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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., spatial imagination and the ability to read
technical drawings)

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

m Safety instructions (e.g., understanding possible dangers and how to avoid them)

® Training on the machine (e.g., compreheding axis directions and the machine
configuration)

HEIDENHAIN offers separate information products for other target groups:
® |eaflets and overview of the product portfolio for potential buyers

m Service Manual for service technicians

m  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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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 Setup and Program Run User's Manual contains all information needed
for setting up the machine and for running NC programs.
ID:

= 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:

= The Machining Cycles User's Manual contains all functions of the machining
cycles.
ID:

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

m  As PDF files, sub-divided according to the printed versions or as a Complete
edition User's Manual, containing all modules
ID:
TNCguide

m Asan HTML file used as the TNCguide product aid integrated directly into 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 use", Page 45

Further information products for users

The following information products are available to you:

= 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 comprise 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 important 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 indicates a cross reference.

A cross reference leads to external documentation for example the
documentation of your machine manufacturer or other supplier.

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:

B Tools

®  Cutting parameters

m Feed rates

® Clearance height or safe position

®  Machine-specific positions, 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.

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.

HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023

37



1.5

38

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

User's Manual as integrated product aid: TNCguide

Application
The integrated product aid TNCguide offers the full content of all User's Manuals.
Further information: "Available user documentation®, Page 35

The User's Manual supports you in the safe handling of the control according to its
intended use.
Further information: "Proper and intended use’, Page 45

Related topics
B The Help workspace
Further information: User's Manual for Programming and Testing

Requirement

In the factory default setting, the control offers the integrated product aid 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.

You can also open the information page manually by selecting the
index.html file (for example, at TNC:\tncguide\en\readme). The path
depends on the desired languageversion (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 product aid TNCguide can be selected within the Help application or
in the Help workspace.

Further information: "The Help application”, Page 39

Further information: User's Manual for Programming and Testing

Operation of TNCguide is identical in both cases.

Further information: "lcons’, Page 40
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The Help application

Help
B = «
TNC7
» New and Modified Functior
» About the User's Manual
- About the Product
» The TNC7
Safety precautions
» Software
» Hardware
Areas of the control's use
Overview of operating m¢
+ Workspaces
- Operating elemeins
Common gestures for the
» Operating elements of the
Icons on the control's us 4

+ Desktop menu workspace

» First Steps

1

Icons on the control's user interface

2

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

e Back

@ Select the Home operating mode
[} Select the Files operating mode

E Select the Tables operating mode
F‘g Select the Editor operating mode
(ﬁ, Select the Manual operating mode
3 Select the Program Run operating mode 3
L!ﬂ Select the Machine operating mode:
Open and close the calculator

Open and close the virtual keyboard
@ Open and close the settings

Search

B @<« C
< >

Open TNCguide in the Help workspace

TNCguide includes the following areas:

1 Title bar of the Help workspace
Further information: "The Help workspace", Page 40
2 Title bar of the integrated product aid TNCguide
Further information: "TNCguide ", Page 40
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
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lcons

The Help workspace
The Help workspace within the Help application includes the following icons:

Icon Meaning

Open or close the Search results column
Further information: "Search in TNCguide', Page 41

oo Open Home page

The start page displays all available documentation. Select the
desired documentation using 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.
ﬁ Open Tutorials
“— > Navigate
Navigate between the contents opened recently
C Refresh
TNCguide
The integrated TNCguide product aid includes the following icons:
Icon Meaning
Open Structure

The structure consists of the content headings.

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

Open Index
The index consists of important keywords.

The index serves as an alternative navigation within the
documentation.

< > Navigate
Display previous or next page within the documentation

& > Open or close

Display or hide the navigation
Copy

Copy NC examples to the clipboard

Further information: "Copying NC examples to clipboard",
Page 42
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1.5.1

Context-sensitive help

You can open TNCguide for the current context. Context-sensitive help means that
the relevant information is displayed directly (e.g., for the selected item or the current
NC function).

To call context-sensitive help, the following elements are available:

Icon or key Meaning

@ Help icon
If you select the icon and then one of the items in the user
interface, the control will open the associated information in
TNCguide.

HELP key

If you press the HELP key while editing an NC block, the
control will display the associated information in TNCguide.

If you call TNCguide in a certain context, the control opens the contents in a pop-up
window. If you select the Show more button, the control will open TNCguide in the
Help application.

Further information: "The Help application”, Page 39

If the Help workspace is already open, the control displays TNCguide there and will
not open a pop-up window.

Further information: User's Manual for Programming and Testing

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

0 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 enter a character.
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 V.V V Vv VYV
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1.5.2  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
» Expand Notes on using NC programs
» Read and follow Notes on using NC programs
Further information: "Notes on using NC programs', Page 37

» 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 content according to the Notes on using
NC programs

> Use the Simulation mode to test the NC program

Further information: User's Manual for Programming and
Testing

1.6 Contacting the editorial staff

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

We are continuously striving 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 basic

Every HEIDENHAIN control supports you with dialog-guided programming and finely
detailed simulation. The TNC7 basic additionally offers you graphical or form-based
programming so that you can attain the desired results with speed and reliability.
Software options and optional hardware extensions can be used for flexibly
increasing the range of functions and ease of use.

Operation is made easier, for example, by using touch probes, handwheels or a
3D mouse.

Further information: "Hardware enhancements’, Page 61

Definitions

Abbreviation Definition

TNC TNC is derived from the acronym CNC (computerized numer-
ical control). The T (tip or touch) stands for the capability of
entering 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.

basic The addition basic indicates that the control provides all

required basic functions for universal milling or drilling.
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2.1.1

2.1.2

Proper and intended use

The information about proper and intended use supports you in safely handling 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.

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,
for example, in function adaptations of the controls and safety precautions in the
information products.

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

Further information: "Contacting the editorial staff', Page 42

Intended place of operation

In accordance with the DIN EN 50370-1 standard for 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.

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

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
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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
manufacturer

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!

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
for 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 a TOOL CALL 0. There is a
risk 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
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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. If the previous
value is kept, there is a danger of collision!

> Before activating a preset, check whether all columns contain values.
» For undefined columns, enter values (e.g., 0)

» As an alternative, have the machine manufacturer define 0 as the default value
for the columns

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

NOTICE

Caution: Data may be lost!

If you do not properly remove a connected USB device during a data transfer, then
data may be damaged or deleted!

» Use the USB port only for transferring or backing up data do not use it for
editing and executing NC programs

> Use the Eject 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 regardless of the control's status!

» Always shut down the control
» Only operate the main switch after being prompted on the screen
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2.3

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

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.

The actual range of functions depends, among other things, on the enabled
software options.
Further information: "Software options", Page 50

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

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.

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

NC software Product

number

817620-18 TNC7 basic

817625-18 TNC7 basic 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.

If later customization of the machine configuration by the machine
manufacturer is intended, the machine operator might incur additional
costs.
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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 444
The TNC7 basic features various software options that the machine manufacturer

may enable separately, even at a later point in time. The following overview includes
only those software options that are relevant for you.
The software options are saved on the SIK (System Identification Key) plug-in board.

The TNC7 basic can be equipped with a SIK1 or SIK2 plug-in board. Depending on
which one is used, the numbers of the software options differ.

The option numbers in parentheses given in the User's Manual show you
that a function is not included in the standard range of available functions.

The parentheses enclose the SIK1 and SIK2 option numbers, separated by
a slash, for example: (#18 / #3-03-1).

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

SIK2 definitions
SIK2 option numbers are structured by <class>-<option>-<version>:

Class The function is effective for the following areas:

1: Programming, simulation, and process setup
2: Part quality and productivity

3: Interfaces

4: Technology functions and quality assessment
5: Process stability and monitoring

6: Machine configuration

7: Developer tools

Option Sequential number within each class

Version New versions of software options are released if, for example, its
features have been changed.

You can order some software options with SIK2 more than once in order to obtain
multiple variants of the same function (e.g., if you need to enable multiple control
loops for the axes). In the User’'s Manual, these software option numbers are
identified by an asterisk (*).

The control indicates in the SIK menu item of the Settings application whether a
software option has been enabled, and if so, how often.

Further information: "The SIK menu item", Page 443

Overview

Keep in mind that particular software options also require hardware
extensions.

Further information: "Hardware', Page 56
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Software option

Control Loop Qty.
(#0-3 / #6-01-1%)

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, for example, for detachable and motor-
driven tilting tables.

If your control features a SIK2, you can order this software option multiple
times and enable up to 8 control loops.

Adv. Function Set 1
(#8/ #1-01-1)

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: User's Manual for Programming and Testing

® Programming of contours on a developed cylindrical surface (e.g., with
Cycle 27 CYLINDER SURFACE)

Further information: User's Manual for Machining Cycles
®m Programming the rotary axis feed rate in mm/min with M116
Further information: User's Manual for Programming and Testing
®  3-axis circular interpolation with a tilted working plane

The advanced functions (set 1) reduce the setup effort and increase the
workpiece accuracy.

Adv. Function Set 2
(#9 / #4-01-1)

Advanced functions (set 2)

On machines with rotary axes, this software option enables simultaneous 4-
axis machining of workpieces.

The software option includes the following functions:

= TCPM (tool center point management): Automatic tracking of linear axes
during rotary axis positioning
Further information: User's Manual for Programming and Testing

® Running of NC programs with vectors, including optional 3D tool
compensation

Further information: User's Manual for Programming and Testing
B Manual moving of axes in the active tool coordinate system T-CS

Touch Probe
Function
(#17 / #1-05-1)

Touch-probe functions

This software option is used to program and execute automatic probing
processes.

If you are using a HEIDENHAIN touch probe with EnDat interface, then the
software option Touch Probe Functions (#17 / #1-05-1) is automatically
enabled.

The software option includes the following functions:

B Automatic compensation of workpiece misalignment
m  Automatic setting of workpiece presets

= Automatic measurement of workpieces

B Automatic measurement of tools

The touch-probe functions reduce the setup effort and increase accuracy when

machining workpieces.

Further information: "Tastsystemfunktionen in der Betriebsart Manuell", Page
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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 include:
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.

Adv. Function Set 3
(#21 / #4-02-7)

Advanced functions (set 3)

This software option offers additional ease of use with two powerful miscella-
neous functions.

The software option includes the following miscellaneous functions:

®  M120 for machining small contour steps without error message and
contour damage

Further information: User's Manual for Programming and Testing
= M118 for superimposed handwheel positioning during program run
Further information: User's Manual for Programming and Testing

The advanced functions (set 3) reduce the setup effort and increase flexibility
during program run.

Collision Monitoring
(#40 / #5-03-1)

Dynamic Collision Monitoring (DCM)

The machine manufacturer can use this software option to define machine
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 program run whenever a collision is imminent
= Warnings in case of manual axis movements

B Collision monitoring in Test Run mode

With DCM you can prevent collisions and thus avoid additional costs resulting
from material damage or machine downtime.

Further information: "Dynamic Collision Monitoring (DCM) (#40 / #5-03-1)",
Page 206

CAD Import
(#42 / #1-03-1)

CAD Import
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.

Further information: "Loading contours and positions to NC programs with
CAD Import (#42 / #1-03-1)", Page 258

Adaptive Feed Contr.
(#45 / #2-31-1)

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 machining times without adapting the NC program,
while at the same time preventing machine damage from overload.

Further information: "Adaptive feed control (AFC) (#45 / #2-31-1)", Page 236
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Software option

KinematicsOpt
(#48 / #2-01-1)

Definition and application

KinematicsOpt

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 for temperature-induced deviations through repeated measurements and
corrections.

Further information: User's Manual for Measuring Cycles for Workpieces and
Tools

OPC UA NC Server

Qty.
(#56-61 / #3-02-1%)

OPC UA NC Server

These software options include OPC UA, a standardized interface for remote
access to the control's data and functions.

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

Each software option enables one client connection. If more than one parallel
connection is required, you need to enable multiple of these software options.

If your control features a SIK2, you can order this software option multiple
times and enable up to six connections.

Further information: "OPC UA NC Server (#56-61 / #3-02-1%)", Page 462

4 Additional Axes
(#77 / #6-01-1%)

Four additional control loops
Further information: "Control Loop Qty. (#0-3 / #6-01-1*%)", Page 51

Ext. Tool Manage-
ment
(#93 / #2-03-1)

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:

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

Further information: "Tooling list (#93 / #2-03-1)", Page 384

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

Further information: 'T usage order (#93 / #2-03-1)", Page 382

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

Remote Desktop
Manager
(#133/ #3-01-1)

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: "The Remote Desktop Manager window (#133 / #3-01-1)",
Page 477
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Collision Monitoring
(#140 / #5-03-2)

About the Product | Software

Definition and application

Dynamic Collision Monitoring DCM version 2

This software option includes all functions of the Dynamic Collision Monitoring
DCM (#40 / #5-03-1) software option.

In addition, this software option provides the following features:
= Collision monitoring of fixtures

Further information: "Integrating fixtures into collision monitoring
(#1740 / #5-03-2)", Page 216

m Define reduced minimum distance between fixture and tool

Cross Talk Comp.
(#1471 / #2-20-1)

Compensation of axis couplings (CTC)

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

Position Adapt.
Contr.
(#142 / #2-21-1)

Position Adaptive Control (PAC)

Using this software option, the machine manufacturer can, for example,
compensate for position-induced deviations at the tool and thus increase
accuracy and dynamic performance.

Load Adapt. Contr.
(#143 / #2-22-1)

Load Adaptive Control (LAC)

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

Motion Adapt. Contr.
(#144 / #2-23-1)

Motion Adaptive Control (MAC)

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

Active Chatter Contr.
(#145 / #2-30-1)

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) (#145 / #2-30-1)",
Page 245

Machine Vibr. Contr.
(#146 / #2-24-1)

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
(#152 / #1-04-1)

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 (#152 / #1-04-1)",
Page 264
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Software option

Batch Process Mngr.
(#154 / #2-05-1)

Definition and application

Batch Process Manager (BPM)

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

By extending and combining the pallet management and extended tool
management functions (#93 / #2-03-1), the 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: User's Manual for Programming and Testing

Component Monitor-
ing
(#155/ #5-02-1)

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.

Model Aided Setup
(#159 / #1-07-1)

Graphically supported setup

This software option is used to determine the position and misalignment
of a workpiece with only one touch-probe function. You can probe complex
workpieces with, for example, free-form surfaces or undercuts, which is not
possible with all of the other touch-probe functions.

The control supports you additionally by showing the setup situation and
possible touch points in the Simulation workspace by means of a 3D model.

Opt. Contour Milling
(#167 / #1-02-1)

HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023

Optimized contour machining (OCM)

This software option enables 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:

m 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 STANDARD FIGURES for frequently
needed contours

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

Further information: User's Manual for Machining Cycles
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2.3.2 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, to which the terms of use agreed
between HEIDENHAIN and Softing Industrial Automation GmbH additionally and
preferentially apply.

The control's behavior can be influenced by means of the OPC UA NC Server
(#56-61 / #3-02-1*) and HEIDENHAIN DNC (#18 / #3-03-1). 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 (#56-61 / #3-02-1*)", Page 462

2.4 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 49

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

HEIDENHAIN

16" MC 345 with TE 340 (FS)

The TNC7 basic is delivered with a 16-inch screen.

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

Further information: "Common gestures for the touchscreen’, Page 70

Further information: "Operating elements of the keyboard unit", Page 70

The machine operating panel is machine-dependent.

MB 340 (FS)
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Operating and cleaning the touchscreen

Touchscreens can even be operated with dirty hands, as long as the touch sensors
are able to detect the skin resistance. Small amounts of liquid do not affect the
function of the touchscreen, but large amounts may cause incorrect input.

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

Further information: "The Settings Application’, Page 435

Do not apply the cleaning agent directly to the screen, but slightly dampen a clean,
lint-free cleaning cloth with it.

The following cleaning agents are permitted for the screen:
® Glass cleaner

m Foaming screen cleaners

= Mild detergents

The following cleaning agents are prohibited for the screen:
m Aggressive solvents

B Abrasives

® Compressed air

m Steam cleaners

o m Touchscreens are sensitive to electrostatic charges from the user.
Dissipate the static charge by touching metallic, grounded objects or
wear ESD clothing.
B Wear operating gloves to prevent the screen from getting dirty.

B You can operate the touchscreen with special touchscreen operating
gloves.
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Cleaning the keyboard unit
Switch the control off before cleaning the keyboard unit.

NOTICE

Caution: danger of property damage

Incorrect cleaning agents and incorrect cleaning procedures can damage the
keyboard unit or parts of it.

> Use permitted cleaning agents only
» Use a clean, lint-free cleaning cloth to apply the cleaning agent

The following cleaners are permitted for the keyboard unit:

B Cleaning agents containing anionic surfactants

® Cleaning agents containing nonionic surfactants

The following cleaning agents are prohibited for the keyboard unit:
Cleaning agents for machines

Acetone

Aggressive solvents

Abrasives

Compressed air

Steam cleaners

0 Wear work gloves to prevent the keyboard unit from getting dirty.

If a trackball is embedded in the keyboard, you need to clean it only if it no longer
works properly.

To clean a trackball (if needed):

Shut down 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 vVvyVvVvyYyywy

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

> Apply a small amount of the cleaning agent onto a cleaning cloth

> 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.

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

@ IP54 protection 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

o The seal must not be
damaged; otherwise I1P54
protection cannot be
guaranteed.

» Verify proper seating and correct
functionality
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24.2

Hardware enhancements
The hardware enhancements give you the possibility of adapting the machine tool to

your individual needs.

The TNC7 basic features various hardware extensions that the machine
manufacturer may add separately, even at a later point in time. The following
overview includes only those extensions that are relevant to you.

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

Further information: "Software options", Page 50

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 401

Workpiece touch
probes

With this extension, the control can determine locations on the workpiece and
misalignments automatically and precisely (#17 / #1-05-1).

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
(#17 / #1-05-1)", Page 289

Tool touch probes

With this extension, the control can measure tools automatically and precisely,
directly in the machine (#17 / #1-05-1).

Tool touch probes have the following differing features:

m  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.

Further information: User's Manual for Measuring Cycles for Workpieces and
Tools
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ments

Vision systems

About the Product | Hardware

Definition and application

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.

VTC User’'s Manual

All functions of the software for the VT 121 vision system are
described in the VTC User's Manual. Please contact HEIDENHAIN if
you require a copy of this User's Manual.

ID: 1322445-xx

Additional operating
stations

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:

m 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 860 is an auxiliary screen that increases the area of the main
screen. This allows multiple applications to be viewed simultaneously.

By adding a keyboard unit, the ITC 860 can be used as a full-
fledged additional operating station.

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 (#133 / #3-01-1), you can display applications
on the control screen.

Further information: "The Remote Desktop Manager window (#133 / #3-01-1)",
Page 477

The industrial PC is a secure and powerful alternative to external PCs.

Override controller

This extension allows you to define breakpoints at which the control stops
duringprogram run (e.g., before a tilting function). The override controller
enables the feed rate or rapid traverse value to be changed as well as starting
or continuing the NC program.

Further information: "Override Controller’, Page 415
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2.5 Areas of the control's user interface
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User interface of the control 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.

Operating modes
Further information: "Overview of the operating modes", Page 64
Status overview

Further information: "Status overview on the TNC bar", Page 103
Calculator

Further information: User's Manual for Programming and Testing
Screen keyboard

Further information: "Virtual keyboard of the control bar", Page 270
Settings

The Settings menu enables you to change the control interface:

u Left-hand mode

The control swaps the positions of the TNC bar and the machine manu-
facturer bar.

= Dark Mode

In the machine parameter darkModeEnable (no. 135501), the machine
manufacturer defines whether Dark Mode is available for selection.

5 Font size
Date and time

HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023

63



2.6

64

About the Product | Overview of the operating modes

2 Information bar
®  Active operating mode
B Message menu
Further information: "Message menu on the information bar", Page 274
® Help icon for context-sensitive help
Further information: "Context-sensitive help", Page 41
® Symbols
3 Application bar
® Tabs of opened applications

The maximum number of simultaneously opened applications is limited to
ten tabs. If you try to open an eleventh tab, the control shows a message.

®  Selection menu for workspaces

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

4 Workspaces

Further information: "Workspaces', Page 66
5  Machine manufacturer bar

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

m 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 the operating modes

The control provides the following operating modes:

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

®  The Start/Login application

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

® The Settings application Page 435
= The Help application See the User's Manual for
Programming and Testing
= Applications for machine parameters Page 491
& In the Files operating mode the control displays See the User's Manual for

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

E In the Tables operating mode you can open various Page 350
tables and edit them as necessary.
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Operating modes

In the Editor operating mode you can do the
following:

® Create, edit and simulate NC programs

m Create and edit contours

® Create and edit pallet tables

Further information

See the User's Manual for
Programming and Testing

The Manual operating mode contains the following
applications:

= The Manual operation application
® The MDI Application

B The Setup application

= The Move to ref. point application

= The Retract application

You can move the tool away from the workpiece,
for example after a power failure.

Page 134
Page 279
Page 289
Page 129
Page 346

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.

Page 324

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 423

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:

Symbol 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 (#17 / #1-05-1)

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 information
Page 289

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

See the User's Manual for
Programming and Testing

Open File
In the Open File workspace you select or create files, for example.

See the User's Manual for
Programming and Testing

Files

In the file management, the control displays drives, folders, and files.
You can, for example, create or delete folders or files and can also
connect drives.

The Files workspace is part of the Files operating mode.

See the User's Manual for
Programming and Testing

Details

In the Details workspace, the control displays information on the
selected machine parameter or the last change you made.

Page 496

Document

You can open files for viewing in the Document workspace, for
example a technical drawing.

See the User's Manual for
Programming and Testing

Settings Page 435
In the Settings workspace, you can display and edit, if required,

various settings of the control (e.g., set up the traverse limits).

The Settings workspace is part of the Settings application.

The Form for tables Page 360

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.

The Form for pallets

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

See the User's Manual for
Programming and Testing

HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023

67



68

About the Product | Workspaces

Workspace Further information
Retract Page 346

In the Retract workspace, you can disengage the tool after a power

interruption.

Desktop menu Page 80

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

Help

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

See the User's Manual for
Programming and Testing

Contour graphics

In the Contour graphics workspace, you can 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 graphics workspace for graphical
editing.

See the User's Manual for
Programming and Testing

List Page 493
In the List workspace, the control shows the machine parameter

structure; you might be able to edit some of the parameters.

Positions Page 97

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

Program See the User's Manual for
The control displays the NC program in the Program workspace. Programming and Testing
Referencing Page 129

On machines with incremental linear and angle encoders, the control

shows in the Referencing workspace which axes need to be refer-

enced.

Remote Desktop Manager (#133 / #3-01-1) Page 423

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.

Quick selection

In the Quick selection new table and Quick selection new file
workspaces, you can create files or open existing files, depending on
the active operating mode.

See the User's Manual for
Programming and Testing

Simulation

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

See the User's Manual for
Programming and Testing

Simulation status

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

Page 118
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Workspace Further information

Start/Login Page 84

In the Start/Login workspace, the control shows the steps that are
performed during startup.

Status Page 105

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

Table Page 354

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.

The Table for machine parameters Page 493

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

Keyboard Page 270

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

Overview Page 430

In the Overview workspace, the control displays information on the
status of individual functional safety (FS) safety functions.
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Operating elements

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

o 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 start-
ing 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

Operating elements of the keyboard unit

Application

You operate the TNC7 basic primarily through the touchscreen, meaning with
gestures.

Further information: "Common gestures for the touchscreen"’, Page 70

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.

o If there are deviations from the virtual keyboard, the table also indicates the
corresponding keys on the virtual keyboard.

Further information: "Virtual keyboard of the control bar", Page 270

Keycaps for alphabetic keyboard

Key Meaning

[ A } [ B } [ C } Enter texts (e.g., file names)

o] Q
With an open NC program, enter a Q parameter formula in
the Editor operating mode, or in the Manual operating mode

Q QL QR ]
open the Q parameter list window
Further information: User's Manual for Programming and
Testing
By selecting the Q key multiple times, you can switch
between Q QL, and QR.
Esc Close windows and context menus
Select the next element; for example, an input field, button, or
selection option
SHIFT Select the previous element
+
TAB
Create screenshot
@ The DIADUR keys provide the following functions:
= | eft DIADUR key
Open the HEROS menu
= Right DIADUR key
Open the Remote Desktop Manager connection in the
defined desktop
Further information: "Connection settings", Page 479
Open the context menu in the Klartext editor or in the text

editor
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Keycaps for operating aids

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

Further information: User's Manual for Programming and
Testing

Currently no function

Open and close the message menu
Further information: "Message menu on the information bar”,

5| [o]

Page 274

Open and close the calculator
Further information: User's Manual for Programming and
Testing

Open the Settings application
Further information: "The Settings Application", Page 435

HELP Open the online help

Further information: "User's Manual as integrated product
aid: TNCgquide", Page 38

& [

HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023



About the Product | Operating elements

Operating modes

On the TNC7 basic 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, for example, instead activate a toggle switch.

o
:§‘<

Meaning

Open the Manual operation application in the Manual operat-

ing mode

Further information: "The Manual operation application’,
Page 134

ol

Activate and deactivate the electronic handwheel in the
Manual operating mode

Further information: "Electronic Handwheel", Page 401

Open the Tool Management tab in the Tables operating mode

Further information: "Tool management ", Page 163

g

Open the MDI application in the Manual operating mode
Further information: "The MDI Application ", Page 279

|

Open the Program Run operating mode in Single Block
mode

Further information: "The Program Run operating mode",
Page 324

Y

Open the Program Run operating mode

Further information: "The Program Run operating mode’,
Page 324

]

Open the Editor operating mode

Further information: User's Manual for Programming and
Testing

Y|

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

Further information: User's Manual for Programming and
Testing
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Keycaps for NC dialog

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

Meaning

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

)
~

Open the Contour workspace (e.g., to draw a milling contour)
Only in the Editor operating mode

[}
I
s

Program a chamfer

N

Program a straight line segment

R p Program a circular arc with radius entry
D ¢ Program a rounding arc
e Program a circular arc with tangential connection to the

preceding contour element

Program a circle center or pole

Program a circular arc with reference to the circle center

TOUCH

= e 8
g +

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

Further information: User's Manual for Measuring Cycles for
Workpieces and Tools

CYCL

H
m
bl

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

Further information: User's Manual for Machining Cycles

CYCL
CALL

&|

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

Further information: User's Manual for Machining Cycles

SET

Program a jump label

CALL

Program a subprogram or a program section repeat

STOP

Program an intentional stop

TOOL
DEF

Pre-select a tool in the NC program

TOOL
CALL

Call the tool data in the NC program

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)
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Further information: User's Manual for Programming and Testing

Keycaps for axis input and value input

A

ey

Meaning

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

Enter numbers (e.g., coordinate values)

Insert a decimal separator during entry

-~

Invert algebraic sign of entered value

Delete values during entry

NI

Open position display of the status overview to copy axis
values

Further information: "Status overview on the TNC bar",
Page 103

In the Editor operating mode and the MDI application,
program a straight line L with the actual positions of all axes

=
=

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

Clear entries or delete messages

Delete NC block or cancel a dialog during programming

T
oz
=

Z5

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
oz
o m
z
=1

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

Meaning

Position the cursor

aoro B Position the cursor by using the block number of an
NC block

® Open the selection menu while editing

)
<

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

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

PG UP Go one page up in an NC program or table

PG DN Go one page down in an NC program or table

JEE

Mark the active application in order to navigate between

applications
Navigate between areas of an application
Potentiometers
Poten- Function
tiometer
10 Increase or reduce the feed rate
50 O 150 Further information: User's Manual for Programming and
W Testing
10 Increase or reduce the spindle speed
50 % 150 Further information: User's Manual for Programming and
Os% Testing
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2.8.3 Keyboard shortcuts for operating the control

With a keyboard unit or a USB keyboard, you can use keyboard shortcuts in your
control. In the User's Manual, the labels of the keys are used when indicating
keyboard shortcuts. Keys without a label are indicated as follows:

Key Designation
= SHIFT
] SPACE
RETURN
= ) TAB

uP

[+] DOWN
RIGHT

B LEFT
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2.8.4 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  Meaning
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 or close the Calculator

Open or close the Screen keyboard

Open or close the Settings selection menu

v H|le BV eefoe g

Open or close
= White: expand the TNC bar or machine manufacturer's bar

®  Green: collapse the TNC bar or machine manufacturer's
bar

m  Gray: Confirm message
Add

-+
0 Open
X
O
=)

Close

Maximize

Reduce

Move
Change the position of workspaces or windows

. Scale
Resize windows

File functions are available
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Icon or shortcut

Meaning

= Black: Add favorite
= Yellow: Remove favorite

D Save

CTRL +S

Ep Save as

Q Find

CTRL +F

% Cut

CTRL+X

FD Copy

CTRL + C

ﬂ Paste

CTRL +V

I{) Undo

CTRL + Z

(N Redo

CTRL +Y

=V Open or close the selection menu
The control groups the icons of the title bar
depending on the size of the workspace in a
selection menu.

= A

Open or close the Workspaces selection menu

B> o

Show the Message menu
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2.8.5 The Desktop menu workspace

Application

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

Description of function
The title bar of the Desktop menu workspace includes the following functions:
= The Active Configuration selection menu

Using the selection menu, you can activate a configuration of the control
interface.

Further information: "Configuring the control's user interface", Page 496
= Full-text search
Search for functions in the workspace with the full-text search.
Further information: "Adding and removing favorites", Page 81
The Desktop menu workspace contains the following areas:
= Control
In this area you can open operating modes or applications.
Further information: "Overview of the operating modes", Page 64
Further information: "Overview of workspaces', Page 67
= Tools
In this area you can open some tools from the HEROS operating system.

Further information: "HEROS Operating System', Page 525
= Help

In this area you can open training videos or TNCguide.

Further information: "User's Manual as integrated product aid: TNCguide'",
Page 38

= Favorites
In this area you will find the favorites that you have chosen.
Further information: "Adding and removing favorites", Page 81

= Desktop menu Search Q O x
Editor 2 Help 2
If:»‘o Files ﬁ
Editor Va8t e Tutorials
Setup >
Tools 2
r ) =i
b
. 47 =
Combine fixtures Web Browser Xarchiver
Setup Tool manageme
Program Run
>p
Program Run

The 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

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

®  Setting up tools

B Setting up the workpiece

= Machining the workpiece

® Switching the machine off

Switching on the machine and the control

: StartlLogin o x

HEIDENHAIN

TINC

Startup

Power interrupted
Compiing the PLC program
Safely selftest

Control is being initialized

SO I O I O O I O IS

Axes are being tested

The 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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3.3

3.3.1

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 shows the Power interrupted dialog in the Start/Login
workspace.
ok 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: "The Referencing workspace”,
Page 129
@ > 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: "The Manual operation application’,
Page 134

®

vV vV Y

More detailed information
® Switching on and off
B Position encoders
Further information: "Position encoders and reference marks", Page 141
m  Axis reference run

Configuring a tool

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

To select the Tables operating mode:
E > Select the Tables operating mode
> The control displays the Tables operating mode.

More detailed information
® The Tables operating mode
Further information: "The Tables operating mode", Page 350
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Configuring the control's user interface

i Form AV [Z Favorites Yy All 3 O x
basic geometry data tool life
T L(mm)  Tool length? 120.0000 Tg AT
T R(mm)  Tool radius? 6.0000 D LAST_USE 15:01:16 04.07.2023
T R2 (mm)  Tool radius 2? 0.0000 @ TIME1 (min) o]
correction data @ TIME2 (min) g
(@ CUR_TIME (min) 0.00
T DR2(mm) 0.0000
@ OVRTIME (min) 0
T DL(mm) 0.0000
T L
T DR (mm) 0.0000
EE DR2TABLE 1ool measurement
fooieon 5 T LOFFS (mm) 0.0000
T R-OFFS (mm) 0.0000
T. LTOL (mm) 0.0000
T RTOL (mm) 0.0000
T ReTOL (mm) 0.0000
T. LBREAK (mm) 0.0000
additional geometry data ‘T RBREAK (mm) 0.0000
o KINEMATIC Mill_PG15.5t T DIRECT - +
To TSHAPE additional technology data
T LIFTOFF N Vi
RCUTS (mm) 0.0000
% R_TIP (mm) 0.0000
ACC N Y
LCUTS (mm) 30.0000
AFC
ANGLE (°) 600
= AFC-LOAD (%)
H LU (mm) 40.0000
Werkzeug-Lange? Min; -99999.9999 Max: +99999.9999

The 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
® The Form workspace

Further information: "The Form workspace for tables", Page 360
= The Table workspace

Further information: "The Table workspace', Page 354

Preparing and measuring tools
To prepare tools:
» Clamp the required tools in their tool holders
> Measure the tools
Further information: "Measuring the tool by scratching", Page 316
> Write down the length and the radius or transfer these directly to the control
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3.3.4  Editing within tool management

i Table (= Filter: all tools > all tool types > Al A < 100% @ & DO x
B aicos ] ) ‘
E T T L MaGAzN P NAhE

0 | NULLWERKZEUG
115 alltooltypes |
B2 miing toais 1 Main 11 MILL_D2_ROUGH
g drilling tools

2 Main 12 MILL_D4 ROUGH
@ tapping lools
T — 3  Man 13 MILL_D6_ROUGH
1] tuming toots 4 Main 14  MILL_D8_ROUGH
T touchprobes

5 Main 15 MILL_D10_ROUGH
ﬁ dressing tools
oL gy o oo |
T uncefnedtoois 7 Man 17 MILL D14 ROUGH
o l 8 Man 18  MILL_D16_ROUGH
R=10 V4 _@_

- 9 Main 19  MILL_D18_ROUGH

R Z
& i 2 10 Main 140 MILL_D20_ROUGH

1 Main 141 MILL_D22_ROUGH

12 Main 142 MILL_D24_ROUGH

13 Main 113 MILL D26 ROUGH

14 wain 114 MILL_D28 ROUGH

Tool name? Text width 32

The 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
et > Enable 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 The Tables operating mode
Further information: "The Tables operating mode", Page 350
® The Form workspace
Further information: "The Form workspace for tables", Page 360
= Tool management
Further information: "Tool management ", Page 163
B Tool types
Further information: "Tool types', Page 155
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3.3.5 Editing the pocket table

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

i Table .n Filter: main magazine < 100% @ & O x

BE all pockets TNC:\table\tool_p.tch

TOOL_UFE

il

O empty pockets.

W occupied pockets

Tool name? Text width 32

The 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:
®  Functions of the machine manufacturer

B Third-party tool-management system

®  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
et > Enable 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 377
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3.4 Setting up a workpiece

3.4.1 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 the operating modes", Page 64

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

3.4.3 Workpiece presetting with a touch probe

Inserting a workpiece touch probe

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

-

v

Enter the tool number of the workpiece touch probe (e.g., 600)
Press the NC Start key
The controls inserts the workpiece touch probe.

v

\'
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Setting a workpiece preset

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

X+

Compensate the
active preset

>
>
>

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.

The control highlights the line with a preset symbol.
Select Exit probing
The control closes the probing cycle.
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¢ Probing function o
<~ Intersection point (P) s O
Measurement Choose measuring method

= B w
2 Choose the probing direction Measuring result

i
g ";$

Y-

Calculated results Actual value Nominal value

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

Table rotation 2

The Probing function workspace with an open manual probing function

More detailed information
B The Probing function workspace

Further information: "Touch Probe Functions in the Manual Operating Mode
(#17 / #1-05-1)", Page 289

® Reference points in the machine
Further information: "Presets in the machine’, Page 142
m Tool change in the Manual operation application
Further information: "The Manual operation application”, Page 134
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Machining a workpiece

Selecting an operating mode
You can 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 The Program Run operating mode
Further information: "The Program Run operating mode", Page 324

Opening an NC program

To open an NC program:

O '
D >
=m

>

Select Open File
The control displays the Open File workspace.
Select an NC program

Select Open
The control opens the NC program.

More detailed information
B The Open File workspace
Further information: User's Manual for Programming and Testing

Starting an NC program

To start an NC program:

= "

>

Press the NC Start key
The control runs the active NC program.
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3.6 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 regardless of the control's status!

> Always shut down the control

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

To power-off the machine:

@ > Select the Home operating mode
o > Select Shut down
> The control opens the Shut down window.
> Select Shut down
> If NC programs or contours contain any unsaved changes, the

control displays the Close file window.
If necessary, save unsaved NC programs with Save or Save as
> The control shuts down.

> After completion of the shutdown process, the control displays
the text Now you can switch off.

> Switch off the main power switch of the machine

v
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Status Displays | Overview

Overview

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: "The Positions workspace", Page 97
®  Status overview on the TNC bar
Further information: "Status overview on the TNC bar", Page 103
m  Additional status displays for specific areas in the Status workspace
Further information: "The Status workspace', Page 105

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

Further information: "The Simulation status workspace', Page 118
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4.2 The 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

i Positions o x
2 & 12: CLIMBING-PLATE | 2,0 &
® RIOIs1
T 8 Z {# MILL_D16_ROUGH
F 0 Wy 100 % UL 100 %
S 12000, (1) 100% iy M5
X 12.000
Y -3.000
Z 40.000
A 0.000
€ 0.000
m - ? 0.000
SA 20 0NN

The Positions workspace with general status display

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

® Program Run

Further information: "Overview of the operating modes', Page 64

The Positions workspace provides the following information:

m |cons of active and inactive functions (e.g., Dynamic Collision Monitoring DCM
(#40 / #5-03-1))

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 432
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Axis display and position display

Refer to your machine manual.

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

Icon Meaning
IST 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 120
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 102
n The axis is not referenced.
The axis is not in safe mode.
Further information: "Checking axis positions manually”,
Page 433
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.

You cannot move the axis with the handwheel.

Refer to your machine manual.

The machine manufacturer defines which axes you
can move with the handwheel.

F 0/

Feed status when stopped

Further information: "Functional safety FS in the Positions
workspace', Page 430

Spindle status when stopped

Further information: "Functional safety FS in the Positions
workspace', Page 430
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Presets and technology values

Icon

@

Meaning

Number and comment of the active workpiece preset

The number corresponds to the active row number of the
preset table. The comment corresponds to the content of the
DOC column.

Further information: "Preset management", Page 194

@

Number of the active pallet preset

The number corresponds to the active row number in the
pallet preset table.

Further information: User's Manual for Programming and
Testing

In the T area, the control shows the following information:
= Number of the active tool

® Tool axis of the active tool

B Symbol of the defined tool type

= Name of the active tool

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

= |[f M136 is active: active feed rate in mm/rev

Further information: User's Manual for Programming and
Testing

m  Setting of the rapid-traverse potentiometer in percent
B Setting of the feed-rate potentiometer in percent
Further information: "Potentiometers", Page 76

If a feed-rate limitation has been activated with the F LIMIT
button, the area is labeled F LIMIT instead of F. The control
displays the text F LIMIT and the feed-rate value in orange.

Further information: "Feed rate limit F LIMIT", Page 328

In the S area, the control shows the following information:
B 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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Active functions

Icon Meaning
(", The Manual traverse function is active.
The Manual traverse function is not active.
\& Further information: "The Program Run operating mode",
Page 324
RL tool radius compensation is active.
é}?l Further information: User's Manual for Programming and
Testing
RR tool radius compensation is active.
@Tﬁ Further information: User's Manual for Programming and
Testing

These symbols are transparent while the Block scan function
of the control is active.

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

Page 335
R+ tool radius compensation is active.

é}z Further information: User's Manual for Programming and
Testing
R- tool radius compensation is active.

Izﬁ Further information: User's Manual for Programming and
Testing

These symbols are transparent while the Block scan function
of the control is active.

Further information: "Block scan for mid-program startup’,
Page 335
% 3D tool compensation is active (#9 / #4-01-1).

Further information: User's Manual for Programming and
Testing

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

Further information: "Block scan for mid-program startup’,
Page 335

| & A basic rotation is defined in the active preset.

Further information: "Basic rotation and 3D basic rotation’,
Page 196

The basic rotation will be taken into account while moving the

"O" axes.

Further information: "Selection item Basic rotation”,

Page 203
& A 3D basic rotation is defined in the active preset.
Q Further information: "Basic rotation and 3D basic rotation’,
Page 196
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Icon

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

Further information: User's Manual for Programming and
Testing

Further information: "The 3D ROT selection item", Page 204

©

The Tool axis function is active (#21 / #4-02-1).

Further information: "The Tool axis selection item",
Page 204

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: User's Manual for Machining Cycles

Further information: User's Manual for Programming and
Testing

S%

The pulsing spindle speed function S-PULSE is active.

Further information: User's Manual for Programming and
Testing

The PARAXCOMP DISPLAY function is active.

The PARAXCOMP MOVE function is active.

Further information: User's Manual for Programming and
Testing

The PARAXMODE function is active.

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

Further information: User's Manual for Programming and
Testing

TCPM

The function M128 or FUNCTION TCPM is active

(#9 / #4-01-1).

Further information: User's Manual for Programming and
Testing

B,
&,

The Dynamic Collision Monitoring function (DCM) is active
(#40 / #5-03-1).

The Dynamic Collision Monitoring function (DCM) is not active
(#40 / #5-03-1).

Further information: "Dynamic Collision Monitoring (DCM)
(#40 / #5-03-1)", Page 206

i

The Dynamic Collision Monitoring function (DCM) is active
with a reduced minimum distance (#140 / #5-03-2).
Further information: User's Manual for Programming and
Testing

AFC
L

The Adaptive Feed Control function (AFC) is active in teach-in
cut mode (#45 / #2-31-1).
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Icon Meaning

The Adaptive Feed Control function (AFC) is active in closed-
AFC loop mode (#45 / #2-31-1).

Further information: "Adaptive feed control (AFC)

(#45 / #2-31-1)", Page 236

The Active Chatter Control function (ACC) is active
ACC (#145 / #2-30-1).

Further information: "Active Chatter Control (ACC)
(#145 / #2-30-1)", Page 245

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) (#40 / #5-03-1) is always
visible and cannot be configured.

Definition

Auxiliary axes

Aucxiliary 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.

102 HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023



Status Displays | Status overview on the TNC bar

4.3

Status overview on the TNC bar

Application

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

Description of function

General information

‘ Actual pos. (ACT) v
325.196
-273.196
-225.196
273.196

Current feed rate F 28284 [
Spindle speed S 12000 0.000
Active preset & 12

CLIMBING-PLATE 0.000

Current block no. N 10
Tool in spindle T 8

0.000

74.130

Status overview of the TNC bar with open position display

While an NC program or individual NC blocks are being executed, the control
displays the following information in the status overview:

® Control-in-operation: current machining status
Further information: "Definition”, Page 104

m Symbol of the application used for machining

B Remaining run time of the NC program

B Program runtime

The control displays the run times of the NC program in mm:ss format. As soon
as an NC program run time exceeds 59:59, the control changes the format to
hh:mm.

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

In the Status workspace the control shows the program run time in
hh:mm:ss format.

Further information: "Display of the program run time", Page 119

Active tool

Active feed rate

Current spindle speed

Number and comment of the active workpiece preset
Position display
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Position display
If you select the status overview area, the control opens or closes the position

display with the current axis positions. The position display mode can be selected
independently of the Positions workspace (e.g., Actual pos. (ACT)).

Further information: "The Positions workspace", Page 97

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. During programming,
you can thus transfer the values directly into a programming dialog.

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

®  Green: active machining, axes are moving

B Orange: NC program interrupted

® Red: NC program stopped

Further information: "Interrupting, stopping or canceling program run’, Page 329

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

104 HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023



Status Displays | The Status workspace

4.4

The 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 the operating modes", Page 64

lcons

The following icons are shown in the Status workspace:

Ilcon

3]

Meaning

Configure the layout

You can make the following layout adaptations:
= Add or remove areas to the Favorites view
B Rearrange areas using the gripper

B Add or remove columns

Settings

Some areas have their own settings. Use this icon to
customize the contents of the area (e.g., by defining the
variable range to be displayed).

Favorite
Further information: "The Favorites tab’, Page 106

5

Add

The control only shows this icon when you are adapting the
layout.

With this icon you can add the following elements:
m Column
You can divide the workspace into several columns.

Further information: "Adding a column in the workspace',
Page 362

" Area
In the Favorites view you can add another area.

Remove

The control only shows this icon when you are adapting the
layout.

You can delete an empty column with this icon.
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The Favorites tab
On the Favorites tab, you can arrange your own status display with contents from

Status 173
Favories Y¢ AFC o] FN16 GPS LBL M MON PGM POS POS HR QPARA Tables Tool TRANS =v
Feed and Speed Program run time &
F (mmimin) Feed rate 0 & Runtime 00:00:02
FOVR (%) Feed-rate override 100 2 Dwelltime Not specified
F PGM (mm/min) Programmed feed rate  FMAX R——
S (1pm) Spindle speed 8000
SOVR (%) Spindie override 100 T Lmm)  ToolLength 2000000 1
% [T o T R(mm) Toolradius 12,0000
T R2(mm) Tool radius 2 0.0000
Tool ages
Nominal reference position (RFNOML) &
Cur.time (rum) Curtent tool e 00:00
B 1ine 1 (um) Maximum tool age 00:00 ] k25000 : 2
Time 2 (h:m) Max. tool age for TOOLCALL  00:00 L B
[ ] 110,000
Shift (W-CS) m 0000
Status Inactive [ ] 0000
, X 0.000 I 0000
¥ 0.000 [ ] 163.465
z 0000

The Favorites tab

1 Area
2 Contents

Each area of the status display has its own Favorites icon. If you select the icon, the
control adds that area to the Favorites tab.
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The AFC tab (#45 / #2-31-1)

The control displays information on the Adaptive Feed Control function (AFC)
(#45 / #2-31-1) on the AFC tab.

Further information: "Adaptive feed control (AFC) (#45 / #2-31-1)", Page 236

i Status. [ o x

Favorites Y AFC cve FN16 GPS 8L M =v

Tool information
W 6
Name MILL_D12_ ROUGH
Doc

AFC status
AFC AFC status Inactive
cut Cut number 0
FOVR (%) Feed-rate override 100
SACT (%) Spindle load 5
SREF (%) Spindie ref.load 00
S (rpm) Spindle speed 4000
SDEV (%) Rot. speed deviation 0

AFC graph
m

2

Nl "]

-
[\

3 \J U e ——J _—
30

Spindle load/Feed-rate overri
%]

15
Time [sec]

AFC tab

Area Contents

Tool information = T
Tool number
= Name
Tool name
® Doc
Comment about the tool from the tool management

AFC status m 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
(#45 / #2-31-1)", Page 239

® 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 CYCL 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 limited by Dynamic Collision Monitoring
(DCM) TOLERANCE (#40 / #5-03-1)

The machine manufacturer defines the tolerance limits using Dynamic
Collision Monitoring (DCM) (#40 / #5-03-1).

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.

The FN 16 tab

On the FN 16 tab, the control displays the contents of a file output to the screen with
FN 16: F-PRINT.

Further information: User's Manual for Programming and Testing

Area Contents

Output Contents of an output file that was output with FN 16: F-
PRINT, such as measured values or texts.
To stop the output:
m Defining the SCLR: output path (Screen Clear)

Select the Clear button

Select the Reset program button

Select a new NC program
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LBL tab

On the LBL tab the control shows information about program section repeats and
subprograms.

Further information: User's Manual for Programming and Testing

Area Contents
Subprogram = Blk. no.
calls Block number of the call
® LBL no./Name
Called label
Repetitions = Blk. no.

= LBL no./Name
= Program-section repeat
Number of repetitions still to be performed (e.g., 4/5)

M tab

On the M tab the control shows information about active miscellaneous functions.
Further information: User's Manual for Programming and Testing

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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The MON tab (#155 / #5-02-1)

On the MON tab, the control displays information on monitoring of defined machine
components using the Component monitoring function (#155 / #5-02-1).

Further information: User's Manual for Programming and Testing

Refer to your machine manual.

The machine manufacturer specifies which machine components are
monitored, and to what extent.

i Status [ o x

Favorites ;‘} LBL M MON PGM POS POSHR QPARA Tabless =¥
Monitoring Overview ¥
-

Overall status 100% @
i

Monitoring Relative {§}
Spindle e @ W X%

WWWWMNWWM VAR A
I
Monitoring Histogram {§}

Spindle | 2023-07-19 12:32:14 | v0 100% @)

The MON tab with configured spindle speed monitoring

Area

Monitoring
Overview

Contents

The control displays the machine components defined for
monitoring. By selecting a component, you hide or show
whether it is being monitored.

If a component cannot be monitored, the control displays a

gray icon. A component cannot be monitored, for example, if
its configuration is missing or is wrong.

Monitoring
Relative

The control displays the monitoring information for the
components being shown in the Monitoring Overview area.

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

In the Display settings window, you can select which compo-
nent will be shown by the control.

Monitoring
Histogram

110

The control shows a graphical evaluation of previous monitor-
ing sessions.
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Use the Settings symbol to open the Display settings window. You can define the
height of the graphical representation for each area.

PGM tab

On the PGM tab the control shows information about the program run.

Area Contents

Parts counter = Quantity

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

Further information: User's Manual for Programming and

Testing
Program run ® Runtime
time Run time of the NC program in hh:mm:ss format

= Dwell time

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

= FUNCTION DWELL

® Cycle 9 DWELL TIME

® Parameter Q210 DWELL TIME AT TOP

® Parameter Q211 DWELL TIME AT DEPTH

B Parameter Q255 DWELL TIME
Further information: "Display of the program run time",
Page 119

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

Pole/circle Programmed axes and values of the circle center point CC
center

Radius compen-  Programmed tool radius compensation

sation
Program run Active breakpoints in connection with the override controller
options Further information: "Override Controller’, Page 415
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On the POS tab the control shows information about positions and coordinates.

Area

Position display,
for example
Actual refer-
ence 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 120

Feed and Speed

B Active Feed in mm/min

If a feed rate limit is active, the control displays the line in
orange.

If the feed rate is limited using the F LIMIT button, the
control displays LIMIT in square brackets.

Further information: "Feed rate limit F LIMIT", Page 328

If the feed rate is limited using the F limited button,
the control displays the active safety function in square
brackets.

Further information: "Safety functions", Page 429
B Active Feed-rate override in %
B Active Rapid-traverse override in %
= Active Programmed feed rate in mm/min

If M136 is active: active feed rate in mm/rev

Further information: User's Manual for Programming and
Testing

= 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: User's Manual for Programming and
Testing

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

Defined values in the 3-D rotation window
Further information: "The 3D ROT selection item", Page 204

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 194
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Area Contents

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

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

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 B Machine (M-CS)

system If you use M118 (#21 / #4-02-1), handwheel superimpo-
sitioning is always effective in the machine coordinate
system M-CS.
Further information: User's Manual for Programming and
Testing

Handwheel = Max. val.

superimp. Maximum value of the individual axes, programmed in
M118 (#21 / #4-02-1)

m Actl.val.

Current superimpositioning

QPARA tab

On the QPARA tab the control shows information about the defined variables.
Further information: User's Manual for Programming and Testing

You can use the Parameter list window to define which variables the control shows
in the individual areas. Up to 22 variables can be displayed in each area.

Further information: "Defining the contents of the QPARA tab", Page 123

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
The 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

® Preset table
®m Datum table
® Pocket table
® Touch-probe table (#17 / #1-05-1)
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On the TRANS tab the control shows information about active transformations in the

NC program.

Area

Active datum

Contents

B Path of the selected datum table
= Row number of the selected datum table
= DOC
Contents of the DOC column of the datum table

Active datum
shift

Datum shift that was defined with the TRANS DATUM function

Further information: User's Manual for Programming and
Testing

Mirrored axes

Axes mirrored with either the TRANS MIRROR function or
Cycle 8 MIRRORING

Further information: User's Manual for Programming and
Testing

Further information: User's Manual for Machining Cycles

Active angle of
rotation

Rotation angle defined with either the TRANS ROTATION
function or Cycle 10 ROTATION

Further information: User's Manual for Programming and
Testing

Further information: User's Manual for Machining Cycles

Orientation of
the working

Spatial angles or axis angles for the active working plane
Further information: User's Manual for Programming and

plane Testing
Center of Center of scaling that was defined with Cycle 26 AXIS-
scaling SPECIFIC SCALING

Further information: User's Manual for Machining Cycles

Active scaling
factors

Scaling factors that were defined for the individual linear axes
with the TRANS SCALE function, Cycle 11 SCALING FACTOR or
Cycle 26 AXIS-SPECIFIC SCALING

Further information: User's Manual for Programming and
Testing

Further information: User's Manual for Machining Cycles

Shift (WPL-CS)

Active shift in the working plane coordinate system WPL-CS by
means of the FUNCTION CORRDATA function

Further information: User's Manual for Programming and
Testing

Table

114

B Path of the selected compensation table *.wco
® Row number of the selected compensation table *.wco
= Content of the DOC column of the active row

Further information: User's Manual for Programming and
Testing
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TT tab

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

Further information: "Hardware enhancements’, Page 61

Area Contents
TT: tool =T
measurement Tool number
= Name
Tool name

= Measuring method

Selected measurement method for tool measurement (e.g.,
Length)

E Min (mm)
When measuring milling cutters, in this area the control
shows the smallest measured value of a cutting edge.
Further information: "Definitions’, Page 117
E Max (mm)
When measuring milling cutters, in this area the control
shows the greatest measured value of a cutting edge.
= DYN Rotation (mm)

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

0 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: measure- Number
ment of individ- | jst of the measurements performed and the measured
ual teeth values of the individual cutting edges
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The Tool tab

On the Tool tab, the control shows information about the active tool, depending on
the tool type.

Further information: "Tool types’, Page 155

Contents for milling tools
Area Contents

Tool information = T
Tool number
= Name
Tool name
® Doc
Note on the tool

Tool geometry =L
Tool length
= R
Tool radius
= R2
Corner radius of the tool

DL
Delta value for the tool length
= DR
Delta value for the tool radius
= DR2
Delta value for the corner radius of the tool

With Program, the control displays the values from a tool call
with TOOL CALL or from a tool compensation with a compen-
sation table *.tcs.

Further information: User's Manual for Programming and
Testing

With Table, the control displays the values from the tool
management.

Further information: "Tool management ", Page 163

Tool allowances

Tool ages ® Cur. time (h:m)
Time in hours and minutes the tool has been engaged
® Time 1 (h:m)
Service life of the tool
5 Time 2 (h:m)
Maximum service life at tool call

Replacement = RT
tool Tool number of the replacement tool
= Name

Tool name of the replacement tool

Tool type = 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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Definitions

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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The 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
FN 16

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:

: "The Favorites tab", Page 106
:"CYC tab", Page 108

:"The FN 16 tab", Page 108
"LBL tab", Page 109

"M tab", Page 109

"PGM tab", Page 111

"POS tab", Page 112
"QPARA tab", Page 113
"The Tables tab", Page 113
"TRANS tab’, Page 114
"TT tab", Page 115

"The Tool tab", Page 116
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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. The control takes traversing movements and
dwell times into account.

In addition, the control calculates the remaining run time of the NC program.

Description of function

The control displays the program run time in the following areas:
= PGM tab of the Status workspace

B Status overview on the control bar

= PGM tab of the Simulation status workspace

®  The Simulation workspace in the Editor operating mode

Use the Settings button in the Program run time area to influence the calculated
program run time.

Further information: "PGM tab", Page 111
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:

m Selecting a new NC program for program run

= The Reset program button

B The Resetting function in the Program run time area

Remaining run time of the NC program

If a tool usage file is available, the control calculates for the Program Run operating
mode the duration of executing the active NC program. During program run, the
control updates the remaining run time.

Further information: "Tool usage test', Page 173
The control shows the remaining run time in the status overview on the TNC bar.

The control does not take the feed-rate potentiometer setting into account, but
calculates with a feed rate of 100%.

The following functions reset the remaining run time:
m  Selecting a new NC program for program run

= Internal stop button

®  Generate new tool usage file
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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.

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 329

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

4.7 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:
® The Positions workspace

B Status overview on the control bar

The POS tab of the Status workspace

The 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:
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Mode

Nominal pos.
(NOML)

Meaning

This mode shows the value of the currently calculated target
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.

The Nominal pos. (NOML) and Actual pos. (ACT)
modes differ solely with regard to the servo lag.

Actual pos.
(ACT)

This mode shows the currently measured tool position in the
input coordinate system I-CS.

The actual position is the measured position of the axes, as
determined by encoders at the time of comparison.

Nominal refer-
ence position
(RFNOML)

This mode shows the calculated target position in the
machine coordinate system M-CS.

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: User's Manual for Programming and
Testing

Refer to your machine manual.

In the machine parameter progToolCallDL (no. 124501), 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.
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4.7.1 Switching the position display mode

To switch the position display mode in the Status workspace:
> Select the POS tab
{"é} > Select Settings in the position display area

> Select the desired mode for the position display (e.g., Actual
pos. (ACT))

> The control displays the positions in the selected mode.

Notes

®  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 98
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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 will show.

Further information: "QPARA tab", Page 113

To define the contents of the QPARA tab:
> Select the QPARA tab
{’é} Select the Settings in the desired area, such as QL parameters

The control opens the Parameter list window.
o B Use commas to separate single variables and connect sequential

VvV Vv vV VY

Enter numbers, such as 1,3,200-208
variables with a hyphen.

Press OK
The control displays the values of the defined variables.
B 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 141

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 opens 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: "The Referencing workspace', Page 129
Further information: "The Manual operation application", Page 134

126 HEIDENHAIN | TNC7 basic | User's Manual for Setup and Program Run | 10/2023



Powering On and Off | Powering on

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 shows the Power interrupted dialog in the Start/Login

workspace.

OK

®

VvV v VY

A\

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: "The Referencing workspace',
Page 129

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: "The Manual operation application’,
Page 134

o If startup is delayed by functional safety, the control displays the text
Functional safety requires input. When you select the FS button, the
control switches to the Functional safety application.

Further information: "The Functional safety application”, Page 430
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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
manufacturer
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5.2 The Referencing workspace

Application

On machines with incremental linear and angle encoders, the control shows in the
Referencing workspace which axes need to be referenced.

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 ? Press the NC Start key to reference all unreferenced axes.
W1 v
X ?

<

U1
Y

-~

Vi v
A

< L

B
CcC v
c2 v

The 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.

5.2.1 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:

» 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 (#8 / #1-01-1) function was active before the control

was shut down, then the control will automatically reactivate this function after the
restart. 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 working plane
function; otherwise, the control will interrupt the process with a warning. You can
also home axes that are not activated in the current kinematic model without
needing to deactivate Tilt working plane, such as a tool magazine.

Further information: User's Manual for Programming and Testing

5.3 Powering off

Application
To avoid losing data, shut down the control before powering-off the machine.

Description of function
You can 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.

If NC programs or contours contain any unsaved changes, the control displays the
unsaved changes in the Close file window. You can save the changes, discard them,
or cancel the shutdown.
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5.3.1 Shutting down the control and powering-off the machine

To power-off the machine:

@ >

Shut down >

>

>
>

>

>

>

>

Notes

NOTICE

Caution: Data may be lost!

Select the Home operating mode

Select Shut down
The control opens the Shut down window.
Select Shut down

If NC programs or contours contain any unsaved changes, the
control displays the Close file window.

If necessary, save unsaved NC programs with Save or Save as
The control shuts down.

After completion of the shutdown process, the control displays
the text Now you can switch off.

Switch off the main power switch of the machine

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 regardless of the control's status!

> Always shut down the control

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

m Different machines have different power-off procedures.
Refer to your machine manual.

® Applications that are active on the control might delay the shutdown, such as a
connection to Remote Desktop Manager (#133 / #3-01-1)

Further information: "The Remote Desktop Manager window (#133 / #3-01-1)",

Page 477
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The Manual operation application

Application

In the Manual operation application you can manually move the axes and set up the
machine.

Related topics
B Moving the machine axes
Further information: "Moving the machine axes", Page 135
B [ncremental jog positioning of machine axes
Further information: "Incremental jog positioning of axes", Page 137

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 toggle 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 401

M Define a miscellaneous function M or use the selection menu to choose one
and activate it with the NC start key.
Further information: User's Manual for Programming and Testing
The machine manufacturer uses the optional machine parameter forbidMan-

ual (no. 103917) to define which miscellaneous functions are allowed in the
Manual operation application and are available in the selection menu.

S Define the spindle speed S, activate it with the NC start key, and also switch on
the spindle.
Further information: User's Manual for Programming and Testing

F Define the feed rate F and activate it with the OK button.

Further information: User's Manual for Programming and Testing

T Define a tool T or use the selection window to choose one and insert it with the
NC start key.

Further information: User's Manual for Programming and Testing
3D ROT The control opens a window for the 3D rotation settings (#8 / #1-01-1).
Further information: User's Manual for Programming and Testing

Q info The control opens the Q parameter list window, where you can see and edit
the current values and descriptions of the variables.

Further information: User's Manual for Programming and Testing

DCM The control opens the Dyna. Coll. Monitoring (DCM) window where you can
activate or deactivate Dynamic Collision Monitoring (DCM (#40 / #5-03-1)).

Further information: "Activating Dynamic Collision Monitoring (DCM) for the
Manual and Program Run operating modes", Page 211
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Button Meaning

Manual cycles The machine manufacturer can define manual cycles that you can use by
means of this button.

F limited Use this option to activate or deactivate the feed-rate limit for functional safety
(FS).

Only on machines with functional safety (FS).

Further information: "Feed-rate limiting with functional safety (FS)",
Page 432

Jog increment Define the jog increment
Further information: "Incremental jog positioning of axes", Page 137

Set the preset Enter and set a preset
Further information: "Preset management", Page 194

Tools The control opens the Tool management application in the Tables operating
mode.

Further information: "Tool management ", Page 163

Internal stop If an NC program is interrupted due to an error or a stop, the control activates
this button.

Use this button to abort program run.
Further information: "Tool management ', Page 163

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
(#17 / #1-05-1)", Page 289

Related topics
B Programming traverse movements

Further information: User's Manual for Programming and Testing
m  Executing traverse movements in the MDI application

Further information: "The MDI Application *, Page 279
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Description of function

The control offers the following methods for moving axes manually:
B Axis-direction keys
B [ncremental jog positioning with the Jog increment button
®  Traversing with electronic handwheels
Further information: "Electronic Handwheel", Page 401

The control displays the current contouring feed rate in the status display while the
machine axes are in motion.

Further information: "Status Displays", Page 95
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 TNC bar", Page 103

6.2.1  Using axis keys to move the axes

To move an axis manually with the axis keys:
@7 > Select an operating mode (e.g., Manual)

v

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.

v

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

Incremental jog positioning allows you to move a machine axis by a preset distance.

The input range for the infeed is from 0.001T mm to 10 mm.

z

:

&

xY

L4

[ee]

To position an axis incrementally:

@

Jog increm

ent

| Jog increment

On

>

v

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.

 Positions

T
F
S

| @ 12: CLIMBING-PLATE | 2.0 6
® IR QIS

8 Z @ MILL_D16_ROUGH
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The Positions workspace with active Jog increment area
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Note

When positioning an axis, the control checks whether the defined speed has been
reached. The control does not check the speed in positioning blocks where FMAX is

the 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.

o The TNC7 basic can move up to four axes simultaneously. If an NC block
commands movement of more than four axes, the control displays an error
message.
If the axis position does not change, you can nevertheless program more
than four axes.

7.1.2 Designation of the axes of 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, VZ

@ The control’s full range of functions is available only if the Z tool axis is
used (e.g., PATTERN DEF).
Restricted use of the tool axes X and Y is possible when prepared and
configured by the machine manufacturer.
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7.1.3

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 180

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 129

XMP

»—
X (zZ)Y)
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Presets in the machine
The following table contains an overview of the presets in the machine or on the
workpiece.

Related topics
B Presets on the tool
Further information: "Presets on the tool", Page 147

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 182

If you program M91 in an NC block, the defined values are referenced to the machine
datum.

Further information: User's Manual for Programming and Testing

_+_ M92 datum M92-ZP (zero point)

The M92 datum is a fixed point defined relative to the machine datum by the machine
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: User's Manual for Programming and Testing

M92-7P

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 141

If the machine has incremental position encoders, the axes must traverse the reference
point after booting.

Further information: "Axis reference run", Page 129

@ 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 186

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 194
Further information: User's Manual for Programming and Testing

If no transformations are defined, the entries in the NC program refer to the workpiece
preset.
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Icon 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 (#8 / #1-01-1), the workpiece datum is the point around which
the workpiece is rotated.
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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 147

®  Further tool data are needed to completely define the tool. Take these tool data
from the manufacturer’s tool catalog, for example.

Further information: "Tool data for the tool types", Page 158
m Save all collected tool data of this tool in the tool management.

Further information: "Tool management ", Page 163
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 167
m  After finishing tool definition, program a tool call within an NC program.

Further information: User's Manual for Programming and Testing

= |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: User's Manual for Programming and Testing

= |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 173
= After machining a workpiece and measuring it, you may correct the tools.

Further information: User's Manual for Programming and Testing
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8.2

8.2.1

Presets on the tool

The control distinguishes the following presets on the tool for different calculations
or applications.

Related topics
® Presets in the machine or on the workpiece
Further information: "Presets in the machine", Page 142

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 163
Further information: "Measuring the tool by scratching", Page 316
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8.2.2 Tool tip TIP

AN RS

|

|
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M \ z
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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 192

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:

B L
= DL
Further information: "Tool data for the tool types", Page 158

The tool tip is an auxiliary point for illustration purposes. The coordinates in the
NC program reference the tool location point.

Further information: "Tool location point (TLP, tool location point)", Page 149

8.2.3  Tool center point (TCP, tool center point)

Pe [ e

|

|

| | |

| e J
; A IR i

TCP! ! § !

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.

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 158

The tool center point is an auxiliary point for illustration purposes. The coordinates in
the NC program reference the tool location point.

Further information: "Tool location point (TLP, tool location point)", Page 149
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8.2.4 Tool location point (TLP, tool location point)
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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 FUNCTION TCPM (#9 / #4-01-1), you can also choose the tool
location point to be at the tool center point.

Further information: User's Manual for Programming and Testing

8.2.5 Tool rotation point (TRP, tool rotation point)

| | |

| |
| |
| |
| |
| s i i e
} thk AR il

! TRP! b oTRP

TRP

When applying the tilting function with MOVE (#8 / #1-01-1), the control tilts the tool
about the tool center of rotation. By default, the tool center of rotation 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: User's Manual for Programming and Testing

In the function FUNCTION TCPM (#9 / #4-01-1), you can also choose the tool center
of rotation to be at the tool center point.

Further information: User's Manual for Programming and Testing
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Tool radius 2 center (CR2, center R2)
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The control uses the tool radius 2 center in conjunction with 3D tool compensation
(#9 / #4-01-1). 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: User's Manual for Programming and Testing

The tool radius 2 center is offset from the tool tip and the cutting edge by the R2
value.

The tool radius 2 center is an auxiliary point for illustration purposes. The
coordinates in the NC program reference the tool location point.

Further information: "Tool location point (TLP, tool location point)", Page 149

Tool data

Tool ID number

Application

Each tool has a unique number which equals the row number of the tool
management. Each tool ID number is unique.

Further information: "Tool management ", Page 163

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: User's Manual for Programming and Testing

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 unique, assign names that clearly identify the tools.
A tool name may contain up to 32 characters.
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8.3.3

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.

In conjunction with AFC (#45 / #2-31-1), the following characters are not permitted
in the tool name: # S &, .

Further information: "Adaptive feed control (AFC) (#45 / #2-31-1)", Page 236

Note
B Assign unigue tool names!

If you define identical tool names for multiple tools, the control will look for the
tool in the following sequence:

® Tool that is in the spindle
B Tool thatis in the magazine

Refer to your machine manual.

If there are multiple magazines, the machine manufacturer can
specify the search sequence of the tools in the magazines.

m 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 the least remaining tool life.

Database ID

Application

In a tool database for all machines, you can identify tools with unique database
IDs (e.g., within a workshop). This allows you to coordinate the tools of multiple
machines more easily.

The database ID is entered in the DB_ID column of the tool management.

Related topics
= DB_ID column of tool management
Further information: "Tool table tool.t", Page 363

Description of function
The database ID is stored in the DB_ID column of the tool management.

For indexed tools, you can define the database ID either only for the physically
existing main tool or as an ID for the data record at each index.

For indexed tools, HEIDENHAIN recommends that you assign the database ID to the
main tool.

Further information: "Indexed tool", Page 152

A database ID may contain a maximum of 40 characters and is unigue in the tool
management.

The control does not allow a tool call with the database ID.
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Indexed tool

Application

Using an indexed tool, several different sets of 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.

Requirement
= Main tool has been defined

Description of function

Tools with multiple lengths and radii cannot be defined in one row of the tool

management table. Additional table rows are required, specifying the full definitions

of the indexed tools. The lengths of the indexed tools, starting from the maximum

tool length, approach the tool carrier preset as the index increases.

Further information: "Tool carrier reference point", Page 147

Further information: "Creating an indexed tool", Page 153

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 for centering, for example. The indexed tool defines a point
along the tool tooth. This can be used for deburring, for example.

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:

E >
Edit

Insert ool

VV VvV vV VvV VVvVVYVvyy

Insert toal

VvV vV Vv

v

Select the Tables operating mode

Select Tool management

Enable Edit

The control enables tool management for editing.
Select Insert tool

The control opens the Insert tool window.

Select the desired tool type

Define the tool number of the main tool (e.g., T5)
Press OK

The control adds table row 5.

Define any required tool data, including the maximum tool
length

Further information: "Tool data for the tool types", Page 158
Select Insert tool

The control opens the Insert tool pop-up window.

Enable the Index check box

The control adds the next free index number for the currently
selected tool (e.g., T5.1).

Press OK

The control inserts table row 5.1 with the tool data of the main
tool.

Correct any deviating tool data
Further information: "Tool data for the tool types", Page 158

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 147
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Notes

The control describes some parameters automatically, for example the current
tool age CUR_TIME. The control describes these parameters separately for each
table row.

Further information: "Tool table tool.t", Page 363

When you create an indexed tool, the control will copy the tool data from the
previous table row. The previous table row may be the main tool or an existing
indexed tool.

Index numbers do not need to be sequential. It is possible, for example, to create
the tools T5, T5.1 and T5.3.

If you delete a main tool, the control will delete all associated indexed tools as
well.

If you copy or cut indexed tools only, you can use Append to add the indices to
the currently selected tool.

Further information: User's Manual for Programming and Testing
Up to nine indexed tools can be added to each main tool.

If you define a replacement tool RT, this applies to the respective table row
exclusively. When an indexed tool is worn and consequently blocked, this also
does not apply to all other indices. This means, for example, that the main tool
can still be used.

Further information: User's Manual for Programming and Testing

Tools | Tool data
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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.

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

8.3.5

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 163
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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
M Milling cutter (MILL) 0
Rough cutter (MILL_R) 9
% Finishing cutter (MILL_F) 10
Py Face mill (MILL_FACE) 14
% Ball-nose cutter (BALL) 22
% Toroid cutter (TORUS) 23
@ Chamfer mill (MILL_CHAMFER) 24
S Side milling cutter (MILL_SIDE) 25
@ Drill (DRILL) 1
@ Tap (TAP) 2
g NC center drill (CENT) 4
T Touch probe (TCHP) (#17 / #1-05-1) 21
MJ Reamer (REAM) 3
@ Countersink (CSINK) 5
% Piloted counterbore (TSINK) 6
! Boring tool (BOR) 7
a Back boring tool (BCKBOR) 8
gé Thread miller (GF) 1
‘gg Thread miller with chamfer (GSF) 16
g Thread mill with single thread (EP) 17
!? Thread mill with indexable insert (WSP) 18
% Thread drilling/milling cutter (BGF) 19
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Icon Tool type Number
35 Circular thread mill (ZBGF) 20

These tool types allow filtering the tools in the tool management.
Further information: "Tool management ', Page 163
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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 163
B Tool types
Further information: "Tool types’, Page 155

Description of function
Some of the necessary tool data can be determined using the following options:

B You can measure your tools in the machine (e. g., with a tool touch probe) or
externally with a tool presetter.

Further information: User's Manual for Measuring Cycles for Workpieces and
Tools

m  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:

B Simulation

Further information: User's Manual for Programming and Testing
®  Machining or touch probe cycles

Further information: User's Manual for Machining Cycles

Further information: User's Manual for Measuring Cycles for Workpieces and
Tools

= Dynamic Collision Monitoring (DCM (#40 / #5-03-1))

Further information: "Dynamic Collision Monitoring (DCM) (#40 / #5-03-1)",
Page 206

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:

Icon and Meaning Intended use

parameter

.E Length Required for all milling and drilling tool types

L

T Radius Required for all milling and drilling tool types

R

T Radius 2 Required for the following milling and drilling tool

types:
= Ball-nose cutter
= Toroid cutter

Delta value of length

Optional

The control describes this parameter in connection
with touch probe cycles.

Delta value of radius

Optional

The control describes this parameter in connection