulating a workpiece

Working spindle axis
x| v 2l
Workpiece blank def.: MIN point
|G «
W oo .
O :
Workpiece blank def.: MAX point
[ T x
M x
2z o x
Comment
‘ Confirm ‘ ‘ Discard ‘ Delete line

Form column with the defined columns

More detailed information
m [nserting the workpiece blank

Further information: "Defining a workpiece blank with BLK FORM', Page 234
m Reference points in the machine

Further information: "Presets in the machine", Page 187

3.3.6  Structure of an NC program
Using a uniform structure for an NC program offers the following advantages:
B |Improved overview
m  Quicker programming
® Fewer sources of error
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Recommended structure for a contouring program

0 The control automatically inserts the BEGIN PGM and END PGM

NC blocks.

O N Oy oA WN 2

9

BEGIN PGM with selection of the unit of measure

Define the workpiece blank

Call the tool, with the tool axis and the technological data

Move the tool to a safe position, and switch the spindle on
Pre-position the tool in the working plane, near the first contour point
Pre-position the tool in the tool axis, turn coolant on if necessary
Approach the contour, activate tool radius compensation if necessary
Machine the contour

Depart from the contour, turn coolant off

10 Move the tool to a safe position
11 Conclude the NC program
12 END PGM
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3.3.7

Contour approach and departure

When you program a contour, you need a starting point and end point outside the

contour.

The following positions are necessary for contour approach and departure:

Help graphic

Position

HEIDENHAIN | TNC7 | TNCguide | 01/2022

Starting point

The following preconditions apply for the starting point:
®  No tool radius compensation

= Approachable without danger of collision

®  Near to the first contour point

The graphic shows the following information:

If you define the starting point to be in the dark gray area,
the contour will be damaged when the first contour point is
approached.

Approaching the starting point in the tool axis

Before approaching the first contour point, you must position
the tool to the working depth in the tool axis. If there is a
danger of collision, approach the starting point in the tool
axis separately.

First contour point

The control moves the tool from the starting point to the first
contour point.

You need to program tool radius compensation for the tool
movement to the first contour point.

End point

The following preconditions apply for the end point:
®  Approachable without danger of collision

B Near to the last contour point

® |n order to make sure that the contour will not be
damaged, the optimal ending point should lie on the
extended tool path for machining the last contour
element

The graphic shows the following information:

If you define the end point to be in the dark gray area, the
contour will be damaged when the end point is approached.
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Help graphic Position

Departing from the end point in the tool axis

Program the tool axis separately when departing from the
end point.

O
<

Identical starting and end points

Do not program any tool radius compensation if the starting
point and end point are the same.

In order to make sure that the contour will not be damaged,
the optimal starting point should lie between the extended
tool paths for machining the first and last contour elements.

More detailed information

® Functions for approaching and departing from the contour
Further information: "Approaching and departing from a contour’, Page 317

3.3.8 Programming a simple contour
vi 10

95 -

20

Workpiece to be programmed

The following texts show you how to mill once at a depth of 5 mm around the
contour shown here. You have already defined the workpiece blank.

Further information: "Defining the workpiece blank", Page 113

After you have inserted an NC function, the control shows an explanation about the
current syntax element in the dialog bar. You can enter the data directly in the form.

o Always write an NC program as if the tool were moving. This makes it
irrelevant whether a head axis or a table axis performs the motion.
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Calling a tool
Tool call
N o5 | reme
16 %

Step index of the tool

Working spindle axis

Spindle speed

B -
S 6500 x

‘ Confirm H Discard ‘ Delete line

Form column with the syntax elements of the tool call

To call a tool:
TO0L » Select TOOL CALL

CALL

Select Number in the form

Enter the tool number (e.g., 16)
Select the tool axis Z

Select the spindle speed S

Enter the spindle speed (e.g., 6500)
Select Confirm

The control concludes the NC block.

Vv Vv Vv vVvyYVvyy

HEIDENHAIN | TNC7 | TNCguide | 01/2022 119



120

First Steps | Programming and simulating a workpiece

Moving the tool to a safe position

E = x
A x
B x
(] x
v x
v x
w x
8X x
&Y X
&Z x
Radius compensation
mEm |
‘ Confirm H Discard ‘ Delete line

Form column with the syntax elements of a straight line

To move the tool to a safe position:
> Select the path function L

Select Z
Enter a value (e.g., 250)
Select tool radius compensation RO

The control applies RO, which means there is no tool radius
compensation.

Select the FMAX feed rate
> The control adopts FMAX for rapid traverse.

> If needed, enter a miscellaneous function M, such as M3 (turn
spindle on)

Select Confirm
> The control concludes the NC block.

[ I

vvyvVvyy

v

v

Confirm

Pre-positioning in the working plane

To pre-position in the working plane:
> Select the path function L

Select X

Enter a value (e.g., -20)

Select Y

Enter a value (e.g., -20)

Select the FMAX feed rate

Select Confirm

The control concludes the NC block.

Confirm

I HEY
v Vv Vv VvVviYVvyy
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Pre-positioning in the tool axis

To pre-position in the tool axis:
Lo » Select the path function L

. > SelectZ
» Enter avalue (e.g., -5)
> Select the feed rate F
> Enter the value for the positioning feed rate (e.g., 3000)
> If needed, enter a miscellaneous function M, such as M8 (turn
coolant on)
> Select Confirm

> The control concludes the NC block.

Approaching the contour
vi 10

20

20

Workpiece to be programmed

Center angle

CCA 20 x
Radius of an arc
R 8 X
Radius compensation
rRo [URLT AR
Feed rate

F o700 =

M-Functions

‘ Confirm H Discard ‘ Delete line

Form column with the syntax elements of an approach function
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To approach the contour:
s » Select the APPR DEP path function

> The control opens the Insert NC function window.
> Select APPR

v

Select an approach function (e.g., APPR CT)

W3
I

Select Paste

Enter the coordinates of starting point 1 (e.g., X 5Y 5)

For the center angle CCA, enter the approach angle (e.g., 90)
Enter the radius of the circular arc (e.g., 8)

Select RL

The control applies tool radius compensation to the left.
Select the feed rate F

Enter the value for the machining feed rate (e.g., 700)

Select Confirm

The control concludes the NC block.

VvV Vv VvV vV V VvV VvVVvVY
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Machining a contour

10

20

95

Workpiece to be programmed

To machine the contour:

4

>
Confirm >
>

vYVvyy

Confirm

Confirm

(Rl

Contirm

v

Confirm

v

Confirm

(]

Select the path function L
Enter the coordinates of contour point 2 that differ (e.g., Y 95)
Conclude the NC block with Confirm

The control applies the changed value and retains all of the
other information from the previous NC block.

Select the path function L
Enter the coordinates of contour point 3 that differ (e.g., X 95)
Conclude the NC block with Confirm

Select the path function CHF

> Enter the chamfer width (e.g., 10)

Conclude the NC block with Confirm

Select the path function L
Enter the coordinates of contour point 4 that differ (e.g., Y 5)
Conclude the NC block with Confirm

Select the path function CHF
Enter the chamfer width (e.g., 20)
Conclude the NC block with Confirm

Select the path function L
Enter the coordinates of contour point 1 that differ (e.g,, X 5)
Conclude the NC block with Confirm
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Departing from the contour

Center angle
CCA 90 X
Radius of an arc
R 8 X
Feed rate
F | FMAX | FZ | FU | F AUTO
F 3000 x
M-Functions
M 9 x
M x
‘ Confirm H Discard ‘

Form column with the syntax elements of a departure function

To depart from the contour:
Ry » Select the APPR DEP path function

> The control opens the Insert NC function window.
> Select DEP

> Select a departure function (e.g., DEP CT)

Bocii Select Paste

v

For the center angle CCA, enter the departure angle (e.g., 90)
Enter the departure radius (e.g., 8)

Select the feed rate F

Enter the value for the positioning feed rate (e.g., 3000)

If needed, enter a miscellaneous function M, such as M9 (turn
coolant off)

Select Confirm
The control concludes the NC block.

vV vvyyVwvyy

v

14 DEP CT CCA90 R+8 F3000 M9

v
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Moving the tool to a safe position

To move the tool to a safe position:
Lo > Select the path function L

Select Z

Enter a value (e.g., 250)

Select tool radius compensation RO

Select the FMAX feed rate

Enter a miscellaneous function M if required
Select Confirm

The control concludes the NC block.

vV Vv vV v vVvYy

15 L Z+250 RO FMAX M30

More detailed information
® Tool call
Further information: "Tool call by TOOL CALL", Page 277
® linelL
Further information: "Straight line L", Page 297
m Designation of the axes and the working plane
Further information: "Designation of the axes on milling machines", Page 186
B Functions for approaching and departing from the contour
Further information: "Approaching and departing from a contour", Page 317
m Chamfer CHF
Further information: "Chamfer CHF", Page 297
® Miscellaneous functions
Further information: "Overview of miscellaneous functions’, Page 1225

3.3.9 Programming a machining cycle

The following texts show you how to mill the circular slot of the example task at
a depth of 5mm. You have already defined the workpiece blank and created the
outside contour.

Further information: "Example task 1338459", Page 110

After you have inserted a cycle, you can define the associated values in the cycle
parameters. You can program the cycle directly in the Form column.

Calling a tool

To call a tool:
T00L » Select TOOL CALL

CALL

Select Number in the form

Enter the tool number (e.g., 6)
Select the tool axis Z

Select the spindle speed S

Enter the spindle speed (e.g., 6500)
Select Confirm

The control concludes the NC block.

16 TOOL CALL 6 Z S6500

vV Vv vV v vV Yy
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Move the tool to a safe position

E = x
A x
B x
(] x
v x
v x
w x
8X x
&Y X
&Z x
Radius compensation
mEm |
‘ Confirm H Discard ‘ Delete line

Form column with the syntax elements of a straight line

To move the tool to a safe position:
> Select the path function L

Select Z
Enter a value (e.g., 250)
Select tool radius compensation RO

The control applies RO, which means there is no tool radius
compensation.

Select the FMAX feed rate
> The control adopts FMAX for rapid traverse.

> If needed, enter a miscellaneous function M, such as M3 (turn
spindle on)

Select Confirm
> The control concludes the NC block.

[ I

vvyvVvyy

v

v

Confirm

Pre-positioning in the working plane

To pre-position in the working plane:
> Select the path function L

Select X

Enter a value (e.g., +50)

Select Y

Enter a value (e.g., +50)

Select the FMAX feed rate

Select Confirm

The control concludes the NC block.

Confirm

I HEY
v Vv Vv VvVviYVvyy

HEIDENHAIN | TNC7 | TNCguide | 01/2022



First Steps | Programming and simulating a workpiece

Defining a cycle

N Geometry

Width of slot?

Pitch circle diameter?
Center in 1st axis?

Center in 2nd axis?

Starting angle?

Angular length?
Intermediate stepping angle?
Number of repetitions?
Depth?

Workpiece surface coordinate?

V' Default

15 x
60 x
50 x
50 X
45 X
225 x
0 x
1 x
5 x
0 x

Form column with possibilities for entering cycle information

To define the circular slot:

CYCL >
DEF
>

cYcL »
DEF

>

>

Paste e

>

>

’

Select the CYCL DEF key
The control opens the Insert NC function window.

Select Cycle 254 CIRCULAR SLOT

The control initiates a dialog and prompts you for all required
input values.

Enter all input values in the form

Select Paste

The control initiates a dialog and prompts you for all required
input values.

Enter all input values in the form

Select Confirm
The control saves the cycle.
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Calling a cycle

To call the cycle:
oveL » Select CYCL CALL

CALL

Moving the tool to a safe position and concluding the NC program

To move the tool to a safe position:
Lo > Select the path function L

Select Z

Enter a value (e.g., 250)

Select tool radius compensation RO

Select the FMAX feed rate

Enter a miscellaneous function M, such as M30 (program end)
Select Confirm

The control concludes the NC block and the NC program.

Confirm

vV Vv Vv Vv VvVvyYVvyy
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3.3.10

3.3.11

More detailed information
B Machining cycles

Further information: "Machining Cycles', Page 419
= Calling a cycle

Further information: "Calling cycles", Page 425

Configuring the control's user interface for simulation

In the Editor operating mode you can test NC programs graphically. The control
simulates the active NC program in the Program workspace.

In order to simulate the NC program you must open the Simulation workspace.

o For the simulation you can close the Form column to get a better view of
the NC program and the Simulation workspace.

Opening the Simulation workspace

You can open additional workspaces in the Editor operating mode only if an
NC program is open.

To open the Simulation workspace:

> In the application bar, select Workspaces

> Select Simulation

> The control then additionally displays the Simulation workspace.

o You can also open the Simulation workspace with the Test Run
operating mode key.

Configuring the Simulation workspace

You can simulate the NC program without needing to enter any special settings.
However, an adjustment to the simulation speed is recommended for best viewing
of the simulation.

To adjust the speed of the simulation:
> Use the slider to select the factor (e.g,, 5.0 * T)

> The control then performs the subsequent simulation at five times the speed of
the programmed feed rate.

If you use different tables, such as tool tables, for program run and the simulation,
then you can define the tables in the Simulation workspace.

More detailed information
= Workspace: Simulation
Further information: "Simulation Workspace", Page 1405

Simulating an NC program

You test the NC program in the Simulation workspace.
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Starting the simulation

£ simuation H. T2 & ox

Measuring
[ ]
Cutout view
[ ]
Highlight workpiece edges
[ ]
Workpiece blank frame
[ ]
Finished part
[ ]

Software
limit switches

Workpiece coloring
Tool based ¥

Reset the workpiece

Reset the tool paths

Remove the chips

E va+ & 112 00:00:37
—

™\ FMIN il FMAX
O [’ > ™™

Simulation workspace in the Editor operating mode

You start the simulation as follows:

> > Select Start
> The control asks whether the file should be saved.
S > Select Save
> The control starts the simulation.
> The control uses the Control-in-operation symbol to show

the simulation status.

Definition

Control-in-operation:

The control uses the Control-in-operation symbol to show the current simulation
status in the action bar and on the tab of the NC program:

= White: no movement command

B Green: active machining, axes are moving
= QOrange: NC program interrupted

m Red: NC program stopped

More detailed information
= Simulation workspace
Further information: "Simulation Workspace", Page 1405

3.4 Configuring a tool

3.4.1  Selecting the Tables operating mode
You configure tools in the Tables operating mode.

To select the Tables operating mode:
= > Select the Tables operating mode
> The control displays the Tables operating mode.
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More detailed information
® Operating mode: Tables
Further information: "Tables operating mode", Page 1802

3.4.2 Configuring the control's user interface

E Form Favorites Y Al € O x
E basic geometry data * E tool life *
T L(mm) Tool length? 0.0000 RT Rep...
T R (mm) Tool radius? 0.0000 LAST_USE Dat...
T R2 (mm) Tool radius 2? 0.0000 @ TIME1 (min) Max... 0
= TIME2 (min) Max... 0
o ELSIENED K @ CURTIME (min) Cur. 000
T DR2 (mm) Tool radiu... 0.0000 QVRTIME (min) Tool... 0
“T. DL{mm) Tool lengt... 0.0000 T Todl...
T DR(mm) Tool radiu... 0.0000 _

E additional geomeiry data *

DR2TABLE Compens.

KINEMATIC Tool-car..

s * LIFTOFF  Relract ... N
PTYP  Tool type for pocket table? 0 B LCUTS (mm) Toothle... 0.0000
PLC Bit0 ° B, ANGLE(") Maximu... 000
PLC Bit 1 [ ] Bl w (mm) Usable ... 0.0000
PLC Bit2 Release M07 ® @ RN(mm)  Neckra. 0.0000
PLGBit3 ® B our Number ... 0
PLCBI4 [} —
PLG Bl5 ° £ tool identification >
PLC Bit 6 [} T Tool number? 0.0
PLCBIt7 [ ] NAME Tool name? NULLWERKZEUG

- TYP  Tool type? MILL_R

= tool icon & W e = .

Tool length? Min: -99999.9999 Max: +99999.9999

Form workspace in the Tables operating mode

In the Tables operating mode you open and edit the various tables of the control
either in the Table workspace or in the Form workspace.

o The first steps describe the procedure with the Form workspace open.

To open the Form workspace:

> Inthe application bar, select Workspaces
> Select Form

> The control opens the Form workspace.

More detailed information
= Form workspace

Further information: "Form workspace for tables’, Page 1807
= Workspace: Table

Further information: "Table workspace', Page 1803

3.4.3 Preparing and measuring tools
To prepare tools:
» Clamp the required tools in their tool holders
> Measure the tools
> Write down the length and the radius or transfer these directly to the control

HEIDENHAIN | TNC7 | TNCguide | 01/2022

131



344

132

First Steps | Configuring a tool

Editing within tool management

E Tabie = Filter: all tools > all tool types 00 @ & O x
alltools ]
T P NAME v
tools in magazines A
0 | NULLWERKZEUG MILL_R
1L al ool types |
P mingtoos 1 11 MILL_D2 ROUGH MILL_R
@ drilling tools:
2 12 MILL_D4_ROUGH MILL_R
é tapping tools
gg = 3 13 MILL_D6_ROUGH MILL_R
threadmilling tools
[5] tuming to0is 4 14 MILL_D8 ROUGH MILL_R
T touchprobes
5 15 MILL_D10_ROUGH MILL_R
ﬁ dressing tools
i Ip— 6 0.0 MILL_D12_ROUGH MILL_R
T wncened toos 7 17 MILL_D14_ROUGH MILL_R
8 18 MILL_D16_ROUGH MILL_R
9 19 MILL_D18_ROUGH MILL_R
10 110 MILL_D20_ROUGH MILL_R
11 141 MILL_D22_ROUGH MILL_R
12 112 MILL_D24 ROUGH MILL_R
13 113 MILL_D26_ROUGH MILL_R
14 114 WiLL_D26_ROUGH MILL_R
Tool name? Min: Max:

Tool management application in the Table workspace

Tool management allows you to save tool data, such as the length and radius as
well as other tool-specific information.

The control displays the tool data for all tool types in tool management. In the Form
workspace the control displays only the relevant tool data for the current tool type.

To enter the tool data in tool management:

> Select Tool management

> The control displays the Tool management application.
» Open the Form workspace

Edit »
[ ]

4

>

Activate Edit

Select the desired tool number (e.g., 16)

The control displays the tool data of the selected tool in the
form.

Define the required tool data in the form; for example, the
length L and the tool radius R

More detailed information
B Operating mode: Tables
Further information: "Tables operating mode", Page 1802
= Workspace: Form
Further information: "Form workspace for tables", Page 1807
B Tool management
Further information: "Tool management ", Page 270

B Tool types

Further information: "Tool types’, Page 255
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3.4.5

Editing the pocket table

@ Refer to your machine manual!
Access to the tool_p.tch pocket table is machine-dependent.

i Table 3= Filter: main magazine <> 100% @ @ o x
89 all pockets TNC:\table\tool_p.tch
U qinde P Al NAME ST | F
¢ main magazine 11 1 MILL_D2_ROUGH
1, oy pocats 12 2 MLLD4_ROUGH
W occupied packets

13 3 MILL_D6_ROUGH

14 4 MILL_D8_ROUGH

5 | MILL_D10_ROUGH | ‘ ‘

16 6  MILL_D12_ROUGH
17 7 MILL_D14_ROUGH
18 8 MILL_D16_ROUGH R
e 9  MILL_D18_ROUGH
110 10 MILL_D20_ROUGH
111 11 MILL_D22_ROUGH
112 12 MILL_D24 ROUGH
113 13 MILL_D26_ROUGH
114 14 MILL_D28_ROUGH
115 15 MILL_UsU_RUUGH
Tool name? Text width 32

Pocket table application in the Table workspace

The control assigns a pocket in the tool magazine to each tool that is in the tool
table. This assignment, as well as the load situation of each tool, is shown in the
pocket table.

There are various ways of accessing the pocket table:
m  Functions of the machine manufacturer

B Third-party tool-management system

B Manual access to the control

To enter the data in the pocket table:

> Select Pocket table

> The control displays the Pocket table application.

» Open the Form workspace

Edt > Activate Edit
¢ > Select the desired pocket number

> Define the tool number
>

Define any additional tool data if necessary, such as whether
the pocket is reserved

More detailed information
m Pocket table
Further information: "Pocket table tool_p.tch’, Page 1843
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3.5.1

3.5.2

3.5.3

134

Setting up a workpiece

Selecting an operating mode
You set up workpieces in the Manual operating mode.

To select the Manual operating mode:
@7 > Select the Manual operating mode

> The control displays the Manual operating mode.

More detailed information
B Operating mode: Manual
Further information: "Overview of operating modes", Page 90

Clamping the workpiece
Mount the workpiece with a fixture on the machine table.

Workpiece presetting with a touch probe

Inserting a workpiece touch probe

First Steps | Setting up a workpiece

Use a workpiece touch probe to set up the workpiece with the aid of the control and

set the workpiece preset.

To insert a workpiece touch probe:
> SelectT

T

A\ 4

Press the NC Start key
The controls inserts the workpiece touch probe.

\'

Enter the tool number of the workpiece touch probe, (e.g., 600)
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Setting a workpiece preset

To set a workpiece preset at a corner:
> Select the Setup application

e :
>
>

Compensate the | 2
active preset

e >

Select Intersection point (P)
The control opens the probing cycle.

Manually position the touch probe near the first touch point of
the first workpiece edge

In the Choose the probing direction area, select the direction
of probing (e.g., Y+)
Press the NC Start key

The control moves the touch probe in the probing direction to
the workpiece edge and then back to the starting point.

Manually position the touch probe near the second touch point
of the first workpiece edge

Press the NC Start key

The control moves the touch probe in the probing direction to
the workpiece edge and then back to the starting point.

Manually position the touch probe near the first touch point of
the second workpiece edge

In the Choose the probing direction area, select the direction
of probing (e.g., X+)

Press the NC Start key

The control moves the touch probe in the probing direction to
the workpiece edge and then back to the starting point.

Manually position the touch probe near the second touch point
of the second workpiece edge

Press the NC Start key

The control moves the touch probe in the probing direction to
the workpiece edge and then back to the starting point.

The control then displays the coordinates of the determined
corner point in the Measuring result area.

Select Compensate the active preset

The control applies the calculated results to the workpiece
preset.

Select Exit probing
The control closes the probing cycle.

HEIDENHAIN | TNC7 | TNCguide | 01/2022

135



First Steps | Setting up a workpiece

£ Probing function o
<« Intersection point (P) &Hs O
Measurement Choose measuring method

! =] \@‘@

Choose the probing direction Measuring result

i
. !

Y-

Calculated resuts Actual value Nominal value

Position of X axis
Position of Y axis
Basic rotation 1
Basic rotation 2
Table rotation 1

Table rotation 2

Probing function workspace with an open manual probing function

More detailed information
m Workspace: Probing function

Further information: "Touch Probe Functions in the Manual Operating Mode',
Page 1425

® Reference points in the machine
Further information: "Presets in the machine", Page 187
m Tool change in the Manual operation application
Further information: "Manual operation application”, Page 180

3.6 Machining a workpiece

3.6.1 Selecting an operating mode
You machine workpieces in the Program Run operating mode.

To select the Program Run operating mode:
3 > Select the Program Run operating mode

> The control displays the Program Run operating mode and the
most recently executed NC program.

More detailed information
B Operating mode: Program Run
Further information: "Program Run operating mode", Page 1778
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3.6.2 Opening an NC program

To open an NC program:

D 4

Select Open File

> The control displays the Open File workspace.

O ’
*

Select an NC program

Select Open

> The control opens the NC program.

More detailed information
B Workspace: Open File
Further information: "Open File workspace', Page 1075

3.6.3  Starting an NC program

To start an NC program:

>

>

Press the NC Start key
The control runs the active NC program.

3.7 Switching the machine off

@ Refer to your machine manual.
Switching off is a machine-dependent function.

NOTICE

Caution: Data may be lost!

The control must be shut down so that running processes can be concluded and
data can be saved. Immediate switch-off of the control by turning off the main
switch can lead to data loss no matter what state the control was in!

> Always shut down the control

» Only operate the main switch after being prompted on the screen

To shut down the control:

@ >

Shut down

Shut down

VV VY VYy

Select the Home operating mode

Select Shut down

The control opens the Shut down window.
Select Shut down

The control shuts down.

Once shutdown has concluded, the control displays the text
Now you can switch off.
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Status Displays | Application

4.1 Application

The control shows the status or values of individual functions in the status displays.
The control offer the following status displays:
®  General status display and position display in the Positions workspace
Further information: "Positions workspace', Page 141
B Status overview on the control bar
Further information: "Status overview on the control bar", Page 147
m  Additional status displays for specific areas in the Status workspace
Further information: "Status workspace", Page 149

®  Additional status displays in the Editor operating mode in the Simulation status
workspace, based on the machining status of the simulated workpiece

Further information: "Simulation status workspace", Page 165
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4.2 Positions workspace

Application

The general status display in the Positions workspace provides information about
the status of various functions of the control and about current axis positions.

Description of function

£ posiiors o ox
B, @ 12: CLIMBING-PLATE

® R Os1

T 8 Z ¥ MILL_D16_ROUGH

F 05 1 100% T 100%

S 12000, (2100% A M5

-3.000
40.000
0.000
0.000
20.000

Positions workspace with general status display

You can open the Positions workspace in the following operating modes:
B Manual

® Program Run

Further information: "Overview of operating modes", Page 90

The Positions workspace provides the following information:

® Symbols of active and inactive functions, such as Dynamic Collision Monitoring
(DCM, option 40)

Active tool

Technology values

Settings of the spindle and feed-rate potentiometers
Active miscellaneous functions for the spindle

Axis values and statuses, such as "Axis not referenced"
Further information: "Test status of the axes", Page 1908
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Axis display and position display

@ Refer to your machine manual.

In the machine parameter axisDisplay (no. 100810) you define the
guantity and sequence of the displayed axes.

Icon Meaning
ACTL Position display mode (e.g., actual or nominal coordinates of
the current tool position)
You can select the mode in the title bar of the workspace.
Further information: "Position displays’, Page 167
Axes
o The X axis is selected. You can move the selected axis.
The auxiliary axis m is not selected. The control displays auxil-
iary axes, such as the tool magazine, as lowercase letters.
Further information: "Definition’, Page 146
n The axis is not referenced.
The axis is not in safe mode.
Further information: "Checking axis positions manually”,
Page 1909
A The axis is moving the distance-to-go shown next to the
symbol.

The axis is clamped.

You can move the axis with the handwheel.

F sos 0

Feed rate when stopped

Further information: "Functional safety (FS) in the Positions
workspace', Page 1905

Spindle when stopped

Further information: "Functional safety (FS) in the Positions
workspace', Page 1905
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Presets and technology values

Symbol

@

Meaning

Number of the active workpiece preset

The number corresponds to the active line number of the
preset table.

Further information: "Preset management", Page 949

In the T area, the control shows the following information:

= Number of the active tool

B Tool axis of the active tool

m Symbol of the defined tool type
= Name of the active tool

In the F area, the control shows the following information:

®  Active feed rate in mm/min

You can program the feed rate in various units of
measurement. The control always converts the
programmed feed rate in this display to mm/min.

m  Setting of the rapid-traverse potentiometer in percent
B Setting of the feed-rate potentiometer in percent
Further information: "Potentiometers", Page 101

In the S area, the control shows the following information:

®  Active shaft speed in rpm
If you have programmed a cutting speed instead of a

rotational speed, the control automatically converts this

value to a rotational speed.
B Setting of the spindle potentiometer in percent
®  Active miscellaneous function for the spindle
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Icon

)

Status Displays | Positions workspace

Meaning

The Manual traverse function is active.

The Manual traverse function is not active.

Further information: "Program Run operating mode’,
Page 1778

[$
#

S

=

RL tool radius compensation is active.
Further information: "Tool radius compensation’, Page 1038

RR tool radius compensation is active.

Further information: "Tool radius compensation®, Page 1038
These icons are transparent while the Block scan function of
the control is active.

Further information: "Block scan for mid-program startup’,
Page 1786

kS

R+ tool radius compensation is active.
Further information: "Tool radius compensation’, Page 1038

R- tool radius compensation is active.

Further information: "Tool radius compensation®, Page 1038
These icons are transparent while the Block scan function of
the control is active.

Further information: "Block scan for mid-program startup’,
Page 1786

3D tool compensation is active.

Further information: "3D tool compensation (option 9)",
Page 1049

This icon is transparent while the Block scan function of the
control is active.

Further information: "Block scan for mid-program startup’,
Page 1786

(93¢

A basic rotation is defined in the active preset.

Further information: "Basic rotation and 3D basic rotation’,
Page 951

The basic rotation will be taken into account while moving the
axes.

Further information: "Basic rotation setting", Page 1025

24

A 3D basic rotation is defined in the active preset.

Further information: "Basic rotation and 3D basic rotation’,
Page 951

The tilted working plane will be taken into account while
moving the axes.

Further information: "Tilting the working plane with PLANE
functions (option 8)", Page 979

Further information: "3D ROT setting", Page 1024
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Icon

Meaning

The Tool axis function is active.
Further information: "Tool axis setting", Page 1025

daip

Either the TRANS MIRROR function or Cycle 8 MIRRORING
is active. The axes programmed in the function or cycle are
mirrored and moved.

Further information: "Cycle 8 MIRRORING", Page 959

Further information: "Mirroring with TRANS MIRROR?,
Page 973

The pulsing spindle speed function S-PULSE is active.

Further information: "Pulsing spindle speed with FUNCTION
S-PULSE", Page 1122

The PARAXCOMP DISPLAY function is active.

The PARAXCOMP MOVE function is active.

Further information: "Defining behavior when positioning
parallel axes with FUNCTION PARAXCOMP", Page 1195

The PARAXMODE function is active.

This icon might be superimposed on the icons for PARAX-
COMP DISPLAY and PARAXCOMP MOVE.

Further information: "Select three linear axes for machining
with FUNCTION PARAXMODE", Page 1197

TCPM

Either the M128 function or TCPM FUNCTION (option 9) is
active.

Further information: "Compensating the tool angle of inclina-
tion with FUNCTION TCPM (option 9)", Page 1027

The turning mode FUNCTION MODE TURN (option 50) is
active.

Further information: "Switching the operating mode with
FUNCTION MODE", Page 210

The grinding mode FUNCTION MODE GRIND (option 156) is
active.

Further information: "Switching the operating mode with
FUNCTION MODE'", Page 210

Dressing mode (option 156) is active.

Further information: "Activating dressing mode with
FUNCTION DRESS', Page 228

B [P 7 U W

Dynamic Collision Monitoring (DCM, option 40) is active.

Dynamic Collision Monitoring (DCM, option 40) is not active.

Further information: "Dynamic Collision Monitoring (DCM,
option 40)", Page 1084
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Icon Meaning
Adaptive Feed Control (AFC, option 45) is active in teach-in cut
AFC
. mode.
Adaptive Feed Control (AFC, option 45) is active in closed-loop
AFC mode.
Further information: "Adaptive Feed Control (AFC, option 45)",
Page 1114
Active Chatter Control (ACC, option 145) is active.
ACC

Further information: "Active Chatter Control (ACC,
option 145)", Page 1121

® Global Program Settings (GPS, option 44) are active.
15

Further information: "Global Program Settings (GPS,
option 44)", Page 1132

® Process Monitoring (option 168) is active.
IN! Further information: "Process Monitoring (option 168)",
Page 1152

o In the optional machine parameter iconPrioList (no. 100813) you can
change the sequence in which the control displays these symbols. The
symbol for Dynamic Collision Monitoring (DCM, option 40) is always
visible and cannot be configured.

Definition

Auxiliary axes

Auxiliary axes are controlled by the PLC and are not included in the kinematics
description. Auxiliary axes are driven, for example, hydraulically, electrically, or by

an external motor. The machine manufacturer can define the tool magazine, for
example, as an auxiliary axis.
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4.3 Status overview on the control bar

Application

On the control bar the control shows a status overview with the machining status,
the current technology values, and the axis positions.

Description of function

General information

Positions (NOML.) %
-118.632

-141.428

0.000

0.000
0.000
0.000
328.015

When you are machining an NC program or individual NC blocks, the control
provides the following information on the control bar:

B Control-in-operation: current machining status
Further information: "Definition”, Page 148

= Symbol of the application used for machining

B Program runtime

0 The control displays the same value for the program run time as on
the PGM tab of the Status workspace.

Further information: "Display of the program run time", Page 166

Active tool

Active feed rate

Current spindle speed
Active workpiece preset

Position display
If you select the status overview area, the control opens or closes the position

display with the current axis positions. The control uses the same position display
mode as in the Positions workspace, for example Actual pos. (ACT).

Further information: "Positions workspace', Page 141

If you select an axis line, the control copies the current value of this line to the
clipboard.

Press the actual-position-capture key to open the position display. The control
prompts you to select the value to be copied to the clipboard.
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Definition

Control-in-operation:
The control uses the Control-in-operation symbol to show the machining status of
the NC program or NC block:

B White: no movement command

B Green: active machining, axes are moving

® Orange: NC program interrupted

® Red: NC program stopped

Further information: "Interrupting, stopping or canceling program run", Page 1782

When the control bar is expanded, the control shows additional information about
the current status, such as Active, feed rate at zero.
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4.4 Status workspace

Application

In the Status workspace the control shows the additional status display. The
additional status display shows the current status of various functions on specific
tabs. You can use the additional status display to better monitor the running of an
NC program by receiving real-time information about active functions and accesses.

Description of function

You can open the Status workspace in the following operating modes:
= Manual

® Program Run

Further information: "Overview of operating modes", Page 90

Favorites tab

On the Favorites tab you can arrange your own status display with contents from
the other tabs.

Status
Favorten Y ore FN 16 aps LBL ] MON PGM POS POSHR QPARA Tabelln TRANS ™ Werkzeg | =¥
£ Werkzeuggeometrie Y § Progammeauizet @& Y¢ £ Vorschubund Drehzahl 1 %
T Liom) Wedgeugiange 120,000 @ Lautzsit 00:00:00 F (mmimin) Vorschub 0
T Rimm) Werkzeugradius 4000 R Verweizsit Kkeine Angabe FOVR (%) Vorschub-Overtide 100
T Re(nm) Wedceugradus2  0.000 - S (Umin) Spindeldezanl 3800 2
— H \SEEE ) ¥ SOVR (%) Spindel-Overide 100
e ¥ Status Inaktv M Zusatafunkton s
Cur.time (h:m) 00:01 X 0,000 -
« Time 1 (nm) 2000 «P Y 0000 £ Sollpos. Maschinensystem (REFSOLL) &
Time 2 (m) 00:00 z 0000 X 400000
— Y 368260
£ Basistransiomationen g = i
X 0.000 A 0.000
v 0000 c 0000
z 000 m 0000
SPA() 0000 st 196115
SPB() 0000
SPC() 0000
Favorites tab
1 Area
2 Contents

Every area in the status display has a Favorites icon. If you select the icon, the
control adds that area to the Favorites tab.

Further information: "lcons on the control's user interface", Page 102
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AFC tab (option 45)

The control displays

information about the Adaptive Feed Control function (AFC,

option 45) on the AFC tab.
Further information: "Adaptive Feed Control (AFC, option 45)", Page 1114

£ ss

£ Toolnformation *

T 6
Name MILL_D12_ ROUGH

Doc

Favorites ¥ AFC cre FN16 GPS. LBL M

2 AFCstaus *

AFC Inactive
cut 0
FOVR (%) 100
SACT (%) 5
SREF (%) 0
S (rpm) 4000
SDEV (%) 0

£ AFCmph *
| \ \\ |
ﬁﬂ" ‘\h /‘u“ [
AFC tab
Area Contents
Tool information = T
Tool number
= Name
Tool name
® Doc
Comment about the tool from the tool management
AFC status 5 AFC

If AFC is being used to control the feed rate, then Control
is displayed in this area. If the control is not controlling the
feed rate, then Inactive is displayed in this area.

= CUT

Counts the quantity of cuts that have been performed with
FUNCTION AFC CUT BEGIN, starting from zero.

= FOVR (%)

Active factor of the feed-rate potentiometer in percent
m SACT (%)

Current spindle load in percent
= SREF (%)

Reference load of the spindle in percent

Define the reference load of the spindle in the
syntax element LOAD of the FUNCTION AFC CUT BEGIN
function.

Further information: "NC functions for AFC (option 45)",
Page 1116

® S (rpm)
Spindle shaft speed in rpm
m SDEV (%)
Current deviation of the speed in percent
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Area Contents

AFC graph The AFC graph visualizes the relationship between the
elapsed Time [sec] and the Spindle load/Feed-rate override
[%]

The green line in the graph shows the feed-rate override and
the blue line shows the spindle load.

CYC tab

On the CYC tab the control shows information about machining cycles.

Area Contents

Active cycle When you use the CYCLE DEF function to define a cycle, the
definition control shows the cycle number in this area.

Cycle 32 TOLER- = Status

ANCE Shows whether Cycle 32 TOLERANCE is active or inactive

m Values of Cycle 32 TOLERANCE

= Values from the machine manufacturer for path and angle
tolerance, such as predefined machine-specific roughing or
finishing filters

B Values of Cycle 32 TOLERANCE that are restricted by
Dynamic Collision Monitoring (DCM, option 40)

@ The machine manufacturer uses Dynamic Collision Monitoring (DCM,
option 40) to define the restriction of the tolerance.

In the optional machine parameter maxLinearTolerance (no. 205305)
the machine manufacturer defines the maximum permissible linear
tolerance. In the optional machine parameter maxAngleTolerance
(no. 205303) the machine manufacturer defines the maximum
permissible angle tolerance. If DCM is active, the control restricts the
tolerance defined in 32 TOLERANCE to these values.

If the tolerance is restricted by DCM, the control displays a gray warning
triangle as well as the restricted values.

FN16 tab

On the FN16 tab the control displays the contents of a file that was output with
FN 16: F-PRINT.

Further information: "Outputting text formatted with FN 16: F-PRINT", Page 1285

Area Contents

Output Contents of an output file that was output with FN 16: F-
PRINT, such as measured values or texts.
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GPS tab (option 44)
The control displays information about the Global Program Settings (GPS, option 44)

on the GPS tab.

Further information: "Global Program Settings (GPS, option 44)", Page 1132

Area

Additive offset
(M-CS)

Contents

= Status

The Status shows whether a function is active or inactive.
A function can be active even if its values are zero.

=A%)
Additive offset (M-CS) in the A axis

The Additive offset (M-CS) function is also available for
the other rotary axes B (°) and C (°).

Additive basic
rotat. (W-CS)

= Status

= ()
The Additive basic rotat. (W-CS) function is in effect
in the workpiece coordinate system W-CS. Entries are in
degrees.

Further information: "Workpiece coordinate system W-CS',
Page 940

Shift (W-CS)

m Status
m X
Shift (W-CS) in the X axis

The Shift (W-CS) function is also available for the other
linear axes Y and Z.

Mirroring (W-CS)

® Status
m X
Mirroring (W-CS) in the X axis

The Mirroring (W-CS) function is also available for the
other linear axes Y and Z, as well as for the rotary axes
available in the respective machine kinematics.

Rotation (WPL-
CS)

® Status
= (")
Rotation (WPL-CS) in degrees

The Rotation (WPL-CS) function is in effect in the working
plane coordinate system WPL-CS. Entries are in degrees.

Further information: "Working plane coordinate system
WPL-CS'", Page 942

Shift (mW-CS)

m Status
= X
Shift (mW-CS) in the X axis

The Shift (mW-CS) function is also available for the other
linear axes Y and Z, as well as for the rotary axes available
in the respective machine kinematics.
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Area Contents
Handwheel = Status
superimp. = Coordinate system

This area contains the selected coordinate system for
Handwheel superimp., such as the machine coordinate
system M-CS.

X
Y

z
A(%)
B(*)
()
vT

Feed rate factor

If the Feed rate factor function is active, the control
displays the defined percentage in this field.

If the Feed rate factor function is not active, the control
displays 100.00 % in this field.

LBL tab
On the LBL tab the control shows information about program section repeats and
subprograms.
Further information: "Subprograms and program section repeats with the label LBL",
Page 332
Area Contents
Subprograms = Blk. no.

Block number of the call

= LBL no./Name

Called label

Repetitions = Blk. no.
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LBL no./Name
Program-section repeat
Number of repetitions still to be performed, e.g. 4/5
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M tab
On the M tab the control shows information about active miscellaneous functions.
Further information: "Miscellaneous Functions', Page 1223

Area Contents
Active M 5 Function
functions Active miscellaneous functions, such as M3

= Description

Descriptive text about the respective miscellaneous
function.

@ Refer to your machine manual.

Only the machine manufacturer can create
a descriptive text for machine-specific
miscellaneous functions.
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MON tab (option 155)

On the MON tab the control shows information about machine components defined
to be monitored through Component Monitoring (option 155).

@ Refer to your machine manual.
The machine manufacturer specifies which machine components are
monitored, and to what extent.

i Status o x
Favorites ﬁ AFC CYC FN 16 LBL M MON PGM POS POSHE =¥
i Monitoring Overview & Y%

Q | © O O
| Spindel Baarng Al Spinle Bearng, R Wear X Ais Wear Y Axis Wear Z Axls
100%
i Monitoring Relative & ¥
Spindel Bearing, Axial 0% @] > x 0:00
[mm:ss]
0:00
[mm:ss]
750
| 4 [mm:ss]
Spmdle Bearing, Radial 100% E > x 0:00
+ | [mm:ss]
1000
[mm:ss]
____,ﬁv___.-/\f_'_'_"_\ 7:50
L [mm:ss]
i Monitoring Histogram & Y%
Spindel Bearing, Axial | 2022-05-03 15:42:27 | v0 100%
0:00

MON tab with configured spindle speed monitoring

Area Contents

Monitoring The control displays the machine components defined for

Overview monitoring. By selecting a component, you hide or show
whether it is being monitored.

Monitoring The control displays the monitoring information for the

Relative components being shown in the Monitoring Overview area.

m  Green: component works under conditions defined as safe
m Yellow: component works under warning zone conditions
B Red: component is overloaded

In the Display settings window you can select which compo-
nent the control shows.

Monitoring The control shows a graphical evaluation of previous monitor-
Histogram ing sessions.

Use the Settings symbol to open the Display settings window. You can define the
height of each graphical depiction for each area.
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PGM tab
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On the PGM tab the control shows information about the program run.

Area

Parts counter

Contents

® Quantity

Actual value and nominal value of the parts counter
defined with the FUNCTION COUNT function

Further information: "Defining counters with FUNCTION
COUNT", Page 1308

Program run
time

® Runtime
Run time of the NC program in hh:mm:ss

= Dwell time

Countdown of the waiting time in seconds from the
following functions:

Cycle 9 DWELL TIME

Parameter Q210 DWELL TIME AT TOP
Parameter Q211 DWELL TIME AT DEPTH
Parameter Q255 DWELL TIME

Further information: "Display of the program run time",
Page 166

Programs called

Path of the main program as well as called NC programs
including the path

Pole/circle
center

Programmed axes and values of the circle center point CC
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On the POS tab the control shows information about positions and coordinates.

Area

Position display,
e.g., Actual
reference
position
(RFACTL)

Contents

In this area the control shows the current position of all axes
that are present.

You can choose between the following views in the position
display:

® Nominal pos. (NOML)

Actual pos. (ACT)

Nominal reference position (RFNOML)

Actual reference position (RFACTL)

Servo lag (LAG)

Handwheel superimposed (M118)

Further information: "Position displays", Page 167

Feed and Speed

Active Feed in mm/min

Active Feed-rate override in %
Active Rapid-traverse override in %
Active Spindle speed in rpm

Active Spindle override in %

Active Miscellaneous function in reference to the spindle,
such as M3

Orientation of
the working
plane

Spatial angles or axis angles for the active working plane
Further information: "Tilting the working plane with PLANE
functions (option 8)", Page 979

If axis angles are active, the control displays in this area only
the values of the physically present axes.

The defined values are in the window 3-D rotation

Further information: "3D ROT setting", Page 1024

OEM transfor-
mation

The machine manufacturer can define an OEM transformation
for special turning kinematics.

Further information: "Definitions’, Page 164

Basic transfor-
mations

In this area the control shows the values of the active
workpiece preset and active transformations in linear and
rotary axes, such as a transformation in the X axis with the
function TRANS DATUM.

Further information: "Preset management", Page 949

Special turning
transformations

Transformations relevant for turning operations (option 50),
such as a defined precession angle from the following
sources:

= Defined by the machine manufacturer

u Cycle 800 ADJUST XZ SYSTEM

m Cycle 801 RESET ROTARY COORDINATE SYSTEM
m Cycle 880 GEAR HOBBING

Active traverse
ranges

Active traverse range, such as Limit 1 for traverse range 1

Traverse ranges are machine-specific. If no traverse range is
active, then Traverse range not defined is displayed in this
area.
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Area Contents

Active kinemat. Name of the active machine kinematics

POS HR tab

On the POS HR tab the control shows information about handwheel
superimpositioning.

Area Contents
Coordinate = Machine (M-CS)
system With M118 the handwheel superimpositioning is always in

effect in the machine coordinate system M-CS.
Further information: "Activating handwheel superimpo-
sitioning with M118", Page 1239

o With the Global Program Settings (GPS,
option 44) the coordinate system can be
chosen.
Further information: "Global Program Settings
(GPS, option 44)", Page 1132

Handwheel = Max. val.
superimp. Maximum value of the individual axes programmed in
M118 or in the GS workspace
m Actl.val.

Current superimpositioning

QPARA tab

On the QPARA tab the control shows information about the defined variables.
Further information: "Variables: Q, QL, QR and QS parameters’, Page 1268

You use the Parameter list window to define which variables the control shows in
the areas.

Further information: "Defining the contents of the QPARA tab", Page 169

Area Contents

Q parameter Shows the values of the selected Q parameters

QL parameter Shows the values of the selected QL parameters
QR parameter Shows the values of the selected QR parameters
QS parameter Shows the contents of the selected QS parameters
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Tables tab

On the Tables tab the control shows information about the active tables for program
run or the simulation.

Area Contents

Active tables In this area the control shows the path for the following active
tables:

B Tool table

Turning tool table
Preset table
Datum table
Pocket table
Touch probe table
Grinding tool table
Dressing tool table
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TRANS tab
On the TRANS tab the control shows information about active transformations in the
NC program.
Area Contents
Active datum ®  Path of the selected datum table
= |ine number of the selected datum table
5 Doc
Contents of the DOC column of the datum table
Active datum Datum shift that was defined with the TRANS DATUM function
shift Further information: "Datum shift with TRANS DATUM",
Page 972
Mirrored axes Axes mirrored with either the TRANS MIRROR function or
Cycle 8 MIRRORING
Further information: "Mirroring with TRANS MIRROR,
Page 973

Further information: "Cycle 8 MIRRORING", Page 959

Active angle of Rotation angle defined with either the TRANS ROTATION

rotation function or Cycle 10 ROTATION
Further information: "Rotations with TRANS ROTATION’,
Page 975
Further information: "Cycle 10 ROTATION *, Page 961
Orientation of Spatial angles for the active working plane
the working Further information: "Tilting the working plane with PLANE
plane functions (option 8)", Page 979
Center coordi- Center of scaling that was defined with Cycle 26 AXIS-
nates SPECIFIC SCALING
Further information: "Cycle 26 AXIS-SPECIFIC SCALING ",
Page 963
Active scaling Scaling factors that were defined for the individual axes with
factors the TRANS SCALE function, Cycle 11 SCALING FACTOR or

Cycle 26 AXIS-SPECIFIC SCALING

Further information: "Scaling with TRANS SCALE", Page 977
Further information: "Cycle 11 SCALING FACTOR ",

Page 962

Further information: "Cycle 26 AXIS-SPECIFIC SCALING ",
Page 963
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TT tab

On the TT tab the control shows information about measurements performed with a
TT tool touch probe.

Status

o x

Favorites S POS HR QPARA Tables Tool TRANS T =
E TT. tool measurement b ¢ E TT: measurement of individual teeth *

T 5 Number Measured value (mm)

Name MILL_D10_ROUGH

' Measuring method

=0 Min (mm)

Max (mm)

DYN Rotation (mm)

TT tab with values from the measurement of tool cutting edges of a milling cutter
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Area Contents
TT Tool to be =T
measured Tool number
= Name
Tool name

B Measure what?
Measurement method chosen for tool measurement, such
as Length

" Min (mm)
When measuring milling cutters, in this area the control
shows the smallest measured value of a cutting edge.
When measuring turning tools (option 50), in this area the
control shows the smallest measured tipping angle. The
value of the angle can also be negative.
Further information: "Definitions", Page 164

5 Max (mm)
When measuring milling cutters, in this area the control
shows the greatest measured value of a cutting edge.

When measuring turning tools, in this area the control
shows the greatest measured tipping angle. The value of
the angle can also be negative.

= DYN Rotation (mm)

When measuring milling cutters with a rotating spindle, the
control shows values in this area.

When measuring turning tools, the value DYN ROTATION
describes the tolerance for the tipping angle. If the
tolerance for the tipping angle is exceeded during
calibration, the control marks the affected value in the MIN
or MAX fields with an *.

o In the optional machine parameter
tippingTolerance (no. 114206) you define
the tipping angle tolerance. The control will
determine the tipping angle automatically only if
a tolerance is defined.

TT Tool cutting Number

edges List of the measurements performed and the measured
values of the individual cutting edges
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Tool tab

On the Tool tab the control shows information about the active tool, depending on

the tool type.

Further information: "Tool types’, Page 255

Contents for dressing,

milling, and grinding tools (option 156)

Area Contents

Tool information =

T
Tool number
Name

Tool name

Doc

Note on the tool

Tool geometry L]

L

Tool length

R

Tool radius

R2

Corner radius of the tool

Tool allowances L

DL

Delta value for the tool length

DR

Delta value for the tool radius

DR2

Delta value for the corner radius of the tool

Tool ages L]

Cur. time (h:m)

Time in hours and minutes the tool has been engaged
Time 1 (h:m)

Service life of the tool

Time 2 (h:m)

Maximum service life at tool call

Replacement "
tool

RT

Tool number of the replacement tool
Name

Tool name of the replacement tool

Tool type L]

HEIDENHAIN | TNC7 | TNCguide | 01/2022

Tool Axis

Tool axis programmed in the tool call (e.g., Z)
Type

Tool type of the active tool (e.g., DRILL)
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Other contents for turning tools (option 50)
Area Contents

Tool geometry ® ZL (mm)
Tool length in Z direction
® XL (mm)
Tool length in X direction
® RS (mm)
Cutter radius
5 YL (mm)
Tool length in Y direction

Tool allowances = DZL (mm)

Delta value in Z direction

= DXL (mm)
Delta value in X direction

® DRS (mm)
Delta value for the cutter radius

= DCW (mm)
Delta value for the width of the recessing tool

Tool type = Tool Axis
= TO
Tool orientation
= Type
Tool type (e.g. TURN)

Definitions

OEM transformations for special turning kinematics

Machine manufacturers can define OEM transformations for special turning
kinematics. Machine manufacturers need these transformations for milling-turning
machines that have a different orientation than the tool coordinate system in the
home position of their axes.

Tipping angle

If a TT tool touch probe with a cuboid contact cannot be clamped to a machine table
so that it is level, the angular offset must be compensated for. This offset is the
tipping angle.

Angle of misalignment

In order to exactly measure with TT tool touch probes with a cuboid contact, the
misalignment on the machine table relative to the main axis must be compensated
for. This offset is the angle of misalignment.
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4.5 Simulation status workspace

Application

You can call additional status displays in the Editor operating mode in the
Simulation status workspace. In the Simulation status workspace the control
shows data based on the simulation of the NC program.

Description of function
The following tabs are available in the Simulation status workspace:

Favorites

Further information
CcYc

Further information
FN16

Further information
LBL

Further information:

M

Further information:

PGM

Further information:

POS

Further information:

QPARA

Further information:

Tables

Further information:

TRANS

Further information:

TT

Further information:

Tool

Further information:
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: "Favorites tab", Page 149

:"CYC tab", Page 151

:"FN16 tab", Page 151

"LBL tab", Page 153

"M tab", Page 154

"PGM tab", Page 156

"POS tab", Page 157

"QPARA tab’, Page 158

"Tables tab", Page 159

"TRANS tab", Page 160

"TT tab", Page 161

"Tool tab", Page 163
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4.6 Display of the program run time

Application

The control calculates the duration of all traverse movements and displays them
together as the Program run time. In the Status workspace the control takes
traverse movements and dwell times into account. The control does not take dwell
times into account in the Simulation status workspace.

Description of function

The control displays the program run time in the following areas:
= PGM tab of the Status workspace

m  Status overview on the control bar

® PGM tab of the Simulation status workspace

= Simulation workspace in the Editor operating mode

Modify the Settings in the Program run time area in order to influence the
calculated program run time.

Further information: "PGM tab", Page 156
The control opens a selection menu with the following functions:

Function Meaning

Save Save the current value under Runtime

Addition Add the saved time to the value under Runtime

Resetting Reset the saved time and the contents of the Program run

time area to zero

The control counts the time during which the Control-in-operation symbol is green.
The control adds the time from the Program Run operating mode and the MDI
application.

The following functions reset the program run time:

®  Selecting a new NC program for program run

B The Reset program button

®  The Resetting function in the Program run time area

Notes

® |n the machine parameter operatingTimeReset (no. 200801) the machine
manufacturer defines whether the control resets the program run time when the
program is started.

m The control cannot simulate the run time of machine-specific functions such as
tool changing. That is why this function is only partially suitable for calculating
the production time in the Simulation workspace.

= |nthe Program Run operating mode, the control displays the exact time of the
NC program while taking all machine-specific actions into account.
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4.7

Definition
Control-in-operation:

The control uses the Control-in-operation symbol to show the machining status of

the NC program or NC block:

= White: no movement command

B Green: active machining, axes are moving
® Orange: NC program interrupted

® Red: NC program stopped

When the control bar is expanded, the control shows additional information about
the current status, such as Active, feed rate at zero.

Position displays

Application

The control offers various modes in the position display, for example values from
different reference systems. You can choose one of the modes available based on
the application.

Description of function

The control has position displays in the following areas:
® Positions workspace

m  Status overview on the control bar

® POS tab of the Status workspace

= POS tab of the Simulation status workspace

On the POS tab of the Simulation status workspace the control always shows the
Nominal pos. (NOML) mode. In the Status and Positions workspaces you can
choose the mode of the position display.

The control offers the following modes for the position display:

Mode Meaning
Nominal pos. This mode shows the value of the currently calculated target
(NOML) position in the input coordinate system I-CS.

When the machine moves the axes, the control compares the
coordinates of the measured actual position with the calculat-
ed nominal position in predefined time intervals. The nominal

position is the position at which the axes should be located at
the time of comparison, based on the calculation.

o The Nominal pos. (NOML) and Actual pos. (ACT)
modes differ solely with regard to the servo lag.

Actual pos. This mode shows the currently measured tool position in the
(ACT) input coordinate system I-CS.

The actual position is the measured position of the axes, as
determined by encoders at the time of comparison.
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Mode

Nominal refer-
ence position
(RFNOML)

Status Displays | Position displays

Meaning

This mode shows the calculated target position in the
machine coordinate system M-CS.

6 The Nominal reference position (RFNOML) and
Actual reference position (RFACTL) modes differ
solely with regard to the servo lag.

Actual refer-
ence position
(RFACTL)

This mode shows the currently measured tool position in the
machine coordinate system M-CS.

Servo lag (LAG)

This mode shows the difference between the calculated
nominal position and the measured actual position. The
control determines the difference in predefined time intervals.

Handwheel
superimposed
(M118)

This mode shows the values that you move using the M118
miscellaneous function.

Further information: "Activating handwheel superimposition-
ing with M118", Page 1239

@ Refer to your machine manual.

In the machine parameter progToolCallDL (no. 124507) the machine
manufacturer defines whether the position display takes the delta value
DL from the tool call into account. The modes NOML. and ACTL. as well
as RFNOML and RFACTL then differ from each other by the value DL.

4.7.1 Switching the position display mode

To switch the position display mode in the Status workspace:
> Select the POS tab

s

Notes

> Select Settings in the position display area

> Select the desired mode for the position display, for example
Actual pos. (ACT)

> The control displays the positions in the selected mode.

® The machine parameter CfgPosDisplayPace (no. 101000) defines the display
accuracy by the number of decimal places.

= When the machine moves the axes, the control displays the distances-to-go of
the individual axes with a symbol and the appropriate value next to the current

position.

Further information: "Axis display and position display", Page 142
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4.8 Defining the contents of the QPARA tab

On the QPARA tab of the Status and Simulation status workspaces you can define

which variables the control shows.
Further information: "QPARA tab", Page 158

To define the contents of the QPARA tab, proceed as follows:

>

G

VvV Vv vV VY

Select the QPARA tab

Select the Settings in the desired area, such as QL parameters
The control opens the Parameter list window.

Enter numbers, such as 1,3,200-208

Press OK

The control displays the values of the defined variables.

o ® Use commas to separate single variables and connect sequential
variables with a hyphen.

®  The control always shows eight decimal places on the QPARA tab.
For example, the control shows the result of Q1 = COS 89.999
as 0.00001745. Very large and very small values are shown in
exponential notation. The control shows the result of Q1 = COS
89.999 * 0.001 as +1.74532925e-08, with e-08 corresponding to the
factor of 108

®  For variable texts in QS parameters the control shows the first 30
characters, i.e. the contents might be truncated.
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5.1 Powering on

Application

After using the main switch to power on the machine, the control's boot process
begins. The following steps may differ depending on the machine; for example,
whether absolute or incremental position encoders are used.

@ Refer to your machine manual.

Switching on the machine and traversing the reference points can vary
depending on the machine tool.

Related topics
®  Absolute and incremental position encoders
Further information: "Position encoders and reference marks', Page 187

Description of function

A DANGER

Caution: hazard to the user!

Machines and machine components always pose mechanical hazards. Electric,
magnetic, or electromagnetic fields are particularly hazardous for persons with
cardiac pacemakers or implants. The hazard starts when the machine is powered

up!

» Read and follow the machine manual

> Read and follow the safety precautions and safety symbols
> Use the safety devices

Power-on of the control begins with the power supply.

After booting, the controls checks the machine status, e.g.:

B Positions identical to before switching off the machine

m  Safety features are ready, such as the emergency stop

® Functional safety

If the control registers an error during or after booting, it issues an error message.
The following step differs depending on position encoders on the machine:

®  Absolute position encoders

If the machine has absolute position encoders, the control is in the Start/Login
application after power-on.

B |ncremental position encoders

If the machine has incremental position encoders, you must traverse the
reference points in the Move to ref. point application. Once all axes have been
referenced, the control is in the Manual operation application.

Further information: "Referencing workspace', Page 174
Further information: "Manual operation application’, Page 180
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5.1.1

Powering the machine and the control on

To switch the machine on:
> Switch the power supply of the control and of the machine on
> The control is in start-up mode and shows the progress in the Start/Login

workspace.

> The control displays the Power interrupted dialog in the Start/Login

workspace.

OK

®

VvV v VY

Press OK
The control compiles the PLC program.
Switch the machine control voltage on

The control checks the functioning of the emergency stop
circuit.

If the machine is equipped with absolute linear and angle
encoders, the control is now ready for operation.

If the machine is equipped with incremental linear and
angle encoders, the control opens the Move to ref. point
application.

Further information: "Referencing workspace", Page 174

Press the NC Start key

The control moves to all necessary reference points.

The control is ready for operation and the Manual operation
application is open.

Further information: "Manual operation application’,

Page 180
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Notes

NOTICE

Danger of collision!

When the machine is switched on, the control tries to restore the switch-off status
of the tilted plane. This is prevented under certain conditions. For example, this
applies if axis angles are used for tilting while the machine is configured with
spatial angles, or if you have changed the kinematics.

> If possible, reset tilting before shutting the system down

> Check the tilted condition when switching the machine back on

NOTICE

Danger of collision!

Failure to notice deviations between the actual axis positions and those expected
by the control (saved at shutdown) can lead to undesirable and unexpected axis
movements. There is risk of collision during the reference run of further axes and
all subsequent movements!

» Check the axis positions

> Only confirm the pop-up window with YES if the axis positions match

» Despite confirmation, at first only move the axis carefully
>

If there are discrepancies or you have any doubts, contact your machine tool
builder

5.2 Referencing workspace
Application

On machines with incremental linear and angle encoders, the control shows in the
Referencing workspace which axes need to be referenced.
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5.2.1

Description of function

The Referencing workspace is always open in the Move to ref. point application. If
reference points are to be traversed when powering-on the machine, then the control

opens this application automatically.

£ Referencing o

Referencing

Z 2 Press the NC Start key to reference all unreferenced axes.

Wi
X ?
U1

Yy ?
V1

A

B

C

c2

Referencing workspace with axes to be referenced

The control displays a question mark behind all axes that need to be referenced.

Once all axes have been referenced, the control closes the Move to ref. point
application and switches to the Manual operation application.

AXxis reference run

To reference the axes in the prescribed sequence:
@ > Press the NC start key
> The control moves to the reference points.
> The control switches to the Manual operation application.

To reference the axes in any sequence:

X+ » Press and hold the axis direction button for each axis until the
reference point has been traversed

> The control switches to the Manual operation application.
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Notes

NOTICE

Danger of collision!

The control does not automatically check whether collisions can occur between
the tool and the workpiece. Incorrect pre-positioning or insufficient spacing
between components can lead to a risk of collision when referencing the axes.
» Pay attention to the information on the screen

» If necessary, move to a safe position before referencing the axes

» Watch out for possible collisions

B You cannot switch to the Program Run operating mode as long as reference
points still need to be traversed.

= [f you intend only to edit or simulate NC programs, you can switch to the Editor
operating mode without referencing the axes. You can still traverse the reference
points at a later time.

Notes about traversing reference points in a tilted working plane

If the Tilt working plane (option 8) function was active before the control was shut
down, then the control will automatically reactivate this function after restarting. This
means that movements via the axis keys take place in the tilted working plane.

Before traversing the reference points, you must deactivate the Tilt the working
plane function; otherwise, the control will interrupt the process with a warning. You
can also home axes not activated in the current kinematic model without needing to
deactivate Tilt the working plane, such as a tool magazine.

Further information: "3-D rotation window (option 8)", Page 1022

5.3 Powering off

Application
To avoid losing data, shut down the control before powering-off the machine.

Description of function

You shut down the control in the Start/Login application of the Home operating
mode.

If you select the Shut down button, the control opens the Shut down window. You
choose whether to shut down the control or restart it.
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5.3.1 Shutting down the control and powering-off the machine

To power-off the machine:

@ > Select the Home operating mode
— > Select Shut down
> The control opens the Shut down window.
> Select Shut down
> The control shuts down.
> Once shutdown has concluded, the control displays the text

Now you can switch off.
» Switch off the main switch of the machine

Notes

NOTICE

Caution: Data may be lost!

The control must be shut down so that running processes can be concluded and
data can be saved. Immediate switch-off of the control by turning off the main
switch can lead to data loss no matter what state the control was in!

> Always shut down the control

> Only operate the main switch after being prompted on the screen

= Different machines have different power-off procedures.
Refer to your machine manual.

®  Applications on the control can delay the shutdown, such as a connection with
Remote Desktop Manager (option 133)

"Remote Desktop Manager window (option 133)"
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Manual operation application

Application

In the Manual operation application you can manually move the axes and set up the
machine.
Related topics
®  Moving the machine axes
Further information: "Moving the machine axes", Page 182
B |ncremental jog positioning of machine axes
Further information: "Incremental jog positioning of axes", Page 183
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Description of function
The Manual operation application offers the following workspaces:

® Positions
= Simulation
= Status

The function bar in the Manual operation application contains the following buttons:

Button Meaning

Handwheel The control displays this switch if a handwheel is configured for the control.
If the handwheel is active, the operating mode's icon in the sidebar changes.
Further information: "Electronic Handwheel", Page 1881

M Define a miscellaneous function M or use the selection window to choose one
and activate it with the NC start key.
Further information: "Miscellaneous Functions’, Page 1223

S Define the spindle speed S activate it with the NC start key, and also switch on
the spindle.
Further information: "Spindle speed S", Page 281

F Define the feed rate F and activate it with the OK button.
Further information: "Feed rate F', Page 282

T Define a tool T or use the selection window to choose one and insert it with the

NC start key.
Further information: "Tool call', Page 277

Jog increment

Define the jog increment
Further information: "Incremental jog positioning of axes’, Page 183

Set the preset

Enter and set a preset
Further information: "Preset management", Page 949

3D ROT

The control opens a window for the 3D rotation settings (option 8).
"3-D rotation window (option 8)"

Qinfo

The control opens the Q parameter list window, where you can see and edit
the current values and descriptions of the variables.

Further information: "Q parameter list window", Page 1271

DCM

Note

The control opens the Collision monitoring (DCM) window, where you can
activate or deactivate Dynamic Collision Monitoring (DCM, option 40).

Further information: "Activating Dynamic Collision Monitoring (DCM) for the
Manual and Program Run operating modes", Page 1088

The machine manufacturer defines which miscellaneous functions are available on
the control and which are allowed in the Manual operation application.
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6.2 Moving the machine axes

Application
You can use the control to move the machine axes manually, such as pre-
positioning for a manual touch probe function.

Further information: "Touch Probe Functions in the Manual Operating Mode",
Page 1425

Related topics
B Programming traverse movements

Further information: "Path Functions", Page 289
B Executing traverse movements in the MDI application

Further information: "Application MDI", Page 1759

Description of function

The control offers the following methods for moving axes manually:
B Axis-direction keys
B Incremental jog positioning with the Jog increment button
m Traversing with electronic handwheels
Further information: "Electronic Handwheel", Page 1881

The control displays the current contouring feed rate in the status display while the
machine axes are in motion.

Further information: "Status Displays', Page 139
You can change the contouring feed rate with the F button in the Manual operation
application and with the feed-rate potentiometer.

A traverse job is active on the control as soon as an axis moves. The control shows
the status of the traverse job with the Control-in-operation icon in the status
overview.

Further information: "Status overview on the control bar", Page 147

6.2.1  Using axis keys to move the axes

To move an axis manually with the axis keys:
(ﬁ" > Select an operating mode, e.g. Manual

> Select an application, e.g, Manual operation
> Press the axis key of the desired axis
> The control moves the axis as long as you press the key.

X+

o If you hold the axis key pressed down and simultaneously press the
NC start key, the control moves the axis at a continuous feed rate. You
have to end traverse movement with the NC stop key.

You can move more than one axis at a time.
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6.2.2

Incremental jog positioning of axes

With incremental jog positioning you can move a machine axis by a preset distance.

The input range for the infeed is from 0.001T mm to 10 mm.

z

:

&

L4

[ee]

xY

To position an axis incrementally:

@

Jog increment

—
| Jogincrement |
On

>

v

Select the Manual operating mode

Select the Manual operation application
Select Jog increment

The control opens the Positions workspace, if necessary, and
shows the Jog increment area.

Enter the jog increment for linear axes and rotary axes
Press the axis key of the desired axis

The control positions the axis in the selected direction by the
defined jog increment.

Select Jog increment On

The control ends incremental jog positioning and closes the
Jog increment area in the Positions workspace.

You can also end incremental jog positioning with the Off button in the
Jog increment area.

£ Posiions

< @ 12: CLIMBING-PLATE &

Nominalpos (NOML) ¥ | 0 x

® R O sl

T 8 Z ¥ MILL_D16_ROUGH

F Ore W 100% o 100%
S 12000, (2100% ™ M5
pe 12.000

Y -3.000

z 40.000

A 0.000

© 0.000

S1 20.000

Positions workspace with the Jog increment area active
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Note

When moving an axis, the control checks whether the defined rotational speed has
been reached. The control does not check the rotational speed in positioning blocks
with FMAX as feed rate.
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7.1 NC fundamentals

7.1.1  Programmable axes

z\
Y 68 W+

V+

The programmable axes of the control are in accordance with the axis definitions
specified in DIN 66217.

The programmable axes are designated as follows:

Main axis Parallel axis Rotary axis
X u A
Y v B
y4 w o

@ Refer to your machine manual.

The number, designation and assignment of the programmable axes
depend on the machine.

Your machine manufacturer can define further axes, such as PLC axes.

7.1.2  Designation of the axes on milling machines

The axes X, Y and Z on your milling machine are designated as the main axis (1st
axis), secondary axis (2nd axis) and tool axis. The main axis and secondary axis
define the working plane.

The axes are associated as follows:

Main axis Secondary axis Tool axis Working plane

X Y y4 XY, also UV, XV,
uy

Y y4 X YZ, also WU, ZU,
WX

yA X Y ZX, also VW, YW,
\'/4
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7.1.3

7.1.4

Position encoders and reference marks

Fundamentals

The position of the machine axes is ascertained with position encoders. As a rule,
linear axes are equipped with linear encoders. Rotary tables and rotary axes feature
angle encoders.

The position encoders detect the positions of the tool or machine table by
generating an electrical signal during movement of an axis. The control ascertains
the position of the axis in the current reference system from this electrical signal.

Further information: "Reference systems"', Page 934

Position encoders can measure these positions through different methods:
= Absolutely

B |ncrementally

The control cannot determine the position of the axes while the power is interrupted.

Absolute and incremental position encoders behave differently once power is
restored.

Absolute position encoders

On absolute position encoders, every position on the encoder is uniguely identified.
The control can thus immediately determine the association between the axis
position and the coordinate system after a power interruption.

Incremental position encoders

Incremental position encoders need to find the distance between the current
position and a reference mark in order to determine the actual position. Reference
marks indicate a machine-based reference point. A reference mark must be
traversed in order to determine the current position after a power interruption.

If the position encoders feature distance-coded reference marks, then you need to
move the linear encoders of the axes by no more than 20 mm. On angle encoders
this distance is no more than 20 °.

Further information: "Axis reference run", Page 175

XMP

»—
X (zZ)Y)

Presets in the machine

The following table contains an overview of the presets in the machine or on the
workpiece.
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Related topics
B Presets on the tool
Further information: "Presets on the tool", Page 244

Icon Preset

_@_ Machine datum
The machine datum is a fixed point defined in the machine configuration by the machine
manufacturer.

The machine datum is the origin of the machine coordinate system M-CS.
Further information: "Machine coordinate system M-CS', Page 935

If you program M91 in an NC block, the defined values are referenced to the machine
datum.

Further information: "Traversing in the machine coordinate system M-CS with M91",
Page 1228

_+_ M92 datum M92-ZP (zero point)
The M92 datum is a fixed point defined relative to the machine datum by the machine

M92-ZP . _ ' i
manufacturer in the machine configuration.
The M92 datum is the origin of the M92 coordinate system. If you program M92 in an
NC block, the defined values are referenced to the M92 datum.
Further information: "Traversing in the M92 coordinate system with M92", Page 1229
Tool change position
The tool change position is a fixed point defined relative to the machine datum by the
machine manufacturer in the tool-change macro.

_@_ Reference point
The reference point is a fixed point for initializing position encoders.
Further information: "Position encoders and reference marks', Page 187
If the machine has incremental position encoders, the axes must traverse the reference
point after booting.
Further information: "Axis reference run’, Page 175
Workpiece preset
With the workpiece preset you define the origin of the workpiece coordinate system W-
cs.
Further information: "Workpiece coordinate system W-CS", Page 940
The workpiece preset is defined in the active row of the preset table. You determine the
workpiece preset with a 3D touch probe, for example.
Further information: "Preset management", Page 949
If no transformations are defined, the entries in the NC program refer to the workpiece
preset.
Workpiece datum
You define the workpiece datum with transformations in the NC program, for example

with TRANS DATUM or a datum table. The entries in the NC program refer to the
workpiece datum. If no transformations are defined in the NC program, the workpiece
datum corresponds to the workpiece preset.

If you tilt the working plane (option 8), the workpiece datum is the point around which the
workpiece is rotated.
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7.2

7.2.1

7.2.2

7.2.3

7.24

Programming possibilities

Path functions

Use the path functions to program contours.
A workpiece contour consists of several contour elements, such as straight lines
and circular arcs. You use path functions, such as straight line L, to program tool
movements for these contours.
Further information: "Fundamentals of path functions', Page 293

L
L ¢

Graphical programming
As an alternative to Klartext programming you can program contours graphically in
the Contour graphics workspace.

You can create 2D sketches by drawing lines and arcs and then export the contour
to an NC program.

You can import existing contours from an NC program for graphical editing.
Further information: "Graphical Programming", Page 1337

Miscellaneous functions M

You can use miscellaneous functions to control the following actions:
B Program run, e.g. MO Program STOP

m  Machine functions, e.g. M3 Spindle ON clockwise

®  Contouring behavior of the tool, e.g. M197 Corner rounding
Further information: "Miscellaneous Functions', Page 1223

Subprograms and program-section repeats
Subprograms and program-section repeats enable you to program a machining
sequence once and then run it as often as necessary.

Program sections that are defined in a label can be directly executed repeatedly as
program-section repeats, or can be called as a subprogram at defined locations in
the main program.

If you wish to execute a specific NC program section only under certain conditions,
you also define this machining sequence as a subprogram.

Within an NC program you can call a separate NC program for execution.

Further information: "Subprograms and program section repeats with the label LBL",
Page 332
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7.2.5 Programming with variables
In an NC program, variables are used as placeholders for numerical values or texts.
A numerical value or text is assigned to a variable elsewhere.

In the Q parameter list window, you can see and edit the numerical values and texts
of the individual variables.

Further information: "Q parameter list window", Page 1271

You can use the variables to program mathematical functions that control program
execution or describe a contour.

You can also use variable programming, for example, to save and process
measurement results determined by the 3D touch probe during program execution.

Further information: "Variables: Q, QL, QR and QS parameters', Page 1268

7.2.6 CAM programs

You can also optimize and execute externally created NC programs on the control.

You use CAD (Computer-Aided Design) to create geometric models of the
workpieces to be produced.

In a CAM system (Computer-Aided Manufacturing) you then define how the CAD
model will be produced. You can use an internal simulation to check the resulting
tool paths, which are not control-specific.

With a postprocessor in the CAM system you then generate the control- and
machine-specific NC programs. This results not only in programmable path
functions, but also in splines (SPL) and straight lines LN with surface normal vectors.

Further information: "Multiple-Axis Machining", Page 1177

7.3 Programming fundamentals

7.3.1 Contents of an NC program

Application

You use NC programs to define the movements and behavior of your machine.
NC programs consist of NC blocks that contain the syntax elements of the

NC functions. With the HEIDENHAIN Klartext programming language, the control
supports you by showing a dialog with information about the required content for
every syntax element.

Related topics
® Creating a new NC program
Further information: "Creating a new NC program", Page 112
B NC programs using CAD files
Further information: "CAM-generated NC programs", Page 1208
m  Structure of an NC program for contour machining
Further information: "Structure of an NC program®, Page 115
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Description of function

You create NC programs in the Editor operating mode in the Program workspace.
Further information: "Program workspace', Page 194

The first and last NC blocks of the NC program contain the following information:
. Syntax BEGIN PGM or END PGM

= Name of the NC program

= Unit of measure of the NC program (mm or inches)

The control automatically inserts the BEGIN PGM and END PGM NC blocks when
creating the NC program. You cannot delete these NC blocks.

The NC blocks created after BEGIN PGM contain the following information:
= Workpiece blank definition

B Tool calls

m  Approaching a safe position

Feed rates and spindle speeds

Traverse movements, cycles and other NC functions

; Start of program

; NC function for workpiece blank definition,
consisting of two NC blocks

: NC function for tool call

; NC function for straight-line traverse

; NC function for concluding the
NC program

; End of program

Syntax compo- Meaning
nent
NC block 4 TOOL CALL 5 7 S3200 F300

An NC block consists of the block number and the syntax of
the NC function. An NC block can consist of multiple lines,
such as with cycles.

The control numbers the NC blocks in ascending sequence.

NC function TOOL CALL 5 Z S3200 F300
You use NC functions to define the behavior of the control.
The block number is not a part of the NC functions.
Syntax initiator TOOL CALL

The syntax initiator clearly designates each NC function.
Syntax initiators are used in the Insert NC function window.

Further information: "Inserting NC functions", Page 203
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Syntax compo- Meaning
nent
Syntax element TOOL CALL 5 Z S3200 F300

Syntax elements are all parts of the NC function, such
as technology values $3200 or coordinate information.
NC functions also contain optional syntax elements.

The control shows certain syntax elements in color in the
Program workspace.

Further information: "Appearance of the NC program”,
Page 196
Value 3200 for spindle speed S

Not every syntax element must contain a numerical value,
such as tool axis Z.

If you create NC programs in a text editor or outside of the control, note the correct
spelling and sequence of the syntax elements.

Notes

NOTICE

Danger of collision!

With NC software 81762x-16, the TNC7 does not support ISO programming.
There is a risk of collision during execution due to the missing support.

> Use Klartext NC programs exclusively.

= NC functions can also consist of more than one NC block, such as BLK FORM.

m  Miscellaneous functions M and comments can be both syntax elements within
NC functions as well as their own NC functions.

®  Always write an NC program as if the tool were moving. This makes it irrelevant
whether a head axis or a table axis performs the motion.

m The file name extension *.h designates a Klartext program.
Further information: "Programming fundamentals", Page 190

7.3.2  Editor operating mode

Application

In the Editor operating mode you can do the following:
m Create, edit and simulate NC programs

= Create and edit contours

® Create and edit pallet tables
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Description of function

With Add you can create a new file or open an existing one. The control displays up
to ten tabs.

The Editor presents the following workspaces if an NC program is open:
= Help
Further information: "Help workspace", Page 1378
= Contour
Further information: "Graphical Programming’, Page 1337
® Program
Further information: "Program workspace", Page 194
= Simulation
Further information: "Simulation Workspace", Page 1405
B Simulation status

Further information: "Simulation status workspace", Page 165
= Keyboard

Further information: "Virtual keyboard of the control bar", Page 1380

If you open a pallet table, the control displays the workspaces Job list and Form for
pallets. You cannot edit these workspaces.

Further information: "Job list workspace', Page 1764

Further information: "Form workspace for pallets', Page 1771

If option 154 is active, Batch Process Manager lets you use the complete scope of
functions when executing pallet tables.

Further information: "Job list workspace', Page 1764

If an NC program or pallet table selected is in the Program Run operating mode,
the controls shows the M status on the tab of the NC program. If the Simulation
workspace for this NC program is open, the controls shows the Control-in-
operation icon on the tab of the NC program.
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Icons and buttons
The Editor operating mode contains the following icons and buttons:

Icon or button Meaning
B The control uses this icon to show that an NC program is open.
O The control uses this icon to show that a contour is open.

Further information: "Graphical Programming", Page 1337

D The control uses this icon to show that a pallet table is open.
Further information: "Pallet Machining and Job Lists", Page 1763

Klartext programming [f this switch is active, then you are using dialog-guided programming. If this
switch is not active, then you are programming in the text editor.

Further information: "Editing NC programs", Page 202

Insert NC function The control opens the Insert NC function window.
Further information: "Editing NC programs", Page 202

GOTO block number  The control selects the block number that you defined.
Further information: "GOTO function"’, Page 1383

Q info The control opens the Q parameter list window, where you can see and edit
P Yy
the current values and descriptions of the variables.

Further information: "Q parameter list window", Page 1271

/ Skip Off/On Mark NC blocks with a / character.

NC blocks marked with a / character will be ignored during program run as
soon as the Skip / switch is active.

Further information: "Hiding NC blocks", Page 1385

; Comment Off/On Insert or remove a ; character in front of an NC block. If an NC block begins
with a ; character, then the block is a comment.

Further information: "Adding comments", Page 1384

Edit The control opens the context menu.

Further information: "Context menu', Page 1392
Select in Program The control opens the file in the Program Run operating mode.
Run Further information: "Program Run", Page 1777

Start the simulation  The control opens the Simulation workspace and starts graphic simulation.
Further information: "Simulation Workspace", Page 1405

7.3.3  Program workspace

Application
The control displays the NC program in the Program workspace.

You can edit the NC program in the Editor operating mode and in the MDI
application, but not in the Program Run operating mode.

194 HEIDENHAIN | TNC7 | TNCguide | 01/2022



NC and Programming Fundamentals | Programming fundamentals

Description of function

Areas of the Program workspace

Program | = |8

o ]

1

TNG:\nc_prog\nc_doc\Bauteile_cc its\1_Bohren_drilling.H

V' Default

0 BEGIN PGM 1_BOHREN_DRILLING MM

1TNC:mc,pmgmc,dcc\RESET.H 1 CALL PGM TNG:\nc_prog\nc_doc\RESET.H
2 L Z+100 RO X M3

7N(LSP0U3R|LLDB 3 BLK FORM 0.1 Z X+0 Y+0 Z-19.95

BLK FORM 0.2 X+100 Y+100 Z+0
10 [554] 200 DRILLING

5 FN 0: Q1 = +2

13[5t] DRILL D5 6 L Z+100 RO 3
7 TOOL CALL "NC_SPOT_DRILL_D8" Z $3200

16 [56] 200 DRILLING 8 ; D8,0
9 L 2+100 RO 3

19 [561] TaP_M6 10 CYCL DEF 200 DRILLING -

Q200=F4] ;SET-UP CLEARANCE -
Q201=-3.4 ;DEPTH ~
Q206=+250 ;FEED RATE FOR PLNGNG -~
Q202=+3 ;PLUNGING DEPTH -
Q210=+0 ;DWELL TIME AT TOP -
Q203=+0 :;SURFACE COORDINATE -
Q204=+20 ;2ND SET-UP CLEARANCE -~
Q211=+0 ;DWELL TIME AT DEPTH

11 CALL LBL 10

12 L Z+100 RO

13 TOOL CALL "DRILL_D5" Z S3800

14 ; D5,0

15 L Z+100 RO M3

16 CYCL DEF 200 DRILLING -
Q200=+2 ;SET-UP CLEARANCE -~
Q201=-16 ;DEPTH -
Q206=+350 ;FEED RATE FOR PLNGNG ~
Q202=+13 ;PLUNGING DEPTH -
Q210=+0 ;DWELL TIME AT TOP -~
Q203=+0 ;SURFACE COORDINATE -
Q204=+20 ;2ND SET-UP CLEARANCE -~

22 [352] 206 TAPPING
%[t

27 220 POLAR PATTERN
28 220 POLAR PATTERN
29[ ]o

30[2 10

31 [3] 7 DATUM SHIFT

\/ Safety

5

35[3] 7 DATUM SHIFT
38 (5] 7 DATUM SHIFT
41[3] 7 DATUM SHIFT

ufp 8 TUM SHIFT
47 &‘ v

6

(@ Set-up clearance?

Program workspace with active structure, help graphic and form

1

Title bar
Further information: "lcons in the title bar', Page 196
File information bar

In the file information bar, the control shows the path and file name of the
NC program.

Contents of the NC program

Further information: "Appearance of the NC program", Page 196

Form column

Further information: "Form column in the Program workspace', Page 201
Help graphic of the syntax element being edited

Further information: "Help graphic’, Page 197

Dialog bar

In the dialog bar, the control shows additional information or instructions for
the syntax element being edited.

Action bar

In the action bar, the control shows selection options for the syntax element
being edited.

Structure, Search or Tool check column

Further information: "Structure column in the Program workspace”,
Page 1386

Further information:
Further information:

"Search column in the Program workspace", Page 1388
"Tool usage test", Page 284
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Feed rate for plunging?
Diameter as reference ..
V' Extended

Dwelltime at the top?

Dwell time at the depth?

Set-up clearance?

2nd set-up clearance?

Depth?

Plunging depth?

Workpiece surface coo..

nber ¥

Number v

Number ¥

o] T

Number ¥

mo cED R wme &

3.4 x
3 x
0 x
250 x

0 x
0 x
2 x
20 X
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Icons in the title bar
The following icons are shown in the Program workspace in the title bar:
Further information: "lcons on the control's user interface", Page 102

Icon or shortcut Function

Open and close the Structure column

Further information: "Structure column in the Program
workspace', Page 1386

Q Open and close the Search column
CTRL+F Further information: "Search column in the Program
workspace'’, Page 1388
(V) Open and close the Tool check column
Further information: "Tool usage test", Page 284
Activate and end comparison functions
Further information: "Program comparison®, Page 1391
B> Show and hide the Form column
Further information: "Form column in the Program
workspace’, Page 201
100% Font size of the NC program
o When you select the percent value, the control will
display icons for increasing and decreasing the
font size.
@ Set font size of the NC program to 100%
@ Open the Program settings window
Further information: "Settings in the Program workspace’,

Page 197

Appearance of the NC program

By default, the control displays the syntax in black color. The control displays the
following syntax elements in color within the NC program:

Color Syntax element
Brown Text entries, e.g. tool name or file name
Blue B Numerical values

= Structure items and texts

Dark green Comments

Purple ® Variables
= Miscellaneous functions M

Dark red = Definition of spindle speed
m Definition of feed rate

Orange Rapid traverse FMAX
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Help graphic
When you are editing an NC block, for some NC functions the control shows a help

graphic for the current syntax element. The size of the help graphic depends on the
size of the Program workspace.

The control shows the help graphic at the right edge of the workspace, or at the top
or bottom edge. The help graphic is positioned in the half that does not contain the
cursor.

When you tap or click the help graphic, the control will maximize the help graphic. If
the Help workspace is open, the control displays the help graphic there.

Further information: "Help workspace", Page 1378

Settings in the Program workspace

In the Program settings window you can influence contents shown in the Program
workspace as well as the control's behavior there. The selected settings are modally
effective.

The settings available in the Program settings window depend on the operating
mode.

The Program settings window consists of the following areas:
B Structure
= Editing

Structure area

x
Program settings
Structure TOOL CALL ®
Editing * Structure item ®
LBL ')
LBLO °
CYCL DEF )
TCH PROBE ®

Structure area in the Program settings window

In the Structure area you use switches to choose which structure elements the
control should display in the Structure column.

Further information: "Structure column in the Program workspace", Page 1386
The following structure elements are available:
= TOOL CALL

B * Structure block

= LBL

= LBLO

m CYCL DEF

= TCH PROBE

= MONITORING SECTION START

= MONITORING SECTION STOP

= PGM CALL

= FUNCTION MODE

B M30/ M2

= M1

= MO/ STOP
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Editing area
The Editing area contains the following settings:

Setting Meaning

Automatic saving Save changes to the NC program automatically or manually

If the switch is active, the control saves the NC program automatically upon
the following actions:

®  Switching between tabs

®  Starting the simulation

® Closing the NC program

®  Switching the operating mode

If the switch is not active, you must save manually. Upon the stated actions,
the control asks whether the changes should be saved.

Allow syntax errors If the switch is active, the control can save NC blocks in the text editor even if
in text mode they contain syntax errors.

If the switch is not active, you must correct all syntax errors within an
NC block. Otherwise you cannot save the NC block.

Further information: "Editing NC functions", Page 205

Generate absolute Create relative or absolute path entries

paths If the switch is active, the control uses absolute paths for called files, e.g.: TNC:
\nc_prog\Smdi.h.

If the switch is not active, the control uses relative paths, e.g.: demo\reset.H.
If the file is located at a higher level in the folder structure than the calling
NC program, the control creates an absolute path.

Further information: "Path’, Page 1070

Always save format-  Format NC program while saving

ted If an NC program has fewer than 30 000 characters, the control always
formats the file when saving it, e.q.: capital letters for all syntax initiators.

If the switch is active, the control also formats NC programs with more than
30 000 characters each time it saves the file. This can increase the time
needed for saving.

If the switch is not active, the control does not format NC programs with more
than 30 000 characters.

Using the Program workspace

The Program workspace can be used as follows:
B Touch operation

®  QOperation with keys and buttons

®  QOperation with a mouse
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Touch operation

You use gestures to perform the following functions:

Symbol  Gesture

Meaning

Tap m Select an NC block
m Select a syntax element while editing
Double tap Edit an NC block
Long press Open the context menu
0 If you are working with a
mouse, click with the right
mouse key.
Further information: "Context menu’,
Page 1392
Swipe Scroll in an NC program
Drag Change the area in which NC blocks are
marked.
Further information: "Context menu in
the Program workspace', Page 1395
Spread Increase the syntax font size
Pinch Reduce the syntax font size
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Keys and buttons
You use keys and buttons to perform the following functions:

Key or button  Function

Navigate between NC blocks

B During editing, search for the same syntax element in the
NC program

Further information: "Searching for the same syntax
elements in different NC blocks", Page 201

B Edit an NC block
® During editing, navigate to previous or next syntax element

CTRL+

CTRL+

Navigate one position to the right or left within the value of a
syntax element

@
g
o

B Use the block number to select an NC block directly
Further information: "GOTO function”, Page 1383
®  Open selection menus during editing

¥
e
t

Open position display of the control bar in order to copy the
position

If you select a line in the position display, the control copies the
current value of this line to an open dialog.

o
m

Delete value of a syntax element

ENT

Skip or remove optional syntax elements during programming

DEL
BLK

Delete an NC block or cancel a dialog

m
=

BLK

m Confirm entry and conclude an NC block
B Openthe Add tab

ESC

Cancel editing without applying changes

Klartext progra...

Select Klartext programming mode or a text editor
Further information: "Editing NC functions’, Page 205

Insert
NC function

Open the Insert NC function window
Further information: "Inserting NC functions", Page 203

Edit

200

Open the context menu
Further information: "Context menu', Page 1392
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Searching for the same syntax elements in different NC blocks

If you are editing an NC block, you can search for the same syntax element in the
rest of the NC program.

To search for a syntax element in the NC program:
> Select an NC block
- » Edit the NC block
Navigate to the desired syntax element
- Press the arrow up or down key

The control marks the next NC block that contains the syntax
element. The cursor is on the same syntax element as in

the previous NC block. Press the arrow up key to search
backwards.

v vy

Notes

m |f you search for the same syntax element in a very long NC program, the control
displays a pop-up window. You can cancel the search at any time.

®  Use the optional machine parameter maxLineCommandSrch (no. 105412) to
define how many NC blocks the control searches for the same syntax element.

B When you open an NC program, the control checks whether the NC program is
complete and syntactically correct.

Use the optional machine parameter maxLineGeoSrch(no. 105408) to define up
to which NC block the control should check the program.

= When you open an NC program without content, you can edit the BEGIN PGM and
END PGM NC blocks and change the unit of measure of the NC program.

B An NC program is incomplete without the END PGM NC block.

If you open an incomplete NC program in the Editor operating mode, the control
automatically inserts the NC block.

®  You cannot edit an NC program in the Editor operating mode if this NC program
is being executed in the Program Run operating mode.

Form column in the Program workspace

Application

In the Form column in the Program workspace, the control shows all possible syntax
elements for the currently selected NC function. You can edit all syntax elements in
the form.

Related topics
= Form workspace for pallet tables

Further information: "Form workspace for pallets', Page 1771
= Editing an NC function in the Form column

Further information: "Editing NC functions", Page 205

Requirement
m Klartext programming mode must be active
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Description of function
The control offers the following icons and buttons for using the Form column:

Icon or button Function

n Show and hide the Form column
a

iy Confirm entry and conclude an NC block

Discard Discard entries and conclude an NC block

Delete NC block

Delete line

The control groups the syntax elements in the form depending on their functions,
such as coordinates or safety.

The control indicates the required syntax elements with a red frame. Only once you
have defined all of the required syntax elements can you confirm the entries and
conclude the NC block. The control highlights the syntax element currently being
edited.

If an input is invalid, the control displays an information symbol ahead of the syntax
element. When you select the information symbol, the control displays information
on the error.

Notes
B [n the following cases the control shows no contents in the form:
B NC program is being run
= NC blocks are being marked
®  NC block contains syntax error(s)
= BEGIN PGM or END PGM NC blocks are selected

If you define more than one miscellaneous function in an NC block, you can use
the arrows in the form to change the sequence of the miscellaneous functions.

If you define a label with a number, the control shows an icon next to the input
area. The control uses this symbol to assign the next available number to the
label.

Editing NC programs

Application

The editing of NC programs refers both to the insertion of NC functions as well as
their modification. You can also edit NC programs that you previously generated
with a CAM system and then transmitted to the control.

Related topics
® Using the Program workspace
Further information: "Using the Program workspace', Page 198

Requirements

You can edit NC programs only in the Programming operating mode and in the MDI
application.

o In the MDI application you edit only the NC program $mdi.h or
$mdi_inch.h.
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Description of function

Inserting NC functions

Inserting an NC function directly with keys or buttons

You can directly insert frequently needed NC functions, such as path functions, with
keys.

As an alternative to the keys, the control offers both the screen keyboard as well as
the Keyboard workspace in NC input mode.

Further information: "Virtual keyboard of the control bar", Page 1380

To insert frequently needed NC functions:

L s > SelectL
> The control creates a new NC block and starts the dialog.
> Follow the instructions in the dialog
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Inserting an NC function through selection

Insert NC function

(A Allfunctions

@ Search result

j:( Favorites

. Last functions

33 Allfunctions

Special funct...

/’0 Path contour

LEL  Label

o
@ Selection

UH Tools
ﬂ_a. Fixed cycles

T Setup

CCI& Cycle call

3 FUNCTION MODE
[ Program defaults

[ Contour/point machining
[ Tiltplane

3 Functions

3 Tuming functions

1 Programming aids

SFPCETC Special functions

Insert NC function window

You can select all NC functions through the Insert NC function window.
You can navigate through the Insert NC function window as follows:
= Navigate through the tree structure manually, starting from All functions

®  Use keys or buttons to narrow down the selection possibilities, e.g.. CYCL DEF
key opens the cycle groups

Further information: "Keycaps for NC dialog", Page 99
m Ten most recently used NC functions under Last functions
®  NC functions marked as favorites under Favorites

Further information: "lcons on the control's user interface”, Page 102
m  Enter a search term under Search for NC functions

The control displays the results under Search result.

0 You can begin the search as soon as the Insert NC function window
opens by entering a character.

To insert a new NC function:

Insert >

NG function

vV V VvV VYV

Select Insert NC function

The control opens the Insert NC function window.
Navigate to the desired NC function

The control highlights the selected NC function.

Select Paste

The control creates a new NC block and starts the dialog.
Follow the instructions in the dialog
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Editing NC functions

Editing an NC function in the Klartext programming mode

By default, the control opens newly created and syntactically correct NC programs in

the Klartext programming mode.

To edit an existing NC function in the Klartext programming mode:

vVvVvyVYvyy

>

Navigate to the desired NC function

Navigate to the desired syntax element

The control displays alternative syntax elements in the action bar.
Select a syntax element

Define a value, if necessary

» Conclude entry, e.g. by pressing END
BLK

Editing an NC function in the Form column
If the Klartext programming mode is active, you can also use the Form column.

The Form does not just show the syntax elements selected and used, but rather all
those that are possible for the current NC function.

To edit an existing NC function in the Form column:

>

Navigate to the desired NC function

> » Show the Form column

> Select an alternative syntax element if necessary, e.g:. LP
instead of L

> If necessary, edit or add the value

If necessary, enter an optional syntax element or select from a
list, e.g.: miscellaneous function M8

» Conclude entry, e.g. by pressing Confirm
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Editing an NC function in the text editor mode

The control tries to correct syntax errors in the NC program automatically. If
automatic correction is not possible, the control switches to text editor mode while
editing this NC block. You must correct all errors before you can switch to Klartext
programming mode.

o = |f text editor mode is active, the Klartext programming switch is to
the left and gray.

m [f you are editing an NC block with syntax errors, the only way to
cancel editing is to press the ESC key.

To edit an existing NC function in the text editor mode

> The control underscores the faulty syntax element with a jagged red line and
shows an information symbol before the NC function, e.g: for FMX instead of

FMAX.
» Navigate to the desired NC function
A > Select the information symbol

> The control might open the NC block auto-correction
window with a solution proposal.

> Apply the proposal to the NC program with Yes or cancel auto-
correction.

Yes

o ®  The control cannot offer solution proposals in all cases.

B The text editor mode supports all navigation possibilities of the
Program workspace. But you can work more quickly in the text editor
mode by using gestures or a mouse, since then you can select the
information symbol directly, for example.
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Notes

NOTICE

Danger of collision!

With NC software 81762x-16, the TNC7 does not support ISO programming.
There is a risk of collision during execution due to the missing support.

> Use Klartext NC programs exclusively.

B The instructions include emphasized text strings, e.g: 200 DRILLING. You can
use these text strings for better searching in the Insert NC function window.

= When you are editing an NC function, use the arrows to navigate left and right to
the syntax elements, even within cycles. The up and down arrows search for the
same syntax element in the rest of the NC program.

Further information: "Searching for the same syntax elements in different
NC blocks", Page 201

® |f you are editing an NC block and haven't saved yet, the Undo and Redo
functions affect the individual syntax elements of the NC function.

Further information: "lcons on the control's user interface", Page 102

B Press the actual-position-capture key for the control to open the position
display of the status overview. You can copy the current value of an axis into the
programming dialog.

Further information: "Status overview on the control bar", Page 147

m Always write an NC program as if the tool were moving. This makes it irrelevant

whether a head axis or a table axis performs the motion.

® You cannot edit an NC program in the Editor operating mode if this NC program
is being executed in the Program Run operating mode.
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8.1 Switching the operating mode with FUNCTION MODE

Application

The control offers a FUNCTION MODE operating mode for each of the technologies
milling, milling-turning and grinding. Additionally, you can use FUNCTION MODE
SET to activate settings defined by the machine manufacturer, e.g.: switching the
traverse range.

Related topics
= Milling-turning operations (option 50)
Further information: "Turning (option 50)", Page 212
® Grinding operations (option 156)
Further information: "Grinding operations (option 156)", Page 224
®  Editing kinematic models in the Settings application
Further information: "Channel settings", Page 1915

Requirements

®  Control adapted by the machine manufacturer

The machine manufacturer defines which internal functions the control performs
with this function. The machine manufacturer must define selection possibilities
for the FUNCTION MODE SET function.

m For FUNCTION MODE TURN: software option 50 (Milling/turning)
® For FUNCTION MODE GRIND: software option 156 (Jig grinding)

Description of function

When the operating modes are switched, the control executes a macro that defines
the machine-specific settings for the specific operating mode. With the NC functions
FUNCTION MODE TURN and FUNCTION MODE MILL, you can activate a machine
kinematic model that the machine manufacturer has defined and saved in the
macro.

If the machine manufacturer has enabled the selection of various kinematic models,
then you can switch between them using the FUNCTION MODE function.

If turning mode is active, the control shows a corresponding icon in the Positions
workspace.

Further information: "Positions workspace', Page 141
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Input

; Activate turning mode with the selected
kinematic model

; Activate the machine manufacturer setting

The NC function includes the following syntax elements:

Syntax element Meaning
FUNCTION MODE Syntax initiator for the machining mode

MILL, TURN, Select the machining mode or machine manufacturer setting
GRIND or SET
""orQS Name of a kinematic model or machine manufacturer setting

or QS parameter with the name
You use choose the setting from a selection menu.
Optional syntax element

Notes

Caution: Significant property damage!

Very high physical forces are generated during turning, for example due to high
rotational speeds and heavy or unbalanced workpieces. Incorrect machining
parameters, neglected unbalances or improper fixtures lead to an increased risk
of accidents during machining!

» Clamp the workpiece in the spindle center

Clamp workpiece securely

Program low spindle speeds (increase as required)

Limit the spindle speed (increase as required)

Eliminate unbalance (calibrate)

v vyYyy

B |n the optional machine parameter CfgModeSelect(no. 132200), the machine
manufacturer defines the settings for the FUNCTION MODE SET function. If the
machine manufacturer does not define the machine parameter, then FUNCTION
MODE SET is not available.

m |f the Tilt working plane or TCPM functions are active, you cannot switch the
operating mode.

m  The preset must be in the center of the turning spindle in turning mode.
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Turning (option 50)

Fundamentals

Depending on the machine and kinematics, it is possible to perform both milling
and turning operations on milling machines. A workpiece can thus be machined
completely on one machine, even if complex milling and turning applications are
required.

In a turning operation, the tool is in a fixed position, whereas the rotary table and the
clamped workpiece rotate.

NC fundamentals for turning

The assignment of the axes with turning is defined so that the X coordinates
describe the diameter of the workpiece and the Z coordinates the longitudinal
positions.

Machining is thus always done in the ZX working plane. The machine axes to be
used for the required movements depend on the respective machine kinematics and
are determined by the machine manufacturer. This makes NC programs with turning
functions largely exchangeable and independent of the machine model.

HEIDENHAIN | TNC7 | TNCguide | 01/2022



Technology-Specific NC Programming | Turning (option 50)

Workpiece preset for turning operations

On the control, you can simply switch between milling and turning mode within your
NC program. In turning mode, the rotary table serves as lathe spindle, whereas the
milling spindle with the tool is fixed. This way, it is possible to machine rotationally
symmetric contours. The tool reference point must always be at the center of the
lathe spindle.

Further information: "Preset management", Page 949
If you use a facing slide, you can set the workpiece preset to a different location,
since in this case the tool spindle performs the turning operation.

Further information: "Using the facing head with FACING HEAD POS (option 50)",
Page 1199

Production processes

Depending on the machining direction and task, turning applications can be
subdivided into different production processes, e.g.:

B [ongitudinal turning

= Face turning

B Recess turning

B Thread cutting

The control provides several cycles for each of the various production processes.
Further information: "Cycles for milling and turning’, Page 677

You can run the cycles with an inclined tool in order to produce undercuts.
Further information: "Inclined turning", Page 216

Tools for turning operations

When managing turning tools, other geometric descriptions than those for milling or
drilling tools are required. To execute a tool-tip radius compensation, for example,
the definition of the cutting-edge radius is required. The control provides a special
tool table for turning tools. In tool management, the control displays only the
required tool data for the current tool type.

Further information: "Tool data", Page 249

Further information: "Tooth radius compensation for turning tools (option 50)",
Page 1041

You can correct turning tool values in the NC program.

The control offers the following functions for this:

®  Cutter radius compensation

Further information: "Tooth radius compensation for turning tools (option 50)",
Page 1041

®m Compensation Tables
Further information: "Tool compensation with compensation tables", Page 1044
® The FUNCTION TURNDATA CORR function

Further information: "Compensating turning tools with FUNCTION TURNDATA
CORR (option 50)", Page 1047
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Notes

Caution: Significant property damage!

Very high physical forces are generated during turning, for example due to high
rotational speeds and heavy or unbalanced workpieces. Incorrect machining
parameters, neglected unbalances or improper fixtures lead to an increased risk
of accidents during machining!

Clamp the workpiece in the spindle center

Clamp workpiece securely

Program low spindle speeds (increase as required)

Limit the spindle speed (increase as required)

Eliminate unbalance (calibrate)

vV vvyyvwvyy

® The orientation of the tool spindle (spindle angle) depends on the machining
direction. The tool tip is aligned to the center of the turning spindle for outside
machining. For inside machining, the tool points away from the center of the
turning spindle.

The direction of spindle rotation must be adapted when the machining direction
(outside/inside machining) is changed.

Further information: "Overview of miscellaneous functions", Page 1225

= During turning, the cutting edge and the center of the turning spindle must be at
the same level. During turning, the tool therefore has to be pre-positioned to the Y
coordinate of the turning-spindle center.

® |n turning mode, diameter values are displayed on the X axis position display. The
control then shows an additional diameter symbol.

Further information: "Positions workspace', Page 141
B |nturning mode, the spindle potentiometer is active for the turning spindle (rotary
table).

® |nturning mode, no coordinate conversion cycles are permitted except for the
datum shift.

Further information: "Datum shift with TRANS DATUM", Page 972

® |nturning mode, the SPA, SPB and SPC transformations from the preset table are
not permitted. If you activate one of these transformations while executing the
NC program in turning mode, the control will display the Transformation not
possible error message.

®  The machining times determined using the graphic simulation do not correspond
to the actual machining times. Reasons for this during combined milling-turning
operations include the switching of operating modes.

Further information: "Simulation Workspace", Page 1405

Technology values for turning operations

Defining the spindle speed for turning with FUNCTION TURNDATA
SPIN

Application

With turning you can machine both at constant spindle speed and constant cutting
speed.

Use FUNCTION TURNDATA SPIN to define the speed.
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Requirement
= Machine with at least two rotary axes
® Combined milling/turning (software option 50)

Description of function

= S[1/min]

If you machine at constant cutting speed VCONST:ON, the control modifies the
speed according to the distance of the tool tip to the center of the turning spindle.
For positioning movements toward the center of rotation, the control increases the
table speed; for movements away from the center of rotation, it reduces the table
speed.

For processing with constant spindle speed VCONST: Off, speed is independent of
the tool position.

With FUNCTION TURNDATA SPIN you can define a maximum speed for the constant
speed.

Input

11 FUNCTION TURNDATA SPIN ; Constant surface speed with gear range 2
VCONST:ON VC:100 GEARRANGE:2

The NC function includes the following syntax elements:

Syntax element Meaning

FUNCTION Syntax initiator for speed definition in turning mode
TURNDATA SPIN

VCONST OFF or Definition of a constant cutting speed or constant surface
ON speed

Optional syntax element

vC Value for the surface speed
Optional syntax element

S or SMAX Constant speed or speed limitation
Optional syntax element

GEARRANGE Gear range for the lathe spindle

Optional syntax element
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Notes

= |f you machine at constant cutting speed, the selected gear range limits the
possible spindle speed range. The possible gear ranges (if applicable) depend on
your machine.

B When the maximum speed has been reached, the control displays SMAX instead
of S in the status display.

B Toreset the speed limitation, program FUNCTION TURNDATA SPIN SMAXO.

®  |nturning mode, the spindle potentiometer is active for the turning spindle (rotary
table).

® Cycle 800 limits the maximum spindle speed during eccentric turning. The
control restores a programmed limitation of the spindle speed after eccentric
turning.
Further information: "Cycle 800 ADJUST XZ SYSTEM ", Page 681

Feed rate

Application

With turning, feed rates are often specified in millimeters per revolution. Use the
miscellaneous function M136 for this on the control.

Further information: "Interpreting the feed rate as mm/rev with M136", Page 1250

Description of function

With turning, feed rates are often specified in millimeters per revolution. The control
thus moves the tool at a defined value for every spindle rotation. The resulting
contouring feed rate is thus dependent on the speed of the turning spindle. The
control increases the feed rate at high spindle speeds and reduces it at low spindle
speeds. This enables you to machine with uniform cutting depth and constant
cutting force, thus achieving constant chip thickness

Note

During many turning operations, it is not possible to maintain constant surface
speeds (VCONST: ON) because the maximum spindle speed is reached first. Use the
machine parameter facMinFeedTurnSMAX (no. 201009) to define the behavior of
the control after the maximum speed has been reached.

Inclined turning

Application

It may sometimes be necessary for you to bring the swivel axes into a specific
position to machine a specific process. This can be necessary, for example, when
you can only machine contour elements according to a specific position due to tool
geometry.
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Requirement
®  Machine with at least two rotary axes
® Combined milling/turning (software option 50)

Description of function
z

The control offers the following methods of inclined turning:

Function Description Further information

M144 The control uses M144 in subsequent traverse Page 1255
movements to compensate for tool offsets that
result from inclined rotary axes.

M128 With M128 the control behaves like with M144, but Page 1245
you cannot use cutter radius compensation outside
of cycles.
FUNCTION Use FUNCTION TCPM with the selection REFPNT Page 1027
TCPM with TIP-CENTER to activate the virtual tool tip. If you
REFPNT activate inclined machining with FUNCTION TCPM

TIP-CENTER  with REFPNT TIP-CENTER, then tool-tip radius
compensation is also possible without a cycle; that is,
in traversing blocks with RL/RR.

HEIDENHAIN recommends using FUNCTION TCPM
with REFPNT TIP-CENTER.

Cycle 800 Use Cycle 800 ADJUST XZ SYSTEM to define anincli- Page 681
nation angle.

If you execute turning cycles with M144, FUNCTION TCPM, or M128, then the angles
of the tool relative to the contour will change. The control automatically takes these
modifications into account and therefore also monitors the inclined machining
operation.

Notes

B Threading cycles can be run with inclined machining only if the tool is at a right
angle (+90°, or —90°).

m Tool compensation FUNCTION TURNDATA CORR-TCS is always effective in the
tool coordinate system, even during inclined machining.

Further information: "Compensating turning tools with FUNCTION TURNDATA
CORR (option 50)", Page 1047
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Simultaneous turning

Application

You can combine the turning operation with function M128 or FUNCTION TCPM
and REFPNT TIP-CENTER. This enables you to manufacture contours in one cut, for
which you have to change the inclination angle (simultaneous machining).

Related topics
m Cycles for simultaneous turning (option 158)

Further information: "Cycle 882 SIMULTANEOUS ROUGHING FOR TURNING
(option158) ", Page 816
®  Miscellaneous function M128 (option 9)

Further information: "Automatically compensating for tool inclination with M128
(option 9)", Page 1245
= FUNCTION TCPM (option 9)

Further information: "Compensating the tool angle of inclination with FUNCTION
TCPM (option 9)", Page 1027

Requirements

B Machine with at least two rotary axes

®  Combined milling/turning (software option 50)
m Software option 9: Advanced Functions (set 2)

Description of function

The simultaneous turning contour is a turning contour for which a rotary axis whose
inclination does not violate the contour can be programmed on CP polar circles and
L linear blocks. Collisions with lateral cutting edges or holders are not prevented.
This makes it possible to finish contours with one tool in a continuous movement,
even though different sections of the contour are accessible only in different tool
inclinations.

In the NC program you define how the rotary axis has to be inclined to reach the
different contour parts without collisions.

Use the cutter radius oversize DRS to leave an equidistant oversize on the contour.

Use FUNCTION TCPM and REFPNT TIP-CENTER to measure the theoretical tool tip
of the turning tools being used for this.

The following requirements apply if you want to use M128 for simultaneous turning:
= Only for NC programs programmed on the path of the tool center.
B Only for button turning tools with TO 9

Further information: "Subgroups of technology-specific tool types", Page 256
= The tool must be measured at the center of the tool-tip radius

Further information: "Presets on the tool", Page 244
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Example

An NC program with simultaneous turning includes the following components:
Activate turning mode

Insert a turning tool

Adjust the coordinate system with cycle 800 ADJUST XZ SYSTEM

Activate FUNCTION TCPM with REFPNT TIP-CENTER

Activate cutter radius compensation with RL/RR

Program simultaneous turning contour

End cutter radius compensation with RO or by departing the contour

Reset FUNCTION TCPM

; Activate turning mode

; Insert turning tool

; Adjust the coordinate system

; Activate FUNCTION TCPM

; Activate cutter radius compensation with RR

; Program simultaneous turning contour

; End cutter radius compensation with RO
; Reset FUNCTION TCPM
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8.2.5 Turning operation with FreeTurn tools

Application

The control makes it possible to define FreeTurn tools and to use them, e.g., for
inclined or simultaneous turning operations.

FreeTurn tools are lathe tools that are equipped with multiple cutting edges.
Depending on the variant, a single FreeTurn tool may be capable of axis-parallel and
contour-parallel roughing and finishing.

Thanks to the use of FreeTurn tools, fewer tool changes are required, reducing the
machining time. Due to the tool orientation to the workpiece, only outside machining
is possible.

Related topics
® Inclined turning
Further information: "Inclined turning", Page 216
B Simultaneous turning operation
Further information: "Simultaneous turning’, Page 218
B FreeTurn tools
Further information: "Tool data", Page 249
m |ndexed tools
Further information: "Indexed tool", Page 250

Requirements

B Machine whose tool spindle is perpendicular to the workpiece spindle or can be
inclined.

Depending on the machine kinematics, a rotary axis is required for the orientation
of the spindles to each other.

= Machine with controlled tool spindle

The control inclines the cutting edge by means of inclining the tool spindle.
®  Combined milling/turning (software option 50)
®  Kinematics description

The machine manufacturer provides the kinematics description. Based on the
kinematics description, the control can take, e.g., the tool geometry into account.

®m  Machine-manufacturer macros for simultaneous turning with FreeTurn tools
m FreeTurn tool with suitable tool carrier
B Tool definition

A FreeTurn tool always includes three cutting edges of an indexed tool.
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Description of function

FreeTurn tool in simulation

To use FreeTurn tools, call only the desired cutting edge of the correctly defined
indexed tool in your NC program.

Further information: "Example: Turning with a FreeTurn tool", Page 833

FreeTurn tools

8 AV

FreeTurn indexable insert  FreeTurn indexable insert  FreeTurn indexable insert
for roughing for finishing for roughing and finishing

The control supports all variants of FreeTurn tools:

= Tool with finishing cutting edge

B Tool with roughing cutting edge

= Tool with finishing and roughing cutting edge

In the TYPE column of the tool management, select a turning tool (TURN) as the tool

type. In the TYPE column, assign the appropriate technology-specific tool type to
each cutting edge, i.e. roughing tool (ROUGH) or finishing tool (FINISH).

Further information: "Subgroups of technology-specific tool types", Page 256
A FreeTurn tool must be defined as an indexed tool with three cutting edges that

are offset by the ORI angle of orientation. Each cutting edge has the TO 18 tool
orientation.

Further information: "Example FreeTurn tool", Page 253
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FreeTurn tool carrier

Tool carrier template for a FreeTurn tool

There is a suitable tool carrier for each FreeTurn tool variant. HEIDENHAIN
provides ready-to-use tool carrier templates for download that are included in the
programming station software. You can then assign the tool-carrier kinematics
descriptions generated from the templates to the respective indexed cutting edge.

Further information: "Tool-carrier templates’, Page 275

Notes

NOTICE

Danger of collision!

The shaft length of the turning tool limits the diameter that can be machined.
There is a risk of collision during machining!

» Check the machining sequence in the simulation

= Due to the tool orientation to the workpiece, only outside machining is possible.

B Please note that FreeTurn tools can be combined with various machining
strategies. Therefore, make sure to observe the specific notes, e.g. in conjunction
with the selected machining cycles.

Unbalance in turning operations

Application

In a turning operation, the tool is in a fixed position, whereas the rotary table and the
clamped workpiece rotate. Depending on the size of the workpiece, the mass that

is set in rotation can be very large. As the workpiece rotates, it creates an outward
centrifugal force.

The control offers functions to detect the unbalance and support you in
compensating for it.
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Related topics
B Cycle 892 CHECK UNBALANCE

Further information: "Cycle 892 CHECK UNBALANCE ", Page 690
m Cycle 239 ASCERTAIN THE LOAD (option 143)

Further information: "Cycle 239 ASCERTAIN THE LOAD (option 143)",
Page 1148

Description of function

@ Refer to your machine manual.

Unbalance functions are not required and available on all machine tool
types.

The unbalance functions described here are basic functions that are set
up and adapted to the machine by the machine manufacturer. The scope
and effect of the described functions may therefore vary from machine
to machine. The machine manufacturer may also provide different
unbalance functions.

The centrifugal force that occurs basically depends on the rotational speed, the
mass and the unbalance of the workpiece. A body with an uneven mass distribution
that is put into rotary motion produces an unbalance. If the mass object is rotating,
this creates outward-acting centrifugal forces. If the rotating mass is evenly
distributed, the centrifugal forces cancel each other out. You compensate for the
arising centrifugal forces by attaching balancing weights.

With Cycle 892 CHECK UNBALANCE you define the maximum permissible
unbalance and the maximum shaft speed. The control monitors these entries.

Further information: "Cycle 892 CHECK UNBALANCE ", Page 690

Unbalance monitor

The Unbalance Monitor function monitors the unbalance of a workpiece in turning
mode. If a maximum unbalance limit specified by the machine manufacturer is
exceeded, the control issues an error message and initiates an emergency stop.

In addition, you can further decrease the permissible unbalance limit by setting

the optional machine parameter limitUnbalanceUsr (no. 120101). If this limit is
exceeded, the control issues an error message. The control does not stop table
rotation.

The control automatically activates the Unbalance Monitor function when you
switch to turning mode. The unbalance monitor is effective until you switch back to
milling mode.

Further information: "Switching the operating mode with FUNCTION MODE",

Page 210
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Notes

Caution: Significant property damage!

Very high physical forces are generated during turning, for example due to high
rotational speeds and heavy or unbalanced workpieces. Incorrect machining
parameters, neglected unbalances or improper fixtures lead to an increased risk
of accidents during machining!

» Clamp the workpiece in the spindle center

Clamp workpiece securely

Program low spindle speeds (increase as required)

Limit the spindle speed (increase as required)

Eliminate unbalance (calibrate)

vV vyvyy

m  The rotation of the workpiece creates centrifugal forces that lead to vibration
(resonance), depending on the unbalance. This vibration has a negative effect on
the machining process and reduces the tool life.

B The removal of material during machining will change the mass distribution
within the workpiece. This generates the unbalance, which is why an unbalance
test is recommended even between the machining steps.

B To compensate an unbalance, several balancing weights at different positions
may be required.

8.3 Grinding operations (option 156)

8.3.1 Fundamentals

Special types of milling machines allow performing both milling and grinding
operations. A workpiece can thus be machined completely on one machine, even if
complex milling and grinding operations are required.

Requirements
m Software option 156 Jig grinding
m  Available kinematics description for jig grinding
The machine manufacturer creates the kinematics description.
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Production processes

The term grinding encompasses many types of machining that differ in quite a few
respects, e.g.:

® Jig grinding

® Cylindrical grinding

® Surface grinding

The TNC7 currently features jig grinding.

Jig grinding is the grinding of a 2D contour. The tool movement in the plane is
optionally superimposed by a reciprocation movement along the active tool axis.

Further information: "Jig grinding", Page 226

If grinding is enabled on your milling machine, (Option 156), the dressing function is
also available. This means that you can shape or resharpen the grinding wheel in the
machine.

Further information: "Dressing", Page 227

Reciprocating stroke

For jig grinding, the movement of the tool in the plane can be superimposed by a
stroke movement, the so-called reciprocating stroke. The superimposed stroke
movement is effective in the active tool axis.

You define an upper and a lower stroke limit and can start and stop the reciprocating
stroke and reset the corresponding values. The reciprocating stroke is effective until
you stop it. M2 or M30 will stop the reciprocating stroke automatically.

The control provides cycles for defining, starting, and stopping reciprocating strokes.

As long as the reciprocating stroke is active in the program run, you cannot change
to the other applications of the Manual operating mode.

The control presents the reciprocating stroke in the Simulation workspace of the
Program Run operating mode.

Tools for grinding

When managing grinding tools, other geometric descriptions than those for milling
or drilling tools are required. The control provides a special tool table for grinding
and dressing tools. In tool management, the control displays only the required tool
data for the current tool type.

Further information: "Grinding tool table toolgrind.grd (option 156)", Page 1828
Further information: "Dressing tool table tooldress.drs (option 156)", Page 1836
You can use compensation tables to change the values of grinding tools during
program run.

Further information: "Tool compensation with compensation tables', Page 1044
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Structure of an NC program for grinding
An NC program for grinding is structured as follows:
® Dressing of the grinding tool, if required
Further information: "General information on the dressing cycles", Page 843
® Defining the reciprocating stroke

Further information: "Cycle 1000 DEFINE RECIP. STROKE (option 156)",
Page 838

m |f necessary, explicitly starting the reciprocating stroke

Further information: "Cycle 1007 START RECIP. STROKE (option 156)",
Page 840

B Moving along the contour
B Stopping the reciprocating stroke

Further information: "Cycle 1002 STOP RECIP. STROKE (option 156)",
Page 842

You can use specific machining cycles (e.g., cycles for grinding, for machining
pockets or studs, or SL cycles) to define the contour.

Further information: "Cycles for grinding", Page 836

Jig grinding

Application
On a milling machine, jig grinding will mainly be used for finishing a pre-machined
contour with a grinding tool. There is not much of a difference between jig grinding
and milling. Instead of a milling cutter, a grinding tool is used, such as a grinding pin
or a grinding wheel. Jig grinding produces more precise results and a better surface
quality than milling.
Related topics
m Cycles for grinding

Further information: "Cycles for grinding", Page 836
® Tool data for grinding tools

Further information: "Grinding tool table toolgrind.grd (option 156)", Page 1828
® Dressing of grinding tools

Further information: "Dressing"’, Page 227

Requirements
®  Software option 156 Jig grinding
m  Available kinematics description for jig grinding
The machine manufacturer creates the kinematics description.

Description of function
Machining is performed in milling mode, i.e. with FUNCTION MODE MILL.

Grinding cycles provide special movements for the grinding tool. A stroke or
oscillating movement, the so-called reciprocating stroke, is superimposed with the
movement in the working plane.

Grinding is also possible with a tilted working plane. The tool reciprocates along the
active tool axis in the current working plane coordinate system (WPL-CS).
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8.3.3

Notes

The control does not support block scans while the reciprocating stroke is active.

Further information: "Block scan for mid-program startup’, Page 1786
The reciprocating stroke continues to be effective during a programmed STOP or
MO as well as in Single Block mode even after the end of an NC block.

If no cycle has been programmed and a contour is being ground whose smallest
inside radius is smaller than the tool radius, the control will display an error
message.

If you machine with SL cycles, only those areas will be ground that are suitable
for the given tool radius. In this case, the resulting contour will not be completely
finished and may need to be reworked.

Dressing

Application

The term “dressing” refers to the sharpening or trueing up of a grinding tool inside
the machine. During dressing, the dresser machines the grinding wheel. Thus, in
dressing, the grinding tool is the workpiece.

Related topics

Activating dressing mode with FUNCTION DRESS

Further information: "Activating dressing mode with FUNCTION DRESS',
Page 228

Cycles for dressing

Further information: "General information on the dressing cycles", Page 843
Tool data for dressing tools

Further information: "Dressing tool table tooldress.drs (option 156)", Page 1836
Jig grinding
Further information: "Jig grinding", Page 226

Requirements

Software option 156 Jig grinding
Available kinematics description for jig grinding
The machine manufacturer creates the kinematics description.
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Description of function

The dresser removes material and thereby changes the dimensions of the grinding
wheel. Dressing the diameter, for example, causes the radius of the grinding wheel
to become smaller.

In dressing, the workpiece datum is located on an edge of the grinding wheel. Select
the respective edge using Cycle 1030 ACTIVATE WHEEL EDGE.

During dressing, the axes are arranged such that the X coordinates describe
positions on the radius of the grinding wheel, and the Z coordinates describe the
positions along the axis of the grinding wheel. The dressing programs are thus not
contingent on the machine type.

The machine manufacturer defines which machine axes will perform the
programmed movements.

Simplified dressing with a macro
Your machine tool builder can program the entire dressing mode in a macro.

In this case, the machine manufacturer determines the dressing sequence. It is not
necessary to program FUNCTION DRESS BEGIN.

Depending on this macro, you can start the dressing mode with one of the following
cycles:

® Cycle 1010 DRESSING DIAMETER

m Cycle 1015 PROFILE DRESSING

m Cycle 1016 DRESSING OF CUP WHEEL
® OEM cycle

Notes

®  For dressing operations, the machine must be prepared accordingly by the
machine manufacturer. The machine manufacturer may provide his own cycles.

m  Measure the grinding tool after dressing so that the control enters the correct
delta values.

= Not all grinding tools require dressing. Comply with the information provided by
your tool manufacturer.

Activating dressing mode with FUNCTION DRESS

Application

With FUNCTION DRESS you activate a dressing kinematic model for dressing a
grinding tool. The grinding tool is then the workpiece and the axes may move in the
opposite direction.

Your machine manufacturer might provide a simplified dressing procedure.
Further information: "Simplified dressing with a macro", Page 228
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Related topics
B Cycles for dressing

Further information: "General information on the dressing cycles", Page 843
®  Fundamentals of dressing

Further information: "Dressing", Page 227

Requirements
®  Software option 156 Jig grinding
B Available kinematics description for dressing
The machine manufacturer creates the kinematics description.
®  Grinding tool is inserted
B Grinding tool without assigned tool-carrier kinematics

Description of function

NOTICE

Danger of collision!

When you activate FUNCTION DRESS BEGIN, the control switches the kinematics.
The grinding wheel becomes the workpiece. The axes may move in the opposite
direction. There is a risk of collision during the execution of the function and
during the subsequent machining!

> Activate the FUNCTION DRESS dressing mode in the Program run, single
block or Program run, full sequence operating mode only

» Before starting FUNCTION DRESS BEGIN, position the grinding wheel near the
dressing tool

> Once you have activated FUNCTION DRESS BEGIN, use exclusively cycles from
HEIDENHAIN or from your machine tool builder

For the control to switch to the kinematic model for dressing, you must program the
dressing process between the functions FUNCTION DRESS BEGIN and FUNCTION
DRESS END.

If dressing mode is active, the control shows a corresponding icon in the Positions
workspace.

Further information: "Positions workspace', Page 141
You can switch back to normal operation with the function FUNCTION DRESS END.

In the event of an NC program abort or a power interruption, the control
automatically activates normal operation and the kinematic model that was active
prior to dressing mode.

HEIDENHAIN | TNC7 | TNCguide | 01/2022 229



Technology-Specific NC Programming | Grinding operations (option 156)

Input

; Activate dressing mode with the Dress
kinematics

The NC function includes the following syntax elements:

Syntax element Meaning

FUNCTION Syntax initiator for dressing mode
DRESS

BEGIN or END Activate or deactivate dressing mode
Name or QS Name of the selected kinematic model

Fixed or variable name
Only if BEGIN has been selected
Optional syntax element
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Notes

NOTICE

Danger of collision!

The dressing cycles position the dressing tool at the programmed grinding wheel
edge. Positioning occurs simultaneously in two axes of the working plane. The
control does not perform collision checking during this movement!

> Before starting FUNCTION DRESS BEGIN, position the grinding wheel near the
dressing tool

» Make sure there is no risk of collision

» Verify the NC program by slowly executing it block by block

NOTICE

Danger of collision!

With an active kinematic model, the machine movements may be in the opposite
direction. There is a risk of collision when moving the axes!

» In case the NC program is aborted or in case of a power interruption, check the
traverse directions of the axes

> If necessary, program a kinematic switch-over

® During dressing, the cutting edge of the dresser must be at the same height as
the grinding wheel. The programmed Y coordinate must be 0.

®  With the switch to dressing mode, the grinding tool remains in the spindle and
retains its current rotational speed.

® The control does not support a block scan during the dressing process. If, during
a block scan, you select the first NC block after the dressing operation, then
the control moves to the most recently approached position in the dressing
operation.
Further information: "Block scan for mid-program startup’, Page 1786

= |f the “tilt working plane” function or TCPM function is active, then you cannot
switch to dressing mode.

® The control resets the manual tilting functions (option 8) and FUNCTION TCPM
(option 9) when dressing mode is activated.
Further information: "3-D rotation window (option 8)", Page 1022
Further information: "Compensating the tool angle of inclination with FUNCTION
TCPM (option 9)", Page 1027

® |ndressing mode you can use TRANS DATUM to change the workpiece datum.
No other NC functions or coordinate conversion cycles are permitted in dressing
mode. The control displays an error message.
Further information: "Datum shift with TRANS DATUM", Page 972

® The M140 function is not allowed in dressing mode. The control displays an error
message.

m  The control does not graphically depict the dressing operation. The times
determined by the simulation do not reflect the actual machining times. One
reason for this is the necessary switching of the kinematic model.
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9.1 Defining a workpiece blank with BLK FORM

Application
You use the BLK FORM function to define a workpiece blank for graphic simulation
of the NC program.

Related topics

= Depiction of the workpiece blank in the Simulation workspace
Further information: "Simulation Workspace", Page 1405

m Blank form update with FUNCTION TURNDATA BLANK (option 50)

Further information: "Compensating turning tools with FUNCTION TURNDATA
CORR (option 50)", Page 1047

Description of function

You define the blank relative to the workpiece preset.
Further information: "Presets in the machine", Page 187

Insert NC function

(Al Allfunctions Special funct...  Programdef...  BLK FORM

© search resut [ BLK FORM BLK FORM QUAD Favorite

¢ Favorites [ PRESET BLK FORM CYLINDER
@ Lastfunctions [ GLOBAL DEF BLK FORM ROTATION

3 Allfunctions 3 FIXTURE BLK FORM FILE
STOP
SEL TABLE

SEL CORR-TABLE

The Insert NC function window for workpiece blank definition

When you create a new NC program, the control automatically opens the Insert NC
function window for workpiece blank definition.

Further information: "Creating a new NC program", Page 112
The control offers the following workpiece blank definitions:

Icon Function Further information

BLK FORM QUAD Page 236
Cuboid workpiece blank

BLK FORM CYLINDER Page 237
Cylindrical workpiece blank

BLK FORM ROTATION Page 238
Rotationally symmetric blank with a defin-
able contour
BLK FORM FILE Page 239
STL file as workpiece blank and finished
part
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Notes

NOTICE

Danger of collision!

Even if Dynamic Collision Monitoring (DCM) is active, the control does not
automatically monitor the workpiece for collisions, neither with the tool nor with
other machine components. There is a risk of collision during machining!

> Enable the Advanced checks switch for simulations

» Check the machining sequence using a simulation

> Carefully test your NC program or program section in the Single Block mode

B You can select files or subprograms in the following ways:

Enter the file path

Enter the number or name of the subprogram

Select a file or subprogram by means of a selection window
Define the file path or name of the subprogram in a QS parameter
= Define the number of the subprogramin a Q, QL, or QR parameter

If the called file is located in the same folder as the calling NC program, it is also
possible to simply enter the file name.

m |n order for the control to show the workpiece blank in the simulation, the
workpiece blank must have minimum dimensions. The minimum dimensions are
0.1 mm or 0.004 inches in all axes as well as in the radius.

m  The control shows the workpiece blank in the simulation only after it has
executed the complete workpiece blank definition.

® Evenif you want to close the Insert NC function window or add a workpiece
blank definition after writing an NC program, you can always define a workpiece
blank via the Insert NC function window.

® The Advanced checks function in the simulation uses the information from the
workpiece blank definition for workpiece monitoring. The control can monitor
only the active workpiece blank, even if several workpieces are clamped in the
machine!

Further information: "Advanced checks in the simulation”, Page 1109

® |n the Simulation workspace you can export the current view of the workpiece as
an STL file. This function allows you to create missing 3-D models, for example
semifinished parts if there are several machining steps.

Further information: "Exporting a simulated workpiece as STL file", Page 1415

HEIDENHAIN | TNC7 | TNCguide | 01/2022 235



9.1.1

236

Workpiece Blank | Defining a workpiece blank with BLK FORM

Cuboid workpiece blank with BLK FORM QUAD

Application

With BLK FORM QUAD you define a cuboid workpiece blank. You use a MIN point
and a MAX point to define a spatial diagonal.

Description of function

z
MAX

100

100

- MINY

Cuboid workpiece blank with MIN point and MAX point

The sides of the cuboid are parallel to the X, Y and Z axes.

You define the cuboid by entering a MIN point for the bottom front left corner and a
MAX point for the top rear right corner.

You define the coordinates of the points in the X, Y and Z relative to the workpiece
preset. If you define a positive value for the MAX point in the Z coordinate, the blank
is given an oversize.

Further information: "Presets in the machine", Page 187

If you use a cuboid workpiece blank for turning (option 50), keep the following in
mind:

Even if the turning operation takes place in a two-dimensional plane (Z and X
coordinates), you have to program the Y values for a rectangular blank in the
definition of the workpiece blank.

Further information: "Fundamentals", Page 212

Input

1 BLK FORM 0.1 Z X+0 Y+0 Z-40
2 BLK FORM 0.2 X+100 Y+100 Z+0 ; Cuboid workpiece blank

The NC function includes the following syntax elements:

Syntax element Meaning

BLK FORM Syntax initiator for cuboid workpiece blank

0.1 Designation of the first NC block

Z Tool axis
Other possibilities might be available, depending on the
machine.

XYZ Coordinate definition of the MIN point

0.2 Designation of the second NC block

XYZ Coordinate definition of the MAX point
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9.1.2

Cylindrical workpiece blank with BLK FORM CYLINDER

Application

With BLK FORM CYLINDER you define a cylindrical workpiece blank. You can define
a cylinder either as a solid piece or as a hollow pipe.

Description of function

Cylindrical blank

To define the cylinder, enter at least the radius or diameter and the height.

The workpiece preset is in the cylinder center in the working plane. Optionally you
can define an oversize and the inside radius or diameter of the blank.

Input

1 BLK FORM CYLINDER Z R50 L105 DIST ; Cylindrical blank
+5 RI10

The NC function includes the following syntax elements:

Syntax element Meaning

BLK FORM Syntax initiator for cylindrical workpiece blank

CYLINDER

Z Tool axis
Other possibilities might be available, depending on the
machine.

RorD Radius or diameter of the cylinder

L Total height of the cylinder

DIST Oversize of the cylinder relative to the workpiece preset

Optional syntax element

Rl or DI Inside radius diameter of the core hole
Optional syntax element
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Rotationally symmetric workpiece blank with BLK FORM ROTATION

Application

With BLK FORM ROTATION you define a rotationally symmetric workpiece blank
with a definable contour. You define the contour in a subprogram or separate
NC program.

Description of function
z

Blank contour with tool axis Z and main axis X

In the workpiece blank definition you refer to the contour description.

In the contour description, you program a half-section of the contour around the tool
axis as the rotational axis.

The following conditions apply to the contour description:

= Only coordinates of the main axis and tool axis

B Starting point defined in both axes

B Closed contour

= Only positive values in the main axis

B Positive and negative values are possible in the tool axis

The workpiece preset is in the center of the blank in the working plane. You define
the coordinates of the blank contour relative to the workpiece preset. You can also
define an oversize.
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9.1.4

; Rotationally symmetric blank

; Subprogram start
; Beginning of contour

; Coordinates in positive direction of main
axis

; End of contour

©
c
=)

; End of subprogram

The NC function includes the following syntax elements:

Syntax element Meaning

BLK FORM Syntax initiator for rotationally symmetric workpiece blank
ROTATION
yA Active tool axis

Other possibilities might be available, depending on the
machine.

DIM_RorDIM_D Interpret values in the main axes in the contour description as
radius or diameter

LBL or FILE Name or number of the contour subprogram or path of the
separate NC program

Notes

® |f you program the contour description with incremental values, the control
interprets the values as radii regardless of whether DIM_R or DIM_D is selected.

With software option 42 CAD Import, you can load contours from CAD files and
save them in subprograms or separate NC programs.

Further information: "Opening CAD Files with the CAD-Viewer", Page 1355

STL file as workpiece blank with BLK FORM FILE

Application

You can integrate 3D models in STL format as workpiece blank and optionally as
finished part. This function is particularly convenient in combination with CAM
programs, where the required 3D models are available in addition to the NC program.

Requirement
= Max. 20 000 triangles per STL file in ASCII format
® Max. 50 000 triangles per STL file in binary format

Description of function

The dimensions of the NC program come from the same source as the dimensions
of the 3D model.
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Input

_ ; STL file as workpiece blank and finished
part

The NC function includes the following syntax elements:

Syntax element Meaning
BLK FORM FILE  Syntax initiator for an STL file as workpiece blank
Path of the STL file

TARGET STL file as finished part
Optional syntax element

Path of the STL file

Notes

® |n the Simulation workspace you can export the current view of the workpiece as
an STL file. This function allows you to create missing 3-D models, for example
semifinished parts if there are several machining steps.

Further information: "Exporting a simulated workpiece as STL file", Page 1415

= |f you have integrated a workpiece blank and a finished part, you can compare
the models in the simulation and easily identify any residual material.

Further information: "Model comparison”, Page 1420
®  The control loads STL files in binary format faster than STL files in ASCII format.

9.2 Blank form update in turning mode with FUNCTION
TURNDATA BLANK (option 50)

Application

Using the blank form update feature, the control detects the already machined areas
and adapts all approach and departure paths to the specific, current machining
situation. Thus, air cuts are avoided and the machining time is significantly reduced.

You define the workpiece blank for blank form update in a subprogram or separate
NC program.
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Related topics
® Subprograms

Further information: "Subprograms and program section repeats with the label
LBL", Page 332

= Turning mode: FUNCTION MODE TURN
Further information: "Fundamentals’, Page 212
m Defining a workpiece blank with BLK FORM for simulation
Further information: "Defining a workpiece blank with BLK FORM", Page 234

Requirements
= Combined milling/turning (software option 50)
= FUNCTION MODE TURN must be active
Blank form update is only possible with cycle machining in turning mode.
B Closed blank contour for blank form updating

The starting and end positions must be identical. The workpiece blank
corresponds to the cross-section of a rotationally symmetrical body.

Description of function

With TURNDATA BLANK you call a contour description used by the control as an
updated workpiece blank.

You can define the workpiece blank in a subprogram within the NC program or as a
separate NC program.

You can select files or subprograms in the following ways:

B Enter the file path

m  Enter the number or name of the subprogram

= Select a file or subprogram by means of a selection window

® Define the file path or name of the subprogram in a QS parameter

= Define the number of the subprogramin a Q, QL, or QR parameter
Use FUNCTION TURNDATA BLANK OFF to deactivate blank form update.
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5
=)

c

=

; Blank form update with a workpiece blank
from the subprogram "BLANK"

; Subprogram start
; Beginning of contour

; Coordinates in positive direction of main
axis

; End of contour

; End of subprogram

The NC function includes the following syntax elements:

Syntax element

Meaning

FUNCTION
TURNDATA
BLANK

Syntax initiator for blank form update in turning mode

Deactivate blank form update, blank contour as separate
NC program, or call as subprogram

Number or name of the separate NC programor subprogram
Fixed or variable number or name
If File, QS or LBL is selected
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10.1 Fundamentals

To use the control's functions, you must define the tools for the control using
real data, e. g. the radius. This makes programming easier and improves process
reliability.

To add a tool to the machine, follow the sequence below:

® Prepare your tool and clamp the tool into a suitable tool holder.

B To measure the tool dimensions, starting from the tool carrier preset, measure
the tool, e. g. using a tool presetter. The control needs these dimensions for
calculating the paths.

Further information: "Tool carrier reference point’, Page 245

®  Further tool data are needed to completely define the tool. Take these tool data
e. g. from the manufacturer’s tool catalog.

Further information: "Tool data for the tool types", Page 257
m Save all collected tool data of this tool in the tool management.

Further information: "Tool management ", Page 270
B As needed, assign a tool carrier to the tool in order to achieve realistic simulation
and collision protection.

Further information: "Tool carrier management’, Page 274
m  After finishing tool definition, program a tool call within an NC program.

Further information: "Tool call by TOOL CALL", Page 277
® |f your machine is equipped with a chaotic tool changer system and a double
gripper, the tool change time may be shortened by pre-selecting the tool.

Further information: "Tool pre-selection by TOOL DEF", Page 283

= |f needed, perform a tool usage test before starting the program. This process
checks if the tools are available in the machine and have sufficient remaining tool
life.

Further information: "Tool usage test', Page 284
®  After machining a workpiece and measuring it, you may correct the tools.

Further information: "Tool radius compensation’, Page 1038

10.2 Presets on the tool

The control distinguishes the following presets on the tool for different calculations
or applications.

Related topics
B Presets in the machine or on the workpiece
Further information: "Presets in the machine", Page 187
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10.2.1 Tool carrier reference point

The tool carrier reference point is a fixed point defined by the machine manufacturer.
The tool carrier reference point is usually located on the spindle nose.

Starting from the tool carrier reference point, define the tool dimensions in the tool
management, e. g. length L and radius R.

Further information: "Tool management ', Page 270
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10.2.2 Tool tip TIP

0o (9 e

|
|
| |
| |
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N
4 { : TIP XL
TIP] TIP!

The tool tip has the greatest distance from the tool carrier reference point. The tool
tip is the origin of the tool coordinate system T-CS.

Further information: "Tool coordinate system T-CS', Page 946

In case of milling cutters, the tool tip is at the center of the tool radius R and at the
longest point of the tool on the tool axis.

You define the tool tip with the following columns of the tool management relative to
the tool carrier reference point:

"L

DL

ZL (option 50, option 156)
XL (option 50, option 156)
YL (option 50, option 156)
DZL (option 50, option 156)
DXL (option 50, option 156)
DYL (option 50, option 156)
LO (option 156)

DLO (option 156)

Further information: "Tool data for the tool types', Page 257

In the case of lathe tools (option 50), the control uses the theoretical tool tip, i. e. the
point of intersection of the defined values ZL, XL and YL.

TIP,
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10.2.3 Tool center point (TCP, tool center point)
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The tool center point is the center of the tool radius R. If a second tool radius (R2) is
defined, the tool center point is offset from the tool tip by this value.

In the case of turning tools (option 50), the tool center point is at the center of cutter
radius RS.

Making entries in the tool management relative to the tool carrier reference point
defines the tool center point.

Further information: "Tool data for the tool types", Page 257

10.2.4 Tool location point (TLP, tool location point)

| | |

| | | 2

|t e | g |t

| | | O

| ot 1l e BN

i T i/ R2 3 TP XL
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The control positions the tool on the tool location point. By default, the tool location
point is at the tool tip.

In the FUNCTION TCPM function (option 9), you can also choose the tool location
point to be at the tool center point.

Further information: "Compensating the tool angle of inclination with FUNCTION
TCPM (option 9)', Page 1027
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10.2.5 Tool rotation point (TRP, tool rotation point)

| | |

| | | 2
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TRP, TRPY TRP

When applying the tilting function with MOVE (option 8), the control tilts around the
tool rotation point. By default, the tool rotation point is at the tool tip.

When selecting MOVE in PLANE functions, the syntax element DIST is used to define
the relative position between the workpiece and the tool. The control shifts the tool
rotation point from the tool tip by this value. When DIST is not defined, the control
keeps the tool tip constant.

Further information: "Rotary axis positioning", Page 1013

In the FUNCTION TCPM function (option 9), you can also choose the tool rotation
point to be at the tool center point.

10.2.6 Tool radius 2 center (CR2, center R2)

|

|

|

' | ReY: '

0 e
CRZ%‘ & ‘ - W‘

The control uses the tool radius 2 center in conjunction with 3D tool compensation
(option 9). In the case of straight lines LN, the surface normal vector points to that
point and defines the direction of the 3D tool compensation.

Further information: "3D tool compensation (option 9)", Page 1049

The tool radius 2 center is offset from the tool tip and the cutting edge by the R2
value.

248 HEIDENHAIN | TNC7 | TNCguide | 01/2022



Tools | Tool data

10.3

10.3.1

10.3.2

Tool data

Tool ID number

Application

Each tool has a unique number which equals the line number of the tool
management. Each tool ID number is unique.

Further information: "Tool management ", Page 270

Description of function
The tool ID numbers can be defined in a range from 0 to 32,767.

The tool with the number 0 is defined as the zero tool with the length and the radius
0. Upon a TOOL CALL 0, the control unloads the currently used tool and inserts no
new tool.

Further information: "Tool call', Page 277

Tool name

Application

A tool name can be assigned in addition to the tool ID number. Contrary to the tool
ID number, a tool name is not unique.

Description of function
The tool name allows identifying tools easier within the tool management. To this

end, key features can be defined such as the diameter or the type of machining, e. g.

MILL_D10_ROUGH.
As tool names are not unigue, assign names that clearly identify the tools.
A tool name may contain up to 32 characters.

Permitted characters
You can use the following characters for the tool name:
ABCDEFGHIJKLMNOPQRSTUVWXYZ0123456789#S%&,-_.

When entering lowercase letters, the control will substitute them by uppercase
letters upon saving.

Note
B Assign unigue tool names!

If you define identical tool names for multiple tools, the control looks for the tool
in the following sequence:

B Tool thatis in the spindle
B Tool that is in the magazine

o Refer to your machine manual.

If there are multiple magazines, the machine manufacturer can
specify the search sequence of the tools in the magazines.

B Tool that is defined in the tool table but is currently not in the magazine

If the control, for example, finds multiple available tools in the tool magazine, it
inserts the tool with least remaining tool life.
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Indexed tool

Application
Using an indexed tool, several different tool data can be stored for one physically
available tool. This feature enables indication of a certain point on the tool by

means of the NC program which does not necessarily have to correspond with the
maximum tool length.

Description of function

Tools with multiple lengths and radii cannot be defined in one line of the tool

management table. Additional table lines are required, specifying the full definitions

of the indexed tools. The lengths of the indexed tools approach the tool carrier

preset as the index rises, starting from the maximum tool length.

Further information: "Tool carrier reference point", Page 245

Further information: "Creating an indexed tool", Page 251

Examples of an application of indexed tools:

m Step drill
The tool data of the main tool contain the drill tip, which corresponds to the
maximum length. The tool steps are defined are indexed tools. This makes the
lengths equal the actual tool dimensions.

= NC center drill
The main tool is used for defining the theoretical tool tip as the maximum length.
This can be used e. g. for centering. The indexed tool defines a point along the
tool tooth. This can be used e. g. for deburring.

m  Cut-off milling cutter or T-slot milling cutter
The main tool is used for defining the lower point of the cutting edge, which
equals the maximum length. The indexed tool defines the upper point of the

cutting edge. When using the indexed tool for cutting-off, the specified workpiece
height can be directly programmed.

Tools | Tool data
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Creating an indexed tool

To create an indexed tool:

= g
>
Edit »
®
>
Insert ool >
>
>
4
.
>
>

Insert ool

vV vV y

Select the Tables operating mode

Select Tool management

Activate Edit

The control enables tool management for editing.
Select Insert tool

The control opens the Insert tool pop-up window.
Define the tool type

Define the tool number of the main tool, e. g. TS5
Press OK

The control adds table line 5.

Define all necessary tool data including the maximum tool
length.

Further information: "Tool data for the tool types", Page 257
Select Insert tool

The control opens the Insert tool pop-up window.

Define the tool type

Define the tool number of the indexed tool, e. g. T5.1

The main tool number and an index after the dot
define an indexed tool.

Press OK

The control adds table line 5.1.

Define all required tool data

Further information: "Tool data for the tool types’, Page 257

The control does not adopt any main tool data!

The lengths of the indexed tools approach the tool
carrier preset as the index rises, starting from the
maximum tool length.

Further information: "Tool carrier reference point”,
Page 245
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Notes

= The control describes some parameters automatically, e. g. the current tool age
CUR_TIME. The control describes these parameters separately for each table
line.

Further information: "Tool table tool.t", Page 1814

®  |ndex numbers do not need to be sequential. It is possible e. g. to create the tools
T5,T5.1and T5.3.

= Up to nine indexed tools can be added to each main tool.

When defining a replacement tool RT, this applies to the respective table line
exclusively. When an indexed tool is worn and consequently blocked, this also
does not apply to all other indices. This ensures e. g. that the main tool can still
be used.

Further information: "Automatically inserting a replacement tool with M1071",
Page 1260
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Example of T-slot milling cutter
z

10

In this example, you program a T-slot with dimensions referring to the top and
bottom edges as viewed from the coordinates surface. The height of the T-slot is
larger than the length of the cutting edge of the tool used. This requires two steps.

Two tool definitions are required for producing the T-slot.

® The main tool dimension refers to the lower point of the cutting edge, which
equals the maximum tool length. This can be used for machining the bottom
edge of the T-slot.

The dimension of the indexed tool refers to the upper point of the cutting edge.
This can be used for machining the top edge of the T-slot.

o Please ensure that all required tool data are defined both for the main
tool and for the indexed tool! In case of a rectangular tool, the radius
remains identical in both table lines.

The T-slot is programmed in two machining steps:
® The 10 mm depth is programmed with the main tool.
= The 5 mm depth is programmed with the indexed tool.

; Call the main tool
; Pre-position the tool
; Move to machining depth

; Machine the bottom edge of the T-slot
with the main tool

; Call the indexed tool
; Pre-position the tool
; Move to machining depth

; Machine the top edge of the T-slot with the
indexed tool

Example FreeTurn tool
You need the following tool data for a FreeTurn tool:

A

FreeTurn tool with three finishing teeth
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0 Integrating information about the point angles P-ANGLE and the tool
length ZL, e.g. FT1_35-35-35_100, into the tool name is recommended.

Icon and Meaning Intended use
parameter
Tool length 1 The tool length ZL equals the total tool length, relat-
]F ing to the tool carrier preset.
7L Further information: "Presets on the tool",
Page 244
Tool length 2 The tool length XL equals the difference between
El the spindle center and the tool tip of the tooth. XL
must always be defined as a negative value with
XL FreeTrun tools.
Further information: "Presets on the tool",
Page 244
Tool length 3 The tool length YL is always 0 with FreeTurn tools.

L]

P

Cutting radius

You can take the radius RS from the tool catalog.

RS
Lathe tool type You select between a rough-turning tool (ROUGH)
bj and finishing tool (FINISH).
TYPE Further information: "Subgroups of technolo-
gy-specific tool types', Page 256
Tool orientation The tool orientation TO is always 18 with FreeTurn
bJ tools.
TO 1

v+-

X+

=

Angle of orientation

The angle of orientation ORI defines the offset of
the single teeth with respect to one another. If the
first tooth has the value 0, define the second tooth
of symmetrical tools at 120 and the third tooth at

ORI 240.
Point angle You can get the point angle P-ANGLE from the tool
ﬂbJ catalog.
P-ANGLE
Cutting-edge length You can get the tooth length CUTLENGTH from the
Q tool catalog.
CUTLENGTH

Toolcarrier kinematics

Using the optional tool-carrier kinematics, the
control can monitor e.g. the tool for collisions
Assign the same kinematics to each single tooth.
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10.3.4 Tool types

Application
Depending on the selected tool type, the control displays the editable tool data in the
tool management.

Related topics
B Editing the tool data in the tool management
Further information: "Tool management ", Page 270

Description of function
A number is additionally assigned to each tool type.
The following tool types can be selected in the TYPE column of the tool

management:

Icon Tool type Number
Milling cutter (MILL) 0
Rough cutter (MILL_R) 9
Finishing cutter (MILL_F) 10
Ball-nose cutter (BALL) 22
Toroid cutter (TORUS) 23
Drill (DRILL) 1
Tap (TAP) 2
NC center drill (CENT) 4
Turning tool (TURN) 29

Further information: "Types within the
turning tools", Page 256

Touch probe (TCHP) 27
Reamer (REAM) 3
Countersink (CSINK) 5
Piloted counterbore (TSINK) 6
Boring tool (Bor) 7
Back boring tool (BCKBOR) 8
Thread miller (GF) 1
Thread miller with chamfer (GSF) 16

il e = m S g E A vgsaslaSsasassSsSg
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Tool type Number
Thread mill with single thread (EP) 17

Thread mill with indexable insert (WSP) 18

Circular thread mill (ZBGF) 20

Grinding wheel (GRIND) 30

Further information: "Types within the
grinding tools', Page 257

Icon
=
I
= Thread drilling/milling cutter (BGF) 19
¥
=

'é' Dressing tool (DRESS) 31

Further information: "Types within the
dressing tools", Page 257

These tool types allow filtering the tools in the tool management.
Further information: "Tool management ", Page 270

Subgroups of technology-specific tool types

In the SUBTYPE column of the tool management, a technology-specific tool type
can be defined, depending on the selected tool type. The control offers the column
SUBTYPE for the TURN, GRIND and DRESS tool types. Specify the tool type more
precisely within these technologies.

Types within the turning tools
Select between the types below within the turning tools:

Icon Tool type Number
I:CZI Rough-turning tool (ROUGH) 11
g Finish-turning tool (FINISH) 12
@ Thread-turning tool (THREAD) 14
B Recessing tool (RECESS) 15
@ Button tool (BUTTON) 21
B Recess-turning tool (RECTURN) 26
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10.3.5

HEIDENHAIN | TNC7 | TNCguide | 01/2022

Types within the grinding tools
Select between the types below within the grinding tools:

Icon Tool type Number

|j Grinding pin (GRIND_M) 1

ﬁ Special grinding pin (GRIND_MS) 2

Eﬁ Cup wheel (GRIND_MT) 3

5 Straight wheel (GRIND_S) 26
Currently no function

& Slant wheel (GRIND_A) 27
Currently no function

== Facing wheel (GRIND_P) 28
Currently no function

Types within the dressing tools

Select between the types below within the dressing tools:

Icon Tool type Number

é Profile dresser (DIAMOND) 101

W Horn-type dresser (HORNED) 102
Currently no function

@ Dressing spindle (SPINDLE) 103

f:I] Dressing plate (PLATE) 110

r|‘““|_| Dressing roll (ROLL) 120

Tool data for the tool types

Application

The tool data provide the control with all information necessary for calculating and
checking the required movements.

The necessary data depend on the technology and the tool type.

Related topics

® Editing the tool data in the tool management
Further information: "Tool management ", Page 270

B Tool types

Further information: "Tool types", Page 255
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Description of function
Some of the necessary tool data can be determined using the following options:

You can measure your tools in the machine (e. g., with a tool touch probe) or
externally with a tool presetter.

Further information: "Touch Probe Cycles: Automatic Tool Measurement’,
Page 1734

Take further tool information from the manufacturer’s tool catalog, e. g. the
material or the number of teeth.

In the tables below, the relevance of the parameters is sub-divided into the optional,
recommended and required categories.

The control takes recommended parameters into account for at least one of the
functions below:

Simulation

Further information: "Simulation of tools", Page 1414
Machining or touch probe cycles

Further information: "Machining Cycles’, Page 419

Further information: "Programmable Touch Probe Cycles", Page 1449
Dynamic Collision Monitoring (DCM, option 40)

Further information: "Dynamic Collision Monitoring (DCM, option 40)",
Page 1084

Tools | Tool data
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Tool data for milling and drilling tools
The control offers the following parameters for milling and drilling tools:

Iconand Meaning Intended use
parame-
ter

Length Required for all milling and drilling tool
E types
L

Radius Required for all milling and drilling tool
T types
R

Radius 2 Required for the drilling and milling tool
f types below:
R2 = Ball-nose cutter

= Toroid cutter

Delta value of length

n

o

L

Optional

The control describes this parameter in
connection with touch probe cycles.

Delta value of radius

=

o

R

Optional

The control describes this parameter in
connection with touch probe cycles.

Delta value of radius 2

A

Optional

The control describes this parameter in
connection with touch probe cycles.

DR2
! Tooth length Recommended

LCUTS

-E Tooth width Recommended
RCUTS

_ﬂ[ Useful length Recommended
LU

EI Neck radius Recommended
RN

Plunge angle Recommended for the drilling and milling

-I%L tool types below:

ANGLE = Milling tool

ROUGHING MILL
Finishing cutter
Ball-nose cutter
Toroid cutter
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Iconand Meaning Intended use
parame-
ter
Thread pitch Recommended for the drilling and milling
gé:[ tool types below:
PITCH = Tapping tools
® Thread mill
® Thread miller with chamfer
® Thread mill with single thread
= Thread mill w/ indexable insert
= Thread drilling/milling cutter
® Circular thread mill
Point angle Recommended for the drilling and milling
g tool types below:
T-ANGLE = Drill

= NC center drill
= Countersink

IJ;LI Maximum spindle speed  Optional

5
NMAX

o B Alltool types listed in the TYPE column are milling and drilling tools
except for:

= Touch probe
= Turning tool
B Grinding wheel

= Dressing tool
Further information: "Tool types', Page 255

® The parameters are described in the tool table.
Further information: "Tool table tool .t", Page 1814
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Tool data for turning tools (option 50)
The control offers the following parameters for turning tools:

Iconand Meaning Intended use

parame-

ter
Tool length 1 Required for all turning tool types
Tool length 2 Required for all turning tool types
Tool length 3 Required for all turning tool types

awﬁﬂﬁm#a

Cutting radius

Required for the turning tool types below:
= Roughing tool

® Finish-turning tool

= Button tool

m Recessing tool

®  Recess-turning tool

T

TYPE

Lathe tool type

Required for all turning tool types

Tool orientation

Required for all turning tool types

' |°

DZL

Delta value of tool length
;

Optional

The control describes this value in
connection with touch probe cycles.

Rl

DXL

Delta value of tool length
2

Optional

The control describes this value in
connection with touch probe cycles.

=

DYL

Delta value of tool length
3

Optional

The control describes this value in
connection with touch probe cycles.

o

DRS

Delta value of cutter
radius

Optional

The control describes this value in
connection with touch probe cycles.

I

DCW

Delta value of cutter
width

Optional
The control describes this value in
connection with touch probe cycles.
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Iconand Meaning Intended use
parame-
ter
! ! Angle of orientation Required for all turning tool types
ORI
Tool angle Required for the turning tool types below:
@ = Roughing tool
T-ANGLE B Finish-turning tool

= Button tool
® Threading tool

Point angle Required for the turning tool types below:
ﬂbJ ® Roughing tool
P-ANGLE B Finish-turning tool

= Button tool
® Threading tool

Q Cutting-edge length Recommended

it

CUTLENGTH
Tooth width Required for the turning tool types below:
ﬁ ®  Recessing tool
m Recess-turning tool
Recommended for the other turning tool
E‘ types
CUTWIDTH
E Angular offset Required for all turning tool types
SPB-
INSERT

o B The TYPE column of the Turning tool tool type as well as the
associated technology-specific tool types in the TYPE column define
turning tools.

Further information: "Tool types', Page 255
Further information: "Types within the turning tools', Page 256
B The parameters are described in the turning tool table.

Further information: "Turning tool table toolturn.trn (option 50)",
Page 1823
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Tool data for grinding tools (option 156)
The control offers the following parameters for grinding tools:

Iconand Meaning Intended use
parame-
ter
E Grinding tool type Required for all grinding tool types
TYPE
Radius Required for all grinding tool types
E After initial dressing, this value can only
R-OVR be read.
Overhang Required for the grinding tool types below:
E[ B Special grinding pin
L-OVR = Cup wheel
After initial dressing, this value can only
be read.
Overall length Required for the grinding tool types below:
E[ B Grinding pin
LO B Special grinding pin
After initial dressing, this value can only
be read.

Length tothe inneredge  Required for the Special grinding pin
E grinding tool type
After initial dressing, this value can only

L be read.

Width Required for the grinding tool types below:
EI B Grinding pin
B = Cup wheel

After initial dressing, this value can only
be read.

Depth of grinding tool Required for the Cup wheel grinding tool
& type
After initial dressing, this value can only
be read.

ALPHA Slant angle Required for the Special grinding pin
grinding tool type
Unchangeable default value for the
grinding tool types below:
B Grinding pin 0°
= Cup wheel 90°

GAMMA Corner angle Required for the grinding tool types below:
® Special grinding pin
= Cup wheel

Unchangeable default value for the Grind-
ing pin 90° tool type
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Iconand Meaning Intended use
parame-
ter
Radius at the edge for L-  Optional for the grinding tool types below:
g‘- OVR B Grinding pin
RV ® Special grinding pin
Radius at the edge for Optional for the grinding tool types below:
g LO B Grinding pin
RV1 m Special grinding pin
Radius at the edge for LI~ Optional for the Special grinding pin
gz grinding tool type
RvV2
HW Wheel has a relief cut Required for the Cup wheel grinding tool

type
Optional for the remaining grinding tool
types

o

Angle for a relief cut on

Required for the Cup wheel grinding tool

the inner edge type
HWI Optional for the remaining grinding tool
types
Angle for a relief cut on Required for the Cup wheel grinding tool
ﬁ the outer edge type
HWA Optional for the remaining grinding tool
types
INIT_D_OK Initial dressing Required for all grinding tool types

The control activates the checkbox after
initial dressing.

The checkbox can be cleared, which will
require another initial dressing process.

1

dR-OVR

Delta value of radius

This value can be changed only by cycles.

Delta value of overhang

This value can be changed only by cycles.

M g

dLo

Delta value of total
length

This value can be changed only by cycles.

“H

d

Delta value of length up
to the inner edge

This value can be changed only by cycles.

[S]
=
1

DRESS-N-D

Default value of diameter
dressing counter

Optional
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Iconand Meaning Intended use
parame-
ter
Default value of outer Optional
0[1]2] edge dressing counter
DRESS-N-A
Default value of inner Optional
of1[2 edge dressing counter
DRESS-N-I
_ Diameter dressing The control increments this value.
ofof} counter
DRESS-N-
D-ACT
_ Outer edge dressing The control increments this value.
0fo[5 counter
DRESS-N-
A-ACT
_ Inner edge dressing The control increments this value.
0fof5 counter
DRESS-N-I-
ACT
i Radius of the tool shank  Optional
R_SHAFT
; Min. permissible radius Optional
R_MIN
:I Min. permissible width Optional
B_MIN
Maximum permissible Optional

cutting speed

Retraction amount at the
diameter

Required for all grinding tool types

Retraction amount at the
outer edge

Required for all grinding tool types

ﬂ’ﬁkﬂ %H%(HI

>

Retraction amount at the
inner edge
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o = The TYPE column of the Grinding wheel tool type as well as the
associated technology-specific tool types in the TYPE column define
grinding tools.

Further information: "Tool types', Page 255
Further information: "Types within the grinding tools", Page 257
B The parameters are described in the grinding tool table.

Further information: "Grinding tool table toolgrind.grd (option 156)",
Page 1828
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Tool data for dressing tools (option 156)
The control offers the following parameters for dressing tools:

Iconand  Meaning Intended use
parame-
ter

I[ Tool length 1 Required for dressing tool types
L

i Tool length 2 Required for all dressing tool types
XL

Tool length 3 Required for all dressing tool types

[

YL

Cutting radius

!

Required for the dressing tool types
below:

= Profile dresser
® Dressing spindle

CUTWIDTH Width of tooth

Required for the dressing tool types
below:

= Dressing plate
= Dressing roll

Dressing tool type

[

TYPE

Required for all dressing tool types

Tool orientation

[

Required for all dressing tool types

TO
I_, Delta value of tool length  Optional
:
DZL
Delta value of tool length  Optional
J=
DXL
Delta value of tool length  Optional
s s
DYL
Delta value of cutter Optional
‘ radius
DRS
N-DRESS 100l speed Required for the dressing tool types
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o = The TYPE column of the Dressing tool tool type as well as the
associated technology-specific tool types in the TYPE column define
dressing tools.

Further information: "Tool types', Page 255
Further information: "Types within the dressing tools", Page 257
B The parameters are described in the dressing tool table.

Further information: "Dressing tool table tooldress.drs (option 156)",
Page 1836
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Tool data for touch probes

The control offers the following parameters for touch probes:

Iconand  Meaning Intended use
parame-
ter
.E Length Required
L
T Radius Required
R
TP_NO Number in the touch Required
probe table
‘ Type of touch probe Required
TYPE
Probing feed rate Required
é-
F
Rapid traverse in probing  Optional
mp cycle
FMAX
Pre-positioning at rapid Required
=) traverse
F_PREPOS
Orienting the touch Required
x probe in each probing
process
TRACK
Trigger NCSTOP or Required
W EMERGSTOP in case of
collision
REACTION
‘__[ Set-up clearance Recommended
SET_UP
Maximum measuring Recommended
*-P range
DIST
Center offset inthe main  Required if TRACK = ON
,‘_¢ axis The control describes this value in
CAL_OF1 connection with the calibration cycle.
Center offset in the Required if TRACK = ON
,‘_‘ secondary axis The control describes this value in
CAL_OF2 connection with the calibration cycle.
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Iconand Meaning Intended use
parame-
ter
Spindle angle during Required if TRACK = OFF
f calibration
CAL_ANG

o ® The TYPE column of the Touch probe tool type as well as the touch
probe model in the TYPE column define touch probes.

Further information: "Tool types"', Page 255
®  The parameters are described in the touch probe table.
Further information: "Touch probe table tchprobe.tp’, Page 1839

10.4 Tool management

Application

The control displays the tool definitions of all technologies as well as the tools
currently present in the tool magazine in the Tool management application of the
Tables operating mode.

The tool management allows adding tools, editing tool data and deleting tools.

Related topics
® Creating new tools
Further information: "Configuring a tool", Page 130
® Table workspace
Further information: "Table workspace", Page 1803
= Form workspace
Further information: "Form workspace for tables", Page 1807
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10.4.1

Description of function
You can define up to 32,767 tools in the tool management; this is the maximum
number of available table lines.
The control displays all tool data of the tool tables below in the tool management:
® Tool table tool.t

Further information: "Tool table tool.t", Page 1814
® Turning tool table toolturn.trn (option 50)

Further information: "Turning tool table toolturn.trn (option 50)", Page 1823
® Grinding tool table toolgrind.grd (option 156)

Further information: "Grinding tool table toolgrind.grd (option 156)", Page 1828
m Dressing tool table tooldress.drs (option 156)

Further information: "Dressing tool table tooldress.drs (option 156)", Page 1836
B Touch probe table tchprobe.tp

Further information: "Touch probe table tchprobe.tp', Page 1839

The control additionally displays the pockets occupied in the magazine from pocket
table tool_p.tch in the tool management.

Further information: "Pocket table tool_p.tch", Page 1843

Tool data can be edited in the Table workspace or in the Form workspace. In the
Form workspace the control shows the correct tool data for each tool type.

Further information: "Tool data", Page 249

Notes

B When creating a new tool, the length L and radius R columns are empty at first.
The control will not insert a tool whose length and radius are missing and will
display an error message.

® Tool data of tools still stored in the pocket table cannot be deleted. The tools
must be removed from the magazine first.

= When editing tool data, bear in mind that the current tool may have been entered
in column RT as a replacement tool of another tool!

® |f the cursor is within the Table workspace and the Edit switch is deactivated, a
search using the keyboard can be started. The control opens a separate window
with an input field and automatically searches for the entered string. If it finds a
tool with the entered characters, the control selects this tool. If it finds several
tools with this string of characters, you can scroll up and down in the window

Importing and exporting tool data

Application

The control can import and export tool data. This avoids manual editing efforts and
possible typing errors. Importing tool data is particularly useful in connection with a
tool presetter. Exported tool data can be used e. g. for the tool database of your CAM
system.
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Description of function

The control transmits tool data as a CSV file.

Further information: "File types', Page 1071

The tool data transfer file is structured as follows:

®  The first line contains the tool table column names that are transferred.

m The other lines contain the tool data to be transferred. The order of the data must
match the order of the column names in line 1. Decimal numbers are separated
by a point.

The column names and the tool data stand between double quotation marks and are
separated by semicolons.

Please note the following regarding the transfer file:
B The tool number must be present.

= Any tool data can be imported. The data record does not need to contain all tool
table column names or all tool data.

=  Missing tool data contain no value between the quotation marks.

® The column names can be arranged in any order. The order of tool data must
match the order of column names.

Importing tool data

To import tool data:
= > Select the Tables operating mode

Select Tool management

Activate Edit

The control enables tool management for editing.
Select Import

The control opens a selection window.

Select the desired file

Select Import

The control adds the tool data to the tool management.

If required, the control opens the Confirm import window,
e. g. in case of identical tool numbers.

> Selecting the procedure:

®  Append: the control adds the tool data into new lines at the
end of the table.

= QOverwrite: the control overwrites the initial tool data with
the tool data from the transfer file.

B Cancel: the control cancels the import process.

NOTICE

Caution: Data may be lost!

Edit

Import

VVYVYy VvV VVvVVyVvyy

When overwriting existing tool data with the Overwrite function, the control will
permanently delete the initial tool datal!

» Use this function only with tool data that are no longer needed
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Exporting tool data

To export tool data:
= > Select the Tables operating mode

Select Tool management

Activate Edit

The control enables tool management for editing.

Mark the tool to be exported

Open the context menu with a long press or by right-clicking

Further information: "Context menu", Page 1392
Select Mark row

Mark further tools if required

Edit

vV vV YyYyysy

Select Export
The control opens the Save as window.
Select a path

vV vy VyYy

By default, the control saves the transfer file under
TNC:\table.

» Enter the file name
> Select the file type

Select either TNC7 (*.csv) or TNC 640 (*.csv). The
internal formatting of the transfer files differs. If you
wish to use the data in a previous control model, select
TNC 640 (*.csv).

» Select Create

> The control will save the file using the selected path.

Notes

NOTICE

Caution: Possible material damage!

If the transfer file contains unknown column names, the control will not accept the
data from this column! In this case, the control will perform the operations with an
incompletely defined tool.

» Check whether the column names are correct

> After importing, check the tool data and adapt them if required.

B The transfer file must be saved under TNC:\table.
m The internal formatting of the transfer files differs:

m TNC7 (*.csv) writes the values between double quotation marks and
separates the values by semicolons

B TNC 640 (*.csv) writes the values partly between brackets and separates the
values by commas

The TNC7 can both import and export both transfer files.
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Tool carrier management

Application
Tool carrier management allows parameterizing and assigning tool carriers.
The control represents the tool carriers graphically in the simulation and takes
the tool carriers into account by calculation, e. g. in Dynamic Collision Monitoring
(DCM, option 40).
Related topics
= Simulation workspace
Further information: "Simulation Workspace", Page 1405
® Dynamic Collision Monitoring (DCM, option 40)

Further information: "Dynamic Collision Monitoring (DCM, option 40)",
Page 1084

Description of function

To ensure that the control takes the tool carriers into account in its calculations and
in the display:

B Save the tool carrier or tool carrier templates
®  Parameterize the tool carrier templates

Further information: "Parameterizing tool carrier templates”, Page 276
B Assign a tool carrier

Further information: "Assigning a tool carrier", Page 276

o If you are using M3D or STL files instead of tool carrier templates, you
can assign the files directly to the tools. The parameterization step is
superfluous here.

Tool carriers in STL format must meet the following requirements:
= Max. 20 000 triangles
® Triangular mesh forms a closed shell

If an STL file does not meet the requirements of the control, then the
control issues an error message.

For tool carriers, the same requirements with respect to STL and M3D
files apply as for fixtures.

Further information: "Options for fixture files", Page 1092
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Tool-carrier templates

Many tool carriers only differ from others in terms of their dimensions, but their
geometric shape is identical. HEIDENHAIN provides ready-to-use tool carrier
templates for downloading. Tool carrier templates are 3D models with fixed
geometries but changeable dimensions.

Tool carrier templates must be stored as files with a *.cft file name extension in the
TNC:\system\Toolkinematics directory.

o They can be downloaded through the following link:
http://www.klartext-portal.com/nc-solutions/en

If you need further tool carrier templates, please contact your machine
manufacturer or third-party vendor.

The tool carrier templates can be parametrized in the ToolHolderWizard window.
This defines the tool carrier dimensions.

Further information: "Parameterizing tool carrier templates’, Page 276

The parametrized tool carriers with the *.cfx extension are saved at TNC:\system
\Toolkinematics.

The ToolHolderWizard window contains the following icons:

Icon Function

Close the application

Open file

Switch between wire frame model and solid object view

Switch between shaded and transparent view

Display or hide transformation vectors

Show or hide names of collision objects

Display or hide test points

Show or hide measurement points

@ H & RE D E

Restore initial view

+
+4+
+

Select alignment

N
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10.5.1 Parameterizing tool carrier templates

To parameterize a tool carrier template:
= > Select the Files operating mode

Open the TNC:\system\Toolkinematics folder

> Double-tap or -click desired tool carrier template with the *.cft
extension

> The control opens the ToolHolderWizard window.

> Define the dimensions in the Parameter area

> Define a name with the *.cfx extension in the Output file area

> Select Generate file

> The control shows the message that the tool carrier template
was successfully generated and saves the file in the folder
TNC:\system\Toolkinematics.

> Select OK

> Select Quit

X
10.5.2 Assigning a tool carrier

To assign a tool carrier to a tool:
= > Select the Tables operating mode

> Select Tool management
> Select the tool you want to use
Edt > Activate Edit

> Inthe Spec. functions panel, select the KINEMATIC parameter

> The control displays the available tool carriers in the Tool-
carrier kinematics window.

> Select the desired tool carrier

> Select OK

> The control assigns the tool carrier to the tool.

o ® The tool carrier will only be taken into account after the next tool call.

B Parameterized tool carriers can consist of several subfiles. If the
subfiles are incomplete, the control will display an error message.

Only use fully parameterized tool carriers and error-free STL or M3D
files!

For tool carriers, the same requirements with respect to STL and M3D
files apply as for fixtures.

Further information: "Fixture monitoring (option 40)", Page 1091
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10.6

10.6.1

Notes
= |n the simulation, the tool carriers can be checked for collisions with the
workpiece.

Further information: "Advanced checks in the simulation”, Page 1109

m  On 3-axis machines with rectangular angle heads, tool carriers of angle heads are
advantageous in connection with the tool axes X and Y because the control takes
the dimensions of the angle heads into account.

HEIDENHAIN recommends machining with tool axis Z. Using Advanced
Functions Set 1 (software option 8), you can tilt the working plane to the angle of
exchangeable angle heads and continue working with tool axis Z.

®  The control monitors the tool carriers by means of Dynamic Collision Monitoring
(DCM, option 40). This enables the tool carriers to protect against collisions with
fixtures or machine components.

Further information: "Dynamic Collision Monitoring (DCM, option 40)",
Page 1084

® A grinding tool that is to be dressed must not contain any tool carrier kinematics
(option 156).

Tool call

Tool call by TOOL CALL

Application

The TOOL CALL function calls a tool in the NC program. When the tool is in the tool
magazine, the control inserts the tool into the spindle. When the tool is not in the
magazine, you can insert it by hand.

Related topics
B Automatic tool change with M101

Further information: "Automatically inserting a replacement tool with M101",
Page 1260

® Tool table tool.t
Further information: "Tool table tool.t", Page 1814
®  Pocket table tool_p.tch
Further information: "Pocket table tool_p.tch", Page 1843

Requirement

= Tool defined
To call a tool, the tool must be defined in the tool management.
Further information: "Tool management ", Page 270

Description of function

Upon calling a tool, the control reads the associated row from the tool management.
The tool data are visible on the Tool tab of the Status workspace.

Further information: "Tool tab", Page 163

0 HEIDENHAIN recommends switching the spindle on with M3 or M4 after
every tool call. That way you avoid problems during program run, such as
when restarting after an interruption.

Further information: "Overview of miscellaneous functions', Page 1225
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Input

11 TOOL CALL 4 .1 Z S10000 F750 DL ; Call the tool
+0,2 DR+0,2 DR2+0,2

The NC function includes the following syntax elements:

Syntax element Meaning
TOOL CALL Syntax initiator for a tool call

4,QS4 or Tool definition as a fixed or variable number or name
"MILL_D8_ROUGH"

o Only the tool definition as a number is unique
because the tool names of several tools may be
identical!

Syntax element depending on technology or application
Selection by means of a selection window

Further information: "Technology-dependent differences
when calling tools", Page 279

| Step index of the tool
Optional syntax element
Further information: "Indexed tool", Page 250

YA Tool axis

By default, tool axis Z is used. Other possibilities might be
available, depending on the machine.

Syntax element depending on technology or application

Further information: "Technology-dependent differences
when calling tools", Page 279

SorS(VC=) Spindle speed or cutting speed
Optional syntax element
Further information: "Spindle speed S", Page 281

F,FZ or FU Feed rate

Alternative feed specifications: feed per tooth or feed per
revolution

Optional syntax element
Further information: "Feed rate F', Page 282

DL Delta value of tool length
Optional syntax element
Further information: "Tool compensation for tool length and
radius’, Page 1036
DR Delta value of the tool radius
Optional syntax element
Further information: "Tool compensation for tool length and
radius", Page 1036
DR2 Delta value of the tool radius 2
Optional syntax element

Further information: "Tool compensation for tool length and
radius’, Page 1036
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Technology-dependent differences when calling tools

Milling cutter tool call

The following tool data of a milling cutter can be defined:
m Fixed or variable number or name of tool

®  Step index of the tool

B Tool axis

= Spindle speed

m Feedrate

= DL

= DR

= DR2

Calling a milling cutter requires the number or the name of the tool, the tool axis and
the spindle speed.

Further information: "Tool table tool.t", Page 1814

Tool call of a turning tool (option 50)

The following tool data of a turning tool can be defined:

m Fixed or variable number or name of tool

®  Step index of the tool

B Feedrate

Calling a turning tool requires the number or the name of the tool.

Further information: "Turning tool table toolturn.trn (option 50)", Page 1823

Tool call of a grinding tool(option 156)

The following tool data of a grinding tool can be defined:

Fixed or variable number or name of tool

Step index of the tool

Tool axis

Spindle speed

Feed rate

Calling a grinding tool requires the number or the name of the tool and the tool axis.
Further information: "Grinding tool table toolgrind.grd (option 156)", Page 1828

Tool call of a dressing tool (option 156)

The following tool data of a dressing tool can be defined:

m Fixed or variable number or name of tool

®  Step index of the tool

B Feedrate

Calling a dressing tool requires the number or the name of the tool!

Further information: "Dressing tool table tooldress.drs (option 156)", Page 1836

A dressing tool can be called only in dressing mode!

Further information: "Activating dressing mode with FUNCTION DRESS', Page 228
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Tool call of a workpiece touch probe (option 17)

The following tool data of a workpiece touch probe can be defined:
m Fixed or variable number or name of tool

®  Step index of the tool

B Tool axis

Calling a workpiece touch probe requires the number or the name of the tool and the
tool axis!

Further information: "Touch probe table tchprobe.tp’, Page 1839

Updating tool data

A TOOL CALL allows updating the data of the active tool even without tool change,
e. g. change the cutting data or delta values. The tool data that can be changed
depend on the technology.

In the cases below, the control updates only the data of the active tool:
B Without tool number or tool name and without tool axis

®  Without tool number or tool name and with the same tool axis as in the previous
tool call

0 When a tool number or a tool name or a changed tool axis is
programmed in the TOOL CALL data record, the control runs a tool
change macro.

This may cause the control to insert a replacement tool because the
service life has expired.

Further information: "Automatically inserting a replacement tool with
M101", Page 1260

Notes

B The machine manufacturer uses the machine parameter allowToolDefCall
(no. 118705) to specify whether a tool can be defined by its name, its number or
both in the TOOL CALL and TOOL DEF functions.

Further information: "Tool pre-selection by TOOL DEF", Page 283

= The machine manufacturer uses the optional machine parameter prog-
ToolCallDL (no. 124501) to define whether the control will consider delta values
from a tool call in the Positions workspace.

Further information: "Tool compensation for tool length and radius’, Page 1036
Further information: "Positions workspace', Page 141

10.6.2 Cutting data
Application

The cutting data consist of spindle speed S or alternatively constant cutting speed
VC and feed rate F.

f

7
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Description of function

Spindle speed S
The spindle speed S can be defined:
= Tool call by TOOL CALL
Further information: "Tool call by TOOL CALL", Page 277
® Button S of Manual operation application
Further information: "Manual operation application’, Page 180
The spindle speed S is defined in the unit of spindle revolutions per minute (rpm).

Alternatively, the constant cutting speed VC in meters per minute (m/min) can be
defined.

Further information: "Technology values for turning operations", Page 214

Effect

The spindle speed or the cutting speed is effective until a new spindle speed or
cutting speed is defined in a TOOL CALL data block.

Potentiometer

The speed potentiometer allows varying the spindle speed between 0 % and 150 %
while the program is running. The speed potentiometer setting is effective only for
machines with infinitely variable spindle drive. The maximum spindle speed depends
on the machine.

Further information: "Potentiometers’, Page 101

Status displays
The control displays the current spindle speed in the following workspaces:
® Positions workspace
Further information: "Positions workspace', Page 141
® POS tab of the Status workspace
Further information: "POS tab", Page 157
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Feed rate F
The feed rate F can be defined in the following ways:
® Tool call by TOOL CALL
Further information: "Tool call by TOOL CALL", Page 277
®  Positioning block
Further information: "Path Functions", Page 289
® Button F of the Manual operation application
Further information: "Manual operation application”, Page 180
The linear axes feed rate is defined in millimeters per minute (mm/min).
The rotary axes feed rate is defined in degrees per minute (°/min).
The feed rate can be defined with an accuracy of three decimal places.

Alternatively, the feed rate can be defined in the NC program or in a tool call in the
following units:

®  Feed rate per tooth FZ in mm/tooth
FZ defines the path in millimeters that the tool covers per tooth.
o When using FZ, the number of teeth must be defined in the CUT
column of the tool management.
Further information: "Tool management ", Page 270

B Feed rate per revolution FU in mm/rev
FU defines the path in millimeters that the tool covers per spindle revolution.
The feed rate per revolution is used above all when turning (option 50).
Further information: "Feed rate", Page 216

The feed rate defined in a TOOL CALL can be called up within the NC program, using
F AUTO.

Further information: "F AUTQ", Page 282

The feed rate defined in the NC program is effective up to the NC block in which a
new feed rate is programmed.

F MAX

When defining F MAX, the control moves at rapid traverse. F MAX is effective only in
the block where it is called. Starting with the following NC block, the last defined feed
rate is effective. The maximum feed rate depends on the machine and may depend
on the axis.

Further information: "Feed rate limit F MAX", Page 1781

F AUTO

When defining a feed rate in a TOOL CALL block, this feed rate can be used in the
following positioning blocks, using F AUTO.

Button F of the Manual operation application

® |f you enter F=0, then the feed rate that the machine manufacturer has defined as
minimum feed rate is effective

= |f the feed rate entered exceeds the maximum value that has been defined by the
machine manufacturer, then the value defined by the machine manufacturer is
effective

Further information: "Manual operation application”, Page 180
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10.6.3

Potentiometer

The feed rate potentiometer allows varying the feed rate between 0 % and 150 %
while the program is running. The setting of the feed rate potentiometer is effective
only for the programmed feed rate. As long as the programmed feed rate has not yet
been reached, the feed rate potentiometer has no effect.

Further information: "Potentiometers", Page 101

Status displays
The control displays the current feed rate in mm/min in the following workspaces:
® Positions workspace
Further information: "Positions workspace', Page 141
® POS tab of the Status workspace

0 In the Manual operation application, the control displays the feed rate
including the decimal points on the POS tab. The control displays the
feed rate with a total of six decimal points.

Further information: "POS tab", Page 157
m  The control displays the feed rate.

= When 3D ROT is active the machining feed rate is shown if several axes are
moved

® |f 3-D ROT is inactive, the feed rate display remains empty when more than
one axis is moved simultaneously

Further information: "3-D rotation window (option 8)", Page 1022

Notes
® |ninch programs, the feed rate must be defined in 1/10 inch/min.

m To move your machine at rapid traverse, you can also program the corre-
sponding numerical value, e.g. F30000. Unlike FMAX, this rapid traverse remains
in effect not only in the individual block but in all blocks until you program a new
feed rate.

B When moving an axis, the control checks whether the defined rotational speed
has been reached. The control does not check the rotational speed in positioning
blocks with FMAX as feed rate.

Tool pre-selection by TOOL DEF

Application

Using TOOL DEF, the control prepares a tool in the magazine, thus reducing the tool
change time.

@ Refer to your machine manual.

The preselection of tools with TOOL DEF can vary depending on the
individual machine tool.

Description of function

If your machine is equipped with a chaotic tool changer system and a double
gripper, you can perform tool pre-selection. To do this, program the TOOL DEF
function after a TOOL CALL data record and select the tool to be used next in the
NC program. The control prepares the tool while the program is running.
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Input

; Tool pre-selection

The NC function includes the following syntax elements:

Syntax element Meaning

TOOL DEF Syntax initiator for tool pre-selection

2,QS2or Tool definition as a fixed or variable number or name
"MILL_D4_ROUGH"

0 Only the tool definition as a number is unique
because the tool names of several tools may be
identical!

| Step index of the tool
Further information: "Indexed tool", Page 250

Optional syntax element

This function can be used for all technologies except for dressing tools (option 156).

Application example

; Call the tool

; Pre-select the next tool

; Call the pre-selected tool

Tool usage test

Application

The tool usage test allows checking the tools used in the NC program before
starting the program. The control checks if the tools used are available in the
machine magazine and have sufficient remaining tool life. Any missing tools can
be stored in the machine or tools can be exchanged due to insufficient remaining
tool life before starting the program. This avoids interruptions while the program is
running.

Related topics
m  Contents of the tool usage file
Further information: "Tool usage file", Page 1845
® Tool usage test in Batch Process Manager (option 154)
Further information: "Batch Process Manager (option 154)", Page 1768

HEIDENHAIN | TNC7 | TNCguide | 01/2022



Tools | Tool usage test

Requirement

A tool usage file is needed for performing a tool usage test

The machine manufacturer uses the machine parameter createUsageFile
(no. 118701) to define whether the Generate tool-usage file function is enabled.

Further information: "Tool usage file", Page 1845

The Generate tool-usage file function setting is set to either once or always
Further information: "Channel settings", Page 1915

Use the same tool table for the simulation as for the program run

Further information: "Simulation Workspace", Page 1405

Description of function

Creating the tool usage file

At

ool usage file must be generated for performing the tool usage test.

When setting the Generate tool-usage file setting to once or always, the control

wil
| |
| |

Th

| generate a tool usage file in the following cases:
Simulating the NC program completely
Executing the NC program completely

Select Generate tool usage file in the Tool check column of the Program
workspace

e control saves the tool usage file with the *.t.dep extension in the same folder

where the NC program is stored.

Fu

rther information: "Tool usage file", Page 1845

Tool check column in the Program workspace

Program (-]

v  Tool usage

NC Program: TNC:\nc_prog\nc_doc!\Bauteile_components\1_Bohren_drilling.H
TO: Block: 0 Time: 00:00:05

NC Program: TNC:\nc_prog\nc_doc\Bauteile_componentsii_Bohren_drilling.H
T202: (NC_SPOT_DRILL_D8)Block: 7 Time: 00:02:30

NC Program: TNC:\nc_prog\nc_doc!\Bauteile_components\1_Bohren_drilling.H
T227: (DRILL_D5)Block: 13 Time: 00:03:58

NC Program: TNC:\nc_proginc_doc\Bauteile_componentsii_Bohren_drilling.H
T263: (TAP_M6)Block: 19 Time: 00:06:00

~  Tool check

Generate tool usage file ‘

Perform tool check ‘

Tool check column in the Program workspace

Th
of

Fu

e control displays the Tool usage and Tool check areas in the Tool check column
the Program workspace.

rther information: "Program workspace', Page 194
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Tool usage area

The Tool usage area is empty before generating a tool usage file.
Further information: "Creating the tool usage file", Page 285
Further information: "Tool usage file', Page 1845

The control displays the chronological order of all tool calls in the Tool usage area,
along with the following information:

Path of NC program in which the tool is called
Tool number and possibly tool name

Row number of tool call in NC program

Tool usage time between the tool changes

Tool check area

Before performing a tool usage test with the Tool check button, the Tool check area
has no content.

Further information: "Performing the tool usage test", Page 287
When performing the tool usage test, the control checks the following:
B Thetool is defined in the tool management

Further information: "Tool management ", Page 270
® Thetool is defined in the pocket table

Further information: "Pocket table tool_p.tch", Page 1843
® The tool has sufficient remaining tool life

The control checks if the remaining tool life TIME1 minus CUR_TIME is sufficient
for the machining process. To meet this requirement, the remaining tool life must
be longer than the tool usage time WTIME from the tool usage file.

Further information: "Tool table tool.t", Page 1814

Further information: "Tool usage file", Page 1845
The control displays the following information in the Tool check area:
® OK: All tools are available and have sufficient remaining tool life
= No suitable tool: The tool is not defined in the tool management

In this case, check if the correct tool is selected in the tool call. Otherwise, create
the tool in the tool management.

® External tool: The tool is defined in the tool management, but not in the pocket
table

If your machine is equipped with a magazine, position the missing tool in the
magazine.

® |nsufficient remaining tool life: The tool is blocked or does not have sufficient
remaining tool life

Change the tool or use a replacement tool.
Further information: "Tool call by TOOL CALL", Page 277

Further information: "Automatically inserting a replacement tool with M101",
Page 1260
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10.7.1 Performing the tool usage test

Use the tool usage test as follows:

ERERORY

Apply

oH+<@I

VvV V¥V VvV VVvVVvYy

>

>

Select the Home operating mode
Select the Settings application

Select the Machine settings group
Select the Machine settings menu item

In the Channel settings area, select Generate tool usage file
Once for the simulation.

Further information: "Channel settings", Page 1915
Press Apply

Select the Editor operating mode

Select Add

Select the desired NC program

Select Open

The control opens the NC program in a new tab.
Select the Tool check column

The control opens the Tool check column.
Select Generate tool usage file

The control generates a tool usage file and displays the tools
used in the Tool usage area.

Further information: "Tool usage file", Page 1845
Select Perform tool check
The control performs the tool usage test.

The Tool check area of the control shows whether all tools are
available and have sufficient remaining tool life.
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Notes

If you selected never in the Generate tool-usage file function, the Generate
tool usage file button in the Tool check column is grayed-out.

Further information: "Channel settings", Page 1915

The Simulation settings window allows selecting when the control generates a
tool usage file for the simulation.

Further information: "Simulation Workspace", Page 1405

The control creates dependency files (*.dep); for example, the tool-usage file in
order to perform a tool usage test.

Further information: "Tool usage file", Page 1845

The control displays the order of tool calls of the NC program that is active in the
program run in the T usage order table (option 93).

Further information: "T usage order (option 93)", Page 1847

The control shows an overview of all tool calls of the NC program that are active
in the program run in the Tooling list table (option 93).

Further information: "Tooling list (option 93)", Page 1849

Function FN 18: SYSREAD ID975 NR1 allows querying the tool usage test for an
NC program.

Function FN 18: SYSREAD ID975 NR2 IDX allows querying the tool usage test for
a pallet table. The pallet table row is defined by IDX.

The machine manufacturer uses the machine parameter autoCheckPrg
(no. 129801) to define whether the control automatically generates a tool usage
file upon selecting an NC program.

The machine manufacturer uses the machine parameter autoCheckPal

(no. 129802) to define whether the control automatically generates a tool usage
file upon selecting a pallet table.

In the machine parameter dependentFiles (no. 122101), the machine manu-
facturer defines whether the control displays dependency files with the *.dep
extension in the file manager. Even if the control displays no dependency files, it
still generates a tool usage file.
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Path Functions | Fundamentals of coordinate definitions

11.1  Fundamentals of coordinate definitions

You program a workpiece by defining the path contours and the target coordinates.

Depending on the dimensioning used in the technical drawing, you use Cartesian or
polar coordinates with absolute or incremental values.

11.1.1 Cartesian coordinates

Application

A Cartesian coordinate system consists of two or three axes that are all mutually
perpendicular. Cartesian coordinates are relative to the datum (origin) of the
coordinate system, which is at the intersection of the axes.

zA

With Cartesian coordinates you can uniquely specify a point in space by defining the
three axis values.

Description of function

In the NC program you define the values in the linear axes X, Y, and Z, such as with a
straight line L.

11 L X+60 Y+50 Z+20 RL F200

The programmed coordinates are modally effective. As long as the value of an axis
remains the same, you do not need to program the value for further path contours.

11.1.2 Polar coordinates

Application
You define polar coordinates in one of the three planes of a Cartesian coordinate
system.

Polar coordinates are relative to a previously defined pole. From this pole you define
a point by its distance to the pole and the angle to the angle reference axis.
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11.1.3

Description of function

Polar coordinates can be used in, for example, the following situations:

m Points on circular paths

= Workpiece drawings with angular information, such as bolt hole circles
Y

X

30

You define the pole CC with Cartesian coordinates in two axes. These axes specify
the plane and the angle reference axis.

The pole is modally effective within an NC program.
The angle reference axis is related to the plane as follows:

Plane Angle reference axis
XY +X
Yz +Y
ZX +Z

The polar coordinate radius PR is relative to the pole. PR defines the distance of this
point from the pole.

The polar coordinate angle PA defines the angle between the angle reference axis
and this point.

The programmed coordinates are modally effective. As long as the value of an axis
remains the same, you do not need to program the value for further path contours.

Absolute entries

Application

Absolute entries always refer to an origin. For Cartesian coordinates the origin is the
datum, and for polar coordinates the origin is the pole and the angle reference axis.
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Description of function
Absolute entries define the point that the control positions to.

; Position to point 1
; Position to point 2

; Position to point 3

; Define the pole in two axes with Cartesian
coordinates

; Position to point 1
; Position to point 2

; Position to point 3

; Position to point 4

11.1.4 Incremental entries

Application

Incremental entries are always referenced to the previously programmed
coordinates. For Cartesian coordinates those are the values in the axes X, Y, and Z,
and for polar coordinates the value of the polar coordinate radius PR and the polar
coordinate angle PA.
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11.2

Description of function

Incremental entries define the value by which the control positions. The previously
programmed coordinates serve as the respective datum of the coordinate system.

You define incremental coordinates with an | before each axis designation.

; Position to point 1 absolutely
; Position to point 2 incrementally

; Position to point 3 incrementally

; Define the pole absolutely in two axes with
Cartesian coordinates

; Position to point 1 absolutely
; Position to point 2 incrementally

; Position to point 3 incrementally

; Position to point 4 incrementally

Fundamentals of path functions

Application

When creating an NC program, you can use the path functions to program the
individual contour elements. To do so, use coordinates to define the end points of
the contour elements.

The control then uses the coordinate entries, the tool data, and the radius

compensation to calculate the traverse path. The control simultaneously positions
all machine axes that you programmed in the NC block of a path function.
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Description of function

Inserting a path function

The gray path function keys initiate the dialog. The control inserts the NC block in
the NC program and prompts you for each piece of necessary information.

o Depending on the design of the machine tool, either the tool moves or the
machine table moves. When programming a path function, you always
assume that the tool is in motion.

Motion in one axis

z A

100

If the NC block contains one coordinate, the control moves the tool parallel to the
programmed machine axis.

Example

The tool retains the Y and Z coordinates and moves to the position X+100.

Motion in two axes

zA

If the NC block contains two coordinates, the control moves the tool in the
programmed plane.

Example

The tool retains the Z coordinate and moves in the XY plane to the position X+70
Y+50.

You define the working plane by entering the tool axis when calling the tool with
TOOL CALL.

Further information: "Designation of the axes on milling machines’, Page 186
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Motion in more than two axes

If the NC block contains three coordinate entries, the control moves the tool spatially
to the programmed position.

Example

Depending on the kinematics of your machine, you can program up to six axes in a
linear L block.

Example

Circles and arcs
Y YA

Use the path functions for circular arcs to program circular motions in the working
plane.

The control moves the tool in two axes simultaneously on a circular path relative to
the workpiece. You can program circular paths with a circle center point CC.

Direction of rotation DR for circular motions

=

When a circular path has no tangential transition to another contour element, define
the direction of rotation as follows:

® Clockwise direction of rotation: DR-
= Counterclockwise direction of rotation: DR+
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296

Tool radius compensation
Tool radius compensation is defined in the NC block of the first contour element.

Do not activate tool radius compensation in an NC block for a circular path. Activate
tool radius compensation in a preceding straight line.

Further information: "Tool radius compensation"”, Page 1038

Pre-positioning

NOTICE

Danger of collision!

The control does not automatically check whether collisions can occur between
the tool and the workpiece. Incorrect pre-positioning can also lead to contour
damage. There is danger of collision during the approach movement!

» Program a suitable pre-position
> Check the sequence and contour with the aid of the graphic simulation

Path Functions | Fundamentals of path functions

Path functions with Cartesian coordinates

Overview of path functions

Key Function Further information
Lo Straight line L (line) Page 297
e g Chamfer CHF (chamfer) Page 297
Chamfer between two straight lines
o g Rounding RND (rounding of corner) Page 299
Circular arc with tangential connection to
the preceding and subsequent contour
elements
- Circle center point CC (circle center) Page 300
c Circular path C (circle) Page 300
Circular path around a circle center CC to
an end point
o Circular path CR (circle by radius) Page 302
Circular path with a specified radius
o Circular path CT ( circle tangential) Page 303

Circular path with tangential connection
to the preceding contour element
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11.3.2 Straight line L

Application
With a straight line L you program a straight traverse motion in any direction.

Description of function
Y

The control moves the tool in a straight line from its current position to the defined
end point. The starting point is the end point of the preceding NC block.

Depending on the kinematics of your machine, you can program up to six axes in a
linear L block.

Programming a straight line L

To program a straight line:

Lo > SelectL

Define the coordinates of the end point
Select radius compensation, if necessary
Define the feed rate, if necessary

Define a miscellaneous function, if necessary

v vyYvyy

Example

11.3.3 Chamfer CHF

Application

With the chamfer function CHF you can insert a chamfer at the intersection of two
straight lines.

Requirements

m Straight lines in the working plane before and after the chamfer
= |dentical tool compensation before and after the chamfer

m Chamfer is machinable with the current tool
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Description of function
Y 12

5 X
! >

40

Cutting two straight lines creates contour corners. You can insert a chamfer at these
contour corners. The angle of the corner is irrelevant; you simply define the length

by which each straight line is shortened. The control does not traverse to the corner
point.

If you program a feed rate in the CHF block, then this feed rate is in effect only while
cutting the chamfer.

Programming a chamfer

To program a chamfer:

orr g > Select CHF
> Define the length of the chamfer
> Define the feed rate, if necessary

Example
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11.3.4 Rounding RND

Application

With the rounding function RND you can use a circular path to round off the
intersection of two path functions.

Requirements

m  Path functions before and after the rounding arc

= |dentical tool compensation before and after the rounding arc
B Rounding is machinable with the current tool

Description of function
Y

T T 1 X
10 40

You program the rounding arc between two path functions. The circular arc
connects tangentially to the previous and subsequent contour element. The control
does not traverse to the intersection.

If you program a feed rate in the RND block, then this feed rate is in effect only while
cutting the rounding arc.

Program rounding RND

To program a rounding RND:
> Select RND

> Define the radius
> Define the feed rate, if necessary
Example
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11.3.5 Circle center point CC

11.3.6

300

Application
You use the circle center point function CC to define a position as circle center point.

Description of function

You define a circle center point by entering coordinates for at most two axes. If you
do not enter coordinates, the control uses the last defined position. The circle center
point remains active until you define a new circle center point. The control does not
traverse to the circle center point.

You need to define a circle center point before you can program a circular path
with C.

o The control simultaneously uses the CC function as the pole for polar
coordinates.

Further information: "Polar coordinate datum at pole CC", Page 307

Programming the circle center point CC

To program a circle center point CC:
> Select CC
» Define the coordinates of the circle center point

cC 4

Example

=

Circular path C

Application

You use the circular path function C to program a circular path around a circle center
point.

Requirement

m Circle center point CC is defined
Further information: "Circle center point CC", Page 300
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Description of function

Yi vi

X

The control moves the tool on a circular path from the current position to the defined
end point. The starting point is the end point of the preceding NC block. You can use
at most two axes to define the new end point.

If you want to program a full circle, then define the same coordinates for the starting
and end point. These points must lie on the circular path.

o In the machine parameter circleDeviation (no. 200901) you can define
the permissible deviation of the circle radius. The maximum permissible
deviation is 0.016 mm.

With the direction of rotation you define whether the control moves along the
circular path in a clockwise or counterclockwise direction.

Definition of the direction of rotation:
m Clockwise: direction of rotation DR- (with radius compensation RL)
m Counterclockwise: direction of rotation DR+ (with radius compensation RL)

Programming a circular path C

To program a circular path with C:

c s > Select C

Define the coordinates of the end point
Select the direction of rotation

Define the feed rate, if necessary

Define a miscellaneous function, if necessary

vV vyVvVvyy

Example
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11.3.7 Circular path CR

Application
You use a radius to program a circular path with the circular path function CR.

Description of function

The control moves the tool on a circular path, with the radius R, from the current
position to the defined end point. The starting point is the end point of the preceding
NC block. You can use at most two axes to define the new end point.

VA

VA

40 70

The starting and end points can be connected with four different circular paths of
the same radius. You define the correct circular path with the central angle CCA of
the circular path radius R and the direction of rotation DR.

The algebraic sign of the circular path radius R is decisive for whether the control
selects a central angle that is greater than or less than 180°.

The radius has the following effects on the central angle:
B Smaller circular path: CCA<180°

Radius with a positive sign R>0
B |onger circular path: CCA>180°

Radius with a negative sign R<0

With the direction of rotation you define whether the control moves along the
circular path in a clockwise or counterclockwise direction.

Definition of the direction of rotation:
m Clockwise: direction of rotation DR- (with radius compensation RL)
®  Counterclockwise: direction of rotation DR+ (with radius compensation RL)

vi

=
X

For a full circle, program two circular paths in succession. The end point of the first
circular path is the starting point of the second. The end point of the second circular
path is the starting point of the first.
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11.3.8

Programming a circular path CR

To program a circular path with CR:
> Select CR

Y
> Define the coordinates of the end point
> Define a positive or negative radius
> Select the direction of rotation
> Define the feed rate, if necessary
> Define a miscellaneous function, if necessary
Note
The distance between the starting and end points must not be greater than the circle
diameter.
Example

; Circular path 1

(]

r

; Circular path 2

]

r

; Circular path 3

o

r

; Circular path 4

Circular path CT

Application

You use the circular path function CT to program a circular path that connects
tangentially to the previously programmed contour element.

Requirement
B Previous contour element programmed

Before you can program a circular path with CT you must program a contour
element to which the circular path can connect tangentially. This requires at least
two NC blocks.
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Description of function

Y

25

45

The control moves the tool on a circular path, with a tangential connection, from the
current position to the defined end point. The starting point is the end point of the
preceding NC block. You can use at most two axes to define the new end point.

When contour elements uniformly merge into another without kinks, then this
transition is referred to as tangential.

Programming a circular path CT

To program a circular path with CT:

o >
>
>
>
>

Note

Select CT

Define the coordinates of the end point
Select radius compensation, if necessary
Define the feed rate, if necessary

Define a miscellaneous function, if necessary

Both coordinates of the contour element must lie in the same plane as the
coordinates of the circular path.

Example
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11.3.9 Circular path in another plane

Application
You can also program circular paths that do not lie in the active working plane.

Description of function

You program circular paths that lie in another plane by entering one axis of the
working plane and the tool axis.

Further information: "Designation of the axes on milling machines', Page 186
You can program circular paths that lie in another plane with the following functions:

o If you want to use the function C for circular paths in another plane, you
must first define the circle center point CC by entering one of the axes of
the working plane and the tool axis.

Spatial arcs are created when these circular paths rotate. When machining spatial
arcs, the control moves in three axes.

Example

HEIDENHAIN | TNC7 | TNCguide | 01/2022 305



Path Functions | Path functions with Cartesian coordinates

11.3.10 Example: Cartesian path functions

3040 70 95

X

T

o1

; Define the workpiece blank for workpiece simulation

; Call the tool in the tool axis and with the spindle speed
: Retract the tool in the tool axis at rapid traverse FMAX
; Pre-position the tool

; Move to working depth at feed rate F = 1000 mm/min

; Approach the contour at point 1 on a circular path with
tangential connection

; Program the first straight line for corner 2

; Program a rounding with R = 10 mm, feed rate
F =150 mm/min

; Move to point 3: starting point of the circular path CR

; Move to point 4: end point of the circular path CR, with
radius R = 30 mm

; Move to point 5
; Move to point 6: starting point of the circular path CT

; Move to point 7: end point of the circular path CT,
arc with tangential connection to point 6; the control
calculates the radius automatically

; Move to last contour point 1

; Depart contour on a circular path with tangential
connection

; Retract the tool, end program

11.4 Path functions with polar coordinates

11.4.1  Overview of polar coordinates
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Overview of path functions with polar coordinates

Key Function Further information
Lo ¥ . Straight line LP (line polar) Page 308
c p ¥ . Circular path CP (circle polar) Page 309

Circular path around circle center point
or pole CC to arc end point
o, * . Circular path CTP (circle tangential polar)  Page 310
Circular path with tangential connection
to the preceding contour element
c p ¥ . Helix with circular path CP (circle polar) Page 311

Combination of a circular and a linear
motion

11.4.2 Polar coordinate datum at pole CC

Application
You must define a pole before you can program with polar coordinates. All polar
coordinates are relative to the pole.

Description of function

vi

>
X

XCC

You use the CC function to define a position as the pole. You define a pole by
entering coordinates for at most two axes. If you do not enter coordinates, the
control uses the last defined position. The pole remains active until you define a new
pole. The control does not traverse to this position.

Programming the CC pole

To program a CC pole:
> Select CC
> Define the coordinates of the pole

cc 4

Example
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11.4.3 Straight line LP

308

Application

With the straight line function LP you program a straight traverse motion in any
direction using polar coordinates.

Requirement

®m Pole CC
You must define a pole CC before programming with polar coordinates.
Further information: "Polar coordinate datum at pole CC", Page 307

Description of function
YA

x Y

The control moves the tool in a straight line from its current position to the defined
end point. The starting point is the end point of the preceding NC block.

You define the straight line with the polar coordinate radius PR and the polar
coordinate angle PA. The polar coordinate radius PR is the distance from the end
point to the pole.

The algebraic sign of PA depends on the angle reference axis:
= |f the angle from the angle reference axis to PR is counterclockwise: PA>0
® |f the angle from the angle reference axis to PR is clockwise: PA<O

Programming a straight line LP

To program a straight line:
Lo > SelectL

Select P

Define the polar coordinate radius PR

Define the polar coordinate angle PA

Select radius compensation, if necessary
Define the feed rate, if necessary

Define a miscellaneous function, if necessary

vV vVvyvVvywyyswy

Note

The Form column allows toggling between the syntaxes for Cartesian and polar
coordinate entry.

Further information: "Form column in the Program workspace', Page 201
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11.4.4

Circular path CP around pole CC

Application

You use the circular path function CP to program a circular path around the defined
pole.

Requirement

m Pole CC
You must define a pole CC before programming with polar coordinates.
Further information: "Polar coordinate datum at pole CC", Page 307

Description of function

25

The control moves the tool on a circular path from the current position to the defined
end point. The starting point is the end point of the preceding NC block.

The distance from the starting point to the pole is automatically both the polar
coordinate radius PR as well as the radius of the circular path. You define the polar
coordinate angle PA that the control moves to with this radius.

Programming a circular path CP

To program a circular path with CP:
c s > Select C

Select P

Define the polar coordinate angle PA

Select the direction of rotation

Define the feed rate, if necessary

Define a miscellaneous function, if necessary

vV vVvyyvYvyy
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Path Functions | Path functions with polar coordinates

Notes

= |nthe Form workspace you can toggle between the syntaxes for Cartesian and

polar coordinate entry.

If you define PA incrementally, you must define the direction of rotation with the
same algebraic sign.

Consider this behavior when importing NC programs from earlier controls, and

adapt the NC programs if necessary.

Example

Circular path CTP

Application

You use the CTP function to program a circular path with polar coordinates that
connects tangentially to the previously programmed contour element.

Requirements

E Pole CC

You must define a pole CC before programming with polar coordinates.
Further information: "Polar coordinate datum at pole CC", Page 307
Previous contour element programmed

Before you can program a circular path with CTP you must program a contour
element to which the circular path can connect tangentially. This requires at least
two positioning blocks.

Description of function
Yi

e

N

40

The control moves the tool on a circular path, with a tangential connection, from the
current position to the end point defined with polar coordinates. The starting point is
the end point of the preceding NC block.

When contour elements uniformly merge into another, without kinks or corners, then
this transition is referred to as tangential.
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Programming a circular path CTP

To program a circular path with CTP:
s > Select CT

Select P

Define the polar coordinate radius PR

Define the polar coordinate angle PA

Define the feed rate, if necessary

Define a miscellaneous function, if necessary

vV vVvyVvVvyysy

Notes
m The pole is not the center of the contour circle!

® The Form column allows toggling between the syntaxes for Cartesian and polar
coordinate entry.

Further information: "Form column in the Program workspace', Page 201

Example

Helix

Application

A helix is a cylindrical spiral that is programmed on a circular path with a constant
pitch.

11.4.6

Requirements

The path contours for a helix can only be programmed with a circular path CP.
Further information: "Circular path CP around pole CC", Page 309

You must define a pole CC before programming with polar coordinates.
Further information: "Polar coordinate datum at pole CC", Page 307
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Description of function

Path Functions | Path functions with polar coordinates

A helix is a combination of a circular path CP and a linear motion perpendicular to

this path. You program the circular path CP in the working plane.
Helices are used in the following cases:

B |arge-diameter internal and external threads
® [ubrication grooves

Dependencies of different thread shapes

The table shows the dependencies between machining direction, direction of
rotation and radius compensation for the different thread shapes:

Internal thread Work direction Direction of Radius compen-
rotation sation
Right-handed 7+ DR+ RL
Z- DR- RR
Left-handed 7+ DR- RR
Z- DR+ RL
External thread Work direction Direction of Radius compen-
rotation sation
Right-handed Z+ DR+ RR
Z- DR- RL
Left-handed Z+ DR- RL
Z- DR+ RR
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Programming a helix

o Define the same algebraic sign for the direction of rotation DR and the
incremental total angle IPA. The tool may otherwise move on a wrong
path.

To program a helix:
c s > Select C

. > Select P
. Select |

Define the incremental total angle IPA

Define the incremental total height IZ

Select the direction of rotation

Select radius compensation

Define the feed rate, if necessary

Define a miscellaneous function, if necessary

vV VvVvyVvVvyeysy
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Path Functions | Path functions with polar coordinates

Example

This example includes the following default values:

= M8 thread

B |eft-handed thread miller

The drawing and the default values allow deriving the following information:
® nternal machining

B Right-hand thread

= RR radius compensation

The derived information requires the machining direction Z-.

Further information: "Dependencies of different thread shapes', Page 312
Specify and calculate the values below:

® |ncremental total machining depth

B Number of thread grooves

B [ncremental total angle

Formula Definition

I1Z=D+RI+RO  Theincremental total machining depth IZ results from the
thread depth D (depth) and from the optional thread run-in
values RI (run-in) and thread run-out values RO (run-out).

n=1Z+P The number of thread grooves n (number) results from the
incremental total machining depth 1Z divided by the pitch
P (pitch).

IPA=nx360° The incremental total angle IPA results from the number

of thread grooves n (number) multiplied by 360° for one
complete revolution.

; Pre-position in the tool axis
; Pre-position in the plane

; Activate the pole

; Cut the thread
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Alternative solution with repetition of program parts

; Pre-position in the tool axis
; Pre-position in the plane

; Activate the pole

; Cut the first thread groove

; Cut the next nine thread grooves, REP 9 =
number of remaining machining processes

The solution approach uses the thread pitch directly as the incremental plunging
depth per revolution.

REP shows the number of necessary repeats required for reaching the calculated ten
infeed runs.

Further information: "Subprograms and program section repeats with the label LBL",
Page 332
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11.4.7 Example: Polar straight lines

™ T

5 50 100

; Workpiece blank definition

; Tool call

; Define the datum for polar coordinates
: Retract the tool

; Pre-position the tool

; Move to working depth

; Approach the contour at point 1 on a circular path with
tangential connection

; Move to point 2
; Move to point 3
; Move to point 4
; Move to point 5
; Move to point 6
; Move to point 1

; Depart contour on a circular path with tangential
connection

; Retract the tool, end program
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11.5 Approaching and departing from a contour

11.5.1 Overview of path shapes

Approach and departure functions are used to gently move the tool to or from a
contour, without leaving any machining marks on the workpiece.

The APPR folder of the Insert NC function window contains the following functions:

Symbol Function Further information

@ APPR LT or APPR PLT Page 320

Use Cartesian or polar coordinates to
approach a contour on a straight line with
a tangential connection

APPR LN or APPR PLN Page 321

Use Cartesian or polar coordinates to
approach a contour on a straight line
perpendicular to the first contour point

~9
@ APPR CT or APPR PCT Page 322
&

Use Cartesian or polar coordinates to
approach a contour on a circular path
with a tangential connection

APPR LCT or APPR PLCT Page 323

Use Cartesian or polar coordinates to
approach a contour on a circular path
with a tangential connection and a
straight line

The DEP folder of the Insert NC function window contains the following functions:

Symbol Function Further information

DEP LT Page 325
Depart contour on a straight line with a

tangential connection

DEP LN Page 325
Depart contour on a straight line perpen-

dicular to the last contour point

DEP CT Page 327
Depart contour on a circular path with a

tangential connection

DEP LCT or DEP PLCT Page 327

Use Cartesian or polar coordinates to
depart a contour on a circular path with a
tangential connection and a straight line

E.ﬁ—

Ir—ﬂI

o You can switch between entry of Cartesian and polar coordinates in the
form or by pressing the P key.

Further information: "Fundamentals of coordinate definitions", Page 290
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Approaching or departing a helix

The tool approaches and departs a helix in the extension of the helix by moving on a

circular path that connects tangentially to the contour. Use the APPR CT and DEP CT
functions for this.

Further information: "Helix’, Page 311
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11.5.2 Positions for approach and departure

W RO

P
4

A PR
@PS RO
NOTICE

Danger of collision!

The control traverses from the current position (starting point Ps) to the auxiliary
point Py at the last feed rate entered. If you programmed FMAX in the last
positioning block before the approach function, the control also approaches the
auxiliary point Py at rapid traverse.

> Program a feed rate other than FMAX before the approach function

The control uses the following positions when approaching and departing a contour:
B Starting point Pg
You program the starting point Pg before an approach block without radius
compensation. The starting point is located outside of the contour.
= Auxiliary point Py
For some path shapes an auxiliary point Py is necessary for approaching

or departing the contour. The control calculates the auxiliary point from the
information in the approach or departure blocks.

B First contour point Py
You program the first contour point P, in the approach block together with the
radius compensation.
® | ast contour point Pg
You program the last contour point Pg with any path function.
B End point Py
The position Py is located outside of the contour and results from the

information in the departure block. The departure block automatically rescinds
the radius compensation.

NOTICE

Danger of collision!

The control does not automatically check whether collisions can occur between
the tool and the workpiece. Incorrect pre-positioning and incorrect auxiliary points
Py can also lead to contour damage. There is danger of collision during the
approach movement!

» Program a suitable pre-position

> Check the auxiliary point Py, the sequence and the contour with the aid of the
graphic simulation
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Path Functions | Approaching and departing from a contour

Approach functions APPR LT and APPR PLT

Application

The control uses these functions to approach a contour on a straight line with
tangential connection. You use APPR LT to define the starting point of the contour
with Cartesian coordinates, and APPR PLT for polar coordinates.

Description of function
YA

35

N P ‘/%)

20
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35 40

The control approaches the contour as follows:
m  On a straight line from the starting point Pg to an auxiliary point Py

m  On a straight line, tangentially from the auxiliary point Py to the first contour point
Pa

The auxiliary point Py is separated from the first contour point P, by the distance
LEN.

Programming APPR LT and APPR PLT

o If you want to program this path shape with polar coordinates, then you
must first define a pole CC.

Further information: "Polar coordinate datum at pole CC", Page 307

3

To define the approach function:

> Use any path function to approach the starting point Pg

APPR > Select APPR DEP

o The control opens the Insert NC function window.
Select the path shape, for example APPR LT

Define the coordinates of the first contour point Pp
Use LEN to define the distance to the auxiliary point Py
Select radius compensation RR/RL

vV vV .v.Vv YV

Example APPR LT

11 L X+40 Y+10 RO FMAX M3 ; Approach Ps without radius compensation

12 APPR LT X+20 Y+20 Z-10 LEN15 RR ; P, with radius compensation RR; distance
F100 Py to Py LEN 15

13 L X+35Y+35 ; End point of first contour element

14L ... ; Next contour element
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11.5.4 Approach functions APPR LN and APPR PLN

Application

The control uses these functions to approach a contour on a straight line
perpendicular to the first contour point. You use APPR LN to define the starting point
of the contour with Cartesian coordinates, and APPR PLN for polar coordinates.
Description of function

35

20

10

x Y

10 20 40

The control approaches the contour as follows:

B On a straight line from the starting point P to an auxiliary point Py

= On a straight line, perpendicularly from the auxiliary point Py to the first contour
point Py

The auxiliary point Py is separated from the first contour point P, by the distance
LEN.

o If you program RO, the control stops the machining/simulation with an
error message.

This behavior differs from the iTNC 530 control.

Programming APPR LN and APPR PLN

0 If you want to program this path shape with polar coordinates, then you
must first define a pole CC.

Further information: "Polar coordinate datum at pole CC", Page 307

To define the approach function:

> Use any path function to approach the starting point Pg

APPR » Select APPR DEP

o The control opens the Insert NC function window.
@ Select the path shape, for example APPR LN
Define the coordinates of the first contour point Py

Use LEN to define the positive distance to the auxiliary point
Ph

> Select radius compensation RR/RL

vV V.V V
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Example APPR LN

; Approach Pg without radius compensation

; Pa with radius compensation RR; distance
Pyto Py LEN 15

; End point of first contour element

: Next contour element

11.5.5 Approach functions APPR CT and APPR PCT

Application

The control uses these functions to approach a contour on a circular path with
tangential connection. You use APPR CT to define the starting point of the contour
with Cartesian coordinates, and APPR PCT for polar coordinates.

Description of function

35

20

10

X

The control approaches the contour as follows:
B On a straight line from the starting point Pg to an auxiliary point Py

= On a circular path that tangentially transitions to the first contour element, from
the auxiliary point Py to the first contour point Py
The circular path from Py to P, is defined by center angle CCA and radius
R. The direction of rotation of the circular path depends on the active radius
compensation and the algebraic sign of radius R.
The table shows the relationship between the radius compensation, the algebraic
sign of the radius R, and the direction of rotation:

Radius compensation Algebraic sign of R Direction of rotation
RL Positive Counterclockwise
RL Negative Clockwise

RR Positive Clockwise

RR Negative Counterclockwise

The following applies regarding the center angle CCA:
B Only positive input values
= Maximum input value 360°
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Programming APPR CT and APPR PCT

o If you want to program this path shape with polar coordinates, then you
must first define a pole CC.

Further information: "Polar coordinate datum at pole CC", Page 307

To define the approach function:
> Use any path function to approach the starting point Pg
APPR » Select APPR DEP

[DEP

> The control opens the Insert NC function window.
@ > Select the path shape, for example APPR CT
» Define the coordinates of the first contour point P,
> Define the circle center angle CCA
» Define the radius R of the circular path
> Select radius compensation RR/RL
Notes
= |f you enter a negative value for the radius R, the position of the auxiliary point Py
changes.

= |f you program RO, the control stops the machining/simulation with an error
message. This behavior differs from the iTNC 530 control.

Example APPR CT

; Approach Pg without radius compensation

; Pa with radius compensation RR, radius of
the circular path: R 10

; End point of first contour element

- Next contour element

11.5.6 Approach functions APPR LCT and APPR PLCT

Application

The control uses these functions to approach a contour on a circular path

with tangential connection and a straight line. You use APPR LCT to define the
starting point of the contour with Cartesian coordinates, and APPR PLCT for polar
coordinates.
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Description of function
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The control approaches the contour as follows:
m  On a straight line from the starting point Pg to an auxiliary point Py

If you program the Z coordinate in the approach block, the control simultaneously
moves the tool from the starting point Pg to the auxiliary point Py.

m On a circular path in the working plane from the auxiliary point Py to the first
contour point Py

The circular path is connected tangentially both to the line Pg to Py as well as to

the first contour element. Once this information is entered, the radius R suffices
to unambiguously define the tool path.

o The feed rate programmed in the approach block is effective for the
entire path that the control traverses in the approach block. If no feed
rate is programmed before the approach block, the control generates an
error message.

Programming APPR LCT and APPR PLCT

o If you want to program this path shape with polar coordinates, then you
must first define a pole CC.

Further information: "Polar coordinate datum at pole CC", Page 307

To define the approach function:

> Use any path function to approach the starting point Pg

APPR > Select APPR DEP

o The control opens the Insert NC function window.

@ Select the path shape, for example APPR LCT

Define the coordinates of the first contour point Pa

Define a positive value for the radius R of the circular path
Select radius compensation RR/RL

vV v . vVv.Vv YV

Example APPR LCT

11 L X+40 Y+10 RO FMAX M3 ; Approach Pg without radius compensation

12 APPR LCT X+10 Y+20 Z-10 R10 RR  ; P, with radius compensation RR, radius of
F100 the circular path: R 10

13 L X+20 Y+35 ; End point of first contour element

14L ... ; Next contour element
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11.5.7

11.5.8

Departure function DEP LT

Application

The control uses the DEP LT function to depart a contour on a straight line with
tangential connection.

Description of function
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The control departs the contour as follows:
m  On a straight line from the last contour point Pg to the end point Py
m The line lies on the extension of the last contour element.

Py is separated from Pg by the distance LEN.

Programming DEP LT

To define the departure function:

> Program the last contour element with the end point Pg and radius
compensation

APPR > Select APPR DEP

o > The control opens the Insert NC function window.

» Select DEP LT

> Use LEN to define the distance to the auxiliary point Py

Example

; Last contour element Pg with radius
compensation RR

; Distance from Pg to Py: LEN 12.5

; Retract in Z, return jump, end program

Departure function DEP LN

Application

The control uses the DEP LN function to depart a contour on a straight line
perpendicular to the last contour point.
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Description of function
Yi

20

<Y

The control departs the contour as follows:

m  On a straight line from the last contour point Pg to the end point Py

m The line leads away from the last contour point Pg on a perpendicular path.
Py is separated from Pg by the distance LEN plus the tool radius.

Programming DEP LN

To define the departure function:

> Program the last contour element with the end point Pg and radius
compensation

Select APPR DEP

The control opens the Insert NC function window.

Select DEP LN

Use LEN to define the positive distance to the auxiliary point
Ph

APPR
/DEP

@l
o (4

vV VvV yYy

Example

; Last contour element Pg with radius
compensation RR

; Distance from Pg to Py: LEN 20

; Retract in Z, return jump, end program
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11.5.9 Departure function DEP CT

Application

The control uses the DEP CT function to depart a contour on a circular path with
tangential connection.

Description of function
Y
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The control departs the contour as follows:
= On a circular path from the last contour point Pg to the end point Py
B The circular path connects tangentially to the last contour element

The circular path from Pg to Py is defined by center angle CCA and radius
R. The direction of rotation of the circular path depends on the active radius
compensation and the algebraic sign of radius R.
The table shows the relationship between the radius compensation, the algebraic
sign of the radius R, and the direction of rotation:

Radius compensation Algebraic sign of R Direction of rotation
RL Positive Counterclockwise
RL Negative Clockwise

RR Positive Clockwise

RR Negative Counterclockwise

The following applies regarding the center angle CCA:
= Only positive input values
= Maximum input value 360°

Note

If you enter a negative value for the radius R, the position of the end point Py
changes.

Example

; Last contour element Pg with radius
compensation RR

; Center angle CCA 180°, radius of the
circular path: R 8

; Retract in Z, return jump, end program
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11.5.10 Departure functions DEP LCT and DEP PLCT

328

Application

The control uses these functions to depart a contour on a circular path with
tangential connection and a straight line. You use DEP LCT to define the end point
with Cartesian coordinates, and DEP PLCT for polar coordinates.

Description of function
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The control departs the contour as follows:
= On a circular path from the last contour point Pg to the auxiliary point Py

® On a straight line from the auxiliary point Py to the end point Py

If you program the Z coordinate in the departure block, the control simul-
taneously moves the tool from the auxiliary point Py to the end point Py.

The circular path is connected tangentially both to the last contour element as
well as to the line Py to Py. Once this information is entered, the radius R suffices
to unambiguously define the tool path.

Programming DEP LCT and DEP PLCT

o If you want to program this path shape with polar coordinates, then you
must first define a pole CC.

Further information: "Polar coordinate datum at pole CC", Page 307

To define the departure function:

» Program the last contour element with the end point Pg and radius
compensation

APPR
/DEP

vV v.v Vv y

Select APPR DEP

The control opens the Insert NC function window.
Select the path shape, for example DEP LN

Define the coordinates of the end point Py

Define a positive value for the radius R of the circular path

Example DEP LCT

11L Y+20 RR F100 ; Last contour element Pg with radius
compensation RR

12 DEP LCT X+10 Y+12 R+8 F100 ; Coordinates Py, radius of the circular path:
R8

13 L Z+100 FMAX M2 ; Retract in Z, return jump, end program
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Definitions

Abbreviation Definition

APPR (approach)  Approach function

DEP (departure) Departure function

L (line) Line segment

C (circle) Circle

T (tangential) Continuous, smooth transition
N (normal) Perpendicular line
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Programming Techniques | Subprograms and program section repeats with the label LBL

Subprograms and program section repeats with the label
LBL

Application

Subprograms and program section repeats enable you to program a machining
sequence once and then run it as often as necessary. Use subprograms to insert
contours or complete machining steps after the end of the program and call them in
the NC program. Program section repeats repeat single or several NC blocks during
the NC program. Subprograms and program section repeats can also be combined.

Subprograms and program section repeats are programmed with the NC function
LBL.

Related topics
®  Executing NC programs within another NC program

Further information: "Calling an NC program with PGM CALL", Page 336
= Jumps with conditions as if-then decisions.

Further information: " Jump commands folder", Page 1283

Description of function

The label LBL is used for defining the machining steps for subprograms and
program section repeats.

The control offers the following keys and icons in connection with labels:

Key or icon Function
LBL Create LBL
SET
LBL Call LBL: Jump to the label in the NC program

CALL

Q; In case of LBL number: Enter the next free number automati-
cally

Defining a label with LBL SET
The LBL SET function defines a new label in the NC program.

Each label must be unambiguously identifiable in the NC program by a number or
aname. If a number or a name exists twice in an NC program, the control shows a
warning ahead of the NC block.

LBL 0 marks the end of a subprogram. This number is the only one which may exist
any number of times in the NC program.
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; Subprogram for resetting a coordinate
transformation

The NC function includes the following syntax elements:

Syntax element Meaning

LBL Syntax initiator for a label

Oor™" Number or name of the label.
Fixed or variable number or name
Input: 0...65535 or text width 32
Use an icon to enter the next free number automatically.
Further information: "Description of function', Page 332

Calling a label with CALL LBL
The CALL LBL function calls a label in the NC program.

When the control reads CALL LBL, it jumps to the defined label and continues
executing the NC program from this NC block. When the control reads LBL 0O, it
jumps back to the next NC block after CALL LBL.

In case of program section repeats, you can optionally define that the control
executes that jump several times.

Input

; Call label 1 twice

The NC function includes the following syntax elements:

Syntax element Meaning

CALL LBL Syntax initiator for calling a label

Number, " " or QS Number or name of the label.
Fixed or variable number or name
Input: 1...65535 or text width 32 or 0...1999

The label can be selected from a selection menu including all
labels available in the NC program.

REP Number of repetitions until the control executes the next
NC block

Optional syntax element
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Subprograms
0 BEGIN PGM ...

?

. CALL LBL1

<

" L Z+100 M2

: END PGM ...

A subprogram allows calling parts of an NC program any number of times at
different points of the NC program, e. g. machining positions or a contour.

A subprogram starts with a LBLIabel and ends with LBL 0. CALL LBL calls the
subprogram from any point in the NC program. In this process, repetitions must not
be defined with REP.

The control executes the NC program as follows:

1T The control executes the NC program up to the CALL LBL function.

2 The control jumps to the beginning of the defined subprogram LBL.

3 The control executes the subprogram up to the subprogram end LBL 0.
4

After that, the control jumps to the next NC block after CALL LBL and continues
executing the NC program.

The following conditions apply to subprograms:

m A subprogram cannot call itself

® CALL LBL 0 is not permitted (Label 0 is only used to mark the end of a
subprogram).

®  Write subprograms after the NC block with M2 or M30

If subprograms are located in the NC program before the NC block with M2 or
M30, they will be executed at least once even if they are not called

The control displays information about the active subprogram on the LBL tab of the
Status workspace.

Further information: "LBL tab", Page 153
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Program-section repeats
0 BEGINPGM ...

9

. LBL1

Podod

. CALL LBL1REP2

. END PGM ...

A program section repeat allows repeating a part of an NC program any number of
times, e. g. contour machining with incremental infeed.

A program section repeat starts with a LBL label and ends after the last
programmed repetition REP of the label call CALL LBL.

The control executes the NC program as follows:
1 The control executes the NC program up to the CALL LBL function.

In this process, the control already executes the program section once because
the program section to be repeated is positioned ahead of the CALL LBL
function.

2 The control jumps to the beginning of the program section repeat LBL.

3 The control repeats the program section as many times as programmed under
REP.

4 After that, the control continues executing the NC program.
The following conditions apply to program section repeats:

® Program the program section repeat before the end of the program with M30 or
M2.

= No LBL 0 can be defined with a program section repeat.

B The total number of times the program section is executed is always one more
than the programmed number of repeats, because the first repeat starts after the
first machining process.

The control displays information about the active program section repeat on the LBL
tab of the Status workspace.

Further information: "LBL tab", Page 153

Notes

® The control displays the NC function LBL SET in the structure by default.
Further information: "Structure column in the Program workspace", Page 1386
B You can repeat a program section up to 65 534 times in succession

= The following characters are allowed in the name of a label: #$% & ,-_. 01234
56789 @abcdefghijklmnopgrstuvwxyzABCDEFGHIJKLM
NOPQRSTUVWXYZ

m The following characters are not allowed in the name of a label: <blank>1"" () *
+<=>20/1M {1y~

m Before creating your NC program, compare the subprogram and program section
repeat programming techniques using if-then decisions.

You can thereby avoid possible misunderstandings and programming errors.
Further information: " Jump commands folder", Page 1283
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Programming Techniques | Selection functions

Selection functions

Overview of selection functions

The Selection functions folder of the Insert NC function window contains the
following functions:

Icon Function Further information
P Call an NC program with PGM CALL Page 336

Select a datum table with SEL TABLE Page 958

Select a point table with SEL PATTERN Page 347

Select a contour program with SEL Page 359

CONTOUR

Select an NC program with SEL PGM Page 338

Call the last selected file with CALL Page 338

SELECTED PGM

Select any NC program with SEL CYCLE Page 425
as a machining cycle

Select a correction table with SEL CORR- Page 1044
TABLE

Open the file with OPEN FILE Page 1079

Calling an NC program with PGM CALL

Application

The PGM CALL function calls another separate NC program from an NC program.
The control executes the called NC program at the point where you called it in
the NC program. This allows executing e. g. a machining process with different
transformations.

Related topics
m Program call with cycle 12 PGM CALL

Further information: "Cycle 12 PGM CALL ", Page 341
®  Program call following selection

Further information: "Selecting an NC program and calling it with SEL PGM and
CALL SELECTED PGM ", Page 338

m  Executing several NC programs as a job list
Further information: "Pallet Machining and Job Lists", Page 1763
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Description of function
0 BEGIN PGM A

+ CALLPGM B

' END PGM A

The control executes the NC program as follows:

.

The control executes the calling NC program until another NC program is called
with CALL PGM.

After that, the control executes the called NC program up to the last NC block.

Then the control continues executing the calling NC program from the next
NC block after CALL PGM.

The following conditions apply to program calls:

The called NC program must not contain a CALL PGM call into the calling
NC program. This creates an endless loop.

The called NC program must not contain a miscellaneous function M30 or M2.

If you have defined subprograms with labels in the called NC program, you can
replace M30 or M2 by the jump function FN 9: If +0 EQU +0 GOTO LBL 99. Now
the control will not execute e. g. subprograms without a call.

Further information: "Unconditional jump', Page 1284

If the called NC program contains the miscellaneous functions, the control
generates an error message.

The called NC program must be complete. If the NC block END PGM is missing,
the control outputs an error message.

Input

The NC function includes the following syntax elements:

Syntax element Meaning

CALL PGM Syntax initiator for calling an NC program

reset.h Path of the called NC program

The NC program can be selected in a selection menu.
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The control does not automatically check whether collisions can occur between
the tool and the workpiece. If you do not specifically rescind the coordinate
transformations in the called NC program, these transformations will also take
effect in the calling NC program. Danger of collision during machining!

Programming Techniques | Selection functions

Notes

NOTICE

Danger of collision!

> Reset used coordinate transformations in the same NC program
» Check the machining sequence using a graphic simulation if required

The program call path including the name of the NC program may contain no
more than 255 characters.

If the called file is located in the same directory as the file you are calling it from,
you can also enter just the file name without the path. If you select the file using
the selection menu, the control automatically proceeds in this manner.

If you want to program variable program calls in connection with string
parameters, use the SEL PGM function.

Further information: "Selecting an NC program and calling it with SEL PGM and
CALL SELECTED PGM ', Page 338

As arule, Q parameters are effective globally with a PGM CALL. So please note
that changes to Q parameters in the called NC program can also influence the
calling NC program. If required, use QL parameters which are effective only in the
active NC program.

While the control is executing the calling NC program, editing of all called
NC programs is disabled.

Selecting an NC program and calling it with SEL PGM and CALL
SELECTED PGM

Application

The function SEL PGM allows selecting another separate NC program that you
can call at a different position in the active NC program. The control executes the
selected NC program at the position where you call it in the calling NC program
using CALL SELECTED PGM.

Related topics
m Calling the NC program directly

Further information: "Calling an NC program with PGM CALL", Page 336
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Description of function
The control executes the NC program as follows:

1 The control executes the NC program until another NC program is called
with CALL PGM. When the control reads SEL PGM, it remembers the defined
NC program.

2 When the control reads CALL SELECTED PGM, it calls the NC program previously
selected at this point.

3 After that, the control executes the called NC program up to the last NC block.

4 Then the control continues executing the calling NC program with the next
NC block after CALL SELECTED PGM.

The following conditions apply to program calls:

® The called NC program must not contain a CALL PGM call into the calling
NC program. This creates an endless loop.

® The called NC program must not contain a miscellaneous function M30 or M2.
If you have defined subprograms with labels in the called NC program, you can
replace M30 or M2 by the jump function FN 9: If +0 EQU +0 GOTO LBL 99. Now
the control will not execute e. g. subprograms without a call.
Further information: "Unconditional jump", Page 1284

If the called NC program contains the miscellaneous functions, the control
generates an error message.

® The called NC program must be complete. If the NC block END PGM is missing,
the control outputs an error message.

Input
11 SEL PGM "reset.h" ; Select an NC program for calling
* -
21 CALL SELECTED PGM ; Call the selected NC program

The NC function SEL PGM includes the following syntax elements:

Syntax element Meaning

SEL PGM Syntax initiator for selecting an NC program to be called
""or QS Path of the called NC program

Fixed or variable name

The NC program can be selected in a selection menu.

The NC function CALL SELECTED PGM includes the following syntax elements:

Syntax element Meaning

CALL SELECTED  Syntax for calling the selected NC program
PGM
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Notes

Within the SEL PGM function, the NC program can also be selected with QS pa-
rameters so that the program call can be variably controlled.

If an NC program called by CALL SELECTED PGM is missing, the control
interrupts the execution or simulation of the program with an error message.
In order to avoid undesired interruptions during program run, you can use the
function FN 18: SYSREAD (ID10 NR110 and NR111) to check all paths at the
beginning of the program.

Further information: "Read system data with FN 18: SYSREAD", Page 1290

If the called file is located in the same directory as the file you are calling it from,
you can also enter just the file name without the path. If you select the file using
the selection menu, the control automatically proceeds in this manner.

As arule, Q parameters are effective globally with a PGM CALL. So please note
that changes to Q parameters in the called NC program can also influence the
calling NC program. If required, use QL parameters which are effective only in the
active NC program.

While the control is executing the calling NC program, editing of all called
NC programs is disabled.

Cycle 14 CONTOUR

Application

In Cycle 14 CONTOUR, list all subprograms that are to be superimposed to define
the overall contour .

Notes

This cycle can only be executed in the FUNCTION MODE MILL and FUNCTION
MODE TURN machining modes.

Cycle 14 is DEF-active which means that it becomes effective as soon as it is
defined in the NC program.

You can list up to 12 subprograms (subcontours) in Cycle 14.
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12.3.1 Cycle parameters

Help graphic Parameter

Label numbers for contour?

Enter all label numbers for the individual subprograms that
are to be superimposed to define a contour. Confirm each
number with the ENT key. Confirm your entries with the END
key. Up to 12 subprogram numbers are possible.

Input: 0...65535

Example

12.4 Cycle 12 PGM CALL

Application

o , O] o o]
°©7 CYCLDEF12.0 ° —<#»0 BEGINPGM
° PGM CALL i LOT31MM  °
o8 CYCL DEF 12.1 o :
2 LoT31 J | o :
°9..M99 I °
e ¢ L= ENDPGM  ?
o N ;\/3

NC programs that you have created (such as special drilling cycles or geometrical
modules) can be written as machining cycles. These NC programs can then be
called like normal cycles.

Notes

m This cycle can be executed in the FUNCTION MODE MILL, FUNCTION MODE
TURN, and FUNCTION DRESS machining modes.

m Asarule, Q parameters are globally effective when called with Cycle 12. So
please note that changes to Q parameters in the called NC program can also
influence the calling NC program.

Notes on programming

m The NC program you are calling must be stored in the internal memory of your
control.

= |f the NC program you are defining to be a cycle is located in the same directory
as the NC program you are calling it from, you need only enter the program
name.

= [f the NC program you are defining to be a cycle is not located in the same
directory as the NC program you are calling it from, you must enter the complete
path, for example TNC:\KLAR35\FK1\50.H.
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12.4.1 Cycle parameters

Help graphic Parameter

Program name

Enter the name of the NC program to be called and, if neces-
sary, the path where it is located,

Use the Select File Select in the action bar of the NC program
to be called.

Call the NC program with:

B CYCL CALL (separate NC block) or

® M99 (blockwise) or

® M89 (executed after every positioning block)

Declare NC program 1_Plate.h as a cycle and call it with M99

12.5 Nesting of programming techniques

Application
Programming techniques can also be combined with one another, e. g. another
separate NC program or a subprogram can be called in a program section repeat.

The nesting depth defines, among other things, how often program sections or
subprograms may contain further subprograms or program section repeats.

Related topics

® Subprograms

Further information: "Subprograms”, Page 334

Program section repeats

Further information: "Program-section repeats’, Page 335
Calling a separate NC program

Further information: "Selection functions’, Page 336

Description of function
The following maximum nesting depths apply to NC programs:
= Maximum nesting depth for subprograms: 19

B Maximum nesting depth for external NC programs: 19, for which a CYCL CALL
has the effect of calling an external program

B You can nest program section repeats as often as desired
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12.5.1 Example

; Call subprogram LBL "UP1"

; Last program block of main program with
M30

; Start of subprogram "UP1"

; Call subprogram LBL 2

; End of sub program "UP1"
; Start of subprogram LBL 2

; End of subprogram LBL 2
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The control executes the NC program as follows:
NC program UPGMS is executed up to NC block 11.
Subprogram UP1 is called and executed up to NC block 31.

Subprogram 2 is called, and executed up to NC block 51. End of subprogram 2
and return jump to the subprogram from which it was called.

Subprogram UP1 is called, and executed from NC block 32 up to NC block 41.
End of subprogram UP1 and return jump to NC program UPGMS.

NC program UPGMS is executed from NC block 12 up to NC block 21. Program
end with return jump NC block 1.

w N =

N
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; Start of program section 1

; Start of program section 2

; Call program section 2 and repeat twice

; Call program section 1 including program
section 2 and repeat once

The control executes the NC program as follows:
NC program REPS is executed up to NC block 31.

The program section between NC block 31 and NC block 21 is repeated twice,
meaning that it is executed three times in total.

NC program REPS is executed from NC block 32 up to NC block 41.
The program section between NC block 41 and NC block 11 is repeated once,

meaning that it is executed twice in total (including the program section repeat
between NC block 21 and NC block 31

NC program REPS is executed from NC block 42 up to NC block 51. Program end
with return jump to NC block 1.
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; Start of program section 1
; Call subprogram 2

; Call program section 1 and repeat twice

; Last NC block of main program with M30
; Start of subprogram 2

; End of subprogram 2

The control executes the NC program as follows:
NC program UPGREP is executed up to NC block 12.
Subprogram 2 is called, and executed up to NC block 31.

The program section between NC block 13 and NC block 11 (including
subprogram 2) is repeated twice, meaning that it is executed three times in total.

NC program UPGREP is executed from NC block 14 up to NC block 21. Program
end with return jump to NC block 1.
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~
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13.1  Point tables

Application

With a point table you can execute one or more cycles in sequence on an irregular
point pattern.

Related topics
m Contents of a point table, hiding individual points
Further information: "Point table", Page 1856

Description of function

Coordinates in a point table

If you are using drilling cycles, the coordinates of the working plane in the point
table represent the hole centers. If you are using milling cycles, the coordinates of
the working plane in the point table represent the starting point coordinates of the
respective cycle, e.g. center coordinates of a circular pocket. The coordinates of the
spindle axis correspond to the coordinate of the workpiece surface.

The control retracts the tool to the clearance height when traversing between the
starting points. Depending on which is greater the control uses either the tool axis
coordinate from the cycle call or the value from cycle parameter Q204 2ND SET-UP
CLEARANCE.

NOTICE

Danger of collision!

If you program a clearance height for individual points in a point table, the control
will ignore the value from the cycle parameter Q204 2ND SET-UP CLEARANCE for
all points!

» Program the function GLOBAL DEF 125 POSITIONING so that the control will
take into account the clearance height only for the respective point.

Effect with cycles

SL cycles and Cycle 12
The control interprets the points in the point table as an additional datum shift.

Cycles 200 to 208, 262 to 267

The control interprets the points of the working plane as coordinates of the hole
centers. If you want to use the coordinate defined in the point table as the starting
point coordinate in the tool axis, you must define the coordinate of the workpiece
upper edge (Q203) as 0.

Cycles 210 to 215

The control interprets the points as an additional datum shift. If you want to use the
points defined in the point table as the starting point coordinates, you must program
the starting points and the coordinate of the workpiece upper edge (Q203) in the
respective milling cycle as 0.

o You can no longer insert these cycles on the control, but you can edit and
run them in existing NC programs.
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13.1.1

13.1.2

Cycles 251 to 254

The control interprets the points on the working plane as coordinates of the cycle
starting point. If you want to use the coordinate defined in the point table as the
starting point coordinate in the tool axis, you must define the coordinate of the
workpiece upper edge (Q203) as 0.

Selecting the point table in the NC program with SEL PATTERN

To select the point table:
L > Select Insert NC function
> The control opens the Insert NC function window.
> Select SEL PATTERN

000
oo0o

Select File selection

The control opens a window for the file selection.
Select the desired point table through the file structure
Confirm your input

The control concludes the NC block.

VvV Vv vV VY

If the point table is not stored in the same directory as the NC program, you must
define the complete path name. In the Program settings window you can define
whether the control creates absolute or relative paths.

Further information: "Settings in the Program workspace", Page 197
Example
7 SEL PATTERN “TNC:\nc_prog\Positions.PNT

Calling the cycle with a point table

If you want to call a cycle at the points that you defined in the point table, then
program the cycle call with CYCLE CALL PAT.

CYCL CALL PAT enables the control to execute the point table that you defined last.

To call a cycle in conjunction with a point table:

et > Select Insert NC function
> The control opens the Insert NC function window.
> Select CYCL CALL PAT

> Enter a feed rate

The control will use this feed rate to traverse between
the points of the point table. If you do not enter a feed
rate, the control moves the tool at the feed rate last
defined.

> Define miscellaneous functions, if necessary
> Confirm your input with the END key
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Notes

= |nthe GLOBAL DEF 125 function you can use the setting Q435=1 to force the
control to always move to the 2nd set-up clearance from the cycle during the
positioning between the points.

= |f you want to move at reduced feed rate when pre-positioning in the tool axis,

program the M103 miscellaneous function.

With CYCL CALL PAT the control runs the point table that you last defined, even if

you defined the point table with an NC program that was nested with CALL PGM.

Superimposed contours

Fundamentals
Y

X

Pockets and islands can be overlapped to form a new contour. You can thus enlarge
the area of a pocket by another pocket or reduce it by an island.

Subprograms: overlapping pockets

o The following examples show contour subprograms that are called by
Cycle 14 CONTOUR in a main program.

Pockets A and B overlap.

The control calculates the points of intersection ST and S2. They need not be
programmed.

The pockets are programmed as full circles.

Subprogram 1: Pocket A
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13.2.3
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Both surfaces A and B are to be machined, including the overlapping area:
m The surfaces A and B must be pockets
® The first pocket (in Cycle 14) must start outside the second pocket

Surface A:

Surface B:
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13.2.4 Surface resulting from difference

Surface A is to be machined without the portion overlapped by B:
m Surface A must be a pocket and B an island.

® A must start outside of B.

® B must start inside of A.

Surface A:

[72]
c
=3
)
o
o
4

13.2.5 Surface resulting from intersection

QM.A.B

Only the area where A and B overlap is to be machined. (The areas covered by A or B
alone are to be left unmachined.)

® A and B must be pockets
= A must start inside of B
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13.3 Simple contour formula

13.3.1 Fundamentals

Program structure: Machining with SL Cycles and simple contour formula
0 BEGIN CONTDEF MM

5 CONTOUR DEF

6 CYCL DEF 20 CONTOUR DATA

8 CYCL DEF 21 ROUGH-OUT

9 CYCL CALL

13 CYCL DEF 23 FLOOR FINISHING
14 CYCL CALL

16 CYCL DEF 24 SIDE FINISHING
17 CYCL CALL

50 L Z+250 RO FMAX M2
51 END PGM CONTDEF MM

Using simple contour formulas, you can easily combine up to nine subcontours
(pockets or islands) to program a particular contour. The control calculates the
complete contour from the selected subcontours.

o The memory capacity for programming an SL cycle (all contour
description programs) is limited to 128 contours. The number of
possible contour elements depends on the type of contour (inside or
outside contour) and the number of contour descriptions. You can
program up to 16384 contour elements.

Void areas

Using optional void areas V (void), you can exclude areas from machining. These
area can be, for example, contours in castings or areas machined in previous steps.
You can define up to five void areas.

If you are using OCM cycles, the control will plunge vertically within void areas.

If you are using SL Cycles 22 to 24, the control will determine the plunging position,
regardless of any defined void areas.

Run the simulation to verify proper behavior.

352 HEIDENHAIN | TNC7 | TNCguide | 01/2022



Contour and Point Definitions | Simple contour formula

Properties of the subcontours

Do not program radius compensation.
The control ignores feed rates F and miscellaneous functions M.

Coordinate transformations are permitted; if they are programmed within the
subcontours, they are also effective in the following subprograms, but they need
not be reset after the cycle call.

Although the subprograms can contain coordinates in the spindle axis, such
coordinates are ignored..

The working plane is defined in the first coordinate block of the subprogram.

Cycle properties

The machining dimensions, such as milling depth, allowances, and clearance height,

The control automatically positions the tool to the set-up clearance before a
cycle.

Each level of infeed depth is milled without interruptions; the cutter traverses
around islands instead of over them.

The radius of inside corners can be programmed; the tool will not stop, dwell
marks are avoided (this applies to the outermost path of roughing or side
finishing operations).

The contour is approached on a tangential arc for side finishing.

For floor finishing, the tool again approaches the workpiece on a tangential arc
(for spindle axis Z, for example, the arc is in the Z/X plane).

The contour is machined throughout in either climb or up-cut milling.

can be entered centrally in Cycle 20 CONTOUR DATA or 271 OCM CONTOUR DATA.
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13.3.2 Entering a simple contour formula
You can use the selection possibility in the action bar or in the form to interlink
various contours in a mathematical formula.
Proceed as follows:

Select Insert NC function

The control opens the Insert NC function window.

Select CONTOUR DEF

The control opens the dialog for entering the contour formula.
Enter the first subcontour P1

Select the P2 pocket or 12 island selection possibility

Enter second subcontour

If needed, enter the depth of the second subcontour.

Carry on with the dialog as described above until you have
entered all subcontours.

» Define void areas V as needed

Insert
NC function

V VvV vV VvV VvVVY

The depth of the void areas corresponds to the total
depth that you define in the machining cycle.

You can enter contours in the following ways:

Possible setting Function

File B |nput Define the name of the contour or select
= File selection File Selection

QS Define the number of a QS parameter

LBL = Number Define the number, name or QS parame-
= Name ter for a label
= QS

Example:

11 CONTOUR DEF P1 = LBL 112 = LBL 2 DEPTH5 V1 = LBL 3

o Programming notes:

m The first depth of the subcontour is the cycle depth. This is the
maximum depth for the programmed contour. Other subcontours
cannot be deeper than the cycle depth Therefore, always start
programming the subcontour with the deepest pocket.

® | the contour is defined as an island, the control interprets the entered
depth as the island height. The entered value (without an algebraic
sign) then refers to the workpiece top surface!

® |f you enter a value of O for the depth, then the depth defined in Cycle
20 is effective for pockets. For islands, this means that they extend up
to the workpiece surface!

= [f the called file is located in the same directory as the file you are
calling it from, you can also integrate the file name without the path.
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13.3.3 Machining contours with SL or OCM cycles

o The defined entire contour is machined with the SL cycles or the
OCM cycles Page 452.
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13.4 Complex contour formula

13.4.1 Fundamentals

Using complex contour formulas, you can combine several subcontours (pockets
or islands) to program complex contours. You define the individual subcontours
(geometry data) in separate NC programs. In this way, any subcontour can be
reused any number of times. The control calculates the complete contour from the
selected subcontours, which you link through a contour formula.

Program structure: Machining with SL Cycles and complex contour formula
0 BEGIN CONT MM

5 SEL CONTOUR "MODEL"
6 CYCL DEF 20 CONTOUR DATA

8 CYCL DEF 21 ROUGH-OUT

9 CYCL CALL

.1“3 CYCL DEF 23 FLOOR FINISHING
.1“4 CYCL CALL

.1..6 CYCL DEF 24 SIDE FINISHING
.1..7 CYCL CALL

50 L Z+250 RO FMAX M2
51 END PGM CONT MM

356 HEIDENHAIN | TNC7 | TNCguide | 01/2022



Contour and Point Definitions | Complex contour formula

o Programming notes:

= The memory capacity for programming an SL cycle (all contour
description programs) is limited to 128 contours. The number of
possible contour elements depends on the type of contour (inside or
outside contour) and the number of contour descriptions. You can
program up to 16384 contour elements.

B Touse SL cycles with contour formulas, it is mandatory that your
program is structured carefully. These cycles enable you to save
frequently used contours in individual NC programs. Using the
contour formula, you can connect the subcontours to define a
complete contour and specify whether it applies to a pocket or island.

HEIDENHAIN | TNC7 | TNCguide | 01/2022 357



Contour and Point Definitions | Complex contour formula

Properties of the subcontours

®  The control assumes that each contour is a pocket. Thus, do not program a
radius compensation.

® The control ignores feed rates F and miscellaneous functions M.

m  Coordinate transformations are permitted—if they are programmed within the

subcontours, they are also effective in the NC programs called subsequently.
However, they need not be reset after the cycle call.

®  Although the called NC programs can contain coordinates in the spindle axis,
such coordinates are ignored.

m  The working plane is defined in the first coordinate block of the NC program.

m Subcontours can be defined with different depths according to your
requirements.

Cycle properties

®  The control automatically positions the tool to the set-up clearance before a
cycle.

® Each level of infeed depth is milled without interruptions; the cutter traverses
around islands instead of over them.

= The radius of inside corners can be programmed—the tool will not stop, dwell
marks are avoided (this applies to the outermost path of roughing or side
finishing operations)

m The contour is approached on a tangential arc for side finishing

= For floor finishing, the tool again approaches the workpiece on a tangential arc
(for spindle axis Z, for example, the arc is in the Z/X plane)

®  The contour is machined throughout in either climb or up-cut milling

The machining dimensions, such as milling depth, allowances, and clearance height,
can be entered centrally in Cycle 20 CONTOUR DATA or 271 OCM CONTOUR DATA.

Program structure: Calculation of the subcontours with contour formula

0 BEGIN MODEL MM

1 DECLARE CONTOUR QC1 = "120"

2 DECLARE CONTOUR QC2 = "121" DEPTH15
3 DECLARE CONTOUR QC3 = "122" DEPTH10
4 DECLARE CONTOUR QC4 = "123" DEPTH5
5QC10=(QC1 | QC3 | QC4)\QC2

6 END PGM MODEL MM

0 BEGIN PGM 120 MM
1 CC X+75 Y+50

2 LP PR+45 PA+0

3 CP IPA+360 DR+

4 END PGM 120 MM

0 BEGIN PGM 121 MM
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13.4.2 Selecting an NC program with contour definition

With the SEL CONTOUR function, you select an NC program with contour definitions,
from which the control extracts the contour descriptions:

Proceed as follows:

Select Insert NC function

The control opens the Insert NC function window.

Select SEL CONTOUR

The control opens the dialog for entering the contour formula.
Definition of the contour

Insert
NC function

(&l

vVV VvV Yy

You can enter contours in the following ways:

Possible setting Function

File = |nput Define the name of the contour or select
= File selection File Selection

Qs Define the number of a string parameter

o Programming notes:
® |f the called file is located in the same directory as the file you are
calling it from, you can also integrate the file name without the path.
® Program a SEL CONTOUR block before the SL cycles. Cycle 14
CONTOUR is no longer necessary if you use SEL CONTOUR.
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13.4.3 Defining a contour description

Using the DECLARE CONTOUR function in your NC program, you enter the path for
NC programs from which the control extracts the contour descriptions. In addition,
you can select a separate depth for this contour description.

Proceed as follows:

Select Insert NC function

The control opens the Insert NC function window.

Select DECLARE CONTOUR

The control opens the dialog for entering the contour formula.
Enter the number for the contour designator QC

Defining a contour description

Insert
NC function

vV vV Vv yVy

You can enter contours in the following ways:

Possible setting Function

File B |nput Define the name of the contour or select
= File selection File Selection

Qs Define the number of a string parameter

o Programming notes:

®  With the entered contour designators QC you can include the various
contours in the contour formula.

= |f the called file is located in the same directory as the file you are
calling it from, you can also integrate the file name without the path.

® |f you program separate depths for contours, then you must assign a
depth to all subcontours (assign the depth 0 if necessary).

® The control will only take different depths (DEPTH) into account if the
elements overlap. In case of pure islands inside a pocket, this is not
the case. Use a simple contour formula for this purpose.

Page 352
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13.4.4 Entering a complex contour formula

You can use the contour formula function to interlink various contours in a
mathematical formula.

Select Insert NC function

The control opens the Insert NC function window.

Select Contour formula QC

The control opens the dialog for entering the contour formula.
Enter the number for the contour designator QC

Entering a contour formula

Insert
NG function

vV vV VvyyVvy

Input Mathematical function Example
& Intersected with QC10 = QC1 & QC5

Joined with QC25 =QC7 | QC18

Joined with, but w/o intersection QC12 = QC5 ~ QC25

6960

\ Without QC25 =QC1\QC2

( Opening parenthesis QC12 =QC1 & (QC2 | QC3)

) Closing parenthesis QC12 =QC1 & (QC2 | QC3)
Defining a single contour QC12 = QC1

13.4.5 Superimposed contours

By default, the control considers a programmed contour to be a pocket. With the
functions of the contour formula, you can convert a contour from a pocket to an
island.

Pockets and islands can be overlapped to form a new contour. You can thus enlarge
the area of a pocket by another pocket or reduce it by an island.
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Subprograms: overlapping pockets

0 The following examples are contour description programs that are
defined in a contour definition program. The contour definition program
is called through the SEL CONTOUR function in the actual main program.

Pockets A and B overlap.

The control calculates the points of intersection ST and S2 (they do not have to be
programmed).

The pockets are programmed as full circles.

Contour description program 1: pocket A

Contour description program 2: pocket B
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Both areas A and B are to be machined, including the overlapping area:

m Areas A and B must have been programmed in separate NC programs without
radius compensation.

m |n the contour formula, the areas A and B are processed with the "joined with"
function.

Contour definition program:

Area A is to be machined without the portion overlapped by B:

m Surfaces A and B must be have been programmed in separate NC programs
without radius compensation.

= |n the contour formula, the area B is subtracted from the area A with the without
function.

Contour definition program:
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Area of intersection

QMA.B

Only the area where A and B overlap is to be machined. (The areas covered by A or B
alone are to be left unmachined.)

m Surfaces A and B must be have been programmed in separate NC programs
without radius compensation.

® nthe contour formula, the areas A and B are processed with the "intersection
with" function.

Contour definition program:

13.4.6 Machining contours with SL or OCM cycles

6 The defined entire contour is machined with the SL cycles or the
OCM cycles Page 452.
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13.5 Pattern definition with PATTERN DEF

13.5.1 Application

You use the PATTERN DEF function to easily define regular machining patterns,
which you can call with the CYCL CALL PAT function. Just like in cycle definitions,
help graphics are available for pattern definition that clearly indicate the input
parameters required.

NOTICE

Danger of collision!

The PATTERN DEF function calculates the machining coordinates in the Xand Y
axes. For all tool axes apart from Z there is a danger of collision in the following
operation!

> Use PATTERN DEF only in connection with the tool axis Z

Possible  Definition Further information
setting
POS1 Point Page 367
Definition of up to any 9 machining
positions
ROW1 Row Page 368
Definition of a single row, straight or rotat-
ed
PAT1 Pattern Page 369

Definition of a single pattern, straight,
rotated or distorted
FRAME1 Frame Page 371

Definition of a single frame, straight, rotat-
ed or distorted

CIRC1 Circle Page 373
Definition of a full circle

PITCH- Pitch circle Page 374

CIRC1 Definition of a pitch circle

13.5.2 Entering PATTERN DEF
Proceed as follows:

Select Insert NC function

The control opens the Insert NC function window.

Select PATTERN DEF

The control opens the dialog for entering PATTERN DEF.
Select the desired machining pattern, e.g. CIRC1 for a full circle
Enter the required definitions

Define machining cycle, e.g. cycle 200 DRILLING

Call cycle with CYCL CALL PAT

Insert
NG function

vV VvV VvV VvV VvyVYy
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Using PATTERN DEF

As soon as you have entered a pattern definition, you can call it with the CYCL CALL
PAT function.

Further information: "Programming a machining cycle", Page 125

The control performs the most recently defined machining cycle on the machining
pattern you defined.

Program structure: Machining with PATTERN DEF
0 BEGIN SL 2 MM

11 PATTERN DEF POS1 (X+25 Y+33.5 Z+0) POS2 (X+15 IY+6.5 Z+0)
12 CYCL DEF 200 DRILLING

13 CYCL CALL PAT

Notes
Programming note

m Before CYCL CALL PAT, you can use the GLOBAL DEF 125 function with
Q345=1. Then, between the holes, the control always positions the tool to the
2nd set-up clearance that was defined in the cycle.

Operating notes:

= A machining pattern remains active until you define a new one, or select a point
table with the SEL PATTERN function.

Further information: "Selecting the point table in the NC program with SEL
PATTERN', Page 347

B The control retracts the tool to the clearance height between the starting points.
Depending on which is greater, the control uses either the tool axis position from
the cycle call or the value from cycle parameter Q204 as the clearance height.

m |f the coordinate surface in PATTERN DEF is larger than in the cycle, the set-
up clearance and the 2nd set-up clearance reference the coordinate surface in
PATTERN DEF.

B You can use the mid-program startup function to select any point at which you
want to start or continue machining.

Further information: "Block scan for mid-program startup’, Page 1786
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13.5.4 Defining individual machining positions

o Programming and operating notes:

B You can enter up to 9 machining positions. Confirm each entry with
the ENT key.

® POS1 must be programmed with absolute coordinates. POS2 to POS9
can be programmed as absolute or incremental values.

= |f you have defined a Workpiece surface in Z not equal to 0, then this
value is effective in addition to the workpiece surface Q203 that you
defined in the machining cycle.

Help graphic Parameter

POS1: X coord. of machining position
Enter the X coordinate as an absolute value.
Input: -999999999...+999999999

POS1:Y coord. of machining position
Enter the Y coordinate as an absolute value.
Input: -999999999...+999999999

POS1: Coordinate of workpiece surface

Enter the Z coordinate as an absolute value at which machin-
ing starts.

Input: -999999999...+999999999

POS2: X coord. of machining position
Enter the X coordinate as an incremental or absolute value.
Input: -999999999...+999999999

POS2: Y coord. of machining position
Enter the Y coordinate as an incremental or absolute value.
Input: -999999999...+999999999

POS2: Coordinate of workpiece surface

Enter the Z coordinate as an incremental or absolute value.
Input: -999999999...+999999999

Example
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value is effective in addition to
defined in the machining cycle

o Programming and operating note:
® |f you have defined a Workpiece surface in Z not equal to 0, then this

the workpiece surface Q203 that you

Help graphic

Parameter

Starting point in X

Coordinate of the starting point of the row in the X axis. The
value has an absolute effect.

INput: -99999.9999999...+99999.9999999

Starting point in Y

Coordinate of the starting point of the row in the Y axis. The
value has an absolute effect.

INput: -99999.9999999...+99999.9999999

Spacing of machining positions
Distance (incremental) between the machining positions.
Enter a positive or negative value

Input: -999999999...+999999999

Number of operations
Total number of machining operations
Input: 0...999

Rot. position of entire pattern

Angle of rotation around the entered starting point. Refer-
ence axis: Main axis of the active working plane (e.g. X for
tool axis Z). Enter a positive or negative absolute value

Input: -360.000...+360.000

Example

Coordinate of workpiece surface

Enter the Z coordinate as an absolute value at which machin-
ing starts

Input: -999999999...+999999999
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13.5.6 Defining an individual pattern

o Programming and operating notes:
® The Rotary pos. ref. ax. and Rotary pos. minor ax. parameters are
added to a previously performed Rot. position of entire pattern.

= |f you have defined a Workpiece surface in Z not equal to 0, then this
value is effective in addition to the workpiece surface Q203 that you
defined in the machining cycle.

Help graphic Parameter

Starting point in X
Absolute coordinate of the pattern starting point in the X axis
Input: -999999999...+999999999

Starting point in Y
Absolute coordinate of the pattern starting point in the Y axis
Input: -999999999...+999999999

Spacing of machining positions X

Distance in X direction (incremental) between the machining
positions. You can enter a positive or negative value

Input: -999999999...+999999999

Spacing of machining positions Y

Distance in Y direction (incremental) between the machining
positions. You can enter a positive or negative value

INput: -999999999...+999999999

Number of columns
Total number of columns in the pattern
Input: 0...999

Number of rows
Total number of rows in the pattern
Input: 0...999

Rot. position of entire pattern

Angle of rotation by which the entire pattern is rotated
around the entered starting point. Reference axis: Main axis
of the active working plane (e.g. X for tool axis Z). Enter a
positive or negative absolute value

Input: -360.000...+360.000

Rotary pos. ref. ax.

Angle of rotation around which only the main axis of the
working plane is distorted with respect to the entered start-
ing point. You can enter a positive or negative value

Input: -360.000...+360.000
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Help graphic Parameter

Rotary pos. minor ax.

Angle of rotation around which only the secondary axis of
the working plane is distorted with respect to the entered
starting point. You can enter a positive or negative value

Input: -360.000...+360.000

Coordinate of workpiece surface

Enter the Z coordinate as an absolute value at which machin-
ing starts.

Input: -999999999...+999999999

Example
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13.5.7 Defining an individual frame

o Programming and operating notes:
® The Rotary pos. ref. ax. and Rotary pos. minor ax. parameters are
added to a previously performed Rot. position of entire pattern.

= |f you have defined a Workpiece surface in Z not equal to 0, then this
value is effective in addition to the workpiece surface Q203 that you
defined in the machining cycle.

Help graphic Parameter

Starting point in X
Absolute coordinate of the frame starting point in the X axis
Input: -999999999...+999999999

Starting point in Y
Absolute coordinate of the frame starting point in the Y axis
Input: -999999999...+999999999

Spacing of machining positions X

Distance in X direction (incremental) between the machining
positions. You can enter a positive or negative value

Input: -999999999...+999999999

Spacing of machining positions Y

Distance in Y direction (incremental) between the machining
positions. You can enter a positive or negative value

INput: -999999999...+999999999

Number of columns
Total number of columns in the pattern
Input: 0...999

Number of rows
Total number of rows in the pattern
Input: 0...999

Rot. position of entire pattern

Angle of rotation by which the entire pattern is rotated
around the entered starting point. Reference axis: Main axis
of the active working plane (e.g. X for tool axis Z). Enter a
positive or negative absolute value

Input: -360.000...+360.000

Rotary pos. ref. ax.

Angle of rotation around which only the main axis of the
working plane is distorted with respect to the entered start-
ing point. You can enter a positive or negative value.

Input: -360.000...+360.000
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Help graphic Parameter

Rotary pos. minor ax.

Angle of rotation around which only the secondary axis of
the working plane is distorted with respect to the entered
starting point. You can enter a positive or negative value.

Input: -360.000...+360.000

Coordinate of workpiece surface

Enter the Z coordinate as an absolute value at which machin-
ing starts

Input: -999999999...+999999999

Example
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13.5.8 Defining a full circle

o Programming and operating notes:

® |f you have defined a Workpiece surface in Z not equal to 0, then this
value is effective in addition to the workpiece surface Q203 that you
defined in the machining cycle.

Help graphic Parameter

Bolt-hole circle center X
Absolute coordinate of the circle center point in the X axis
Input: -999999999...+999999999

Bolt-hole circle center Y
Absolute coordinate of the circle center point in the Y axis
Input: -999999999...+999999999

Bolt-hole circle diameter
Diameter of the bolt hole circle
Input: 0...999999999

Starting angle

Polar angle of the first machining position. Reference axis:
Main axis of the active working plane (e.g. X for tool axis Z).
You can enter a positive or negative value

Input: -360.000...+360.000

Number of operations
Total number of machining positions on the circle
Input: 0...999

Coordinate of workpiece surface

Enter the Z coordinate as an absolute value at which machin-
ing starts.

Input: -999999999...+999999999

Example
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13.5.9 Defining a pitch circle

o Programming and operating notes:

® |f you have defined a Workpiece surface in Z not equal to 0, then this
value is effective in addition to the workpiece surface Q203 that you
defined in the machining cycle.

Help graphic Parameter

Bolt-hole circle center X
Absolute coordinate of the circle center point in the X axis
Input: -999999999...+999999999

Bolt-hole circle center Y
Absolute coordinate of the circle center point in the Y axis
Input: -999999999...+999999999

Bolt-hole circle diameter
Diameter of the bolt hole circle
Input: 0...999999999

Starting angle

Polar angle of the first machining position. Reference axis:
Main axis of the active working plane (e.g. X for tool axis Z).
You can enter a positive or negative value

Input: -360.000...+360.000

Stepping angle/Stopping angle

Incremental polar angle between two machining positions.
You can enter a positive or negative value. As an alternative

you can enter the Stopping angle (switch via the selection
possibility on the action bar or in the form)

Input: -360.000...+360.000

Number of operations
Total number of machining positions on the circle
Input: 0...999

Coordinate of workpiece surface
Enter the Z coordinate at which machining starts.
Input: -999999999...+999999999

Example
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13.5.10 Example: Using cycles in connection with PATTERN DEF
The drill hole coordinates are stored in the PATTERN DEF POS pattern definition. The
control calls the drill hole coordinates with CYCL CALL PAT.

The tool radii have been selected in such a way that all work steps can be seen in the
test graphics.

Program sequence
Centering (tool radius 4)

GLOBAL DEF 125 POSITIONING: This function is used for CYCL CALL PAT and
positions the tool at the 2nd set-up clearance between the points. This function
remains active until M30 is executed.

Drilling (tool radius 2.4)
Tapping (tool radius 3)

Further information: "Technology-independent cycles", Page 433 and "Cycles for
milling"

; Tool call: centering tool (tool radius 4)

; Move tool to clearance height

; Cycle call in connection with the point pattern
; Retract the tool
; Tool call: drill (radius 2.4)

HEIDENHAIN | TNC7 | TNCguide | 01/2022 375



Contour and Point Definitions | Pattern definition with PATTERN DEF

; Move tool to clearance height

; Cycle call in connection with the point pattern
; Retract the tool

; Tool call: tap (radius 3)

; Move tool to clearance height

; Cycle call in connection with the point pattern

; Retract the tool, end program
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13.6  Cycles for pattern definition

13.6.1 Overview

The control provides three cycles for machining point patterns:

Cycle Call Further information
220 POLAR PATTERN DEF- Page 378
= Defining a circular pattern active
= Full circle or pitch circle
® |nput of start and end angles
221 CARTESIAN PATTERN DEF- Page 381
® Defining a linear pattern active
= |nput of an angle of rotation
224 DATAMATRIX CODE PATTERN DEF- Page 385
= Converting text to a DataMatrix code to be used active

as a point pattern
B |nput of position and size
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Cycle 220 POLAR PATTERN

Application

This cycle enables you to define a point pattern as a full or pitch circle. It can be used
for a previously defined machining cycle.

Cycle sequence

1 The control moves the tool at rapid traverse from its current position to the
starting point for the first machining operation.

Sequence:
= Move to 2nd set-up clearance (spindle axis)
®  Approach the starting point in the working plane
®  Move to set-up clearance above the workpiece surface (spindle axis)
2 From this position, the control executes the last defined fixed machining cycle

3 The tool then approaches the starting point for the next machining operation on
a straight line or a circular arc. The tool stops at the set-up clearance (or the 2nd
set-up clearance)

4 This procedure (steps 1 to 3) will be repeated until all machining operations have
been completed

o If you run this cycle in Program Run / Single Block mode, the control
stops between the individual points of a point pattern.

Notes
® This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 220 is DEF-active. In addition, Cycle 220 automatically calls the last
defined machining cycle.

Note on programming

= |f you combine one of the machining cycles 200 to 209 or 251 to 267 with
Cycle 220 or Cycle 221, the set-up clearance, the workpiece surface, and the
2nd set-up clearance from Cycle 220 or 221 are effective. This applies within the
NC program until the affected parameters are overwritten again.

Example: If Cycle 200 is defined in an NC program with Q203=0 and you then
program Cycle 220 with Q203=-5, then the subsequent calls with CYCL CALL
and M99 will use Q203=-5. Cycles 220 and 221 overwrite the above-mentioned
parameters of CALL-active machining cycles (if the same input parameters have
been programmed in both cycles).
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Cycle parameters

Parameter

Q216 Center in 1st axis?

Pitch circle center in the main axis of the working plane. The
value has an absolute effect.

INput: -99999.9999...+99999.9999

Help graphic
Y
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Q217 Center in 2nd axis?

Pitch circle center in the secondary axis of the working plane.
The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q244 Pitch circle diameter?
Diameter of circle
Input: 0...99999.9999

Q245 Starting angle?

Angle between the main axis of the working plane and the
starting point for the first machining operation on the pitch
circle. The value has an absolute effect.

Input: -360.000...+360.000

Q246 Stopping angle?

Angle between the main axis of the working plane and the
starting point for the last machining operation on the pitch
circle (does not apply to complete circles). Do not enter the
same value for the stopping angle and starting angle. If you
specify a stopping angle greater than the starting angle,
machining will be carried out counterclockwise; otherwise,
machining will be clockwise. The value has an absolute
effect.

Input: -360.000...+360.000

Q247 Intermediate stepping angle?

Angle between two machining operations on a pitch circle.
If you enter an angle step of 0, the control will calculate the
angle step from the starting and stopping angles and the
number of pattern repetitions. If you enter a value other than
0, the control will not take the stopping angle into account.
The sign for the angle step determines the working direction
(negative = clockwise). This value has an incremental effect.

Input: -360.000...+360.000

Q241 Number of repetitions?
Number of machining operations on a pitch circle
Input: 1...99999
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Help graphic

Parameter

Q203

Example

Q200

Q204

Q200 Set-up clearance?

Distance between tool tip and workpiece surface. This value
has an incremental effect.

Input: 0...99999.9999 or PREDEF

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q204 2nd set-up clearance?

Distance in the tool axis between tool and workpiece
(fixtures) at which no collision can occur. This value has an
incremental effect.

Input: 0...99999.9999 or PREDEF

Q301 Move to clearance height (0/1)?

Specify how the tool moves between machining processes:
0: Move to the set-up clearance between operations

1: Move to the 2nd set-up clearance between operations
Input: 0, 1

Q365 Type of traverse? Line=0/arc=1

Specify how the tool moves between machining processes:
0: Move between operations on a straight line

1: Move between operations on the pitch circle

Input: O, 1
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13.6.3 Cycle 221 CARTESIAN PATTERN

Application

This cycle enables you to define a point pattern as lines. It can be used for a
previously defined machining cycle.

Cycle sequence

1

The control automatically moves the tool from its current position to the starting
point for the first machining operation

Sequence:

= Move to 2nd set-up clearance (spindle axis)

®  Approach the starting point in the working plane

® Move to set-up clearance above the workpiece surface (spindle axis)

From this position, the control executes the last defined fixed machining cycle

Then, the tool approaches the starting point for the next machining operation in
the negative direction of the reference axis. The tool stops at the set-up clearance
(or the 2nd set-up clearance)

This procedure (steps 1 to 3) will be repeated until all machining operations from
the first line have been completed. The tool is located above the last point of the
first line

The tool subsequently moves to the last point on the second line where it carries
out the machining operation

From this position, the tool approaches the starting point for the next machining
operation in the negative direction of the reference axis.

This procedure (step 6) will be repeated until all machining operations of the
second line have been completed

The tool then moves to the starting point of the next line

All subsequent lines are machined in a reciprocating movement.

o If you run this cycle in Program Run / Single Block mode, the control

stops between the individual points of a point pattern.
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Notes

= This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 221 is DEF-active. In addition, Cycle 221 automatically calls the last
defined machining cycle.

Notes on programming

= |f you combine one of the machining cycles 200 to 209 or 251 to 267 with Cycle
221, the set-up clearance, the workpiece surface, the 2nd safety clearance, and
the rotary position from Cycle 221 are effective.

= Slot position 0 is not allowed if you use Cycle 254 in combination with Cycle 221.
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Cycle parameters

Help graphic Parameter

Q225 Starting point in 1st axis?

Coordinate of starting point in the main axis of the working
plane. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q226 Starting point in 2nd axis?

Coordinate of starting point in the secondary axis of the
working plane. The value has an absolute effect.

X Input: -99999.9999...+99999.9999
Q237 Spacing in 1st axis?

Spacing between the individual points on a line. This value
has an incremental effect.

Input: -99999.9999...+99999.9999
Q238 Spacing in 2nd axis?

Spacing between the individual lines. This value has an incre-
mental effect.

Input: -99999.9999...+99999.9999

Q242 Number of columns?
Number of machining operations on a line
Input: 0...99999

Q243 Number of lines?
Number of lines
Input: 0...99999

Q224 Angle of rotation?

Angle by which the entire pattern is rotated. The center of
rotation lies in the starting point. The value has an absolute
effect.

Input: -360.000...+360.000

Q200 Set-up clearance?

Distance between tool tip and workpiece surface. This value
has an incremental effect.

Input: 0...99999.9999 or PREDEF

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q204 2nd set-up clearance?

Distance in the tool axis between tool and workpiece
(fixtures) at which no collision can occur. This value has an
incremental effect.

Input: 0...99999.9999 or PREDEF

Q203
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Help graphic Parameter

Q301 Move to clearance height (0/1)?

Specify how the tool moves between machining processes:
0: Move to the set-up clearance between operations

1: Move to the 2nd set-up clearance between operations
Input: 0, 1

Example
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13.6.4 Cycle 224 DATAMATRIX CODE PATTERN

Application

Use Cycle 224 DATAMATRIX CODE PATTERN to convert text to a so-called
DataMatrix code. This code will be used as a point pattern for a previously defined
fixed cycle.

Cycle sequence

OOO00000000

X

1T The control automatically moves the tool from its current position to the
programmed starting point. This point is always located in the lower left corner.

Sequence:

® Move to 2nd set-up clearance (spindle axis)

m  Approach the starting point in the working plane

= Move to the Safety clearance above the workpiece surface (spindle axis)

2 Then, the control moves the tool in the positive direction of the secondary axis to

the first point 1 in the first row
3 From this position, the control executes the last defined fixed machining cycle

4 Then, the control moves the tool in the positive direction of the principal axis to
point 2 for the next operation.

5 This procedure will be repeated until all machining operations in the first row
have been completed. The tool is located above the last point 3 of the first row

6 Then, the control moves the tool in the negative direction of the principal and
secondary axes to the first point 4 of the next row

7 Then, the next points are machined

8 These steps are repeated until the entire DataMatrix code has been completed.
Machining stops in the lower right corner 5

9 Finally, the control retracts the tool to the programmed 2nd set-up clearance
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Notes

NOTICE

Danger of collision!

If you combine Cycle 224 with one of the machining cycles, the Safety clearance,
coordinate surface and 2nd set-up clearance that you defined in Cycle 224 will be
effective for the selected machining cycle.

» Check the machining sequence using a graphic simulation

> Carefully test the NC program or program section in the SINGLE BLOCK mode
of the Program run operating mode.

m  This cycle can only be executed in the FUNCTION MODE MILL machining mode.

B Cycle 224 is DEF-active. In addition, Cycle 224 automatically calls the last
defined machining cycle.

m The control uses the special character % for special functions. If you want to use
this character in a DataMatrix code, enter it twice in the text, e.g. %%).
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Cycle parameters

Help graphic Parameter

Q225 Starting point in 1st axis?

Coordinate in the lower left corner of the code in the main
axis. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q226 Starting point in 2nd axis?

Coordinate in the lower left corner of the code in the
secondary axis. The value has an absolute effect.

Input: -99999.9999...+99999.9999

QS501 Text input?

Enter the text to be converted within quotation marks.
Variables can be assigned.

Further information: "Outputting variable texts in DataMatrix
codes", Page 388

Input: Max. 255 characters

Q458 Cell size/Pattern size(1/2)?

Specify how the DataMatrix code is described in Q459:

1: Distance between cells

2: Pattern size

Input: 1, 2

Q459 Size for pattern?

Definition of the distance between cells or the pattern size:

If Q458=1: Distance between the first and second cell
(between cell centers)

If Q458=2: Distance between the first and last cell (between
cell centers)

This value has an incremental effect.
Input: 0...99999.9999

Q224 Angle of rotation?

Angle by which the entire pattern is rotated. The center of
rotation lies in the starting point. The value has an absolute
effect.

Input: -360.000...+360.000

Q200 Set-up clearance?

Distance between tool tip and workpiece surface. This value
has an incremental effect.

Input: 0...99999.9999 or PREDEF

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q203
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Help graphic Parameter

Q204 2nd set-up clearance?

Distance in the tool axis between tool and workpiece
(fixtures) at which no collision can occur. This value has an
incremental effect.

Input: 0...99999.9999 or PREDEF

m
x
)
3
°
o

Outputting variable texts in DataMatrix codes

In addition to specified characters you can also output certain variables in
DataMatrix codes. Precede the variable with %.

You can use the following variable texts in Cycle 224 DATAMATRIX CODE PATTERN:
B Date and time

= Names and paths of NC programs

= Count values
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Date and time

You can convert the current date, the current time, or the current calendar week into
a DataMatrix code. Enter the value %time<x> in cycle parameter QS501. <x> defines
the format, e.g. 08 for DD.MM.YYYY.

o Keep in mind that you must enter a leading 0 when entering the date
formats 1109, e.g. %time08.

The following formats are available:

Input Format

%time00 DD.MM.YYYY hh:mm:ss
%time01 D.MM.YYYY h.mm:ss
%time02 D.MM.YYYY h:mm
%time03 D.MM.YY h:mm
%time04 YYYY-MM-DD hh:mm:ss
%time05 YYYY-MM-DD hh:mm
%time06 YYYY-MM-DD h:mm
%time07 YY-MM-DD h:mm
%time08 DD.MM.YYYY

%time09 D.MM.YYYY

%time10 D.MM.YY

%time11 YYYY-MM-DD

%time12 YY-MM-DD

%time13 hh:mm:ss

%time14 h:mm:ss

%time15 h:mm

%time99 Calendar week

Names and paths of NC programs

You can convert the name or path of the active or called NC program into a
DataMatrix code. Enter the value %main<x> or %prog<x> in cycle parameter QS501.

The following formats are available:

Input Meaning Example
%main0 Full path of the active NC program TNC:\MILL.h
%main1 Directory path of the active TNC:\

NC program
%main2 Name of the active NC program MILL
%main3 File type of the active NC program .H
%prog0 Full path of the called NC program TNC:\HOUSE.h
%prog1 Directory path of the called TNC:\

NC program
%prog2 Name of the called NC program HOUSE
%prog3 File type of the called NC program .H
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Count values

You can convert the current count value into a DataMatrix code. The control displays
the current count value in Program Run on thePGM tab of the Status workspace.
Enter the value %count<x> in cycle parameter QS$501.

The number after %count indicates how many digits the DataMatrix code contains.
The maximum is nine digits.

Example:

B Programming: %count9
® Current count value: 3
B Result: 000000003
Operating information

m |n the Simulation, the control only simulates the count value you define directly

in the NC program. The count value from the Status workspace in the Program
Runoperating mode is ignored.
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13.6.5 Programming Examples

Example: Polar hole patterns
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; Tool call

; Retract the tool
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: Retract the tool

; End of program
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13.7.1 Overview

OCM figures
Cycle Call Further information
1271 OCM RECTANGLE (option 167) DEF- Page 395

= Definition of a rectangle active

= |nput of the side lengths
= Definition of the corners

1272 OCM CIRCLE (option 167) DEF- Page 398
= Definition of a circle active
= |nput of the circle diameter

1273 OCM SLOT / RIDGE (option 167) DEF-  Page 400
= Definition of a slot or ridge active
® Input of the width and the length

1278 OCM POLYGON (option 167) DEF- Page 403
= Definition of a polygon active

= |nput of the reference circle
= Definition of the corners

1281 OCM RECTANGLE BOUNDARY (option 167) DEF- Page 406
= Definition of a bounding rectangle active

1282 OCM CIRCLE BOUNDARY (option 167) DEF- Page 407
= Definition of a bounding circle active
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13.7.2 Fundamentals
The control provides cycles for frequently used figures. You can program these
figures as pockets, islands, or boundaries.
These figure cycles offer the following benefits:

® You can conveniently program the figures and machining data without the need
to program an individual path contour.

® Frequently needed figures can be reused.

m |f you want to program an island or an open pocket, the control provides you with
more cycles for defining the figure boundary.

®  The Boundary figure type enables you to face-mill your figure.

With a figure, you can redefine the OCM contour data and cancel the definition of a
previously defined Cycle 271 OCM CONTOUR DATA or of a figure boundary.

For defining figures, the control provides the following cycles:

® 1271 OCM RECTANGLE, see Page 395

®m 1272 OCM CIRCLE, see Page 398

® 1273 OCM SLOT / RIDGE, see Page 400

®m 1278 OCM POLYGON, see Page 403

For defining figure boundaries, the control provides the following cycles:
® 1281 OCM RECTANGLE BOUNDARY, see Page 406

= 1282 OCM CIRCLE BOUNDARY, see Page 407
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Tolerances

The control allows you to store tolerances in the following cycles and cycle

parameters:

Cycle number Parameter

1271 OCM RECTANGLE Q218 FIRST SIDE LENGTH,
Q219 2ND SIDE LENGTH

1272 OCM CIRCLE Q223 CIRCLE DIAMETER

1273 OCM SLOT / RIDGE Q219 SLOT WIDTH,
Q218 SLOT LENGTH

1278 OCM POLYGON Q571 REF-CIRCLE DIAMETER

You can define the following tolerances:

Tolerances Example Manufacturing dimen-

sion

Dimensions 10+0.01-0.015 9.9975

DIN EN ISO 286-2 T10H7 10.0075

DIN ISO 2768-1 10m 10.0000

o Pay attention to capitalization when entering tolerances.

Proceed as follows:

Start the cycle definition

> Define the cycle parameters

> Select TEXT in the action bar

» Enter a nominal dimension including tolerance

v

o If you program an incorrect tolerance, the control interrupts machining
with an error message.
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13.7.3 Cycle 1271 OCM RECTANGLE (option 167)

Application

Use the figure cycle 1271 OCM RECTANGLE to program a rectangle. You can use the
figure to machine a pocket, an island, or a boundary by face milling. In addition, you
can program tolerances for the lengths.

If you work with Cycle 1271, program the following:
= Cycle 1271 OCM RECTANGLE

® |f you program Q650=1 (figure type = island), you need to define a boundary
using Cycle 1281 OCM RECTANGLE BOUNDARY or 1282 OCM CIRCLE
BOUNDARY

= Cycle 272 OCM ROUGHING

m Cycle 273 OCM FINISHING FLOOR, if applicable
= Cycle 274 OCM FINISHING SIDE, if applicable

® Cycle 277 OCM CHAMFERING, if applicable

Notes

= This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 1271 is DEF-active, which means that it becomes active as soon as it is
defined in the NC program.

®  The machining data entered in Cycle 1271 are valid for the OCM machining
cycles 272 to 274 and 277.
Note on programming

B The cycle requires corresponding pre-positioning, depending on the setting in
Q367.
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Cycle parameters

Help graphic
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Parameter

Q650 Type of figure?
Geometry of the figure:

0: Pocket

1: Island

2: Boundary for face milling
Input: 0,1, 2

Q218 First side length?

Length of the first side of the figure, parallel to the main axis.
This value has an incremental effect. You can program a
tolerance if needed.

Further information: "Tolerances’, Page 394
Input: 0...99999.9999

Q219 Second side length?

Length of the 2nd side of the figure, parallel to the secondary
axis. This value has an incremental effect. You can program
a tolerance if needed.

Further information: "Tolerances', Page 394
Input: 0...99999.9999

Q660 Type of corners?

Geometry of the corners:

0: Radius

1. Chamfer

2: Milling corners in the main and secondary axis directions
3: Milling corners in the main axis direction

4: Milling corners in the secondary axis direction

Input: 0, 1,2, 3,4

Q220 Corner radius?
Radius or chamfer of the corner of the figure
Input: 0...99999.9999

Q367 Position of pocket (0/1/2/3/4)?

Position of the figure relative to the position of the tool when
the cycle is called:

0: Tool position = Center of figure

1: Tool position = Lower left corner
2: Tool position = Lower right corner
3: Tool position = Upper right corner
4: Tool position = Upper left corner
Input: 0,1, 2, 3,4

Q224 Angle of rotation?

Angle by which the figure is rotated. The center of rotation is
at the center of the figure. The value has an absolute effect.

Input: -360.000...+360.000
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Help graphic Parameter

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q201 Depth?

Distance between the workpiece surface and the contour
floor. This value has an incremental effect.

Input: -99999.9999...+0

Q368 Finishing allowance for side?

Finishing allowance in the working plane. This value has an
incremental effect.

Input: 0...99999.9999

Q369 Finishing allowance for floor?

Finishing allowance for the floor. This value has an incre-
mental effect.

Input: 0...99999.9999

Q260 Clearance height?

Coordinate in the tool axis in which no collision with the
workpiece can occur (for intermediary positioning and retrac-
tion at the end of the cycle). The value has an absolute
effect.

Input: -99999.9999...+99999.9999 or PREDEF

Q578 Radius factor on inside corners?

The inside radii of the contour are calculated based on the
tool radius plus the product of the tool radius times Q578.

Input: 0.05...0.99

Example
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13.7.4 Cycle 1272 OCM CIRCLE (option 167)

Application

Use figure cycle 1272 OCM CIRCLE to program a circle. You can use the figure
to machine a pocket, an island, or a boundary by face milling. In addition, you can
program a tolerance for the diameter.

If you work with Cycle 1272, program the following:
m Cycle 1272 OCM CIRCLE

® |f you program Q650=1 (shape type = island), you need to define a boundary
using Cycle 1281 OCM RECTANGLE BOUNDARY or 1282 OCM CIRCLE
BOUNDARY

= Cycle 272 OCM ROUGHING

m Cycle 273 OCM FINISHING FLOOR, if applicable
= Cycle 274 OCM FINISHING SIDE, if applicable

® Cycle 277 OCM CHAMFERING, if applicable

Notes

= This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 1272 is DEF-active, which means that it becomes active as soon as it is
defined in the NC program.

®  The machining data entered in Cycle 1272 are valid for the OCM machining
cycles 272 to 274 and 277.
Note on programming

B The cycle requires corresponding pre-positioning, depending on the setting in
Q367.
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Cycle parameters

Help graphic
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Parameter

Q650 Type of figure?
Geometry of the figure:

0: Pocket

1: Island

2: Boundary for face milling
Input: 0,1, 2

Q223 Circle diameter?

Diameter of the finished circle. You can program a tolerance
if needed.

Further information: "Tolerances’, Page 394
Input: 0...99999.9999

Q367 Position of pocket (0/1/2/3/4)?

Position of the figure relative to the position of the tool
during the cycle call:

0: Tool pos. = Center of figure

1: Tool pos. = Quadrant transition at 90°
2: Tool pos. = Quadrant transition at 0°

3: Tool pos. = Quadrant transition at 270°
4: Tool pos. = Quadrant transition at 180°
Input: 0,1, 2,3, 4

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q201 Depth?

Distance between the workpiece surface and the contour
floor. This value has an incremental effect.

Input: -99999.9999...+0

Q368 Finishing allowance for side?

Finishing allowance in the working plane. This value has an
incremental effect.

Input: 0...99999.9999

Q369 Finishing allowance for floor?

Finishing allowance for the floor. This value has an incre-
mental effect.

Input: 0...99999.9999

Q260 Clearance height?

Coordinate in the tool axis in which no collision with the
workpiece can occur (for intermediary positioning and retrac-
tion at the end of the cycle). The value has an absolute
effect.

Input: -99999.9999...+99999.9999 or PREDEF
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Help graphic Parameter

Q578 Radius factor on inside corners?

The minimum radius of a circular pocket results from the
tool radius plus the product of tool radius and Q578.

Input: 0.05...0.99

m
x
)
3
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13.7.5 Cycle 1273 OCM SLOT / RIDGE (option 167)

Application

Use figure cycle 1273 OCM SLOT / RIDGE to program a slot or a ridge. This figure
cycle also allows you to program a boundary for face milling. In addition, you can
program a tolerance for the width and the length.

If you work with Cycle 1273, program the following:
m Cycle 1273 OCM SLOT / RIDGE

® If you program Q650=1 (shape type = island), you need to define a boundary
using Cycle 1281 OCM RECTANGLE BOUNDARY or 1282 OCM CIRCLE
BOUNDARY

Cycle 272 OCM ROUGHING

Cycle 273 OCM FINISHING FLOOR, if applicable
Cycle 274 OCM FINISHING SIDE, if applicable
Cycle 277 OCM CHAMFERING, if applicable

Notes
This cycle can only be executed in the FUNCTION MODE MILL machining mode.

Cycle 1273 is DEF-active, which means that it becomes active as soon as it is
defined in the NC program.

The machining data entered in Cycle 1273 are valid for the OCM machining
cycles 272 to 274 and 277.

Note on programming

m  The cycle requires corresponding pre-positioning, depending on the setting in
Q367.
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Cycle parameters

Help graphic Parameter

Q650 Type of figure?

Geometry of the figure:
Q650 = 0 0: Pocket

1: Island

2: Boundary for face milling

Input: 0,1, 2

Q219 Width of slot?

Width of the slot or ridge, parallel to the secondary axis of
the working plane. This value has an incremental effect. You
can program a tolerance if needed.

Further information: "Tolerances’, Page 394

Q650 = 2 Input: 0...99999.9999

Q650 =1

Q218 Length of slot?

Length of the slot or ridge, parallel to the main axis of the
working plane. This value has an incremental effect. You can
program a tolerance if needed.

Further information: "Tolerances', Page 394

Input: 0...99999.9999

Q367 Position of slot (0/1/2/3/4)?

Position of the figure relative to the position of the tool when
the cycle is called:

0: Tool position = Center of figure

1: Tool position = Left end of figure

2: Tool position = Center of left figure arc
3: Tool position = Center of right figure arc
4: Tool position = Right end of figure
Input: 0, 1,2, 3,4

Q224 Angle of rotation?

Angle by which the figure is rotated. The center of rotation is
at the center of the figure. The value has an absolute effect.

Input: -360.000...+360.000
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Help graphic Parameter

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q201 Depth?

Distance between the workpiece surface and the contour
floor. This value has an incremental effect.

Input: -99999.9999...+0

Q368 Finishing allowance for side?

Finishing allowance in the working plane. This value has an
incremental effect.

Input: 0...99999.9999

Q369 Finishing allowance for floor?

Finishing allowance for the floor. This value has an incre-
mental effect.

Input: 0...99999.9999

Q260 Clearance height?

Coordinate in the tool axis in which no collision with the
workpiece can occur (for intermediary positioning and retrac-
tion at the end of the cycle). The value has an absolute
effect.

Input: -99999.9999...+99999.9999 or PREDEF

Q578 Radius factor on inside corners?

The minimum radius (slot width) of a slot results from the
tool radius plus the product of tool radius and Q578.

Input: 0.05...0.99

m
x
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13.7.6 Cycle 1278 OCM POLYGON (option 167)

Application

Use figure cycle 1278 OCM POLYGON to program a polygon. You can use the figure
to machine a pocket, an island, or a boundary by face milling. In addition, you can
program a tolerance for the reference diameter.

If you work with Cycle 1278, program the following:
® Cycle 1278 OCM POLYGON

® |f you program Q650=1 (shape type = island), you need to define a boundary
using Cycle 1281 OCM RECTANGLE BOUNDARY or 1282 OCM CIRCLE
BOUNDARY

= Cycle 272 OCM ROUGHING

m Cycle 273 OCM FINISHING FLOOR, if applicable
= Cycle 274 OCM FINISHING SIDE, if applicable

® Cycle 277 OCM CHAMFERING, if applicable

Notes

= This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 1278 is DEF-active, which means that it becomes active as soon as it is
defined in the NC program.

® The machining data entered in Cycle 1278 are valid for the OCM machining
cycles 272 to 274 and 277.
Note on programming

B The cycle requires corresponding pre-positioning, depending on the setting in
Q367.
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Parameter

Q650 Type of figure?
Geometry of the figure:

0: Pocket

1: Island

2: Boundary for face milling
Input: 0,1, 2

Q573 Inscr.circle/circumcircle (0/1)?

Define whether the dimension Q571 is referenced to the
inscribed circle or the circumcircle:

0: Dimension is referenced to the inscribed circle
1: Dimension is referenced to the circumcircle
Input: 0, 1

Q571 Reference circle diameter?

Enter the diameter of the reference circle. Specify in parame-
ter Q573 whether the diameter entered here is referenced to
the inscribed circle or the circumcircle. You can program a
tolerance if needed.

Further information: "Tolerances’, Page 394
Input: 0...99999.9999

Q572 Number of corners?

Enter the number of corners of the polygon. The control will
always distribute the corners evenly on the polygon.

Input: 3...30

Q660 Type of corners?
Geometry of the corners:
0: Radius

1: Chamfer

Input: O, 1

Q220 Corner radius?
Radius or chamfer of the corner of the figure
Input: 0...99999.9999

Q224 Angle of rotation?

Angle by which the figure is rotated. The center of rotation is
at the center of the figure. The value has an absolute effect.

Input: -360.000...+360.000
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Help graphic Parameter

Q203 Workpiece surface coordinate?

Coordinate on the workpiece surface referenced to the active
datum. The value has an absolute effect.

Input: -99999.9999...+99999.9999

Q201 Depth?

Distance between the workpiece surface and the contour
floor. This value has an incremental effect.

Input: -99999.9999...+0

Q368 Finishing allowance for side?

Finishing allowance in the working plane. This value has an
incremental effect.

Input: 0...99999.9999

Q369 Finishing allowance for floor?

Finishing allowance for the floor. This value has an incre-
mental effect.

Input: 0...99999.9999

Q260 Clearance height?

Coordinate in the tool axis in which no collision with the
workpiece can occur (for intermediary positioning and retrac-
tion at the end of the cycle). The value has an absolute
effect.

Input: -99999.9999...+99999.9999 or PREDEF

Q578 Radius factor on inside corners?

The inside radii of the contour are calculated based on the
tool radius plus the product of the tool radius times Q578.

Input: 0.05...0.99

Example
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13.7.7 Cycle 1281 OCM RECTANGLE BOUNDARY (option 167)

Application

Use Cycle 1281 OCM RECTANGLE BOUNDARY to program a rectangular bounding
frame. This cycle can be used to define the outer boundary of anisland or a
boundary of an open pocket that was programmed before by using the respective
OCM standard figure.

The cycle becomes effective when you program cycle parameter Q650 FIGURE
TYPE = 0 (pocket) or = 1 (island) within an OCM standard figure cycle.

Notes
m This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 1281 is DEF-active, which means that it becomes active as soon as it is
defined in the NC program.

m  The boundary data entered in Cycle 1281 are valid for Cycles 1271 to 1273 and
1278.

Cycle parameters

Help graphic Parameter

Y Q651 Length of major axis?

Length of the first side of the boundary, parallel to the main
Q654 = 0 B axis

Input: 0.001...9999.999

Q652 Length of minor axis?
Y Length of the second side of the boundary, parallel to the

secondary axis
Q654 = 1 C] Input: 0.001...9999.999

1
1
1
: o—- Q654 Position reference for figure?
|
1
1

<V

Specify the position reference for the center:

I
I 0: The center of the boundary is referenced to the center of
| the contour

1: The center of the boundary is referenced to the datum
Input: 0, 1

Q655 Shift in major axis?

Shift of the rectangle boundary along the main axis
Input: -999.999...+999.999

Q656 Shift in minor axis?
Shift of the rectangle boundary along the secondary axis
Input: -999.999...+999.999
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13.7.8 Cycle 1282 OCM CIRCLE BOUNDARY (option 167)

Application

Cycle 1282 OCM CIRCLE BOUNDARY allows you to program a circular bounding
frame. This cycle can be used to define the outer boundary of anisland or a

boundary of an open pocket that was programmed before by using the respective
OCM standard figure.

The cycle becomes effective when you program cycle parameter Q650 FIGURE
TYPE = 0 (pocket) or = 1 (island) in an OCM standard shape cycle.

Notes

m This cycle can only be executed in the FUNCTION MODE MILL machining mode.

® Cycle 1282 is DEF-active, which means that it becomes active as soon as it is
defined in the NC program.

m  The boundary data entered in Cycle 1282 are valid for Cycles 1271 to 1273 and
1278.
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Cycle parameters

Help graphic Parameter

Q653 Diameter?
Diameter of the circular bounding frame
Input: 0.001...9999.999

Q654 Position reference for figure?
Specify the position reference for the center:

0: The center of the boundary is referenced to the center of
the contour

1: The center of the boundary is referenced to the datum
Input: 0, 1

Q655 Shift in major axis?

Shift of the rectangle boundary along the main axis
Input: -999.999...+999.999

Q656 Shift in minor axis?

Shift of the rectangle boundary along the secondary axis
Input: -999.999...+999.999
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13.8 Recessing and undercutting

13.8.1 Recessing and undercutting

Some cycles machine contours that you have written in a subprogram. Further
special contour elements are available to you for writing turning contours. In this
way you can program recessing and undercutting as complete contour elements
with a single NC block.

o Recessing and undercutting are always referenced to a previously
defined linear contour element.
You can only use the recess and undercut elements GRV and UDC in
contour subprograms that have been called by a turning cycle.

Various input options are available to you for defining undercuts and recesses.
Some of these inputs have to be made (mandatory input); others can be skipped
(optional input). The mandatory inputs are symbolized as such in the help graphics.
In some elements, you can select between two different definitions. The control
provides relevant selection possibilities via an action bar.

The control provides various possibilities for programming recesses and undercuts
in the Recess / Undercut file of the Insert NC function window.
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Programming recessing

Recessing is the machining of recesses into round parts, usually for accommodation
of locking rings and seals, or as lubricating grooves. You can program recessing
around the circumference or on the face end of the turned part. You have two
separate contour elements for this purpose:

® GRV RADIAL: Recess in circumference of component

®m GRV AXIAL: Recess on face end of component

ANG_WIDTH

CENTER

DEPTH

- > ““DIAM

BREADTH
Input parameters in recessing GRV
Parameter Meaning Input
CENTER Center of recess Required
R Corner radius of both inside Optional

corners

DEPTH / DIAM Depth of recess (pay attention ~ Required

to algebraic sign!) /diameter of
recess base

BREADTH Recess width Required

ANGLE / ANG_WIDTH Flank angle / opening angle Optional
between both flanks

RND / CHF Rounding / chamfer on Optional
contour corner near to starting
point

FAR_RND / FAR_CHF Rounding / chamfer on Optional

contour corner away from
starting point
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o The algebraic sign for the recess depth specifies the machining position
(inside/outside machining) of the recess.

Algebraic signs of recess depth for outside machining:

® |f the contour element is in the negative direction of the Z coordinate,
use a negative sign

m [f the contour element is in the positive direction of the Z coordinate,
use a positive sign

Algebraic signs of recess depth for inside machining:

® |f the contour element is in the negative direction of the Z coordinate,
use a positive sign

m [f the contour element is in the positive direction of the Z coordinate,
use a negative sign

Example: Radial recess with depth=5, width=10, pos.= Z-15

Programming undercutting

Undercutting is usually required for the flush connection of components. In addition,
undercutting can help reduce the notch effect at corners. Threads and fits are often
machined with an undercut. You have various contour elements for defining the
different undercuts:

= UDC TYPE_E: Undercut for cylindrical surfaces to be further processed as per
DIN 509.

® UDC TYPE_F: Undercut for plane surface and cylindrical surface to be further
processed as per DIN 509

UDC TYPE_H: Undercut for more rounded transition as per DIN 509
UDC TYPE_K: Undercut in plane surface and cylindrical surface
UDC TYPE_U: Undercut in cylindrical surface

UDC THREAD: Thread undercut as per DIN 76

o The control always interprets undercuts as form elements in the
longitudinal direction. No undercuts are possible in the plane direction.
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Undercut DIN 509 UDC TYPE _E
BREADTH

Input parameters in undercut DIN 509 UDC TYPE_E

Parameter Meaning Input

R Corner radius of both inside Optional
corners

DEPTH Undercut depth Optional

BREADTH Width of undercut Optional

ANGLE Undercut angle Optional

Example: Undercut with depth = 2, width = 15
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Undercut DIN 509 UDC TYPE_F
FACEDEPTH

BREADTH

DEPTH

Input parameters in undercut DIN 509 UDC TYPE_F

Parameter Meaning Input
R Corner radius of both inside Optional
corners

DEPTH Undercut depth Optional
BREADTH Width of undercut Optional
ANGLE Undercut angle Optional
FACEDEPTH Depth of face Optional
FACEANGLE Contour angle of face Optional

Example: Undercut form F with depth = 2, Width = 15, Depth of face = 1
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Undercut DIN 509 UDC TYPE_H
BREADTH

Input parameters in undercut DIN 509 UDC TYPE_H

Parameter Meaning Input

R Corner radius of both inside Required
corners

BREADTH Width of undercut Required

ANGLE Undercut angle Required

Example: Undercut form H with depth = 2, width = 15, angle = 10°
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Undercut UDC TYPE_K
DEPTH

ANG-W

Input parameters in undercut UDC TYPE_K

Parameter Meaning Input

R Corner radius of both inside Required
corners

DEPTH Undercut depth (parallel to Required
axis)

ROT Angle relative to longitudinal Optional
axis (default: 45°)

ANG_WIDTH Angle of undercut opening Required

Example: Undercut form K with depth = 2, width = 15, opening angle = 30°
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Undercut UDC TYPE_U
BREADTH

Input parameters in undercut UDC TYPE_U

Parameter Meaning Input

R Corner radius of both inside Required
corners

DEPTH Undercut depth Required

BREADTH Width of undercut Required

RND / CHF Rounding / chamfer on outside  Required
corner

Example: Undercut form U with depth = 3, width =8
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Undercut UDC THREAD
BREADTH

Input parameters in undercut DIN 76 UDC THREAD

Parameter Meaning Input

PITCH Thread pitch Optional

R Corner radius of both inside Optional
corners

DEPTH Undercut depth Optional

BREADTH Width of undercut Optional

ANGLE Undercut angle Optional

Example: Thread undercut according to DIN 76 with thread pitch = 2
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14.1  Working with machining cycles
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14.1.1 Machining cycles

General information

Editor

[ 1.Bo..ngH =

o BE9 R D 2o & 7_'31
I TNC:\nc_prog\nc_doc\Bauteile_components\1_Bohren_drilling.H
= 0 BEGIN PGM 1_BOHREN_DRILLING MM V' Default dL
1 [£8l] ™NG:nc_proging_docRESETH 1 CALL PGM TNC:\nc_prog\nc_doc\RESET.H
- — 2 L Z+100 RO FWAX M3 Depth? a4 x
E:‘> [ nc_seor oRLL D8 3 BLK FORM 0.1 Z X+0 Y+0 Z-19.95 : =
e BLK FORM 0.2 X+100 Y+100 Z+0 Plunging depth? 3 X
10[32] 200 DRILLING . EeRRiE
("j : Workpiece surface coo... 0 x an
13[g] oA os 3 'LFO(ZJ:‘SZLTD"NC SPOT_DRILL_D8" Z 53200
ZSEOTH o Feed rate for plunging? F v 250 %
B 5[] 2000R1NG 8 ; D8,0 punang
8 L Z+100 RO FIAX M3 Diameter as reference .. x
19 [0 TaP_6 10 CYCL DEF 200 DRILLING -
Eﬂ 200={8] ;SET-UP CLEARANCE -
22205TAPP‘NG Q201=-3.4 ;DEPTH -~ /' Extended
= 0206=+250 ;FEED RATE FOR PLNGNG -
=[] 0202=+3 ;PLUNGING DEPTH - Dwell time at the top? 0 x

g Q210=+0 :DWELL TIME AT TOP -
7[5 220 PoLAR PATTERN Q203=+0 :SURFACE COORDINATE - Dwell time at the depth? 0 x
28 (2] 220 PoLAR PATTERN Q204=+20 ;2ND SET-UP CLEARANCE -

Q211=+0 ;DWELL TIME AT DEPTH

O 29[&]o 11 CALL LBL 10 V' Safety

12 L Z+100 RO

> 0[] 10 13 TOOL CALL "DRILL_DS" Z S3800 Set-up clearance? 2 &
14 D5,0
31 [52] 7 DATUM SHIFT 15 L 7+100 RO ‘M3 2nd setup clearance? 2y X

00:00:00 = s 16 CYCL DEF 200 DRILLING -
357DATUM HIFT Q200=+2 ;SET-UP CLEARANCE -

I | 3 [5] 7 oatum sHIFT 0201=-16 ;DEPTH - i )
i Q206=+350 ;FEED RATE FOR PLNGNG | _— 1

Y o1 ] owrum T Q202=+13 ;PLUNGING DEPTH - ¥ ]
cumB.. Q210=+0 ;DWELL TIME AT TOP -

z

— - .
44 3] 7 DATUM SHIFT Q203=+0 ;SURFACE COORDINATE ; Delete ne o
Q204=+20 ;2ND SET-UP CLEARANCE ~ i

a7[&]o 5
@ Set-up clearance?
% %

GoTo
block number ‘

Insert o Comment O

Qinfo Selectin Start the
NC function ‘ ‘

Progam Run | P simiation RS

Cycles are stored on the control as subprograms. The cycles can be used to
execute different machining operations. This greatly simplifies the task of creating
programs. The cycles are also useful for frequently recurring machining operations
that comprise several working steps. Most cycles use Q parameters as transfer
parameters. The control provides cycles for the following technologies:

= Drilling processes

B Thread machining

®  Milling operations such as pockets, studs or even contours
= Cycles for coordinate transformation

B Special cycles

®  Turning operations

®  Grinding operations

NOTICE

Danger of collision!
Cycles execute extensive operations. Danger of collision!

> Simulate your program before executing it

NOTICE

Danger of collision!

You can program variables as input values in HEIDENHAIN cycles. Using variables
outside of the recommended input ranges can lead to collisions.

> Only use the input ranges recommended by HEIDENHAIN

> Pay attention to the HEIDENHAIN documentation

» Check the machining sequence using a simulation
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Optional parameters

The comprehensive cycle package is continuously further developed by
HEIDENHAIN. Every new software version thus may also introduce new

Q parameters for cycles. These new Q parameters are optional parameters,

which were not all available in some older software versions. Within a cycle, these
parameters are always provided at the end of the cycle definition. You can decide
for yourself whether you would like to define optional Q parameters or delete them
with the NO ENT key. You can also adopt the default value. If you have accidentally
deleted an optional Q parameter or if you would like to extend cycles in your existing
NC programs, you can add optional Q parameters in cycles where needed. The
following steps describe how this is done.

Proceed as follows:
> Call the cycle definition
> Press the right arrow key until the new Q parameters are displayed
» Confirm the displayed default value
or
> Enter avalue

> To load the new Q parameter, exit the menu by selecting the right arrow key once
again or by selecting the END button

> |f you do not wish to load the new Q parameter, press the NO ENT key

Compatibility

Most NC programs created with older HEIDENHAIN controls (as of TNC 150 B)
can be run with the new software version of the TNC7. Even if new optional
parameters have been added to existing cycles, you will generally be able to run
your NC programs as usual. This is achieved because the stored default value will
be used. The other way around, if you want to run an NC program created with a
new software version on an older control, you can delete the respective optional
Q parameters from the cycle definition with the NO ENT key. In this way you can
ensure that the NC program is downward compatible. If NC blocks contain invalid
elements, the control will mark them as ERROR blocks when the file is opened.
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14.1.2 Defining cycles

Cycles can be defined in several ways.
Inserting via NC function:

Insert
NC function

VvV vV Vv

Select Insert NC function
The control opens the Insert NC function window.
Select the desired cycle

The control initiates a dialog and prompts you for all required
input values.

Inserting via theCYCL DEF key:

CYCL
DEF

VvV v VvV

Press the CYCL DEF key
The control opens the Insert NC function window.
Select the desired cycle

The control initiates a dialog and prompts you for all required
input values.

Navigation in the cycle

Key

Function

Navigation within the cycle:
Jump to next parameter

Navigation within the cycle:
Jump to previous parameter

Jump to the same parameter in the next cycle

Jump to the same parameter in the previous cycle

The control provides selection possibilities for the different cycle
parameters via the action bar or the form.

If an input option specifying a defined behavior is stored in particular
cycle parameters, you can open a selection list with the GOTO key or
in the form view. For example in cycle 200 DRILLING, the Q395 DEPTH
REFERENCE parameter provides the selection possibility:

® Q] Tool tip

® 1| Cutting edge corner
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Cycle input form

The control offers a FORM for various functions and cycles. This FORM can be used
to enter various syntax elements or also cycle parameters on form-basis.

N Geometry

First side length?
Second side length?
Corner radius?
Depth?

Workpiece surface coord...

N Default

Machining operation (0/1...
Plunging depth?

Infeed for finishing?

Feed rate for milling?

Finishing feed rate?

‘ Confirm H Discard ‘

0  x
0 x
0 x
20 x
0 x
0 %
5 x
0 x
50 @ x
50  x

Machining Cycles | Working with machining cycles

The control allocates the cycle parameters in the FORM to groups based on their
functions, e.g. geometry, standard, advanced, safety. The control provides selection
possibilities for different cycle parameters via switches, for example. The control

displays the currently edited cycle parameter in color.

After you have defined all required cycle parameters, you can confirm your input and
conclude the cycle.

Opening the form:

» Open the Editor operating mode
> Open the Program workspace
> > Select FORM via the title bar

If an input is invalid, the control displays an information symbol ahead of
the syntax element. When you select the information symbol, the control

displays information on the error.
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Help graphics

When you are editing a cycle, the control shows a help graphic for the current
Q parameters. The size of the help graphic depends on the size of the Program
workspace area.

The control shows the help graphic at the right edge of the workspace, or at the top
or bottom edge. The help graphic is positioned in the half that does not contain the
cursor.

When you tap or click on the help graphic, the control maximizes the help graphic.

If the Help workspace is active, the control will display the help graphic in this area
instead of showing it in the Program workspace.

O o %@l > o~
Q395=0 |

A

% @ q201
y

S~

Q395=1 |

T-ANGLE

[T 201

T-ANGLE

Help workspace with a help graphic for a cycle parameter

14.1.3 Calling cycles

For cycles that remove material, you have to enter not only the cycle definition, but
also the cycle call in the NC program. The call always refers to the fixed cycle that
was last defined in the NC program.
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Requirements

Before calling a cycle, be sure to program:

m  BLK FORM for graphic display (only required for simulation)
= Tool call

m Spindle direction of rotation (miscellaneous function M3/M4)
m Cycle definition (CYCL DEF)

0 ® For some cycles, additional requirements must be observed. They are
detailed in the descriptions and overview tables for each cycle.

You can program the cycle call in the following ways.

Option Further information
CYCL CALL Page 426
CYCL CALL PAT Page 426
CYCL CALL POS Page 427
M89/M99 Page 427

Calling a cycle with CYCL CALL

The CYCL CALL function calls the most recently defined fixed cycle once. The
starting point of the cycle is the position that was programmed last before the
CYCL CALL block.

et > Select Insert NC function
or
Press the CYCL CALL key
The control opens the Insert NC function window.
Select CYCL CALL M
Define CYCL CALL M and add an M function , if necessary

CYCL
CALL

vV vV y

Calling a cycle with CYCL CALL PAT

The CYCL CALL PAT function calls the most recently defined machining cycle at all
positions that you defined in a PATTERN DEF pattern definition or in a point table.

Further information: "Pattern definition with PATTERN DEF", Page 365
Further information: "Point tables", Page 346

et > Select Insert NC function

or

Press the CYCL CALL key

The control opens the Insert NC function window.
Select CYCL CALL PAT

Define CYCL CALL PAT and add an M function, if necessary

CYCL
CALL

vV vV y
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Calling a cycle with CYCL CALL POS

The CYCL CALL POS function calls the most recently defined fixed cycle once. The
starting point of the cycle is the position that you defined in the CYCL CALL POS

block.
e > Select Insert NC function
or
oveL Press the CYCL CALL key

CALL
The control opens the Insert NC function window.

Select CYCL CALL POS
Define CYCL CALL POS and add an M function, if necessary

vV VvV Yy

Using positioning logic, the control moves to the position defined in the CYCL CALL
POS block:

= [f the tool's current position in the tool axis is above the upper edge of the
workpiece (Q203), the control first moves the tool to the programmed position in
the working plane and then to the programmed position in the tool axis

= |f the tool's current position in the tool axis is below the upper edge of the
workpiece (Q203), the control first moves the tool to the clearance height in the
tool axis and then to the programmed position in the working plane

0 Programming and operating notes

m Three coordinate axes must always be programmed in the CYCL
CALL POS block. Using the coordinate in the tool axis, you can easily
change the starting position. It serves as an additional datum shift.

B The feed rate most recently defined in the CYCL CALL POS block is
only used to traverse to the start position programmed in this block.

= As arule, the control moves without radius compensation (R0) to the
position defined in the CYCL CALL POS block.

® |f you use CYCL CALL POS to call a cycle in which a start position is
defined (e.g. Cycle 212), then the position defined in the cycle serves
as an additional shift of the position defined in the CYCL CALL POS
block. You should therefore always define the start position in the
cycle as 0.

Calling a cycle with M89/M99

The M99 function, which is active only in the block in which it is programmed (non-
modal function), calls the last defined fixed cycle once. You can program M99 at the
end of a positioning block. The control moves to this position and then calls the last
defined machining cycle.

If the control is to execute the cycle automatically after every positioning block,
program the first cycle call with M89.

To cancel the effect of M89, proceed as follows:

> Program M99 in the positioning block

> The control moves to the last starting point.
or

> Define a new machining cycle with CYCL DEF
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Defining and calling an NC program as cycle
With SEL CYCLE, you can define any NC program as a machining cycle.

Defining an NC program as a cycle:

Insert
NC function

> Select Insert NC function

> The control opens the Insert NC function window.
Select SEL CYCLE

> Select file name, string parameter or file

v

Calling an NC program as a cycle:

CYCL
CALL

> Press the CYCL CALL key

> The control opens the Insert NC function window.
or

» Program M99

= [f the called file is located in the same directory as the file you are
calling it from, you can also integrate the file name without the path.

m Please note that CYCL CALL PAT and CYCL CALL POS use positioning
logic before executing the cycle. With respect to the positioning logic,
SEL CYCLE and Cycle 12 PGM CALL show the same behavior. In point
pattern cycles, the clearance height is calculated based on:
= the maximum value of all Z positions at the starting point of the

pattern
B all Z positions in the point pattern

= With CYCL CALL POS, there will be no pre-positioning in the tool axis
direction. This means that you need to manually program any pre-
positioning in the file you call.
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14.1.4

Machine-specific cycles

@ Refer to your machine manual for a description of the specific
functionality.

Cycles are available for many machines. Your machine manufacturer can implement
these cycles into the con