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Controls and displays

Keys

If you are using a TNC 620 with touch control, you can
replace some keystrokes with gestures.

Further information: "Operating the Touchscreen',
Page 481

Keys on the screen

Function

Select screen layout

Toggle the display between machine
operating mode, programming
mode, and a third desktop

Soft keys for selecting functions on
screen

]

<

[ > } [ A } Switch the soft-key rows

Machine operating modes

Key Function

Manual operation

Electronic handwheel

Positioning with Manual Data Input

Program Run, Single Block

Y & = e =

Program Run, Full Sequence

Programming modes

Key Function

Programming

Test Run

Y| o

Controls and displays

Entering and editing coordinate
axes and numbers

Key Function

Select the coordinate axes or enter

them in the NC program

n n Numbers

Decimal separator / Reverse
algebraic sign

B E

Polar coordinate entry /
Incremental values

LARES

Q parameter programming /
Q parameter status

Capture actual position

1| & 2

=1

Skip dialog questions, delete words

]
3

Confirm entry and resume dialog

EN

5

Conclude the NC block, end your
input

Clear entries or error message

Abort dialog, delete program section

Tool functions

Key Function

TooL Define tool data in the NC program

TOOL Call tool data
CALL

B =
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Controls and displays

Managing NC programs and files,
control functions

A

ey Function

PaM Select or delete NC programs or
files, external data transfer

pom Define program call, select datum
and point tables

Cycles, subprograms, and
program-section repeats

Programming path contours

Select MOD functions

HELP Display help text for NC error
messages, call TNCguide

Display all current error messages

Key Function

aen Contour approach and departure

[ - } FK free contour programming

Straight line

cc 4 Circle center/pole for polar coordi-
nates

CALC Show calculator

seec Show special functions

Circular arc with center

N

Circular arc with radius

©

Currently not assigned

o E| (8 B [ & B E

Navigation keys

Key Function
- Position the cursor

Go directly to NC blocks, cycles, and
parameter functions

Navigate to the beginning of a
program or table

Navigate to the end of the program
or table row

Navigate up one page

Navigate down one page

Select the next tab in forms

[iig

|

Up/down one dialog box or button

Circular arc with tangential transition

N

Chamfer/rounding arc

Potentiometer for feed rate
and spindle speed

Feed rate Spindle speed

100

0

EQQO@W ﬁaieéim
e %
o o o
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1.1  About this manual

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 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:
® Signal word indicating the hazard severity

B Type and source of hazard

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

® Escape — Hazard prevention measures

Basic Information | About this manual
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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.

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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Basic Information | Control model, software and features

1.2 Control model, software and features

This manual describes functions for setting up the machine as well
as for testing and running your NC programs. These functions are
provided by controls as of the following NC software numbers.

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.

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

Control model NC software number
TNC 620 817600-18
TNC 620 E 817601-18
TNC 620 Programming Station 817605-18

The suffix E indicates the export version of the control. The following
software option is unavailable or only available to a limited extent in
the export version:

®  Advanced Function Set 2 (option 9) limited to four-axis
interpolation

The machine manufacturer adapts the usable features of the control
to his machine by setting appropriate machine parameters. Some of
the functions described in this manual may therefore not be among
the features provided by the control on your machine tool.

Control functions that may not be available on your machine include:
®  Tool measurement with the TT

In order to find out about the actual features of your machine, please
contact the machine manufacturer.

Many machine manufacturers, as well as HEIDENHAIN, offer
programming courses for the HEIDENHAIN controls. Participation
in one of these courses is recommended to familiarize yourself
thoroughly with the control's functions.

User's Manual for Programming of Machining Cycles:

All functions provided by the machining cycles are
described in the User's Manual for Programming of
Machining Cycles. Please contact HEIDENHAIN if you need
this User's Manual.

ID: 1303427-xx

@ User's Manual for Programming of Measuring Cycles for
Workpieces and Tools:

All functions provided by the touch-probe cycles are
described in the User's Manual for Programming of
Measuring Cycles for Workpieces and Tools. Please
contact HEIDENHAIN if you need this User's Manual.
ID: 1303431-xx
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User's Manuals for Klartext Programming and ISO
Programming:

All information regarding NC programming (except
touch probe cycles and machining cycles) is provided in
the User's Manuals for Klartext Programming and ISO
Programming. Please contact HEIDENHAIN if you need
these User's Manuals.

ID for Klartext Programming: 1096883-xx

ID for ISO Programming: 1096887-xx
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Software options

The TNC 620 features various software options, each of which
can be enabled separately by your machine manufacturer. The
respective options provide the functions listed below:

Additional Axis (option 0 and option 1)

Additional axis

Advanced Function Set 1 (option 8)

Advanced functions (set 1)

Advanced Function Set 2 (option 9)

Advanced functions (set 2)
Subject to export license

Touch Probe Functions (option 17)

Touch probe functions

HEIDENHAIN DNC (option 18)

Additional control loops 1 and 2

Machining with rotary tables

Cylindrical contours as if in two axes
Feed rate in distance per minute

Coordinate conversions:
Tilting the working plane

Interpolation:
Circular in 3 axes with tilted working plane

3D machining:

3D tool compensation through surface-normal vectors

Changing the swivel-head angle with the electronic handwheel during
program run without affecting the position of the tool tip
(TCPM = Tool Center Point Management)

Keeping the tool normal to the contour
Tool radius compensation normal to the tool direction
Manual traverse in the active tool-axis system

Interpolation:
Linear in more than 4 axes (subject to export license)

Touch probe cycles:

Compensation of tool misalignment in automatic mode
Set the preset in the Manual operation mode of operation
Presetting in automatic mode

Automatically measuring workpieces

Tools can be measured automatically

Communication with external PC applications over COM component

Advanced Programming Features (option 19)

Expanded programming functions

30

FK free contour programming:
Programming in HEIDENHAIN Klartext format with graphical support for

workpiece drawings not dimensioned for NC
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Advanced Programming Features (option 19)

Advanced Graphic Features (option 20)

Expanded graphic functions

Advanced Function Set 3 (option 21)

Expanded functions Group 3

CAD Import (option 42)
CAD import

KinematicsOpt (option 48)

Optimizing the machine kinematics

Fixed cycles:

Peck drilling, reaming, boring, counterboring, centering
Milling internal and external threads

Milling of rectangular and circular pockets and studs
Clearing of level surfaces

Milling of straight and circular slots

Circular and linear point patterns

Contour train, contour pocket, trochoidal contour slot
Engraving

OEM cycles (special cycles developed by the machine manufacturer)
can be integrated

Program-verification graphics, program-run graphics
B Plan view

B Projection in three planes

®m 3-Dview

Tool compensation:

M120: Radius-compensated contour look ahead for up to 99 NC blocks
(LOOK AHEAD)

3-D machining:
M118: Superimpose handwheel positioning during program run

Support for DXF, STL, STEP and IGES
Adoption of contours and point patterns
Simple and convenient specification of presets

Selecting graphical features of contour sections from conversational
programs

B Backup/restore active kinematics
® Test active kinematics
= Optimize active kinematics

OPC UA NC Server (1 to 6) (options 56 to 61)

Standardized interface

The OPC UA NC Server provides a standardized interface (OPC UA) for
external access to the control's data and functions.

These software options allow you to create up to six parallel client
connections.
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Extended Tool Management (option 93)

Extended tool management Python-based expansion of tool management
®  Program-specific or pallet-specific usage sequence of all tools
m  Program-specific or pallet-specific tooling list of all tools

Remote Desktop Manager (option 133)

Remote operation of external comput- = Windows on a separate computer unit
er units ® |ncorporated in the control's interface

Cross Talk Compensation — CTC (option 141)

Compensation of axis couplings ® Determination of dynamically caused position deviation through axis
acceleration

m  Compensation of the TCP (Tool Center Point)

Position Adaptive Control — PAC (option 142)

Adaptive position control m  Adaptation of the control parameters depending on the position of the
axes in the working space

®  Adaptation of the control parameters depending on the speed or
acceleration of an axis
Load Adaptive Control — LAC (option 143)

Adaptive load control B Automatic determination of workpiece weight and frictional forces
m  Adaptation of the control parameters depending on the current mass

of the workpiece
Active Chatter Control — ACC (option 145)

Active chatter control Fully automatic function for chatter control during machining

Machine Vibration Control - MVC (option 146)

Vibration damping for machines Damping of machine oscillations for improving the workpiece surface
quality through the following functions:
B Active Vibration Damping (AVD)
® Frequency Shaping Control (FSC)

CAD Model Optimizer (option 152)

Optimization of CAD models Conversion and optimization of CAD models
®  Fixtures
. Workpiece blank
= Finished part
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Batch Process Manager (option 154)

Batch process manager Planning of production orders

Component Monitoring (option 155)

Component monitoring without exter-  Monitoring of configured machine components for overload
nal sensors

Opt. contour milling (option 167)

Optimized contour cycles Cycles for machining any pockets and islands using trochoidal milling

Further options available

HEIDENHAIN offers further hardware enhancements and
software options that can be configured and implemented
only by your machine manufacturer.This includes
functional safety (FS), for example.

For more information, please refer to your machine
manufacturer's documentation or the HEIDENHAIN
brochure titled Options and Accessories.

ID: 827222-xx

@ 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

Intended place of operation

The control complies with the limits for a Class A device in
accordance with the specifications in EN 55022, and is intended for
use primarily in industrially-zoned areas.

Legal information

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

To call further information on the control:

» Press the MOD key

» Select the General Information group in the MOD menu
» Select the License information MOD function

Furthermore, the control software contains binary libraries of the
OPC UA software from Softing Industrial Automation GmbH. For
these libraries, the terms of use agreed upon between HEIDENHAIN
and Softing Industrial Automation GmbH shall additionally apply and
prevail.

When using the OPC UA NC server or DNC server, you can influence
the behavior of the control. Therefore, before using these interfaces
for productive purposes, verify that the control can still be operated
without malfunctions or drops in performance. The manufacturer
of the software that uses these communication interfaces is
responsible for performing system tests.
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New functions 81760x-18

Overview of new and modified software functions

Further information about the previous software versions is
presented in the Overview of New and Modified Software
Functions documentation. Please contact HEIDENHAIN if
you need this documentation.

ID: 1322094-xx

Further information: User's Manual for Klartext Programming or
ISO Programming

= The Pallet Management software option (option 22) is available
in the standard control version.

® Use the NC function TRANS RESET to reset all simple coordinate
transformations simultaneously.

= The FN 18: SYSREAD (ISO: D18) functions have been extended:

= FN 18: SYSREAD (D18) ID10 NR10: Counts the number of
executions of the current program section

® FN 18: SYSREAD (D18) ID245 NR1: Current nominal position
of an axis (IDX) in the REF system

= FN 18: SYSREAD (D18) ID370 NR7: Reaction of the control if
a probing point is not reached during a programmable touch-
probe cycle 14xx (option 17)

= FN 18: SYSREAD (D18) ID610: Values of various machine
parameters for M120 (option 21)

® NR53: Radial jerk at normal feed rate
= NR54: Radial jerk at high feed rate

= FN 18: SYSREAD (D18) ID630: SIK information of the control
B NR3: SIK generation SIK1 or SIK2

®  NR4: Specifies whether and how often a software option
(IDX) has been enabled on controls with SIK2

= FN 18: SYSREAD (D18) ID990 NR28: Current tool spindle
angle
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= Toinstall or update software version 18, a control with a hard
disk size of at least 30 GB is required. The control also needs at
least 4 GB RAM.

® The tool type Side milling cutter (MILL_SIDE) has been added.
Further information: "Available tool types", Page 153

= |nthe HEROS settings, you can adjust the screen brightness of
the control.

® |n the Screenshot settings window you can define under which
path and file name the control saves screenshots. The file name
can contain a placeholder (e.g., %N for sequential numbering).

Further information: "Overview of taskbar", Page 389

® |n machine parameter safeAbsPosition (no. 403130), the
machine manufacturer defines whether the SLP safety function is
activated for an axis.

If the SLP safety function is inactive, the axis is monitored by
functional safety (FS) without a check after startup. The axis is
identified by means of a gray warning triangle.

Further information: "Functional safety (FS) status displays’,
Page 187
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Modified functions 81760x-18

Further information: User's Manual for Klartext Programming or
ISO Programming

= |n the TABDATA WRITE, TABDATA ADD and FN 27: TABWRITE
(ISO: D27) NC functions, you can enter values directly.

= |f a component has not been configured or cannot be monitored,
the control displays the corresponding machining operation in
gray in the heatmap.

m CAD Viewer has been enhanced:

= When you select contours and positions in CAD Viewer, you
can rotate the workpiece using touch gestures. While you are
using touch gestures, the control will not display any element
information.

= CAD Import (option 42) subdivides contours that are not
located in the working plane, into individual sections. CAD
Viewer creates straight lines L and circular arcs that are as
long as possible.

The resulting NC programs are often much shorter and clearer
than NC programs generated by CAM. Thus, the contours are
better suited for cycles, such as the OCM cycles (option 167).

®m  CAD Import outputs the radii of the circular arcs as
comments. At the end of the generated NC blocks, CAD
Import displays the smallest radius to help you select the
most suitable tool.

= |nthe Find circle centers by diameter range window, you
can filter the data by position depth values.

® |f you create a table, and there is at least one prototype available
for this file type, the control displays the window Select table
format. The control also shows whether the prototype is defined
in mm or inches. If the control shows both units of measure, you
can select a unit of measure.

The machine manufacturer defines the prototypes. If the
prototype contains values, the control transfers these values to
the newly created table.

®m The HEROS tool Diffuse has been added. You can compare and
merge text files.

Further information: "Overview of taskbar", Page 389
= The OPC UA NC Server has been enhanced as follows:
= The OPC UA NC Server allows you to create service files.

® The OPC UA NC Server supports the Aes128Sha256RsaOaep
and Aes256Sha256RsaPss security policies.

= You can validate 3D models for tool carriers.

Further information: "OPC UA NC Server (options 56 to 61)",
Page 471

m PKI Admin has been enhanced as follows:
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= |f an attempt to connect to the OPC UA NC Server
(options 56 - 61) fails, the control will store the client
certificate on the Rejected tab. You can transfer the
certificate directly to the Trusted tab without the need to
transfer the certificates manually to the control.

= PKI Admin now includes the Advanced settings tab.

You can define whether the server certificate should contain
static IP addresses and allow connections without an
associated CRL file.

Further information: "PK| Admin", Page 477
Further information: "Overview of taskbar", Page 389
®  The user administration has been enhanced as follows:

= Your IT administrator can set up a function user to facilitate
connectivity to the Windows domain.

= |f you have connected the control to the Windows domain, you
can export the required configurations for other controls.

Further information: "Logon to Windows domain", Page 441
B The control uses an icon to indicate whether a connection

configuration is secure or non-secure.

Further information: "Network configuration with Advanced

Network Configuration®, Page 419

®  Machine parameter CfgStretchFilter (no. 201100) has been
removed.

New cycle functions 81760x-18

Further information: User's Manual for Programming of Machining
Cycles

m Cycle 1274 OCM CIRCULAR SLOT (ISO: G1274, option 167)

This cycle allows you to define a circular slot that is then used as
a pocket or boundary for face milling in conjunction with other
OCM cycles.
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Changed cycle functions 81760x-18

Further information: User's Manual for Programming of Machining
Cycles

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

® You can also define subcontours as LBL subprograms within the
complex SEL CONTOUR contour formula.

= The machine manufacturer can hide the cycles 220 POLAR
PATTERN (ISO: G220, option 19) and 221 CARTESIAN PATTERN
(1ISO: G221, option 19). We recommend using the PATTERN DEF
function.

= The input value 1 has been added to parameter Q515 FONT in
Cycle 225 ENGRAVING (ISO: G225). Use this input value to select
the LiberationSans-Regular font.

= |n the following cycles, you can enter symmetrical tolerances
"+-...." for the nominal dimensions:

= Cycle 208 BORE MILLING (ISO: G208, option 19)

® 127x (option 167) OCM standard figure cycles

B |n the touch probe cycles 14xx, you can enter symmetrical
tolerances "+-...." for the nominal dimensions.

m Cycle 441 FAST PROBING (ISO: G441, option 17) now features
the parameter Q371 TOUCH POINT REACTION. This parameter
defines the reaction of the control in cases where the stylus is not
deflected.

m  Using the parameter Q400 INTERRUPTION in Cycle 441 FAST
PROBING (ISO: G441, option 17), you can define whether the
control will interrupt program run and display a measuring log.
The parameter is effective in conjunction with the following
cycles:

m Touch-probe cycles 45x for kinematics measuring

® Touch-probe cycles 46x for calibrating the workpiece touch
probe

m Touch-probe cycles 14xx for determining a workpiece
misalignment and for acquiring the preset

m Cycles 451 MEASURE KINEMATICS (ISO: G451, option 48) and
452 PRESET COMPENSATION (ISO: 452, option 48) save the
measured position errors of the rotary axes in the QS parameters
QS144 to QS146.

m  Using the optional machine parameter maxToolLengthTT
(no. 122607), the machine manufacturer defines a maximum tool
length for tool touch probe cycles.

= Using the optional machine parameter calPosType (no. 122606),
the machine manufacturer defines whether the position of
parallel axes and changes in the kinematics should be considered
for calibration and measuring. A change in kinematics might for
example be a head change.
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First Steps | Overview

2.1 Overview

This chapter is intended to help you quickly learn to handle the most
important procedures on the control. For more information on the
respective topic, see the section referred to in the text.

The following topics are included in this chapter:
= Switching on the machine

Graphically testing the workpiece

Setting up tools

Workpiece setup

Machining the workpiece

The User's Manuals for Klartext Programming and ISO
Programming cover the following topics:

B Switching on the machine
® Programming the workpiece

40
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First Steps | Switching on the machine

2.2 Switching on the machine

Acknowledging the power interruption and moving to the

reference points

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.

To switch on the machine:
> Switch on the power supply for the control and the machine

> The control starts the operating system. This process may take

several minutes.

> The control will then display the "Power interrupted" message in

the screen header.

> Press the CE key
> The control compiles the PLC program.
» Switch on the machine control voltage
@ > The control checks operation of the emergency

stop circuit and goes into Reference Run mode.

» Cross the reference point manually in the

tl prescribed sequence: For each axis press the

START key. If you have absolute linear and angle
encoders on your machine there is no need for a

reference run

> The control is now ready for operation in the
Manual operation mode.

Further information on this topic

B Approaching reference points
Further information: "Switch-on", Page 166

® QOperating modes
Further information: "Programming’, Page 61

[vanual operation
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2.3 Graphically testing the workpiece
(option 20)

Selecting the Test Run operating mode

You can test NC programs in the Test Run operating mode:

> Press the operating mode key

> The control switches to the Test Run operating

mode.

Further information on this topic

m  Operating modes of the control
Further information: "Modes of operation”, Page 60

m Testing NC programs
Further information: "Test run", Page 265

Selecting the tool table

First Steps | Graphically testing the workpiece (option 20)

[@vanvar operation Brest fun 5]
e = t Run | -
d-t t | i
e | | 1
8 ‘
. =
- i > wf ©000 00:08:30 FowAx @
. I STOP | START RESET
vien
7 R —
orrions |{IGFR = n

If you have not yet activated a tool table in Test Run mode, then you

must carry out this step now.

PGM
MGT

SELECT
TYPE

Press the PGM MGT key
The control opens the file manager.
Press the SELECT TYPE soft key

VvV v VvV

of the file type to be displayed.

The control shows a soft-key menu for selection

— » Press the DEFAULT soft key
] > The control shows all saved files in the right-hand
window.
- » Move the cursor to the left onto the directories
> Move the cursor to the TNC:\table directory
» Move the cursor to the right onto the files
» Position the cursor on the TOOL.T file (active tool
table)
» Confirm with the ENT key

for the Test Run.

END
m]

Further information on this topic

® Tool management
Further information: "Entering tool data into the table’,
Page 132

Testing NC programs
Further information: "Test run", Page 265

TOOL.T is assigned the status S and is thus active

Press the END key to close the file manager
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First Steps | Graphically testing the workpiece (option 20)

Selecting the NC program

Press the PGM MGT key
The control opens the file manager.
‘ LasT ‘ Press the LAST FILES soft key

The control opens a pop-up window with the most
recently selected files.

» Use the arrow keys to select the NC program that
you want to test.

Nt > Accept with the ENT key

VvV vV Vv

Selecting the screen layout and the view

{a » Press the Screen layout key

> The control displays all available alternatives in
the soft-key row.

» Press the PROGRAM + WORKPIECE soft key

> In the left half of the screen the control shows

the NC program; in the right half it shows the
workpiece blank.

» Press the VIEW OPTIONS soft key

PROGRAM
+
WORKPIECE

VIEW
OPTIONS

The control provides the following views:

Soft key Function
VIEW Plan view
=
view Projection in three planes
CBdw
VIEW 3-D view
[ Bl

Further information on this topic

= Graphic functions
Further information: "Graphics (option 20)", Page 248

B Performing a test run
Further information: "Test run’, Page 265
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First Steps | Graphically testing the workpiece (option 20)

Starting the test run

5

RESET
START

‘ STOP ‘

START ‘

>
>
>

VvV v.VvV

Press the RESET + START soft key
The control resets the previously active tool data.

The control simulates the active NC program up
to a programmed interruption or to the program
end.

While the simulation is running, you can use the
soft keys to change views

Press the STOP soft key
The control interrupts the test run.
Press the START soft key

The control resumes the test run after an
interruption.

Further information on this topic

B Performing a test run
Further information: "Test run", Page 265
= Graphic functions
Further information: "Graphics (option 20)", Page 248
®  Adjusting the simulation speed
Further information: "Setting the speed of the Test Run mode ",

Page 254
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2.4 Setting up tools

Selecting the Manual operation mode

Tools are set up in the Manual operation mode: [@vanua: opszation e EProgzaming
» Press the operating mode key
> The control switches to the Manual operation H :
Y +0.000
mOde. +110.000
6 | +0.000 o
[c | +0.000

Further information on this topic

m  (Operating modes of the control
Further information: "Modes of operation’, Page 60 - o o E—

100% S-OVR
100% F-OVR LIMIT 1

TOUGH PRESET 30 ROT T00L

Preparing and measuring tools

» Clamp the required tools in their tool holders

» When measuring with an external tool presetter: Measure the
tools, note down the length and radius, or transfer them directly
to the machine through a transfer program

» When measuring on the machine: store the tools in the tool
changer
Further information: "Editing the TOOL_P.TCH pocket table’,
Page 47
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First Steps | Setting up tools

Editing the TOOL.T tool table

Refer to your machine manual. - =

The procedure for calling the tool management may differ I &

from that described below. B — :
In the TOOL.T tool table (permanently stored under TNC:\tableV), l i
you can save tool data such as length and radius, as well as further 5 : : I
tool-specific information that the control needs in order to execute a o it T : — T
wide variety of functions. e T T : o

= e ]
To enter tool data in the tool table TOOL.T: oot s sess s Lt
‘ TooL ‘ » Press the TOOL TABLE soft key O U | ) T
TABLE

[ THUW | The control shows the tool table.

>
» Set the EDIT soft key to ON
>

With the upward or downward arrow keys you can
select the tool number that you want to edit

» With the rightward or leftward arrow keys you can
select the tool data that you want to edit

END > Press the END key

The control closes the tool table and saves the
changes.

Further information on this topic
®  Operating modes of the control
Further information: "Modes of operation®, Page 60
= Working with the tool table
Further information: "Entering tool data into the table",
Page 132
= Working with tool management
Further information: "Calling tool management", Page 149
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First Steps | Setting up tools

Editing the TOOL_P.TCH pocket table

The function of the pocket table depends on the machine.

In the pocket table TOOL_P.TCH (permanently saved under
TNC:\table\) you specify which tools your tool magazine contains.

To enter data in the pocket table TOOL_P.TCH:

Press the TOOL TABLE soft key
The control shows the tool table.
Press the POCKET TABLE soft key

TABLE

TUH‘

‘ TOOL

POCKET
TABLE

Refer to your machine manual. B s e, D

13026
14028
15030

18,036
19038

The control shows the pocket table.
Set the EDIT soft key to ON

With the upward or downward arrow keys you can
select the pocket number that you want to edit

» With the rightward or leftward arrow keys you can
select the data that you want to edit

> Press the END key

vV vV VvV VvV Vy

Further information on this topic

m  QOperating modes of the control
Further information: "Modes of operation’, Page 60

. Working with the pocket table
Further information: "Pocket table for tool changer”, Page 138
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2.5 Workpiece setup

Selecting the correct operating mode

Workpieces are set up in the Manual operation or Electronic
handwheel operating mode

» Press the operating mode key

> The control switches to the Manual operation
mode.

Further information on this topic

= The Manual operation mode
Further information: "Moving the machine axes", Page 171

Clamping the workpiece

Mount the workpiece with a fixture on the machine table. If you have
a 3-D touch probe on your machine, then you do not need to clamp
the workpiece parallel to the axes.

If you do not have a 3-D touch probe available, you have to align the
workpiece so that it is fixed with its edges parallel to the machine
axes.

Further information on this topic

B Presetting with a 3-D touch probe
Further information: "Presetting with a 3-D touch probe (option
number 17)", Page 232

B Presetting without 3-D touch probe
Further information: "Presetting without a 3D touch probe’,
Page 202

Presetting with a 3-D touch probe
(option number 17)

Inserting a 3-D touch probe

» Select the Positioning w/ Manual Data Input
operating mode

Press the TOOL CALL key

Enter the tool data

Press the ENT key

Enter the tool axis Z

Press the ENT key

TOOL
CALL

. JEIC
:

N

vV v v vy

ENT

END > Press the END key

EH

» Press the NC Start key

S
o}

First Steps | Workpiece setup
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First Steps | Workpiece setup

Setting a preset

» Select the Manual operation mode
‘ rover ‘ » Press the TOUCH PROBE soft key
A

> The control displays the available functions in the
soft-key row.

» Set the preset at a workpiece corner, for example

i»**i’ » Use the axis direction keys to position the touch
probe near the first touch point on the first
workpiece edge

» Select the probing direction via soft key
Press the NC Start key
> The touch probe moves in the defined direction

until it contacts the workpiece and then
automatically returns to its starting point.

» Use the axis direction keys to pre-position the
touch probe near the second touch point on the
first workpiece edge

» Press the NC Start key

> The touch probe moves in the defined direction
until it contacts the workpiece and then
automatically returns to its starting point.

» Use the axis direction keys to pre-position the
touch probe near the first touch point on the
second workpiece edge

» Select the probing direction via soft key

» Press the NC Start key

> The touch probe moves in the defined direction
until it contacts the workpiece and then
automatically returns to its starting point.

» Use the axis direction keys to pre-position the
touch probe near the second touch point on the
second workpiece edge

» Press the NC Start key

> The touch probe moves in the defined direction
until it contacts the workpiece and then
automatically returns to its starting point.

> The control then displays the coordinates of the
measured corner point.

‘ seT ‘ » Set to 0: Press the SET PRESET soft key

PROBING

PRESET

] » Press the END soft key to close the menu

Further information on this topic

B Presetting
Further information: "Presetting with a 3-D touch probe (option
number 17)", Page 232
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2.6 Machining the workpiece

Selecting the Program run, single block or Program run,
full sequence operating mode

You can run NC programs either in the Program run, single block or
the Program run, full sequence operating mode:

> Press the operating mode key

> The control switches to the Program run, single
block operating mode and runs the NC program
block by block.

» You have to confirm each NC block with the
NC Start key
> Press the Program run, full sequence key

> The control switches to the Program run,
full sequence operating mode and runs the
NC program, after pressing the NC start key, up
to a program interruption or to the end of the
program.

Further information on this topic

m  Operating modes of the control
Further information: "Modes of operation’, Page 60

® Running NC programs
Further information: "Program run’, Page 271

Selecting the NC program
Press the PGM MGT key

The control opens the file manager.
LasT Press the LAST FILES soft key
[

The control opens a pop-up window with the most
recently selected files.

> If required, use the arrow keys to select the
NC program you want to run. Load with the ENT
key

VvV v VvV

Starting an NC program

> Press the NC Start key

il
L > The control runs the active NC program.

Further information on this topic

® Running NC programs
Further information: "Program run", Page 271

First Steps | Machining the workpiece
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3.1 The TNC 620

HEIDENHAIN TNC controls are workshop-oriented contouring
controls that enable you to program conventional milling and
drilling operations right at the machine in easy-to-use Klartext
conversational language. They are designed for milling, drilling, and
boring machines, as well as for machining centers, with up to 6
axes. You can also change the angular position of the spindle under
program control.

The keyboard and screen layout are clearly arranged in such a way
that the functions are fast and easy to use.

HEIDENHAIN Klartext and ISO

HEIDENHAIN Klartext, the dialog-guided programming language

for workshops, is an especially easy method of writing programs.
Programming graphics illustrate the individual machining steps

for programming the contour. If no NC-dimensioned drawing is
available, then the FK free contour programming will help. Workpiece
machining can be graphically simulated either during a test run or
during a program run.

It is also possible to program in ISO format.

You can also enter and test one NC program while another

NC program is machining a workpiece.

Further information: User's Manual for Klartext Programming or ISO
Programming

Compatibility

NC programs created on HEIDENHAIN contouring controls (starting
from the TNC 150 B) may not always run on the TNC 620. If the

NC blocks contain invalid elements, the control will mark these as
ERROR blocks or with error messages when the file is opened.

Fundamentals | The TNC 620
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Fundamentals | The TNC 620

Data security and data protection

The availability of data as well as their guaranteed confidentiality,
integrity, and authenticity are decisive for your company's success.
HEIDENHAIN therefore places the utmost importance on the
protection of relevant data against loss, manipulation, and
unauthorized publication.

To ensure that your data is protected actively on the control,
HEIDENHAIN offers integrated, state-of-the-art software solutions.

Your control supports the following software solutions:

® SELinux
Further information: "SELinux security software", Page 433

= Firewall
Further information: "Firewall", Page 403

B |ntegrated browser
Further information: "Displaying Internet files', Page 91

= Management of external access
Further information: "Permitting or restricting external access’,
Page 358

= Monitoring of TCP and UDP ports
Further information: "Portscan’, Page 393

B Remote diagnosis
Further information: "Secure Remote Access'’, Page 394

m  User administration
Further information: "User administration’, Page 434

These solutions protect the control effectively, but cannot replace
company-specific IT security and an integrated overall strategy.

In addition to the solutions provided, HEIDENHAIN recommmends
implementing a company-specific security strategy. This way you
ensure effective protection of your data and information, even after
they have been exported from the control.

To ensure data security also in the future, HEIDENHAIN
recommends informing yourself regularly about product updates
and updating the software to the current version.

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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Virus scanners
Virus scanners can negatively affect the behavior of an NC control.

Possible negative effects are feed rate drops or system crashes,
for example. Such negative effects are unacceptable in numerical
controls for machine tools. HEIDENHAIN therefore does not offer a
virus scanner for the control and does not recommend using a virus
scanner.

The control provides the following alternatives:
® SELinux

= Firewall

= Sandbox

® | ocking from external access

= Monitoring of TCP and UDP ports

If properly configured, these options ensure extremely effective
protection for the data of the control.

If you insist on using a virus scanner, you must operate the control
in a protected network (with a gateway and a virus scanner). The
subsequent installation of a virus scanner is not possible.
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Fundamentals | Visual display unit and operating panel

3.2 Visual display unit and operating panel

Display screen

The control is available either as a compact version with a touch
screen or as version with a separate display unit and operating
panel. Both variants of the control come with a 15-inch TFT color
flat-panel display.

The figure at right shows the keys and controls on the VDU:

1

[« SN %) B N V)

~N

Header

When the control is on, the screen displays the selected
operating modes in the header: The machine operating mode

at left and the programming mode at right. The currently active

mode is displayed in the larger field of the header, where the
dialog prompts and messages also appear (exception: if the
control only displays graphics).

Soft keys

In the footer the control indicates additional functions in a
soft-key row. You can select these functions by pressing the
keys immediately below them. The thin bars immediately
above the soft-key row indicate the number of soft-key rows
that can be called with the keys to the right and left that are
used to switch the soft keys. The bar representing the active
soft-key row is blue

Soft-key selection keys
Keys for switching the soft keys
Setting the screen layout

Key for switchover between machine operating modes,
programming modes, and a third desktop

Soft-key selection keys for machine manufacturer's
Keys for switching the soft keys for machine manufacturer's
USB connection

0 If you are using a TNC 620 with touch control, you can

replace some keystrokes with gestures.

Further information: "Operating the Touchscreen",
Page 481
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Fundamentals | Visual display unit and operating panel

Setting the screen layout

You select the screen layout yourself. In the Programming

operating mode, for example, you can have the control show the

NC program blocks in the left window while the right window
displays programming graphics. You could also display the program
structure in the right window instead, or display only the NC program
blocks in one large window. The available screen windows depend
on the selected operating mode.

Setting up the screen layout:

@ > Press the screen layout key: The soft-key row
shows the available layout options
Further information: "Modes of operation”,
Page 60
PROGRAN > Select the desired screen layout with a soft key

=
GRAPHICS
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Operating panel

The TNC 620 can be delivered with an integrated operating panel. As e @
. . . . . HEIDENHAIN
an alternative, the TNC 620 is also available with a separate monitor (T ) =
and an external operating panel with alphabetic keyboard.
=
1 Alphabetic keyboard for entering texts and file names, as well o
as for ISO programming =
2 =® File manager o
® Calculator O
= MOD function : ; it (=
® HELP function o P =
m Show error messages s B 8B B B S S EE @
= Toggle between the operating modes ,EEE CEOSDE Doaon
3 Programming modes ,TEEE SEEOeE Doon
4 Machi ing mod ©-oun = sEsss goon;
acnine Opera’[lng modaes T DEE B PEeEE —11
5 Initiating programming dialogs @ 4 3 = === BEEm
6 Navigation keys and GOTO jump command o fE o= OEEE
7 Numerical input and axis selection @ ®
o @
8 Touchpad or trackball e ErEEEE BEBE
9 Mouse buttons 2 o o i [ o e ol - [ < | - |
. ) EEVMEHEDMDODOBOOD 5oae
10 Machine operating panel DEBDHEDDHODOOE]D -u== 7
f e ; 1EEEENEEEN®HDODET @B
More information: Machine manual —h R & B --=
The functions of the individual keys are described on the inside front M. BOD FEOEE Bl )
cover. W eee - peEosEs 2$Sa@nb
5 (== Em ==
i i -~ e B ErEese O
o If you are using a TNC 620 Wlth touch control, you can ©)- — R % 8
replace some keystrokes with gestures. 4 3 9
Further information: "Operating the Touchscreen",
Page 481

@ Refer to your machine manual.

Some machine manufacturers do not use the standard
HEIDENHAIN operating panel.

External keys e.g., NC START or NC STOP, are described in
your machine manual.
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Cleaning
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 cleaning agents are permitted for the keyboard unit:
® 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

Wear operating gloves to prevent the keyboard unit from
getting dirty.

If a trackball is embedded in the keyboard, you need to clean it only
when it stops functioning properly.

To clean a trackball (if needed):
» Switch off the control
» Turn the pull-off ring by 100° in counterclockwise direction

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

> Remove the pull-off ring
> Take out the ball
» Carefully remove sand, chips, or dust from the shell area

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 525

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

To exchange the keycaps:

> Slide the keycap puller
(ID 1394129-01) over the
keycap until the grippers
engage

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

> Pull off the keycap

> Place the keycap onto the

@ seal and push it down

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

> Verify proper seating and
correct functioning
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3.3 Modes of operation

Manual Operation and El. Handwheel
In the Manual operation mode of operation, you can set up [Banvar operation @—

the machine. You can position the machine axes manually or
incrementally, and you can set presets. R A
If option 8 is active, you can tilt the working plane. )
The Electronic handwheel operating mode supports manual S s g—-ﬂ
traverse of machine axes with the HR electronic handwheel. 20,008 " *]
"
Soft keys for selecting the screen layout w1
Soft key Window buria0s_ )4 S i P |
P t 100% F-OVR  LIMIT 1 "'(‘e
ositions T T =
POSITION M “ S ” F PROBE MANAGEMENT k‘@ T";L!ﬂ
POSTTION Left: positions, right: status display
STATUS
PosTTION Left: positions, right: workpiece
WORKPTEGE (Option 20)

Positioning with Manual Data Input
This mode of operation is used for programming simple traversing [EFositionin wi Hanual vata Toput @Jw

movements, such as for face milling or pre-positioning. | .. R — ]
| $mai.n (3] RPWOML X L] +0.000 '] %

Soft keys for selecting the screen layout ST
Soft key Window = S l —
. c; =1
NC program I = D

PGM e
: e e—— ]
P— : : g CEEEEEDE o 2
PROGRAW Left: NC program, right: status display ol o

< -5.

P e ml
- B K STATUS STATUS To0L mg’.‘ STATUS OF ‘l <= H =5 |
PROGRAV Left: NC program, right: workpiece ovnaen | e | s |, | o =]

i (option 20)
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Fundamentals | Modes of operation

Programming

In this mode of operation you create NC programs. The FK free aniat seseation | @ zooremina &Jw

programming feature, the various cycles and the Q parameter e e ey 5 ‘,
functions help you with programming and add necessary T — ’ !
information. If desired, you can have the programming graphics

show the programmed paths of traverse.

g
x P
538

2
—
[«

Soft keys for selecting the screen layout e e s

13 FCT DR- R10 CCPRe4D CCPA-110
14 FLT PDXe100 POYs0 D15

Soft key Window i3 tor s oe g

il

20 DEP LGT X-30 Y40 Ze100 RS Fi

NC program i e Fa e “ 0k

PGM B }
e I MARAARAS AR VAR AAAAE W ]

BEGIN END. PAGE PAGE START RESET 1

t lv rino stant staLe " l

BEL 1| s |

PROGRAN Left: NC program, right: program structure

+
SECTS

PROGRAM Left: NC program, right: programming graphics

Test Run

In the Test Run operating mode, the control simulates NC programs
and program sections in order to check them for errors, such as
geometrical incompatibilities, missing or incorrect data within the

NC program, or violations of the working space. This simulation is B

supported graphically in different display modes. (option 20) T TR mEe

0218=-80  (FIRST SIDE LENGTH

Q2192460 (2ND SIDE LENGTH

Soft keys for selecting the screen layout =EL,TEmE

Qa70=41 TOOL PATH OVERLAP
Q207= AUTO [FEED RATE MILLING

-
Soft key Window e e

NC program
PGM @349=4+0 3RD LIMIT

wt c000 00:08:30  F MAX

view
START

OPTIONS

e

PROGRAN Left: NC program, right: status display

-
STATUS

PROGRAN Left: NC program, right: workpiece

i

WORKPTECE (option 20)

Workpiece
(Option 20)

WORKPIECE
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Fundamentals | Modes of operation

Program Run, Full Sequence and Program Run,

Single Block
In the Program Run Full Sequence operating mode, the control [E¥Froozan run, full seavence
runs an NC program continuously to its end or to a manual e e

=168 0

or programmed stop. You can resume program run after an
interruption.

In the Program Run Single Block operating mode, you execute each
NC block separately by pressing the NC Start key. With point pattern
cycles and CYCL CALL PAT, the control stops after each point. The

workpiece blank definition will be interpreted as a separate NC block.

[T T |

. +0.000/ Gl
Soft keys for selecting the screen layout MY T
Softkey  Window 0 I 1 B I 1
NC program
PGM
PROGRAN Left: NC program, right: structure
PROGRAN Left: NC program, right: status display
PROGRAN Left: NC program, right: workpiece
WORKPIECE (opt]on 20)
— Workpiece
(option 20)

Soft keys for screen layout with pallet tables

Soft key Window

TLET Pallet table

W Left: NC program, right: pallet table
% Left: pallet table, right: status display
% Left: pallet table, right: graphics
T Batch Process Manager
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Fundamentals | Status displays

3.4 Status displays

General status display

The general status display in the lower part of the screen informs [EFcooren run, sinoze brook B &
you of the current state of the machine. The control displays ————————— ]
information about axes and positions, as well as technology values e 2
and icons for active functions. O]
The control displays the status in the following operating modes: l —
= Program run, single block s s =
= Program run, full sequence 7 I
> — —
® Positioning w/ Manual Data Input @ o +0.000/ £0.000 gy
+10. 000/ [l +0.000
2, — 0410::.00 : . g’@
o If the GRAPHICS screen layout is selected, the status 2 — -
. . STATUS. STATUS To0L STATLE, STATUS OF <« =p
display is not shown. o e I i ‘

In the Manual operation and Electronic handwheel operating
modes, the control shows the status display in the large window.

Axis display and position display

Refer to your machine manual.

The sequence and number of displayed axes is defined by
the machine manufacturer.

Icon Meaning
ACTL Position display mode (e.g., actual or nominal
coordinates of the current position)

Further information: "Selecting the position
display’, Page 349

Machine axes

The selected axis is highlighted

The control displays auxiliary axes in lowercase
letters

Axis has not been homed

Axis is not in safe operation or it is simulated

Axis is locked

Axis can be moved with the handwheel

© +BHEB

The machine parameter CfgPosDisplayPace (no. 101000)
defines the display accuracy by the number of decimal
places.
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Preset and technology values
Symbol Meaning

& Number and comment of the active preset from
the preset table

If the preset was set manually, the control
displays the text MAN behind the symbol

T Number of the active tool
S Spindle speed S
F Feed rate F

The displayed feed rate in inches corresponds to
one tenth of the effective value.

If a feed-rate limit is active, the control displays an
exclamation mark behind the feed rate-value.

Further information: "Feed-rate limit F MAX",

Page 185

M Active M functions

m-ts9 | The spindle is controlled from within a cycle (e.g.,
during tapping)

Icons for active functions

Icon Meaning

Theicon is transparent while the BLOCK SCAN

o RL tool radius compensation is active
.
function is active

RR tool radius compensation is active

While the BLOCK SCAN function is active, the icon
is transparent

—r
=

R+ tool radius compensation is active

While the BLOCK SCAN function is active, the icon
is transparent

g
-

R- tool radius compensation is active

While the BLOCK SCAN function is active, the icon
is transparent

3-D tool compensation is active

While the BLOCK SCAN function is active, the icon
is transparent

A basic rotation is active in the active preset

Axes are moving, taking the basic rotation into
account

A 3-D basic rotation is active in the active preset

Axes are moving, taking the setting in the
3-D ROT menu into account

R YA

(=)
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Fundamentals | Status displays

Icon

D*LD

Meaning

Axes are mirrored and moved

TCPM

The M128 function or TCPM FUNCTION is active

A2

The function for traversing in the tool-axis direc-
tion is active

No NC program selected, NC program reselect-
ed, NC program aborted via internal stop, or
NC program terminated

In this state, the control has no modally effec-
tive program information (i.e., contextual refer-
ence), so that all actions are possible (e.g., cursor
movements or modification of Q parameters).

=

NC program started, execution runs

For safety reasons, the control permits no actions
in this state.

NC program stopped (e.g., in Program run, full
sequence operating mode after pressing the
NC Stop key)

For safety reasons, the control permits no actions
in this state.

NC program interrupted (e.g., in Positioning w/
Manual Data Input operating mode, following the
error-free execution of an NC block)

In this state, the control permits various actions
(e.g., cursor movements or the modification of Q
parameters). These actions, however, may lead to
the control losing the modally effective program
information (i.e., the contextual reference). Loss of
this contextual reference may result in undesired
tool positions!

Further information: "Positioning w/ Manual Data

Input operating mode", Page 300 and "Program-
controlled interruptions’, Page 276

NC program aborted or terminated

ACC

The Active Chatter Control (ACC) function is active

The pulsing spindle speed function is active

The active linear principal axes do not corre-
spond to X, Y, and Z because the PARAXMODE or
POLARKIN function is active.

An active PARAXMODE or POLARKIN
icon hides the PARAXCOMP DISPLAY
icon.

The PARAXCOMP DISPLAY function is active
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Icon Meaning
An active PARAXMODE or POLARKIN
t icon hides the PARAXCOMP MOVE icon.

The PARAXCOMP MOVE function is active

o The order of icons can be changed with the optional
iconPrioList machine parameter (no. 100813). Only the
icon for control-in-operation (STIB) is always visible and
cannot be configured.

Additional status displays

The additional status displays contain detailed information on
program run. They can be called in all operating modes except for
Programming. In the Test Run operating mode, only a limited status
display is available.

Activating the additional status display
» Display the soft-key row for screen layout

PROGRAM
+
STATUS

» Select the layout option for the additional status
display

> In the right half of the screen, the control shows
the Overview status form.

Selecting an additional status display

@ » Toggle through the soft-key rows until the STATUS
soft keys appear

o » Either select the additional status display directly
pos. with the soft key (e.g., positions and coordinates);
or
‘ . ‘ » Use the toggle soft keys to select the desired view
=

Select the status displays described below as follows:
m Directly with the corresponding soft key

= Via the toggle soft keys

= Or by using the next tab key

Please note that some of the status information described
below is not available unless the associated software
option is enabled on your control.

Fundamentals | Status displays
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Overview

The control displays the Overview status form after startup [E3rroszan xun, fun seqvence - 2’
if you selected the PROGRAM STATUS (or POSITION STATUS) A\ o0 Sty e e e s

screen layout. The overview form contains a summary of the most o R T
important status information, which you can also find on the various i e i |
detail forms. E——
Lt N | ] [ |
Soft key Meaning =i e | )
—

Position display 5 —
OVERVIEW

Possible additional information following the axis 20 000f___so.0m o

@
designations: P — — — o

= (D) PARAXMODE DISPLAY function active ] e e | ke 2l

= (M): PARAXMODE MOVE function active
Spindle position

Depends on the machine parameter
spindleDisplay (no. 100807)

Tool information

Active M functions

Active coordinate transformations

Active subprogram

Active program-section repeat

Name and path of called-up NC program

Current machining time

Name and path of the active main program

General program information (PGM tab)

soft key Meaning Prngxam run, full sequence

j

TNG: \nc_prog\BHBAKLax text)\ Stempel stamp.h | Ovarview o [PAL LBL CYC M POS TOOL TX. TRANS OPARK

No direct Name and path of the active main program [ e e’ u“ i wm-“
selection wa e e :

) oL _v.30 xe30 no Fuaxmwea |
possible

¢

Current tise: 13:37idk

E

CALL LBL sare

Prograns calles
TOOL GALL MILL_DZ0_ROUGH" Z 52000

on 1
e 2

F1000
ua

Actual/nominal value counters A L mo
Qd24=+60 WORKPC. BLANK SIDE 1 3

[E]
T

pon 7

Circle center CC (pole) =

pan 9:

toos Fowm  LouT it £

Dwell time counter @ O
— - +0.400
Current machining time S — B fizesn

@ ommsmin ovx 1008 u@rs

Hies
L

PES|NE

B®

STATU
COORD.
TRANSF

STATUS.

Current time ovemzew

STATUS
Pos

To0L
STATUS

STATUS OF
Q PARAM.

!

(g
(%

Called NC programs
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Pallet information (PAL tab)

Soft key Meaning

No direct
selection
possible

Number of the active pallet preset

Program-section repeats and subprograms (LBL tab)

Soft key Meaning

No direct
selection
possible

Active program-section repeats with block
number, label number, and number of
programmed repeats/repeats yet to be run

Active subprograms with number of block in
which the subprogram was called and the label
number that was called

Information on standard cycles (CYC tab)

Soft key Meaning

No direct
selection
possible

Active machining cycle

Active path and angle tolerances

Depending on which path and angle tolerances
are active, the following values are displayed:

® Values of cycle 32 TOLERANCE
® Values defined by the machine manufacturer

Active M functions (miscellaneous functions, M tab)

Soft key Meaning

No direct List of the active M functions with fixed functional-
selection ity
possible

List of the active M functions that have been
adapted by the machine manufacturer

68
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[EPIDQI;IH run, full sequence

THC: \nc_prog\BHB\KLaxtext) Stempel stame.h
|=_Stempel stamp.n 3l
0349240 3RD LIMIT

Q220540 {GORNER RADIUS
368240 ALLOWANGE FOR SIOE
a338-+0 IHFEED FOR FINISHING

7 CALL LBL “sare’

8 TOOL GALL "MILL_DZ0_ROUGH" Z 52000
F1000

9 u3

10 CYCL DEF 266 RECTAMGULAR STUD

02182430 {FIRST SIDE LENGTH
G424=+60  WORKPG. BLANK SIDE 1
4219430 2ND SIDE LENGTH

Ovarview PO PAL LBL CYC M POS TOOL TT TRANS OPARA
Musber of active pallet preset O

E—

R ——
(] X +5.210]5 | +0.000 ON]
v | -30. 000/ (Gl +0.000
+0.400. W
Joge: NOWL @ i 50 B's 2000 =
@ omimin ovr 1008 u B
STATUS. STATUS To0L 2;‘;;: STATUS OF <= =5
oveen || ros | srarus | oo G e, ERNE]

[EPIDQIEIH run, full sequence

TNC: \nc_pcog\BHB\KLaxtext) Stempel stame.h
|=_Stempel stamp.n 3l

0349240 3RD LIMIT
Q220540 {GORNER RADIUS
Q30B=+0  ALLOWANGE FOR SIDE
a3g8=+0 INFEED FOR FINISHING

CALL LBL sare
TOOL GALL “MILL_DZO_ROUGH" Z 82000
F1000

ua

CYCL DEF 266 RECTANGULAR STUD
G218+30  FIRST SIOE LENGTH

a4zd=+80
a219:430

WORKPC. BLANK SIDE 1
12ND STOE LENGTH

1008 6.0

Ovarview PCH PAL oL (CYC M POS TOOL TT TRANS OPARA
Subprograss.
8Lk, 1o 8L no./Hame

Rapetitions
Bl 1o LBL o shane Rer

j

e

1

v iom ot -
()] X +5.210 +0.000 h%:l W]
v ] -30. 000/ Gl +0.000
+0.400 w2 W
Woda: NOWL @ T s0 B's 2000 =
@ omunin fovx_1o0 u B
staus | satus TooL siatvs | sratus or = -
ovenview | ros ERT e o =R

[EPIDQIEIH run, full sequence

TNG: \ne_prog\BHB\KLax taxt\_Stempel s tamp. i
|+ _Stempel_stamp.n 3

0349240 3RD LIMIT
G2205+0  GORNER AADIUS
Q30B=+0  ALLOWANGE FOR SIDE
a3g8=+0 INFEED FOR FINISHING

CALL LBL safe
TOOL CALL "MILL_D20_ROUGH" Z 52000

F1000
us

CYCL DEF 250 RECTANGULAR STUD
G218+30  FIRST SIOE LENGTH
G424-+80  (WORKPC. BLANK SIDE 1
02192430 24D SIDE LENGTH

1008 5.0

overvima PO PAL L8 Cve W 905 Tool TT TR < >

cra oer

e

Touenance

crcle 32 Tactive
: <a.o100

™ 0.0100

5.0 Finishing

|

Tl

Il

P e

o X +10.160]5 | +0.000 % W]
V'] -30. 000/ Gl +0.000
+0.400 P @
Mode: NOWL @ T 60 B s 2000 on
F ommunin ov 1003 usrs

status sTatus To0L S| sratus or = -
ovenview | ros ERT e o =R

[EPrngram run, full sequence

TNG: \ne_prog\BHB\KLax taxt\_Stempel s tamp. i
|+ _Stempel_stamp.n 3
0349240 3RD LIMIT

Q220-40  GORNER RADIUS
Q388240 [ALLOWANGE FOR SIDE
a338=40 INFEED FOR FINISHING

7 GALL LBL “safe’
TOOL CALL "MILL_D20_ROUGH" Z 52000
F1000

us

Ovarview PGH PAL LBL CYC M P05 TOOL TT TRANS GPARA

|

e

10 GYGL DEF 256 RECTANGULAR STUD o=
A2i8=+30 FIRST SIDE LENGTH e - =2}
Q4241160 (WORKPC. BLANK SIOE 1 ™
Q2195130 2N IO LENGTH 4
1o s.0m
P e
i = @
X 5.210]5 0.000 i
v ] -30. 000/ (G +0.000
+0.400 P @
fiode: NOWL & T 50 B's 2000 on
§ om/min ov 1003 ullis
STATUS STATUS TooL 3‘“g‘ STATUS OF o= =p
oveRvIEw 705 ST || raear. || o Panaw = =

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Fundamentals | Status displays

Positions and coordinates (POS tab)

Prngram Tun, single block

Soft key

Meaning

TNG: \nc_proghdemo

bel.H

=

Overuiew POL AL LOL CYC W) P0G P05 I ToOL T TS € >

|

sTATUS Type of position display (e. g., actual position) T e —— e %]
. G e

AXis positions

Spindle position

POLE | SKIPPED

5 L X-30 Ye30 RO

13 FLT

15 FLT

14 FGT DR- RIS GOX+100 GOY+D

P

[ e
ptps

T st

[

e

v v 2 e

[

Depends on the machine parameter i s l
spindleDisplay (no. 100807) L | —— #0.000] g %
. K e, +410.000 o @l
Tilt angle of the working plane o] —Cr — cl
. K staws | sratus TooL stanvs | satus oF ‘I - H =5 |

Angle of basic transformations ovemien | ros | swe | o | o e =1"=

Active kinematics

Principal axes if they have been defined using the
PARAXMODE or POLARKIN function instead of the
standard XYZ.

Global Program Settings (POS HR tab)

Prngram run, full sequence

Soft key

Meaning

No direct Current values of Handwheel superimp. % (B s - %]
seleqtion ® Active coordinate system ot N T R
possible = With M118: always the machine coordinate g hcsersie s E; g l l
system e e || ——

= Max. val. is defined by M118 e e = D

= Max. val. and Actl.val. of the selected axes +0.000 = l

= Status of the Reset VT value function 5 - _fzf‘gg ':m —

E T o i el e

Information on the tools (TOOL tab)

Soft key

Meaning

Prngram run, full sequence

|

Display of active tool: o & |
STATES = T:Tool number and tool name e Y L
= RT: Number and name of a replacement tool I e s —~ l?“?l
Tool axis sl Betie ) S D
Tool length and tool radii a0
5] 20,000 £y
Finishing allowances (delta values) from the tool —— o @I
table (TAB) and TOOL CALL (PGM) e =
: : : sarus | srarus TooL e || srarus or ‘I <« H - |
Tool life, maximum tool life (TIME 1) and e I T ENNE

maximum tool life for TOOL CALL (TIME 2)

Display of programmed tool and replacement tool
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Tool measurement (TT tab)

The control displays this tab only if the function is active on [ ogeem un, canate aock - ?

your machine. st deno e g st SSRGS MR O <> .% I

Soft key Meaning Tt R | |

No direct Active tool = :

selection I |

possible CREEN O me— e )
. R v | +56. 389/l +45.000

Minimum tilt angle (MIN) of the tool touch probe 1126.073 "

e s Bz

Maximum tilt angle (MAX) of the tool touch probe s | s | v | e | esor u = H = |

Tolerance for tilt angle (DYN)

Measurement results of the cycle:

Field Meaning

Tilt angle in the positive X direction

Tilt angle in the positive Y direction

Tilt angle in the negative Y direction

;
2
3 Tilt angle in the negative X direction
4
]

1 X position of tool touch probe in
machine coordinate system (M-CS)

12 Y position of tool touch probe in
machine coordinate system (M-CS)

13 Z position of tool touch probe in
machine coordinate system (M-CS)

14 Diameter or edge length of probe
contact

15 Angle of misalignment

o Your machine manufacturer defines the tolerance
for the tilt angle in the optional machine parameter
tippingTolerance (no. 114319). The control will determine
the tilt angle automatically only if a tolerance is defined.
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Coordinate transformations

Soft key Meaning Frng!am 1un, full sequence annﬁz‘aﬁﬁlinn :\;
THC: \nc_prog\s \Schwen..\5_Stempel_stamp. H | Overvies PGY PAL LOL CYC M PO POS W TOOL TT) Tuxs C )
STATUS Active transformations B — " [t &
COORD . ! DLK FORM GYLINDER Z D00 L0O DISTe0 13 (3 : o
TRANSF. (B 5 E J‘J
Name of active datum table, active datum number D il [ l !
(#), comment from the active row of the active 2t el el =
datum table (DOC) from Cycle 7 . |
e el | s100% [
Active datum shift (Cycle 7); the control displays 2 @l 0w gy
an active datum shift in up to 8 axes razs.000 . T
: - - @ ominin fove_1oos usis =
Name of active compensation table, active table v [ ||| e | ‘ I
number (#), comment from the active row of the e s LTS K =2 1=
active table (DOC)

Active shift in the working plane coordinate
system WPL-CS

Mirrored axes (Cycle 8)

Active angle of rotation (Cycle 10)

Active scaling factor (Cycle 11) / factors (Cycle
26); the control displays an active scaling factor in
up to six axes.

Scaling datum

o In the machine parameter CfgDisplayCoordSys
(no. 127501) the machine manufacturer defines the
coordinate system in which the status display shows an
active datum shift.

Further information: User's Manual for Programming of Machining
Cycles

Further information: User's Manuals for Klartext Programming and
ISO Programming
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Display of Q parameters (QPARA tab)

Soft key Meaning

STATUS OF
Q PARAM.

Display the current values of the defined
Q parameters

Fundamentals | Status displays

Display the character strings of the defined string
parameters

Press the Q PARAMETER LIST soft key. The control opens
a pop-up window. For each parameter type (Q, QL, QR,
QS), define the parameter numbers you wish to check.
Separate single Q parameters with commas and connect
sequential Q parameters with a hyphen (e.g., 1,3,200-208).
The maximum number of characters per parameter type is
132.

The display in the QPARA tab always contains eight
decimal places. The result of Q1 = COS 89.999 is shown
by the control as 0.00001745, for example. Very large

and very small values are displayed by the control in
exponential notation. The result of Q1 = COS 89.999 *
0.001 is shown by the control as +1.74532925e-08, where
e-08 corresponds to the factor of 108,

The display of QS parameters is restricted to the first 30
characters, i.e. the contents might be truncated.
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Monitoring of configured machine components (MON and MON
Detail tabs, option 155)

The control displays these tabs only if the software option
has been enabled on your machine.

The machine manufacturer can define up to 20
components to be monitored by the control by means of
component monitoring.

For any detected overload conditions, the machine
manufacturer has configured component-specific
automated responses (e.g., stop of the current execution).

MON tab

Soft key Meaning

No direct MON status

selec_tion Active if at least one monitoring component has
possible been defined by the machine manufacturer

Monitoring tasks:

All monitored components with their defined
names and a color-coded status display

®  Green: component works under conditions
defined as safe

= Yellow: component works under warning zone
conditions

®m Red: Overload condition

Bdrrogram run, full sequence = [Brrogramming »
L k{.»)j
u
-
s
—cli
u
azises0
ases-
assos+
az18s-80
az19=460 _
atersse 6T
asee=+0 ur 1 :
p— T
% | 1.726]5 | +0.000 ‘I;.EI i
v | +93.696/[§ +0.000
35.000, L& W
Modus : NOML @ 150 B's 2000 REE] on
@ ominin foux 1o T - o
statUs sTATUS TooL STATUS || graryg of =
I | | coomo. || =
ovemvzew | ros sars || oo g b =
Frngxam run, full sequence EEF’IDPIX'EHI'MU!' o
: A
TNG: \nc_prog\TNCABHB\KLax_.\_S tempel_s tamp. h | KHE H P61 06 I To0k TT, TRAKS GRARA) ok oo Oetail <
[-_Stempel stamp.n o: 5 mp g

1 BLK FORM GYLINDER Z A30 L0 DISTs2
2 NT

3 TOOL GALL "FAGE_MILL_D40" Z S2000 F100

s us

5 CYCL DEF 233 FACE
215440 -

assesen
Q350:41
azigs-60
219+ +60
a2a7s12
336240

e

| o +0.000 s

1.72 i
+93. 696 +0.000

-35.000 Ak @
Modus . NOML & T 50 Bs 2000 bEE] on

awinic (owx_100% W srs - -

STATUS. STATUS TooL STATUS | STATUS OF
I | || coomo. |

=

[

OVERVIEW POS. STATUS TRANSF Q PARAM.

Diagram:
Combined display of all monitoring tasks

® The red line shows the error limit defined by
the machine manufacturer

B The yellow line shows the warning limit defined

by the machine manufacturer

m The black line follows the condition of the
component that is subjected to the highest
load

= Above the red ling, as soon as at least one
of the monitored components reaches the
overload zone

B Above the green line, as soon as at least
one of the monitored components reaches
the warning zone

Diagram zones:
®m  Area above the red line: overload zone

B Area between the red and green lines: warning
zone

m  Area below the green line: zone of conditions
defined as safe

Alternatively, the machine manufacturer can
define only warning limits or error limits. If no

limits have been defined, the corresponding red or

yellow line is not displayed.
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MON Detail tab

Soft key Meaning

No direct Three identical areas for the display of detailed
selection information related to three freely selectable
possible monitored components.

Use the selection menus above the diagrams
for selection. Once you select a component, the
display indicates its name and an index (order of
definition).

Diagram:
Individual view of the selected monitoring task

® The red line shows the error limit defined by
the machine manufacturer

B The yellow line shows the warning limit defined
by the machine manufacturer

® The black line corresponds to the current load
condition

Alternatively, the machine manufacturer can
define only warning limits or error limits. If no
limits have been defined, the corresponding red or
yellow line is not displayed.

Seconds:
Individual display of the load duration
B Red: duration in the overload zone
® Yellow: duration in the warning zone
®  Green: duration in the zone defined as safe

With Component Monitoring (option 155), the control
provides automatic monitoring of configured machine
components.

If configured correctly, the system will display warning
messages indicating an imminent overload condition
and error messages indicating that an overload condition
was detected. By responding in time to these messages,
you can take countermeasures to protect the machine
components from damage.

If configured poorly, inappropriate error messages will
impede or even prevent further work. In this case, you can
use the machine parameter CfgMonUser (no. 129400) to
influence the configured overload responses.

Further information: "List of user parameters', Page 502
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3.5 File management

Files

Files in the control Type

NC programs

in HEIDENHAIN format H

in 1ISO format A

Compatible NC programs

HEIDENHAIN unit programs .HU

HEIDENHAIN contour programs .HC

Tables for

Tools T

Tool changers .TCH

Datums D

Points PNT

Presets PR

Touch probes TP

Backup files BAK

Dependent data (e.g. structure items) DEP

Freely definable tables .TAB

Pallets P

Texts as

ASClII files A

Text files TIXT

HTML files, e.g. result logs of touch probe HTML

cycles

Help files .CHM

CAD files as

ASClII files .DXF
IGES
STEP

When you write an NC program on the control, you must first enter
a program name. The control saves the NC program to the internal
memory as a file with the same name. The control can also save

texts and tables as files.

The control provides a special file management window in which
you can easily find and manage your files. Here you can call, copy,

rename and erase files.

With the control you can manage and save files up to a total size of

2GB.

space.

o Depending on the setting, the control generates backup
files with the file name extension *.bak after editing and
saving NC programs. This reduces the available memory
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File names

When you store NC programs, tables and texts as files, the control
adds an extension to the file name, separated by a point. This
extension indicates the file type.

File name File type
PROG20 H

File names, drive names and directory names on the control

must comply with the following standard: The Open Group Base
Specifications Issue 6 IEEE Std 1003.1, 2004 Edition (POSIX
Standard).

The following characters are permitted:
ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghij
klmnopqgrstuvwxyz0123456789_-

The following characters have special meanings:

Character Meaning

The last period (dot) in a file name is the
extension separator

\and/ Directory separators

Separates the drive name from the directory

Do not use any other characters. This helps to prevent file transfer
problems, etc.

o The names of tables and table columns must start with a
letter and must not contain an arithmetic operator (e.g., +).
Due to SQL commands, these characters can cause
problems when data are input or read.

o The maximum permitted path length is 255 characters. The
path length consists of the drive characters, the directory
name and the file name, including the extension.

Further information: "Paths", Page 77

Fundamentals | File management
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Displaying externally generated files on the control

The control features several software tools which you can use to
display the files shown in the table below. Some of the files can also
be edited.

File types Type
PDF files pdf
Excel tables xls
csv
Internet files html
Text files txt
ini
Graphic files bmp
gif
jrg
png

Further information: "Software tools for management of external file
types", Page 88

Directories

To ensure that you can easily find your NC programs and files, we
recommend that you organize your internal memory into directories
(folders). You can divide a directory into further directories, which are
called subdirectories. With the -/+ key or ENT you can show or hide
the subdirectories.

Paths

A path indicates the drive and all directories and subdirectories
under which a file is saved. The individual names are separated by a
backslash \.

The maximum permitted path length is 255 characters. The
path length consists of the drive characters, the directory
name and the file name, including the extension.

Example

The directory AUFTR1 was created on the TNC drive. Then, in the
AUFTR1 directory, the directory NCPROG was created and the

NC program PROG1.H was copied into it. The NC program now has
the following path:

TNC:\AUFTR1\NCPROG\PROG1.H

The chart at right illustrates an example of a directory display with
different paths.

B{=]TNCA\

AUFTR1
—{1 NCPROG
7 wzTAB

=1 A35K941

KAR25T
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Calling the File Manager

> Press the PGM MGT key

> The control displays the file management window
(see figure for default setting. If the control
displays a different screen layout, press the
WINDOW soft key).

o If you exit an NC program by pressing the END key, the
control opens the file manager. The cursor is on the
NC program that was just closed.

If you press the END key again, the control opens the
original NC program again with the cursor on the last
selected line. With large files this behavior can cause a
delay.

If you press the ENT key, the control always opens an
NC program with the cursor on line 0.

The narrow window on the left shows the available drives and
directories. Drives designate devices with which data are stored

or transferred. A drive is the internal memory of the control. Other
drives are the interfaces (RS232, Ethernet) to which you can connect
a PC for example. A directory is always identified by a folder symbol
to the left and the directory name to the right. Subdirectories are
shown to the right of and below their parent directories. If there are
subdirectories, you can show or hide them using the -/+ key.

If the directory tree is longer than the screen, navigate using the
scroll bar or a connected mouse.

The wide window on the right shows you all files that are stored in
the selected directory. Each file is shown with additional information,
illustrated in the table below.

display Meaning

File name File name and file type

Bytes File size in bytes

Status File properties:

E The file has been selected in the Program-
ming mode of operation

S File is selected in the Test Run operating
mode

M The file is selected in a Program Run mode
of operation

+ File has non-displayed dependent files with
the extension DEP, e.g. with use of the tool
usage test

= File is protected against erasing and editing

a File is protected against deletion and
editing, because it is being run

Date Date that the file was last edited

Time Time that the file was last edited

Fundamentals | File management
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To display the dependent files, set the machine parameter
dependentFiles (no. 122707) to MANUAL.

Additional functions

Protecting a file and canceling file protection
» Place the cursor on the file you want to protect
» Select the miscellaneous functions:
Press the MORE FUNCTIONS soft key
» Activate file protection:
Press the PROTECT soft key
= > The file is tagged with the "protected" symbol.

MORE
FUNCTIONS

UNPROTECT

"

» Cancel file protection:
Press the UNPROTECT soft key

Selecting the editor
» Place the cursor on the file you want to open
» Select the additional functions:
Press the MORE FUNCTIONS soft key
» Select the editor:
Press the SELECT EDITOR soft key
» Mark the desired editor
= TEXT EDITOR for text files (e.g., .A or .TXT)
= PROGRAM EDITOR for NC programs .H and .1
= TABLE EDITOR for tables (e.g., .TAB or .T)
BPM EDITOR for pallet tables .P
» Press the OK soft key

MORE
FUNCTIONS

t

SELECT
EDITOR

Connecting and removing USB storage devices

The control automatically detects connected USB devices with a
supported file system.

To remove a USB device:

» Move the cursor to the left-hand window
» Press the MORE FUNCTIONS soft key
» Remove the USB device

MORE

FUNCTIONS

7

Further information: "USB devices on the control", Page 83
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ADVANCED ACCESS RIGHTS

The ADVANCED ACCESS RIGHTS function can only be used in
connection with user administration. This function requires the
public directory.

Further information: "public’ directory", Page 466

Upon the first activation of user administration, the public directory
below the TNC: drive will be connected.

Access rights can only be defined for files located in the
public directory.

For all files stored on the TNC: drive instead of the public
directory, the user function user will automatically be
assigned as the owner.

Further information: "public’ directory", Page 466

Displaying hidden files
The control hides system files, as well as files and folders whose
name begins with a period.

NOTICE

Caution: Possible loss of data!

The control's operating system uses certain hidden folders

and files. These folders and files are hidden by default. Any
manipulation of the system data within the hidden folders might
damage the control's software. If you save your own files to these
folders, the system will create invalid paths.

> Always leave hidden folders and files hidden
» Do not use hidden folders and files for saving your own data

If required, you can show the hidden files and folders temporarily,
e.g., if a file whose name begins with a period is transferred
inadvertently.

To show hidden files and folders:
MORE ‘ » Press the MORE FUNCTIONS soft key

SHOW > Press the SHOW HIDDEN FILES soft key

HIDDEN

lpizs | > The control displays the files and folders.

Fundamentals | File management
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Selecting drives, directories and files

» Call the file manager by pressing the PGM MGT
key

Navigate with a connected mouse or use the arrow keys or the soft
keys to move the cursor to the desired position on the screen:

» Moves the cursor from the left to the right
window, and vice versa

» Moves the cursor up and down within a window

- -1 B

PAGE » Moves the cursor one page up or down within a
window

o
>
o
m

Step 1: Select drive

» Move the highlight to the desired drive in the left window

SELECT » Select a drive: Press the SELECT soft key, or
CT
N > Press the ENT key

Step 2: Select a directory

» Move the highlight to the desired directory in the left window

> The right-hand window automatically shows all files stored in
the highlighted directory
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Step 3: Select a file

SELECT

B

TYPE

SHOW ALL

>

Press the SELECT TYPE soft key

» Pressthe SHOW ALL soft key

Move the highlight to the desired file in the right
window

Press the SELECT soft key, or

Press the ENT key

The control opens the selected file in the
operating mode from which you called the file
manager.

o If you enter the first letter of the file you are looking for in
the file manager, the cursor automatically jumps to the first
NC program with the same letter.

Filtering the display
To filter the displayed files:

m
=

SHOW ALL

Alternative:

DISPLAY
FILTER

Alternative:

DISPLAY
FILTER

>

v

>
>

Press the SELECT TYPE soft key

Press the soft key for the desired file type

Press the SHOW ALL soft key
The control displays all files in this folder.

Use wildcards, such as 4*.H

The control will show all files of file type .h whose
name starts with 4.

Enter the file name extension, e.g. *.H;*.D
The control will show all files of file type .h and .d.

Any display filter you have set will remain effective even after a
control restart,

82
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Choosing one of the last files selected

» Call the file manager: Press the PGM MGT key. [Elanvat opsration | @ r<oozaming

s » Display the last ten files selected: Press the
LAST FILES soft key

Press the arrow keys to move the cursor to the file you wish to
select:

» Moves the cursor up and down within a window

rrrrr

‘ ‘ » Select the file: Press the OK soft key, or

Nt > Press the ENT key

The COPY FIELD soft key allows you to copy the path of a
marked file. You can reuse the copied path later (e.g., when
calling a program with the PGM CALL key).

USB devices on the control

Use the USB port only for file transfer and backup. Before
editing or running an NC program, save it to the hard disk of
the control. This helps to avoid duplicate data maintenance
and prevents potential problems resulting from data
transfer during program run.

Backing up data from or loading onto the control is especially easy
with USB devices. The control supports the following USB block
devices:

Floppy disk drives with FAT/VFAT file system

= Memory sticks with the FAT/VFAT or exFAT file system
m USB sticks with NTFS file system

® Hard disks with the FAT/VFAT file system

® CD-ROM drives with the Joliet (ISO 9660) file system

The control automatically detects these USB devices when they are
plugged in. If the file system is not supported, the control issues an
error message as soon as the stick is plugged in.
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0 If an error message is displayed when connecting a USB
device, check the setting in the SELinux security software.

Further information: "SELinux security software”,
Page 433

If the control displays the USB: TNC does not support
device error message when using a USB hub, ignore and
acknowledge the message with the CE key.

If the control repeatedly fails to detect a USB device with
a file system supported by the control, connect another
device to check the port. If this resolves the problem, use
the properly working device.

Working with USB devices

Refer to your machine manual.

Your machine manufacturer can assign permanent names
for USB devices.

The USB devices appear as separate drives in the directory tree, so
you can use the file management functions described in the earlier
chapters.

If a larger file is transferred to a USB device in the file manager, the
control displays the Write access on USB device dialog until file
transfer is completed. The dialog is closed with the HIDE soft key
and file transfer is continued in the background. The control displays
a warning until file transfer is completed.

Removing USB devices

To remove a USB device:

» Move the cursor to the left-hand window
» Press the MORE FUNCTIONS soft key

‘ o ‘ » Remove the USB device

MORE

FUNCTIONS
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Data transfer to or from an external data carrier

Before you can transfer data to an external data medium,
you must set up the data interface.

Further information: "Setting up data interfaces",

Page 406
» Press the PGM MGT key
WINDOW » Press the WINDOW soft key to select the screen

layout for file transfer

nnnnnnnn

Bytes Status (€ F

Use the arrow keys to move the cursor to the file
you want to transfer

The control moves the cursor up and down within
a window.

The control moves the cursor from the right to the
left window, and vice versa.

If you wish to copy a file from the control to the external data carrier,
move the cursor in the left window to the file to be transferred.

If you wish to copy from the external data medium to the control,
move the cursor in the right window to the file to be transferred.

SHOW
TREE

SHOW
FILES

CcorPY

S [
Bt

WINDOW

>

vV v vy

v

Press the SHOW TREE soft key to select another
drive or directory

Use the arrow keys to select the desired directory
Press the SHOW FILES soft key

Use the arrow keys to select the desired file
Press the COPY soft key

Confirm with the ENT key

A status window appears on the control,
informing about the copying progress.

Alternative: Press the WINDOW soft key

> The control displays the standard file manager

window again.

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023

85



Preventing incomplete NC programs

The control checks all NC programs for completeness before
machining. The control displays a warning if the END PGM NC block
is missing.

When you start the incomplete NC program in Program run, single
block or Program run, full sequence operating mode, the control
aborts with an error message.

Proceed as follows to edit the NC program:
» Select the NC program in Programming operating mode

> The control opens the NC program and automatically adds the
END PGM NC block.

» Check the NC program, and complete it if necessary
SAVE ‘ » Press the SAVE AS soft key

" > The control saves the NC program with the END
PGM NC block that has been added.

The control within the network

Protect your data and the control by running the machines
in a secure network.

You connect the control to the network via an Ethernet interface. On
the control, you can define general network settings and connect
network drives.

Further information: "Ethernet interface ", Page 413

When the control is connected to a network and the file shares are
connected, the control displays additional drives in the directory
window. The functions for selecting a drive, copying files, etc.

also apply to the network drives, provided that the corresponding
permission is available.

The control logs any error messages that occur during
network operation.

NOTICE

Caution: Danger due to manipulated data!

If you execute NC programs directly from a network drive or a USB
device, you have no control over whether the NC program has
been changed or manipulated. In addition, the network speed can
slow down the execution of the NC program. Undesirable machine
movements or collisions may result.

> Copy the NC program and all called files to the TNC: drive

Fundamentals | File management
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Data backup

HEIDENHAIN recommends backing up new NC programs and files
created on the control to a PC at regular intervals.

The free-of-charge TNCremo software from HEIDENHAIN is a
simple and convenient method for backing up data stored on the
control.

You can also backup files directly from the control.

Further information: "Backup and restore", Page 401

You additionally need a data medium on which all machine-specific
data, such as the PLC program, machine parameters, etc., are

stored. Ask your machine manufacturer for assistance, if necessary.

o Periodically delete files that are no longer required. This
ensures that the control has enough memory available for
system files, such as the tool table.

Importing a file from an iTNC 530

Refer to your machine manual.

The machine manufacturer can adapt the

ADAPT NC PGM / TABLE function.

The machine manufacturer can define update rules that

make it possible, for example, to automatically remove
umlauts from tables and NC programs.

If you export a file from an iTNC 530 and import it into a TNC 620,
depending on the file type you have to adapt its format and content
before you can use the file.

The machine manufacturer defines which file types you will be able
to import when using the ADAPT NC PGM / TABLE function. The
control converts the contents of the imported file to a format valid
for the TNC 620 and saves the changes to the selected file.

Further information: "Importing tool tables’, Page 136
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Software tools for management of external file types

The software tools enable you to display or edit various externally
created file types on the control.

File types Description
PDF files (pdf) Page 89
Excel spreadsheets (xls, csv) Page 90
Internet files (htm, html) Page 91
ZIP archives (zip) Page 93
Text files (ASCI files, e.g. txt, ini) Page 94
Video files (ogg, oga, ogv, 0gx) Page 94
Graphic files (bmp, gif, jpg, png) Page 95

o Files with the extensions pdf, xls, zip, bmp, gif, jpg and png
must be transmitted in binary format from the PC to the
control. Adapt the TNCremo software if required (menu
item Connection > Configuring a connection > Mode tab).

o If you are using a TNC 620 with touch control, you can
replace some keystrokes with gestures.

Further information: "Operating the Touchscreen”,
Page 481
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Displaying PDF files

To open PDF files directly on the control:

» Call the file manager: Press the PGM MGT key
Select the directory in which the PDF file is saved
Move the cursor to the PDF file

Press the ENT key

The control opens the PDF file in its own
application using the PDF viewer additional tool.

v v v Vv

With the key combination ALT+TAB, you can always return
to the control's user interface while leaving the PDF file
open. Alternatively, you can also click the corresponding
icon in the task bar to switch back to the user interface of
the control.

o If you position the mouse pointer over a button, a brief tool
tip explaining the function of this button will be displayed.
More information on how to use the PDF viewer is

provided under Help.

To exit the PDF viewer:

» Use the mouse to select the File menu item
» Select the Close menu item

> The control returns to the file manager.

If you are not using a mouse, close the PDF viewer as follows:

> » Press the key for switching the soft keys
> The PDF viewer opens the File select menu.
» Move the cursor to the Close menu item
ENT > Press the ENT key

> The control returns to the file manager.

o If you are using a TNC 620 with touch operation, the
full-screen mode is automatically terminated after five
seconds.
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Displaying and editing Excel files
To open and edit Excel files with the extension xls, xlsx or csv
directly on the control:
» Call the file manager: Press the PGM MGT key

» Select the directory in which the Excel file is saved
Move the cursor to the Excel file
ENT Press the ENT key

The control opens the Excel file in its own
application using the Gnumeric additional tool.

v v Vv

With the key combination ALT+TAB, you can always return
to the control's user interface while leaving the Excel file
open. Alternatively, you can also click the corresponding
icon in the task bar to switch back to the user interface of
the control.

o If you position the mouse pointer over a button, a brief tool
tip explaining the function of this button will be displayed.
More information on how to use Gnumeric is provided
under Help.

To exit Ghumeric:

» Use the mouse to select the File menu item
» Select Close

> The control returns to the file manager.

If you are not using a mouse, close Gnumeric as follows:

> » Press the key for switching the soft keys
> Gnumeric opens the File select menu.
» Move the cursor to the Close menu item
onr > Press the ENT key
> The control returns to the file manager.
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Displaying Internet files

The network must ensure protection against viruses and
malicious software. The same applies to access to the
Internet or other networks.

The protective measures for this network are the
responsibility of the machine manufacturer and the
respective network administrator, for example through a
firewall.

To open Internet files with the extension htm or html directly on the
control:

» Call the file manager: Press the PGM MGT key
Select the directory in which the Internet file is
saved

» Move the cursor to the Internet file
Nt > Press the ENT key

> The control opens the Internet file in its own
application using the web browser tool.

With the key combination ALT+TAB, you can always return
to the control's user interface while leaving the browser
open. Alternatively, you can also click the corresponding
icon in the task bar to switch back to the user interface of
the control.

o If you position the mouse pointer over a button, a brief tool
tip explaining the function of this button will be displayed.
More information on how to use the web browser is

provided under Help.

After starting the web browser, it checks at regular intervals
whether updates are available.

You can update the web browser only if you deactivate the SELinux
security software during this period and if a connection with the
Internet is available.

o Reactivate SELinux again after the update.
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To exit the web browser:

» Use the mouse to select the File menu item
» Select Quit

> The control returns to the file manager.

If you are not using a mouse, close the web browser as follows:

@ > Press the soft-key switchover key: The web
browser opens the File selection menu
» Move the cursor to the Quit menu item

» Press the ENT key
> The control returns to the file manager.
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Working with ZIP archives

To open ZIP archives with the extension zip directly on the control:

» Call the file manager: Press the PGM MGT key
» Select the directory in which the archive file is
saved
Move the cursor to the archive file
N » Press the ENT key

> The control opens the archive file in its own
application using Xarchiver.

With the key combination ALT+TAB, you can always return
to the control's user interface while leaving the archive file
open. Alternatively, you can also click the corresponding
icon in the task bar to switch back to the user interface of
the control.

o If you position the mouse pointer over a button, a brief tool
tip explaining the function of this button will be displayed.
More information on how to use Xarchiver is provided
under Help.

To exit Xarchiver:

» Use the mouse to select the ARCHIVE menu item

» Select the Exit menu item

> The control returns to the file manager.

If you are not using a mouse, close Xarchiver as follows:

Press the key for switching the soft keys
Xarchiver opens the ARCHIVE select menu.
Move the cursor to the Exit menu item

v

H
v

v

EnT Press the ENT key
The control returns to the file manager.

v
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Displaying or editing text files
Use the internal text editor to open and edit text files (ASCI! files,
e.g. with the extension txt). Proceed as follows:

» Call the file manager: Press the PGM MGT key
» Select the drive and the directory in which the text
file is saved
Move the cursor to the text file
Nt » Press the ENT key
> The control opens the text file with the internal
text editor.

Alternatively, you can also open the ASCII files using
Leafpad. The shortcuts you are familiar with from
Windows, which you can use to edit texts quickly (CTRL+C,
CTRL+V,...), are available within Leafpad.

o With the key combination ALT+TAB, you can always return
to the control's user interface while leaving the text file
open. Alternatively, you can also click the corresponding
icon in the task bar to switch back to the user interface of
the control.

To open Leafpad:

» Use the mouse to select the Menu HEIDENHAIN icon from the
task bar

» Select the Tools and Leafpad menu items in the selection menu
To exit Leafpad:

» Use the mouse to select the File menu item

» Select the Exit menu item

> The control returns to the file manager.

Displaying video files

This function must be enabled and adapted by the machine
manufacturer.

To open video files with the extension ogg, oga, ogv or ogx directly
on the control:

Call the file manager: Press the PGM MGT key
Select the directory in which the video file is saved
Move the cursor to the video file

Press the ENT key

The control opens the video file in its own
application.

vV v v v Vv

o The paid-for Fluendo Codec Pack is required for other
formats, such as for MP4 files.

@ Any additional software will be installed by your machine
manufacturer.
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Displaying graphics files
To open graphics files with the extension bmp, gif, jpg or png
directly on the control:

» Call the file manager: Press the PGM MGT key
» Select the directory in which the graphics file is
saved
Move the cursor to the graphics file
N » Press the ENT key

> The control opens the graphics file in its own
application using the Ristretto software tool.

o With the key combination ALT+TAB, you can always return
to the control's user interface while leaving the graphics file
open. Alternatively, you can also click the corresponding
icon in the task bar to switch back to the user interface of
the control.

o More information on how to use Ristretto can be found
under Help.
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To exit Ristretto:

» Use the mouse to select the File menu item
» Select the Exit menu item

> The control returns to the file manager.

If you are not using a mouse, close the Ristretto software tool as
follows:

Press the key for switching the soft keys
Ristretto opens the File selection menu.

Move the cursor to the Exit menu item

v

H
v

v

Press the ENT key
> The control returns to the file manager.

0 If you are using a TNC 620 with touch operation, the
full-screen mode is automatically terminated after five
seconds.
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3.6

Error messages

Display of errors
The control displays error messages in the following cases, for

example:

Incorrect input
Logical errors in the NC program
Contour elements that are impossible to machine
Incorrect use of touch probes
Hardware updates

Error messages and help system

When an error occurs, the control displays it in the header.

The control uses the following icons and text colors for different
error classes:

Icon Text color Error class Meaning
75 Red Error The control displays a dialog with several options you can select
Ay Prompt from.
Further information: "Detailed error messages', Page 98
© Red Reset error The control must be restarted.
This message cannot be cleared.
0 Red Error To continue, you must clear this message.
An error message can only be cleared after the cause has been
eliminated.
A\ Yellow Warning You can continue without clearing the message.
Lid Most warnings can be cleared at any time; in some cases, the
cause has to be eliminated first.
Blue Information You can continue without clearing the message.
0 You can clear the information at any time.
Green Note: You can continue without clearing the message.

The control displays the note until you press the next valid key.

The table rows are ordered by priority. The control displays a
message in the header until it is cleared or replaced by a higher-
priority message (higher error class).

The control displays long and multi-line error messages in
abbreviated form. The complete information on all pending errors is

shown in the error window.

An error message that contains an NC block number was caused by
an error in the indicated NC block or in the preceding NC block.

Opening the error window

When you open the error window, the complete information on all
pending errors will be shown.

o » Press the ERR key

> The control opens the error window and displays
all accumulated error messages.
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Detailed error messages

The control displays possible causes of the error and suggestions
for solving the problem:

» Open the error window
» Position the cursor on the corresponding error message
> Press the MORE INFO soft key

> The control opens a window with information on
the error cause and corrective action.

» Exit the info: Press the MORE INFO soft key again

MORE
INFO

MORE
INFO

High-priority error messages

When an error message occurs at switch-on of the control due to
hardware changes or updates, the control will automatically open the
error window. The control displays an error of the question type.

You can correct this error only by pressing the corresponding soft
key to acknowledge the question. If necessary, the control continues
the dialog until the cause or correction of the error has been clearly
determined.

If a rare processor check error should occur, the control will
automatically open the error window. You cannot correct such an
error.

Proceed as follows:
» Shut down the control
» Restart

INTERNAL INFO soft key

The INTERNAL INFO soft key supplies information on the error
message. This information is only required if servicing is needed.

» Open the error window
» Position the cursor on the corresponding error message

IhTERNAL > Press the INTERNAL INFO soft key

> The control opens a window with internal
INTERNAL
INFO

information about the error.

» Exit the detailed information: Press the
INTERNAL INFO soft key again

ziwm?"':iuin }h&i«rlmf‘ast Tun | :“'"x_
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GROUPING soft key

If you activate the GROUPING soft key, the control displays all
warnings and error messages with the same error number in the
same line of the error window. This makes the list of messages
shorter and easier to read.

To group the error messages:
. » Open the error window

> Press the MORE FUNCTIONS soft key

MORE

FUNCTIONS

» Press the GROUPING soft key
> The control groups identical warnings and error
messages.

> The number of occurrences of the individual
messages is indicated in parentheses in the
respective line.

» Press the GO BACK soft key

o o

-

S=s=e===

ACTIVATE AUTOMATIC SAVING soft key

The ACTIVATE AUTOMATIC SAVING soft key allows you to specify
error numbers that cause the control to save a service file if an error
with that number occurs.

o » Open the error window

> Press the MORE FUNCTIONS soft key

MORE
FUNCTIONS

ACTIVATE
AUTOMATIC
SAVING

> Press the ACTIVATE AUTOMATIC SAVING soft key

> The control opens the ACTIVATE AUTOMATIC
SAVING pop-up window.

» Define the entries
= Error number: Enter the desired error number

B active: Enable this option to automatically
create the service file

= Comment: Enter a comment on this error
number, if required

> Press the STORE soft key

> If an error with the specified error number occurs,
a service file will be saved automatically.

» Press the GO BACK soft key

OO
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Deleting errors

The control can automatically clear pending warning

or error messages when an NC program is selected or
restarted. The machine manufacturer specifies in the
optional machine parameter CfgClearError (no. 130200)
whether these messages will automatically be cleared.

The factory default setting of the control defines

that warning and error messages in the Test Run

and Programming operating modes will be cleared
automatically from the error window. Messages issued in
the machine operating modes will not be cleared.

Clearing errors outside of the error window

» Press the CE key

> The control clears the errors or notes being
displayed in the header.

o In certain situations you cannot use the CE key for clearing
the errors because the key is used for other functions.

Clearing errors

» Open the error window

» Position the cursor on the corresponding error message
» Press the DELETE soft key

DELETE ‘

ALL

T » As an alternative, clear all errors: Press the
DELETE ALL soft key

o If the cause of the error has not been corrected, the error
message cannot be cleared. In this case, the error message
remains in the window.

Error log

The control stores errors occurred and important events (e.g.,
system start) in an error log. The capacity of the error log is limited.
When the log is full, the control uses a second file. When this is also
full, the first error log is deleted and newly written etc. If required,
switch from CURRENT FILE to PREVIOUS FILE to view the history.

» Open the error window

106 » Press the LOG FILES soft key
o » Open the error log file: Press the ERROR LOG soft
Loa key

EREiols > Set the previous error log if required: Press the
FILe PREVIOUS FILE soft key

e » Set the current error log if required: Press the
* CURRENT FILE soft key

The oldest entry is at the beginning of the log file, and the most
recent entry is at the end.
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Keystroke log

The control stores each key pressed and important events (e.g.,
system start) in a keystroke log. The capacity of the keystroke log
is limited. When the keystroke log is full, the control switches to

a second keystroke log. When this is also full, the first keystroke
log is deleted and newly written, etc. If required, switch from
CURRENT FILE to PREVIOUS FILE to view the history of the inputs.

Lo > Press the LOG FILES soft key

KEYSTROKE » Open the keystroke log file: Press the
Lo KEYSTROKE LOG soft key

T > Set the previous keystroke log if required: Press
FILE the PREVIOUS FILE soft key

Set the current keystroke log if required: Press the
CURRENT FILE soft key

v

The control saves each key pressed during operation in a keystroke
log. The oldest entry is at the beginning, and the most recent entry is
at the end of the file.

Overview of the keys and soft keys for viewing the log

Soft key/ Function
Keys
BeGIN Go to beginning of keystroke log
e Go to end of keystroke log
Find text

Current keystroke log

Previous keystroke log

Up/down one line

Return to main menu

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023

101



Fundamentals | Error messages and help system

Informational texts

If an operating error occurred, e.g. pressing an impermissible key or
entering a value outside of a validity range, the control displays an
information text in the header to inform you of the operating error.
The control deletes this information text with the next valid entry.

Saving service files

If necessary, you can save the current situation of the control and
make it available to a service technician for evaluation. A group of
service files is saved (error and keystroke logs as well as other files
that contain information about the current status of the machine and
the machining).

0 In order to facilitate sending service files via email, the
control will only save active NC programs with a size of up
to 10 MB in the service file. If the NC program is larger, it
will not be added to the created service file.

When the same name is entered several times in the

SAVE SERVICE FILES function, the control saves up to five files and
deletes the file with the oldest timestamp, as needed. Make a backup
of the service files you created (e.g., by moving them to a different

folder).
Saving service files
o » Open the error window

‘ Los ‘ » Press the LOG FILES soft key
» Press the SAVE SERVICE FILES soft key

> The control opens a pop-up window in which you
can enter a file name or a complete path for the
service file.

» Press the OK soft key
> The control saves the service file.

SAVE
SERVICE
FILES

‘ - ‘

Closing the error window
To close the error window:
‘m » Pressthe END soft key
o » Alternative: Press the ERR key

> The control closes the error window.
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TNCguide: context-sensitive help
Application

Before you can use TNCguide, you need to download the
help files from the HEIDENHAIN home page.

Further information: "Downloading current help files",
Page 107

The TNCguide context-sensitive help system contains the user
documentation in HTML format. To call TNCguide, press the HELP
key. The control often immediately displays the information specific
to the situation in which the help was called (context-sensitive call).
If you are editing an NC block and press the HELP key, you are
usually taken to the exact place in the documentation that describes
the corresponding function.

| ®
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DIRECTORY
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END |

The control tries to start TNCguide in the language that you
have selected as the user interface language. If the required
language version is not available, the control automatically
uses the English version.

The following user documentation is available in TNCguide:
= User's Manual for Klartext Programming (BHBKIartext.chm)
® User's Manual for ISO programming (BHBIso.chm)

® User's Manual for Setup, Testing and Running NC Programs
(BHBoperate.chm)

m  User's Manual for Programming of Machining Cycles
(BHBcycle.chm)

m  User's Manual for Programming of Measuring Cycles for
Workpieces and Tools (BHBtchprobe.chm)

® User's Manual for the TNCdiag application, if necessary
(TNCdiag.chm)

m List of All Error Messages (errors.chm)

In addition, the main.chm "book" file is available, in which all
existing .chm files are shown in one place.

@ As an option, your machine manufacturer can embed
machine-specific documentation in TNCguide. These
documents then appear as a separate book in the
main.chm file.
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Using TNCguide

Calling TNCguide
You have several options for starting TNCguide:
m Use the HELP key

m First click the help symbol in the lower right-hand corner of the : P3| st ey Dt T i e e
screen, then click the appropriate soft key '

® Open a help file (.chm file) via the file management. The control

can open any .chm file, even if it is not saved in the control's :
internal memory : ey

On the Windows programming station, TNCguide is opened
in the internally defined standard browser.

WINDOW ] SWITCH

2= 7T EHoE s ]

PAGE DIRECTORY

For many soft keys there is a context-sensitive call through which
you can go directly to the description of the soft key's function. This
functionality requires using a mouse.

Proceed as follows:
> Select the soft-key row containing the desired soft key

> Click with the mouse on the help symbol that the control displays
just above the soft-key row

> The mouse pointer turns into a question mark.

» Move the question mark to the soft key for which you want an
explanation

> The control opens TNCguide. If there is no entry point for the
selected soft key, then the control opens the book file main.chm.
You can search for the desired explanation using full text search
or by using the navigation.

Even if you are editing an NC block, context-sensitive help is
available:

» Select any NC block

> Select the desired word
» Press the HELP key.
>

The control opens the Help system and shows the description
of the active function. This does not apply for miscellaneous
functions or cycles from your machine manufacturer.
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Navigating in TNCguide

It's easiest to use the mouse to navigate in TNCguide. A table of
contents appears on the left side of the screen. Clicking on the
rightward pointing triangle opens subordinate sections, and clicking
on the respective entry opens the corresponding page. You can use
it in the same way as Windows Explorer.

Linked text positions (cross references) are shown underlined and in
blue. Clicking the link opens the associated page.

Of course you can also operate TNCguide through keys and soft
keys. The following table contains an overview of the corresponding
key functions.

Soft key/ Function

Keys

= |f the table of contents at left is active: Select
the entry above it or below it

= |f the text window at right is active: Move the
page downward or upward if texts or graphics

are not shown completely
= |f the table of contents at left is active: Expand
the table of contents
m |f the text window at right is active: No function
= |f the table of contents at left is active:
Collapse the table of contents
® | the text window at right is active: No function
= |f the table of contents at left is active: Use the
cursor key to show the selected page

® | the text window at right is active: If the
cursor is on a link, jump to the linked page

® |f the table of contents at left is active: Switch
the tab between the display of the table of
contents, display of the subject index, and the
full-text search function and switching to the
right side of the window

m |f the text window at right is active: Jump back
to the left side of the window

If the table of contents at left is active: Select
the entry above it or below it

m |f the text window at right is active: Jump to

00
|

5 next link
BACK Select the page last shown
P
FORUARD Page forward if you have used the Select page
— last shown function
PAGE Go back one page
PAGE Go forward one page
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Soft key/ Function

Keys
DIRECTORY Display or hide table of contents

&
Switch between full-screen display and reduced
display. With the reduced display you can see

some of the rest of the control window

swrTen The focus is returned to the control application so
that you can operate the control while TNCguide

is open. If the full screen is active, the control
reduces the window size automatically before the
focus changes

‘ ‘ Exit TNCguide
END

Subject index

The most important subjects in the Manual are listed in the subject
index (Index tab). You can select them directly by mouse or with the
arrow keys.

The left side is active.

> Select the Index tab
> Use the arrow keys or the mouse to select the

desired keyword
Alternative:
» Enter the first few characters

> The control synchronizes the subject index and
creates a list in which you can find the subject
more easily.

> Use the ENT key to call the information on the
selected keyword

Full-text search
On the Find tab, you can search all of TNCguide for a specific word.
The left side is active.

Select the Find tab

Activate the Find: entry field

Enter the search word

Press the ENT key

The control lists all sources containing the word.

Use the arrow keys to navigate to the desired
source

> Press the ENT key to go to the selected source

VvV vVvvVvyyvyyswy

WINDOW

PAGE I DIRECTORY
(R =EEll

The full-text search only works for single words.

If you activate the Search only in titles function, the
control searches only through headings and ignores the
body text. To activate the function, use the mouse or select
it and then press the space bar to confirm.
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Downloading current help files

You'll find the help files for your control software on the
HEIDENHAIN website:
http://content.heidenhain.de/doku/tnc_guide/html/en/index.html

Navigate to the suitable help file as follows:

» TNC controls

> Series (e.g., TNC 600)

» Desired NC software number, such as TNC 620 (81760x-18)

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.

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

» Select the desired language version from the TNCguide online
help (CHM files) table

» Download the ZIP file
» Extract the ZIP file

> Move the extracted CHM files to the TNC:\tncguide\en directory
or the respective language subdirectory on the control

When using TNCremo to transfer the CHM files to the
control, select the binary mode for files with the .chm

extension.

Language TNC directory
German TNC:\tncguide\de
English TNC:\tncguide\en
Czech TNC:\tncguide\cs
French TNC:\tncguide\fr
[talian TNC:\tncguidelit
Spanish TNC:\tncguide\es
Portuguese TNC:\tncguide\pt
Swedish TNC:\tncguide\sv
Danish TNC:\tncguide\da
Finnish TNC:\tncguide\fi
Dutch TNC:\tncguide\nl
Polish TNC:\tncguide\pl
Hungarian TNC:\tncguide\hu
Russian TNC:\tncguide\ru
Chinese (simplified) TNC:\tncguide\zh

Chinese (traditional)

TNC:\tncguide\zh-tw
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Language TNC directory
Slovenian TNC:\tncguide\sl|
Norwegian TNC:\tncguide\no
Slovak TNC:\tncguide\sk
Korean TNC:\tncguide\kr
Turkish TNC:\tncguide\tr
Romanian TNC:\tncguide\ro
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3.7 NC fundamentals

Position encoders and reference marks

The machine axes are equipped with position encoders that register
the positions of the machine table or tool. Linear axes are usually
equipped with linear encoders, rotary tables and tilting axes with
angle encoders.

When a machine axis moves, the corresponding position encoder
generates an electrical signal. The control evaluates this signal and
calculates the precise actual position of the machine axis.

If there is a power interruption, the calculated position will no longer
correspond to the actual position of the machine slide. To recover
this assignment, incremental position encoders are provided with
reference marks. When a reference mark is crossed over, a signal
identifying a machine-based reference point is transmitted to the
control. This enables the control to re-establish the assignment of
the displayed position to the current machine position. For linear
encoders with distance-coded reference marks, the machine axes
need to move by no more than 20 mm, for angle encoders by no
more than 20°.

With absolute encoders, an absolute position value is transmitted to
the control immediately upon switch-on. In this way the assignment
of the actual position to the machine slide position is re-established
directly after switch-on.

Programmable axes
In the default setting, the programmable axes of the control are in
accordance with the axis definitions specified in DIN 66217.

The designations of the programmable axes are given in the table
below.

Main axis Parallel axis Rotary axis
X U A
Y V B
Z W C

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.

X (2Y)
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Reference systems

For the control to move an axis in accordance with a defined path, it
requires a reference system.

A paraxially mounted linear encoder on a machine tool serves
as a simple reference system for linear axes. The linear encoder
represents a number ray, a one-dimensional coordinate system.

To approach a point on the plane, the control requires two axes and
therefore a reference system with two dimensions.

To approach a point in space, the control requires three axes and
therefore a reference system with three dimensions. If these three
axes are arranged perpendicularly to each other, this creates a
three-dimensional Cartesian coordinate system.

According to the right-hand rule the fingertips point in the
positive directions of the three principal axes.

For a point to be uniquely determined in space, a coordinate origin
is needed in addition to the arrangement of the three dimensions.
The common intersection serves as the coordinate origin in a 3-D
coordinate system. This intersection has the coordinates X+0, Y+0,
and Z+0.

In order, for example, for the control to always perform a tool
change at the same position, as well as always execute a machining
operation referenced to the current workpiece position, the control
must be able to differentiate between different reference systems.

The control differentiates between the following reference systems:

®  Machine coordinate system M-CS:
Machine Coordinate System

B Basic coordinate system B-CS:
Basic Coordinate System

= Workpiece coordinate system W-CS:
Workpiece Coordinate System

= Working plane coordinate system WPL-CS:
Working Plane Coordinate System

B [nput coordinate system I-CS:
Input Coordinate System

® Tool coordinate system T-CS:
Tool Coordinate System

All reference systems build upon each other. They are
subject to the kinematic chain of the specific machine tool.

The machine coordinate system is the reference system.

Fundamentals | NC fundamentals

+Z

+X

z
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Machine coordinate system M-CS

The machine coordinate system corresponds to the description of
kinematics and therefore to the actual mechanical design of the
machine tool.

Because the mechanics of a machine tool never precisely
correspond to a Cartesian coordinate system, the machine
coordinate system consists of several one-dimensional coordinate
systems. These one-dimensional coordinate systems correspond to
the physical machine axes that are not necessarily perpendicular to
each other.

The position and orientation of the one-dimensional coordinate
systems are defined with the aid of translations and rotations based
on the spindle tip in the description of kinematics.

The position of the coordinate origin, the machine datum, is defined
by the machine manufacturer during machine configuration. The
values in the machine configuration define the zero positions of
the encoders and the corresponding machine axes. The machine
datum does not necessarily have to be located in the theoretical
intersection of the physical axes. It can therefore also be located
outside of the traverse range.

Because the machine configuration values cannot be modified by
the user, the machine coordinate system is used for determining
constant positions (e.g., the tool change point).

Machine datum (MZP)

Soft key Application i B D)
The user can define shifts in the machine coordinate — =R
system according to the specific axis with use of the : il
OFFSET values of the preset table. —
e The user can define shifts of the rotary and parallel = “ " " K l il
TABLE ‘ axes according to the specific axis with use of the e 5‘|
datum table. 100% F-OVR  LINIT | T
_— The user can define shifts of the rotary and parallel 0000/ Rl W
HATIONS axes according to the specific axis with use of the T o T — T —— =
TRANS DATUM function. e ’% o -

The machine manufacturer configures the OFFSET
columns of the preset management in accordance with the
machine.

Further information: "Preset management', Page 192
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NOTICE

Danger of collision!

Your control may feature an additional pallet preset table,
depending on the machine. In this table the machine
manufacturer can define OFFSET values that take effect before
the OFFSET values you specify in the preset table become
effective. The PAL tab of the additional status display indicates
whether a pallet preset is active, and which one. Since the OFFSET
values of the pallet preset table are neither shown nor editable,
there is a risk of collision during all movements!

> Refer to the machine manufacturer's documentation
> Use pallet presets only in conjunction with pallets
> Check the display of the PAL tab before you start machining

Another feature is OEM-OFFSET, which is available only to
the machine manufacturer. OEM-OFFSET can be used to
define additive axis shifts for rotary and parallel axes.

The sum of all OFFSET values (from all the above OFFSET
input options) results in the difference between the ACTL.
position and the RFACTL position of an axis.
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The control converts all movements in the machine coordinate
system, independent of the reference system used for value input.
Example of a 3-axis machine tool with a Y axis as oblique axis, not
arranged perpendicularly to the ZX plane:

>

>

>

In the Positioning w/ Manual Data Input operating mode, run an
NC block with L IY+10

The control determines the required axis nominal values from the
defined values.

During positioning the control moves the Y and Z machine axes.

The RFACTL and RFNOML displays show movements of the Y
axis and Z axis in the machine coordinate system.

The ACTL. and NOML. displays show only a movement of the Y
axis in the input coordinate system.

In the Positioning w/ Manual Data Input operating mode, run an
NC block with L 1Y-10 M91

The control determines the required axis nominal values from the
defined values.

During positioning the control moves only the Y machine axis.

The RFACTL and RFNOML displays show only a movement of the
Y axis in the machine coordinate system.

The ACTL. and NOML. displays show movements of the Y axis
and Z axis in the input coordinate system.

The user can program positions related to the machine datum (e.g.,
by using the miscellaneous function M91).
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Basic coordinate system B-CS

The basic coordinate system is a 3-D Cartesian coordinate system.
Its coordinate origin is the end of the kinematics model.

The orientation of the basic coordinate system in most cases
corresponds to that of the machine coordinate system. There may
be exceptions to this if a machine manufacturer uses additional
kinematic transformations.

The kinematic model and thus the position of the coordinate

origin for the basic coordinate system is defined by the machine
manufacturer in the machine configuration. The user cannot modify
the machine configuration values.

The basic coordinate system serves to determine the position and
orientation of the workpiece coordinate system.

Soft key Application [ cporacson
The user determines the position and orientation — \
TRANSFORM. . . . 2
oFFSET of the workpiece coordinate system by using a : |
3-D touch probe, for example. The control saves the . . « .., ,n
values determined with respect to the basic coordi- : a 3 B B |?“w
nate system as BASE TRANSFORM. values in the o —— T ;I

100% S-OVR
100% F-OVR  LIMIT 1 [s1o0x []

preset management.

[x | -17.813]s | +0.000 ‘ W
+72.846 [ +0.000 e

The machine manufacturer configures the -5.000 ) PR
BASE TRANSFORM. columns of the preset management in e ewen T @
accordance with the machine. T i T e ] e

Further information: "Preset management’, Page 192

NOTICE

Danger of collision!

Your control may feature an additional pallet preset table,
depending on the machine. In this table the machine
manufacturer can define BASE TRANSFORM. values that take
effect before the BASE TRANSFORM. values you specify in the
preset table become effective. The PAL tab of the additional
status display indicates whether a pallet preset is active, and
which one. Since the BASE TRANSFORM. values of the pallet
preset table are neither visible nor editable, there is danger of
collision during all movements!

> Refer to the machine manufacturer's documentation
> Use pallet presets only in conjunction with pallets
> Check the display of the PAL tab before you start machining
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Workpiece coordinate system W-CS

The workpiece coordinate system is a 3-D Cartesian coordinate
system. Its coordinate origin is the active reference point.

The position and orientation of the workpiece coordinate system
depend on the BASE TRANSFORM. values of the active line in the
preset table.

Soft key Application
The user determines the position and orientation
ST of the workpiece coordinate system by using a

3-D touch probe, for example. The control saves
the values determined with respect to the basic
coordinate system as BASE TRANSFORM. values
in the preset management.

Further information: "Preset management’, Page 192

In the workpiece coordinate system the user defines the position

and orientation of the working plane coordinate system with use of
transformations.

Transformations in the workpiece coordinate system:
= 3D ROT functions

= PLANE functions

= Cycle 19 WORKING PLANE

B Axes X, Y, Z of Cycle 7 DATUM SHIFT or function TRANS DATUM
(shifting before tilting the working plane)

= Columns X, Y, Z of the datum table
(shifting before tilting the working plane)

= Cycle 8 MIRRORING or TRANS MIRROR
(mirroring before tilting the working plane)

ManuaL operation
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N ooc x z sre s
o u
— —
2 el
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v
L i
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The result of transformations built up on each other
depends on the programming sequence.

In every coordinate system, program only the specified
(recommended) transformations. This applies to both
setting and resetting the transformations. Any other use
may lead to unexpected or undesired results. Please
observe the following programming notes.

Programming notes:

® Transformations (mirroring and shifting) that are
programmed before the PLANE functions (except for
PLANE AXIAL) will change the position of the tilt datum

(origin of the working plane coordinate system WPL-CS)
and the orientation of the rotary axes

® |f you just program a shift, then only the position of
the tilt datum will change

m |f you just program mirroring, then only the
orientation of the rotary axes will change
=B When used in conjunction with PLANE AXIAL and
Cycle 19, the programmed transformations (mirroring,

rotation, and scaling) do not affect the position of the tilt
datum or the orientation of the rotary axes
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Without active transformations in the workpiece coordinate
system, the position and orientation of the working plane
coordinate system and workpiece coordinate system are
identical.

There are no transformations in the workpiece

coordinate system on 3-axis machine tools or with pure
3-axis machining. The BASE TRANSFORM. values of the
active line of the preset table have a direct effect on the
working plane coordinate system with this assumption.

Other transformations are of course possible in the working
plane coordinate system

Further information: "Working plane coordinate system
WPL-CS", Page 117
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Working plane coordinate system WPL-CS

The working plane coordinate system is a 3-D Cartesian coordinate
system.

The position and orientation of the working plane coordinate system
depend on the active transformations in the workpiece coordinate
system.

Without active transformations in the workpiece coordinate
system, the position and orientation of the working plane
coordinate system and workpiece coordinate system are
identical.

There are no transformations in the workpiece

coordinate system on 3-axis machine tools or with pure
3-axis machining. The BASE TRANSFORM. values of the
active line of the preset table have a direct effect on the
working plane coordinate system with this assumption.

In the working plane coordinate system the user defines the
position and orientation of the input coordinate system with use of
transformations.

Transformations in the working plane coordinate system:

® Axes X, Y, Z of Cycle 7 DATUM SHIFT or of the TRANS DATUM
function

Cycle 8 MIRRORING or TRANS MIRROR function
Cycle 10 ROTATION or TRANS ROTATION function
Cycle 11 SCALING FACTOR or TRANS SCALE function
Cycle 26 AXIS-SPECIFIC SCALING

PLANE RELATIVE

As a PLANE function, PLANE RELATIVE is effective in the
workpiece coordinate system and aligns the working plane
coordinate system.

The values of additive tilting always relate to the current
working plane coordinate system.

The result of transformations built up on each other
depends on the programming sequence.

o Without active transformations in the working plane
coordinate system, the position and orientation of the input
coordinate system and working plane coordinate system
are identical.

In addition, there are no transformations in the workpiece
coordinate system on 3-axis machine tools or with pure
3-axis machining. The BASE TRANSFORM. values of the
active line of the preset table have a direct effect on the
input coordinate system with this assumption.
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Input coordinate system I-CS
The input coordinate system is a 3-D Cartesian coordinate system.

The position and orientation of the input coordinate system depend
on the active transformations in the working plane coordinate
system.

Without active transformations in the working plane
coordinate system, the position and orientation of the input
coordinate system and working plane coordinate system
are identical.

In addition, there are no transformations in the workpiece
coordinate system on 3-axis machine tools or with pure
3-axis machining. The BASE TRANSFORM. values of the
active line of the preset table have a direct effect on the
input coordinate system with this assumption.

With the aid of positioning blocks in the input coordinate system, the
user defines the position of the tool and therefore the position of the
tool coordinate system.

Fundamentals | NC fundamentals

The NOML., ACTL., LAG, and ACTDST displays are also
based on the input coordinate system.

Positioning blocks in input coordinate system:
B Paraxial positioning blocks
®  Positioning blocks with Cartesian or polar coordinates

®  Positioning blocks with Cartesian coordinates and surface
normal vectors

® Cycles

Example
7 X+48 R+

7 L X+48 Y+102 Z-1.5 RO

7 LN X+48 Y+102 Z-1.5 NX-0.04658107 NY0.00045007
NZ0.8848844 RO

X0
YO
T
X10
X0 Y10
YO0 X10

o The position of the tool coordinate system is determined
by the Cartesian coordinates X, Y and Z also for positioning
blocks with surface normal vectors.

In conjunction with 3-D tool compensation, the position of

the tool coordinate system can be shifted along the surface
normal vectors.

o Orientation of the tool coordinate system can be performed
in various reference systems.

Further information: "Tool coordinate system T-CS',
Page 119

A contour referencing the input coordinate
system origin can easily be transformed any
way you need.

118 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Fundamentals | NC fundamentals

Tool coordinate system T-CS

The tool coordinate system is a 3-D Cartesian coordinate system. Its

coordinate origin is the tool reference point. The values of the tool

table, L and R with milling tools and ZL, XL and YL with turning tools,

reference this point. | : : 1 : : | : : |
Further information: "Entering tool data into the table", Page 132 2 L A L A

In accordance with the values from the tool table, the coordinate | |
origin of the tool coordinate system is shifted to the tool center point
(TCP).

If the NC program does not reference the tool tip, the tool center
point must be shifted. The required shift is implemented in the NC
program using the delta values during a tool call.

o The position of the TCP as shown in the diagram is
obligatory in conjunction with the 3D tool compensation.

o With the aid of positioning blocks in the input coordinate
system, the user defines the position of the tool and
therefore the position of the tool coordinate system.

If the TCPM function or miscellaneous function M128 is active, the
orientation of the tool coordinate system depends on the tool's
current angle of inclination.

The user defines the tool's angle of inclination either in the machine
coordinate system or in the working plane coordinate system.

Tool angle of inclination in the machine coordinate system:

Example

Tool angle of inclination in the working plane coordinate system:

Example
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With the shown positioning blocks with vectors, 3D tool
compensation is possible with compensation values DL,
DR and DR2 from the TOOL CALL block or from the .tco
compensation table.

The methods of function of the compensation values
depend on the type of tool.

The control detects the various tool types with the columns
L, R and R2 of the tool table:

B R27pg + DR27pg + DR2pgog = 0
— end mill

" R27pg + DR27ag + DR2prog = R7ag + DR1ag + DRproc
—s radius cutter or ball cutter

B 0 <R27pg + DR21pg + DR2prog < Rrag + DR1ag + DRprog
— corner-radius cutter or toroidal cutter

o Without the TCPM function or miscellaneous function
M128, orientation of the tool coordinate system and input
coordinate system is identical.
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3.8 Accessories: HEIDENHAIN 3-D touch

probes and electronic handwheels

3-D touch probes (option 17)
Applications for HEIDENHAIN 3-D touch probes:

Automatically align workpieces

Quickly and precisely set presets

Measure the workpiece during program run
Measure and inspect tools

All functions provided by the touch-probe cycles are
described in the User's Manual for Programming of
Measuring Cycles for Workpieces and Tools. Please
contact HEIDENHAIN if you need this User's Manual.
ID: 1303431-xx

Touch trigger probes TS 260, TS 460, TS 642, TS 740 and TS 760
The TS 248 and TS 260 touch probes are particularly cost-effective

and transmit the trigger signals through a cable.

The wireless TS 642 and TS 740 touch probes as well as the smaller
TS 460 and TS 760 touch probes are suitable for machines with

tool changers. All of the above touch probes feature infrared signal
transmission. The TS 460 and the TS 760 also support wireless

transmission. The TS 460 offers optional collision protection.

HEIDENHAIN touch probes feature either a wear-resistant optical
switch or several high-precision pressure sensors (TS 740 and

TS 760) to detect stylus deflections. On deflection, a trigger signal is
generated, which causes the control to store the current position of

the touch probe as the actual value.

Tool touch probes TT 160 and TT 460

The TT 160 and TT 460 touch probes are designed for the efficient

and precise measurement and inspection of tool dimensions.

The control offers cycles that enable you to determine the tool length
and radius while the spindle is rotating or stationary. The tool touch
probe features a particularly rugged design and a high degree of

protection, which make it insensitive to coolants and swarf.

A wear-resistant optical switch generates the trigger signal. With
the TT 160, signal transmission is by cable. The TT 460 supports

infrared and radio transmission.
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HR electronic handwheels

Electronic handwheels facilitate manual traversing of the axis slides.
A wide range of traverses per handwheel revolution is available. The
portable HR 510, HR 520 and HR 550FS handwheels are avaible
from HEIDENHAIN in addition to the HR 130 and HR 150 panel-
mounted handwheels.

Further information: "Traverse with electronic handwheels’,

Page 173

Several electronic handwheels can also be connected
simultaneously and used alternatively on controls with
the (HSCI: HEIDENHAIN Serial Controller Interface) serial
interface for control components.

Configuration is performed via the machine manufacturer.
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4.1 Tool data

Tool number, tool name

Each tool is identified by a number between 0 and 32767. If you are
working with tool tables, you can also enter a tool name for each
tool. Tool names can have up to 32 characters.

Permitted characters: # S % &,-_. 0123456789 @A
BCDEFGHIJKLMNOPQRSTUVWXYZ

The control automatically replaces lowercase letters with
corresponding uppercase letters during saving.

Impermissible characters: <blank space>!""()*+:;<=

>?2[/17 {1}~

The tool number 0 is automatically defined as the zero tool with the
length L=0 and the radius R=0. In tool tables, tool TO should also be
defined with L=0 and R=0.

Assign unique tool names!

If the control, for example, finds multiple available tools in the tool
magazine, it inserts the tool with the least remaining tool life.

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

o Refer to your machine manual.

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

® 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

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

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

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.

Further information: "Tool table fundamentals', Page 127

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

Tools | Tool data
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Tool length L

Always enter the tool length L as an absolute value based on the tool Z A
reference point.
L3
o The absolute length of the touch probe is always L1
referenced to the tool reference point. The machine L2 -
manufacturer usually defines the spindle nose as the tool B2
reference point. L
@ -
X
Measuring the tool length
You can measure your tools in the machine (e.g., with a tool touch
probe) or externally with a tool presetter. If such measurements are
not possible, you can determine the tool length.
You have the following options for determining the tool length:
= With a gauge block
= With a calibration pin (inspection tool)
Before you determine tool length, you have to set the preset
in the spindle axis.
Determining the tool length with a gauge block
o You can only set the preset with a gauge block if the tool
reference point is at the spindle nose.
Place the preset on the surface you want to touch off with
the tool. This surface might have to be created first.
Z=0
To set the datum with a gauge block: v
» Place the gauge block on the machine table
» Position the spindle nose next to the gauge block
» Gradually move in Z+ direction until you can just slide the gauge
block under the spindle nose
» SetthepresetinZ
To determine the tool length:
» Insert the tool
» Touch off the surface
> The control displays the absolute tool length as the actual
position in the position display.
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Determining the tool length with a calibration pin and a tool setter
To set the preset with a calibration pin and a tool setter:
» Clamp the tool setter onto the machine table.

> Bring the flexible inner ring of the tool setter to the same height
as the fixed outer ring.

> Setthe gaugeto 0
» Move the calibration pin onto the flexible inner ring. i

[
> Setthe presetinZ %
To determine the tool length: //
> Insert the tool ”

> Move the tool onto the flexible inner ring until the gauge displays
0.

> The control displays the absolute tool length as the actual
position in the position display.

Z=0
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Tool radius R

You can enter the tool radius R directly.

Tool table fundamentals

You can define and store up to 32 767 tools and their tool data in a
tool table.

You must use tool tables if:

® you wish to use indexed tools such as stepped drills with more
than one length compensation value
Further information: "Indexed tool", Page 128

B your machine has an automatic tool changer

= you want to apply fine roughing with Cycle 22
Further information: User's Manual for Programming of
Machining Cycles

= you want to work with Cycles 251 to 254
Further information: User's Manual for Programming of
Machining Cycles

NOTICE

Caution: Data may be lost!

Deleting line 0 from the tool table will destroy the structure of the
table. As a result, locked tools might no longer be recognized as
locked and, consequently, the search for a replacement tool will
not work, either. The problem cannot be solved by reinserting a
line 0. The original tool table will be permanently damaged!
> Restore the tool table

B Add anew line O to the defective tool table

® Copy the defective tool table (e.g. toolcopy.t)

m Delete the defective tool table (current tool.t)

m Copy the copied tool table (toolcopy.t) as tool.t

m Delete the copied tool table (toolcopy.t)
» Contact HEIDENHAIN Service (NC helpline)

All table names must start with a letter. Please keep this in
mind when creating and managing additional tables.
You can select the table view with the Screen Layout key.
You can choose between a list view and a form view.

Other settings, such as SORT/ HIDE COLUMNS, can be
made after the file has been opened.
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Switching the tool table view

The control displays the tool table in combination with the position
display or in full screen mode.

Not in connection with extended tool management
(option 93).

To switch the tool table view:

TOOL » Press the TOOL TABLE soft kEy

e » Press the MORE FUNCTIONS soft key
_— » Set the POS. DISP. soft key to ON
> The controls shows the position display.

Indexed tool

Step drills, T-slot milling cutters, side milling cutters and, in general,
all tools that require the input of multiple length and radius data
cannot be fully defined in a single row of the tool table. Each row of
the table permits the definition of one length and one radius.

In order to assign multiple compensation data to a tool (multiple tool
table rows), add an indexed tool number (e.g., T 5.1) to an existing
tool definition (T 5). Each additional row of the table thus comprises
the original tool number, a period and an index (in ascending order
from 1 to 9). The original tool table row contains the maximum tool
length; the tool lengths in the subsequent table lines are given in
descending order of their distance to the tool holder point.

To create an indexed tool number (table row):
INSERT » Open the tool table
‘ L ‘ Press the INSERT LINE soft key
The control opens the Insert line pop-up window

In the Number of new lines = input field, enter
the number of table rows to add

» Enter the initial tool number including the index in
the Tool number entry field

» Confirm with OK

> The control adds the additional row to the tool
table.

v

v Vv

o If you are using the Extended Tool Management
(option 93), you can insert an indexed tool by means of the
INSERT INDEX soft key. The control generates the index
continuously and adopts all values of the original tool.
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Quick search for the tool name:

If the EDIT soft key is set to OFF, you can search for a tool name.
Proceed as follows:

» Enter the first few characters of the tool name (e.g., MI)

> The control shows a dialog box with the entered text and jumps
to the first match.

» Enter additional characters to narrow down the search result
(e.g., MILL)

» If the control cannot find any more matches for the entered
search string, you can press the last entered character (e.g,, L) to
jump between matches, as with the cursor keys.

The quick search can also be used for tool selection in the TOOL
CALL block.

Displaying only specific tool types (filter setting)

» Press the TABLE FILTER soft key

> Select the desired tool type by soft key

> The control displays only tools of the selected type.
» Cancel the filter: Press the SHOW ALL soft key

Refer to your machine manual.

The machine manufacturer adapts the features of the filter
function to the requirements of your machine.

Soft key Filter functions of the tool table
e Select the filter function
FILTER J
Cancel the filter settings and show all tools
SHOW ALL
T Use the default filter
FILTER
PAILL Show all drills in the tool table
i
curten Show all cutters in the tool table
i
THREADTOOL Show all taps/thread cutters in the tool table
iy
e Show all touch probes in the tool table
i
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Hiding or sorting the tool table columns

You can adapt the layout of the tool table to your needs. Columns
that are not to be displayed can be simply hidden:

» Press the SORT/ HIDE COLUMNS soft key
» Select the appropriate column name with the arrow key

» Press the HIDE COLUMN soft key to remove this column from the
table view

You can also modify the sequence of columns in the table:

» You can also modify the sequence of columns in the table with
the Move before: dialog. The entry highlighted in Displayed
columns: is moved in front of this column

You can use a connected mouse or the navigation keys to move
through the form.

Proceed as follows:

» Press the navigation keys to go to the input fields

» Use the arrow keys to navigate within an input
field

» Press the GOTO key to open the selection menu

o The function freeze number of columns enables you to
determine how many columns (0-3) the control will freeze
to the left border of the screen. These columns will remain
visible when you navigate to the right within the table.
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Creating and activating an INCH-based tool table

o If you choose to switch the units for your control to
INCH, the tool table unit of measure will not be adjusted
automatically.

If you want to change the unit of measure in the table as
well, you need to create a new tool table.

To create and activate an INCH-based tool table:

» Select the Positioning w/ Manual Data Input
operating mode

Call the zero tool (T0O)

Restart the control

Do not acknowledge Power interrupted with CE
Select the Programming operating mode

v vyvVvyy

PGM
MGT

& o

Open the file manager

Open the TNC:\table folder

Rename the tool.t file, e.g. to tool_mm.t
Create a new file and name it tool.t
Select the INCH unit of measure

The control opens the new, empty tool table.
Append lines, e.g. 100 lines

The control adds the lines

Position the cursor in column L of line 0
Enter O

Position the cursor in column R of line 0
Enter O

Confirm your input

INCH ‘

APPEND
N LINES
AT END

vV v vV VvV VV VYV Vv VvVYVvYYy

PGM

PaM Open the file manager

Open any NC program

Select Manual operation mode
Acknowledge Power interrupted with CE
Open the tool table

Review the tool table

2

vV v vV vV VY

TOOL
TABLE

o The preset table is another table whose unit of measure is
not adjusted automatically.

Further information: "Creating and activating an INCH-
based preset table", Page 193
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Entering tool data into the table

Standard tool data

Tools | Tool data

Parameter Meaning Dialog

T Number by which the tool is called in the NC program -
(e.g.: 5, indexed: 5.2)

NAME Name by which the tool is called in the NC program (max. Tool name?
32 characters, all capitals, no spaces)

L Tool length L Tool length?
Tool radius R Tool radius?

R2 Tool radius R2 for toroid cutters (only for 3D radius Tool radius 2?

compensation or graphical representation of a machining
operation with Ball-nose cutter)

DL Delta value for tool length L Tool length oversize?
DR Delta value for tool radius R Tool radius oversize?
DR2 Delta value for tool radius R2 Tool radius oversize 2?
TL Set tool lock (TL: for ToolLocked) Tool locked? Yes=ENT/No=NOENT
RT Number of a replacement tool (RT for Replacement Tool) Replacement tool?
An empty field or input 0 means there is no replacement
tool
TIME1 Maximum tool life in minutes. This function can vary Maximum tool age?

depending on the individual machine tool. Your machine
manual provides more information

TIME2 Maximum tool life in minutes during a tool call: If the
current tool age reaches or exceeds this value, the control
inserts the replacement tool during the next TOOL CALL
(with the tool axis specified)

Max. tool age for TOOL CALL?

CUR_TIME The current tool age equals the time during which the tool
is cutting a workpiece. The tool is cutting a workpiece when
the spindle is switched on and the control moves the tool
at the machining feed rate. The control counts this time
automatically and enters the current tool age in minutes.

You can edit the tool age of an active tool during program
run after you have inserted an indexable insert, for
example. The control will directly apply the value to tool life
monitoring.

The control updates the value cyclically during NC program
run, as well as during a tool call and at the end of the
program.

Current tool age?

TYP Tool type: Press the ENT key to edit the field. The GOTO key
opens a window in which you can select the tool type.

In the tool management, use the SELECT soft key to open
the pop-up window. You can assign tool types to specify
the display filter settings such that only the selected type is
visible in the table

Tool type?

DOC Comment on tool (max. 32 characters)

Tool description

PLC Information on this tool that is to be sent to the PLC

PLC status?
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Parameter

LCUTS

Meaning

Tooth length of the tool

By entering a value here, you can limit the infeed depth in
the cycles

Dialog

Tooth length in the tool axis?

LU

Usable length of the tool for drilling cycles and Cycles 25x
By entering a value here, you can limit the tool's plunging
depth in the cycles.

If used in conjunction with RN, then LU may also be greater
than LCUTS.

Usable length of the tool?

RN

Neck radius for the exact definition of the tool for graphic
simulation (e.g., necks of end mills or side milling cutters)

A neck radius RN that is shown in the graphic simulation is
possible only if LU > LCUTS.

Neck radius of the tool?

ANGLE

Maximum plunge angle of the tool for reciprocating plunge-
cut in the cycles

Maximum plunge angle?

TMAT

Cutting material of the tool for the cutting data calculator

Tool material?

CUTDATA

Cutting data table for the cutting data calculator

Cutting data table?

NMAX

Limit the spindle speed for this tool. The programmed
value is monitored (error message) as well as an increase
in the shaft speed via the potentiometer. Function inactive:
Enter -.

Input range: 0 to +999 999; if function not active: enter -

Maximum speed [rpm]

LIFTOFF

Definition of whether the control should retract the tool in
the direction of the positive tool axis at an NC stop in order
to avoid leaving dwell marks on the contour. If Y is defined,
the control retracts the tool from the contour, provided
M148 has been activated.

Further information: "Lifting off the tool automatically from
the contour at NC stop: M148", Page 311

Retract allowed? Yes=ENT/
No=NOENT

TP_NO

Reference to the number of the touch probe in the touch-
probe table

Number of the touch probe

T-ANGLE

Point angle of the tool. Is used by Cycle 240 in order to
calculate the centering depth from the diameter input

Point angle

PITCH

Thread pitch of the tool. Is used by Cycles 206, 207, and
208. A positive algebraic sign means a right-hand thread.

Tool thread pitch?

LAST_USE

The time at which the tool was last used

The control updates the value cyclically during NC program
run, as well as during a tool call and at the end of the
program.

Date/time of last tool usage

PTYP

Tool type for evaluation in the pocket table

Refer to your machine manual. Function is defined by the
machine manufacturer!

Tool type for pocket table?

ACC

Activate or deactivate active chatter control for the respec-
tive tool (Page 314).

Input range: N (inactive) and Y (active)

ACC active? Yes=ENT/No=NOENT

KINEMATIC

Use the SELECT soft key to show the tool carrier kinemat-
ics. In the tool management, use the SELECT soft key and
the OK soft key to adopt the file name and the path
Further information: "Assigning a tool carrier", Page 163

Tool-carrier kinematics
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Parameter

OVRTIME

Meaning

Time for exceeding the tool life in minutes
Further information: "Overtime for tool life", Page 143

Refer to your machine manual. Function is defined by the
machine manufacturer!

Tools | Tool data

Dialog

Tool life expired

RCUTS

Front-face cutting width of the tool (e.g., for indexable
inserts)

Entering a value here influences helical and reciprocating
plunging in Cycles 251, 252, and OCM.

Further information: User's Manual for Programming of
Machining Cycles

Width of the indexable insert

DB_ID

The database-ID allows you to identify a tool (e.g., within a
tool management system by using client applications).

Further information: "Database ID", Page 124

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

ID for central tool management

R_TIP

Radius at the tool tip for exact definition of the tool for
graphical simulation and automatic calculation within
cycles for tools such as countersinks.

Tool data for automatic tool measurement

Refer to your machine manual.

The machine manufacturer defines whether the R-OFFS
offset will be taken into account for a tool with CUT O.

Your machine manufacturer defines the default value for
the R-OFFS and L-OFFS columns.

Radius at the tip

Parameter Meaning Dialog
cuT Number of teeth (99 teeth maximum) Number of teeth?
LTOL Permissible deviation from tool length L for wear detection.  Wear tolerance: length?
If the entered value is exceeded, the control locks the tool
(status L). Input range: 0 to 5.0000 mm
RTOL Permissible deviation from tool radius R for wear detection. Wear tolerance: radius?
If the entered value is exceeded, the control locks the tool
(status L). Input range: 0 to 5.0000 mm
R2TOL Permissible deviation from tool radius R2 for wear detec- Wear tolerance: Radius 2?
tion. If the entered value is exceeded, the control locks the
tool (status L). Input range: 0 to 0.9999 mm
DIRECT Cutting direction of the tool for measuring the tool during Cutting direction? M4=ENT/
rotation M3=NOENT
R-OFFS Length measurement: Offset between the center of the tool  Tool offset: radius?
touch probe and the tool center
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Parameter Meaning Dialog
L-OFFS Radius measurement: Tool offset between upper surface Tool offset: length?
of tool touch probe and tool tip in addition to offsetToolAx-
is
LBREAK Permissible deviation from tool length L for breakage Breakage tolerance: length?

detection. If the entered value is exceeded, the control
locks the tool (status L). Input range: 0 to 9.0000 mm

RBREAK Permissible deviation from tool radius R for breakage
detection. If the entered value is exceeded, the control
locks the tool (status L). Input range: 0 to 9.0000 mm

Description of the cycles for automatic tool measurement.

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

Editing the tool tables

Breakage tolerance: radius?

The tool table that is active during execution of the part program is [EXroon tavite eciting Brest an

designated TOOL.T and must be saved in the TNC:\table directory.

Other tool tables that are to be archived or used for test runs are
given different file names with the extension .T. By default, for the

Test Run and Programming operating modes, the control also uses

the TOOL.T tool table. In the Test Run operating mode, press the
TOOL TABLE soft key to edit it.

To open the tool table TOOL.T:

15030
18032
17034

» Select any machine operating mode e

‘ » Select the tool table: Press the TOOL TABLE soft e
TU U key

TOOL
TABLE

}Tool table editing

90 " ]
a0 12 ]

100 18 ]
100 1”7 ]
100 18 ]

L R Rz o [5m

» Set the EDIT soft key to ON

EDIT

ON

o If you edit the tool table, the selected tool is locked. If this
tool is required in the NC program being used, the control
shows the message: Tool table locked.

If a new tool is created, the length and radius columns
remain empty until entered manually. An attempt to insert
such a newly created tool will be aborted by the control
and an error message will appear. This means you cannot
insert a tool for which no geometry data are available yet.

To use the alphabetic keyboard or a connected mouse for navigation
and editing:

® Arrow keys: move from one cell to the next

®m ENT key: jump to the next cell; with selection fields: open the
selection dialog

= Click a cell: move to the cell

® Double-click a cell: place the cursor in the cell; with selection
fields: open the selection dialog
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Soft key Editing functions of the tool table
T eeemn | Select the beginning of the table

T ew | Select the end of the table

T ace | Select the previous page in the table
T eace | Select the next page in the table

Find the text or number

FIND

BEGIN Go to beginning of line
LINE
<=
eno Go to end of line
[==°N
cory Copy active field
FIELD
PASTE Insert copied field
FIELD
APPEND Add the entered number of lines (tools) at the end
I:\TLIENNEDS of the table
— Insert a line with definable tool number
—_— Delete the current line (tool)

LINE

Sort the tools according to the content of a
column

SORT

Select possible entries from a pop-up window

SELECT

RESET Reset the value

COLUMN

EpIT Place the cursor in the current cell
CURRENT
FIELD

Importing tool tables

Refer to your machine manual.
The machine manufacturer can adapt the
ADAPT NC PGM / TABLE function.

The machine manufacturer can define update rules that
make it possible, for example, to automatically remove
umlauts from tables and NC programs.

If you export a tool table from an iTNC 530 and import it into a
TNC 620, you have to adapt its format and content before you can
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use the tool table. On the TNC 620, you can adapt the tool table
conveniently with the ADAPT NC PGM / TABLE function. The control
converts the contents of the imported tool table to a format valid for
the TNC 620 and saves the changes to the selected file.
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Proceed as follows:
» Save the tool table of the iTNC 530 to the TNC:\table directory

> » Select the Programming operating mode
[ e » Press the PGM MGT key
» Move the cursor to the tool table you want to
import

» Press the MORE FUNCTIONS soft key

MORE
FUNCTIONS

v

ADAPT
NG PGM /
TABLE

Press the ADAPT NC PGM / TABLE soft key

> The control asks you whether you want to
overwrite the selected tool table.

Press the CANCEL soft key
Alternative: Press the OK soft key to overwrite
Open the converted table and check its contents

New columns in the tool table are highlighted
green.

Press the REMOVE UPDATE INFO soft key
> The green columns are displayed in white again.

vV v. v Vv

The following characters are permitted in the Name column
of the tool table: #S % &,-.0123456789@ABCDE
FGHIJKLMNOPQRSTUVWXYZ_

During the import, commas will be converted to periods.

The control overwrites the active tool table when importing
an external table with the same name. To prevent data loss,
back up the original tool table before you start the import!

The procedure for copying tool tables using the file
manager is described in the section on file management.

Further information: User's Manual for Klartext
Programming or ISO Programming

When iTNC 530 tool tables are imported, all defined tool
types are imported as well. Tool types not present are
imported as type Undefined. Check the tool table after the
import.

Pocket table for tool changer

Refer to your machine manual.

The machine manufacturer adapts the features of the
pocket table to the requirements of your machine.

You need a pocket table for automatic tool changing. You manage
the assignment of your tool changer in the pocket table. The pocket
table is in the TNC:\table directory. The machine manufacturer

can amend the name, path, and content of the pocket table. If you
wish, you can select different views using the soft keys in the TABLE
FILTER menu.

Tools | Tool data

,EFccket table editing Test run e
3 program run full 5equnceh Pocket tabls siting F—3
gy
[
01 g
102 Tool d
2
306 e
o8 5
501 d
o1
o L
8018 ey
3018
02
02
024
026
' 14028 T
145 15030 ®
o3z BFE]  on
a4
F100% [iIan]
@ W
Il |BEE]  on
i 1 8 S
i o i To0L
AdLE END
t (= i
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Editing a pocket table in a Program Run operating mode

o > Select the tool table: Press the TOOL TABLE soft
Wi key
POCKET > Press the POCKET TABLE soft key
Eort > If required, set the EDIT soft key to ON
PEE]  on
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Selecting a pocket table in Programming mode
To select the pocket table in the Programming operating mode:

Tools | Tool data

» Call the file manager: Press the PGM MGT key.

» Press the SHOW ALL soft key

» Select a file or enter a new file name

» Confirm your entry with the ENT key or the

SELECT soft key
Parameter Meaning Dialog
P Pocket number of the tool in the tool magazine -
T Tool number Tool number?
RSV Pocket reservation for box magazines Pocket reserv.: Yes =
ENT / No = NOENT

ST Special tool (ST); If your special tool blocks pockets in front of Special tool?

and behind its actual pocket, these additional pockets need to be
locked in column L (status L).

F The tool is always returned to the same pocket in the tool Fixed pocket? Yes =
magazine ENT / No = NO ENT
L Locked pocket (L: for Locked) Pocket locked Yes =
ENT / No = NO ENT
DOC Display of the comment to the tool from TOOL.T -
PLC Information on this tool pocket that is to be sent to the PLC PLC status?
P1...P5 Function is defined by the machine manufacturer. The machine Value?

tool documentation provides further information

PTYP Tool type. Function is defined by the machine manufacturer. The  Tool type for pocket
machine tool documentation provides further information table?
LOCKED_ABOVE Box magazine: Lock the pocket above Lock the pocket
above?
LOCKED_BELOW Box magazine: Lock the pocket below Lock the pocket
below?
LOCKED_LEFT Box magazine: Lock the pocket at left Lock the pocket at
left?
LOCKED_RIGHT Box magazine: Lock the pocket at right Lock the pocket at

right?
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Soft key Editing functions for pocket tables

By Select the table start

B Select the table end

PAGE Select the previous page in the table

PAGE Select the next page in the table
ﬁ Reset pocket table

TABLE Depends on optional machine parameter

enableReset (n0.106102)

When using extended tool management,
you can reset the pocket table only
before acknowledging the power
interruption.

Further information: "Tool
management’, Page 148

i Reset tool number T column
0 Depends on optional machine parameter showRe-
setColumnT (no. 125303)
Barn Go to beginning of line
<=
EnD Go to end of line
[
—_— Select a tool from the tool table: The control
e shows the contents of the tool table. Use the

arrow keys to select a tool, press OK to transfer it

to the pocket table
RESET Reset the value
COLUMN
™ eomr Place the cursor in the current cell

CURRENT
FIELD

Sort the view

SORT

Refer to your machine manual.

The machine manufacturer defines the features, properties
and designations of the various display filters.
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Tool change

Automatic tool change

Refer to your machine manual.

The tool change function can vary depending on the
individual machine tool.

If your machine tool has automatic tool changing capability, the
program run is not interrupted. When the control reaches a tool call
with TOOL CALL, it replaces the inserted tool by another from the
tool magazine.

Automatic tool change if the tool life expires: M101

Refer to your machine manual.

The function of M101 can vary depending on the individual
machine tool.

When the specified tool life has expired, the control can
automatically insert a replacement tool and continue machining with
it. Activate the miscellaneous function M101 for this. M101 is reset
with M102.

If you do not define a replacement tool in the RT column and call the
tool via its tool name, the control will switch to a tool with the same
name once the maximum tool age TIME2 has been reached.

Enter the respective tool life after which machining is to be
continued with a replacement tool in the TIME2 column of the tool
table. In the CUR_TIME column the control enters the current tool
life.

If the current tool life is higher than the value entered in the TIME2
column, a replacement tool will be inserted at the next possible
point in the program no later than one minute after expiration of
the tool life. The change is made only after the NC block has been
completed.

NOTICE

Danger of collision!

During an automatic tool change with M101, the control always
retracts the tool in the tool axis first. There is danger of collision
when retracting tools for machining undercuts, such as side
milling cutters or T-slot milling cutters!

> Use M101 only for machining operations without undercuts
» Deactivate the tool change with M102

After the tool change the control positions the tool according to
the following logic, unless otherwise specified by the machine
manufacturer:

= |f the target position in the tool axis is below the current position,
the tool axis is positioned last

= |f the target position in the tool axis is above the current position,
the tool axis is positioned first

Tools | Tool data

142 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Tools | Tool data

Prerequisites for a tool change with M101

o As replacement tools, use only tools with the same radius.
The control does not automatically check the radius of the
tool.

If you want the control to check the radius of the
replacement tool, enter M108 in the NC program.

The control performs the automatic tool change at a suitable point in
the program. The automatic tool change is not performed:

= During execution of machining cycles

While radius compensation (RR/RL) is active
Directly after an approach function APPR
Directly before a departure function DEP
Directly before and after CHF and RND
During execution of macros

During execution of a tool change

Directly after a TOOL CALL or TOOL DEF
During execution of SL cycles

Overtime for tool life

This function must be enabled and adapted by the machine
manufacturer.

The tool condition at the end of planned tool life depends on e.g.

the tool type, machining method and workpiece material. In the
OVRTIME column of the tool table, enter the time in minutes for
which the tool is permitted to be used beyond the tool life.

The machine manufacturer specifies whether this column is enabled
and how it is used during tool search.

Tool usage test

Requirements

Refer to your machine manual.

The tool-usage-test function must be enabled by your
machine manufacturer.

To conduct a tool usage test, you must activate Create tool usage
files in the MOD menu.

Further information: "Generating a tool usage file", Page 358
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Generating a tool usage file

Depending on the setting in the MOD menu, you have the following

options for generating the tool usage file:
® Simulate the complete NC program in the Test Run operating

mode

= Completely run the NC program in the Program Run, Full
Sequence/Single Block operating modes

® |n the Test Run operating mode, press the
GENERATE TOOL USAGE FILE soft key (also possible without

simulation)

The tool usage file generated is in the same directory as the NC
program. It contains the following information:

Column

TOKEN

Meaning

TOOL: Tool usage time per tool call. The
entries are listed in chronological order.

TTOTAL: Total usage time of a tool

STOTAL: Call of a subprogram. The
entries are listed in chronological order.

TIMETOTAL: The total machining time
of the NC program is entered in the
WTIME column. In the PATH column

the control saves the path name of

the corresponding NC program. The
TIME column shows the sum of all TIME
entries (feed time without rapid traverse
movements). The control sets all other
columnsto 0

TOOLFILE: In the PATH column, the

control saves the path name of the tool
table with which you conducted the test
run. This enables the control during the
actual tool usage test to detect whether
you performed the test run with TOOL.T

TNR

Tool number (-1: Tool not inserted yet)

IDX

Tool index

NAME

Tool name from the tool table

TIME

Tool usage time in seconds (feed time
without rapid traverse movements)

WTIME

Tool-usage time in seconds (total usage
time between tool changes)

RAD

Tool radius R + Oversize of tool radius DR

from the tool table. (in mm)

BLOCK

Block number in which the TOOL CALL block

was programmed

PATH

TOKEN = TOOL: Path name of the active
main program or subprogram

TOKEN = STOTAL: Path name of the
subprogram

Tool number with tool index

144

Tools | Tool data

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Tools | Tool data

Column Meaning

OVRMAX Maximum feed rate override that occurred
during machining. The control enters the
value 100 (%) during the test run

OVRMIN Minimum feed rate override that occurred
during machining. The control enters the
value -1 during the test run

NAMEPROG ®  0: The tool number is programmed
m 1: The tool name is programmed

The control saves the tool usage times in a separate file with the
extension pgmname.H.T.DEP. This file is not visible unless the
machine parameter dependentFiles (no. 122101) is set to MANUAL

There are two ways to run a tool usage test for a pallet file:

m [f the cursor in the pallet file is on a pallet entry, the control runs
the tool usage test for the entire pallet.

m |f the cursor in the pallet file is on a program entry, the control
runs the tool usage test only for the selected NC program.

Using a tool usage test

Before starting a program in the Program Run, Full Sequence/
Single Block operating modes, you can check whether the tools
being used in the selected NC program are available and have
sufficient remaining tool life. The control then compares the actual
tool-life values from the tool table with the nominal values from the
tool usage file.

_— > Press the TOOL USAGE soft key
ToaL » Press the TOOL USAGE TEST soft key
TEST > The control opens the Tool usage test pop-up

window indicating the result of the usage test.
» Press the OK soft key
> The control closes the pop-up window.
ENT > Alternative: Press the ENT key

You can query the tool usage test with the FN 18 ID975 NR1
function.
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4.2 Touch probe table

Application

The touch probe table tchprobe.tp defines the touch probe and
data for the touching process, e.g. the probe feed rate. If you use
several touch probes, you can save separate data for each touch

probe.

Description of function
The touch probe table contains the parameters below:

Parameter Meaning Input
NO Sequential number of touch probe 1...99
This number assigns the touch probe in tool table column
TP_NO to the data.
TYPE Selection of the touch probe? TS120, TS220, TS249, TS260,
TS440, TS444, TS460, TS630,
The TS 642 touch probe makes the following TS632,TS640, TS642-3, TS642-6,
values available: TS649, TS740, KT130, OEM
B TS642-3: The touch probe is activated by a
conical switch. This mode is not supported.
m TS642-6: The touch probe is activated by an
infrared signal. Select this mode.
CAL_OF1 TS center misalignmt. ref. axis? [mm] -99999.9999...+99999.9999
CAL_OF2 TS center misalignmt. aux. axis? [mm] -99999.9999...+99999.9999
Offset of the touch probe axis to the spindle axis in the
secondary axis
CAL_ANG Spindle angle for calibration? 0.0000...+359.9999
F Probing feed rate? [mm/min] 0...+9999
F can never be greater than defined in the optional machine
parameter maxTouchFeed (no. 122602).
FMAX Rapid traverse in probing cycle? [mm/min] +10...+99999
Feed rate at which the control pre-positions the touch
probe and positions it between the measuring points
DIST Maximum measuring range? [mm] 0.00100...+99999.99999
If the stylus is not deflected in a probing process within the
defined value, the control will issue an error message.
SET_UP Set-up clearance? [mm] 0.00100...+99999.99999
Distance of touch probe from the defined touch point when
pre-positioning
The smaller this value is, the more exactly you must define
the touch point position. Safety clearances defined in the
touch probe cycle are added to this value.
F_PREPOS Pre-position at rapid? ENT/NOENT FMAX_PROBE, FMAX_MACHINE
Speed for pre-positioning:
®  Pre-positioning with speed from FMAX: FMAX_PROBE
®  Pre-positioning with machine rapid traverse:
FMAX_MACHINE
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Parameter

TRACK

Meaning

Probe oriented? Yes=ENT/No=NOENT

B ON: The control orients the touch probe in the defined
probing direction. In this way, the stylus is always
deflected in the same direction, improving measuring

accuracy.

B OFF: The control will not orient the touch probe.
If you change the TRACK parameter, you must recalibrate

the touch probe.

Input
ON, OFF

SERIAL

Serial number?

The control automatically edits this parameter of touch
probes with an EnDat interface.

Text width 15

REACTION

Reaction? EMERGSTOP=ENT/NCSTOP=NOENT

As soon as touch probes with a collision protection adapter

detect a collision, they react by resetting the ready signal.
Reaction to resetting the ready signal:
®  NCSTOP: Interrupt NC program

= EMERGSTOP: Emergency stop, quick braking of the axes

NCSTOP, EMERGSTOP

STYLUS

Shape of the stylus

Editing the touch probe table
To edit the touch probe table:

TOUCH
PROBE
1)

TCH PROBE
TABLE

EDIT

E
m

ON

>

» Press the TOUCH PROBE soft key
The control displays a soft key row for edge finder

v

vV v.v. Vv Y

Press the Manual operation key

functions.

Press the TCH PROBE TABLE soft key
The control opens the touch probe table.
Set the EDIT soft key to ON

Select the desired value

Perform desired changes

SIMPLE, L-TYPE

You can also edit the touch probe table values in the tool
management.

[ rav1e eaiting

THG: | tabla\ ten
NO A TYPE

278120
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4.3 Tool management

Basics

@ Refer to your machine manual. [@esosncea-tors. eanagomens

Tool management is a machine-dependent function, which s —
may be partly or completely deactivated. The machine
manufacturer defines the exact range of functions.

In tool management, your machine manufacturer can provide a wide
range of functions for tool handling. Examples:

m Display and editing of all tool data from the tool table and the
touch probe table

m Easily readable and adaptable representation of the tool data in
fillable forms

®  Any description of the individual tool data in the new table view

Mixed representation of data from the tool table and the pocket
table

Fast sorting of all tool data by mouse
Use of graphic aids, e.g. color coding of tool or magazine status
Copying and pasting of all tool data pertaining to a tool

Graphic depiction of tool type in the table view and in the detail
view for a better overview of the available tool types

The Expanded Tool Management (option 93) additionally provides:
® Program-specific or pallet-specific usage order of all tools
m Program-specific or pallet-specific tooling list of all tools

L]
B
B
B
B ow
B oW
L4
B
B
]
TR
z B
3 B our
B
»
o B
7 B
w® B
s B

£
H
=

FORM FOR
TooL

-

MANAGEMENT

Page I [

0 = |f you edit a tool in tool management, the selected tool
is locked. If this tool is required in the NC program
being used, the control shows the message: Tool table
locked.

B When using extended tool management, you can reset
the pocket table only before acknowledging the power
interruption.

Further information: "Pocket table for tool changer’,
Page 138
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Calling tool management

Refer to your machine manual. [Bessarcea o2 managonent

The procedure for calling the tool management may differ B —T T
from that described below.

1 B MILL D2 ROUGH
B ouiL H

e > Select the tool table: Press the TOOL TABLE soft : E
TUW key o
@ » Scroll through the soft-key row E

2
H
Z

FOAM FOR
TooL

> Press the TOOL MANAGEMENT soft key
i, > The control switches to the new table view.

PAGE MAGAZINE
MANAGEMENT

-

Tool management view

In the new view, the control presents all tool information in the

following four tabs:

B Tools: Tool-specific information

® pockets: Pocket-specific information

The Expanded Tool Management (option 93) additionally provides:

® Tooling list: List of all tools in the NC program that is selected in
the Program Run mode (only if you have already created a tool
usage file)
Further information: "Tool usage test’, Page 143

m T usage order: List of the sequence of all tools that are inserted
in the NC program selected in the Program Run mode (only if you
have already created a tool usage file)
Further information: "Tool usage test", Page 143

o If a pallet table is selected in the Program Run operating
mode, the Tooling list and T usage order are calculated for
the entire pallet table.
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Editing tool management
The tool management can be operated by mouse or with the keys

and soft keys:

Soft key

Editing functions for tool management

BEGIN

Select the table start

END

Select the table end

PAGE

Select the previous page in the table

Tools | Tool management

1A
P_No
PTYP O
TP MILLR

A& ] + T oR w0 TANGLE 18 O TIuEz ]
DepITON 40 ®CuR TIME 0.

ACC L T.ANGLE 40 T

5 mAx

T L-OFFS 0 . LaREAK

T R-orrs T REREAK (]

T oL 4 cur

T wroL o & brRECT

Bacie data wear data Agsaitional aata Tool 1ife gata
®L +30 To w0 Bilcuts 20 O TruE! o

€01t

]

R el i

TIT

PAGE

Select the next page in the table

FORM FOR
TOOL

Call the form view of the marked tool.
Alternative function: Press the ENT key

=3

Changing tab:

Tools and pockets

Option 93 additionally provides:
Tooling list and T usage order

FIND

Search function: Here you can select the column
to be searched and then the search term either
from a list or by entering it

TOOL
IMPORT

Import tools

EXPORT
TOOL

Export tools

DELETE
MARKED
TOOLS

Delete marked tools

APPEND
N LINES
AT END

Add several lines at end of table

UPDATE
THE
VIEW

Update table view

Show the programmed tools column (if the
Pockets tab is active)

COLUMN

Define the settings:
®m  SORT COLUMN active: Click the column header
to sort the content of the column

= SHIFT COLUMN active: The column can be
moved by drag and drop

RESET
SETTINGS

150

Reset the manually changed settings (move
columns) to the original condition
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You can edit the tool data only in the form view. To activate
the form view, press the FORM FOR TOOL soft key or the
ENT key for the currently highlighted tool.

If you use the tool management without a mouse, then you
can activate and deactivate functions with the -/+ key.

In the tool management, use the GOTO key to search for
the tool number or pocket number.

In addition, you can perform the following functions by mouse:

m Sorting function: You can sort the data in ascending or
descending order (depending on the active setting of the soft key)
by clicking a column of the table head.

= Arrange columns. You can arrange the columns in any sequence
you want by clicking a column of the table head and then
moving it with the mouse key pressed down. The control does
not save the current column sequence when you exit the tool
management (depending on the active setting of the soft key).

= Show miscellaneous information in the form view: The control
displays tool tips when you leave the mouse pointer on an active
entry field for more than a second and when you have set the
EDIT ON/OFF soft key to ON
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Editing with active form view

If the form view is active, the following functions are available to you:

Soft key

Editing functions, form view

TOOL

Select the tool data of the previous tool

TOOL

Select the tool data of the next tool

INDEX

Select previous tool index (only active if indexing is
enabled)

INDEX

Select the next tool index (only active if indexing is
enabled)

SELECT

Open a pop-up window for selection (only available
for selection fields)

DISCARD
CHANGES

Discard all changes made since the form was
called

INSERT
INDEX

Add tool index

DELETE
INDEX

Delete tool index

COPY DATA
RECORD

Copy the tool data of the selected tool

INSERT
DATA REC.

152

Insert the copied tool data in the selected tool

Tools | Tool management
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Deleting marked tool data

Using this function you can simply delete tool data that you no
longer need.

Follow the steps outlined below for deleting:

> In the tool management you use the arrow keys or mouse to
mark the tool data that you wish to delete

> Press the DELETE MARKED TOOLS soft key

> The control shows a pop-up window listing the tool data to be
deleted.

> Press the EXECUTE soft key to start the deletion procedure
> The control shows a pop-up window with the deletion status.
> Terminate the delete process by pressing the END key or soft key

NOTICE

Caution: Data may be lost!

The DELETE MARKED TOOLS function permanently deletes the
tool data. The data is not automatically backed up by the control
(e.g., to a recycle bin) before being deleted. The data is irreversibly
deleted by this function.

» Regularly back up important data to external drives

o ®  The tool data of tools still stored in the pocket table
cannot be deleted. The tools must be removed from the
magazine first.

®  Make sure to keep the tool table as short and clear
as possible so that it does not impair the computing
speed of your control. Use a maximum of 10,000 tool
entries in tool management. For example, you can
delete all unused tool numbers; tool numbers need not
be sequential.

Available tool types

0 In tool management, the control only displays the input
fields related to the selected tool type.

The tool management displays the various tool types with an icon.
The following tool types are available:

Icon Tool type Tool type number
? Undefined,**** 99

B_EI] Milling cutter,MILL 0

% Roughing cutter,MILL_R 9

% Finishing cutter,MILL_F 10
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Icon Tool type Tool type number
& Face milling cutter,MILL_FACE 14
% Ball-nose cutter, BALL 22
% Toroid cutter, TORUS 23
@ Chamfer mill, MILL_CHAMFER 24
EJ.: Side milling cutter, MILL_SIDE 25
@ Drill,DRILL 1
% Tap, TAP 2
@ Center drill,CENT 4
T Touch probe, TCHP 21
V_Lﬂ Ream,REAM 3
@ Countersink,CSINK 5
% Piloted counterbore,TSINK 6
! Boring tool,BOR 7
a Back boring tool,BCKBOR 8
gé Thread mill,GF 15
% Thread mill w/ countersink,GSF 16
g Thread mill w/ single thread,EP 17
!§ Thread mill w/ indxbl insert, WSP 18
% Thread milling drill,BGF 19
g& Circular thread mill,ZBGF 20
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Importing and exporting tool data

Importing tool data

@ Refer to your machine manual.
The machine manufacturer can define update rules that
make it possible, for example, to automatically remove
umlauts from tables and NC programs.

Using this function you can simply import tool data that you have
measured externally on a presetting device, for example. The file to
be imported must have the CSV format (comma separated value).
CSV files are text files designed for the exchange of data with a
simple structure. Accordingly, the import file must have the following
structure:

= Line 1: In the first line you define the column names in which the
data defined in the subsequent lines is to be placed. The column
names are separated with a comma.

m Other lines: All the other lines contain the data that you wish
to import into the tool table. The order of the data must match
the order of the column names in Line 1. The data is separated
by commas, decimal numbers are to be defined with a decimal
point.

Follow the steps outlined below for importing:

» Copy the tool table to be imported to the TNC:\system\tooltab
directory on the hard disk of the control

» Start expanded tool management
Press the TOOL IMPORT soft key in the tool management

> The control shows a pop-up window with the CSV files that are
saved in the TNC:\system\tooltab directory

» Use the arrow keys or mouse to select the file to be imported and
confirm with the ENT key

> The control shows a pop-up window with the content of the CSV
file
» Start the import procedure with the EXECUTE soft key.
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m The CSV file to be imported must be stored in the TNC:
\system\tooltab directory.

® |f you import the tool data of existing tools (whose
numbers are in the pocket table) the control issues an
error message. You can then decide whether to skip this
data record or insert a new tool. The control inserts a
new tool into the first empty line of the tool table.

= [f the imported CSV file contains unknown table
columns, the control displays a message during import.
An additional note informs you that the data will not be
transferred.

®  Make sure that the column designations have been
specified correctly.
Further information: "Entering tool data into the table”,
Page 132

® You can import any tool data, the associated data
record does not have to contain all the columns (or
data) of the tool table.

B The column names can be in any order, the data must
be defined in the corresponding order.

Example

Line T with column names
Line 2 with tool data
Line 3 with tool data
Line 4 with tool data
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Exporting tool data

Using this function you can simply export tool data to read it into the
tool database of your CAM system, for example. The control stores
the exported file in the CSV format (comma separated value). CSV
files are text files designed for the exchange of data with a simple
structure. The export file has the following structure:

Line 1: In the first line the control stores the column names of
all the relevant tool data to be defined. The column names are
separated from each other by commas.

Further lines: All the other lines contain the data of the tools that
you have exported. The order of the data matches the order of
the column names in Line 1. The data is separated by commas,
the control outputs decimal numbers with a decimal point.

Follow the steps outlined below for exporting:

>

v v vVY

In the tool management you use the arrow keys or mouse to
mark the tool data that you wish to export

Press the EXPORT TOOL soft key

The control shows a pop-up window

Enter a name for the CSV file and confirm it with the ENT key
Start the export procedure with the EXECUTE soft key

The control shows a pop-up window with the status of the export
process

Terminate the export process by pressing the END key or soft key

By default the control stores the exported CSV file in the
TNC:\system\tooltab directory.
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4.4 Tool carrier management

Fundamentals

You can create and manage tool carriers using the tool carrier
management. The control factors the tool carriers into the
calculations.

Refer to your machine manual.

This function must be enabled and adapted by the machine
manufacturer.

The machine manufacturer defines the insertion point for
the tool carrier.

On 3-axis machines, tool carriers of right-angled angle heads are
useful for machining in the tool axes X and Y, as the control takes
the dimensions of the angle heads into account.

In the Test Run operating mode, you check the tool carriers for
collisions with the workpiece.

Further information: "Monitoring for collisions", Page 256

Along with the Advanced Function Set 1 software option (option
8), you can tilt the working plane to the angle of the removable angle
heads and thus keep working with the Z tool axis.

You must carry out the following steps so that the control can
factors the tool carriers into the calculations:

®  Saving tool carrier templates

B Parameterizing tool carriers

B Assign the tool carrier

o If you are using M3D or STL files instead of

parameterized tool carriers, the first two steps are not
required.

Even if the inch unit of measure is active in the control or
NC program, the control will interpret dimensions of 3D
files in mm.
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Saving tool carrier templates

Many tool carriers only differ from others in terms of their
dimensions, but their geometric shape is identical. HEIDENHAIN
provides ready-to-use tool carrier templates so that you need not
design all tool carriers yourself. Tool carrier templates are 3D models
with fixed geometries but editable dimensions.

The tool carrier templates must be saved in TNC:\system
\Toolkinematics and have the extension .cft.

Sample files for tool carrier templates are available on the
programming station in the TNC:\system\Toolkinematics folder.

o If the tool carrier templates are not available on your
control, please download the data you require from:

HEIDENHAIN NC solutions

o If you need further tool carrier templates, please contact
your machine manufacturer or third-party vendor.

o The tool carrier templates may consist of several sub-files.
If the sub-files are incomplete, the control will display an
error message.

Do not use incomplete tool carrier templates!

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023 159


https://www.klartext-portal.com/en/tips/nc-solutions/

Tools | Tool carrier management

Parameterizing tool carriers

Before the control can factor the tool carrier into the calculations,
you must give the tool carrier templates the actual dimensions.
These parameters are entered in the additional ToolHolderWizard
tool.

Save the parameterized tool carriers with the extension .cfx under
TNC:\system\Toolkinematics.

The additional ToolHolderWizard tool is mainly operated with the
mouse. Using the mouse, you can also set the desired screen layout
by drawing a line between the areas Parameter, Help graphics, and
3-D graphics by holding down the left mouse button.

The following icons are available in the additional ToolHolderWizard
tool:

Icon Function
E’ Close the additional tool
4 Open file

Switch between wire frame model and solid object
view

Switch between shaded and transparent view

Display or hide transformation vectors

Display or hide test points

Show or hide measurement points

&
&
e
o Show or hide names of collision objects
tH
34

- Return to starting view of the 3-D model
+

o If the tool carrier template does not contain
any transformation vectors, names, test points,
or measurement points, then the additional
ToolHolderWizard tool does not execute any function
when the corresponding icons are activated.
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Parameterizing tool carrier templates in Manual operation mode

To parameterize a tool carrier template and save these parame-
ters:

> Press the Manual operation key

> Press the TOOL TABLE soft key
TU W

> Press the EDIT soft key

> Move the cursor to the KINEMATIC column

Press the SELECT soft key

SELECT

v

TooL > Press the TOOL HOLDER WIZARD soft key

HOLDER

WIZARD > The control opens the additional
ToolHolderWizard tool in a pop-up window.

Press the OPEN FILE icon
> The control opens a pop-up window.

> Select the desired tool carrier template using the
preview screen

» Press the OK button

> The control opens the selected tool carrier
template.

> The cursor goes to the first parameterizable
value.

> Adjust values

Enter the name for the parameterized tool holder
in the Output file area

Press the GENERATE FILE button

If required, reply to the message on the control
Press the CLOSE icon

The control closes the additional tool

2
v

v

X
vvvyy
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Parameterizing tool carrier templates in Programming operating
mode

Proceed as follows to parameterize tool carrier templates and save
these parameters:

> Press the Programming key
> Press the PGM MGT key

> Select the path TNC:\system\Toolkinematics
> Select the tool carrier template
>

The control opens the additional
ToolHolderWizard tool with the selected tool
carrier template.

> The cursor goes to the first parameterizable
value.

> Adjust values

Enter the name for the parameterized tool holder
in the Output file area

Press the GENERATE FILE button

If required, reply to the message on the control
Press the CLOSE icon

The control closes the additional tool

v

E3
v Vv Vvy
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Assigning a tool carrier

To allow the control to factor a tool carrier into calculations, you @reor tavie eaiting o EPsosraming
must assign the tool carrier to a tool and call the tool again. S : ,[‘
e el
0 Parameterized tool carriers can consist of several subfiles. —— |
. . . . | 4 Cyls.or i
If the subfiles are incomplete, the control will display an : -
error message. Y
Only use fully parameterized tool carriers, error-free STL |\
files or M3D files. o
. . . oN
Tool carriers in STL format must meet the following E - o
requirements: T

CANGEL

= Max. 20 000 triangles o
B Triangular mesh forms a closed shell

If an STL file does not meet the requirements of the control,
then the control issues an error message.

For tool carriers, the same requirements with respect to
STL and M3D files apply as for fixtures.

To assign a tool carrier to a tool:
» Operating mode: Press the Manual operation key

v

Press the TOOL TABLE soft key

> Press the EDIT soft key

» Move the cursor to the KINEMATIC column of the
required tool

/7‘ > Press the SELECT soft key
— > The control opens a pop-up window with the
available tool carriers.
» Select the desired tool carrier using the preview

> Press the OK soft key

> The control copies the name of the selected tool
carrier to the KINEMATIC column.

END » Exit the tool table
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5.1 Switching on/off

Switch-on

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.

Switch the machine and the control on as follows:
> Switch on the power supply for the control and the machine

> The control displays the switch-on status in the subsequent
dialogs.

> If booting was successful, the control displays the
Stromunterbrechung dialog

> Press the CE key to clear the message

> The control displays the Compiling PLC
program dialog; the PLC program is compiled
automatically

> The control displays the Switch on external dc
voltage dialog

@ > Switch on the machine control voltage
> The control carries out a self-test.

If the control does not register an error, it displays the Traverse
reference points dialog.

If the control registers an error, it issues an error message.

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
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Checking the axis position

This section applies only to machine axes with EnDat
encoders.

If the actual axis position after the machine has been switched on
does not match the shutdown position, the control displays a pop-up
window.

> Check the axis position of the affected axis

> If the current axis position matches that proposed in the display,
confirm with YES

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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Traverse reference points

If the control performs the self-test successfully, it then displays the
Traverse reference points dialog.

Refer to your machine manual.

Switching on the machine and traversing the reference
points can vary depending on the machine tool.

If your machine is equipped with absolute encoders, you
can leave out crossing the reference points.

0 If you intend only to edit or graphically simulate
NC programs, you can select the Programming or Test Run
operating mode immediately after switching on the control
voltage, without needing to home the axes.
You can neither set a preset nor modify a preset via the

preset table without having homed the axes. The control
issues the Traverse reference points message.

You can traverse the reference points later. For this
purpose, press the PASS OVER REFERENCE soft key in
Manual operation mode.

Cross the reference points manually in the displayed sequence:
» For each axis press the NC START key, or

> The control is now ready for operation in the
Manual operation operating mode.

As an alternative you can cross the reference points in any

Tl

sequence:

Ex+ ] » Press and hold the axis direction key for each axis
until the reference point has been traversed

> The control is now ready for operation in the

Manual operation operating mode.
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Crossing the reference point in a tilted working plane

If the Tilt working plane (option 8) function was active before the
control was shut down, then the control will automatically reactivate
this function after 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: "To activate manual tilting", Page 244

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

0 If the machine does not have any absolute encoders, the
position of the rotary axes must be confirmed. The position
shown in the pop-up window is the last position before the
control was shut down.
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Switching off

Refer to your machine manual.
Deactivation is a machine-dependent function.

To prevent data from being lost on switch-off, you need to shut
down the operating system of the control as follows:

» Operating mode: Press the Manual operation key
> Press the OFF soft key
OFF
_— » Confirm with the SHUT DOWN soft key
oowN > When the control displays the message Now you

can switch off in a pop-up window, you may
switch off the power supply to the control

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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5.2 Moving the machine axes

Note

Refer to your machine manual.

Movement of the axes via the axis direction keys can vary
depending on the machine.

Moving the axis with the axis direction keys

» Operating mode: Press the Manual operation key
> Press the axis-direction key and hold it down as

long as you wish the axis to move

> Alternatively, move the axis continuously: Press
and hold the axis-direction key and press the
NC Start key

ol

— > To stop: Press the NC Stop key
el

You can move several axes at a time with these two methods. The
control then shows the feed rate. You can change the feed rate at
which the axes are moved with the F soft key.

Further information: "Spindle speed S, feed rate F and
miscellaneous function M", Page 183

If a moving task is active on the machine, the control displays the
control in operation symbol.
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Incremental jog positioning

Incremental jog positioning allows you to move a machine axis by a Z
preset distance.
The input range for the infeed is from 0.00T mm to 10 mm.
» Operating mode: Press the Manual operation or
:iﬁ

Electronic handwheel key

» Shift the soft-key row

2] o

TS

8 8
ThcRe - » Select incremental jog positioning: Switch the >
Bl on INCREMENT soft key to ON -
» Enter the infeed of the linear axes 8 16 X

» Confirm with the CONFIRM VALUE soft key

CONFIRM
VALUE

Nt » Or confirm with the ENT key

Use the arrow keys to position the cursor on the
rotary axis

H
v

» Enter the infeed of the rotary axes
» Confirm with the CONFIRM VALUE soft key
Nt » Or confirm with the ENT key

CONFIRM
VALUE

v

Confirm with the OK soft key
The jog increment is active.

> The control displays the set values in the upper
area of the screen.

]

A\

Canceling incremental jog positioning
were > Set the INCREMENT soft key to OFF

o If you are in the Jog increment menu, you can switch off
incremental jog positioning with the SWITCH OFF soft key.
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Traverse with electronic handwheels

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

The control supports traversing with the following electronic
handwheels:

® HR 570: Simple handwheel without display, data transmission via
cable

® HR 520: Handwheel with display, data transmission via cable
= HR 550FS: Handwheel with display, data transmission via radio

In addition, the control still supports the cable-bound handwheels
HR 410 handwheel (without display) and HR 420 handwheel (with
display).

Refer to your machine manual.

Your machine manufacturer can make additional functions
of the HR 5xx handwheels available.

The HR 520 and HR 550FS portable handwheels feature a display
that allows the control to show different types of information.

In addition, you can use the handwheel soft keys for important
setup functions (e.g., setting of presets or entering and running

M functions).

As soon as you have activated the handwheel with the handwheel

activation key, the operating panel is locked. The control shows this
status in a pop-up window on the screen.
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If more than one handwheel is connected to a control, the
handwheel key is not available on the operating panel. Activate or
deactivate the handwheel via the handwheel key on the handwheel.
An active handwheel must be deactivated before another handwheel
can be selected.

Refer to your machine manual.

This function must be enabled and adapted by the machine
manufacturer.

EMERGENCY STOP key
Handwheel display for status and for selecting functions
Soft keys

Axis keys; can be exchanged by the machine manufacturer
depending on the axis configuration

5 Permissive button

6 Arrow keys for defining handwheel sensitivity
7 Handwheel activation key
8
9
1

A WN =

Key for traverse direction of the selected axis
Rapid traverse superimposing for the axis direction key

0 Spindle switch-on (machine-dependent function, key can be
exchanged by the machine manufacturer)

11 Generate NC block key (machine-dependent function, key can be
exchanged by the machine manufacturer)

12 Spindle switch-off (machine-dependent function, key can be
exchanged by the machine manufacturer)

13 CTRL key for special functions (machine-dependent function, key
can be exchanged by the machine manufacturer)

14 NC Start key (machine-dependent function, key can be
exchanged by the machine manufacturer)

15 NC Stop key (machine-dependent function, key can be exchanged
by the machine manufacturer)

16 Handwheel
17 Spindle speed potentiometer
18 Feed rate potentiometer

19 Cable connection; not required for the HR 550FS wireless
handwheel

14

15

16

18
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Handwheel display

1 Only with the HR 550FS wireless handwheel: Shows whether
the handwheel is in its docking station or whether radio mode is 1
active 3
2 Only with the HR 550FS wireless handwheel: Display of field )
strength, six bars = maximum field strength

. . : RES B.188 STEPE.1
3 Only with HR 550FS radio handwheel: Charging state of battery, ;
six bars = maximum charge. A bar moves from the left to the _AX STEF MSF OFM  MA

right during recharging
4 X+50.000: Position of the selected axis

5 *: Control in operation; program run has been started or axis is in
motion

6 OFFS +0.000: Offset values from M118 or from the Global
Program Settings (option 44)

7 $S1000: Current spindle speed

8 FO: Feed rate at which the selected axis is moving

The control displays the current contouring feed rate while the
program is running.

5

10
12

9 E: Error message
If an error message appears on the control, the handwheel
display shows the ERROR message for three seconds. Then the
letter E is shown in the display as long as the error is pending on
the control.

10 WPL: 3-D-ROT function is active
Depending on the settings in the 3-D ROT menu, the following is
displayed:
® VT: The function for traversing in the tool axis direction is

active

® WP: Basic rotation function is active

11 RES 0.100: Active handwheel resolution. Path traversed by the
selected axis with one handwheel revolution

12 STEP ON or OFF: Incremental jog active or inactive. If the function
is active, the control additionally displays the current traversing
step

13 Soft-key row: Selection of various functions, described in the
following sections
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A DANGER

Caution: hazard to the user!

Wireless handwheels, due to their rechargeable batteries and
the influence of other wireless devices, are more susceptible
to interference than cable-bound connections are. Ignoring the
requirements for and information about safe operation leads
to endangerment of the user, for example during installation or
maintenance work.

» Check the radio connection of the handwheel for possible
overlapping with other wireless devices

» Switch off the wireless handwheel and the handwheel holder
after an operating time of 120 hours at the latest so that the
control can run a functional test when it is restarted

» If more than one wireless handwheel is being used in a
workshop, then ensure an unambiguous assignment between
the handwheels and the handwheel holders (such as with
color-coded stickers)

> If more than one wireless handwheel is being used in a
workshop, then ensure an unambiguous assignment between
the handwheels and the respective machine (such as with a
functional test)

The HR 550FS wireless handwheel features a rechargeable battery.
The battery starts charging when you place the handwheel into the
holder.

The HRA 551FS handwheel holder and the HR 550FS handwheel
together form one functional unit.

The HR 550FS can be operated by battery for up to eight hours
before it needs recharging. A completely discharged handwheel
takes approx. three hours for a full charge. When you do not use the
HR 550FS, always place it into the handwheel holder. This charges
the handwheel battery constantly and a direct connection with the
emergency-stop circuit is provided.

As soon as the handwheel is in its holder, it switches internally

to cable operation. This means you can still use it even if the
handwheel is fully discharged. The functions are the same as with
wireless operation.

Clean the contacts of the handwheel holder and handwheel
regularly to ensure their proper functioning.

The transmission range is amply dimensioned. If you happen to

get close to the limit of the transmission range, for example with
very large machines, the HR 550FS sets off a vibrating alarm that is
reliably noticed. If this happens you must reduce the distance to the
handwheel holder in which the radio receiver is integrated.

Setup | Moving the machine axes
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NOTICE

Caution: Danger to the tool and workpiece!

The wireless handwheel triggers an emergency stop reaction if the
radio transmission is interrupted, the battery is fully empty, or if
there is a defect. Emergency stop reactions during machining can
cause damage to the tool or workpiece.

> Place the handwheel in the handwheel holder when it is not in
use

> Keep the distance between the handwheel and the handwheel
holder small (pay attention to the vibration alarm)

> Test the handwheel before machining

If the control has triggered an emergency stop you must reactivate
the handwheel. Proceed as follows:

Press the MOD key
The control opens the MOD menu.
Select the Machine settings group

Press the SET UP WIRELESS HANDWHEEL soft
KNRD%HZSESL key

> The control opens a pop-up window for
configuring wireless handwheels.

» Press the Start handwheel button to reactivate
the wireless handwheel

» Select the END button

vV VvV Yy

The MOD menu includes a function for initial operation and
configuration of the handwheel.

Further information: "Configuring the HR 550\FS radio handwheel",
Page 366
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Selecting the axis to be moved

You can directly use the axis keys to activate the main axes X,

Y, Z, and three other axes that can be defined by the machine
manufacturer. Your machine manufacturer can also place the virtual
axis VT directly on one of the free axis keys. If the virtual axis VT is
not on one of the axis keys, proceed as follows:

» Press the handwheel soft key F1 (AX)

> The control shows all active axes on the handwheel display. The
currently active axis flashes.

» Select the desired axis with the F1 (->) or F2 soft keys (<-) and
confirm with the F3 (OK) handwheel soft key

Setting the handwheel sensitivity

The handwheel sensitivity specifies the distance an axis moves
per handwheel revolution. The handwheel sensitivity results from
the defined handwheel speed of the axis and the speed level used
internally by the control. The speed level describes a percentage of
the handwheel speed. The control calculates a specific handwheel
sensitivity value for each speed level. The resulting handwheel
sensitivity values are directly selectable with the handwheel arrow
keys (only if incremental jog is not active).

Taking the example of a defined handwheel speed of 1, the following
handwheel sensitivity values result from the speed levels for the
respective units of measure:

Resulting handwheel sensitivity levels in
mmy/revolution and degrees/revolution:

0.0001/0.0002/0.0005/0.001/0.002/0.005/0.01/0.02/0.05/0.1/0.2/0.5/1

Resulting handwheel sensitivity levels in inches/revolution:

Setup | Moving the machine axes

0.000127/0.000254/0.000508/0.00127/0.00254/0.00508/0.0127/0.0254/0.0508/0.127/0.254/0.508

Examples for resulting handwheel sensitivity values:

Defined handwheel speed Speed level Resulting handwheel sensitivity
10 0.01% 0.00T mm/revolution

10 0.01% 0.007 degrees/revolution

10 0.0127% 0.00005 inches/revolution
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Moving the axes

» Activate the handwheel: Press the handwheel key
on the HR 5xx:
> You can now operate the control only via the HR
5xx. The control displays a pop-up window with
this information on the screen.

> Select the desired operating mode with the OPM
soft key as needed

> Press and hold the permissive button as needed

> Use the handwheel to select the axis to be moved.
Select the additional axes with the soft keys as
needed

> Move the active axis in the positive direction with
the + key, or

Move the active axis in the negative direction with
the - key

v

» Deactivate the handwheel: Press the handwheel
key on the HR 5xx

> Now you can operate the control via the operating
panel again.

Potentiometer settings
0.00005 inches/revolution

NOTICE

Caution: Possible damage to the workpiece!

When toggling between the machine operating panel and the
handwheel, the feed rate may be reduced. This can cause visible
marks on the workpiece.

> Make sure to retract the tool before toggling between the
handwheel and the machine operating panel.

The settings of the feed-rate potentiometer on the handwheel
may differ from those on the machine operating panel. When you
activate the handwheel, the control automatically activates the
feed-rate potentiometer of the handwheel. When you deactivate
the handwheel, the control automatically activates the feed-rate
potentiometer of the machine operating panel.

In order to make sure that the feed rate does not increase while you
switch between the potentiometers, the feed rate is either frozen or
reduced.

If the feed rate before switching is higher than the feed rate after
switching, the control automatically reduces the feed rate to the
smaller value.

If the feed rate before switching is less than the feed rate after
switching, the control automatically freezes the feed rate. In this
case, you must turn the feed-rate potentiometer back to the previous
value because the activated feed-rate potentiometer will only then be
effective.
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Incremental jog positioning

With incremental jog positioning the control moves the currently

active handwheel axis by a preset increment defined by you:

» Press the handwheel soft key F2 (STEP)

» Activate incremental jog positioning: Press the handwheel soft
key 3 (ON)

» Select the desired jog increment by pressing the F1 or F2 key.
The smallest possible increment is 0.0007 mm (0.00001 inches).
The largest possible increment is 10 mm (0.3937 inches).

» Confirm the selected jog increment by pressing the soft key 4
(0K)

» Use the + or - handwheel key to move the active handwheel axis
in the corresponding direction

o If you press and hold the F1 or F2 key, the control will
increase the counting increment by a factor of 10 each time
it reaches a decimal value of O.

By additionally pressing the CTRL key, you can increase the
counting increment by a factor of 100 when pressing F1 or
F2.

Entering miscellaneous functions M
» Press the handwheel soft key F3 (MSF)
» Press the handwheel soft key F1 (M)

» Select the desired M function number by pressing the F1 or F2
key

» Execute the M miscellaneous function by pressing the NC Start
key

Entering the spindle speed S

Press the handwheel soft key F3 (MSF)

Press the handwheel soft key F2 (S)

Select the desired spindle speed by pressing the F1 or F2 key

Activate the new spindle speed S with the NC Start key

v

v vy

o If you press and hold the F1 or F2 key, the control will
increase the counting increment by a factor of 10 each time
it reaches a decimal value of 0.

By additionally pressing the CTRL key, you can increase the
counting increment by a factor of 100 when pressing F1 or
F2.
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Entering the feed rate F

Press the handwheel soft key F3 (MSF)

> Press the handwheel soft key F3 (F)

> Select the desired feed rate by pressing the F1 or F2 key

» Load the new feed rate F with the handwheel soft key F3 (OK)

v

o If you press and hold the F1 or F2 key, the control will
increase the counting increment by a factor of 10 each time
it reaches a decimal value of 0.

By additionally pressing the CTRL key, you can increase the

counting increment by a factor of 100 when pressing F1 or
F2.

Setting a preset

Refer to your machine manual.

The machine manufacturer can disable presetting in
individual axes.

Press the handwheel soft key F3 (MSF)
Press the handwheel soft key F4 (PRS)
If necessary, select the axis in which the preset will be set

Zero the axis with the handwheel soft key F3 (OK) or set the
desired value with the handwheel soft keys F1 and F2, and then
confirm with the handwheel soft key F3 (OK). By additionally
pressing the CTRL key, you can increase the counting increment
to 10

v vyvyy

Switching between operating modes

The handwheel soft key F4 (OPM) allows you to use the handwheel
to switch the operating mode if the current status of the control
permits a change in operating mode.

> Press the handwheel soft key F4 (OPM)

» Select the desired operating mode by handwheel soft key

= MAN: Manual operation
MDI: Positioning w/ Manual Data Input
SGL: Program run, single block
RUN: Program run, full sequence

Generating a complete traversing block

Refer to your machine manual.

Your machine manufacturer can assign any function to the
Generate NC block handwheel key.

» Select the Positioning w/ Manual Data Input operating mode

> |If necessary, use the arrow keys on the control's keyboard to
select the NC block after which the new positioning block should
be inserted

» Activate the handwheel
» Press the Generate NC block key on the handwheel

> The control inserts a complete traversing block containing all axis
positions selected through the MOD function.
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Functions in the Program Run operating modes

You can use the following functions in Program Run operating
modes:

182

The NC Start key (NC Start handwheel key)
The NC Stop key (NC Stop handwheel key)

After you have pressed the NC Stop key: Internal stop (handwheel
soft keys MOP and then Stop)

After you have pressed the NC Stop key: Manual traverse of axes
(handwheel soft keys MOP and then MAN)

Return to the contour after axes were manually traversed during a
program interruption (handwheel soft keys MOP and then REPO).
The handwheel soft keys, which function similarly to the screen
soft keys, are used for operating.

Further information: "Returning to the contour", Page 290

Switch on/off the "Tilt working plane” function (handwheel soft
keys MOP and then 3D)

Setup | Moving the machine axes
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5.3 Spindle speed S, feed rate F and
miscellaneous function M

Application

In the Manual operation and Electronic handwheel operating
modes, you can enter the spindle speed S, feed rate F, and the M
functions (miscellaneous functions) with soft keys.

Further information: "Entering miscellaneous functions M and
STOP", Page 304

@ Refer to your machine manual.

The machine manufacturer defines which miscellaneous
functions are available on the machine and which are
allowed in the Manual operation mode.

Enter values

Spindle speed S, miscellaneous function M
To enter the spindle speed:
» Press the S soft key

s
‘ ‘ > The control shows the Spindle speed S = dialog
in a pop-up window.
) » Enter 1000 (spindle speed)

» Press the NC start key to load the value

To start the spindle rotation with the specified speed S, use an
M function. The M function value can be entered in the same way.

The control shows the current spindle speed in the status display.

If the spindle speed is less than 1000, the control also shows a
decimal place that has been entered.
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Feed rate F
To enter the feed rate:
Press the F soft key
> The control opens a pop-up window.
» Enter the desired feed rate
» Confirm with the ENT key

v

The following is valid for feed rate F:

m |f you enter F=0, then the feed rate that the machine
manufacturer has defined as minimum feed rate is active

= |f the feed rate you entered exceeds the maximum value that
has been defined by the machine manufacturer, then the value
defined by the machine manufacturer is active

® Fisretained even after a power interruption
®  The control displays the contouring feed rate as follows:

= |f 3D ROT is active, the contouring feed rate is displayed if
multiple axes are moving

= |f 3D ROT is inactive, the feed-rate display remains empty
when more than one axis is moved simultaneously

= |f a handwheel is active, the control shows the contouring feed
rate during program run.

The control shows the current feed rate in the status display.

m |f the feed rate is less than 10, the control also shows one
decimal place (if one was entered).

m The control displays two decimal places if the feed rate is less
than 1.

Changing the spindle speed and feed rate

With the potentiometers you can vary the spindle speed S and feed
rate F from 0 % to 150 % of the set value.

The feed-rate potentiometer only reduces the programmed feed rate
and not the feed rate calculated by the control.

The override for spindle speed is only functional on
machines with infinitely variable spindle drive.
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Feed-rate limit F MAX

Refer to your machine manual.
The feed-rate limit depends on the machine.

The F MAX soft key enables you to reduce the feed rate for all
operating modes. The reduction applies to all rapid traverse and feed
rate movements. The value you enter remains active after switch-off
or switch-on.

If a feed-rate limit is active, the control displays an exclamation mark
behind the feed rate-value in the status display.

Further information: "General status display’, Page 63

The F MAX soft key is available in the following operating modes:
® Program run, single block

® Program run, full sequence

® Positioning w/ Manual Data Input

Procedure
To activate the feed-rate limit F MAX:
&) » Operating mode: Press the

Positioning w/ Manual Data Input key
> Set the F MAX soft key to ON

» Enter the desired maximum feed rate

> Press the OK soft key
> The control displays an exclamation mark behind

the feed rate-value in the status display.
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5.4 Integrated Functional Safety (FS)

General information

Machine tools with HEIDENHAIN controls may be equipped with
integrated functional safety (FS) or with external safety. This chapter
refers exclusively to machines with integrated functional safety (FS).

Refer to your machine manual.

Your machine manufacturer adapts the HEIDENHAIN
safety system to your machine.

Every machine tool user is exposed to certain risks. While protective
devices can prevent access to dangerous locations, the user must
also be able to work on the machine without this protection (e.g.,
guard door opened).

The HEIDENHAIN safety designs enables the setup of a system
that fulfills the requirements of Performance Level d, Category 3

in accordance with DIN EN 1SO 13849-1 and

SIL 2 in accordance with IEC 61508 (DIN EN 61508-1).

It provides safety-related operating modes, as per

DIN EN ISO 16090-1 (previously DIN EN 12417). Comprehensive
operator protection can thus be implemented.

The basis of the HEIDENHAIN safety design is the dual-channel
processor structure, which consists of the main computer (MC) and
one or more drive controller modules (CC).

Safety-relevant errors always lead to safe stopping of all drives
through defined stop reactions.

Defined safety functions are triggered and safe operating statuses
are achieved via dual-channel safety-relevant inputs and outputs,
which have an influence on the process in all operating modes.

In this chapter you will find explanations of the functions that are
additionally available on a control with functional safety (FS).
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Safety functions
To ensure that the requirements for operator protection are

met,

integrated functional safety (FS) provides standardized safety
functions. The machine manufacturer uses the standardized safety
functions for implementing functional safety (FS) for the machine in

question.

You can track the active safety functions in the axis status of

functional safety (FS).

Description Meaning Short description

SS0, SS1, Safe Stop Safe stopping of drives using different methods

SS1D, SS1F,

SS2

STO Safe Torque Off The power supply to the motor is interrupted. Provides
protection against unexpected start of the drives

SOS Safe Operating Stop Safe operating stop. Provides protection against
unexpected start of the drives

SLS Safely Limited Speed Safely limited speed. Prevents the drives from exceed-
ing the specified speed limits when the protective door
is opened

SLP Safely Limited Position Safely limited position. Monitors safe axes to keep
them within the limit values of a defined area

SBC Safe Brake Control Dual-channel control of the motor holding brakes

Functional safety (FS) status displays

The control indicates the active safety-related operating mo
icon in the vertical soft-key row:

de by an

Icon Safety-related operating mode Short description
SOM_1 operating mode active Safe operating mode 1:
Automatic mode, production mode
SOM_2 operating mode active Safe operating mode 2:
Setup mode
SOM_3 operating mode active Safe operating mode 3:
Manual intervention; only for qualified users
SOM_4 operating mode active Safe operating mode 4:
This function must be enabled and Advanced manual intervention, process

adapted by the machine manufacturer.  monitoring, only for qualified users

General status display

On a control with functional safety (FS), the status display contains
additional safety-related information. The control displays the active
operating states of the speed S and feed rate F elements in the

general status display.

Icon Meaning
F-50S 0 Feed status when stopped
$-5T0 555.5 Spindle status when stopped
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Icon Meaning
Safe axis (not tested)
Additional status display
The FS tab in the additional status display provides the following [Bzzcmen o, 1 seauence iﬂ
information: T ——— g
Information on functional safety (FS tab) 2 E ,, % % . %
Soft key Meaning = g e '&-ﬁ'
No direct A safety-related operating mode is active | R = | t
selection Chie O (i
possible S mem o g
FS information: -, aow
Field Meaning s | owe | SR arn =5 =z 7
Axis Axes of the active kinematics
State Active safety function
Stop Stop reaction
SLS2 Maximum speed or feed-rate
values for SLS in the SOM_2
operating mode
SLS3 Maximum speed or feed-rate
values for SLS in the SOM_3
operating mode
SLS4 Maximum speed or feed-rate

values for SLS in the SOM_4
operating mode

This function must be enabled and
adapted by the machine manufac-
turer.

Vmax_act Currently valid speed or feed-rate
limit
These are either values from the
SLS settings or from the SPLC

If values are greater than 999 999,
the control displays MAX.

The control indicates the test status of the axes by means of an icon:

Icon Meaning

v The axis has been tested or does not need to be
tested.

& The axis has not been tested, but must be tested

to ensure safe operation.

Further information: "Testing the axis positions',
Page 190
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Icon Meaning

& The axis is not monitored by functional safety (FS)
or is not configured as a safe axis.

The axis is monitored by functional safety (FS),
but the SLP safety function is deactivated.

In machine parameter safeAbsPosition

(no. 403130), the machine manufacturer defines
whether the SLP safety function is activated for an
axis.
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Testing the axis positions

Refer to your machine manual.

This function must be adapted by your machine
manufacturer.

After switch-on, the control checks whether the position of an axis
matches the position directly after shutdown. If a deviation occurs or
functional safety (FS) detects that a change has been made, this axis
is marked on the position display. The control displays a red warning
triangle in the status display.

Axes that are marked can no longer be moved while the door is
opened. In such cases you must approach a test position for the
axes in question.

Proceed as follows:

Select the Manual operation operating mode

Press the MOVE TO INSPECTION POSITION soft key
The control displays the axes that have not been tested.
Press the SELECT AXIS soft key

Select the desired axis by soft key, if required

Or press the POSIT. LOGIC soft key

Press the NC start key

The axis moves to the test position.

After the test position has been reached, the control issues a
message.

Press the permissive button on the machine operating panel
The control displays the axis as a tested axis.

> Repeat this procedure for all axes that you want to move to the
test position

NOTICE

Danger of collision!

VV Vv VvV VvV VvV VvYy

v Vv

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 while approaching the test positions.

> If necessary, move to a safe position before approaching the
test positions

» Watch out for possible collisions

Refer to your machine manual.

The location of the test position is specified by your
machine manufacturer.

Setup | Integrated Functional Safety (FS)
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Activating feed-rate limits

Refer to your machine manual.

This function must be adapted by your machine
manufacturer.

With this function, you can prevent the SS1 reaction (safe stopping
of drives) from being triggered when the guard door is opened.

If you press the F LIMITED soft key, the control will limit the speed of
the axes and of the spindle(s) to the values defined by the machine
manufacturer. The limitation depends on the safe SOM_x operating
mode selected with the aid of the keylock switch.

If SOM_1 is active, the axes and spindles are brought to a stop,
because only then will you be allowed to open the guard doors in
SOM_T.

f » Select the Manual operation mode
> Shift the soft-key row

» Switch on/off feed rate limit
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5.5 Preset management

Note
0 It is essential that you use the preset table in the following [ et s @_I'i ’
cases: T B B —R——
o : " — i 2 D A
® |f your machine is equipped with rotary axes (tilting : 5 . : .
table or swivel head) and you work with the Tilt : " " : |
working plane (option 8) function gﬁ\l
= [f your machine is equipped with a spindle-head e T j
changing system ik o
= |f up to now you have been working with older controls 5 0030
with REF-based datum tables W .00 B —
® You wish to machine several identical workpieces that ] — w‘m ”W
are aligned differently R Y

The preset table can contain any number of rows (presets). To
optimize the file size and the processing speed, only use as many
rows as you need to manage your presets.

For safety reasons, new rows can be inserted only at the end of the
preset table.

Refer to your machine manual.

The machine manufacturer specifies the default values to
be used for each column of a new line.

Presets and pallet presets

If you work with pallets, please note that the presets stored in the
preset table are relative to an activated pallet preset.

Further information: "Pallets", Page 319
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Creating and activating an INCH-based preset table

o If you choose to switch the units for your control to INCH,
the preset table unit of measure will not be adjusted
automatically.

If you want to change the unit of measure in the table as
well, you need to create a new preset table.

To create and activate an INCH-based preset table:

MGT

INCH ‘

APPEND
N LINES
AT END

PGM
MGT

2

PRESET
MANAGEMENT

>

VV Vv v Vv VvVyYy

vV v VvV VVYy

v

Select the Programming operating mode

Open the file manager

Open the TNC:\table folder

Rename the preset.pr file, e.g. to preset_mm.pr
Create a new file and name it preset_inch.pr
Select the INCH unit of measure

The control opens the new, empty preset table.

The control displays an error message related to a
missing prototype file.

Delete the error message

Append lines, e.g. 10 lines

The control adds the lines

Position the cursor in the ACTNO column of line 0
Enter 1

Confirm your input

Open the file manager
Rename the preset_inch.pr file to preset.pr

» Select the Manual operation mode

Open Preset management
Review the preset table

o The tool table is another table where the unit of measure is
not adjusted automatically.

Further information: "Creating and activating an INCH-
based tool table", Page 131
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Saving presets in the table

Refer to your machine manual.

The machine manufacturer can disable presetting in
individual axes.

The machine manufacturer can define a different path for
the preset table.

In the optional machine parameter initial (no. 105603), the
machine manufacturer defines a default value for every
column of a new row.

The preset table has the name PRESET.PR, and is saved in the TNC:

\table\ directory by default.

PRESET.PR is editable in the Manual operation and

Electronic handwheel modes only if the CHANGE PRESET soft
key was pressed. You can open the PRESET.PR preset table in the
Programming operating mode but not edit it.

There are several methods for saving presets and basic rotations in
the preset table:

®  Manual input

®  Using the touch probe cycles in the Manual operation and
Electronic handwheel operating modes

m  Using touch probe cycles 400 to 405, 14xx and 410 to 419 in
automatic mode
Further information: User's Manual for Programming of
Measuring Cycles for Workpieces and Tools

0 Operating notes:

® |nthe 3D ROT menu, you can specify that the basic
rotation is also effective in the Manual Operation mode.
Further information: "To activate manual tilting’,
Page 244

B When presetting, the positions of the tilting axes must
match the tilted situation.

m  The behavior of the control during presetting depends
on the setting in the optional machine parameter
chkTiltingAxes (no. 204601).

= PLANE RESET does not reset the active 3-D ROT.
® Inrow O the control always saves the preset that you
most recently set manually via the axis keys or via soft

key. If the preset set manually is active, the control
displays the text PR MAN(0) in the status display.

Copying the preset table

Copying the preset table into another directory (for data backup)
is permitted. Write-protected lines are also write-protected in the
copied tables.

Do not change the number of lines in the copied tables! If you want
to reactivate the table, this may lead to problems.

To activate the preset table copied to another directory you have to
copy it back.

If you select a new preset table, you need to reactivate the preset.

Setup | Preset management
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Manually saving the presets in the preset table
Proceed as follows in order to save presets in the preset table:
> Select the Manual operation mode

Move the tool slowly until it touches (scratches)
the workpiece surface, or position the measuring
dial correspondingly

x
v

1 B LI REIE
4 ]
\4

¥

PRESET » Press the PRESET MANAGEMENT soft key

MANAGEMENT
The control opens the preset table and positions
the cursor in the line of the active preset.

CHANGE > Press the CHANGE PRESET soft key

PRESET > The control displays all available input options in
the soft-key row.

> Select the line in the preset table that you want to
change (the line number is the preset number)

» If needed, select the column in the preset table
that you want to change

CoRREGT > Use the soft keys to select one of the available
THE

PRESET input options
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Input options

Soft key

=

Function

Directly transfer the actual position of the tool (the
measuring dial) as the new preset: This function
only saves the preset in the axis in which the
cursor is currently positioned

ENTER
PRESET
AGAIN

Assign any value to the actual position of the tool
(the measuring dial): This function only saves the
preset in the axis in which the cursor is currently
positioned. Enter the desired value in the pop-up
window

CORRECT
THE
PRESET

Incrementally shift a preset already stored in the
table: This function only saves the preset in the
axis in which the cursor is currently positioned.
Enter the desired compensation value with the
correct sign in the pop-up window. If inch display
is active: Enter the value in inches, and the control
will internally convert the entered value to mm

EDIT
CURRENT
FIELD

Directly enter the new preset without calculation
of the kinematics (axis-specific). Only use this
function if your machine has a rotary table, and
you want to set the preset to the center of the
rotary table by entering 0. This function only saves
the value in the axis in which the cursor is current-
ly positioned. Enter the desired value in the pop-up
window. If inch display is active: Enter the value in
inches, and the control will internally convert the
entered value to mm

BASE
TRANSFORM.

OFFSET

Select the BASE TRANSFORM./OFFSET view. The
default view BASE TRANSFORM. shows the X,

Y, and Z columns. Depending on the machine,

the columns SPA, SPB, and SPC are displayed in
addition. The control saves the basic rotation here
(with the Z tool axis the control uses the SPC col-
umn). The OFFSET view shows the offset values
for the preset.

ACTIVE

SAVE
PRESET

196

Write the currently active preset to a selectable
line in the table: This function saves the preset in
all axes, and then activates the appropriate line in
the table automatically. If inch display is active:
Enter the value in inches, and the control will inter-
nally convert the entered values to mm

Setup | Preset management
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Editing the preset table

Soft key Editing function in table mode
" meem Select the table start
e Select the table end
P?e Select the previous page in the table
PaGE Select the next page in the table
e Select the functions for entry of presets
PRESET
_ Choose between showing the Basic Transforma-
OFFSET tion or the Axis Offset
AoTI- Activate the preset of the selected line of the
VATE
PRESET preset table
APPEND Add several lines at end of table
‘N LINES
AT END
= Copy the field that is currently highlighted
PASTE Insert the copied field
FIELD
RESET Reset the selected line: The control enters - into all
- columns.
Syera Insert a line as last line in the table
— Delete the last line in the table
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Protecting presets from being overwritten

You can use the LOCKED column to protect any lines in the preset
table from being overwritten. The write-protected lines are color-
highlighted in the preset table.

If you want to overwrite a write-protected line with a manual touch
probe cycle, confirm with OK and enter the password (where
password-protected).

NOTICE

Caution: Data may be lost!

Lines that were locked with the LOCK / UNLOCK PASSWORD
function can be unlocked only with the selected password.
Forgotten passwords cannot be reset. This means that locked
lines would be locked permanently. The preset table would thus
no longer be fully usable.

> Prefer the alternative function LOCK / UNLOCK
> Note down your passwords

Proceed as follows to protect a preset from being overwritten:

» Press the CHANGE PRESET soft key
» Select the LOCKED column

Eo1T > Press the EDIT CURRENT FIELD soft key

Protection for a preset without using a password:

> Press the LOCK / UNLOCK soft key
gnLoeK > The control writes an L in the LOCKED column.

Use a password to protect a preset:

LooK 1 > Press the LOCK / UNLOCK PASSWORD soft key

UNLOCK
PASSWORD

» Enter the password in the pop-up window

> Confirm with the OK soft key or with the ENT key:
> The control writes ### in the LOCKED column.
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Canceling write-protection
To edit a line you have previously write-protected:

> Press the CHANGE PRESET soft key
PRESET
> Select the LOCKED column

T > Press the EDIT CURRENT FIELD soft key
CURREN

Preset protected without a password:

> Press the LOCK / UNLOCK soft key
B > The control cancels the write-protection.

Preset protected with a password:

e > Press the LOCK / UNLOCK PASSWORD soft key
PASmRD

> Enter the password in the pop-up window

» Confirm with the OK soft key or with the ENT key
> The control cancels the write-protection.
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Activating a preset

Activating a preset in the Manual operation mode

NOTICE

Caution: Significant property damage!

Undefined fields in the preset table behave differently from fields
defined with the value 0: 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

Operating notes:
= When activating a preset from the preset table, the

control resets any active datum shift, mirroring, rotation,
or scaling factor.

On the other hand, the Tilt working plane function
(Cycle 19 or PLANE) remains active.

If you edit the value of the DOC column, then the preset
must be reactivated. Only then does the control apply
the new value.

PRESET
MANAGEMENT

GOTO
o

E

ac E €

PRESET

EXECUTE

END
o

200

> Select the Manual operation mode
> Press the PRESET MANAGEMENT soft key
> Select the preset number that you want to

activate

» Or, with the GOTO key, select the preset number
that you want to activate

> Confirm with the ENT key
> Press the ACTI- VATE PRESET soft key

» Confirm activation of the preset

> The control sets the display and the basic
rotation.

> Exit the preset table
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Activating a preset in an NC program

Use Cycle 247 or the PRESET SELECT function in order to activate
presets from the preset table during a program run.

In Cycle 247, you can specify the number of the preset to be
activated. With the PRESET SELECT function, you can specify the
number of the preset or the entry in the Doc column that you want to
activate.

Further information: User's Manual for Programming of Machining
Cycles
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5.6 Presetting without a 3D touch probe

Note

When presetting, you set the control display to the coordinates of a
known workpiece position.

6 All manual probe functions are available with a 3-D touch
probe.

Further information: "Presetting with a 3-D touch probe
(option number 17)", Page 232

@ Refer to your machine manual.

The machine manufacturer can disable presetting in
individual axes.

Preparation

» Clamp and align the workpiece
> Insert the zero tool with known radius into the spindle
> Ensure that the control is showing the actual positions
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Presetting with an end mill
» Select Manual operation mode

X+ » Move the tool slowly until it touches (scratches)
the workpiece surface

Y+

LINEIREIS

Setting a preset in an axis:

> Select the axis
> The control opens the PRESETTING Z= dialog

window
set > Alternative: Press the SET PRESET soft key
PRESET > Select the axis via soft key

> Zero tool in spindle axis: Set the display to a
known workpiece position (here, 0) or enter the
thickness d of the shim. In the tool axis: Consider
the tool radius

m
z
S

Repeat the process for the remaining axes.

If the tool in the tool axis has already been set, set the display of the
tool axis to the length L of the tool or enter the sum Z=L+d.

Operating notes:

B The control automatically saves the preset set with the
axis keys in row 0 of the preset table.

= |f the machine manufacturer has locked an axis, then
you cannot set a preset in that axis. The soft key for that
axis is then not visible.

m  The behavior of the control during presetting depends

on the setting in the optional machine parameter
chkTiltingAxes (no. 204601).
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Using touch probe functions with mechanical probes or
measuring dials

If you do not have an electronic 3-D touch probe on your machine,
you can also use all the previously described manual touch probe
functions (exception: calibration function) with mechanical probes or
by simply touching the workpiece with the tool.

Further information: "Using a 3-D touch probe (option 17)",
Page 205

In place of the electronic signal generated automatically by a 3-D
touch probe during probing, you can manually initiate the trigger
signal for capturing the probing position by pressing a key.

Proceed as follows:

PROBING
POS

> Select any touch probe function by soft key

» Move the mechanical probe to the first position to
be captured by the control.

To capture the position: Press the
Actual-position-capture soft key

> The control saves the current position.

» Move the mechanical probe to the next position to
be captured by the control.

To capture the position: Press the
Actual-position-capture soft key

> The control saves the current position.

» If required, move to additional positions and
capture as described previously

» Preset: In the menu window, enter the
coordinates of the new preset, confirm with the
SET PRESET soft key, or write the values to a table
Further information: "Writing measured values
from the touch probe cycles to a datum table”,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table",
Page 215

» Terminate the probing function: Press the END
key

v

i

v

o If you try to set a preset in a locked axis, the control will
issue either a warning or an error message, depending on
what the machine manufacturer has defined.

Setup | Presetting without a 3D touch probe
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5.7 Using a 3-D touch probe (option 17)

Introduction

The behavior of the control during preset setting depends on
the setting in the optional machine parameter chkTiltingAxes
(no. 204601):

® chkTiltingAxes: NoCheck The control does not check whether
the current coordinates of the rotary axes (actual positions) agree
with the tilt angles that you defined.

® chkTiltingAxes: ChecklfTilted With an active tilted working
plane, the control checks during presetting in the X, Y and Z axes
whether the current coordinates of the rotary axes match the
tilt angles that you defined (3D ROT menu). If the positions do
not match, the control opens the Working plane is inconsistent
menu.

= chkTiltingAxes: CheckAlways With an active tilted working
plane, the control checks during presetting in the X, Y, and Z axes
whether the current coordinates of the rotary axes match. If the
positions do not match, the control opens the Working plane is
inconsistent menu.

Operating notes:

® [f the checking function is off, the PL and ROT probing
functions use a rotary axis position that is equal to 0 in
their calculations.

® Always set a preset in all three principal axes. This
clearly and correctly defines the preset. That way you
also taken into account possible deviations resulting
from the tilting of the axes.

®  The control issues an error message if you do not use a
3D touch probe for presetting and the positions do not
match.

If the machine parameter has not been set, the control checks as if
chkTiltingAxes: CheckAlways were set

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023 205



Setup | Using a 3-D touch probe (option 17)

Behavior with tilted axes

If the positions do not match, the control opens the Working plane
is inconsistent menu.

Soft key Function
ADOPT In the 3D ROT menu, the control sets Manual
- Operation 3-D ROT to Active. The linear axes

move in a tilted working plane.

Manual Operation 3-D ROT remains active until
you set it to Inactive.

Renone The control ignores the tilted working plane.
3-D ROTAT.
= The preset defined applies only to this tilted condi-
tion.
ALTGN The control positions the rotary axes as specified
e in the 3-D ROT menu and sets Manual Operation

3-D ROT to Active.

Manual Operation 3-D ROT remains active until
you set it to Inactive.

Aligning the rotary axes

NOTICE

Danger of collision!

The control does not check for collisions before aligning the rotary
axes. Danger of collision if there is no pre-positioning movement.

> Move to a safe position before the alignment

To align the rotary axes:
ALTGN > Press the ALIGN ROT. AXES soft key

ROT. AXES

Define the feed rate, if required
» Specify tilting, if required

= NO SYM

B SYM +

B SYM -

TUAN > Select the positioning behavior

NO SYM

L

> Press the NC Start key

> The control aligns the axes. The Tilt working plane
function becomes active for this.

S

Tilting can only be selected if you have set Manual
Operation 3-D ROT to active.

Further information: "To activate manual tilting",
Page 244
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Overview

Refer to your machine manual.

The control must be specifically prepared by the machine
manufacturer for the use of a 3D touch probe.

The manual touch probe functions are available only with
software option 17 (Touch Probe Functions).

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

o HEIDENHAIN guarantees the proper operation of the touch
probe cycles only in conjunction with HEIDENHAIN touch
probes.

The following touch probe cycles are available in the Manual
operation mode:

Soft key Function Page
CALTBRATE Calibrating the 3-D Touch 216
i Probe
PROBING Measuring a 3-D basic rotation 228
%PL by probing a plane
PROBING Measuring a basic rotation 225
. using a line
ProsziG Setting the preset on any axis 233
wcp Setting a corner as preset 234
PROBING Setting a circle center as preset 235
o
T Setting the centerline as preset 238
ToH PROBE Touch probe system data 146
" management
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Further information: User's Manual for Programming of
Measuring Cycles for Workpieces and Tools

Traverse movements with a handwheel with display

With a handwheel with display, it is possible to transfer control to the
handwheel during a manual touch probe cycle.

Proceed as follows:

Start the manual touch probe cycle

Position the touch probe at a position near the first touch point
Probe the first touch point

Activate the handwheel on the handwheel

The control shows the Handwheel active pop-up window.
Position the touch probe at a position near the second touch
point

Deactivate the handwheel on the handwheel

The control closes the pop-up window.

Probe the second touch point

If necessary, set the preset

End the probing function

vVVVvyVvyVvVvyy

vV VvVvyyvVvy

o If the handwheel is active, you cannot start the touch probe
cycles.
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Suppressing touch probe monitoring

Suppressing touch probe monitoring

If the control does not receive a stable signal from the touch probe,
the TCH PROBE MONITOR OFF soft key is displayed.

Proceed as follows to deactivate touch-probe monitoring:

> Select Manual operation mode
TCH PROBE > Press the TCH PROBE MONITOR OFF soft key
MONITOR
oFF > The control disables touch-probe monitoring for
30 seconds.

» If required, move the touch probe so that the
control receives a stable signal from it.

As long as touch-probe monitoring is switched

off, the control displays the error message

The touch probe monitor is deactivated for 30 seconds. This
error message remains active only for 30 seconds.

o If the touch probe sends a stable signal within the
30 seconds, then touch-probe monitoring reactivates itself
automatically and the error message is cleared.

NOTICE

Danger of collision!

While touch-probe monitoring is deactivated, the control will not
perform collision checking. Thus, you must ensure that the touch
probe can be positioned safely. There is a risk of collision if you
choose the wrong direction of traversel!

> Carefully move the axes in the Manual operation operating
mode
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Functions in touch probe cycles

Soft keys that are used to select the probing direction or a probing
routine are displayed in the manual touch probe cycles. The soft
keys displayed vary depending on the respective cycle:

Soft key Function
- Select the probing direction
+ Capture the actual position
Probe hole (inside circle) automatically
Probe stud (outside circle) automatically
(&)
T Probe a model circle (center point of several
B elements)
- Select a paraxial probing direction for probing of
holes, studs and model circles
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Automatic probing routine for holes, studs, and circular patterns

NOTICE

Danger of collision!

The control does not perform an automatic collision check with
the stylus. During automatic probing procedures the control
positions the touch probe to the probing positions automatically.
There is a risk of collision if pre-positioning was not correct or if
obstacles have been ignored.

» Program a suitable pre-position
> Use safety clearances to take obstacles into account

If you use a probing routine for automatic probing of a hole, stud, or
a circular pattern, the control opens a form with the required entry
fields.

Input fields in the Measure stud and Measure hole forms

Input field Function

Stud diameter? or Hole Diameter of probe contact (optional for

diameter holes)

Safety clearance? Distance to the probe contact in the
plane

Incr. clearance height?  Positioning of touch probe in spindle
axis direction (starting from the current
position)

Starting angle? Angle for the first probing operation (0°
= positive direction of principal axis, i.e.
in X+ for spindle axis Z). All other probe
angles result from the number of touch

points.
Number of touch Number of probing operations (3 to 8)
points?
Angular length? Probing a full circle (360°) or a circle

segment (angular length<360°)
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Automatic probing routine:
» Pre-position touch probe

PROBING » Select the probing function: Press the
Sea PROBING CC soft key
» Hole should be probed automatically: Press the
HOLE soft key
ﬁ) » Select paraxial probing direction

Start probing function: Press the NC Start key

> The control carries out all pre-positioning and
probing processes automatically.

)

The control approaches the position at the feed rate FMAX defined in
the touch probe table. The defined probing feed rate F is used for the
actual probing operation.

Operating and programming notes:

m Before starting an automatic probing routine, you need
to preposition the touch probe near the first touch point.
Offset the touch probe by approximately the safety
clearance opposite to the probing direction. The safety
clearance is derived from the sum of the values in the
touch-probe table and in the entry form.

m For inside circles with large diameters, the control can
also position the touch probe on a circular arc at the
feed rate FMAX. This requires that you enter a safety
clearance for prepositioning and the hole diameter in
the input form. Position the touch probe inside the hole
at a position that is offset by approximately the safety
clearance from the wall. Take the starting angle of the
first probing process into account in pre-positioning; for
example, at a starting angle of 0° the control will first
probe in the positive direction of the reference axis.

®  After the last touching process and if the opening
angle contains the value 360°, the control positions the
workpiece touch probe back to the position it had prior
to starting the probing function.
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Selecting the probing cycle

» Select the Manual operation or Electronic handwheel mode of
operation

TougH » Select the probing functions: Press the
TOUCH PROBE soft key

A
» Select the touch probe cycle by pressing the
& appropriate soft key, for example PROBING POS

> The control displays the associated menu.

Operating notes:

= When you select a manual probing function, the control
opens a form displaying all data required. The content of
the forms varies depending on the respective function.

B You can also enter values in some of the fields. Use
the arrow keys to switch to the desired input field. You
can position the cursor only in fields that can be edited.
Fields that cannot be edited are dimmed.

Recording measured values from the touch probe cycles

Refer to your machine manual.

The control must be specially prepared by the machine
manufacturer for use of this function.

After executing the respective touch-probe cycle, the control writes
the measured values to the TCHPRMAN.html file.

If you have not defined a path in the machine parameter
FN16DefaultPath (no. 102202), the control will store the
TCHPRMAN.html file directly under TNC:.

Operating notes:

® |f you run several touch probes cycles in a row, the
control stores the measured values below each other.
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Writing measured values from the touch probe cycles to a
datum table

o If you want to save measured values in the workpiece
coordinate system, use the ENTRY IN DATUM TABLE
function. If you want to save measured values in the basic
coordinate system, use the ENTRY IN PRESET TABLE
function.

Further information: "Writing measured values from the
touch probe cycles to the preset table", Page 215

With the ENTRY IN DATUM TABLE soft key, the control can write the
values measured during any touch-probe cycle to a datum table:

> Select any probing function

» Enter the desired coordinates for the datum in the designated
input boxes (depends on the touch probe cycle being run)

» Enter the datum number in the Number in table? input field
> Press the ENTRY IN DATUM TABLE soft key

> The control saves the datum in the indicated datum table under
the entered number.
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Writing measured values from the touch probe cycles to
the preset table

o If you want to save measured values in the basic
coordinate system, use the ENTRY IN PRESET TABLE
function. If you want to save measured values
in the workpiece coordinate system, use the
ENTRY IN DATUM TABLE function.

Further information: "Writing measured values from the
touch probe cycles to a datum table", Page 214

With the ENTRY IN PRESET TABLE soft key, the control can write the
values measured during any touch probe cycle to the preset table.
The measured values are then stored referenced to the machine
coordinate system (REF coordinates). The preset table has the name
PRESET.PR, and is saved in the TNC:\table\ directory.

» Select any probe function

» Enter the desired coordinates for the preset in the designated
input boxes (depends on the touch probe cycle being run)
Enter the preset number in the Number in table? input field
Press the ENTRY IN PRESET TABLE soft key

The control opens the Overwrite active preset? menu.
Press the OVERWRITE PRESET soft key

The control saves the preset in the preset table under the entered
number.

®m Preset number does not exist: The control does not save the
line until the CREATE LINE soft key has been pressed (Create
line in table?)

® Preset number is protected: Press the ENTRY IN LOCKED LINE
soft key to overwrite the active preset

® Preset number is password-protected: Press the ENTRY IN
LOCKED LINE soft key and enter the password to overwrite
the active preset

v Vv VvV Vvyy

The control displays a note if a table row cannot be written
to because of disabling. The probing function itself is not
interrupted.
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5.8 Calibrating 3-D touch probes (option 17)

Introduction

The touch probe must be calibrated in order to enable determining
precisely the actual switching point of a 3D touch probe. Otherwise,
the control cannot ascertain exact measuring results.

Operating notes:

®  Always calibrate the touch probe again in the following
cases:

® |nitial configuration

Broken stylus

Stylus replacement

Change in the probe feed rate

Irregularities caused, for example, when the machine
heats up

B Change of active tool axis

= When you press the OK soft key after calibration, the
calibration values are applied to the active touch probe.
The updated tool data then become immediately
effective and it is not necessary to repeat the tool call.

During calibration, the control finds the effective length of the stylus
and the effective radius of the ball tip. To calibrate the 3D touch
probe, clamp a ring gauge or a stud of known height and known
radius to the machine table.

The control provides calibration cycles for calibrating the length and

the radius:
TOUGH » Press the TOUCH PROBE soft key
'10.5
OALTBRATE » Display the calibration cycles: Press
i CALIBRATE TS

» Select the calibration cycle

Calibration cycles

Soft key Function Page
Calibrating the length 217
0
Measure the radius and the center 218
offset using a calibration ring
Measure the radius and the center 218
K1z offset using a stud or a calibration pin
- Measure the radius and the center 218
:O\ A offset using a calibration sphere
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Calibrating the effective length

probes.

0 HEIDENHAIN guarantees the proper operation of the touch
probe cycles only in conjunction with HEIDENHAIN touch

@ The effective length of the touch probe is always
referenced to the tool reference point. The tool reference
point is often on the spindle nose, the face of the spindle.
The machine manufacturer may also place the tool
reference point at a different point.

» Set the preset in the spindle axis such that the following applies
to the machine table: Z =0

T
U

Select the calibrating function for the touch probe
length: Press the TS calibration of tool length
soft key

> The control displays the current calibration data.

vV v vy
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Datum for length?: Enter the height of the ring
gauge in the menu window

Move the touch probe to a position just above the
ring gauge

To change the traverse direction (if necessary),
press a soft key or an arrow key

Probe surface: Press NC Start key

Check results

Press the OK soft key for the values to take effect

Press the CANCEL soft key to terminate the
calibrating function.

The control logs the calibration process in the
TCHPRMAN.html file.
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Calibrating the effective radius and compensating center
misalignment

HEIDENHAIN guarantees the proper operation of the touch
probe cycles only in conjunction with HEIDENHAIN touch
probes.

When calibrating the ball-tip radius, the control executes an
automatic probing routine. In the first run the control finds the
midpoint of the calibration ring or pin (approximate measurement)
and positions the touch probe in the center. Then, in the actual
calibration process (fine measurement), the radius of the ball tip
is ascertained. If the touch probe allows probing from opposite
orientations, the center offset is determined during another cycle.

The property of whether or how your touch probe can be oriented is
predefined for HEIDENHAIN touch probes. Other touch probes are
configured by the machine manufacturer.

After the touch probe is inserted, the touch probe axis normally
needs to be aligned exactly with the spindle axis. The calibrating
function can determine the misalignment between touch probe
axis and spindle axis by probing from opposite orientations (180°-
rotation) and computes the compensation.

The center offset can be determined only with a suitable
touch probe.

If you want to calibrate using the outside of an object, you
need to pre-position the touch probe above the center of
the calibration sphere or calibration pin. Ensure that the
probing points can be approached without collisions.

The calibration routine varies depending on how your touch probe
can be oriented:

B No orientation possible, or orientation in only one direction: The
control executes one approximate and one fine measurement,
and then ascertains the effective ball-tip radius (column R in
tool.t).

= QOrientation possible in two directions (e.g., HEIDENHAIN touch
probes with cable): The control executes one approximate and
one fine measurement, rotates the touch probe by 180°, and then
executes another probing routine. The center offset (CAL_OF in
tchprobe.tp) is determined in addition to the radius by probing
from opposite orientations.

®  Any orientation possible (e.g., HEIDENHAIN touch probes with
infrared transmission): The control executes one approximate
and one fine measurement, rotates the touch probe by 180°, and
then executes another probing routine. The center offset (CAL_OF
in tchprobe.tp) is determined in addition to the radius by probing
from opposite orientations.
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Calibration using a calibration ring
Proceed as follows for manual calibration using a calibration ring:

> In the Manual operation mode, position the ball
tip inside the bore of the ring gauge

> Select the calibrating function: Press the
Calibration of a TS in a ring soft key

The control displays the current calibration data.
Enter the diameter of the ring gauge

Enter the start angle

Enter the number of touch points

Probe: Press the NC Start key

The 3D touch probe probes all required touch
points in an automatic probing routine and
calculates the effective ball-tip radius. If probing
from opposite orientations is possible, the control
calculates the center offset.

» Check results
> Press the OK soft key for the values to take effect

> Press the END soft key to terminate the
calibrating function.

> The control logs the calibration process in the
TCHPRMAN.htm! file.

VvV v vV VvV Yy

@ Refer to your machine manual.

In order to be able to determine ball-tip center
misalignment, the control needs to be specially prepared by
the machine manufacturer.
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Calibrating with a stud or calibration pin
Proceed as follows for manual calibration with a stud or calibration
pin:
> In the Manual operation mode, position the ball
tip above the center of the calibration pin

> Select the calibrating function: Press the
TS calibration on stud soft key
Enter the outside diameter of the stud
Enter the safety clearance
Enter the start angle
Enter the number of touch points

Probe: Press the NC Start key

The 3D touch probe probes all required touch
points in an automatic probing routine and
calculates the effective ball-tip radius. If probing
from opposite orientations is possible, the control
calculates the center offset.

» Check results
> Press the OK soft key for the values to take effect

> Press the END soft key to terminate the
calibrating function.

> The control logs the calibration process in the
TCHPRMAN.htm! file.

vV Vv v vyYVvyy

@ Refer to your machine manual.

In order to be able to determine ball-tip center
misalignment, the control needs to be specially prepared by
the machine manufacturer.
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Calibration using a calibration sphere

Proceed as follows for manual calibration using a calibration
sphere:

> In the Manual operation mode, position the ball
tip above the center of the calibration sphere

> Select the calibrating function: Press the
:Q’_ ] Calibration of TS on a sphere soft key

Enter the outside diameter of the ball

Enter the safety clearance

Enter the start angle

Enter the number of touch points

Select Length measurement, if applicable

If necessary, input the reference for the length
Probe: Press the NC Start key

The 3D touch probe probes all required touch
points in an automatic probing routine and
calculates the effective ball-tip radius. If probing
from opposite orientations is possible, the control
calculates the center offset.

» Check results
> Press the OK soft key for the values to take effect

> Press the END soft key to terminate the
calibrating function

> The control logs the calibration process in the
TCHPRMAN.htm! file.

V VvV VvV vV VvV VY

@ Refer to your machine manual.

In order to be able to determine ball-tip center
misalignment, the control needs to be specially prepared by
the machine manufacturer.

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023 221



Setup | Calibrating 3-D touch probes (option 17)

Calibrating an L-shaped stylus

Before you calibrate an L-shaped stylus you first must define the
parameters in the touch probe table. Based on these approximate
values, the control can align the touch probe during the calibration
and determine the actual values.

At first, define the following parameters in the touch probe table:

Parameter Value to be defined

CAL_OF1 Length of extension
The extension is the angled length of the L-shaped
stylus.

CAL_OF2 0

CAL_ANG Spindle angle at which the extension is parallel to

the main axis

For this, manually position the extension in the
direction of the main axis and read the value from
the position display.

After the calibration, the control overwrites the previously defined
values in the touch probe table with the determined values.

Further information: "Touch probe table", Page 146

While calibrating the touch probe, ensure that the feed rate override
is 100%. That way you can always use the same feed rate for the
subsequent probing processes as was used for the calibration.
Hence, you can exclude inaccuracies during the probing caused by
modified feed rates.

Displaying calibration values

The control saves the effective length and effective radius of the @reore earting = Errograming -
touch probe in the tool table. The control saves the touch probe

center offset to the touch probe table in the columns CAL_OF 1 i e e e T
(main axis) and CAL_OF2 (secondary axis). You can display the ©
values on the screen by pressing the TCH PROBE TABLE soft key. —
Further information: "Touch probe table", Page 146 I | =
During calibration, the control automatically creates the T 50 507 |
TCHPRMAN.html log file to which the calibration values are saved. : T il
@  oo0fl +0.000 =~
. +290.000 £o fapd
Ensure that the tool number in the tool table and the touch- PSS ] —— S M
probe number of the touch-probe table match. This is =l - -

regardless of whether you want to use a touch-probe cycle
in automatic mode or in Manual operation mode.
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5.9 Compensating workpiece misalignment
with 3-D touch probe (option 17)

Introduction

@ Refer to your machine manual.
It depends on the machine whether you can compensate
workpiece misalignment with an offset (angle for table
rotation).

o HEIDENHAIN guarantees the proper operation of the touch
probe cycles only in conjunction with HEIDENHAIN touch
probes.

The control compensates workpiece misalignment either
mathematically by computing a basic rotation (angle of basic
rotation) or by an offset (angle for table rotation)

For this purpose, the control sets the rotation angle to the desired
angle with respect to the reference axis in the working plane.

Basic rotation: The control interprets the measured angle as rotation
around the tool direction, and saves the values in the columns SPA,
SPB, or SPC of the preset table.

Offset: The control interprets the measured angle as a shift in each
axis in the machine coordinate system, and saves the values in the
columns A_OFFS, B_OFFS, or C_OFFS of the preset table.

In order to identify the basic rotation or offset, probe two points

on the side of the workpiece. The sequence in which you probe

the points influences the calculated angle. The measured angle

is measured from the first to the second touch point. You can

also determine the basic rotation or offset using holes or studs. In
this case, however, a consistent working plane is required. When
calculating the basic rotation, the system uses the input coordinate
system (I-CS).

To determine the basic rotation in an actively tilted working plane,
please remember:

m [f the current coordinates of the rotary axes and the defined tilt
angles (3-D ROT menu) match, the working plane is consistent.
Thus, the basic rotation is calculated in the input coordinate
system (I-CS), based on the tool axis.

m |f the current coordinates of the rotary axes and the defined
tilt angles (3-D ROT menu) do not match, the working plane
is inconsistent. Thus, the basic rotation is calculated in the
workpiece coordinate system (W-CS), based on the tool axis.
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Operating and programming notes:

m  Select the probe direction perpendicular to the
angle reference axis when measuring workpiece
misalignment.

B To ensure that the basic rotation is calculated correctly
during program run, program both coordinates of the
working plane in the first positioning block.

B You can also use a basic rotation in conjunction with
the PLANE function (except for PLANE AXIAL). In this
case first activate the basic rotation and then the PLANE
function.

® You can also activate a basic rotation or offset
without probing a workpiece. To do so, enter a
value in the corresponding input field and press the
SET BASIC ROTATION or SET TABLE ROTATION soft
key.

B The behavior of the control during presetting depends
on the setting in the chkTiltingAxes machine parameter
(no. 204601).

Further information: "Introduction’, Page 205
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Measuring a basic rotation

> Press the Probe rotation soft key
et > The control opens the Probing of rotation menu.

» The following input fields are displayed:
= Angle of basic rotation
= Offset of rotary table
= Number in table?

> The control displays any current basic rotation or
offset in the input field.

» Position the touch probe at a position near the
first touch point

> Select the probe direction or probing routine by
soft key

> Press the NC Start key

» Position the touch probe at a position near the
second touch point

> Press the NC Start key

> The control determines the basic rotation and
offset and displays them.

» Press the SET BASIC ROTATION soft key
> Press the END soft key

The control logs the probing process in TCHPRMAN.html.

Saving the basic rotation in the preset table

» After the probing process, enter the preset number to which
the control is to save the active basic rotation in the Number in
table? input field

> Press the BASIC ROT. IN PRESET TBL soft key

> |If appropriate, the control opens the Overwrite active preset?
menu.

» Press the OVERWRITE PRESET soft key
> The control saves the basic rotation in the preset table.
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Compensation of workpiece misalignment by rotating the
table

There are three possibilities for compensating workpiece
misalignment by rotating the table:

E  Aligning the rotary table

m  Setting the table rotation

®  Saving the table rotation in the preset table

v

Aligning the rotary table

You can compensate the ascertained misalignment by positioning
the rotary table.

0 Pre-position all axes before rotating the table, in order
to preclude collisions resulting from compensating
movements. The control additionally outputs a warning
before table rotation.

> Press the ALIGN ROT. TABLE soft key after the probing
procedure

> The control opens the warning.

» Clear with the OK soft key if needed

> Press the NC Start key

> The control aligns the rotary table.

Setting the table rotation

You can define a manual preset in the axis of the rotary table.

> Press the SET TABLE ROTATION soft key after the probing
procedure

> If a basic rotation is already set, the control opens the Reset
basic rotation? menu.

> Press the DELETE BASIC ROT. soft key

> The control deletes the basic rotation from the preset table, and
inserts the offset.

» Or press KEEP BASIC ROT.

> The control inserts the offset in the preset table, and the basic
rotation also remains.
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Saving table rotation in the preset table

You can save the misalignment of the rotary table in any row of the
preset table. The control stores the angle in the offset column of the
rotary table, e.g. in the C_OFFS column for a C axis.

» Press the TABLE ROT. IN PRESET TBL soft key after the probing
procedure

> |If appropriate, the control opens the Overwrite active preset?
menu.

» Press the OVERWRITE PRESET soft key
> The control saves the offset in the preset table.

You may have to change the view in the preset table with the
BASE TRANSFORM./OFFSET soft key for this column to be
displayed.

Showing basic rotation and offset

If you select the PROBING ROT function, the control displays the
active angle of the basic rotation in the Angle of basic rotation
input field and the active offset in the Offset of rotary table input
field.

In addition, the control shows the basic rotation and the offset on the
STATUS POS. tab of the PROGRAM STATUS screen layout.

When the control moves the machine axis in accordance with the
basic rotation, a symbol for the basic rotation is shown in the status
display.

Rescinding basic rotation or offset

Select the probe function by pressing the PROBING ROT soft key
Enter the Angle of basic rotation: 0

Alternative: Enter the Offset of rotary table: 0

Press the SET BASIC ROTATION soft key to confirm

Alternative: Apply with the SET TABLE ROTATION soft key
Terminate the probing function: Press the END soft key

vV v Vv Vv YVvyy
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Determining a 3-D basic rotation

You can measure the inclined position of any tilted surface by
probing three positions. The Probe in plane function enables you to
measure this inclined position and save it as a 3-D basic rotation in
the preset table.

Operating and programming notes:

B The sequence and position of the touch points
determines how the control will calculate the orientation
of the plane.

= With the first two points, you specify the direction of the
reference axis. Define the second point in the positive
direction of the desired reference axis. The position of
the third point determines the direction of the minor axis
and of the tool axis. Define the third point in the positive
Y axis of the desired workpiece coordinate system.

® st pointis on the reference axis

B 2nd point is on the reference axis, in a positive
direction from the first point

B 3rd point is on the minor axis, in a positive direction
of the desired workpiece coordinate system

The optional entry of a reference angle enables you to define the
nominal direction of the probed plane.

228 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Setup | Compensating workpiece misalignment with 3-D touch probe (option 17)

Procedure

PROBING > Select the probing function: press the
i PROBING PL soft key

> The control displays the current 3-D basic
rotation.

» Position the touch probe near the first touch point

> Select the probing direction or probing routine by
soft key

> Start probing: press the NC Start key

» Position the touch probe near the second touch
point

» Start probing: press the NC Start key

» Position the touch probe near the third touch
point

> Start probing: press the NC Start key.

> The control measures the 3-D basic rotation and
displays the values for SPA, SPB, and SPC in
relation to the active coordinate system.

> If required, enter the reference angle

Activate 3-D basic rotation:
set > Press the SET BASIC ROTATION soft key

BASIC
ROTATION

Save the 3-D basic rotation to the preset table:
BASTO AOT. > Press the BASIC ROT. IN PRESET TBL soft key

IN
DATUM TBL

> Terminate the probing function: press the END

S soft key

The control saves the 3-D basic rotation in the SPA, SPB, and SPC
columns of the preset table.

Displaying 3-D basic rotation

If a 3-D basic rotation is saved in the active preset, the control shows

the 1 symbol for the 3-D basic rotation in the status display. The
control moves the machine axes according to the 3-D basic rotation.
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Aligning the 3-D basic rotation

If your machine has two rotary axes and the probed 3-D basic
rotation is activated, you can use the rotary axes to align the 3-D
basic rotation.

NOTICE
Danger of collision!

The control does not check for collisions before aligning the rotary
axes. Danger of collision if there is no pre-positioning movement.

> Move to a safe position before the alignment

Proceed as follows:
_— > Press the ALIGN ROT. AXES soft key
FoT. AXES > The control displays the calculated axis angles.
> Inthe help graphic, the control displays a warning
note pointing to the danger of collision when
tilting.
> Enter a feed rate
Select a solution where necessary
The control activates the 3-D rotation and updates
the axis-angle display.

kT > Select the positioning behavior

#

NO SYM

\ 2 4

Press the NC Start key

> The control aligns the axes. The Tilt working plane
function becomes active for this.

2]

After aligning the plane, you can align the reference axis with the
Probing rot function.

Canceling a 3-D basic rotation

PROBING > Select the probing function: press the
A PROBING PL soft key

> Enter O for all angles
> Press the SET BASIC ROTATION soft key

» Terminate the probing function: press the END
soft key
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Comparison of offset and 3D basic rotation
The following example shows how the two functions differ.

Offset 3D basic rotation

Initial state Initial state

Position display: Position display:

B Actual position ®  Actual position

= B=0 " B=0

= C=0 B C=0

Preset table: Preset table:

= SPB=0 m SPB=-30

= B_OFFS =-30 m B_OFFS=+0

m C_OFFS=+0 m C_OFFS=+0

Movement in +Z without tilting Movement in +Z without tilting

Movement in +Z with tilting Movement in +Z with tilting
PLANE SPATIAL with SPA+0 SPB  PLANE SPATIAL with SPA+0
+0 SPC+0 SPB+0 SPC+0

> The orientation is not > The orientation is correct!
correct! > The next machining step will
be correct.

HEIDENHAIN recommends using 3D basic rotation
because of its greater flexibility.
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5.10 Presetting with a 3-D touch probe (option
number 17)

Overview

Refer to your machine manual.

The machine manufacturer can disable presetting in
individual axes.

If you try to set a preset in a locked axis, the control will
issue either a warning or an error message, depending on
what the machine manufacturer has defined.

The following soft-key functions are available for setting a preset on
an aligned workpiece:

Soft key Function Page

Txieos Setting a preset in any axis 233
gjs:«ep Setting a corner as preset 234
mcc Setting a circle center as preset 235
ﬁ:ﬂj«ﬁcL Setting the center line as preset 238

With an active datum shift, the determined value is
referenced to the active preset (possibly a manual preset
defined in the Manual operation mode). The datum shift is
taken into account in the position display.

232 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Setup | Presetting with a 3-D touch probe (option number 17)

Presetting on any axis

HEIDENHAIN guarantees the proper operation of the touch
probe cycles only in conjunction with HEIDENHAIN touch
probes.

PROBING » Select the probing function: Press the
[ ] POSITION PROBING soft key
» Move the touch probe to a position near the touch
point
> Select the axis and probing direction, e.g. Probe in
direction Z-

> Probe: Press the NC Start key
> Preset: Enter the nominal coordinate

> Apply with the SET PRESET soft key
Further information: "Writing measured values
from the touch probe cycles to a datum table”,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table’,
Page 215

» Terminate the probing function: Press the END
soft key
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Corner as preset

@ Refer to your machine manual.

It depends on the machine whether you can compensate
workpiece misalignment with an offset (angle for table
rotation).

o HEIDENHAIN guarantees the proper operation of the touch
probe cycles only in conjunction with HEIDENHAIN touch
probes.

The manual "Corner as preset" probing function identifies the angle
and intersection of two straight lines.

PROBING > Select the probing function: Press the PROBING P
&» ’ soft key

» Position the touch probe near the first touch point
on the first workpiece edge

> Select the probe direction by soft key

> Probe: Press the NC Start key

» Position the touch probe near the second touch
point on the same workpiece edge

» Probe: Press the NC Start key

» Position the touch probe near the first touch point
on the second workpiece edge

> Select the probe direction by soft key

» Probe: Press the NC Start key

» Position the touch probe near the second touch
point on the same workpiece edge

> Probe: Press the NC Start key

> Preset: Enter the X and Y coordinates of the
preset in the menu window

> Apply with the SET PRESET soft key
Further information: "Writing measured values
from the touch probe cycles to a datum table”,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table",
Page 215

> Terminate the probing function: Press the END
soft key
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You can determine the intersection of two straight lines
using holes or studs and set it as a preset.

The ROT 1 soft key activates the angle of the first straight line as
basic rotation or as offset and the ROT 2 soft key activates the angle
or offset of the second straight line.

If you activate the basic rotation, the control automatically writes the
positions and the basic rotation to the preset table.

If you activate the offset, the control automatically writes the
positions and the offset or only the positions to the preset table.

Circle center as preset
With this function, you can set the preset at the center of bore holes,
circular pockets, cylinders, studs, circular islands, etc.

Inside circle:

The control probes the inside wall of a circle in all four coordinate vi
axis directions.

For incomplete circles (circular arcs) you can choose the appropriate
probing direction.

» Position the touch probe approximately in the
center of the circle

» Select the probing function: Press the
PROBING CC soft key

» Select the soft key for the desired probing

PROBING

T
(&-p
8

direction 4@
» Probe: Press the NC Start key. The touch probe

probes the inside wall of the circle in the selected
direction. Repeat this process. After the third
probing process, you can have the control
calculate the center (four touch points are
recommended)

» Terminate the probing procedure and switch to
the evaluation menu: Press the EVALUATE soft
key

» Preset: Enter the X and the Y coordinates of the
center of the circle in the menu window.

» Apply with the SET PRESET soft key
Further information: "Writing measured values
from the touch probe cycles to a datum table’,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table’,
Page 215

» Terminate the probing function: Press the END
soft key

o The control needs at least three touch points to calculate
outside or inside circles, e.g. with circle segments. More
precise results are obtained with four touch points. If
possible, always pre-position the touch probe to the center.
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Outside circle:

» Position the touch probe at a position near the
first touch point outside of the circle

PROBING > Select the probing function: Press the
- PROBING CC soft key
> Select the soft key for the desired probing
direction

> Probe: Press the NC Start key. The touch probe
probes the inside wall of the circle in the selected
direction. Repeat this process. After the third
probing process, you can have the control
calculate the center (four touch points are
recommended)

» Terminate the probing procedure and switch to
the evaluation menu: Press the EVALUATE soft
key

» Preset: Enter the coordinates of the preset

» Apply with the SET PRESET soft key
Further information: "Writing measured values
from the touch probe cycles to a datum table’,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table’,
Page 215

> Terminate the probing function: Press the END
soft key

<Y

Once the probing routine is completed, the control displays the
current coordinates of the circle center and the circle radius.
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Setting the preset using multiple holes or circular studs

The manual Circular pattern probing function is part of the Cir
probing function. Individual circles can be measured with paraxial
probing operations.

A second soft-key row provides the soft key PROBING CC (circular
pattern) for using multiple holes or circular studs to set the datum.
You can set the intersection of three or more elements to be probed
as a preset.

Setting the preset in the intersection of multiple holes or circular
studs:

» Pre-position touch probe
Select the Probing CC probing function

PROBING

» Select the probing function: Press the

e PROBING CC soft key
proecvG » Press the PROBING CC (probing of circular
= pattern) soft key

Probe a circular stud

» Circular stud should be probed automatically:

‘%‘ Press Stud soft key
‘ /.F) ‘ » Enter starting angle or select using soft key

» Start probing function: Press the NC Start key

» Hole should be probed automatically: Press the
‘ ‘ Hole soft key

» Enter starting angle or select using soft key

» Start probing function: Press the NC Start key

» Repeat the probing procedure for the remaining
elements

» Terminate the probing procedure and switch to
the evaluation menu: Press the EVALUATE soft
key

» Preset: Enter the X and the Y coordinates of the
center of the circle in the menu window.

» Apply with the SET PRESET soft key
Further information: "Writing measured values
from the touch probe cycles to a datum table”,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table’,
Page 215

» Terminate the probing function: Press the END
soft key
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Setting a center line as preset

PROBING > Select the probing function: Press the Y
. PROBING CL soft key

» Position the touch probe at a position near the
first touch point

> Select the probing direction by soft key
> Probe: Press the NC Start key

» Position the touch probe at a position near the
second touch point

> Probe: Press the NC Start key

> Preset: Enter the coordinates of the preset in the
menu window, confirm with the SET PRESET soft
key, or write the value to a table
Further information: "Writing measured values
from the touch probe cycles to a datum table”,
Page 214
Further information: "Writing measured values
from the touch probe cycles to the preset table’,
Page 215

» Terminate the probing function: Press the END
soft key

o If you desire, then after the second touch point you can
change the position of the centerline in the evaluation
menu, and thus the axis for setting the preset. Use the soft
keys to choose between principal axis, secondary axis, and
tool axis. This way you can determine the positions once,
and then store them in the principal axis as well as in the
secondary axis.
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Measuring workpieces with a 3-D touch probe

You can also use the touch probe in the Manual operation and
Electronic handwheel operating modes to perform simple
measurements on the workpiece. Numerous programmable touch-
probe cycles are available for more complex measuring tasks.

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

With a 3-D touch probe you can determine:
m  Position coordinates, and from them,
B Dimensions and angles on the workpiece

Finding the coordinates of a position on an aligned workpiece

» Select the probing function: Press the
PROBING POS soft key

» Move the touch probe to a position near the touch
point

» Select the probing direction and the axis to which
the coordinates relate: Use the corresponding soft
keys to select

» Start the probing process: Press the NC Start key

> The control shows the coordinates of the touch
point as preset.

PROBING

POS
o

Finding the coordinates of a corner point on the working plane
Find the coordinates of the corner point.

Further information: "Corner as preset ", Page 234

The control displays the coordinates of the probed corner as preset.

Measuring workpiece dimensions

» Select the probing function: Press the
PROBING POS soft key

» Position the touch probe at a position near the
first touch point A

» Select the probing direction by soft key
Probe: Press the NC Start key

» If you need the current preset later, write down the
value that appears in the display

Preset: Enter 0.
» Cancel the dialog: Press the END key

» Select the probing function again: Press the
PROBING POS soft key

» Position the touch probe at a position near the
second touch point B

» Select the probe direction with the soft keys:
Same axis but from the opposite direction

» Probe: Press the NC Start key

> The Measured value display shows the distance
between the two points on the coordinate axis.

PROBING

POS
+—o
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Resetting to the preset that was active before the length
measurement

» Select the probing function: Press the PROBING POS soft key
» Probe the first touch point again

» Set the preset to the value that you wrote down previously

» Cancel the dialog: Press the END key

Measuring angles

You can use the 3-D touch probe to measure angles in the working
plane. You can measure

B The angle between the angle reference axis and a workpiece
edge; or

® the angle between two sides

The measured angle is displayed as a value of max. 90°.

Finding the angle between the angle reference axis and a
workpiece edge

» Select the probe function by pressing the
PROBING ROT soft key

» Rotation angle: If you wish to restore the current
basic rotation later, note the value that appears
under Rotation Angle

» Perform a basic rotation with the workpiece edge
to be compared
Further information: "Compensating workpiece
misalignment with 3-D touch probe (option 17)",
Page 223

PROBING
(’/"‘\ ROT

» Press the PROBING ROT soft key to display the
angle between the angle reference axis and the

workpiece edge as the rotation angle

» Cancel the basic rotation, or restore the previous
basic rotation

» Set the rotation angle to the value that you
previously wrote down

PA
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Measuring the angle between two workpiece edges

PROBING » Select the probe function by pressing the
. PROBING ROT soft key

» Rotation angle: If you wish to restore the current
basic rotation later, note the value that appears
under Rotation Angle ®

> Perform a basic rotation with the workpiece edge
to be compared
Further information: "Compensating workpiece
misalignment with 3-D touch probe (option 17)",
Page 223

» Probe the second edge in the same way as for a
basic rotation, but do not set the rotation angle to
0

> Press the ROTATION PROBING soft key to display
the angle PA between the workpiece edges as the
rotation angle

» Cancel the basic rotation, or restore the previous
basic rotation by setting the rotation angle to the
value that you wrote down previously
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Setup | Tilting the working plane (option 8)

5.11 Tilting the working plane (option 8)

Application, function

Refer to your machine manual.

The Tilt working plane functions are adapted to the
control and the machine tool by the machine manufacturer.

The machine manufacturer also specifies whether the
programmed angles are interpreted by the control as
coordinates of the rotary axes (axis angles) or as angular
components of a tilted plane (spatial angles).

The control supports the tilting functions on machine tools with
swivel heads and/or tilting tables. Typical applications are, for
example, oblique holes or contours in an oblique plane. The working
plane is always tilted relative to the active datum. The program

is written as usual for machining in a main plane, such as the

X/Y plane, but is executed in a plane that is tilted relative to the main
plane.

There are three functions available for tilting the working plane:

= Manual tilting with the 3-D ROT soft key in the Manual operation
and Electronic handwheel operating modes
Further information: "To activate manual tilting", Page 244

®  Tilting under program control, Cycle 19 WORKING PLANE in the
NC program
Further information: User's Manual for Programming of
Machining Cycles

® Tilting under program control, PLANE function in the NC program
Further information: User's Manual for Klartext Programming or
ISO Programming

The control functions for tilting the working plane are coordinate
transformations. The working plane is always perpendicular to the
direction of the tool axis.

242 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Setup | Tilting the working plane (option 8)

Machine types

When tilting the working plane, the control differentiates between
two machine types:

Machine with tilting table

= You must bring the workpiece into the desired position for
machining by positioning the tilting table accordingly, for example
with an L block.

B The position of the transformed tool axis does not change
relative to the machine coordinate system. Thus if you rotate
the table—and therefore the workpiece—by 90° for example,
the coordinate system does not rotate. If you press the Z+ axis
direction key in the Manual operation mode, the tool moves in Z
+ direction.

= When calculating the active (transformed) coordinate system, the
control considers only the mechanically influenced offsets of the
particular tilting table (the translational components).

Machine with swivel head

B You must bring the tool into the desired position for machining
by positioning the swivel head accordingly, for example with an L
block

® The position of the tilted (transformed) tool axis changes relative
to the machine coordinate system. Thus if you rotate the swivel
head of your machine—and therefore the tool—in the B axis by
+90° for example, the coordinate system also rotates. If you
press the Z+ axis direction key in the Manual operation mode,
the tool moves in the X+ direction of the machine coordinate
system.

= When calculating the active coordinate system, the control
considers both the mechanically influenced offsets of the
particular swivel head (the translational components) as
well as offsets caused by tilting of the tool (3-D tool length
compensation).

The control only supports the Tilt working plane function
in combination with spindle axis Z.

Position display in a tilted system

The positions displayed in the status window (ACTL. and NOML.)
are referenced to the tilted coordinate system.

In the machine parameter CfgDisplayCoordSys (no. 127501) the
machine manufacturer defines the coordinate system in which the
status display shows an active datum shift.

Limitations on working with the tilting function

= The Actual-position capture function is not allowed if the Tilt
working plane function is active

® PLC positioning (determined by the machine tool builder) is not
possible.
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To activate manual tilting

“ an-roT ‘ » Press the 3D ROT soft key

2-2 > The control opens the Tilt working plane pop-up
window.

» Use the arrow keys to position the cursor on the

desired function

= Manual Operation Tool Axis

® Manual Operation 3-D ROT

®  Manual Operation Basic Rotation
» Press the ACTIVE soft key

» If required, use the arrow keys to position the
cursor on the desired rotary axis

» If necessary, press the 3-D ROT: AX. VALUES
SPA. ANGLE soft key

> The control now displays the spatial angle entry
fields.

If required, enter the tilting angle
Press the END key
> The entry is complete.

I
oz
5]

v

After setting the function Manual Operation 3-D ROT to
Active, the 3-D ROT: AX. VALUES SPA. ANGLE soft key
allows toggling between axis values and spatial angles.

Manual Operation Tool Axis

Refer to your machine manual.
Your machine manufacturer enables this function.

If the Traverse in Tool Axis function is active, then the control

displays the ¥ icon in the status display.

You can move only in the direction of the tool axis. The control locks
all other axes.

The traverse movement is active in the T-CS tool coordinate system.
Further information: "Tool coordinate system T-CS", Page 119

Manual Operation 3-D ROT

If the 3D-ROT function is active, then the control displays the ‘® icon
in the status display.

All axes move in a tilted working plane.

If a basic rotation or 3D basic rotation has additionally been saved to
the preset table, then it will automatically be taken into account.

The traversing movements are active in the WPL-CS working plane
coordinate system.

Further information: "Working plane coordinate system WPL-CS",
Page 117

Setup | Tilting the working plane (option 8)

TALt working plane
Posit
ﬁ Kinematics [61_8_HEAD _C_TABLE ‘D &
ram fun Inac B
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Setup | Tilting the working plane (option 8)

Manual Operation Basic Rotation
If the basic rotation function is active, then the control displays the
¥ icon in the status display.

If a basic rotation or a 3D basic rotation has already been saved
to the preset table, then the control additionally displays the
corresponding icon.

o If the Manual Operation Basic Rotation function is active,
then an active basic rotation or 3D basic rotation is taken
into account during manual movement of the axes. The
control displays two icons in the status display.

The axis movements take effect in the W-CS workpiece coordinate
system.

Further information: "Workpiece coordinate system W-CS",
Page 115

Program Run 3-D ROT

When activating the Tilt working plane function for the Program

run operating mode, the entered angle of rotation applies starting

from the first NC block of the NC program to be run.

If you use Cycle 19 WORKING PLANE or the PLANE function in the
NC program, then the angular values defined there become active.
The control will reset the entered angular values to 0.

o The control uses the following transformation types for

tilting:
= COORD ROT
= if a PLANE function was previously executed with
COORD ROT

= after PLANE RESET

®  with corresponding configuration of the machine
parameter CfgRotWorkPlane (no. 201200) by the
machine manufacturer
= TABLE ROT

= if a PLANE function was previously executed with
TABLE ROT

®  with corresponding configuration of the machine
parameter CfgRotWorkPlane (no. 201200) by the
machine manufacturer

@ A tilted working plane will remain active even after a control
restart.

Further information: "Crossing the reference point in a
tilted working plane’, Page 169

Deactivating manual tilting
To deactivate, set the desired function to Inactive in the Tilt
working plane menu.

Even if the 3D ROT dialog in the Manual operation operating mode
is set to Active, resetting the tilting (PLANE RESET) with an active
basic transformation will still work correctly.

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023

245



Setting the tool-axis direction as the active machining
direction

Refer to your machine manual.
Your machine manufacturer enables this function.

Using this function in the Manual operation and Electronic
handwheel operating modes, you can move the tool in the direction
in which the tool axis is currently pointed using the axis-direction
keys or the handwheel.

Use this function if

B You want to retract the tool in the direction of the tool axis during
suspension of a 5-axis machining program

B You want to machine with an inclined tool using the handwheel or
the axis direction keys in Manual Operation mode

30-ROT » To select manual tilting, press the 3-D ROT soft
g@ key.
» Use the cursor keys to move the cursor to the

Manual Operation Tool Axis menu item
> Press the ACTIVE soft key

‘ ACTIVE ‘

END » Press the END key

To deactivate, set the Manual Operation Tool Axis menu item in the
Tilt working plane menu to Inactive.

The ¥ icon appears in the status display when the Move in tool axis
direction function is active.

Setting a preset in a tilted coordinate system

After you have positioned the rotary axes, set the preset in the same

manner as for a non-tilted system. The behavior of the control during
presetting depends on the setting in the optional machine parameter
chkTiltingAxes (no. 204601):

Further information: "Introduction”, Page 205

Setup | Tilting the working plane (option 8)

Frogxam run, full sequence
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6.1 Graphics (option 20)

Application

The control graphically simulates a machining operation in the
following operating modes:

= Manual operation

Program run, single block

Program run, full sequence

Test Run

Positioning w/ Manual Data Input

o In the Positioning w/ Manual Data Input operating mode,
the workpiece blank that is currently active in the Program
Run, Full Sequence/Single Block operating mode is
shown.

The graphic depicts the workpiece as if it were being machined with
tool.

If a tool table is active, the control also takes the entries in columns
L, R, LCUTS, LU, RN, T-ANGLE, R_TIP and R2 into consideration.

The control will not show a graphic if

® no NC program is selected

® ascreen layout without graphics was selected

= the current NC program has no valid workpiece blank definition
||

with blank form definition with a subprogram, the BLK FORM
block was not yet run

The simulation of NC programs with 5-axis machining or
tilted machining might run at reduced speed. In the Graphic
settings group of the MOD menu, you can decrease the
Model quality and thus increase the speed of simulation.

Further information: "Graphic settings", Page 352

@ If you are using a TNC 620 with touch control, you can
replace some keystrokes with gestures.

Further information: "Operating the Touchscreen’,
Page 481

Graphics without Option 20 Advanced Graphic Features

Without option 20, you will not have a model available in the
following operating modes:

= Manual operation

= Program run, single block

® Program run, full sequence

E Test Run

® Positioning w/ Manual Data Input

The PROGRAM + WORKPIECE and WORKPIECE soft keys appear
dimmed.

The line graphic in Programming operating mode also functions
without option 20.

Testing and Running | Graphics (option 20)
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Testing and Running | Graphics (option 20)

View options
Display the VIEW OPTIONS as follows:
> Select the desired operating mode

> Press the VIEW OPTIONS soft key
OPTIONS

The available soft keys depend on the following settings:

m The selected view
You can select the view with the VIEW soft key.

B The selected model quality
You can select the model quality in the Graphic settings group of
the MOD menu.

The control provides the following VIEW OPTIONS:

Soft key Function

e Show the workpiece

Show the tool
Further information: "Tool", Page 251

Show the tool paths
Further information: "Tool", Page 251

VIEW Select the view
= . . oy "
W= ¥ Further information: "View", Page 252
neser Reset the tool paths
:ATHS
neser Reset the workpiece blank
FORM

Show the workpiece blank frame

Highlight the workpiece edges on 3-D model

Show the STL file of the finished part

Further information: User's Manual for Klartext
Programming or ISO Programming

Show the block numbers of the tool paths

Show the end points of the tool paths
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Testing and Running | Graphics (option 20)

Function

Show the workpiece in color

— Remove the chips

cnes Parts of the workpiece material that are cut off by
machining will be removed from the graphics.

meser Reset the tool paths
PaTiE

Rotate and zoom the workpiece

e
{4 Further information: "Rotating, zooming and
moving a graphic", Page 253
= Shift the sectional plane in the projection in three
% ﬂ planes
Further information: "Shifting the sectional plane”,
Page 255

Operating notes:

B The clearPathAtBlk machine parameter (no. 124203)
allows you to specify whether the tool paths are cleared
with a new BLK FORM in Test Run operating mode.

= |f points were output incorrectly by the postprocessor,
machining marks may occur on the workpiece. To
recognize these unwanted machining marks in time
(prior to machining), you can test externally created NC
programs for corresponding irregularities by displaying
the tool paths.

®  The control saves the state of the soft keys in non-
volatile memory.
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Testing and Running | Graphics (option 20)

Tool

Displaying the tool
If the L and LCUTS columns are defined in the tool table, the tool is
graphically displayed.

A realistic tool simulation may require additional definitions
(e.g., in the columns LU and RN for tool neck surfaces).

Further information: "Entering tool data into the table", Page 132
The control displays the tool in various colors:

= Turquoise: tool length

® Red: length of cutting edge and tool is engaged

m Blue: length of cutting edge and tool is retracted

Showing the tool paths
The control displays the following types of movement:

Function

Movements at rapid traverse and at the
programmed feed rate

TooL PATHS Movements at the programmed feed rate
Sldw

TOOL PATHS No movements
'l CI—

i ¥ |B v

0 If you move at rapid traverse inside a workpiece, both B e - -
the movement and the workpiece are shown in red at the -
respective location.

000244 2.3'T

Elﬁnlj[ i

| RESET

BLK
FORM

00:02:44  2.5°T

WORKPIECE

A X

To0L.

e X

TOOL PATHS

=

VIEW

=

RESET RESET oo
BLK

FoRM [SS et

TooL
PATHS
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Testing and Running | Graphics (option 20)

View
The control provides the following views:

Soft key Function
T oview | Plan view

([

view Projection in three planes

=

view 3-D view £
] Sl [
- | TooL VIEw
mos[H X e omOn

g
0010356 F MAX

RESET
BLK
FORM

Projection in three planes

The simulation shows three sectional planes and a 3-D model,
similar to a technical drawing.

00:07:57

=i

VIEW

CBlw

RESET
BLK
FORN

=
p %[ X" "X ,\‘

3-D view

The high-resolution 3-D view enables you to display the surface of
the machined workpiece in greater detail. Using a simulated light
source, the control creates realistic light and shadow conditions.

RESET.

it

BFE]l  ow

viEw
ORTIONS

START
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Testing and Running | Graphics (option 20)

Rotating, zooming and moving a graphic
Proceed as follows to rotate a graphic, for example:
» Select functions for rotating and zooming

=R
v > The control displays the following soft keys.
Soft key Function
= Rotate in 5° steps about the verti-

Tilt in 5° steps about the horizon-
tal axis

@
p— cal axis

=k

Enlarge the graphic stepwise

Reduce the graphic stepwise

5%

Reset the graphic to its original
size and angle

Move the graphic upward or

E downward

Move the graphic to the left or
right

|28

Reset the graphic to its original
position and angle

&

You can also use the mouse to change the graphic display. The
following functions are available:

In order to rotate the model shown in three dimensions, hold
down the right mouse button and move the mouse. If you
simultaneously press the shift key, you can only rotate the model
horizontally or vertically

To shift the model shown: Hold the center mouse button or
mouse wheel down and move the mouse. If you simultaneously
press the shift key, you can only shift the model horizontally or
vertically

To zoom in on a certain area: Mark a zoom area by holding the
left mouse button down.

After you release the left mouse button, the control zooms in on
the defined area.

» To rapidly magnify or reduce any area: Rotate the mouse wheel
backwards or forwards

> To return to the standard display: Press the shift key and
simultaneously double-click with the right mouse key. The
rotation angle is maintained if you only double-click with the right
mouse key

v

v

v

A\
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Testing and Running | Graphics (option 20)

Setting the speed of the Test Run mode

The most recently set speed stays active until a power
interruption. After the control has been started, the speed is
set to MAX.

After you have started a program, the control displays the following
soft keys with which you can set the simulation speed:

Soft key Functions

Test the NC program with the speed that will
be used when actually running the program
(programmed feed rates will be taken into
account)

Increase the simulation speed incrementally

Decrease the simulation speed incrementally

29 9

=
=
>

©S

Test run at the maximum possible speed
(default setting)

You can also set the simulation speed before you start a program:

> Select the function for setting the simulation
speed

> Select the desired function by soft key, e.g.
incrementally increasing the simulation speed

35

Repeating graphic simulation

A part program can be graphically simulated as often as desired. To
do so you can reset the graphic to the workpiece blank.

Soft key Function

RESET Show the unmachined workpiece blank
BLK
FORM
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Testing and Running | Graphics (option 20)

Shifting the sectional plane

The default setting of the sectional plane is selected so that it lies in
the working plane in the center of the workpiece blank and in the tool
axis on the top surface of the workpiece blank.

Proceed as follows to move the sectional plane:

= > Press the soft key for
%ﬂ shifting the sectional plane

> The control displays the following soft keys:

Soft key Function

%’ﬂ ﬁ tShheif;[i;ﬁ z/)ﬁ;i]g[al sectional plane to
b= = | B i
Bl B o

The position of the sectional planes is visible during shifting. The
shift remains active, even if you activate a new workpiece blank.

Resetting sectional planes

The shifted sectional plane also remains active for a new workpiece
blank. The sectional plan is automatically reset when the control is
restarted.

Proceed as follows to move the sectional plane to the default

position:
= > Press the soft key for
@ 1. resetting the sectional planes soft key
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Testing and Running | Monitoring for collisions

6.2 Monitoring for collisions

Application
Extended collision monitoring is available in the Test Run operating
mode.
The control issues a warning in the following events:
= Collisions between the tool holder and the workpiece
m Collisions between the tool and the workpiece
The control also considers inactive steps of a stepped tool.
= During material removal at rapid traverse

a Mo
10 END PGM WARNING MM

o ®  Extended collision monitoring helps you reduce the risk
of collision. However, the control cannot consider all . R

PG sTART
@ A stant
=]

:::

possible constellations during operation. I

m  The Advanced checks function in the simulation uses
the information from the workpiece blank definition for
workpiece monitoring. Even if several workpieces are
clamped in the machine, the control can monitor only
the active workpiece blank!

Further information: User's Manual for Klartext
Programming

To activate extended collision monitoring:
> Set the soft key to ON

> The control performs extended collision
monitoring during a test run.

256 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Testing and Running | Measurement of machining time (option 20)

6.3 Measurement of machining time (option
20)

Application

Machining time in the Test Run operating mode
The control calculates the duration of the tool movements and

displays this as machining time in the test run. The control takes
feed movements and dwell times into account.

The control does not dwell during the program test, but adds the
dwell times to the machining time.

The time determined by the control is only of limited value for
calculating the machining time because it does not take any
machine-dependent time intervals (e.g., for tool changes) into
consideration.

Proceed as follows to select the stopwatch function:

» Select the stopwatch function
STORE

> Select the desired function by soft key, e.g. saving
the displayed time

Soft key Stopwatch functions

sToRe Save the displayed time

400 Display the sum of saved time and displayed time
BT

ReseT Clear the displayed time

Machining time in the machine operating modes

Time display from program start to program end. The timer stops
whenever machining is interrupted.
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Testing and Running | Showing the workpiece blank in the working space (option 20)

6.4 Showing the workpiece blank in the
working space (option 20)

Application

In Test Run operating mode, you can graphically check the position
of the workpiece blank and the preset in the working space of the
machine. The graphics show the preset that has been set in the NC
program using Cycle 247. If you have not defined a preset in the NC
program, then the graphic shows the active preset on the machine.

A transparent cuboid represents the workpiece blank. Its dimensions
are shown in the BLK FORM table. The control takes over the
dimensions from the workpiece blank definition of the selected

NC program.

For a test run it normally does not matter where the workpiece

blank is located within the working space. If you activate

BLANK IN WORK SPACE working space monitoring, you must
graphically shift the workpiece blank so that it lies within the working
space. Use the soft keys shown in the table.

In addition, you can use the current machine status for the Test Run
operating mode.

The current machine status includes the following:
m  active machine kinematics

® active traverse ranges
B active machining modes
m  active working spaces
®  gctive preset
Soft key Function
Shift the workpiece blank in
- 4 positive or negative X direction
Shift the workpiece blank in
v & 7@ positive or negative Y direction
t & o Shift the workpiece blank in
positive or negative Z direction
g Use the current machine status
AoTIVE Display the current traverse range
sy
o Selecting the traverse range
RANGE The ranges of traverse are config-
ured by the machine manufactur-
er.
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Testing and Running | Showing the workpiece blank in the working space (option 20)

Soft key Function

Switch on/off the monitoring
function
Display the machine preset

RESET Set the principal axis values of the
THE . .
PRESET active preset to 0 for the simula-
tion

o For blank in work space, the control depicts the BLK FORM
only schematically.

= With BLK FORM CYLINDER, a cuboid is depicted as the
workpiece blank

= With BLK FORM ROTATION, no workpiece blank is
depicted
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Testing and Running | Measuring

6.5 Measuring

Application
In the Test Run operating mode, you can use the MEASURING soft
key to display the following information:

®  Approximated coordinates as XYZ values with reference to
workpiece coordinate system W-CS

Further information: "Workpiece coordinate system W-CS',
Page 115

= QOptional display

® FMAX: If the control machines at the maximum feed rate.
= Tool number
= Tool name

Proceed as follows to select the measuring function:
> Set the MEASURING soft key to ON

> Position the mouse pointer on the respective
position

> The control displays the positioning ball icon and
the surface orientation with a black and white
circle and a perpendicular line on it.

> The corresponding information is displayed in a
blue text field.

The MEASURING soft key is available in the following views:
B Plan view

®m 3-Dview

Further information: "View", Page 252
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Testing and Running | Optional program-run interruption

6.6 Optional program-run interruption

Application

Refer to your machine manual.

The behavior of this function varies depending on the
respective machine.

The control optionally interrupts program run at NC blocks in which
an M1 has been programmed. If you use M1 in the Program run
operating mode, the control does not switch off the spindle or the

coolant.
ot > Set the MO1 soft key to OFF
[oFF] > The control does not interrupt the Program run or

Test Run at NC blocks that contain an M1.
> Set the MO1 soft key to ON

> The control interrupts the Program run or Test
Run at NC blocks with M1.
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Testing and Running | Skipping NC blocks

6.7 Skipping NC blocks

You can have NC blocks skipped in the following operating modes:
= Test Run

® Program run, full sequence

® Program run, single block

= Positioning w/ Manual Data Input

Operating notes:

B This function does not work for TOOL DEF blocks.

= After a power interruption the control returns to the
most recently selected setting.

m The setting of the HIDE soft key is only effective in the
respective operating mode.

Test Run and Program Run

Application

In Test Run or Program Run, Full Sequence/Single Block operating
mode, the control can skip over NC blocks that you have preceded
by a slash (/):

Set the HIDE soft key to ON

The control skips the NC blocks.

Set the HIDE soft key to OFF

The control runs or tests the NC blocks.

vV v VvV VY

Procedure
You can optionally hide NC blocks.

To hide NC blocks in the Programming mode:
> Select the desired NC block

> Press the INSERT soft key
> The control inserts a slash (/).

To show NC blocks again in the Programming mode:
> Select the hidden NC block

» Press the REMOVE soft key
> The control removes the slash (/).
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Positioning w/ Manual Data Input

Application

o In order to skip NC blocks in the Positioning w/ Manual
Data Input operating mode, you need an alphabetic
keyboard.

In Positioning w/ Manual Data Input operating mode, you can
have the control skip NC blocks that have been marked corre-
spondingly. Proceed as follows:

> Set the HIDE soft key to ON
L ; > The control skips the NC blocks.
HIoE > Set the HIDE soft key to OFF

7 _on
[oFF] > The control runs the NC blocks.
Procedure

To hide NC blocks in the Positioning w/ Manual Data Input
operating mode:

» Select the desired NC block

? » Press the / key on the alphabetic keyboard
> The control inserts a slash (/).

To show NC blocks again in the Positioning w/ Manual Data
Input operating mode:

» Select the hidden NC block

> Press the Backspace key
> The control removes the slash (/).
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Testing and Running | Exporting a finished part

6.8 Exporting a finished part

Application

In the Test Run operating mode, the EXPORT WORKPIECE soft
key allows you to export the current status of the material removal
simulation as a 3D model in STL format.

The file size depends on the complexity of the geometry.

You can use the exported STL files as a workpiece blank
in the NC program of a subsequent machining step, for
example.

Further information: User's Manual for Klartext
Programming or ISO Programming

EXPORT

To export a 3-D model:
» Set the motion simulation to the desired status

EXPORT >
WORKPIECE

vVV VvV VvV VYV

Press the EXPORT WORKPIECE soft key
The control opens a pop-up window.
Enter the desired file name ‘
Select the desired target directory 7
Activate OPTIMIZED as needed (option 152)
The control simplifies the STL file when saving it.
Confirm the data entered

o oo
BLANK | WORKPIECE FINISHED SHOW
e was | v |
on | BFE]  on

.

e
biook o, | ewo pozwr |
(B on |BEEl  on

Optimized STL file output (option 152)

If you set OPTIMIZED to ON, the control exports a simplified STL file.
During this process, the control removes unnecessary triangles and
simplifies the 3D model to max. 20 000 triangles. You can use the
simplified STL file within BLK FORM FILE without any additional

adaptation.

Further information: User's Manual for Klartext Programming
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6.9 Testrun

Application

The simulation of NC programs and program sections in Test
Run operating mode helps you to detect programming errors, as
well as collisions and interruptions during program run, before
the actual machining process. The motion simulation enables the
visual inspection of both the machining result and the machine
movements.

The control helps you detect the following problems:
® Programming errors

®m  Geometrical incompatibilities

®  Missing data

= |mpossible jumps

= Material removal at rapid traverse
B Machining errors

m  Usage of locked tools

= Violation of the machine’'s working space

m Collisions between the tool shank or tool holder and the
workpiece

The following functions and information are available:
Block-by-block simulation

Cancellation of test at any NC block

Hiding or skipping of NC blocks

Determined machining time

Additional status display

Graphic display

The graphical representation functions and the quality
of the represented model depend on the settings in the
Graphic settings MOD function.

Further information: "Graphic settings', Page 352
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Keep the following in mind when performing a test run

With cuboid workpiece blanks, the control starts a test run after a

tool call at the following position:

® |n the working plane in the center of the defined BLK FORM

® |nthe tool axis, T mm above the MAX point defined in the BLK
FORM

With rotationally symmetrical workpiece blanks, the control starts a

test run after a tool call at the following position:

= |n the machining plane at the position X=0, Y=0

® |nthe tool axis T mm above the defined workpiece blank

The FN 27: TABWRITE and FUNCTION FILE functions are only

considered in the Program run, single block and Program run, full
sequence operating modes.

NOTICE

Danger of collision!

In the Test Run operating mode, the control does not take all
axis movements of the machine into consideration (e.g., PLC
positioning movements as well as movements from tool-change
macros and M functions). Thus, the test might be performed
without errors, but later operation will deviate from these results.
Danger of collision during machining!

> Test the NC program at the later machining position (BLANK
IN WORK SPACE)

> Program a safe intermediate position after the tool change and
before prepositioning

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

NOTICE

Danger of collision!

If you simulate an NC program that includes SQL commands,
the control might overwrite table values. Overwriting table values
might result in incorrect positioning of the machine. There is a
danger of collision.

» Program NC programs in such a way that SQL commands are
not executed during simulation

> Use FN18: SYSREAD ID992 NR16 to check whether the
NC program is active in a different operating mode or in
Simulation

Refer to your machine manual.

Your machine manufacturer can also define a tool-change
macro for the Test Run operating mode. This macro will
simulate the exact behavior of the machine.

In doing so, the machine manufacturer often changes the
simulated tool change position.

Testing and Running | Test run
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Test run execution

For the test run, you must activate a tool table (status S).
Select a tool table via the file manager in the Test Run
operating mode.

You can select any preset table (status S) for the test run.

Once you press the RESET + START soft key in the Test Run
operating mode, the control automatically uses the active preset
from the machine operating modes for simulation. This preset
remains selected when starting the test run until you define another
preset in the NC program. The control reads all other defined presets
from the preset table selected for the test run.

With the BLANK IN WORK SPACE function, you can activate
workspace monitoring for the test run.

Further information: "Showing the workpiece blank in the working
space (option 20)", Page 258

) » Operating mode: Press the Test Run key
» Call the file manager with the PGM MGT key and

select the file you wish to test

The control then displays the following soft keys:

Soft key Function
RESET Reset the blank form, reset the previous tool data
T and test the entire NC program

Test the entire NC program

o Test each NC block individually
=L

sToP Executes the Test Run until NC block N
i

Stop test run (this soft key only appears if you
have started the test run)

You can interrupt and continue the test run at any time, even within
machining cycles. In order to continue the test, the following actions
must not be performed:

B Selecting another NC block with the arrow keys or the GOTO key
= Making changes to the NC program
®  Selecting another NC program
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Executing a Test Run up to a certain NC block

With the STOP AT function the control executes a Test Run up to the
NC block with block number N.

To stop the Test Run at the desired NC block:
stop > Press the STOP AT soft key

AT

]
> Stop at: N = Enter the block number at which the
simulation should stop

> Enter the Program name of the NC program
containing the NC block with the selected block
number

> The control shows the name of the selected
NC program.

» |f the simulation is to be stopped in an
NC program that has been called using, for
example, CALL PGM, then enter this name.

> Repetitions = If N is located in a program-section
repeat, enter the number of repeats that you want
to run.
Default 1: The control stops before N is simulated

Possibilities in stopped condition

If you interrupt the Test Run with the STOP AT function, you have the
following possibilities in this stopped condition:

® Enable or disable NC block skip

= Optional program stop enable or disable

®  Modify graphics resolution and model

= Modify the NC program in the Programming operating mode

If you modify the NC program in the Programming operating mode,

the simulation behaves as follows:

= Modification before the interruption point: The simulation restarts
at the beginning

= Modification after the interruption point: Positioning at the
interruption point is possible with GOTO

Testing and Running | Test run
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Using the GOTO key

Jumping with the GOTO key

Use the GOTO key to jump to a specific location in the NC program,
regardless of the active operating mode.

Proceed as follows:

» Press the GOTO key

> The control opens a pop-up window.
» Enter a number
>

Select the jump statement by soft key, e.g. move
down the number of lines entered

N LINES

The control provides the following options:

Soft key Function
N LTnes Move up the number of lines entered
N LINES Move down the number of lines entered
G010 Jump to the block number entered
LINE
NUMBER

Use the GOTO function only during programming and
testing of NC programs. Use the Block scan function
during program run.

Further information: "Starting the NC program at any point:
Block scan’, Page 284

Quick selection with the GOTO key

With the GOTO key, you can open the Smart Select window that
makes it easy for you to select special functions or cycles.

To select special functions:

» Press the SPEC FCT key
» Press the GOTO key

> The control displays a pop-up window showing a
structural view of the special functions

» Select the desired function

Further information: User's Manual for Programming of Machining
Cycles

Opening the selection window with the GOTO key

When the control provides a selection menu, you can use the GOTO
key to open the selection window. This allows you to view the
available entries.
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Scrollbar

Screen content can be shifted with the mouse using the scroll
bar at the right edge of the program window. In addition, the size
and position of the scrollbar indicates program length and cursor
position.
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6.10 Program run

Application

In the Program run, full sequence operating mode, the control
executes an NC program continuously to its end or up to a program
stop.

In the Program run, single block operating mode, the control
executes each NC block individually after pressing the NC Start key.
With point pattern cycles and CYCL CALL PAT, the control stops
after each point. The workpiece blank definition will be interpreted as
a separate NC block.

You can use the following control functions in the Program run,
single block and Program run, full sequence operating modes:

Interrupt program run

Start the program run from a certain NC block
Skip NC blocks

Edit the tool table TOOL.T

Edit the active datum table or compensation table
Checking and changing Q parameters
Superimpose handwheel positioning

Functions for graphic simulation

Additional status display

NOTICE

Caution: Danger due to manipulated data!

If you execute NC programs directly from a network drive or a USB
device, you have no control over whether the NC program has
been changed or manipulated. In addition, the network speed can
slow down the execution of the NC program. Undesirable machine
movements or collisions may result.

> Copy the NC program and all called files to the TNC: drive

Running an NC program

Preparation

Clamp the workpiece to the machine table

> Set a preset

> Select the necessary tables and pallet files (status M)
> Select the NC program (status M)

v

Operating notes:

® You can change the feed rate and spindle speed using
the potentiometers.

® You can reduce the feed rate using the FMAX soft

key. This reduction affects all rapid traverse and feed
movements, even after the control has been restarted.

Program Run, Full Sequence
> Start the NC program with the NC Start key
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Program Run, Single Block

» Start each NC block of the NC program individually with the
NC Start key

Structuring NC programs

Definition and applications

The control enables you to comment NC programs in structuring
blocks. Structuring blocks are texts with up to 252 characters and
are used as comments or headlines for the subsequent program
lines.

With the aid of appropriate structuring blocks, you can organize long
and complex NC programs in a clear and comprehensible manner.

This function is particularly convenient if you want to change the
NC program later. Structuring blocks can be inserted into the
NC program at any point.

Structure blocks can also be displayed in a separate window, and be
edited or added to, as desired. Use the appropriate screen layout for
this.

The control manages the inserted structure items in a separate
file (extension: .SEC.DEP). This speeds navigation in the program
structure window.

The PROGRAM SECTS screen layout can be selected in the following
operating modes:

® Program run, single block

® Program run, full sequence

= Programming

Displaying the program structure window / Changing the active
window

PROGRAM

» Display structure window: For this screen layout
press the PROGRAM SECTS soft key

: » Change the active window: Press the
- CHANGE WINDOW soft key

o
SECTS

Selecting blocks in the program structure window

If you are scrolling through the program structure window block

by block, the control at the same time automatically moves the
corresponding NC blocks in the program window. This way you can
quickly skip large program sections.

Testing and Running | Program run

Manual. operation | BProgramming fone] I

THC: \nc_prog\BHB\Klax taxt\108.h
EXTEN

0 BEGIN POM 1GB WM

1 BLK FORM 0.1 Z X+0
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Checking and changing Q parameters

Procedure

You can check Q parameters in all operating modes, and also edit [EX7zooran run, o1 sequence @

them. s e ———

» If you are in a program run, interrupt it if required (e.g. by b e o "w« ‘ . %l
pressing the NC STOP key and the INTERNAL STOP soft key) or e
stop the test run ; ) o 7]

» To call the Q parameter functions, press the l:\
INFO Q INFO soft key or the Q key o | O] O |

> The control lists all of the parameters and their o  —r]— —— £
corresponding current values. DA — o
> Use the arrow keys or the GOTO key to select the ] — “ ” — |

desired parameter.

» If you want to change the value, then press the e & - o< @@
EDIT CURRENT FIELD soft key, enter the new -

value, and confirm with the ENT key

» If you want to leave the value unchanged, then
press the PRESENT VALUE soft key or close the
dialog with the END key

L1

0.000000000  MILLING DEPTH { J

0.000000000  TODL PATH OVERLAP

©0.000000000  ALLOWANCE FOR SIDE

0.000000000  ALLOWANCE FOR FLOOR

0.000000000  SURFACE COORDINATE

6.000000000  SET-UP CLEARANGE
0.000000000  GLEARANCE HETGHT

©0.000000000  ROUNDING RADIUS

©.000000000 ROTATIONAL DIRECTION

©0.000000000  PLUNGING DEPTH
0.000000000 FEED RATE FOR PLNGNG
6.000000000 FEED RATE F. ROUGHNG

©6.000000000  ROUGH-OUT TOOL
©0.000000000  ALLOWANCE FOR SIDE
0.000000000  CLTMB OR UP-CUT
©.000000000  RADIUS
©.000000000  TYPE OF DIMENSION
©.000000000  COARSE ROUGHING TOOL =

o If you want to check or edit local, global or string
parameters, press the SHOW PARAMETERS Q QL QR QS

soft key. The control then displays the specific parameter o L
type. The functions previously described also apply. T4 T e e oo |

While the control is executing an NC program, you cannot
edit the variables using the Q parameter list window.
Changes are only possible while program run has been
interrupted or aborted.

This status is reached after an NC block has been
executed, for example in Program run, single block

The following Q and QS parameters cannot be edited in the
Q parameter list window:

m Variable range from 100 to 199, because there might be
interferences with special functions in the control.

m Variable range from 1200 to 1399, because there might
be interferences with machine manufacturer-specific
functions.

All of the parameters with displayed comments are used by
the control within cycles or as transfer parameters.
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You can have Q parameters also be displayed in the additional status
display in all operating modes (except Programming mode).

» If needed, interrupt the program run (e.g., by pressing the
NC STOP key and the INTERNAL STOP soft key), or stop the test
run

> Display the soft key row for screen layout

o

v

PROGRAM

Select the layout option for the additional status
STA+TUS dISplay

> In the right half of the screen, the control shows
the Overview status form.

ﬂ > Press the STATUS OF Q PARAM. soft key

> Press the Q PARAMETER LIST soft key.
PARAMETER
L > The control opens a pop-up window.

» For each parameter type (Q, QL, QR, QS), define
the parameter numbers you wish to check.
Separate single Q parameters with a comma, and
connect sequential Q parameters with a hyphen,
e.g. 1,3,200-208. The input range per parameter
type is 132 characters

The display in the QPARA tab always contains eight
decimal places. The result of Q1 = COS 89.999 is

shown by the control as 0.00001745, for example.

Very large or very small values are displayed by

the control in exponential notation. The result of

Q1 = COS 89.999 * 0.001 is shown by the control as
+1.74532925e-08, where e-08 corresponds to the factor of
108,
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Interrupting, stopping or canceling a program

There are several ways to stop a program run:
® Interrupt program run (e.g., with the miscellaneous function MO)
m Stop the program run (e.g., with the NC Stop key)

= Stop the program run (e.g., with the NC Stop key in connection
with the INTERNAL STOP soft key)

® Terminate program run (e.g., with the miscellaneous functions
M2 or M30)

The control shows the current program run status in the status
display.
Further information: "General status display’, Page 63

In contrast to a stopped run, an interrupted, aborted (terminated)
program run enables certain actions by the user, including the
following:

®  Selecting an operating mode

m  Checking Q parameters and changing these if necessary using
the Q INFO function

® Changing the setting for the optional programmed interruption
with M1

®  Changing the setting for the programmed skipping of NC blocks
with /

Upon major errors, the control automatically aborts
program run (e.g., during a cycle call with stationary
spindle).
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Program-controlled interruptions

You can set interruptions directly in the NC program. The control
interrupts the program run in the NC block containing one of the
following inputs:

® Programmed stop STOP (with and without miscellaneous
function)

= Programmed stop MO
E Conditional stop M1

NOTICE

Danger of collision!

Certain manual interactions may lead to the control losing the
modally effective program information (i.e., the contextual
reference). Loss of this contextual reference may result in
unexpected and undesirable movements. There is a risk of
collision during the subsequent machining operation!
» Do not perform the following interactions:

®  Cursor movement to another NC block

® The jump command GOTO to another NC block

B Editing an NC block

m  Modifying the values of variables by using the Q INFO soft
key

m  Switching the operating modes

> Restore the contextual reference by repeating the required NC
blocks
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Manual program interruption

While an NC program is being executed in the Program run, full
sequence operating mode, select the Program run, single block
operating mode. The control interrupts the machining process at the
end of the current machining step.

Aborting program run
Eﬂ » Press the NC Stop key
= > The control does not finish the current NC block.

> The control shows the icon for stopped status in
the status display.

> Actions such as a change of operating mode are
not possible.

> The program can be resumed with the NC Start
key.

> Press the INTERNAL STOP soft key

INTERNAL
STOP

X > The control briefly shows the icon for program
cancellation in the status display.

> The control shows the icon for the exited inactive
o status in the status display.

> Actions such as a change of operating mode are
available again.

Compensations during program run

Application

During the program run, you can access the programmed
compensation tables and the active datum table. You can also make
changes to these tables. The changes only become effective after
activating the compensation again.

Functionality

A datum table can be activated by using the SEL TABLE function
within an NC program. The datum table remains active until you
select a new one.

Further information: User's Manual for Klartext Programming

The control displays the following information on the TRANS tab of
the additional status display:

B Name and path of the active datum table
= Active datum number
= Comment from the DOC column of the active datum number

Correction tables can be activated by using the SEL CORR-TABLE
function in the NC program.

Further information: User's Manual for Klartext Programming
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Activating tables manually

o If you work without SEL TABLE, you must activate the
desired datum table or compensation table in the Program
run, single block or Program run, full sequence
operating mode.

To activate a table in the Program run, full sequence operating

mode:

» Change to the Program run, full sequence
operating mode.

» Press the PGM MGT key

» Select the desired table

> The control activates the table for program run
and marks the file with the M status.

Editing a compensation table during program run
To edit a compensation table in the Program Run operating mode:

e ‘ » Pressthe OPEN COMPENS. TABLES soft key
e » Press the soft key for the desired table (e.g.,
TABLE DATUM TABLE

The control opens the active datum table.
Set the EDIT soft key to ON

Select the desired value

Edit the value

vV vy VvVy

The changed data do not take effect until after the
compensation has been activated again.

Transferring the actual position into the datum table

In the datum table, you can enter the current tool position in the
respective axis by using the ACTUAL POSITION CAPTURE key.

The current tool position can be transferred into the datum table as
follows:

Set the EDIT soft key to ON
Select the desired value
Press the ACTUAL POSITION CAPTURE key

The control now loads the current position into
the selected axis.

vV v . v Vv

After you have changed a value in a datum table, you must
save the change with the ENT key. Otherwise, the change
will not be taken into account when the NC program is
executed.

A datum change will only become effective after you have
called Cycle 7 or TRANS DATUM again.
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Moving the machine axes during an interruption

While a program run is interrupted, you can move the axes manually. T
If, at the time of the interruption, the Tilt working plane function o
(option 8) is active, then the 3-D ROT soft key becomes available. e 1"

In the 3-D ROT menu, you can choose between the following
functions:

Soft key Status Function

display T

: B2 [ [EoREEY | +0.000 ]

icon o -17. 258 B +0.000 :
+0.400 P
—— e &
=

fovx 100 u B

WeL-C8

<

No icon You can move the axes in the machine e o0
b coordinate system (M-CS). o

Further information: "Machine coordinate
system M-CS', Page 111

w-cs You can move the axes in the workpiece
v w coordinate system (W-CS).
Further information: "Workpiece coordi-
nate system W-CS", Page 115

WPL-Cs @ You can move the axes in the working-
& plane coordinate system (WPL-CS).
Further information: "Working plane
coordinate system WPL-CS', Page 117

T-cs K You can move the axes in the tool coordi-
nate system (T-CS).

The control locks the other axes.

Further information: "Tool coordinate
system T-CS', Page 119

Refer to your machine manual.

Your machine manufacturer enables the function for
traversing in the tool-axis direction.

NOTICE

Danger of collision!

During a program interruption, you can move the axes manually
(e.g., in order to retract from a hole when the working plane is
tilted). Selecting an incorrect 3D ROT setting or moving the tool in
the wrong direction involves risk of collision!

> It is better to use the T-CS function

> Check the direction of movement

> Move at slow feed rate

Modifying the preset during an interruption

If you modify the active preset during an interruption, resuming the
program run is only possible with GOTO or mid-program startup at
the interruption point.
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Example: Retracting the spindle after tool breakage
» Interrupt machining

» Enable the axis-direction keys: Press the MANUAL TRAVERSE soft

key

» Move the machine axes with the axis direction keys

®

Refer to your machine manual.

On some machines, you may have to press the NC Start
key after the MANUAL TRAVERSE soft key to enable the
axis-direction keys.

Resuming program run after an interruption

The control saves the following data during a program interruption:

= The last tool that was called

m Current coordinate transformations (e.g., datum shift, rotation,

mirroring)
®m The coordinates of the circle center that was last defined

The control uses the stored data for returning the tool to the contour

after manual machine axis positioning during an interruption
(RESTORE POSITION soft key).

Operating notes:

® The saved data remains active until it is reset (e.g., by
selecting a program).

= [f you interrupt an NC program using the
INTERNAL STOP soft key, you have to start machining

at the start of the program or by using the BLOCK SCAN

function.

® For program interruptions within program-section
repeats or subprograms, you have to use the
BLOCK SCAN function for re-entering at the point of
interruption.

= With machining cycles, mid-program startup is always
executed at the start of the cycle. If you interrupt a
program run during a machining cycle, the control
repeats machining steps already carried out after a
block scan.

Resuming the program run with the NC Start key

You can resume program run by pressing the NC Start key if the
NC program was stopped in one of the following ways:

® Press the NC Stop key
. Programmed interruption

Resuming program run after an error

With an erasable error message:

» Remove the cause of the error

» Clear the error message from the screen: Press the CE key

» Restart the program, or resume program run where it was
interrupted

280
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Retraction after a power interruption

Refer to your machine manual.

Your machine manufacturer configures and enables the
Retraction mode of operation.

With the Retraction mode of operation you can disengage the tool
from the workpiece after an interruption in power.

If you activated a feed rate limit before a power failure, this
is still active. You can deactivate the feed-rate limit using the
CANCEL THE FEED RATE LIMITATION soft key.

The Retraction mode of operation is selectable in the following
conditions:

= Power interrupted
= No control voltage for the relay
® Traversing the reference points

The Retraction operating mode offers the following modes of
traverse:

Mode Function

Machine axes Movement of all axes in the machine coordi-
nate system

Tilted system Movement of all axes in the active coordinate
system
Effective parameters: Position of the tilting
axes

Tool axis Movements of the tool axis in the active

coordinate system

Thread Movements of the tool axis in the active
coordinate system with compensating
movement of the spindle

Effective parameters: Thread pitch and direc-
tion of rotation

0 If the Tilt working plane function (option 8) is enabled on
your control, then the Tilted system traverse mode is also
available.

The control selects the mode of traverse and the associated
parameters automatically. If the traverse mode or the parameters
have not been correctly preselected, you are able to reset them
manually.
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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

Example

The power failed while a thread cutting cycle in the tilted working
plane was being performed. You have to retract the tap:

» Switch on the power supply for control and machine

> The control starts the operating system. This process may take
several minutes.

> The control will then display the Power interrupted message in
the screen header.

» Activate the Retraction mode: Press the
RETRACT soft key

> The control displays the message Retraction
selected

Confirm the power interruption: Press the CE key
> The control compiles the PLC program.

ﬂ
m
v

@ » Switch on the machine control voltage

> The control checks the functioning of the
EMERGENCY STOP circuit. If there is at least one
non-referenced axis, you will have to compare
the displayed position values with the actual
axis values and confirm that they are correct. If
required, follow the dialog.
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> Check the preselected traverse mode: If required, select THREAD

» Check the preselected thread pitch: If required, enter the thread
pitch

» Check the preselected direction of rotation: if needed, select the
turning direction of the thread
Right-handed thread: the main spindle turns clockwise when
moving into the workpiece, counter-clockwise when retracting
from it; left-handed thread: main spindle turns counter-clockwise
when moving into the workpiece and clockwise when retracting
from it

» Activate retraction: Press the RETRACT soft key

> Retraction: Retract the tool with the axis direction keys or the
electronic handwheel
Axis key Z+: Retraction from the workpiece
Axis key Z-: Moving into the workpiece

» Exit retraction: Return to the original soft-key level

i » End the Retraction operating mode: Press the
RETRACTION END RETRACTION soft key

> The control checks whether the Retraction
operating mode can be ended. If necessary, follow
the dialog.

> Answer confirmation request: If the tool was not correctly
retracted, press the NO soft key. If the tool was correctly
retracted, press the YES soft key.

> The control hides the Retraction selected dialog.
> Initialize the machine: If required, traverse the reference points

» Establish the desired machine condition: If required, reset the
tilted working plane
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Starting the NC program at any point: Block scan

Refer to your machine manual.

The BLOCK SCAN function must be enabled and configured
by the machine manufacturer.

The BLOCK SCAN function allows you to start an NC program at any
desired NC block. The control factors workpiece machining up to
this NC block into the calculations.

If the NC program was interrupted under the following conditions,
the control saves the interruption point:

® The INTERNAL STOP soft key
B Emergency stop
= Power failure

If, while restarting, the control finds a saved point of interruption,
then it outputs a message. You can then execute a block scan
directly to the point of interruption.

You have the following options for a block scan:

m Block scan in the main program, with repetitions if necessary
B Multi-level block scan in subprograms and touch probe cycles
® Block scan in a point table

® Block scan in pallet programs

At the start of the block scan, the control resets all data, as when
selecting an NC program. During the block scan, you can switch
between Program Run Full Sequence and Program Run Single
Block.

NOTICE

Danger of collision!

The Block scan function skips over the programmed touch probe
cycles. As a result, the result parameters contain no values or,
possibly, incorrect values. If the subsequent machining operation
uses these result parameters, then there is a risk of collision!

> Use the Block scan function in multiple steps

The BLOCK SCAN function must not be used in conjunction
with the following functions:

® Touch probe cycles 0, 1, 3, and 4 during the block scan
search phase

Testing and Running | Program run
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Procedure for simple block scan

o The control only displays the dialogs required by the
process in the pop-up window.

» Press the BLOCK SCAN soft key

> The control shows a pop-up window with the
active main program.

> Start-up at: N =: Enter the number of the
NC block where you wish to enter the NC program

» Program: Check the name and path of the
NC program containing the NC block, or enter
with the SELECT soft key

> Repetitions: If the NC block is located within a
program section repeat, enter the number of the
repetition that should be run next.

> Press the ADVANCED soft key if needed

e > |If needed, press the SELECT LAST BLOCK soft key
Last in order to select the last saved interruption
[ Press the NC Start key

\ 2 4

The control starts the block scan, calculates until
the entered NC block, and shows the next dialog.

If you changed the machine status:

3 > Press the NC Start key

> The control restores the machine status (e.g.,
TOOL CALL or M functions and shows the next

dialog).
If you changed the axis positions:
£ > Press the NC Start key

> The control approaches the specified positions
in the specified sequence and shows the next
dialog.
Approach axes in individually selected sequence:
Further information: "Returning to the contour’,
Page 290

! > Press the NC Start key

> The control resumes execution of the NC
program.
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Example of simple block scan

Even after an internal stop, the control shows the number
of repetitions on the Overview tab of the status display.

After an internal stop, you would like to start in NC block 12 in the
third machining operation of LBL 1.

Enter the following data in the pop-up window:
® Start-up at: N =12
B Repetitions 3

Procedure for multi-level block scan

If you, for example, start in a subprogram that is called several times
by the main program, then use the multi-level block scan. For this
purpose, jump in the main program to the desired subprogram call.
With the CONTINUE BLOCK SCAN function, you can jump further
from this position.

Operating notes:

= The control only displays the dialogs required by the
process in the pop-up window.

B You can also continue the BLOCK SCAN without
restoring the machine status and the axis position
of the first startup point. For this, press the
CONTINUE BLOCK SCAN soft key before confirming the
restoration with the NC Start key.
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Block scan to the first start-up point:

> Press the BLOCK SCAN soft key

» Enter the first NC block where you wish to start
> Press the ADVANCED soft key if needed

_seieor > If needed, press the SELECT LAST BLOCK soft key
Last in order to select the last saved interruption
3 > Press the NC Start key

> The control starts the block scan and calculates
until the entered NC block.

If the control should restore the machine status of the entered NC
block:
£ > Press the NC Start key

> The control restores the machine status (e.g.,
TOOL CALL, M functions).

If the control should restore the axis positions:

3 > Press the NC Start key

> The control moves in the specified sequence to
the specified positions.

If the control should run the NC block:

> Select the Program Run Single Block operating
mode if required

0 > Press the NC Start key
> The control runs the NC block.
Block scan to the next start-up point:

Bﬁgzzl:ﬁu » Press the CONTINUE BLOCK SCAN soft key
» Enter the NC block where you wish to start
If you changed the machine status:
> Press the NC Start key

If you changed the axis positions:
> Press the NC Start key

If the control should run the NC block:
£ > Press the NC Start key

> Repeat these steps if required to jump to the next
start-up point
Press the NC Start key

The control resumes execution of the NC
program.

3

\ 2 4
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Example of multi-level block scan

You run a main program with several subprogram calls in the

NC program Sub.h. You work with a touch probe cycle in the main
program. You use the result of the touch probe cycle later for
positioning.

After an internal stop you wish to start up in NC block 8 in the
second call of the subprogram. This subprogram call is in NC block
53 of the main program. The touch probe cycle is in NC block 28 of
the main program (i.e., before the desired start-up point).

> Press the BLOCK SCAN soft key

> In the pop-up window enter the following data:
® Start-up at: N =28
= Repetitions 1

Select the Program Run Single Block operating
mode if required

9
v

Press the NC Start key until the control runs the
touch probe cycle

> The control saves the result.
» Press the CONTINUE BLOCK SCAN soft key
Ti= > In the pop-up window enter the following data:
® Start-up at: N =53
B Repetitions 1

g

> Press the NC Start key until the control runs the
NC block
> The control jumps into the subprogram Sub.h.
oonTIE > Press the CONTINUE BLOCK SCAN soft key
< i= > In the pop-up window enter the following data:

= Start-up at: N =8
= Repetitions 1

Press the NC Start key until the control runs the
NC block

> The control continues to run the subprogram and
then returns to the main program.

t
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Block scan in a point table

If you start in a point table called by the main program, use the
ADVANCED soft key.

SELECT
[=i= |

LAST

BLOCK SCAN

Press the BLOCK SCAN soft key

The control shows a pop-up window.
Press the ADVANCED soft key

The control expands the pop-up window.

Point number: Enter the row number of the point
table you start with

» Point file: Enter the name and path of the point
table

» If required, press the SELECT LAST BLOCK soft
key in order to select the last saved interruption

vV vV Vv Vy

» Press the NC Start key

If you would like to use the block scan function to start in a point

pattern, then proceed just as you would for starting in the point table.
Enter the desired point number in the Point number input field. The

first point in the point pattern has the point number 0.

Block scan in pallet programs

With the pallet management, you can also use the BLOCK SCAN
function in conjunction with pallet tables.

If you interrupt the processing of pallet tables, the control always

suggests the previously selected NC block of the interrupted NC
program for the BLOCK SCAN function.

For BLOCK SCAN in pallet tables, you also define the

Pallet line input field. The input refers to the line in the NR
pallet table. This input is always required as an NC program
may occur several times in a pallet table.

If you use the block scan to start in a pallet table, the
control will always execute the chosen row in the pallet
table as a workpiece-oriented process. After the pallet
table line selected in BLOCK SCAN, the control resumes
machining according to the defined machining method.

SELECT

LAST
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» Press the BLOCK SCAN soft key
> The control opens a pop-up window.

> Pallet line: Enter the row number of the pallet
table

» Enter the Repetitions if the NC block is located
within a program section repeat

» Press the ADVANCED soft key if required

> The control expands the pop-up window.

Press the SELECT LAST BLOCK soft key to select
the last saved interruption

> Press the NC Start key

v
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Returning to the contour

With the RESTORE POSITION function, the control moves the tool to
the workpiece contour in the following situations:

®m Return to the contour after the machine axes were moved
during a program interruption that was not performed with the
INTERNAL STOP function.

® Return to the contour after a block scan (e.g., after an interruption
with INTERNAL STOP)

= Depending on the machine, if the position of an axis has changed
after the control loop has been opened during a program
interruption

Procedure

To approach the contour:

> Press the RESTORE POSITION soft key
POSITION

> Restore the machine status, if required
Approach the axes in the sequence shown by the control:
> Press the NC Start key

Approach the axes according to individually selected sequence:
_ > Press the SELECT AXIS soft key

> Press the soft key of the first axis

13 > Press the NC Start key

> Press the soft key of the second axis
Press the NC Start key

v

3

> Repeat the process for all axes

If the tool is located in the tool axis below the position to be
approached, then the control offers the tool axis as the first
traverse direction.

290
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Procedure for manual axes
Manual axes are non-driven axes that need to be positioned by the
machine operator.

If the axes to be returned to the contour include manual axes, the
control does not display a sequence for approaching. The control
automatically displays the soft keys of the available axes.

To return to the contour:

E > Press the soft key of the manual axis

» Position the manual axis to the value shown in the
dialog

> When a manual axis with encoder has reached
the position, the control automatically removes
the value from the dialog.

E > Press the soft key of the manual axis again
T > The control saves the position.

When all manual axes available have been positioned, the
control suggest a sequence for positioning the remaining
axes.

In the machine parameter restoreAxis (no. 200305), the
machine manufacturer defines in which sequence of axes
the control approaches the contour again.
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6.11 Running CAM programs

If you create NC programs externally using a CAM system, you
should pay attention to the recommendations detailed below.

This will enable you to optimally use the powerful motion control
functionality provided by the control and usually create better
workpiece surfaces with shorter machining times. Despite high
machining speeds, the control still achieves a very high contour
accuracy. The basis for this is the HEROS 5 real-time operating
system in conjunction with the ADP (Advanced Dynamic Prediction)
function of the TNC 620. This enables the control to also efficiently
process NC programs with high point densities.

From 3-D model to NC program

Here is a simplified description of the process for creating an NC
program from a CAD model:

> CAD: Model creation
Construction departments prepare a 3-D model of the workpiece
to be machined. Ideally the 3-D model is designed for the center
of tolerance.

» CAM: Path generation, tool compensation
The CAM programmer specifies the machining strategies for
the areas of the workpiece to be machined. The CAM system
uses the surfaces of the CAD model to calculate the paths of
the tool movements. These tool paths consist of individual
points calculated by the CAM system so that each surface
to be machined is approximated as nearly as possible while
considering chord errors and tolerances. This way, a machine-
neutral NC program is created, known as a CLDATA file (cutter
location data). A postprocessor generates a machine- and
control-specific NC program, which can be processed by the CNC
control. The postprocessor is adapted according to the machine
tool and the control. The postprocessor is the link between the
CAM system and the CNC control.

> Control: Motion control, tolerance monitoring, velocity profile
The control uses the points defined in the NC program to
calculate the movements of each machine axis as well as the
required velocity profiles. Powerful filter functions then process
and smooth the contour so that the control does not exceed the
maximum permissible path deviation.

> Mechatronics: Feed control, drive technology, machine tool
The motions and velocity profiles calculated by the control
are realized as actual tool movements by the machine’s drive
system.

Testing and Running | Running CAM programs

292 HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023



Testing and Running | Running CAM programs

Considerations required for post processor configuration

Take the following points into account with post processor
configuration:

®  Always set the data output for axis positions to at least four
decimal places. This way you improve the quality of the NC
data and avoid rounding errors, which can result in defects
visible to the naked eye on the workpiece surface. Output of five
decimal places may achieve improved surface quality for optical
components as well as components with very large radii (i.e.
small curvatures), for example molds for the automotive industry

m  Always set the data output for the machining of surface normal
vectors (LN blocks, only Klartext conversational programming) to
exactly seven decimal places

= Avoid using successive incremental NC blocks because this may
lead to the tolerances of the individual NC blocks being added
together in the output

m  Set the tolerance in Cycle 32 so that in standard behavior it is at
least twice as large as the chord error defined in the CAM system.
Also note the information describing the functioning of Cycle 32

= |f the chord error selected in the CAM program is too large,

then, depending on the respective curvature of a contour, large
distances between NC blocks can result, each with large changes
of direction. During machining this leads to drops in the feed rate
at the block transitions. Recurring and equal accelerations (i.e.
force excitation), caused by feed-rate drops in the heterogeneous
NC program, can lead to undesirable excitation of vibrations in
the machine structure.

= You can also use arc blocks instead of linear blocks to connect
the path points calculated by the CAM system. The control
internally calculates circles more accurately than can be defined
via the input format

= Do not output any intermediate points on exactly straight lines.
Intermediate points that are not exactly on a straight line can
result in defects visible to the naked eye on the workpiece surface

® There should be exactly one NC data point at curvature
transitions (corners)

= Avoid sequences of many short block paths. Short paths between
blocks are generated in the CAM system when there are large
curvature transitions with very small chord errors in effect.
Exactly straight lines do not require such short block paths, which
are often forced by the continuous output of points from the CAM
system

B Avoid a perfectly even distribution of points over surfaces with
a uniform curvature, since this could result in patterns on the
workpiece surface

® For 5-axis simultaneous programs: avoid the duplicated output of
positions if they only differ in the tool's angle of inclination

= Avoid the output of the feed rate in every NC block. This would
negatively influence the control’s velocity profile
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If a subprogram call and a subprogram definition are separated
by multiple NC blocks, program execution might be interrupted
due to the calculation effort. Use the following options to avoid
problems such as dwell marks due to interruptions:

m Put subprograms that define retraction positions at the
beginning of the program. Thus, the control "knows" where to
find the subprogram when it is called later.

® Use a separate NC program for machining positions or
coordinate transformations. This ensures that the control
simply needs to call that program when safety positions and
coordinate transformations are required in the NC program.

Useful configurations for the machine tool operator:

= |n order to enable a realistic graphic simulation, use 3-D models
in STL format as a workpiece blank and finished part

In order to improve the structure of large NC programs, use the
control's structuring function

Use the control's commenting function in order to document NC
programs

Use the comprehensive cycles of the control available for the
machining of holes and simple pocket geometries

Further information: User's Manual for Programming of
Machining Cycles

For fits, output the contours with RL/RR tool radius
compensation. This makes it easy for the machine operator to
make necessary compensations

Separate feed rates for pre-positioning, machining, and
downfeeds, and define them via Q parameters at the beginning of
the program

Example: Variable feed rate definitions

FEED RATE FOR POSITIONING
FEED RATE FOR PLUNGING
FEED RATE FOR MILLING

N
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Please note the following for CAM programming

Adapting chord errors

Programming notes:

m For finishing operations, do not set the chord error in the
CAM system to a value greater than 5 um. In Cycle 32,
use an appropriate tolerance factor T of 1.3 to 3.

® For roughing operations, the total of the chord error and
the tolerance T must be less than the defined machining
oversize. In this way you can avoid contour damage.

®  The specific values depend upon the dynamics of your
machine.

V%

Adapt the chord error in the CAM program, depending on the

machining:

= Roughing with preference for speed:
Use higher values for the chord error and the matching tolerance
value in Cycle 32. Both values depend on the oversize required
on the contour. If a special cycle is available on your machine,
use the roughing mode. In roughing mode the machine generally
moves with high jerk values and high accelerations

= Normal tolerance in Cycle 32: Between 0.05 mm and 0.3 mm

= Normal chord error in the CAM system: Between
0.004 mm and 0.030 mm

= Finishing with preference for high accuracy:
Use smaller values for the chord error and a matching low
tolerance in Cycle 32. The data density must be high enough for
the control to detect transitions and corners exactly. If a special
cycle is available on your machine, use the finishing mode. In
finishing mode the machine generally moves with low jerk values
and low accelerations

= Normal tolerance in Cycle 32: Between 0.002 mm and
0.006 mm

® Normal chord error in the CAM system: Between
0.001T mm and 0.004 mm

= Finishing with preference for high surface quality:
Use small values for the chord error and a matching larger
tolerance in Cycle 32. The control is then able to better smooth
the contour. If a special cycle is available on your machine, use
the finishing mode. In finishing mode the machine generally
moves with low jerk values and low accelerations

= Normal tolerance in Cycle 32: Between 0.070 mm and
0.020 mm

. Normal chord error in the CAM system: Approx. 0.005 mm
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Further adaptations
Take the following points into account with CAM programming:

® For slow machining feed rates or contours with large radii, define
the chord error to be only one-third to one-fifth of tolerance T in
Cycle 32. Additionally, define the maximum permissible point
spacing to be between 0.25 mm and 0.5 mm. The geometry error
or model error should also be specified to be very small (max.
Tum).

= Even at higher machining feed rates, point spacings of greater
than 2.5 mm are not recommended for curved contour areas

® For straight contour elements, one NC point at the beginning of
a line and one NC point at the end suffice. Avoid the output of
intermediate positions

= |n programs with five axes moving simultaneously, avoid large
changes in the ratio of path lengths in linear and rotational
blocks. Otherwise large reductions in the feed rate could result at
the tool reference point (TCP)

® The feed-rate limitation for compensating movements (e.g. via
M128 F...) should be used only in exceptional cases. The feed-
rate limitation for compensating movements can cause large
reductions in the feed rate at the tool reference point (TCP).

B NC programs for 5-axis simultaneous machining with spherical
cutters should preferably be output for the center of the sphere.
The NC data are then generally more uniform. In Cycle 32,
you can additionally set a higher rotary axis tolerance TA (e.g.,
between 1° and 3°) for an even more constant feed-rate curve at
the tool center point (TCP).

m For NC programs for 5-axis simultaneous machining with toroid
cutters or spherical cutters, where the NC output is for the south
pole of the sphere, choose a lower rotary axis tolerance. 0.1°
is a typical value. However, the maximum permissible contour
damage is the decisive factor for the rotational axis tolerance.
This contour damage depends on the possible tool tilting, tool
radius and engagement depth of the tool.

With 5-axis hobbing with an end mill, you can calculate the
maximum possible contour damage T directly from the cutter
engagement length L and permissible contour tolerance TA:
T~KxLxTAwithK=0.0175[1/°]

Example: L=10mm, TA=0.1>2T =0.0175 mm
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Possibilities for intervention on the control

Cycle 32 TOLERANCE is available for influencing the behavior of
CAM programs directly on the control. Please note the information
describing the functioning of Cycle 32. Also note the interactions
with the chord error defined in the CAM system.

Further information: User's Manual for Programming of Machining
Cycles

Refer to your machine manual.

Some machine manufacturer provide an additional cycle
for adapting the behavior of the machine to the respective
machining operation (e.g., Cycle 332 Tuning). Cycle 332
can be used to modify filter settings, acceleration settings,
and jerk settings.

Example

ADP motion control

This function must be enabled and adapted by the machine
manufacturer.

An insufficient quality of data in NC programs created on CAM
systems frequently causes inferior surface quality of the milled
workpieces. The ADP (Advanced Dynamic Prediction) feature
expands the conventional look-ahead of the permissible maximum
feed rate profile and optimizes the motion control of the feed axes
during milling. This enables clean surfaces with short machining
times to be cut, even with a strongly fluctuating distribution of points
in adjacent tool paths. This significantly reduces or eliminates the
reworking complexity.

These are the most important benefits of ADP:

= Symmetrical feed-rate behavior on forward and backward paths
with bidirectional milling

Uniform feed rate curves with adjacent cutter paths

Improved reaction to negative effects (e.g. short, step-like
contours, coarse chord tolerances, heavily rounded block end-
point coordinates) in NC programs generated by CAM systems

Precise compliance to dynamic characteristics even in difficult
conditions
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6.12 Functions for program display

Overview

In the Program Run Single Block and Program Run Full Sequence
operating modes, the control displays the following soft keys for
displaying the NC program in pages:

Soft key Function

PAGE Go back one screen in the NC program
nie Go forward one screen in the NC program
? Select start of program
i Select end of program
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6.13 Automatic program start

Application

@ Refer to your machine manual. ["—‘]_! ;

The control must be specially prepared by the machine
manufacturer for use of the automatic program start
function.

A DANGER

Caution: hazard to the user!

@ oa:e0:00
Kext\IS.H

1 e [  [Fewens

e ==
v | +77.389 |l +0.000
-5.000/

The AUTOSTART function automatically starts the machining e —r B

F_om/min Qv 100% M58

operation. Open machines with unsecured work envelopes pose a - “ ” ”
huge danger for the machine operator.

eancet |||l FrEw

> Use the AUTOSTART function exclusively on enclosed
machines

In a Program Run operating mode, you can use the AUTOSTART
soft key to define a specific time at which the NC program that is
currently active in this operating mode is to be started:

» Display window for setting the starting time
R » Time (h:min:sec): Time of day at which the

NC program is to be started

> Date (DD.MM.YYYY): Date at which the
NC program is to be started

» To activate the start, press the OK
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6.14 Positioning w/ Manual Data Input
operating mode

The Positioning w/ Manual Data Input operating mode is
particularly convenient for simple machining operations or for pre-
positioning the tool. It enables you to write a short NC program,
depending on machine parameter programinputMode (no. 101201),
in Klartext format or in ISO format and execute it immediately. The
NC program is stored in a file named SMDI.

You can use the following functions for example:
= Cycles

B Radius compensation

®  Program section repetitions

®m Q parameters

The additional status display can be activated in the Positioning w/
Manual Data Input operating mode.

NOTICE

Danger of collision!

Certain manual interactions may lead to the control losing the
modally effective program information (i.e., the contextual
reference). Loss of this contextual reference may result in
unexpected and undesirable movements. There is a risk of
collision during the subsequent machining operation!

» Do not perform the following interactions:
m  Cursor movement to another NC block
® The jump command GOTO to another NC block
B Editing an NC block

® Modifying the values of variables by using the Q INFO soft
key

®  Switching the operating modes

> Restore the contextual reference by repeating the required NC
blocks
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Positioning with manual data input (MDI)
> Select Positioning w/ Manual Data Input
operating mode
» Program the desired available function
o > Press the NC Start key

1
L > The control executes the highlighted NC block.
Further information: "Positioning w/ Manual Data
Input operating mode", Page 300

Operating and programming notes:

® The following functions are not available in the
Positioning w/ Manual Data Input operating mode:

m FK free contour programming
m Program call
5 CALL PGM
= SEL PGM
m CALL SELECTED PGM
B Programming graphics
B Program-run graphics
m Using the SELECT BLOCK, CUT OUT BLOCK etc. soft
keys you can also conveniently and rapidly reuse
program sections from other NC programs.

Further information: User's Manuals for Klartext
Programming and ISO Programmming

B You can control and modify Q parameters with the
Q PARAMETER LIST and Q INFO soft keys.
Further information: "Checking and changing Q
parameters", Page 273
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First you pre-position the tool above the workpiece with straight-line
blocks and position with a safety clearance of 5 mm above the hole.
Then drill the hole with Cycle 200 DRILLING.

Call the tool: tool axis Z,
spindle speed 2000 rpm
Retract the tool (F MAX = rapid traverse)

Move the tool at F MAX to a position above the hole, spindle
on

Define the cycle

Set-up clearance of the tool above the hole
Hole depth (algebraic sign=working direction)
Feed rate for drilling

Depth of each infeed before retraction

Dwell time after every retraction in seconds
Coordinate of the workpiece surface

Set-up clearance of the tool above the hole
Dwell time in seconds at the hole bottom

Depth referenced to the tool tip or the cylindrical part of the
tool

Call the cycle

Retract the tool

End of program

w
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Example: Remove workpiece misalignment on a machine with a
rotary table

» Use a 3-D touch probe to carry out a basic rotation
Further information: "Compensating workpiece misalignment
with 3-D touch probe (option 17)", Page 223

» Write down the rotation angle and cancel the basic rotation

> Select the operating mode: Press the Positioning
w/ Manual Data Input key

> Select the rotary table axis, enter the rotation
angle and feed rate you wrote down, e.g.L C
+2.561 F50

B =N

» Conclude entry

Press the NC Start key: The rotation of the table
corrects the misalignment

]

Saving NC programs from $MDI

The SMDI file is intended for short NC programs that are only
needed temporarily. Nevertheless, you can store an NC program, if
necessary, by proceeding as follows:

» Operating mode: Press the Programming key
> Call the file manager: Press PGM MGT key.
» Move the highlight to the $MDI file

copy » Copy the file: Press the COPY soft key
B

DESTINATION FILE =

» Enter the name under which you want to save the current
contents of the SMDI file, e.g. Hole

> Press the OK soft key.
> To exit the file manager, press the END soft key
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6.15 Entering miscellaneous functions M and
STOP

Fundamentals

With the control’'s miscellaneous functions—also called M functions
—you can affect:

® the program run, e.g. a program interruption

= the machine functions, such as switching spindle rotation and
coolant supply on and off

® the path behavior of the tool

You can enter up to four M (miscellaneous) functions at the end of a
positioning block or in a separate NC block. The control displays the
following dialog question: Miscellaneous function M ?

You usually enter only the number of the miscellaneous function in
the programming dialog. With some miscellaneous functions, the
dialog is extended so that you can enter the required parameters for
this function.

In the Manual operation and Electronic handwheel operating
modes, the M functions are entered with the M soft key.

Effectiveness of miscellaneous functions

Some miscellaneous functions take effect at the start of the
NC block and others at the end, regardless of the sequence in which
they were programmed.

Miscellaneous functions come into effect in the NC block in which
they are called.

Some miscellaneous functions are effective block-by-block, i.e.

only in the NC block in which the miscellaneous function has

been programmed. When a miscellaneous function takes effect
modally, you have to cancel this miscellaneous function again in a
subsequent NC block (e.g., by using M9 to switch off coolant that
was switched on with M8). If miscellaneous functions are still active
at the end of the program, the control will rescind the miscellaneous
functions.

o If multiple M functions were programmed in a single NC
block, the execution sequence is as follows:

® M functions taking effect at the start of the block are
executed before those taking effect at the end of the
block

= [f all M functions are effective at the start or end of
the block, execution takes place in the sequence as
programmed
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Entering a miscellaneous function in a STOP block

If you program a STOP block, the program run or test run is
interrupted at the block, e.g. for a tool inspection. You can also enter
an M (miscellaneous) function in a STOP block:

» To program an interruption of program run, press
the STOP key

» Enter a miscellaneous function M if required

Example

6.16 Miscellaneous functions for program run
inspection, spindle and coolant

Overview

Refer to your machine manual.

The machine manufacturer can influence the behavior of
the miscellaneous functions described below.

M Effect Effective at block Start End

M0 Program STOP [
Spindle STOP

M1 Optional program STOP [

Spindle STOP if necessary
Coolant OFF if necessary (function
defined by the machine tool builder)

M2 STOP program run [
Spindle STOP
Coolant off
Return jump to block O
Clear status display
Functional scope depends on machine
parameter resetAt (no. 100907)

M3 Spindle ON clockwise [
M4 Spindle ON counterclockwise n
M5 Spindle STOP [
M8 Coolant ON [
M9 Coolant OFF [
M13  Spindle ON clockwise [
Coolant ON
M14  Spindle ON counterclockwise [
Coolant ON
M30 SameasM?2 [

HEIDENHAIN | TNC 620 | User's Manual for Setup, Testing and Running NC Programs | 10/2023 305



Testing and Running | Miscellaneous functions for coordinate entries

6.17 Miscellaneous functions for coordinate
entries

Programming machine-referenced coordinates: M91/
M92

Scale datum

On the scale, a reference mark indicates the position of the scale Xy

datum. -
X (Z,Y)

Machine datum

The machine datum is required for the following tasks:

m Define the axis traverse limits (software limit switches)

m  Approach machine-referenced positions (such as tool change
positions)

®  Set a workpiece preset

The distance in each axis from the scale datum to the machine
datum is defined by the machine manufacturer in a machine
parameter.

Standard behavior
The control references the coordinates to the workpiece datum.

Further information: "Presetting without a 3D touch probe’,
Page 202

Behavior with M91 — Machine datum

If you want the coordinates in a positioning block to be referenced to
the machine datum, enter M91 into these NC blocks.

o If you program incremental coordinates in an NC block with
the miscellaneous function M91, then these coordinates
are relative to the last position programmed with M91.
If the active NC program does not contain a position
programmed with M91, the coordinates reference the
current tool position.

The coordinate values on the control's screen are referenced to
the machine datum. Switch the display of coordinates in the status
display to REF.

Further information: "Status displays", Page 63
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Behavior with M92 — Additional machine reference point

Refer to your machine manual.

In addition to the machine datum, the machine
manufacturer can also define an additional machine-based
position as a reference point (machine preset).

For each axis, the machine manufacturer defines the

distance between the machine preset and the machine
datum.

If you want the coordinates in positioning blocks to be based on the
machine preset, enter M92 into these NC blocks.

Radius compensation remains the same in blocks that are
programmed with M91 or M92. The tool length will not be
taken into account.

Effect

M91 and M92 are effective only in the blocks in which M91 and M92
have been programmed.

M91 and M92 take effect at the start of block.

Workpiece preset

If you want the coordinates to always be referenced to the machine
datum, you can inhibit presetting for one or more axes.

If presetting is inhibited for all axes, the control does not display the
SET PRESET soft key in the Manual operation operating mode.
The figure shows coordinate systems with the machine and
workpiece datum.

M91/M92 in the Test Run mode

In order to be able to graphically simulate M91/M92 movements,
you need to activate working space monitoring and display the
workpiece blank referenced to the defined preset.

Further information: "Showing the workpiece blank in the working
space (option 20)", Page 258
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Moving to positions in a non-tilted input coordinate
system with a tilted working plane: M130

Standard behavior with a tilted working plane

The control references the coordinates in the positioning blocks to
the tilted working plane coordinate system.

Further information: "Working plane coordinate system WPL-CS",
Page 117

Behavior with M130

Despite an active tilted working plane, the control references the
coordinates in straight line blocks to the non-tilted input coordinate
system.

M130 ignores only the Tilt working plane function, but takes into
account active transformations before and after tilting. This means
that, when calculating the position, the control considers the axis
angles of the rotary axes that are not in their zero position.

Further information: "Input coordinate system |-CS", Page 118

NOTICE

Danger of collision!

The miscellaneous function M130 is in effect only blockwise. The
control executes the subsequent machining operations in the
tilted working plane coordinate system WPL-CS again. Danger of
collision during machining!

> Use the simulation to check the sequence and positions

Programming notes

m The function M130 is allowed only if the Tilt working plane
function is active.

® |f the function M130 is combined with a cycle call, the control will
interrupt machining with an error message.

Effect

M130 functions blockwise in straight-line blocks without tool radius
compensation.
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6.18 Miscellaneous functions for path behavior

Superimposing handwheel positioning during program
run: M118 (option 21)

Standard behavior

Refer to your machine manual.

Your machine manufacturer must have prepared the
control for this function.

In the Program Run operating modes, the control moves the tool as
defined in the NC program.

Behavior with M118

M118 permits manual corrections by handwheel during the program
run. For this purpose, you program M118 and enter an axis-specific
value (linear or rotary axis).

Input

If you enter M118 in a positioning block, the control continues the
dialog for this block by prompting you for the axis-specific values.
Use the orange axis keys or the alphabetic keyboard for entering the
coordinates.

Effect

To cancel handwheel positioning, program M118 once again without
coordinate input or end the NC program with M30 / M2.

o If the program aborts, handwheel positioning will also be
canceled.

M118 becomes effective at the start of the block.

Example

You want to be able to use the handwheel during program run to
move the tool in the working plane X/Y by +1 mm and in the rotary
axis B by +5° from the programmed value:

L X+0 Y+38.5 RL F125 M118 X1 Y1 B5

When programmed in an NC program, M118 is always
effective in the machine coordinate system.

The POS HR tab of the additional status display shows the
Max. val. defined in M118.

The function Handwheel superimposed is also effective in
the Positioning w/ Manual Data Input operating mode!
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Deleting basic rotation: M143

Standard behavior

The basic rotation remains in effect until it is reset or is overwritten
with a new value.

Behavior with M143
The control deletes a basic rotation from the NC program.

The function M143 is not permitted with mid-program
startup.

Effect
M143 is effective only from the NC block in which it is programmed.
M143 becomes effective at the start of the block.

M143 clears the entries from the SPA, SPB and SPC
columns in the preset table. When the corresponding line is
reactivated, the basic rotation is 0 in all columns.
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Lifting off the tool automatically from the contour at NC
stop: M148

Standard behavior

In case of an NC stop, the control stops all traverse movements. The
tool stops moving at the point of interruption.

Behavior with M148

Refer to your machine manual.

This function must be configured and enabled by your
machine manufacturer.

In machine parameter CfgLiftOff (no. 201400), the
machine manufacturer defines the path the tool is
supposed to traverse for a LIFTOFF command. You can
also use machine parameter CfgLiftOff to deactivate the
function.

Set the Y parameter in the LIFTOFF column of the tool table for the
active tool. The control then retracts the tool from the contour by 2
mm max. in the direction of the tool axis.

Further information: "Entering tool data into the table", Page 132
LIFTOFF takes effect in the following situations:
= An NC stop triggered by you

= An NC stop triggered by the software, e.g. if an error occurred in
the drive system

= When a power interruption occurs

When lifting the tool off with M148, the control will not
necessarily lift it off in the tool axis direction.

The control uses the M149 function to deactivate the
FUNCTION LIFTOFF function without resetting the

liftoff direction. If you program M148, the control will
automatically liftoff the tool in the direction defined by the
FUNCTION LIFTOFF function.

Effect

M148 remains in effect until deactivated with M149 or FUNCTION
LIFTOFF RESET.

M148 becomes effective at the start of the block, M149 at the end of
the block.
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7.1 Active Chatter Control (ACC) (option 145)

Application

This function must be enabled and adapted by the machine
manufacturer.

Strong forces come into play during roughing (power milling).
Depending on the tool spindle speed, the resonances in the machine
tool and the chip volume (metal-removal rate during milling),

the machine can sometimes begin to chatter. This chattering

places heavy strain on the machine, and causes ugly marks on the
workpiece surface. The tool, too, is subject to heavy and irregular
wear from chattering. In extreme cases it can result in tool breakage.

In order to reduce a machine’s tendency to chatter, HEIDENHAIN
offers an effective control function known as Active Chatter Control
(ACC). The use of this control function is particularly advantageous
during heavy machining. ACC makes substantially higher metal
removal rates possible. Depending on the type of machine, the
metal-removal rate can often be increased by more than 25%. You
reduce the mechanical load on the machine and increase the life of
your tools at the same time.

o ACC was developed especially for roughing and heavy
machining and is particularly effective in this area. You
need to conduct appropriate tests to see whether ACC will
also be advantageous on your machine and with your tool.
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Activating ACC
To activate ACC:
® |nthe TOOL.T tool table, set column ACCto Y

m  Specify the number of cutting edges for your tool in column CUT
of the TOOL.T tool table

= Switch on the spindle

The tooth engagement frequency must be between 20 and
150 Hz

If ACC is active, the control shows the Acc icon in the position display.

To activate/deactivate ACC temporarily for the machine mode:

» Operating mode: Press the Program run,
full sequence, Program run, single block or
Positioning w/ Manual Data Input key

» Shift the soft-key row

Activate ACC: Set the soft key to ON

The control displays the ACC icon in the position
display.

Further information: "Status displays", Page 63
_— > To deactivate ACC: Set the soft key to OFF

B@H
Vv Vv
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7.2 Defining a counter

Application

Refer to your machine manual.
Your machine manufacturer enables this function.

With the FUNCTION COUNT NC function, you control a counter
from within the NC program. This counter allows you, for example,
to define a target count up to which the control is to repeat the

NC program.

To program this behavior:
» Show the soft-key row for special functions

> Press the PROGRAM FUNCTIONS soft key

PROGRAM

FUNCTIONS

> Press the FUNCTION COUNT soft key

FUNCTION
COUNT

NOTICE

Caution: Data may be lost!

Only one counter can be managed by the control. If you execute
an NC program that resets the counter, any counter progress of
another NC program will be deleted.

> Please check prior to machining whether a counter is active.

> If necessary, note down the counter value and enter it again via
the MOD menu after execution.

o You can engrave the current counter reading with
Cycle 225 ENGRAVING.

Further information: User's Manual for Programming of
Machining Cycles

Effect in the Test Run operating mode

You can simulate the counter in the Test Run operating mode. Only
the counter reading you have defined directly in the NC program is
active. The counter reading in the MOD menu remains unaffected.

Effect in the Program Run Single Block and Program Run Full
Sequence operating modes

The counter reading from the MOD menu is only active in the
Program Run Single Block and Program Run Full Sequence
operating modes.

The counter reading remains the same after a restart of the control.
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Defining FUNCTION COUNT
The FUNCTION COUNT NC function provides the following counter

functions:
Soft key Function
FuNCTION Increase the counter by 1
- counNT |
INC
FUNCTION Reset the counter
| COUNT
RESET
FuNCTION Define the target count to be reached
IS Input value: 0 to 9999
| FuncrIon Assign a defined value to the counter
| count |
Loser | Input value: 0 to 9999
FuNoTION Increase the counter by a defined value
|| Input value: 0 to 9999
FUNCTION Repeat the NC program from the label if the
nebent defined target count has not been reached yet

Reset the counter reading
Enter the target number of parts to be machined
Enter the jump label

Machining operation

Increment the counter reading

Repeat the machining operations if more parts are to be
machined

m
x
)
3
°
o
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8.1 Pallet management

Application

Refer to your machine manual. R o o5, ..., @
Pallet table management is a machine-dependent function. S — T o {7I
The standard functional range is described below. e

Pallet tables (.p) are mainly used in machining centers with pallet
changers. The pallet tables call the different pallets (PAL), fixtures
(FIX) optionally, and the associated NC programs (PGM). The pallet
tables activate all defined presets and datum tables.

Without a pallet changer, you can use pallet tables to successively .

NN

run NC programs with different presets with just one press of e
NC Start. T I e —
The file name of a pallet table must always begin with a
letter.
Columns of the pallet table
The machine manufacturer defines a pallet table prototype that you
can choose when you create a pallet table. The control shows all
existing prototypes in the Select table format window.
The prototype can include the following columns:
Column Meaning Field type
NR The control creates the entry automatically. Mandatory field
The entry is required for the Line number input field of
the BLOCK SCAN function.
TYPE The control differentiates between the following entries  Mandatory field
= PAL Pallet
= FIX Fixture
B PGM NC program
Select the entries using the ENT key and the arrow keys
or by soft key.
NAME File name Mandatory field
The machine manufacturer specifies the names for
pallets and fixtures, if applicable, whereas you define
program names. You must specify the complete path
if the NC program is not saved in the directory of the
pallet table.
DATUM Datum Optional field

You must specify the complete path if the datum table  This entry is only required if a datum
is not saved in the folder of the pallet table. You activate  table is used.

datums from a datum table in the NC program using

Cycle 7.

PRESET Workpiece preset Optional field
Enter the preset number of the workpiece.
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Column Meaning Field type
LOCATION Location of the pallet Optional field
The entry MA indicates that there is a pallet or fixture If the column exists, the entry is
in the working space of the machine and can be mandatory.
machined. Press the ENT key to enter MA. Press the
NO ENT key to remove the entry and thus suppress
machining.
LOCK Row locked Optional field
Using an * you can exclude the row of the pallet table
from execution. Press the ENT key to identify the row
with the entry *. Press the NO ENT key to cancel the
lock. You can lock the execution for individual NC
programs, fixtures or entire pallets. Unlocked rows (e.g.,
PGM) in a locked pallet are also not executed.
PALPRES Number of the pallet preset Optional field
This entry is only required if pallet
presets are used.
W-STATUS Execution status Optional field
This entry is only required for tool-
oriented machining.
METHOD Machining method Optional field
This entry is only required for tool-
oriented machining.
CTID ID for mid-program startup Optional field
This entry is only required for tool-
oriented machining.
SP-X, SP-Y, Clearance height in the linear axes X, Y, and Z Optional field
SP-Z
SP-A, SP-B, Clearance height in the rotary axes A, B, and C Optional field
SP-C
SP-U, SP-V, Clearance height in the parallel axes U, V, and W Optional field
SP-W
DOC Comment Optional field
COUNT Number of operations Optional field
For rows of the PAL type: Current actual value for the
pallet counter nominal value defined in the TARGET
column.
For rows of the PGM type: Value indicating by how
much the pallet counter actual value will be increment-
ed after the execution of the NC program.
TARGET Total number of operations Optional field

Nominal value for the pallet counter in rows of the PAL
type

The control repeats the NC programs of this pallet until
the nominal value has been reached.
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You can remove the LOCATION column if you are only

using pallet tables in which the control is to machine all
rows.

Further information: "Inserting or deleting columns",
Page 325
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Editing a pallet table

When you create a new pallet table, it is empty at first. Using the soft
keys, you can insert and edit rows.

Soft key

Editing function

'BEGIN

Select the table start

END

Select the table end

PAGE

Select the previous page in the table

PAGE

Select the next page in the table

INSERT
LINE

Insert as last row in the table

DELETE
LINE

Delete the last row in the table

APPEND
N LINES
AT END

Add several rows at end of table

COPY
FIELD

Copy the current value

PASTE
FIELD

Insert the copied value

BEGIN
LINE

Select beginning of line

END
LINE

Select end of line

FIND

Find text or value

SORT/
HIDE
COLUMNS

Sort or hide table columns

EDIT
'GURRENT
FIELD

Edit the current field

Sort by column contents

MORE
FUNCTIONS

Miscellaneous functions (e.g., saving)

Open file path selection
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Selecting a pallet table
To select a pallet table or create a new pallet table:

> » Switch to the Programming mode or a program
run mode
PGm > Press the PGM MGT key

If no pallet tables are shown:

> Press the SELECT TYPE soft key
TYeE > Press the SHOW ALL soft key
> Select a pallet table with the arrow keys, or enter a
name for a new pallet table (.p)

> Confirm with the ENT key

> The control opens the Select table format
window.

» Select table format
Press the OK soft key

v

> Select unit of measure MM or INCH, if necessary
> The control opens the pallet table.

o The control displays whether the prototype is defined
to use mm or inches as unit of measure. If the control
displays both units of measure, you can select one of them.

o You can select either a list view or form view using the
Screen Layout key.
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Inserting or deleting columns

This function is not enabled until the code number 555343
is entered.

Depending on the configuration, a newly created pallet table may not
contain all columns. For tool-oriented machining, for example, you
need columns that you have to insert first.

To insert a column in an empty table:
> Open the pallet table
wore > Press the MORE FUNCTIONS soft key
FUNC‘I’IONSv
S Press the EDIT FORMAT soft key

FORUAT > The control opens a pop-up window displaying
the available columns

> Using the arrow keys, select the desired column.
TnseRT > Press the INSERT COLUMN soft key

COLUMN

v

Nt > Press the ENT key

You can remove the column with the DELETE COLUMN soft key.
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Executing a pallet table

A machine parameter defines whether the control is to
execute the pallet table blockwise or continuously.

To execute a pallet table:

» Select the Program run, full sequence or
Program run, single block operating mode
> Press the PGM MGT key

If no pallet tables are shown:

> Press the SELECT TYPE soft key
TYeE > Press the SHOW ALL soft key
> Select a pallet table with the arrow keys
> Confirm with the ENT key

@ > Select the screen layout, if necessary

> Execute with the NC Start key

To check the NC program content before execution:
> Select pallet table
> With the arrow keys, select the NC program you would like to

check
opEN THE » Press the OPEN THE PROGRAM soft key
> The control displays the selected NC program on
the screen.
» Scroll through the NC program with the arrow
keys
H”"L | > Press the END PGM PAL soft key

> The control returns to the pallet table.

A machine parameter defines how the control is to react
after an error.
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Screen layout when executing the pallet table

If you want to see the NC program content and the content of the cogem o, sinote biook _—g
pallet table at the same time, select the PALLET PROGRAM screen T
. . NR TYPE  NAME DATUM PRESET| | M
layout. During execution, the control then shows NC program blocks o ) %I
to the left and the pallet to the right. . ’
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Editing pallet tables

If the pallet table is active in the Program run, full sequence
or Program run, single block operating mode, the soft keys
for modifying the table in the Programming operating mode are
inactive.

You can modify this table with the EDIT PALLET soft key in the
Program run, single block or Program run, full sequence
operating mode.

Block scan in a pallet table
With the pallet management you can also use the BLOCK SCAN
function in conjunction with pallet tables.

If you interrupt the execution of a pallet table, the control always
suggests the previously selected NC block of the interrupted NC
program for the BLOCK SCAN function.

Further information: "Block scan in pallet programs’, Page 289

Pallet counter

You can define a pallet counter on the control. This allows you to
define the number of parts produced variably (e.g., in case of pallet
handling with automatic workpiece change).

To do this, define a nominal value in the TARGET column of the pallet
table. The control repeats the NC programs of this pallet until the
nominal value is reached.

By default, every processed NC program raises the actual value by 1.
If, for example, an NC program produces several workpieces, define
the value in the COUNT column of the pallet table.

Further information: "Application", Page 320
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Fundamentals

Refer to your machine manual.

This function must be enabled and adapted by the machine
manufacturer.

Changes to the pallet preset table must always be made in
agreement with your machine tool builder!

The pallet preset table is available to you in addition to the workpiece
preset table (preset.pr). The workpiece presets refer to an activated
pallet preset.

The control shows the active pallet preset in the status display on
the PAL tab.

Application

Pallet presets are an easy way to compensate, for example, for
mechanical differences between individual pallets.

You can also completely align the coordinate system to the pallet by,
for example, positioning the pallet preset in the center of a clamping
tower.

If the pallet preset changes, you need to reset the workpiece preset.
Further information: "Preset management’, Page 192

Using pallet presets

If you want to use pallet presets, insert the PALPRES column in the
pallet table.

Enter the preset number from the pallet preset table into this
column. Usually, you always want to change the pallet preset when
you insert a new pallet, i.e. in the PAL type lines of the pallet table.

NOTICE

Danger of collision!

Despite a basic rotation based on the active pallet preset, the
control does not display an icon in the status display. There is a
risk of collision during all subsequent axis movements!

> If necessary, check the active pallet preset in the PAL tab

> Check the traverse movements of the machine

> Use pallet presets only in conjunction with pallets

Pallets | Pallet preset management
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8.3 Tool-oriented machining

Fundamentals of tool-oriented machining

Application

Refer to your machine manual.

Tool-oriented machining is a machine-dependent function.
The standard functional range is described below.

Tool-oriented machining allows you to machine several workpieces
together even on a machine without pallet changer, which reduces
tool-change times.

Limitation

NOTICE

Danger of collision!

Not all pallet tables and NC programs are suitable for tool-oriented
machining. With tool-oriented machining, the control no longer
executes the NC programs continuously, but divides them at the
tool calls. The division of the NC programs allows functions that
were not reset to be effective across programs (machine states).
This leads to a danger of collision during machining!

» Consider the stated limitations

> Adapt pallet tables and NC programs to the tool-oriented
machining
m  Reprogram the program information after each tool in every
NC program (e.g. M3 or M4).

® Reset special functions and miscellaneous functions before
each tool in every NC program (e. g., Tilt the working
plane or M138)

> Carefully test the pallet table and associated NC programs in
the Program run, single block operating mode

The following functions are not permitted:
FUNCTION TCPM, M128

M144

M101

M118

Changing the pallet preset

The following functions require special attention, particularly for mid-
program startup:

® Changing the machine statuses with a miscellaneous function
(e.g. M13)

Writing to the configuration (e.g. WRITE KINEMATICS)
Traverse range switchover

Cycle 32

Tilting the working plane
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Pallet table columns for tool-oriented machining

Unless the machine manufacturer has made a different
configuration, you need the following additional columns for tool-
oriented machining:

Column Meaning

W-STATUS The machining status defines the machining
progress. Enter BLANK for an unmachined
(raw) workpiece. The control changes this entry
automatically during machining.

The control differentiates between the following
entries

= BLANK / no entry: Workpiece blank, requires
machining

® INCOMPLETE: Partly machined, requires
further machining

= ENDED: Machined completely, no further
machining required
= EMPTY: Empty space, no machining required
m  SKIP: Skip machining
METHOD Indicates the machining method

Tool-oriented machining is also possible with a
combination of pallet fixtures, but not for multiple
pallets.

The control differentiates between the following
entries

= WPO: Workpiece oriented (standard)
® TO: Tool oriented (first workpiece)
m CTO: Tool oriented (further workpieces)

CTID The control automatically generates the ID
number for mid-program startup with block scan.

If you delete or change the entry, mid-program
startup is no longer possible.

SP-X, SP-Y, The entry for the clearance height in the existing

SP-Z, SP-A, axes is optional.

SP-B, SP-C, You can enter safety positions for the axes. The

SP-U, SP-V, control only approaches these positions if the

SP-W machine manufacturer processes them in the NC
macros.
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Sequence of tool-oriented machining

Requirements
Requirements for tool-oriented machining:

= The machine manufacturer must define a tool-change macro for
tool-oriented machining

®  The tool-oriented machining methods TO and CTO have to be
defined in the pallet table

B The NC programs are using the same tools to at least some
extent

®m The W-STATUS of the NC programs permits further machining

Sequence

1 Theentries TO and CTO tell the control that tool-oriented
machining is in effect for these rows of the pallet table

2 The control executes the NC program with the entry TO up to the
TOOL CALL

3 The W-STATUS changes from BLANK to INCOMPLETE and the
control enters a value into the CTID field

4 The control executes all other NC programs with the entry CTO
up to the TOOL CALL

5 The control uses the next tool for the following machining steps if
one of the following situations applies:

= The next table row contains the entry PAL
B The next table rowcontains the entry TO or WPO

® There are rows in the table that do not yet contain the entry
ENDED or EMPTY

6 The control updates the entry in the CTID field with each
machining operation

7 If all table rows of the group contain the entry ENDED, the control
processes the next rows of the pallet table

Resetting the machining status

If you want to start machining again, change the W-STATUS to
BLANK or remove the previous input.

If you change the status in the PAL line, all FIX and PGM lines below
this line are automatically changed, too.
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Mid-program startup with block scan

You can also return to a pallet table after an interruption. The control
can show the rows and the NC block at which the interruption
occurred.

If you use the block scan to start in a pallet table, the control will
always execute the chosen row in the pallet table as a workpiece-
oriented process.

After a block scan, the control can resume tool-oriented machining
if the tool-oriented machining method TO and CTO is defined in the
subsequent rows.

Keep the following in mind for mid-program startup

® The entry in the CTID field remains there for two weeks. After this
time, mid-program startup is no longer possible.

= Do not change or delete the entry in the CTID field.

®m The data from the CTID field become invalid after a software
update.

®  The control saves the preset numbers for mid-program startup. If
you change this preset, machining is shifted, too.

®m  Mid-program startup is no longer possible after editing an NC
program within tool-oriented machining.

The following functions require special attention, particularly for mid-
program startup:

® Changing the machine statuses with a miscellaneous function
(e.g. M13)

Writing to the configuration (e.g. WRITE KINEMATICS)
Traverse range switchover

Cycle 32 Tolerance

Tilting the working plane

Pallets | Tool-oriented machining
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8.4 Batch Process Manager (option 154)

Application

Refer to your machine manual.

Your machine manufacturer configures and enables the
Batch Process Manager function.

Batch Process Manager enables you to plan production orders on a
machine tool.

You save the planned NC programs in a job list. You use Batch
Process Manager to open the job list.

The following information is displayed:

= Whether the NC program is free of errors
= Run time of the NC programs

= Availability of the tools
| |

Times at which manual interventions at the machine are
necessary

The tool usage test function has to be enabled and
switched on to ensure you get all information!

Further information: "Tool usage test', Page 143

Fundamentals

Batch Process Manager is available in the following operating
modes:

® Programming

® Program run, single block

® Program run, full sequence

In the Programming operating mode you can create and edit the job
list.

The job list is executed in the Program run, single block and

Program run, full sequence operating modes. Changes are
possible only to a limited extent.
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