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Controls of the TNC

Keys on visual display unit

Key Function
—~ Split screen layout
A\,
~ Toggle the display between machining
and programming modes
D Soft keys for selecting functions on
screen

Switch the soft-key rows

Alphanumeric keyboard

Function

File names, comments

Key
aw

[E DIN/ISO programming

Program/file management, TNC functions

Key Function

o Select or delete programs and files,
MGT external data transfer

- Define program call, select datum and
Gt point tables

Select MOD functions

Display help text for NC error messages,
call TNCguide

HELP

Display all current error messages

Show calculator
CALC

Navigation keys

Function

Machine operating modes

Key Function

Manual Operation

Electronic Handwheel

Move highlight

Key

Go directly to blocks, cycles and
O parameter functions

Potentiometer for feed rate and spindle speed

smarT.NC

Positioning with Manual Data Input

Program Run, Single Block

Program Run, Full Sequence

O000ee®

Feed rate Spindle speed
100 100
50 Q 150 50 % 150
MW F % O s%
0 0

Cycles, subprograms and program section repeats

Programming modes

Key Function

Programming and Editing

8

Test Run

W)

Key Function
Define touch probe cycles
PROBE
cver BN cvel Define and call cycles
DEF CALL
LBL LBL Enter and call labels for
SEI I CALL subprogramming and program section
repeats

Enter program stop in a program

STOP




Tool functions Coordinate axes and numbers: Entering and editing

Key Function Key Function

Define tool data in the program Select coordinate axes or
7 enter them into the program

Call tool data a Numbers

CALL

Programming path movements Decimal point / Reverse algebraic sign

Key Function

Polar coordinate input / Incremental
values

=~ B

APPR Approach/depart contour

Q-parameter programming /

FK free contour programming Q parameter status

Save actual position or values from

Straight line calculator

- = G - - RES

Skip dialog questions, delete words

z
o

cc Circle center/pole for polar coordinates

&
|m
z
=

Confirm entry and resume dialog

4
=

Circle with center E

Circle with radius Conclude block and exit entry

C}R’O
Cireul tht ial " Clear numerical entry or TNC error
o1z ircular arc with tangential connection message

Abort dialog, delete program section

=] | Neo)
@668

@ F:N& Chamfer/Corner rounding

Special functions / smarT.NC

Key Function
Show special functions
FCT
smarT.NC: Select next tab on form

T.NC: Select first input field in

previous/next frame







About this manual

The symbols used in this manual are described below.

This symbol indicates that important information about the
@ function described must be considered.

This symbol indicates that there is one or more of the
@ following risks when using the described function:

Danger to workpiece
Danger to fixtures
Danger to tool
Danger to machine
Danger to operator

adapted by the machine tool builder. The function
described may therefore vary depending on the machine.

This symbol indicates that you can find detailed
information about a function in another manual.

@ This symbol indicates that the described function must be

Would you like any changes, or have you found
any errors?

We are continuously striving to improve our documentation for you.
Please help us by sending your requests to the following e-mail
address: tnc-userdoc@heidenhain.de.

HEIDENHAIN iTNC 530

About this manual



TNC model, software and features

TNC model, software and features

This manual describes functions and features provided by TNCs as of
the following NC software numbers.

TNC model NC software number
iTNC 530, HSCl and HEROS 5 606420-03

iTNC 530 E, HSCIl and HEROS 5 606421-03

iTNC 530 programming station, 606421-03

HEROS 5

The suffix E indicates the export version of the TNC. The export
versions of the TNC have the following limitations:

Simultaneous linear movement in up to 4 axes

HSCI (HEIDENHAIN Serial Controller Interface) identifies the new
hardware platform of the TNC controls.

HEROS 5 identifies the operating system of HSCl-based TNC controls.

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

TNC functions that may not be available on your machine include:

Tool measurement with the TT

Please contact your machine tool builder to become familiar with the
features of your machine.

Many machine manufacturers, as well as HEIDENHAIN, offer
programming courses for the TNCs. We recommend these courses as
an effective way of improving your programming skill and sharing
information and ideas with other TNC users.

All of the cycle functions (touch probe cycles and fixed
cycles) are described in a separate manual. Please contact
HEIDENHAIN if you require a copy of this User's Manual.
ID: 670388-xx

@ User's Manual for Cycle Programming:

@ smarT.NC user documentation:

The smarT.NC operating mode is described in a separate
Pilot. Please contact HEIDENHAIN if you require a copy of
this Pilot. ID: 533191-xx.



Software options

The iTNC 530 features various software options that can be enabled
by you or your machine tool builder. Each option is to be enabled
separately and contains the following respective functions:

Software option 1

Cylinder surface interpolation (Cycles 27, 28, 29 and 39)

Feed rate in mm/min for rotary axes: M116

Tilting the machining plane (Cycle 19, PLANE function and 3-D ROT
soft key in the Manual operating mode)

Circle in 3 axes with tilted working plane

Software option 2

B-axis interpolation

Spline interpolation

3-D machining:
M114: Automatic compensation of machine geometry when
working with swivel axes

M128: Maintaining the position of the tool tip when positioning
with tilted axes (TCPM)

FUNCTION TCPM: Maintaining the position of the tool tip when
positioning with tilted axes (TCPM) in selectable modes

M144: Compensating the machine’s kinematic configuration for
ACTUAL/NOMINAL positions at end of block

Additional parameters for finishing/roughing and tolerance
for rotary axes in Cycle 32 (G62)

LN blocks (3-D compensation)

DCM Collision software option Description

Function that monitors areas defined by the Page 400
machine manufacturer to prevent collisions.

DXF Converter software option Description

Extract contours and machining positions Page 270
from DXF files (R12 format).

Additional Conversational Language

software option Description

Function for enabling the conversational Page 690
languages Slovenian, Slovak, Norwegian,

Latvian, Estonian, Korean, Turkish, Romanian,

Lithuanian.

HEIDENHAIN iTNC 530
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TNC model, software and features

Global Program Settings software option Description
Function for superimposing coordinate Page 419
transformations in the Program Run modes,

handwheel superimposed traverse in virtual

axis direction.

AFC software option Description
Function for adaptive feed-rate control for Page 434
optimizing the machining conditions during

series production.

KinematicsOpt software option Description

Touch-probe cycles for inspecting and
optimizing the machine accuracy

User's Manual for
Cycles

3D-ToolComp software option Description
3-D radius compensation depending on the Page 523
tool's contact angle for LN blocks

Extended Tool Management software .
option Description
Tool management that can be changed by the ~ Page 201
machine manufacturer using Python scripts.

Interpolation Turning software option Description

Interpolation turning of a shoulder with
Cycle 290.

User's Manual for
Cycles

CAD Viewer software option Description
Opening of 3-D models on the control. Page 288
Remote Desktop Manager software ..
option Description
Remote operation of external computer units ~ Page 722

(e.g. a Windows PC) via the user interface of
the TNC




Cross Talk Compensation software option
(CTC)

Description

Compensation of axis couplings

Machine Manual

Position Adaptive Control (PAC) software
option

Description

Changing control parameters

Machine Manual

Load Adaptive Control (LAC) software
option

Description

Dynamic changing of control parameters

Machine Manual

Active Chatter Control (ACC) software
option

Description

Fully automatic function for chatter control
during machining

Machine Manual

HEIDENHAIN iTNC 530
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Feature content level (upgrade functions)

Along with software options, significant further improvements of the
TNC software are managed via the Feature Content Level (FCL)
upgrade functions. Functions subject to the FCL are not available
simply by updating the software on your TNC.

=)

Upgrade functions are identified in the manual with FCL n, where n
indicates the sequential number of the feature content level.

All upgrade functions are available to you without surcharge
when you receive a new machine.

You can purchase a code number in order to permanently enable the
FCL functions. For more information, contact your machine tool

TNC model, software and features

builder or HEIDENHAIN.

FCL 4 functions Description
Graphical depiction of the protected Page 404
space when DCM collision monitoring is

active

Handwheel superimposition in stopped  Page 403

condition when DCM collision
monitoring is active

3-D basic rotation (set-up
compensation)

Machine Manual

FCL 3 functions

Description

Touch probe cycle for 3-D probing

User’'s Manual for
Cycles

Touch probe cycles for automatic datum
setting using the center of a slot/ridge

User’'s Manual for
Cycles

Feed-rate reduction for the machining of
contour pockets with the tool being in
full contact with the workpiece

User’s Manual for
Cycles

PLANE function: Entry of axis angle Page 492
User documentation as a context- Page 166
sensitive help system

smarT.NC: Programming of smarT.NC Page 126

and machining can be carried out
simultaneously

10



FCL 3 functions

Description

smarT.NC: Contour pocket on point
pattern

smarT.NC Pilot

smarT.NC: Preview of contour
programs in the file manager

smarT.NC Pilot

smarT.NC: Positioning strategy for
machining point patterns

smarT.NC Pilot

FCL 2 functions Description
3-D line graphics Page 158
Virtual tool axis Page 610
USB support of block devices (memory  Page 136
sticks, hard disks, CD-ROM drives)

Filtering of externally created contours Page 449

Possibility of assigning different depths
to each subcontour in the contour
formula

User’'s Manual for
Cycles

Touch-probe cycle for global setting of
touch-probe parameters

User's Manual for
Touch Probe Cycles

smarT.NC: Graphic support of block
scan

smarT.NC Pilot

smarT.NC: Coordinate transformation

smarT.NC Pilot

smarT.NC: PLANE function

smarT.NC Pilot

Intended place of operation

The TNC 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

This product uses open source software. Further information is

available on the control under

Programming and Editing operating mode

MOD function
LEGAL INFORMATION soft key

HEIDENHAIN iTNC 530
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Changed functions in version
60642x-01 since the predecessor
versions 34049x-05

ions

34049x-05

Opening and editing of externally created files has been added (see
'Additional tools for management of external file types" on page 141)

New functions in the task bar have been added (see "Task bar" on
page 94)

Enhanced functions for configuration of the Ethernet interface (see
"Configuring the TNC" on page 659)

Improvements regarding functional safety FS (option):

General information on functional safety (FS) (see "General
information" on page 569)

Explanation of terms (see "Explanation of terms" on page 570)

Checking the axis positions (see "Checking the axis positions" on
page 571)

Activating feed-rate limitation (see "Activating feed-rate limitation"
on page 573)

Improvements regarding the general status view of a TNC with
functional safety (see "Additional status displays" on page 573)

The new HR 520 and HR 550 FS handwheels are supported (see
"Traversing with electronic handwheels" on page 557)

New software option 3-D ToolComp: 3-D tool radius compensation
depending on the tool's contact angle on blocks with surface normal
vectors (LN blocks, see "3-D tool radius compensation depending on
the tool's contact angle (3D-ToolComp software option)’, page 523)

3-D line graphics is now also possible in full-screen mode (see "3-D
line graphics (FCL2 function)" on page 158)

A file selection dialog for selecting files in different NC functions and
in the table view of the pallet table is available now (see "Calling any
program as a subprogram” on page 295)

DCM: Saving and restoring of fixture situations

DCM: The form for test program generation now also contains icons
and tooltips (see "Checking the position of the measured fixture" on
page 411)

DCM, FixtureWizard: Touch points and probing sequence are shown
more clearly now

DCM, FixtureWizard: Designations, touch points and measuring
points can be shown or hidden as desired (see "Operating
FixtureWizard" on page 408)

DCM, FixtureWizard: Chucking equipment and insertion points can
now also be selected by mouse click

DCM: A library with standard chucking equipment is available now
(see "Fixture templates" on page 407)

DCM: Tool carrier management (see "Tool carrier management
(DCM software option)" on page 416)

the predecessor vers

ince

60642x-01 s

ions in version

Changed funct
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In the Test Run mode, the working plane can now by defined
manually (see "Setting a tilted working plane for the test run" on
page 634)

In Manual mode the RW-3D mode for position display is now also
available (see "Position display types" on page 672)

Entries in the tool table TOOL.T (see "Tool table: Standard tool data"
on page 178):

New DR2TABLE column for definition of a compensation table for
tool radius compensation depending on the tool’s contact angle

New LAST_USE column, into which the TNC enters the date and
time of the last tool call

Q parameter programming: QS string parameters can now also be
used for jump addresses of conditional jumps, subprograms or
program section repeats (see "Calling a subprogram’, page 293, see
"Calling a program section repeat’, page 294 and see "Programming
if-then decisions’, page 319)

The generation of tool usage lists in the Program Run modes can be

configured in a form (see "Settings for the tool usage test" on page
198)

The behavior during deletion of tools from the tool table can now be
influenced via machine parameter 7263 see "Editing tool tables",
page 185

In the positioning mode TURN of the PLANE function you can now
define a clearance height to which the tool is to be retracted before
tilting to tool axis direction (see "Automatic positioning:
MOVE/TURN/STAY (entry is mandatory)" on page 494)

The following additional functions are now available in the expanded
tool management (see "Tool management (software option)" on
page 201):

Columns with special functions are also editable now

The form view of the tool data can now be exited with or without
saving changed values

The table view now offers a search function
Indexed tools are now shown correctly in the form view
The tool sequence list includes more detailed information now

The loading and unloading list of the tool magazine can now be
loaded and unloaded by drag and drop

Columns in the table view can be moved simply by drag and drop

Several special functions (SPEC FCT) are now available in the MDI
operating mode (see "Programming and executing simple machining
operations" on page 612)

There is a new manual probing cycle that can be used to

compensate workpiece misalignments by rotating the rotary table
(see "Workpiece alignment using 2 points" on page 595)

New touch probe cycle for calibrating a touch probe by means of a
calibration sphere (see User's Manual for Cycle Progralmming)

HEIDENHAIN iTNC 530

ions

34049x-05

the predecessor vers

ince
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ions

34049x-05

the predecessor vers

ince

60642x-01 s

ions in version

Changed funct

KinematicsOpt: Better support for positioning of Hirth-coupled axes
(see User's Manual for Cycle Programming)

KinematicsOpt: An additional parameter for determination of the
backlash in a rotary axis was introduced (see User's Manual for
Cycle Programming)

New Cycle 275 for Trochoidal Slot Milling (see User's Manual for
Cycle Programming)

In Cycle 241 "Single-Fluted Deep-Hole Drilling" it is now possible to
define a dwell depth (see User's Manual for Cycle Programming)

The approach and departure behavior of Cycle 39 "Cylinder Surface
Contour" can now be adjusted (see User's Manual for Cycle
Programming)

14



New functions in version 60642x-02

New function for opening 3-D data (software option) directly on the
TNC (see "Opening 3-D CAD data (software option)" page 288 ff)
Improvement of Dynamic Collision Monitoring (DCM):

Chucking equipment archives can now be activated (see "Loading
fixtures under program control" on page 415) and deactivated (see
"Deactivating fixtures under program control" on page 415) under
program control

The display of stepped tools has been improved

When you select tool carrier kinematics, the TNC now displays a
graphical preview of the carrier kinematics (see "Assigning the
tool-carrier kinematics" on page 188)

Extension of the functions for multiple axis machining:

In the Manual Operation mode you can now move the axes even
if TCPM and Tilt Working Plane are active at the same time

You can now also change tools when M128/FUNCTION TCPM is active

File management: archiving of files in ZIP archives (see "Archiving
files" page 139 ff)
The nesting depth for program calls has been increased from 6 to 10
(see "Nesting depth" on page 297)
smarT.NC units can now be inserted anywhere in plain-language
programs (see "smartWizard" on page 455)
There is now a search function based on tool names available in the
tool selection pop-up window (see "Search for tool names in the
selection window" on page 194)
Improvements in pallet machining:

The new column FIXTURE has been added to the pallet table to be

able to activate fixtures automatically (see "Pallet operation with
tool-oriented machining" page 538 ff)

The new workpiece status SKIP has been added to the pallet table
(see "Setting up the pallet level" page 544 ff)

If a tool sequence list is created for a pallet table, the TNC now
also checks whether all the NC programs of the pallet table are
available (see "Calling the tool management" on page 201)

The new host computer operation was introduced (see "Host
computer operation" on page 685)

The SELinux security software is available (see "SELinux security
software" on page 95)

HEIDENHAIN iTNC 530
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ion 60642x-02

ions in version

New funct

Improvements to the DXF converter:

Contours can now also be extracted from .H files (see "Data
transfer from plain-language programs" on page 286)

Preselected contours can now also be selected in the tree
structure (see "Selecting and saving a contour"' on page 276)

A snap function facilitates contour selection
Extended status display (see "Basic settings" on page 272)
Adjustable background color (see "Basic settings" on page 272)

Display can be changed between 2-D and 3-D (see "Basic settings"
on page 272)

Improvements to the global program settings (GS):

All the form data can now be set and reset under program control
(see "Technical prerequisites" on page 421)

Handwheel superimposition value VT can be reset when tool is
changed (see "Virtual axis VT" on page 429)

If the Swapping Axes function is active, it is now permitted to
position to machine-based positions on the axes that have not
been swapped

Using the new SEL PGM function you can assign variable program
names via QS string parameters call them with CALL SELECTED (see
"Defining a program call" on page 454)

Improvements to the tool table TOOL.T:

Using the FIND ACTIVE TOOL NAMES soft key you can check
whether identical tool names are defined in the tool table (see
"Editing tool tables" page 185 ff)

The input range of the delta values DL, DR and DR2 have been
increased t0 999.9999 mm (see "Tool table: Standard tool data"
page 178 ff)

The following additional functions are now available in the expanded
tool management (see "Tool management (software option)" on
page 201):

16

Importing of tool data in CSV format (see "Importing tool data" on
page 206)

Exporting of tool data in CSV format (see "Exporting tool data" on
page 208)

Marking and deleting of selectable tool data (see "Deleting marked
tool data" on page 208)

Inserting of tool indices (see "Operating the tool management" on
page 203)



New Cycle 225 ENGRAVING (see User’'s Manual for Cycle
Programming)

New Cycle 276 CONTOUR TRAIN (see User's Manual for Cycle
Programming)

New Cycle 290 INTERPOLATION TURNING (software option, see
User’s Manual for Cycle Programming)

In the thread milling cycles 26x a separate feed rate is now available
for tangential approach to the thread (see User's Manual for Cycle
Programming)

The following improvements were made to the KinematicsOpt
cycles (see User’'s Manual for Conversational Programming):

Newer, faster optimization algorithm

Itis no longer necessary to run a separate measurement series for
position optimization after angle optimization

Return of the offset errors (change of machine datum) to the
parameters Q147-149

More plane measuring points for ball measurement

Rotary axes that are not configured are ignored by TNC when
executing the cycle

HEIDENHAIN iTNC 530
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ion 60642x-03

ions in version

New funct

New functions in version 60642x-03

New software option Active Chatter Control (ACC) (see "Active
Chatter Control (ACC; software option)" on page 445)

Improvement of Dynamic Collision Monitoring (DCM):

For the NC syntax SEL FIXTURE, the software now supports a
selection window with file preview for selecting saved fixtures
(see "Loading fixtures under program control" on page 415)

The nesting depth for program calls has been increased from 10 to
30 (see "Nesting depth" on page 297)

When using the second Ethernet interface for a machine network,
you can now also configure a DHCP server to provide the machines
with dynamic IP addresses (see "General network settings" page
660 ff)

Machine parameter 7268.x can now be used to arrange or hide
columns in the datum table (see "List of general user parameters"
page 691 ff)

The SEQ switch of the PLANE function can now also be assigned a
Q parameter (see "Selection of alternate tilting possibilities: SEQ +/—
(entry optional)' on page 497)

Improvements to the NC editor:
Saving a program (see "Deliberately saving changes" on page 112)

Saving a program under another name (see "Saving a program to
a new file" on page 113)

Canceling changes (see "Undoing changes" on page 113)
Improvements to the DXF converter:(see "Processing DXF files
(software option)" page 270 ff)

Improvements to the status bar

The DXF converter saves various pieces of information when it is
exited and restores them when it is recalled

The desired file format can now be selected when saving
contours and points

Machining positions can now also be saved to programs in
conversational format

DXF converter now in new look and feel if the DXF file is directly
opened via the file management

18



Improvements to the file management:

A preview function is now available in the file management (see
"Calling the file manager" on page 123)

Additional setting possibilities are available in the file
management (see "Adapting the file manager" on page 137)

Improvements to the global program settings (GS):

The limit plane function is now available (see "Limit plane" on page
430)

Improvements to the tool table TOOL.T:

The contents of table rows can be copied and pasted by using soft
keys or shortcuts (see "Editing functions" on page 186)

The new column ACC was introduced (see "Tool table: Standard
tool data" on page 178)

The following additional functions are now available in the expanded
tool management:

Graphic depiction of tool type in the table view and in the tool data
form (see "Tool management (software option)" on page 201)

New function REFRESH VIEW for reinitializing a view if the data
stock is inconsistent (see "Operating the tool management" on
page 203)

New function "Fill in the table" during the import of tool data (see
"Importing tool data" on page 206)

The additional status display now has a new tab, in which the range
limits and the actual values of handwheel superimpositions are
displayed (see "Information on handwheel superimpositioning (POS
HR tab)" on page 89)

A preview image that can be used to graphically select the startup
position is now available for mid-program startup in a point table (see
"Mid-program startup (block scan)" on page 641)

With Cycle 256 RECTANGULAR STUD, a parameter is now available
with which you can determine the approach position on the stud
(see User's Manual for Cycle Programming).

With Cycle 257, circular stud, a parameter is now available with
which you can determine the approach position on the stud (see
User's Manual for Cycle Programming)

HEIDENHAIN iTNC 530
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29 Changed functions in version

O % 60642x-01 since the predecessor

2 versions 34049x-05

o

> <

= Q-parameter programming: In the FN20 function WAIT FOR you can
(@) now enter 128 characters (see "FN 20: WAIT FOR: NC and PLC
n synchronization" on page 340)

72] L :

' H) In the calibration menus for touch probe length and radius, the
(&) number and name of the active tool are also displayed now (if the
() calibration data from the tool table are to be used, MP7411 =1, see
g "Managing more than one block of calibrating data", page 589)

S During tilting in the Distance-To-Go mode, the PLANE function now
Q. shows the angle actually left to be traversed until the target position
) (see "Position display" on page 479)

= The approach behavior during side finishing with Cycle 24 (DIN/ISO:
- (G124) was changed (see User's Manual for Cycle Programming)
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Changed functions in version
60642x-02

Tool names can now be defined with 32 characters (see "Tool
numbers and tool names" on page 176)

Improved and simplified operation by mouse and touchpad in all
graphics windows (see "Functions of the 3-D line graphics" on page
158)

Various pop-up windows have been redesigned

If you do a Test Run without calculating the machining time, the TNC
generates a tool usage file nevertheless (see "Tool usage test" on
page 198)

The size of the Service ZIP files has been increased to 40 MB (see
"Generating service files" on page 165)

M124 can now be deactivated by entering M124 without T (see "Do
not include points when executing non-compensated line blocks:
M124" on page 378)

The PRESET TABLE soft key has been renamed to DATUM
MANAGEMENT

The SAVE PRESET soft key has been renamed to SAVE ACTIVE
PRESET

HEIDENHAIN iTNC 530
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ion 60642x-03

ions in version

Changed funct

Changed functions in version
60642x-03

Various pop-up windows (e.g. measuring log windows, FN16
windows) have been redesigned. These windows now feature a
scroll bar and can be moved on the screen using the mouse

A basic rotation can now also be probed with inclined rotary axes
(see "Introduction” on page 590)

The values in the datum table are now displayed in inches if the
position display is set to INCH (see "Datum management with the
preset table" on page 576)
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First steps with the
iTNC 530




1.1 Overview

1.1 Overview

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

The following topics are included in this chapter:

Machine switch-on
Programming the first part
Graphically testing the first part
Tool setup

Workpiece setup

Running the first program
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1.2 Machine switch-on

Acknowledging the power interruption and
moving to the reference points

depending on the machine tool. Your machine manual

C Switch-on and crossing the reference points can vary
provides more detailed information.

Switch on the power supply for control and machine. The TNC starts
the operating system. This process may take several minutes. Then
the TNC will display the message "Power interrupted" in the screen
header

Press the CE key: The TNC compiles the PLC program
@ Switch on the control voltage: The TNC checks
operation of the emergency stop circuit and goes into

the reference run mode

Cross the reference points manually in the displayed
@ sequence: For each axis press the machine START

button. If you have absolute linear and angle encoders

on your machine there is no need for a reference run

The TNC is now ready for operation in the Manual Operation mode.

Further information on this topic
Traversing the reference marks: See "Switch-on" on page 552
Operating modes: See "Programming and Editing" on page 81
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1.3 Programming the first part

1.3 Programming the first part

Selecting the correct operating mode

You can write programs only in the Programming and Editing mode:

Press the operating modes key: The TNC switches to
the Programming and Editing mode

Further information on this topic
Operating modes: See "Programming and Editing" on page 81

The most important TNC keys

Functions for conversational guidance Key
ENT

Confirm entry and activate the next dialog
prompt

End the dialog immediately

Ignore the dialog question @

Abort dialog, discard entries
O

Soft keys on the screen with which you select
functions appropriate to the active state D

Further information on this topic
Writing and editing programs: See "Editing a program" on page 111
Overview of keys: See "Controls of the TNC" on page 2
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Creating a new program/file management

— Press the PGM MGT key: The TNC opens the file = File management
manager. The file management of the TNC is

arranged much like the file management on a PC with Tc e _ o

the Windows Explorer. The file management enables = N P e

you to manipulate data on the TNC hard disk sowc o Owe ER 127s ic-te.zen

S:::j::a“m =cap DXF  21132K 18.10.2011 —----

Use the arrow keys to select the folder in which you L EEDE Snerseuspiatie O

want to open the new file OO Boszasearzans AR oot 25.0.z011 -

= “Baseo b P

Enter a file name with the extension .H: The TNC then  2o:

automatically opens a program and asks for the unit = gnm H 7754 mm“ -
of measure for the new program. Please note the g; R | s wmezonn
restrictions regarding special characters in the file 2 e : i
name (see "File names" on page 118) o= § B Lo 1ooe et ]
To select the unit of measure, press the MM or INCH T R

soft key: The TNC automatically starts the workpiece t ‘ ] ‘ 1Y ek G2 Fi

blank definition (see "Defining a workpiece blank" on

page 58)

The TNC automatically generates the first and last blocks of the
program. Afterwards you can no longer change these blocks.

Further information on this topic
File management: See "Working with the file manager" on page 120

Creating a new program: See "Creating and writing programs" on
page 105
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1.3 Programming the first part

Defining a workpiece blank

Immediately after you have created a new program, the TNC starts the
dialog for entering the workpiece blank definition. Always define the
workpiece blank as a cuboid by entering the MIN and MAX points,
each with reference to the selected reference point.

After you have created a new program, the TNC automatically initiates
the workpiece blank definition and asks for the required data:

Spindle axis Z?: Enter the active spindle axis. Z is saved as default
setting. Accept with the ENT key

Def BLK FORM: Min-corner?: Smallest X coordinate of the workpiece
blank with respect to the reference point, e.g. 0. Confirm with the
ENT key

Def BLK FORM: Min-corner?: Smallest Y coordinate of the workpiece
blank with respect to the reference point, e.g. 0. Confirm with the
ENT key

Def BLK FORM: Min-corner?: Smallest Z coordinate of the workpiece
blank with respect to the reference point, e.g. -40. Confirm with the
ENT key

Def BLK FORM: Max-corner?: Largest X coordinate of the workpiece
blank with respect to the reference point, e.g. 100. Confirm with the
ENT key

Def BLK FORM: Max-corner?: Largest Y coordinate of the workpiece
blank with respect to the reference point, e.g. 100. Confirm with the
ENT key

Def BLK FORM: Max-corner?: Largest Z coordinate of the workpiece
blank with respect to the reference point, e.g. 0. Confirm with the
ENT key

Example NC blocks

0 BEGIN PGM NEW MM

1 BLK FORM 0.1 Z X+0 Y+0 Z-40
2 BLK FORM 0.2 X+100 Y+100 Z+0
3 END PGM NEW MM

Further information on this topic
Defining the workpiece blank: (see page 106)
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Def BLK FORM: max-corner?

operation

® BEGIN PGM BLK MM

1 BLK FORM 8.1 Z

2 BLK FORM 8.2 X+
| 2+ 0]

3 END PGM BLK MM

X+8 Y+0 2-40 h o[
100 Y+100 —=

100
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Program layout

NC programs should be arranged consistently in a similar manner. This
makes it easier to find your place, accelerates programming and
reduces errors.

Recommended program layout for simple, conventional contour

machining

1 Call tool, define tool axis

2 Retract the tool

3 Preposition the tool in the working plane near the contour starting
point

4 In the tool axis, position the tool above the workpiece, or
preposition immediately to workpiece depth. If required, switch on
the spindle/coolant

5 Move to the contour

6 Machine the contour

7 Leave the contour

8 Retract the tool, end the program

Further information on this topic:

= Contour programming: See "Tool movements" on page 216

Recommended program layout for simple cycle programs

U1 H WN =

Call tool, define tool axis

Retract the tool

Define the machining positions

Define the fixed cycle

Call the cycle, switch on the spindle/coolant
Retract the tool, end the program

Further information on this topic:

= Cycle programming: See User's Manual for Cycles
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1.3 Programming the first part

Programming a simple contour

The contour shown to the right is to be milled once to a depth of 5 mm.
You have already defined the workpiece blank. After you have initiated
a dialog through a function key, enter all the data requested by the
TNC in the screen header.

TOOL
CALL

60

Call the tool: Enter the tool data. Confirm each of your
entries with the ENT key. Do not forget the tool axis

Retract the tool: Press the orange axis key Z in order
to get clear in the tool axis, and enter the value for the
position to be approached, e.g. 250. Confirm with the
ENT key

Confirm Radius comp.: RL/RR/no comp? by pressing
the ENT key: Do not activate the radius compensation

Confirm Feed rate F=? with the ENT key: Move at
rapid traverse (FMAX)

Confirm the Miscellaneous function M? with the
END key: The TNC saves the entered positioning
block

Preposition the tool in the working plane: Press the
orange X axis key and enter the value for the position
to be approached, e.g. —20

Press the orange Y axis key and enter the value for the
position to be approached, e.g. —20. Confirm with the
ENT key

Confirm Radius comp.: RL/RR/no comp? by pressing
the ENT key: Do not activate the radius compensation

Confirm Feed rate F=? with the ENT key: Move at
rapid traverse (FMAX)

Confirm the Miscellaneous function M? with the
END key: The TNC saves the entered positioning
block

Move the tool to workpiece depth: Press the orange
axis key and enter the value for the position to be
approached, e.g. 5. Confirm with the ENT key

Confirm Radius comp.: RL/RR/no comp? by pressing
the ENT key: Do not activate the radius compensation

Feed rate F=? Enter the positioning feed rate, e.g.
3000 mm/min and confirm with the ENT key

Miscellaneous function M? Switch on the spindle and
coolant, e.g. M13. Confirm with the END key: The TNC
saves the entered positioning block

95

YA

10

20

Jlary

<Y
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Move to the contour: Press the APPR/DEP key: The
TNC shows a soft-key row with approach and
departure functions

Select the approach function APPR CT: Enter the
coordinates of the contour starting point 1in Xand'Y,
e.g. 5/5. Confirm with the ENT key

Center angle? Enter the approach angle, e.g. 90°, and
confirm with the ENT key

Circle radius? Enter the approach radius, e.g. 8 mm,
and confirm with the ENT key

Confirm the Radius comp.: RL/RR/no comp? with the
RL soft key: Activate the radius compensation to the
left of the programmed contour

Feed rate F=? Enter the machining feed rate, e.g. 700
mm/min, and confirm your entry with the END key

Machine the contour and move to contour point 2: You
only need to enter the information that changes. In
other words, enter only the Y coordinate 95 and save
your entry with the END key

Move to contour point 2: Enter the X coordinate 95
and save your entry with the END key

Define the chamfer at contour point 2: Enter the
chamfer width 10 mm and save with the END key

Move to contour point 4: Enter the Y coordinate 5 and
save your entry with the END key

Define the chamfer at contour point 4: Enter the
chamfer width 20 mm and save with the END key

Move to contour point 1: Enter the X coordinate 5 and
save your entry with the END key

HEIDENHAIN iTNC 530
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Contour departure

>
o
)
b

o
m
o

o
m
o
o
o

Select the departure function DEP CT

Center angle? Enter the departure angle, e.g. 90°, and
confirm with the ENT key

Circle radius? Enter the departure radius, e.g. 8 mm,
and confirm with the ENT key

Feed rate F=? Enter the positioning feed rate, e.g.
3000 mm/min and confirm with the ENT key

Miscellaneous function M? Switch off the coolant,
e.g. M9, with the END key: The TNC saves the entered
positioning block

Retract the tool: Press the orange axis key Z in order
to get clear in the tool axis, and enter the value for the
position to be approached, e.g. 250. Confirm with the
ENT key

Confirm Radius comp.: RL/RR/no comp? by pressing
the ENT key: Do not activate the radius compensation

]

Confirm Feed rate F=? with the ENT key: Move at
rapid traverse (FMAX)

Miscellaneous function M? Enter M2 to end the
program and confirm with the END key: The TNC
saves the entered positioning block

Further information on this topic

Complete example with NC blocks: See "Example: Linear
movements and chamfers with Cartesian coordinates" on page 238

Creating a new program: See "Creating and writing programs" on
page 105

Approaching/departing contours: See "Contour approach and
departure" on page 221

Programming contours: See "Overview of path functions" on page
229

Programmable feed rates: See "Possible feed rate input' on page
109

Tool radius compensation: See "Tool radius compensation"' on page
210

Miscellaneous functions (M): See "Miscellaneous functions for
program run control, spindle and coolant" on page 373
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Creating a cycle program

The holes (depth of 20 mm) shown in the figure at right are to be drilled
with a standard drilling cycle. You have already defined the workpiece

blank.
TOOL
CALL

CYycL
DEF

DRILLING/
THREAD

Call the tool: Enter the tool data. Confirm each of your
entries with the ENT key. Do not forget the tool axis

Retract the tool: Press the orange axis key Z in order
to get clear in the tool axis, and enter the value for the
position to be approached, e.g. 250. Confirm with the
ENT key

Confirm Radius comp.: RL/RR/no comp? by pressing
the ENT key: Do not activate the radius compensation

Confirm Feed rate F=? with the ENT key: Move at
rapid traverse (FMAX)

Confirm the Miscellaneous function M? with the
END key: The TNC saves the entered positioning
block

Call the cycle menu
Display the drilling cycles

Select the standard drilling cycle 200: The TNC starts
the dialog for cycle definition. Enter all parameters
requested by the TNC step by step and conclude each
entry with the ENT key. In the screen to the right, the
TNC also displays a graphic showing the respective
cycle parameter

HEIDENHAIN iTNC 530
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]

{2}
44

CONTOUR
+ POINT
MACHINING

64

Call the menu for special functions
Display the functions for point machining
Select the pattern definition

Select point entry: Enter the coordinates of the 4
points and confirm each with the ENT key. After
entering the fourth point, save the block with the END
key

Display the menu for defining the cycle call

Run the drilling cycle on the defined pattern:

Confirm Feed rate F=? with the ENT key: Move at
rapid traverse (FMAX)

Miscellaneous function M? Switch on the spindle and
coolant, e.g. M13. Confirm with the END key: The TNC
saves the entered positioning block

Retract the tool: Press the orange axis key Z in order
to get clear in the tool axis, and enter the value for the
position to be approached, e.g. 250. Confirm with the
ENT key

Confirm Radius comp.: RL/RR/no comp? by pressing
the ENT key: Do not activate the radius compensation

Confirm Feed rate F=? with the ENT key: Move at
rapid traverse (FMAX)

Miscellaneous function M? Enter M2 to end the
program and confirm with the END key: The TNC
saves the entered positioning block
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Definition of workpiece blank
Tool call

Retract the tool
Define the machining positions.

Define the cycle

Spindle and coolant on, call the cycle
Retract in the tool axis, end program

m
X
)
3
T
o
2
o
g
[=]
3
=
]

Further information on this topic

m Creating a new program: See "Creating and writing programs" on
page 105

1 Cycle programming: See User's Manual for Cycles
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1.4 Graphically testing the first part

1.4 Graphically testing the first part

Selecting the correct operating mode

You can test programs only in the Test Run mode:

Further information on this topic
Operating modes of the TNC: See "Operating modes" on page 80
Testing programs: See "Test run" on page 629

Press the Test Run operating mode key: the TNC
switches to that mode

Selecting the tool table for the test run

You only need to execute this step if you have not activated a tool
table in the Test Run mode.

Press the PGM MGT key: The TNC opens the file
T manager
Press the SELECT TYPE soft key: The TNC shows a
TveE soft-key menu for selection of the file type to be
displayed

Press the SHOW ALL soft key: The TNC shows all
saved files in the right window

o
=
3
£
D
2
=

Move the highlight to the left onto the directories
Move the highlight to the TNC:\ directory

Move the highlight to the right onto the files
Move the highlight to the file TOOL.T (active tool

table) and load with the ENT key: TOOL.T receives
the status S and is therefore active for the test run

Press the END key: Leave the file manager

8 080

Further information on this topic
Tool management: See "Entering tool data in the table" on page 178
Testing programs: See "Test run" on page 629
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Manual Test run
operation
@ BEGIN PGM 17000 MM
1 BLK FORM 0.1 2 X-20 v-32_ 2-53 i
2 BLK FORM @.2 IX+4@ IV+64 IZ+53 E
3 TOOL CALL & 2 S1000 o oN
4 L X+@ Y+0 Re F9999 (—
5 L z+1 Re Fesss Mz
& CYCL DEF 5.0 CIRCULAR POCKET
7 CYCL DEF 5.1 SET UP1 e
8 CYCL DEF 5.2 DEPTH-3.5
8 CYCL DEF 5.3 PLNGNG4 F4000 Pl
10 CYCL DEF 5.4 RADIUS1S.0S
11 CYCL DEF 5.5 F5000 DR-
12 CvCL cALL AT
13 CYCL DEF 5. CIRCULAR POCKET Seri
13 Gver oer 5.3 seruPs =
15 CYCL DEF 5.2 DEPT i
16 CYCL DEF 5.3 PLNGNG44 F4000
17 CYCL DEF 5.4 RADIUI g
18 CYCL DEF 5.5 FS5000 DR 5
19 CvoL cALL ® g
20 cC x+@ veo
21 L xs45 v+ RO Fogas
22 L z-5 Re Fesss
3 L X+17.5 v+@ RR FS00 s100% |
24 RND RS @
25 C X+17.5 v+ DR+ RR FS@00
25 RND L
L x+a5 v+ RO FS000
25 L z-48 Re Fosgs s |
%2 Vide ho raom & B[]
30 L x-45 Re Fasgs ¥
31 L vade Re Fosas
4085.00 » T 0:00:39
pr— o sTop START RESET
l:l 1 @ At START SINGLE o
= srert
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Choosing the program you want to test

PGM
MGT

LAST
FILES

[

Press the PGM MGT key: The TNC opens the file
manager

Press the LAST FILES soft key: The TNC opens a
pop-up window with the most recently selected files

Use the arrow keys to select the program that you
want to test. Load with the ENT key

Further information on this topic
Selecting a program: See "Working with the file manager"' on page

120

Selecting the screen layout and the view

PROGRAM

1@

+
GRAPHICS

Lifrifa

Press the key for selecting the screen layout. The TNC
shows all available alternatives in the soft-key row

Press the PROGRAM + GRAPHICS soft key: In the
left half of the screen the TNC shows the program; in
the right half it shows the workpiece blank

Select the desired view via soft key

Plan view
Projection in three planes

3-D view

Further information on this topic
Graphic functions: See "Graphics" on page 618
Running a test run: See "Test run" on page 629
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1.4 Graphically testing the first part

Starting the test run

RESET
+
START

STOP
START

Press the RESET + START soft key: The TNC
simulates the active program up to a programmed
break 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 TNC interrupts the test
run

Press the START soft key: The TNC resumes the test
run after a break

Further information on this topic
Running a test run: See "Test run" on page 629
Graphic functions: See "Graphics" on page 618
Adjusting the test speed: See "Setting the speed of the test run" on

page 619
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1.5 Tool setup

Selecting the correct operating mode

1.5 Tool setup

Tools are set up in the Manual Operation mode: Manual operation T
@ Press the Manual Operation operating mode key: the I
TNC switches to that mode
ACTL X +250.000 oueruview | PaM | PAL | LBL | cve [ Pos [¢r e
- - - - Y +0.000 DG 30 X +1000.000 s
Further |pformat|on on this topic . o= z -560.000 1-1100.00 Q
Operating modes of the TNC: See "Operating modes" on page 80 : +2.298 e —
: [lor  se.000 Sy
Preparing and measuring tools [2)? 2o &8
le]Basic rotat.  +0.e000
Cl h ired tools in their chuck Sl ey
amp the required tools in their chucks de i v
When measuring with an external tool presetter: Measure the tools, E e ns ce s O
. . b o
note down the length and radius, or transfer them directly to the o I« = ]
. ° *
machine through a transfer program o e —T e
. . . PROBE MANAGEMENT TABLE
When measuring on the machine: Place the tools into the tool : - i 47 @ beS T
changer (see page 70)
The tool table TOOL.T
In the tool table TOOL.T (permanently saved under TNC:\), save the Tool table editing Prosceaaina
tool data such as length and radius, but also further tool-specific Vool 1eneRhe
information that the TNC needs to conduct its functions. i — - a " g
_ T 3 =
To enter tool data in the tool table TOOL.T, proceed as follows: 3 K i : s [
5 D10 +60 5 +0 |
TooL D|splay the tool table ; E%S EE : EE :
- EOE S TR B
12 D24 +90 +12 +0 1
— Edit the tool table: Set the EDITING soft key to ON i Hos 43 s s 0
o i 8% SCNm1 i
With the upward or downward arrow keys you can o BENE evizs |,
select the tool number that you want to edit X +20.787 Y +10.787 2  +1080.258 T
. . "B +0.000 48 +0.000
With the rightward or leftward arrow keys you can %%E
select the tool data that you want to edit el — - AIIELNIS1 p.pBB
To leave the tool table, press the END key | e s s D

Further information on this topic
Operating modes of the TNC: See "Operating modes" on page 80

Working with the tool table: See "Entering tool data in the table" on
page 178
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1.5 Tool setup

The pocket table TOOL_P.TCH

. . Pocket table editing FEoszonaing
The function of the pocket table depends on the machine. T ipmes ond eaiting
@ Your machine manual provides more detailed information. -
Q- N
! o=
6 6 D12 S
In the pocket table TOOL_P.TCH (permanently saved under TNC:\)you |z @& 7
specify which tools your tool magazine contains. 0 e
12 12 D24 =i
) 13 13 o0z =)
To enter data in the pocket table TOOL_P.TCH, proceed as follows: B i3 o
s
. 5 & & a0
TooL Display the tool table @% S[Nm3
LN 8% SLNm1 B7828 | =
) X +20.707 Y +10.707 2 +1008.250 ;F %N
; B +0.000 8 +0.000
Display the pocket table —=
TRoLE . , “ s1 ©.000 =
Edit the pocket table: Set the EDITING soft key to ON  [aer. 52 s FI RS T — R T
. BEGIN END PAGE PRGE EDIT RESET TooL
With the upward or downward arrow keys you can i or | B2 | e || B

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

To leave the pocket table, press the END key
Further information on this topic

Operating modes of the TNC: See "Operating modes" on page 80

Working with the pocket table: See "Pocket table for tool changer"
on page 190
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1.6 Workpiece setup

Selecting the correct operating mode

Workpieces are set up in the Manual Operation or Electronic
Handwheel mode

@ Press the Manual Operation operating mode key: the
TNC switches to that mode.

Further information on this topic

Manual Operation mode: See "Moving the machine axes" on page
bbb

Clamp the workpiece

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

If you do not have a touch probe available, you have to align the
workpiece so that it is fixed with its edges parallel to the machine
axes.
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probe two points on a straight surface of the
workpiece

Use the axis-direction keys to preposition the touch
probe to a position near the first contact point

g. Aligning the workpiece with a touch probe

"d'; Insert the touch probe: In the Manual Data Input (MDI) operating
7] mode, runa TOOL CALL block containing the tool axis, and then return
O to the Manual Operation mode (in MDI mode you can run an

o individual NC block independently of the others)

_Q_J Touon Select the probing functions: The TNC displays the
o A7 available functions in the soft-key row

f @ Measure the basic rotation: The TNC displays the
(@] % basic rotation menu. To identify the basic rotation,
©

F

Select the probing direction via soft key

Press NC start: 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 preposition the touch
probe to a position near the second contact point

Press NC start: The touch probe moves in the defined
direction until it contacts the workpiece and then
automatically returns to its starting point

Then the TNC shows the measured basic rotation

Press the END key to close the menu and then
answer the question of whether the basic rotation
should be transferred to the preset table by pressing
the NO ENT key (no transfer)

Further information on this topic

MDI operating mode: See "Programming and executing simple
machining operations" on page 612

Workpiece alignment: See "Compensating workpiece misalignment
with a 3-D touch probe" on page 590
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Datum setting with a touch probe

Insert the touch probe: In the MDI mode, run a TOOL CALL block
containing the tool axis and then return to the Manual Operation

mode

TOUCH
PROBE
17|

PROBING
i

DATUM

SET

Select the probing functions: The TNC displays the
available functions in the soft-key row

Set the reference point at a workpiece corner, for
example: The TNC asks whether the prove points
from the previously measured basic rotation should
be loaded. Press the ENT key to load points

Position the touch probe at a position near the first
touch point of the side that was not probed for basic
rotation

Select the probing direction via soft key

Press NC start: 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 preposition the touch
probe to a position near the second contact point

Press NC start: The touch probe moves in the defined
direction until it contacts the workpiece and then
automatically returns to its starting point

Then the TNC shows the coordinates of the measured
corner point

Set to 0: Press the SET DATUM soft key

Press the END to close the menu

Further information on this topic
Datum setting: See "Datum setting with a touch probe" on page 596
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1.7 Running the first program

1.7 Running the first program

Selecting the correct operating mode

You can run programs either in the Single Block or the Full Sequence
mode:

Press the operating mode key: The TNC goes into the
Program Run, Single Block mode and the TNC
executes the program block by block. You have to
confirm each block with the NC start key

Press the operating mode key: The TNC goes into the
Program Run, Full Sequence mode and the TNC
executes the program after NC start up to a program
break or to the end of the program

Further information on this topic
Operating modes of the TNC: See "Operating modes" on page 80
Running programs: See "Program run" on page 635

Choosing the program you want to run

Press the PGM MGT key: The TNC opens the file
MGT) manager
st Press the LAST FILES soft key: The TNC opens a pop-
up window with the most recently selected files

If desired, use the arrow keys to select the program
that you want to run. Load with the ENT key

Further information on this topic
File management: See "Working with the file manager" on page 120
Starting the program

Press the NC start button: The TNC runs the active
program

Further information on this topic
Running programs: See "Program run" on page 635
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Program run, full sequence ez onning
and editing
@ BEGIN PGN 17011 MM
1 BLK FORM 2.1 Z X-6@0 Y-70 2-20 M
2 BLK FORM 0.2 X+130 ¥450 =]
3 TOOL CALL 3 Z S350l —
4 L x-50 v-30 2420 RO F1000 M3 —
5 L X-30 Y-40 Z+1@ RR
& RND Rz0
7 L x+7@ v-s0 2z-10 s
& Cr x+70  v+30
8 RND R16.5 W
10 L x+0 vdo Z+d0
11 RND R20
12 L X-50 v-30 2-10 R@ 0 | 1
13 L 210 L
14 END PGM 17011 M
v
&0
@7
2% SINm]
2% SINm] 07:06
30 H +60 V 2:00:00 S100% %L
X +250.000 Y +0.000 2 -560.000] &
[OFF| ON
B +0.000 MY +0.000
=
2 S1 ©0.000 x
ACTL. @:15 TS 2|s zsee F o M5 /9
BEGIN END PAGE PRGE BLOCK TooL DATUM ToOL
! SCAN TRBLE
USAGE TRBLE Iﬂ
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2.1 The iTNC 530

2.1 TheiTNC 530

HEIDENHAIN TNC controls are workshop-oriented contouring
controls that enable you to program conventional machining
operations right at the machine in an easy-to-use conversational
programming language. They are designed for milling, drilling and
boring machines, as well as for machining centers. The iTNC 530 can
control up to 18 axes. You can also change the angular position of up
to 2 spindles under program control.

An integrated hard disk provides storage for as many programs as you
like, even if they were created off-line. For quick calculations you can
call up the on-screen pocket calculator at any time.

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

Programming: HEIDENHAIN conversational,
smarT.NC and ISO formats

The HEIDENHAIN conversational programming format is an especially
easy method of writing programs. Interactive graphics illustrate the
individual machining steps for programming the contour. If a
production drawing is not dimensioned for NC, the FK free contour
programming feature performs the necessary calculations
automatically. Workpiece machining can be graphically simulated
either during or before actual machining.

The smarT.NC operating mode offers TNC beginners an especially
simple possibility to quickly and without much training create
structured conversational dialog programs. Separate user
documentation is available for smarT.NC.

It is also possible to program the TNCs in ISO format or DNC mode.

You can also enter and test one program while the control is running
another.

Compatibility

The TNC can run all part programs that were written on HEIDENHAIN
contouring controls starting from the TNC 150 B. In as much as old
TNC programs contain OEM cycles, the iTNC 530 must be adapted to
them with the PC software CycleDesign. For more information,
contact your machine tool builder or HEIDENHAIN.
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2.2 Visual display unit and
keyboard

Visual display unit

The TNC is shipped with a 15-inch color flat-panel screen. A 19-inch
color flat-panel screen is also available as an alternative.

Header

When the TNC is on, the selected operating modes are shown in
the screen header: the machining mode at the left and the

programming mode at right. The currently active operating mode
is displayed in the larger box, where the dialog prompts and TNC

messages also appear (unless the TNC is showing only graphics).

Soft keys

In the footer the TNC indicates additional functions in a soft-key
row. You can select these functions by pressing the keys
immediately below them. The lines immediately above the soft-
key row indicate the number of soft-key rows that can be called
with the black arrow keys to the right and left. The bar
representing the active soft-key row is highlighted.

The15-inch screen has 8 soft keys, the 19-inch screen has 10 soft
keys.

Soft-key selection keys

Shifts between soft-key rows

Sets the screen layout

Shift key for switchover between machining and programming
modes

Soft-key selection keys for machine tool builder soft keys

The15-inch screen has 6 soft keys, the 19-inch screen has 18 soft
keys.
Switches soft-key rows for machine tool builders

HEIDENHAIN iTNC 530
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2.2 Visual display unit and keyboard

Setting the screen layout

You select the screen layout yourself: In the PROGRAMMING AND
EDITING mode of operation, for example, you can have the TNC show
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 program blocks in one large
window. The available screen windows depend on the selected
operating mode.

To change the screen layout:

—~ Press the SPLIT SCREEN key: The soft-key row
L) shows the available layout options (see "Operating
modes", page 80)

PROGRAN Select the desired screen layout
GRAPHICS
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Operating panel

The TNC is available with different operating panels. The figures show @

the controls and displays of the TE 730 (15") and TE 740 (19") operating = OEEEEOFEE EE
panels: 2 e o 5 =
. . . FEMEBEOD®DOEFEODO

Alphabetic keyboard for entering texts and file names, and for ISO AR EDEOOOE) @
programming. O E@EXOMEMNMOOOE]

Dual-processor version: Additional keys for Windows operation 1] 1] o —— | 2] L YEa

File management ‘/ﬁ? EBOE ERCOEE

2.2 Visual display unit and keyboard

Calculator =) =) =) = = & FR
MOD function
HELP function /-) EeE @ EeeDE =
Programming modes A EEEEE o
Machine operating modes ®
Initiation of programming dialog @ &
. . F EODPEEOEEEEEE maoa
Nawga‘.uon.keys and GQTO Jum.p command ODDDDDODDODOOOE Damn
Numerical input and axis selection BEaEEHDDOODEOODD @Oaan J
T hoad D @EEFRMEEEMEE @] o] .| =
ouchpa O BREOMEMMOOO T Oman
smarT.NC navigation keys (o] - e | o— — 3 - 1 - =--= ( )
USB connection @ B0 %ggg E:g ©-
. . o . . . % () Ed (B] A\, ¢
The functions of the individual keys are described on the inside front S =
cover. @i PpEE @ EEEEE
VL IEE @ = EEEE -
Some machine manufacturers do not use the standard ooo
@ operating panel from HEIDENHAIN. Please refer to your @ @
machine manual in these cases.

Machine panel buttons, e.g. NC START or NC STOP, are
also described in the manual for your machine tool.
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2.3 Operating modes

2.3 Operating modes

Manual Operation and El. Handwheel

The Manual Operation mode is required for setting up the machine
tool. In this mode of operation, you can position the machine axes
manually or by increments, set the datums, and tilt the working plane.

Manual operation

and

Programming

editing

The El. Handwheel mode of operation allows you to move the el X +250.000 | GENESENG——-—" -
machine axes manually with the HR electronic handwheel. = SR EOMAE v +1000.000 E
r—| Ll Z +1000.000 w
. *B +0.000 #B +99993.000
Soft keys for selecting the screen layout (select as described oIC| +0.000 % +99908 000 P
previously) e o u g
B +0.0000 s
- +0. @
Window Soft key pE— v
SHRRERO 0 [o]Basic rotat. +o. T
POSltlonS ek @: 15 TS 2 |s 2500 on
F o M5 s8 5
8% SCNm1 &89
Left: positions, right: status display FosTTION 0% SENna iRy
sratus M s F ProBE | nangErENT o || 4
iz e LS Tid
Left: positions, right: active collision objects POSITION

+
KINEMATICS

(FCL4 function).

Positioning with Manual Data Input

This mode of operation is used for programming simple traversing
movements, such as for face milling or prepositioning.

Soft keys for selecting the screen layout

Window Soft key

Positioning with manl.data

input

and

Programming

editing ‘

Program

Left: program blocks, right: status display

PROGRAM
+
STATUS
PROGRAM
+
KINEMATICS

Left: program blocks, right: active collision
objects (FCL4 function). If this view is selected,
then the TNC indicates a collision with a red
frame around the graphics window.

80

2 BEGIN PG SHDI MM overuieu | PeM | PAL | LBL | cve M Pos [¢»
2 L 2z+1ee Re FMAX M31 DG 30 X +0.000 w E]
S + PEE
4 sTop Ms e R —
5 PLANE RESET MOVE DISTS@ FMAX H 0,000
s X+0 v+@ Z+d RO FMAX M1 »B +0.200
7 TOOL CALL 5 Z S2000 e T s
8 mzs
9 PLANE SPATIAL SPA+D SPB+30 SPC+4S ¥
MOVE DISTSe FMAX ] LR
10 END PGM $MDI MM
A +0.0000
B +0.0000
c +0.0000
le]eesic rotat.  +o.e000
3
&4
% SiNm1
% SNl @7:08
steox =
X +250.000 Y +0.000 2 -560.000 i
*B +0.000 8 +0.000
.
' 2=
£ S1 ©0.000 L
ACTL. @: 15 T 5 Z s 2500 F o M5 ,9
STATUS sTATUS TooL 3;;;35 <= -
OUERVIEW POS. STATUS T = =
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Programming and Editing

In this mode of operation you can write your part programs.

The FK free programming feature, the various cycles and the

Q parameter functions help you with programming and add necessary
information. If desired, the programming graphics or the 3-D line
graphics (FCL 2 function) display the programmed traverse paths.

Soft keys for selecting the screen layout

Window Soft key

Manual
operation

Programming and editing

Program

PROGRAM

Left: program, right: program structure

+
SECTS

BEGIN PGM EMOSEFK MM
BLK FORM @.1 2 X-80 v-80 2-20
BLK FORM @.2 X+80 Y+80 Z+@
TOOL CALL 5 Z S4000

L Z+50 R@ FMAX M3

L X+@ v+@ R® FMAX

L 2-5 R® FMAX

FPOL  X+@ Y40

FL PR+22.5 PA+Q RL F750

FC DR+ R22.5 CLSD+ CCX+@ CCY+@

CovDusUNRS

17 FCT Y+@ DR- RS CCX+7@ CCY+0
18 FSELECT1

19 FCT DR- RS CCX+7@ CCV+2

20 FCT DR+ R30

21 FCT Y-55 DR- RES CCX-10 CCY+0
22 FSELECT3

23 FL LENSS AN+180

24 FC DR+ R20 CCA+80 CCY-72

25 FSELECTZ

26 FCT DR+ R20 CCY-72

27 FCT DR- RS CCA-90 CCX-50

28 FSELECT1

29 FCT DR- RS CCX-60

39 FCT DR+ RSO

31 FCT Y¥+0 DR- RE5 CCX+2 CCY+0

PROGRAM
+
GRAPHICS

Left: program blocks, right: graphics

PROGRAM

Left: program blocks, right: 3-D line graphics

+
3D LINES

3-D line graphics

3-D LINES

Test Run

In the Test Run mode of operation, the TNC checks programs and
program sections for errors, such as geometrical incompatibilities,
missing or incorrect data within the program or violations of the
working space. This simulation is supported graphically in different
display modes.

With the dynamic collision monitoring (DCM) software option you can
test the program for potential collisions. As during program run, the
TNC takes into account all permanent machine components defined
by the machine manufacturer as well as all measured fixtures.

Soft keys for selecting the screen layout: see "Program Run, Full
Sequence and Program Run, Single Block", page 82.

HEIDENHAIN iTNC 530

BEGIN END PAGE PAGE START RESET
FIND START SINGLE +
[ START
Manual

Test run

operation

© BEGIN PGM 17000 MM
1 BLK FORM 0.1 Z X-20 v-32 2-53
2 BLK FORM @.2 IX+40 IV+54 IZ+53
3 TOOL CALL 8 Z 51000

4 L X+ v+@ R® F9999

S L 2Z+1 Re F9999 M3

6 CYCL DEF 5.8 CIRCULAR POCKET

7 CYCL DEF 5.1 SET UP1

8 CYCL DEF 5.2 DEPTH-3.6

9 CYCL DEF 5.3 PLNGNG4 F4000

RS
25 C X+17.5 Y40 DR+ RR F5000
RS

X+45 Y+@ R® F5000
28 L 2-46 R F9999
28 L y+50 R@ F9998
30 L X-45 Re F9999
31 L v+de R F9988

4095.00 * T

L S

sTOP

START

0:00:39
START RESET
E +
START
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2.3 Operating modes

Program Run, Full Sequence and Program Run,

Single Block

In the Program Run, Full Sequence mode of operation the TNC
executes a part program continuously to its end or to a manual or

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

In the Program Run, Single Block mode of operation you execute each

block separately by pressing the machine START button.

Soft keys for selecting the screen layout

Program run, full

sequence

Programming
and editing

© BEGIN PGM 17011 MM
1 BLK FORM 0.1 Z X-60 Y-70 2-20
2 BLK FORM ©.2 X+130 Y+50 Z+45
3 TOOL CALL 3 z S3500

4 L X-50 Y-30 Z2+20 R® F1000 M3
5 L X-30 Y-40 Z+10 RR

8

7

8

12 L X-50 v-30 2-10 RO

s

BLam 7
Window Soft key s
@% SINm] @ JH;'
Program o sttm1 o7:08
sy _owes | s
X +250.000 Y +0.000 2 -560.000 i
#B +0.000 48 +0.000 &
. N . S
Left: program, right: program structure PR = 2.000 WQE
SECTS ACTL. &:15 T 5 F @ MmSs /8
BEGIN END PRGE TooL DATUM icot
USAGE TRBLE YT“ELEEA

Left: program, right: status

PROGRAM

+
STATUS

Left: program, right: graphics

PROGRAM

+
GRAPHICS

Program run, full

sequence

Graphics

GRAPHICS

Left: program blocks, right: active collision
objects (FCL4 function). If this view is selected,
then the TNC indicates a collision with a red
frame around the graphics window.

PROGRAM

AR

+
KINEMATICS

© BEGIN PGM 17011 MM
1 BLK FORM ©.1 Z X-60 Y-70 2-20
Z BLK FORM 0.2 X+130 Y+50 Z+45
3 TOOL CALL 3 Z S3500

4 L X-50 Yv-30 Z+20 R® F1000 M3
5 L X-30 Y-48 Z+10 RR

8

K

8

12 L X-5@ v-30 2-10 RO
13 L z+10
14 END PGM 17011 MM

Active collision objects (FCL4 function). If this
view is selected, then the TNC indicates a
collision with a red frame around the graphics
window.

KINEMATICS

1!

0% SiNm]

©% SINm1 07:05

Soft keys for selecting the screen layout for pallet tables

Window

Soft key

Programming
and editing

X +250.000 Y +0.000 2 -560.000
wB +0.000 W8 +0.000 =
bhf
s s1 ©.000 &2
ACTL . @: 15 T 5 Z S 2500 F o MS /8
BEGIN END PAGE PAGE BLOCK ToOL DATUM ‘ TooL
SCAN TABLE
== USAGE TABLE i

Pallet table

PALLET

Left: program blocks, right: pallet table

PROGRAM
+
PALLET

Left: pallet table, right: status

PALLET
+
STATUS

Left: pallet table, right: graphics

PALLET
+
GRAPHICS
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2.4 Status displays

"General" status display

The status display in the lower part of the screen informs you of the
current state of the machine tool. It is displayed automatically in the

Program run,

full sequence

Programming
and editing

following modes of operation: 2o Gyol BEF 1170 SCALING FRCTOR G| | e I VST eos [+
2 §¥§t DEF 11.1 SCL ©.9985 DG 30 : ::::2: _E-
Program Run, Single Block and Program Run, Full Sequence, except B Bk, S 0 3 T - ==
if the screen layout is set to display graphics only, and e T £ e %
Positioning with Manual Data Input (MDI). wo ';._.%
. . C +45.0000 "} i
In the Manual Operation and EI. Handwheel modes the status display []esic rotat. +o.c00
appears in the large window. &L
2% SINm]
Information in the status display o s sieox []
X -10.358 Y -347.642 2 +100.250 EN
Symbol Meaning *B +0.000 M8 +0.000
S |
) ) " <allle. S1 0.000 @%E
ACTL. Actual or nominal coordinates of the current position Aot :20 rs Zszse |r o ns o
STATUS STATUS TooL i;g;‘f <= =D
OVERVIEW POS. STATUS TRANSF. % %
X]Y][Z] Machine axes; the TNC displays auxiliary axes in
lower-case letters. The sequence and quantity of
displayed axes is determined by the machine tool
builder. Refer to your machine manual for more
information
IFISLY| The displayed feed rate in inches corresponds to one
tenth of the effective value. Spindle speed S, feed
rate F and active M functions
, Program run started
s
Axis is clamped
Axis can be moved with the handwheel
Axes are moving under a basic rotation
Axes are moving in a tilted working plane
The M128 function or TCPM FUNCTION is active
HEIDENHAIN iTNC 530 83
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2.4 Status displays

Symbol

Meaning

The Dynamic Collision Monitoring function (DCM)
is active

The Adaptive Feed Function (AFC) is active
(software option)

One or more global program settings are active
(software option)

®| & |5 of

Number of the active presets from the preset table.
If the datum was set manually, the TNC displays the
text MAN behind the symbol
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Additional status displays

The additional status displays contain detailed information on the
program run. They can be called in all operating modes except for the
Programming and Editing mode of operation.

To switch on the additional status display:

—~ Call the soft-key row for screen layout
A\
Select the screen layout with additional status
status display: In the right half of the screen, the TNC shows

the Overview status form

To select an additional status display:

E Switch the soft-key rows until the STATUS soft keys
appear
Either select the additional status display directly by
Pos: soft key, e.g. positions and coordinates, or

use the switch-over soft keys to select the desired
view

The available status displays described below can be selected either
directly by soft key or with the switch-over soft keys.

below is not available unless the associated software

O Please note that some of the status information described
option is enabled on your TNC.

HEIDENHAIN iTNC 530
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2.4 Status displays

Overview

After switch-on, the TNC displays the Overview status form, provided
that you have selected the PROGRAM+STATUS screen layout (or
POSITION + STATUS). The overview form contains a summary of the
most important status information, which you can also find on the

various detail forms.

Soft key

Meaning

STATUS
OVERVIEW

Position display in up to 5 axes

Tool information

Active M functions

Active coordinate transformations

Active subprogram

Active program section repeat

Program called with PGM CALL

Current machining time

Name of the active main program

General program information (PGM tab)

Soft key

Meaning

No direct
selection
possible

Name of the active main program

Program run, full sequence fiigerans ng
and editing
18 L Ix-1 R@ FMAX P »
2@ CYCL DEF 11.0 SCALING FACTOR overuseu |Ipert | PAL | LBL | v | [ Pos | o
21 CYCL DEF 11.1 SCL 2.9985 DG 30 } X SO E
22 STOP +0.000 | ¥C +0.000 e\
23 L 2450 R@ FMAX z +0.000 —
24 L X-20 v+20 R@ FMAX s Bie
25 CALL LBL 15 REPS i
o e e L +50.0000 R +s.0000 | 's ;[
27gEECye DL-TAB DR-TAB
ZSJENDRRCHEST A LIgHi DL-PGM  +0.2500  DR-PGM _ +0.1000 w
nie M134
X +zs.0000 | A1 kk
P v +333.0000 @ xv =
Py W
5 LBL g
LBL REP (% Q,
PGM CALL STAT1 @ o0:00:08 u
0% SINm)
Active PGM: STAT —
0% SiNm) 07:14
s100% J_:L
X -18.358 Y -347.642 2 +100.250 .
*B +0.000 My +0.000
¢ 2
“ale S1 0.000
ACTL. @:20 T s 2|s zs00 Fo ns Bl B
sTatus sTATUS TooL i::;‘;s <= =
oVERVIEW pos. status || =R = =
Program run, full sequence froEronaing

and editing

Circle center CC (pole)

Dwell time counter

19 L IX-1 R@ FMAX
20 CYCL DEF 11.@ SCALING FACTOR
21 CYCL DEF 11.1 SCL ©.9985

26 PLANE RESET STAY
27 LBL ©
28 END PGM STAT1 MM

Active PGM: STAT

5x

v +35.7500

+22.5000

PGM 1: STAT1

Machining time when the program was
completely simulated in the Test Run operating
mode

[65] so:00:05

current time: @7:14:59 W
Programs called

overview PeM | PAL | LBL | cve | 1 | pos [¢>

Current machining time in percent

Current time

PGM 2
PGM 3
Pen 4
Pen s
PGM B
PGM 7
ex SINmI el O
% SINm1 87:15 PE: ?a- ;
. s1e0% |
X -10.358 Y -347.642 2 +100.250 v
*B +0.000 g +0.000
el
-a[le. s1 ©.008 |
ACTL . P: 20 T 5 Z's 2500 F @ [HEWAE: |
STATUS STATUS TooL. SARILS) <« =
OVERVIEW PoS. STATUS &Z‘:\‘ZDF'_

Current feed rate

Active programs
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General pallet information (PAL tab)

Soft key Meaning

No direct Number of the active pallet preset

selection
possible

Program section repeat/Subprograms (LBL tab)

Soft key Meaning

No direct Active program section repeats with block
selection number, label number, and number of
possible programmed repeats/repeats yet to be run

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

Information on standard cycles (CYC tab)

Soft key Meaning

No direct Active machining cycle

selection
possible

Active values of Cycle 32 Tolerance

Program run, full sequence

Programming
and editing

19 L IX-1 R@ FMAX
20 CYCL DEF 11.8 SCALING FACTOR
21 cycL DEF 11.1 SCL ©.9995

26 PLANE RESET STAY
27 LBL @
28 END PGM STAT1 MM

oueruieu | PeM  PAL | LBL | cve | M | pos [
Number of active pallet preset b

% SiNm1
% SiNm1 07:15
a\mnx [
X -10.358 Y -347.642 2 +100.250| &
[oFF]
wB +0.000 +0.000 L=
&
2 S1 ©.000 L E
ACTL. @: 20 T 5 2zs 2500 F o ns - Bl
STATUS SsTATUS TooL z;g;gs <= =P
OUERVIEW POS. STATUS e = =

Program run, full sequence

Programming

and

editing

18 L Ix-1 R@ FMAX
20 CYCL DEF 11.9 SCALING FACTOR

HEIDENHAIN iTNC 530

ouerview | PoM | PAL LBL | cve | 1 | pos [
M

Subprograns
21 CYCL DEF 11.1 SCL ©.8955 e DT, =
23 L 2450 R® FM CE] —
24 L X-20 v+20 R@ FMAX D
25 CALL LBL 15 REPS
26 PLANE RESET STAY g |
27 LBL 0
28 END PGM STAT1 MM W
Repetitions
Blk. no.  LBL no./Name REP. Y|
EH?
= g
&
@% SINm1
@% SiNm1 07:15
s100% g
X -106.358 Y  -347.642 2  +1080.250 7
*B +0.000 8 +0.000 R
s
2=
“a|le S1 6.000
AcTL. $:20 15 z|s 2500 Fo ns Bl —— %
sTATUS sTATUS TooL. z;g;gﬁ <= =
OVERVIEW POS. STATUS TRANSF . = =
Program run, full sequence i
and editing
18 L Ix-1 R@ FMAX [
20 CYCL DEF 11.0 SCALING FACTOR overuien | pa [paL [ LaL ove | | pos | -
21 CYCL DEF 11.1 SCL ©.9395 %] 17 rrcID TAPPING I
22 STI PN
23 L Z+50 R FM Cvcle 3z TOLERANCE Actiue —
24 L X-20 v+20 R@ FMAX & T
25 CALL LBL 15 REPS 2
26 PLANE RESET STAY == B 8
27 LBL 0 T +3.0000
28 END PGM STAT1 MM W
i | A
e Lt
=]
cl
S
i
@% SINm1
2% SINm1 07:15
s100% g
X -18.358 Y -347.642 2 +100.250| & i
oN
+*B +0.000 M8 +0.000
Bl
: & 5[]
2 o S1 0.000
ACTL. %:20 T s z/s 2500 F o ns @l ——®
sTaTUS sTATUS TooL i;sz:s <= =5
overvzEw | Pos. states | e = =
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Active miscellaneous functions M (M tab)

Soft key Meaning

No direct List of the active M functions with fixed
selection meaning
possible

Program run,

full sequence

Programming
and editing

List of the active M functions that are adapted
by your machine manufacturer

2.4 Status displays
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18 L IX-1 Re FMAX o
20 CYCL DEF 11.0 SCALING FACTOR overvien | pan [ PaL [ LaL [ ove  [pos |
21 CYCL DEF 11.1 SCL ©.9895 Hite =
22 ST ‘
23 L 2450 R® FM GEEZ) —
X-20 v+20 RO FMAX
25 CALL LBL 15 REPS
26 PLANE RESET STAY g [
27 LBL @
26 END PGM STAT1 MM W
oEn
0% SiNm1
0% SiNm1 e7:15
s100% _;L
X -18.358 Y -347.642 2 +100.250| & ¥
ON
B +0.000 8 +0.000
&
- |
2o S1 ©0.000 L
ACTL. &: 20 T s 2|s zsee Fo ns BB
status status TooL kil <= =
OVERVIEW PoS. sTATUS e
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Positions and coordinates (POS tab)

Soft key

Meaning

STATUS
POS.

Type of position display, e.g. actual position

Value traversed in virtual axis direction VT (only
with "Global Program Settings" software option)

Tilt angle of the working plane

Program run, full

sequence

Programming
and editing

19 L IX-1 R@ FMAX
20 CYCL DEF 11.8 SCALING FACTOR
21 cycL DEF 11.1 SCL ©.9995

26 PLANE RESET STAY
27 LBL @
28 END PGM STAT1 MM

DG 3D X +0.000
v +0.000

z +0.000

»B +0.000

wC +0.000

or  vo.00e0
o 0.0000

5 000

C +45.0000

Angle of a basic rotation

Information on handwheel superimpositioning (POS HR tab)

Soft key

Meaning

No direct
selection
possible

Axis display: Display of all active machine
axes (VT = Virtual axis)

Max. value display:

Maximum permissible traverse range in the
respective axis (defined with M118 or global
program settings)

Actual value display:

Actual value traversed in the respective axis
using handwheel superimpositioning

Information on tools (TOOL tab)

Soft key

Meaning

TooL
STATUS

T: Tool number and name
RT: Number and name of a replacement tool

Tool axis

Tool length and radii

Oversizes (delta values) from the tool table
(TAB) and the TOOL CALL (PGM)

ouervieu | PeM | PAL | LBL | cve | M Pos [0

[l
T A A
e
Y

Tool life, maximum tool life (TIME 1) and
maximum tool life for TOOL CALL (TIME 2)

Display of the active tool and the (next)
replacement tool

HEIDENHAIN iTNC 530

le]sesic rotat. +o.e000
s
&4
% SINm1
@% SINm1 @7:15
a\mnx [
~10. - . + . .
X 186.358 Y 347.642 2 100.250 o
+*B +0.000 g +0.000
s
=
& e S1 0.000 L
ACTL. &:20 TS 2[s zse0 Fo ns Bl ®
STATUS SsTATUS TooL z;g;gs <= =P
OUVERVIEW PoS. STATUS T = =
Manual operation Gt L
and editing
[
‘ —
ACTL. +3.9370 peM | PAL | LBL | cvc [ 1 | Pos Pos HR [4)
Achse  Max.-lert Istuert I
Y +3.9370 x +0.00000 +0.0000 -
B 2 +3.5433 v +0.00000 +0.0000 ¥
z +0.00000 +0.0000
ol PR t0.008 J5 “o-ceso “o-ces T
#*C +11.000 c +0.2000 +2.000 .
5 Y
= g
S
>
S1 0.000 stoox []
@ v
@:mANce) [T 7 z |s aeee OFF o
Fo ns /s
B B
8% S-IST @7 (-
0% SCNm1 B7:56 e, |
ToucH paTUM 30 ROT TooL
M S F PROBE | MANAGEMENT @ TABLE.
Az : s i b
Program run, full segquence g oaning
and editing
£ 0 e236 L0) DASE Pem | PAL | LBL | cve | M | Pos | TooL [«»
2@ CYCL DEF 11.@ SCALING FACTOR
21 CYCL DEF 11.1 SCL ©.9885 T:5 Do =
22 ST poc: *—
23 L 2450 RO FMI —
24 L X-20 Y+20 RO FMAX L +60.0000
25 CALL LBL 15 REPS
26 PLANE RESET STAY 2 {} :2 ::'2222 s Q’
27 LBL 0 o
28 END PGM STAT1 MM oL DR DRZ. W
TaB
PGM  +0.2500  +0.1000 +0.@500 T
CUR.TIME TIME1 TIMEZ =
=]
e0:03 T
T s pie
s
RT ® %L
@% SiNm1
@% SiNm1 07:15
s1eex g
X -10.358 Y -347.642 2 +100.250| & =
OoN
*B +0.000 g +0.000
-
@ =
“alle S1 6.000 []
AcTL. &:20 T s z|s 2500 Fo ns Bl
STATUS STATUS TooL z;g;gﬁ <= =
OVERVIEW POS. STATUS P
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Program run, full

sequence

Programming
and editing

19 L IX-1 R@ FMAX
2@ CYCL DEF 11.0 SCALING FACTOR
21 CYCL DEF 11.1 SCL ©.9985

22 STOP

23 L 2z+50 R@ FMAX

24 L X-20 Y+20 R® FMAX

25 CALL LBL 15 REPS

26 PLANE RESET STAY

27 LBL ©

28 END PGM STAT1 MM

poc:

Display whether the tool radius or the tool
length is being measured

(7] Tool measurement (TT tab)

>~

) _ _ o
E_ The TNC d|sp[ays the TT tab only if the function is active
) @ on your machine.
©

(72) .

= Soft key Meaning

el

1+ No direct Number of the tool to be measured

=) selection
wn possible

N

N

0% SINm1
0% SINm1

07:15

pem | pAL | LBL | cve | M | pos | TooL TT [¢»
"

T:s D10

5
B} mex
ovn

MIN and MAX values of the individual cutting
edges and the result of measuring the rotating
tool (DYN = dynamic measurement)

X -10.358 Y -347.642 2 +100.2580
[oFF]
#B +0.000 48 +0.000 L) @
&2
“a e S1 ©.000 = E
ACTL. @:20 Ts 2/s zsee Fe A | 5
sTATUS sTATUS TooL. z;g;ss <= =
OUERVIEW PoS. STATUS s = =

Cutting edge number with the corresponding
measured value. If the measured value is
followed by an asterisk, the allowable tolerance
in the tool table was exceeded The TNC

displays the measured values of up to 24 teeth.

Coordinate transformations (TRANS tab)

Soft key Meaning

STATUS
COORD.
TRANSF .

Name of the active datum table

Program run,

full sequence

Programming
and editing

Active datum number (#), comment from the
active line of the active datum number (DOC)
from Cycle 7

Active datum shift (Cycle 7); The TNC displays
an active datum shift in up to 8 axes

Mirrored axes (Cycle 8)

Active basic rotation

Active rotation angle (Cycle 10)

19 L IX-1 R® FMAX

PAL | LBL | cve | 1| pos | TooL [ TT TRans [«
"

Active scaling factor/factors (Cycles 11/ 26);
The TNC displays an active scaling factor in up
to 6 axes

Scaling datum

For further information, refer to the User's Manual for Cycles,
"Coordinate Transformation Cycles."
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26 GYCL DEF 110 SCALING FACTOR
21 CYCL DEF 11.1 SCL ©.8935 Datum table: TNC:\...\NULLTARB.D
22 ST 81 DOC:
25 L 2450 Re FM
24 L X-20 V20 RO FHAX T
25 GALL LBL 15 REPS
¢ +333.0000
26 PLANE RESET STAY
28 END PGM STAT1 MM
lag]x v +0.0000
X +0.0000 2.999500
Y +0.0000 9.999500
2 +o.0000 0.888500
)
0% st
0% st 07:15
s1ee% Q;L
X -10.358 Y -347.642 2 +100.250| & ¥
B +0.000 8 +0.000
-]
: et
2o S1 0.000
ACTL. &:20 T 5 2|s zse0 Fo ns Bl @
status | status TooL SIa <= =>
OVERVIEW POS. STATUS TRANSF .
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Global program settings 1 (GPS1 tab, software option)

&)

Soft key

The TNC displays the tab only if the function is active on
your machine.

Meaning

No direct
selection possible

Swapped axes

Superimposed datum shift

Superimposed mirroring

Global program settings 2 (GPS2 tab, software option)

&)

The TNC displays the tab only if the function is active on
your machine.

Program run,

full sequence

Programming
and editing

Za Gvol DEF 1173 SCALING FACTOR T e s EEE s |«
21 CYCL DEF 11.1 SCL @.9885 B 0 i
aE5 [
Z3 L z+50 RO FM X -> x X +0.0000 Ox —
24 L X-20 Y¥+20 RO FMAX
25 CALL LBL 15 REPS
26 PLANE RESET STAY b il v g2.2e2e Ov s Q
27 LBL o
28 END PGM STAT1 MM z->2 2 +0.8000 Oz ¥
A->A A +0.0000 On
i | /
B->8 B +0.0000 Os ?q—»?
c->¢C e +0.0000 Oc L3
u->u u +0.0000 Ou [
-
v ->v Ov
e v +0.0000
0% SINmI o7:15( W > U W +0.0002 Ow
s100% |
X -10.358] Y -347.642 2 +100.250| &
on
+B +0.000 g +0.000
&2
2o S1 ©0.000 L
ACTL. &:20 T s z|s zs00 Fo v s . [
STATUS SsTATUS TooL z;g;gs <= =5
OUERVIEW POS. STATUS e = =
Program run, full sequence (Lo L)

and editing

Soft key Meaning Za Gvch DEF 110 SCALING FACTOR cve || pos | TooL | 77 | TRans | es1. sz [¢>
. i 21 CYCL DEF 11.1 SCL @.9885 Basic rotat. " =
Nodirect selection  Locked axes 52 T s ro rax = —=
possible 25 GaLk toL 15 REPS T z Rotation
26 PLANE RESET STAY ol +0.0000 - Q’
27 LBL @
28 END PGM STAT1 MM Oz o ees ]
Superimposed basic rotation Oa L] o —
Os ?4_.?
Superimposed rotation Ez .
Active feed rate factor o o e
X -10.358 Y -347.642 2 +100.250 %‘
*B +0.000 ¢ +0.000
Nl
a/lle S1 ©0.000 |
ACTL. @:20 T 5 2|s 2500 Fo ns . Bl
STATUS STATUS TooL AL <= =
OVERVIEW POS. STATUS TD::\‘RSDF._ EI EI
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&)

Adaptive Feed Control (AFC tab, software option)

The TNC displays the AFC tab only if the function is active
on your machine.

2.4 Status displays

Program run,

full sequence

Programming
and editing

27 LBL ©

19 L IX-1 R@ FMAX
20 CYCL DEF 11.0 SCALING
21 CYCL DEF 11.1 SCL

25 CALL LBL 15 REPS
26 PLANE RESET STAY

28 END PGM STAT1 MM

©0.988!

FACTOR
5

Mode OFF

poc:

cut number o

Actl override factor
Actual spindle load
Spindle ref. load
Actual spindle speed @

Tl D10

| Pos | TooL | T7 | TRANS | GS1 | BS2 AFC [«

0%

ox%

gl

soft key Meaning Z}o;as::e:s deviation 9.0%
S
. . . . . . E
No direct Active mode in which adaptive feed control is T j o
selection running O ST S bt e
ossible X -10.358 Y  -347.642] 2z  +180.250| & ¥
P #B +0.000 41 +0.000
S
Active tool (number and name) <al/lo. S1 ©0.000 ¢ %E]
ACTL. :20 T s 2/s 2500 Fo ns Bl B
Cut ﬂumbel’ STATUS STATUS ToOL i;glgs
OUERVIEL POS. sTaTUS . =l =l
Current factor of the feed potentiomenter in
percent
Active spindle load in percent
Reference load of the spindle
Current spindle speed
Current deviation of the speed
Current machining time
Line diagram, in which the current spindle load
and the value commanded by the TNC for the
feed-rate override are shown
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2.5 Window manager

and behavior of the window manager. The machine tool

O The machine tool builder determines the scope of function
manual provides further information.

The TNC features the Xfce window manager. Xfce is a standard
application for UNIX-based operating systems, and is used to manage
graphical user interfaces. The following functions are possible with the
window manager:

Display a task bar for switching between various applications (user
interfaces).

Manage an additional desktop, on which special applications from
your machine tool builder can run.

Control the focus between NC-software applications and those of
the machine tool builder.

The size and position of pop-up windows can be changed. It is also
possible to close, minimize and restore the pop-up windows.

application of the window manager or the window
manager itself has caused an error. In this case, switch to
the window manager and correct the problem. If required,
refer to your machine manual.

Q The TNC shows a star in the upper left of the screen if an
=
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2.5 Window manager

Task bar

The task bar that can be shown by pressing the left Windows key on
the ASCII keyboard enables you to select different workspaces with
the mouse. The iTNC provides the following workspaces:
Workspace 1: Active mode of operation
Workspace 2: Active programming mode
Workspace 3: Manufacturer's applications (optionally available), e.g.
remote control of a Windows computer

In the task bar you can also select other applications that you have
started together with the TNC (switch for example to the PDF viewer
or TNCguide)

Click the green HEIDENHAIN symbol to open a menu in which you can
get information, make settings or start applications. The following
functions are available:

About Xfce: Information on the Windows manager Xfce

About HEROS: Information about the operating system of the TNC

NC Control: Start and stop the TNC software. Only permitted for
diagnostic purposes
Web Browser: Start Mozilla Firefox

Diagnostics: Available only to authorized specialists to start
diagnostic functions

Settings: Configuration of miscellaneous settings
Date/Time: Set the date and time

Language: Language setting for the system dialogs. During startup
the TNC overwrites this setting with the language setting of MP
7230

Network: Network setting

Reset WM-Conf: Restore basic settings of the Windows Manager
May also reset settings implemented by your machine
manufacturer

Screensaver: Settings for the screen saver; several are available
Shares: Configure network connections
Tools: Only for authorized users. The applications available under
Tools can be started directly by selecting the pertaining file type in

the file management of the TNC (see "Additional tools for
management of external file types" on page 141)
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Manual
operat

ion

Programming and editing

@ BEGIN PGM 17088 MM = [so.1

1 BLK FORM 8.1 2 X-28 Y-32 2-53 g

2 BLK FORM ©.2 IX+40 IY+B4 IZ+53 =

3 TOOL CALL 61 2 S1000

4 L X+0 Y+8 Ro F9989 &

5 L 2Z+1 R@ F9883 M3 W

6 CYCL DEF 5.8 CIRCULAR POCKET R

7 CYCL DEF 5.1 SET UP1 vl

8 CYCL DEF 5.2 DEPTH-3.6 Wi

9 CYCL DEF 5.3 PLNGNG4 F4000

10 CYCL DEF 5.4 RADIUS16.05

11 CYCL DEF 5.5 F5080 DR-

12 CYCL EALL

13 CYCL DEF 5.8 CIRCULAR POCKET %“”%

14 CYCL DEF 5.1 SET UP1 [oFF]  on

15 CYCL DEPTH-44 —

16 CYCL 4 F4000 i

17 CYCL e |4 @
L]

BEGIN | EN | | |
v | FIND
&) = assion |
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2.6 SELinux security software

SELinux is an extension for Linux-based operating systems. SELinux
is an additional security software package based on Mandatory
Access Control (MAC) and protects the system against the running of
unauthorized processes or functions and therefore protects against
viruses and other malware.

MAC means that each action must be specifically permitted otherwise
the TNC will not run it. The software is intended as protection in
addition to the normal access restriction in Linux. Certain processes
and actions can only be executed if the standard functions and access
control of SELinux permit it.

running of only those programs installed with the
HEIDENHAIN NC software. You cannot run other
programs with the standard installation.

C The SELinux installation of the TNC is prepared to permit

The access control of SELinux under HEROS 5 is regulated as follows:

The TNC runs only those applications installed with the
HEIDENHAIN NC software.

Files in connection with the safety of the software (SELinux system
files, HEROS 5 boot files etc.) may only be changed by programs
that are selected explicitly.

New files generated by other programs must never be executed.

There are only two processes that are permitted to execute new
files:

Starting of a software update
A software update from HEIDENHAIN can replace or change
system files.

Starting of the SELinux configuration

The configuration of SELinux is usually password-protected by
your machine tool builder. Refer here to the relevant machine tool
manual.

because it provides additional protection against attacks

C HEIDENHAIN generally recommends activating SELinux
from outside.

HEIDENHAIN iTNC 530
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2.7 Accessories

2.7 Accessories: HEIDENHAIN
touch probes and electronic
handwheels

Touch probes

The various HEIDENHAIN touch probes enable you to:

Automatically align workpieces

Quickly and precisely set datums

Measure the workpiece during program run
Measure and inspect tools

All of the touch probe functions are described in the
@ User’'s Manual for Cycles. Please contact HEIDENHAIN if
you require a copy of this User's Manual. ID: 670388-xx.

Please note that HEIDENHAIN grants a warranty for the
function of the touch probe cycles only if HEIDENHAIN
touch probes are used!

TS 220, TS 640 and TS 440 touch trigger probes

These touch probes are particularly effective for automatic workpiece
alignment, datum setting and workpiece measurement. The TS 220
transmits the triggering signals to the TNC via cable and is a cost-
effective alternative for applications where digitizing is not frequently
required.

The TS 640 (see figure) and the smaller TS 440 feature infrared
transmission of the triggering signal to the TNC. This makes them
highly convenient for use on machines with automatic tool changers.

Principle of operation: HEIDENHAIN triggering touch probes feature a
wear resisting optical switch that generates an electrical signal as
soon as the stylus is deflected. This signal is transmitted to the
control, which stores the current position of the stylus as the actual
value.

96
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TT 140 tool touch probe for tool measurement

The TT 140 is a triggering touch probe for tool measurement and
inspection. Your TNC provides three cycles for this touch probe with
which you can measure the tool length and radius automatically either
with the spindle rotating or stopped. The TT 140 features a particularly
rugged design and a high degree of protection, which make it
insensitive to coolants and swarf. The triggering signal is generated by
a wear-resistant and highly reliable optical switch.

HR electronic handwheels

Electronic handwheels facilitate moving the axis slides precisely by
hand. A wide range of traverses per handwheel revolution is available.
Apart from the HR130 and HR150 integral handwheels, HEIDENHAIN
also offers the HR 520 and HR 550 FS portable handwheels. You will
find a detailed description of HR 520 in Chapter 14 of this manual (see
"Traversing with electronic handwheels" on page 557).

HEIDENHAIN iTNC 530
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3.1 Fundamentals

3.1 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 TNC 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
association, incremental position encoders are provided with
reference marks. The scales of the position encoders contain one or
more reference marks that transmit a signal to the TNC when they are
crossed over. From that signal the TNC can re-establish the
assignment of displayed positions to machine positions. 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.

Reference system

A reference system is required to define positions in a plane or in
space. The position data are always referenced to a predetermined
point and are described through coordinates.

The Cartesian coordinate system (a rectangular coordinate system) is
based on the three coordinate axes X, Y and Z. The axes are mutually
perpendicular and intersect at one point called the datum. A
coordinate identifies the distance from the datum in one of these
directions. A position in a plane is thus described through two
coordinates, and a position in space through three coordinates.

Coordinates that are referenced to the datum are referred to as
absolute coordinates. Relative coordinates are referenced to any other
known position (reference point) you define within the coordinate
system. Relative coordinate values are also referred to as incremental
coordinate values.

100
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Reference system on milling machines

When using a milling machine, you orient tool movements to the
Cartesian coordinate system. The illustration at right shows how the
Cartesian coordinate system describes the machine axes. The figure
illustrates the right-hand rule for remembering the three axis
directions: the middle finger points in the positive direction of the tool
axis from the workpiece toward the tool (the Z axis), the thumb points
in the positive X direction, and the index finger in the positive Y
direction.

The iTNC 530 can control up to 18 axes. The axes U, V and W are
secondary linear axes parallel to the main axes X, Y and Z, respectively.
Rotary axes are designated as A, B and C. The illustration at lower right
shows the assignment of secondary axes and rotary axes to the main
axes.

In addition, the machine tool builder can define any number of auxiliary
axes identified by lowercase letters

HEIDENHAIN iTNC 530
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3.1 Fundamentals

Polar coordinates

If the production drawing is dimensioned in Cartesian coordinates, you
also write the NC program using Cartesian coordinates. For parts
containing circular arcs or angles it is often simpler to give the
dimensions in polar coordinates.

While the Cartesian coordinates X, Y and Z are three-dimensional and
can describe points in space, polar coordinates are two-dimensional
and describe points in a plane. Polar coordinates have their datum at a
circle center (CC), or pole. A position in a plane can be clearly defined
by the:

Polar Radius, the distance from the circle center CC to the position,
and the

Polar Angle, the value of the angle between the angle reference axis
and the line that connects the circle center CC with the position.

Setting the pole and the angle reference axis

The pole is set by entering two Cartesian coordinates in one of the
three planes. These coordinates also set the reference axis for the
polar angle PA.

Coordinates of the pole (plane) Reference axis of the angle

10

Yi

fs
<Y

e ~
al .
/ AN N
Wi PR
PR oA, N
cc

XY +X
Y/Z +Y
Z/X +7
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Absolute and incremental workpiece positions

Absolute workpiece positions

Absolute coordinates are position coordinates that are referenced to
the datum of the coordinate system (origin). Each position on the
workpiece is uniquely defined by its absolute coordinates.

Example 1: Holes dimensioned in absolute coordinates

Hole 1 Hole 2 Hole 2
X =10 mm X =30 mm X =50 mm
Y =10 mm Y =20 mm Y =30 mm

Incremental workpiece positions

Incremental coordinates are referenced to the last programmed
nominal position of the tool, which serves as the relative (imaginary)
datum. When you write an NC program in incremental coordinates,
you thus program the tool to move by the distance between the
previous and the subsequent nominal positions. This is why they are
also referred to as a chain dimensions.

To program a position in incremental coordinates, enter the function I
before the axis.

Example 2: Holes dimensioned in incremental coordinates

Absolute coordinates of hole 4

X =10 mm

Y =10 mm

Hole 5, with respect to 4 Hole 6, with respect to 5
X' =20 mm X=20 mm

Y =10 mm Y =10 mm

Absolute and incremental polar coordinates

Absolute polar coordinates always refer to the pole and the angle
reference axis.

Incremental coordinates always refer to the last programmed nominal
position of the tool.

HEIDENHAIN iTNC 530
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3.1 Fundamentals

Setting the datum

A production drawing identifies a certain form element of the
workpiece, usually a corner, as the absolute datum. When setting the
datum, you first align the workpiece along the machine axes, and then
move the tool in each axis to a defined position relative to the
workpiece. Set the display of the TNC either to zero or to a known
position value for each position. This establishes the reference system
for the workpiece, which will be used for the TNC display and your part
program.

If the production drawing is dimensioned in relative coordinates,
simply use the coordinate transformation cycles (see User's Manual
for Cycle Programming, Cycles for Coordinate Transformation).

If the production drawing is not dimensioned for NC, set the datum at
a position or corner on the workpiece from which the dimensions of
the remaining workpiece positions can be most easily measured.

The fastest, easiest and most accurate way of setting the datum is by
using a touch probe from HEIDENHAIN. See "Datum setting with
touch probes" in the Touch Probe Cycles User’'s Manual.

Example

The workpiece drawing shows holes (1 to 4) whose dimensions are
shown with respect to an absolute datum with the coordinates X=0
Y=0. Holes 5 to 7 are dimensioned with respect to a relative datum
with the absolute coordinates X=450, Y=750. With the DATUM SHIFT
cycle you can temporarily set the datum to the position X=450, Y=750,
to be able to program holes 5 to 7 without further calculations.
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3.2 Creating and writing programs

Organization of an NC program in HEIDENHAIN
Conversational

A part program consists of a series of program blocks. The figure at
right illustrates the elements of a block.

The TNC numbers the blocks in ascending sequence.

Block

10 L{ X+10 Y+5 RO F100 M3

The first block of a program is identified by BEGIN PGM, the program
name and the active unit of measure.

The subsequent blocks contain information on:

Workpiece blank
Tool calls Path function Words
Approaching a safe position

Feed rates and spindle speeds, as well as
Path contours, cycles and other functions

Block number

The last block of a program is identified by END PGM the program name
and the active unit of measure.

Danger of collision!
@ After each tool call, HEIDENHAIN recommends always

traversing to a safe position from which the TNC can
position the tool for machining without causing a collision!

Define the blank: BLK FORM

Immediately after initiating a new program, you define a cuboid
workpiece blank. If you wish to define the blank at a later stage, press
the SPEC FCT key and then the PROGRAM DEFAULTS and BLK
FORM soft keys. This definition is needed for the TNC's graphic
simulation feature. The sides of the workpiece blank lie parallel to the
X, Y and Z axes and can be up to 100 000 mm long. The blank form is
defined by two of its corner points:

MIN point: the smallest X, Y and Z coordinates of the blank form,
entered as absolute values

MAX point: the largest X, Y and Z coordinates of the blank form,
entered as absolute or incremental values

You only need to define the workpiece blank if you wish
@ to run a graphic test for the program!

HEIDENHAIN iTNC 530
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3.2 Creating and writing programs

Creating a new part program

You always enter a part program in the Programming and Editing
mode of operation. An example of program initiation:

PGM
MGT

Select the directory in which you wish to store the new program:

Select the Programming and Editing operating mode

Press the PGM MGT key to call the file manager

FILE NAME = OLD.H

(=]
[ ]

Enter the new program name and confirm your entry
with the ENT key

Select the unit of measure: Press the MM or INCH
soft key. The TNC switches the screen layout and
initiates the dialog for defining the BLK FORM
(workpiece blank)

WORKING SPINDLE AXIS X/Y/Z?

Z]

DEF BLK FORM: MIN CORNER?

Enter spindle axis, e.g. Z

Enter in sequence the X, Y and Z coordinates of the
MIN point and confirm each of your entries with the
ENT key

ENT

DEF BLK FORM: MAX CORNER?

Enter in sequence the X, Y and Z coordinates of the
MAX point and confirm each of your entries with the
ENT key

ENT

106

:::Lm Programming and editing
Def BLK FORM: max-corner?

7} BEGIN PGM BLK MM

1 BLK FORM 8.1 Z2 X+©0 Y+0

2 BLK FORM 8.2 Y+100
Y] I

3 END PGM BLK MM

Z2-40
X+100

o [

=

=0

[

+]

s100%

L] -

1]

g =[m
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Example: Display the BLK form in the NC program

0 BEGIN PGM NEW MM Program begin, name, unit of measure
1 BLK FORM 0.1 Z X+0 Y+0 Z-40 Spindle axis, MIN point coordinates

2 BLK FORM 0.2 X+100 Y+100 Z+0 MAX point coordinates

3 END PGM NEW MM Program end, name, unit of measure

The TNC generates the block numbers as well as the BEGIN and END
blocks automatically.

If you do not wish to define a blank form, cancel the dialog
@ atWorking spindle axis X/Y/Z by pressing the DEL key!

The TNC can display the graphics only if the shortest side
is at least 50 um long and the longest side is no longer
than 99 999.999 mm.

3.2 Creating and writing programs
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3.2 Creating and writing programs

Programming tool movements in conversational
format

To program a block, initiate the dialog by pressing a function key. In the
screen header, the TNC then asks you for all the information
necessary to program the desired function.

Example of a positioning block

Start block

COORDINATES?

1o

20 Enter the target coordinate for the Y axis, and go to
the next question with ENT

TOOL RADIUS COMP: RL/RR/NO COMP?

Enter the target coordinate for the X axis

Enter "No radius compensation" and go to the next
question with ENT

ENT

FEED RATE F=? / F MAX = ENT

Enter a feed rate of 100 mm/min for this path contour;

100 . .
go to the next question with ENT

MISCELLANEOUS FUNCTION M?

Enter the miscellaneous function M3 "spindle ON."
Pressing the ENT key terminates this dialog

The program-block window displays the following line:

3 L X+10 Y+5 RO F100 M3

108

::::::mn Programming and editing
Miscellaneous function M7
1 BLK FORM ©.1 2 X+0 Y+0 Z2-40
2 BLK FORM ©8.2 X+100 Y+100 2+0 i =]
3 TOOL CALL 1 Z S5000 =
4 L Z2+180 RO FMAX
5 L X-20 Y+30 R0 FMAX KE I = ;
6 END PGM NEU MM W
LA
Y
S |
e
%{eax%
[OFF| ON
S
=
M ‘ M9 4 ‘ M103 | M118 | M12@ H124‘ HlZB‘ M138
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Possible feed rate input

Functions for setting the feed rate Soft key

Rapid traverse, non-modal. Exception: If defined
before an APPR block, FMAX is also in effect for
moving to an auxiliary point (see "Important
positions for approach and departure" on page
222)

F MAX

Traverse feed rate automatically calculated in
TOOL CALL

F AUTO

Move at the programmed feed rate (unit of
measure is mm/min or 1/10 inch/min). With
rotary axes, the TNC interprets the feed rate in
degrees/min, regardless of whether the program
is written in mm or inches

o

With FT, instead of a speed you define a time in
seconds (input range 0.001 to 999.999 seconds),
in which the programmed path is to be traversed.
FT is effective only blockwise

I
4

With FMAXT, instead of a speed you define a time
in seconds (input range 0.001 to 999.999
seconds), in which the programmed path is to be
traversed. FMAXT is effective only for keyboards
with a rapid traverse potentiometer. FMAXT is
effective only blockwise

FMAXT

1]

3.2 Creating and writing programs

Define the feed per revolution (units in mm/rev or
inch/rev). Caution: In inch-programs, FU cannot
be combined with M136

Define the tooth feed (units in mm/tooth or
inch/tooth). The number of teeth must be defined
in the tool table in the CUT. column

B E

Functions for conversational guidance

A
()
<

Ignore the dialog question

m=
30

End the dialog immediately

Abort the dialog and erase the block

G 6B
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3.2 Creating and writing programs

Actual position capture

The TNC enables you to transfer the current tool position into the
program, for example during

Positioning-block programming
Cycle programming
Tool definition with TOOL DEF

To transfer the correct position values, proceed as follows:

Place the input box at the position in the block where you want to

insert a position value

=)

110

Select the actual-position-capture function: In the
soft-key row the TNC displays the axes whose
positions can be transferred

Select the axis: The TNC writes the current position of

the selected axis into the active input box

In the working plane the TNC always captures the
coordinates of the tool center, even though tool radius
compensation is active.

In the tool axis the TNC always captures the coordinates
of the tool tip and thus always takes the active tool length
compensation into account.

The TNC keeps the soft-key row for axis selection active
until you deactivate it by pressing the actual-position-
capture key again. This behavior remains in effect even if
you save the current block and open a new one with a path
function key. If you select a block element in which you
must choose an input alternative via soft key (e.g. for
radius compensation), then the TNC also closes the
soft-key row for axis selection.

The actual-position-capture function is not allowed if the
tilted working plane function is active.
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Editing a program

in a machine operating mode. The TNC allows you to place
the cursor in the block, but it does not save the changes
and responds instead with an error message.

Q You cannot edit a program while it is being run by the TNC

While you are creating or editing a part program, you can select any
desired line in the program or individual words in a block with the
arrow keys or the soft keys:

Function Soft key/Keys
Go to previous page Pace
Go to next page
Go to beginning of program aEean
i3
Go to end of program o

Change the position of the current block on
the screen. Press this soft key to display
additional program blocks that are
programmed before the current block

Change the position of the current block on E_!I
the screen. Press this soft key to display =
additional program blocks that are

programmed after the current block

Move from one block to the next

To select a certain block, press the GOTO key, (e
enter the desired block number, and confirm O
with the ENT key. Or: Enter the block number

step and press the N LINES soft key to jump

over the entered number of lines upward or
downward

Select individual words in a block

HEIDENHAIN iTNC 530
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3.2 Creating and writing programs

Function Soft key/Key

Set the selected word to zero

8
m

Erase an incorrect number

E
Clear a (non-blinking) error message E

Delete the selected word 1

|awt |

Delete the selected block DEL
O

Erase cycles and program sections Bed
O

Insert the block that you last edited or deleted sear

Inserting blocks at any desired location

Select the block after which you want to insert a new block and
initiate the dialog

Deliberately saving changes

The TNC normally saves changes automatically if you switch the
operating mode or if you select the file manager or MOD function. If
you deliberately want to save changes to the program, proceed as
follows:

Select the soft-key row with the saving functions

Press the SAVE soft key for the TNC to save all changes made since
the last time you saved the program
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Saving a program to a new file
If desired, you can save the contents of the currently active program
under a different program name. Proceed as follows:

Select the soft-key row with the saving functions

Press the SAVE AS soft key: The TNC opens a window in which you
can enter the directory and the new file name

Enter the file name and confirm with the OK soft key or the ENT key,
or press the CANCEL soft key to abort

Undoing changes
If desired, you can undo all changes made since the last time you
saved the program. Proceed as follows:

Select the soft-key row with the saving functions

Press the CANCEL CHANGE soft key: The TNC opens a window in
which you can confirm or cancel this action

Press the YES soft key or the ENT key to discard the changes made.
Abort with the NO soft key

Editing and inserting words

Select a word in a block and overwrite it with the new one. The
plain-language dialog is available while the word is highlighted

To accept the change, press the END key

If you want to insert a word, press the horizontal arrow key repeatedly

until the desired dialog appears. You can then enter the desired value.

Looking for the same words in different blocks
To use this function, set the AUTO DRAW soft key to OFF.

Select a word in a block: Press the arrow keys
repeatedly until the highlight is on the desired word

Select a block with the arrow keys

The word that is highlighted in the new block is the same as the one
you selected previously.

TNC shows a progress display window. You then have the
option of canceling the search via soft key.

O If you have started a search in a very long program, the
Finding any text

Select the search function: Press the FIND soft key. The TNC
displays the Find text: dialog prompt

Enter the text that you wish to find
To find the text, press the EXECUTE soft key
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3.2 Creating and writing programs

Marking, copying, deleting and inserting program sections

The TNC provides certain functions for copying program sections
within an NC program or into another NC program—see the table
below.

To copy a program section, proceed as follows:

Select the soft-key row containing the marking functions
Select the first (last) block of the section you wish to copy

To mark the first (last) block, press the SELECT BLOCK soft key. The
TNC then highlights the first character of the block and the CANCEL
SELECTION soft key appears

Move the highlight to the last (first) block of the program section you
wish to copy or delete. The TNC shows the marked blocks in a
different color. You can end the marking function at any time by
pressing the CANCEL SELECTION soft key

To copy the selected program section, press the COPY BLOCK soft
key. To delete the selected section, press the DELETE BLOCK soft
key. The TNC stores the selected block

Using the arrow keys, select the block after which you wish to insert
the copied (deleted) program section

corresponding program using the file manager and then
mark the block after which you wish to insert the copied
block.

Q To insert the section into another program, select the

To insert the block, press the INSERT BLOCK soft key

To end the marking function, press the CANCEL SELECTION soft
key

Function Soft key
Switch the marking function on seLeCT
Switch the marking function off cAncEL
Delete the marked block e
Insert the block that is stored in the buffer INSERT
memory BLocK
Copy the marked block copv
114
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The TNC search function

The search function of the TNC enables you to search for any text
within a program and replace it by a new text, if required.

Finding any text
If required, select the block containing the word you wish to find.

Select the search function: The TNC superimposes
the search window and displays the available search
functions in the soft-key row (see table of search
functions)

X | +40 Enter the text to be searched for. Please note that the
search is case-sensitive

Start the search process: The TNC displays the
available search options in the soft-key row (see the

table of search options)

uroLE If required, change the search options
Start the search process: The TNC moves to the next
block containing the text you are searching for

Repeat the search process: The TNC moves to the

next block containing the text you are searching for

3.2 Creating and writing programs

End the search function

Search functions Soft key
Show the pop-up window containing the last et
search items. Use the arrow keys to select a ELenenTs

search item and confirm with the ENT key

Show the pop-up window containing possible CuRRENT

BLOCK

search items of the current block. Use the arrow ELenenTs
keys to select a search item and confirm with the

ENT key
Show the pop-up window containing a selection -~
of the most important NC functions. Use the BLOCKS

arrow keys to select a search item and confirm
with the ENT key

Activate the Search/Replace function sarcH

+
REPLACE
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3.2 Creating and writing programs

1
H
z
1

Search options Soft key

Define the search direction uPuARD
DOUNWARD

Define the end of the search: With COMPLETE,
the search starts at the current block and CEHVED

continues until it reaches it again

Start a new search REL
SEARCH

Finding/Replacing any text

N X

—

CONTINUE

EXECUTE

EXECUTE

1

O The find/replace function is not possible if

a program is protected
the program is currently being run by the TNC
When using the REPLACE ALL function, ensure that you

do not accidentally replace text that you do not want to
change. Once replaced, such text cannot be restored.

If required, select the block containing the word you wish to find.
Select the Search function: The TNC superimposes
the search window and displays the available search
functions in the soft-key row

SEARcH Activate the Replace function: The TNC superimposes

+

RePLACE a window for entering the text to be inserted

Enter the text to be searched for. Please note that the
search is case-sensitive. Then confirm with the ENT
key

Enter the text to be inserted. Please note that the
entry is case-sensitive

Start the search process: The TNC displays the
available search options in the soft-key row (see the
table of search options)

wHoLE If required, change the search options

]

£
S
-l
1

Start the search process: The TNC moves to the next
occurrence of the text you are searching for

To replace the text and then move to the next
occurrence of the text, press the REPLACE soft key.
To replace all text occurrences, press the REPLACE
ALL soft key. To skip the text and move to its next
occurrence press the DO NOT REPLACE soft key

End the search function

16
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3.3 File management: T‘g
Fundamentals =
(<)
Files £
@®
Files in the TNC Type -g
Programs =
In HEIDENHAIN format H L
In DIN/ISO format | 'E
smarT.NC files o)
Structured unit program .HU E
Contour descriptions .HC o
Point tables for machining positions .HP o
Tables for g
Tools T o
Tool changers .TCH
Pallets P E
Datums .D )
Points .PNT —
Presets .PR LL
Cutting data .CDT ™
Cutting materials, workpiece materials .TAB m
Texts as
ASClII files A
Help files .CHM
Drawing data as
ASCII files .DXF
Other files
Fixture templates .CFT
Parameterized fixtures .CFX
Dependent data (such as structure items) .DEP
Archives ZIP

When you write a part program on the TNC, you must first enter a
program name. The TNC saves the program to the hard disk as a file
with the same name. The TNC can also save texts and tables as files.

The TNC 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.

You can manage an almost unlimited number of files with the TNC, at
least 21 GB. The actual size of the hard disk depends on the main
computer installed in your machine. Please refer to the specifications.
A single NC program can be up to 2 GB in size.
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Fundamentals

3.3 File management

File names

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

Frocz [

File name File type

File names should not exceed 25 characters, otherwise the TNC
cannot display the entire file name.

File names on the TNC must comply with this standard: The Open
Group Base Specifications Issue 6 IEEE Std 1003.1, 2004 Edition
(Posix-Standard). Accordingly, the file names may include the
characters below:

ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghi
jklmnopqgrstuvwxyz0123456789._-

You should not use any other characters in file names in order to
prevent any file transfer problems.

The maximum limit for the path and file name together is
@ 82 characters (see "Paths" on page 120).
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Displaying externally created files on the TNC

The TNC features several additional 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
Image files bmp
gif
1Pg
png

For further information about displaying and editing the listed file
types: See "Additional tools for management of external file types" on
page 141..

Data backup

We recommend saving newly written programs and files on a PC at
regular intervals.

The TNCremoNT data transmission freeware from HEIDENHAIN is a

simple and convenient method for backing up data stored on the TNC.

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.

take up to several hours. In this case, it is a good idea to

C Saving the contents of the entire hard disk (>2 GB) can
save the data outside of work hours, e.g. during the night.

Take the time occasionally to delete any unneeded files so
that the TNC always has enough hard-disk space for
system files (such as the tool table).

hard disks generally have a higher failure rate after three to
five years of service. HEIDENHAIN therefore
recommends having the hard disk inspected after three to
five years.

Q Depending on operating conditions (e.g., vibration load),

HEIDENHAIN iTNC 530
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3.4 Working with the file manager

3.4 Working with the file manager

Directories

To ensure that you can easily find your files, we recommend that you
organize your hard disk into directories. You can divide a directory into
further directories, which are called subdirectories. With the —/+ key or
ENT you can show or hide the subdirectories.

O The TNC can manage up to 6 directory levels!

If you save more than 512 files in one directory, the TNC
no longer sorts them alphabetically!

Directory names

The maximum limit for the path, including the directory name, is 82
characters (see "Paths" on page 120).

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 "\".

file name, including the extension, must not exceed 82

O The path, including all drive characters, directory and the
characters!

Drive designations must not include more than 8
uppercase letters.

Example

The directory AUFTR1 was created on the TNC:\ drive. Then, in the
AUFTR1 directory, the directory NCPROG was created and the part
program PROG1.H was copied into it. The part 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.
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Overview: Functions of the file manager

must use the MOD function to switch to the old file

Q If you want to use the old file management system, you

manager (see "Changing the PGM MGT setting" on page

666).
Function Soft key Page
Copy (and convert) individual files cory Page 128
ecavd
Select target directory E Page 128
z@\
Display a specific file type g Page 124
Create new file e Page 127
B
Display the last 10 files that were LasT Page 131
selected i
Delete a file or directory oeLeTe Page 132
X
Tag a file - Page 133
Rename a file RENAN Page 135
o) vz
Protect a file against editing and erasure pﬁm Page 136
@
Cancel file protection u.ﬁrm Page 136
Archive files 21 Page 139
—gk
Restore files from archive .m Page 140
8z
Open a smarT.NC program Page 126
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th the file manager

ing wi

3.4 Work

Function Soft key Page
Manage network drives - Page 148
Copy a directory Page 131

COPY DIR
|

Update the directory tree, e.g. to be able
to see if a new directory was created
while the file manager was opened.
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Calling the file manager

:::::m File management
— Press the PGM MGT key: The TNC displays the file :
management window (see figure for default setting. ~ ["ane. - Seoumson. A
If the TNC displays a different screen layout, press DOEET Gvew cor sae 15102011 e =
the WINDOW soft key.) o g
znceTh Buenczoussiotte B 2cota vo.07 .m0 |
RV - . bR
The narrow window on the left shows the available drives and §"
directories. Drives designate devices with which data are stored or ;j;f il 7 ez
transferred. One drive is the hard disk of the TNC. Other drives are the |- == W e 1oitelsen
interfaces (RS232, RS422, Ethernet), which can be used, for example, = R e ooz
to connect a personal computer. A directory is always identified by a = B e iooia.cer
folder symbol to the left and the directory name to the right. ETS ; n I -
Subdirectories are shown to the right of and below their parent = e e —
directories. A triangle in front of the folder symbol indicates that there 1 ‘ ] | AT | s | END
are further subdirectories, which can be shown with the —/+ or ENT
keys.

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 Name with max. 25 characters

Type File type

Size File size in bytes

Changed Date and time that the file was last changed.
The date format can be set

Status File properties:

3.4 Working with the file manager

E: Program is selected in the Programming
and Editing mode of operation.

S: Program is selected in the Test Run mode
of operation.

M: Program is selected in a Program Run
mode of operation.

P: File is protected against deletion and
editing.

+: Dependent files exist (structure file, tool-
usage file)

For most file types, the TNC also displays a preview of the currently
highlighted file in the window at bottom left. With very large files, it
may take some time for the preview to appear. You can also
deactivate the file preview function (see "Adapting the file manager"
on page 137)
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3.4 Working with the file manager

Selecting drives, directories and files

Call the file manager
MGT

Use the arrow keys or the soft keys to move the highlight to the
desired position on the screen:

Moves the highlight from the left to the right window,
and vice versa

Moves the highlight up and down within a window

ﬂ Moves the highlight one page up or down within a
window

Step 1: Select drive

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

seLegr To select a drive, press the SELECT soft key, or

Press the ENT key

Step 2: Select a directory

Move the highlight to the desired directory in the left-hand window—
the right-hand window automatically shows all files stored in the
highlighted directory
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Step 3: Select a file

Press the SELECT TYPE soft key

seLecr Press the soft key for the desired file type, or

,E Press the SHOW ALL soft key to display all files, or

4% _H ot Use wild card characters, e.g. to show all files of the
file type .H that begin with 4

Move the highlight to the desired file in the right window:

SELECT PreSS the SELECT SOft key, or

Press the ENT key

ENT

The TNC opens the selected file in the operating mode from which you
called the file manager
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3.4 Working with the file manager

Selecting smarT.NC programs

Programs created in the smarT.NC operating mode can be opened in
the Programming and Editing mode with either the smarT.NC editor
or the conversational editor. By default the TNC always opens .HU and
.HC programs with the smarT.NC editor. If you want to open the
programs in the conversational editor, proceed as follows:

PGM
MGT

Call the file manager

With the arrow keys or the soft keys you can move the highlight to an

.HU or .HC file:

CONVERSTL .
:

smarT.NC

smarT.NC
1S HC

i

Moves the highlight from the left to the right window,
and vice versa

Moves the highlight up and down within a window

Moves the highlight one page up or down within a
window

Shift the soft-key row

Select the submenu for selecting the editor

Open the .HU or .HC program with the conversational
editor

Open the .HU program with the smarT.NC editor

Open the .HC program with the smarT.NC editor
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Creating a new directory (only possible on the
drive TNC:\

Move the highlight in the left window to the directory in which you
want to create a subdirectory

Enter the new file name, and confirm with ENT
NEW ENT

CREATE \NEW DIRECTORY?

Press the YES soft key to confirm, or

Abort with the NO soft key

3.4 Working with the file manager

Creating a new file (only possible on the drive
TNC:\

Select the directory in which you wish to create the new file

NEW o Enter the new file name with the file extension, and
confirm with ENT

NEu Open the dialog box for creating a new file
Enter the new file name with the file extension, and
NEW ENT

confirm with ENT
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Copying a single file
Move the highlight to the file you wish to copy

ez The TNC displays a soft-key row with soft keys for
different functions. You can also start the copy
process by pressing CTRL+C

Enter the name of the target file and confirm your

pressing the ENT key or the OK soft key: the TNC
copies the file to the selected directory. The original
file is retained

the OK soft key, the TNC displays a pop-up window with a

@ When the copying process has been started with ENT or
progress indicator.

3.4 Working with the file manager

128

cory Press the COPY soft key to select the copy function.

Ve entry with the ENT key or OK soft key: the TNC
copies the file to the active directory or to the
selected target directory. The original file is retained.

i% Press the Target Directory soft key to call a pop-up

5 window in which you select the target directory by
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Copying files into another directory

Select a screen layout with two equally sized windows

To display directories in both windows, press the PATH soft key
In the right window

Move the highlight to the directory into which you wish to copy the
files, and display the files in this directory with the ENT key

In the left window

Select the directory containing the files that you wish to copy and
press ENT to display them

Call the file tagging functions

TAG

- Move the highlight to the file you want to copy and tag
Fie it. You can tag several files in this way, if desired

copv TAG Copy the tagged files into the target director

! py ag g Y

Additional tagging functions: see "Tagging files", page 133.

If you have tagged files in both the left and right windows, the TNC
copies from the directory in which the highlight is located.

Overwriting files
If you copy files into a directory in which other files are stored under
the same name, the TNC will ask whether the files in the target
directory should be overwritten:
To overwrite all files, press the YES soft key, or
To overwrite no files, press the NO soft key, or
To confirm each file separately before overwriting it, press the
CONFIRM soft key

If you wish to overwrite a protected file, this must also be confirmed
or aborted separately.
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3.4 Working with the file manager

Copying a table

If you are copying tables, you can overwrite individual rows or columns
in the target table with the REPLACE FIELDS soft key. Prerequisites:

The target table must already exist

The file to be copied must only contain the columns or lines you
want to replace

to overwrite the table in the TNC with an external data
transfer software, such as TNCremoNT. Copy the
externally created file into a different directory, and then
copy the desired fields with the TNC file management.

@ The REPLACE FIELDS soft key does not appear if you want

The file extension of the externally created table should
be .A (ASCII). In these cases the table can contain any
number of lines. If you create a file of type *.T, then the
table must contain sequential line numbers beginning
with 0.

Example

With a tool presetter you have measured the length and radius of ten
new tools. The tool presetter then generates the tool table TOOL.A
with 10 rows (for the 10 tools) and the columns

Tool number (column T)

Tool length (column L)
Tool radius (column R)

Copy this table from the external data medium to any directory

Copy the externally created table over the existing table using the
TNC file manager. The TNC asks if you wish to overwrite the
existing TOOL.T tool table:

If you press the YES soft key, the TNC will completely overwrite the
current TOOL.T tool table. After this copying process the new
TOOL.T table consists of 10 lines. The only remaining columns in
the table are tool number, tool length and tool radius

Or, if you press the REPLACE FIELDS soft key, the TNC merely
overwrites the first 10 lines of the number, length and radius
columns in the TOOL.T file. The data of the other lines and columns
is not changed
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Copying a directory

that the TNC displays directories in the window on the

Q In order to copy directories, you must have set the view so
right (see "Adapting the file manager" on page 137).

Please note that when copying directories, the TNC only
copies those files that are displayed by the current filter
settings.

Move the highlight in the right window onto the directory you want
to copy

Press the COPY soft key: the TNC opens the window for selecting
the target directory

Select the target directory and confirm with ENT or the OK soft key:
The TNC copies the selected directory and all its subdirectories to
the selected target directory

Choosing one of the last files selected

WLl File management ‘
. operation
e Call the file manager
[TNC : \dumppgm 17000.H
MGT =
- e = " g
Seatecn [ R
» CIDEMO g = it N —
Scumppan EIl & tios rocently solected files % RN
> CINK
ONULLT| 10.2011 -M--.
. . jPres?nkakxon Wcap 1: TNC:\DUMPPGM\STAT.H 10.2011
Last Display the last 15 files selected: Press the LAST Qservice Sasupt| 21 TNC: \DUMPFGIasPaRa. 1 10,2011
F”_ES ft k » Cisystem Euzpl 4: TNC:\DUMPPGM\1GB.H 10.2011 -
SO ey » Citncauide 2 | 5t TNC:\DUMPPGM\FK1.H .
Deezes 10.2011 -
» SC: i B: TNC:\DUMPPGM\EX16.H 10.2011 -
2 s | L NP enabRoGan T
5 Qo: f17000| X . 10.2011 S-E-+
2P: B17011 A: TNC:\DUMPPGM\EXT1.H 10.2011 -
. . . . b 20: B: TNC:\DUMPPGM\WERKZEUGPLATTE .DXF N
Use the arrow keys to move the highlight to the file you wish to select: | == i | i hcsDurppoNiz6L1 K oo
» 25 - D: TNC:\DUMPPGM\PLANE.H
Moves the highlight up and down within a window et s | 2L
* * » @u: B1s _cance1 | 10.2011 -
o ix' m3se? H 1176 18.10.2011 -
masaz1 H 5AR 12 10 2011
» 2z I

& =

To select the file, press the SELECT soft key, or

Press the ENT key
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Deleting a file

Caution: Data may be lost!
Once you delete files they cannot be restored!

Move the highlight to the file you want to delete

oeLeTe To select the erasing function, press the DELETE soft
key. The TNC asks whether you really want to delete
the file

To confirm, press the YES soft key, or

To cancel deletion, press the NO soft key

Deleting a directory

Caution: Data may be lost!
Once you delete directories they cannot be undeleted!
Move the highlight to the directory you want to delete

oeLeTe To select the erasing function, press the DELETE soft
key. The TNC inquires whether you really intend to

delete the directory and all its subdirectories and files

3.4 Working with the file manager

To confirm, press the YES soft key, or

To cancel deletion, press the NO soft key
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Tagging files

(7]
(=]
+
3
<

Tagging function

Move cursor upward

Move cursor downward

Tag a single file s

FILE

HEE

Tag all files in the directory i

Untag a single file wes

FILE

Untag all files nTas

FILES

Copy all tagged files

=
3
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3.4 Working with the file manager

Some functions, such as copying or erasing files, can not only be used
forindividual files, but also for several files at once. To tag several files,
proceed as follows:

Move the highlight to the first file

To display the marking functions, press the TAG soft
key

TAG

To tag a file, press the TAG FILE soft key

t I Move the highlight to the next file you wish to tag:
Only works via soft keys. Do not use the arrow keys!

p— To tag further files, press the TAG FILE soft key, etc.
copy TAG To copy the tagged files, press the COPY TAG soft
MY key, or

Delete the tagged files by pressing the END soft key
X to end the tagging functions, and then the DELETE

soft key to delete the tagged files
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Tagging files with shortcuts
Move the highlight to the first file
Press and hold the CTRL key
Use the arrow keys to move the cursor frame to other files
Press the spacebar to tag a file

When you have tagged all desired files: release the CTRL key and
perform the desired file operation

O CTRL+A tags all of the files in the current directory.

If you press the SHIFT key instead of the CTRL key, the
TNC automatically tags all files that you select with the
arrow keys.

Renaming a file

Move the highlight to the file you want to rename

RENANE Select the renaming function
Enter the new file name; the file type cannot be
changed

To execute renaming, press the ENT key

3.4 Working with the file manager
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3.4 Working with the file manager

Additional functions

Protecting a file / Canceling file protection

Move the highlight to the file you want to protect

nore To select the additional functions, press the MORE
FuncTIONS FUNCTIONS soft key

To activate file protection, press the PROTECT soft
key. The file now has status P

UnRoTEST To cancel file protection, press the UNPROTECT soft
key

Ad i
B e

Connecting/removing a USB device
Move the highlight to the left window

ome To select the additional functions, press the MORE
FUNCTIONS FUNCTIONS soft key

Search for a USB device

In order to remove the USB device, move the highlight
to the USB device

Remove the USB device

¥ e

For more information: See "USB devices on the TNC (FCL 2 function)"
on page 149.
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Adapting the file manager

You open the menu for adapting the file manager either by clicking the
path name or with soft keys:

Select the file manager: Press the PGM MGT key
Select the third soft-key row
Press the MORE FUNCTIONS soft key

Press the OPTIONS soft key: the TNC displays the menu for
adapting the file manager

Use the arrow keys to move the highlight to the desired setting
Activate or deactivate the desired setting with the spacebar

You can adapt the file manager as follows:

Bookmarks

You can use bookmarks to manage your favorite directories. You
can add or delete the current directory to or from the list, or delete
all bookmarks. All directories that you have added appear in the
bookmark list, making them available for rapid selection

View

In the View menu item you specify the type of information the TNC
is to display in the file window

Date format
In the Date format menu you specify the format in which the TNC
displays the date in the Changed column

Settings

Cursor: Change window
If the cursor is in the directory tree: specify if the TNC is to switch
windows when the right arrow key is pressed, or if the TNC is to
open any subdirectories

Folder: Search

Specify whether the TNC is to search the currently active folder
for subfolders when you navigate in the directory structure
(inactive: increased speed)

Preview: Show
Specify whether the TNC is to show the preview window (see
"Calling the file manager" on page 123)
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3.4 Working with the file manager

Working with shortcuts

Shortcuts are commands triggered by certain key combinations.
Shortcuts always perform a function that you can also trigger via soft
key. The following shortcuts are available:

CTRL+S:

Select a file (see also "Selecting drives, directories and files" on page
124)

CTRL+N:

Open a dialog box in order to create a new file or directory (see also
"Creating a new file (only possible on the drive TNC:\)" on page 127)
CTRL+C:

Open a dialog box in order to copy selected files or directories (see
also "Copying a single file" on page 128)

CTRL+R:

Open a dialog box in order to rename a selected file or directory (see
also "Renaming a file" on page 135)

DEL key:

Open a dialog box in order to delete selected files or directories (see
also "Deleting a file" on page 132)

CTRL+O:

Open an "Open with" dialog box (see also "Selecting smarT.NC
programs" on page 126)

CTRL+W:

Switch the split screen layout (see also "Data transfer to or from an
external data medium" on page 146)

CTRL+E:

Show functions for adapting the file manager (see also "Adapting the
file manager" on page 137)

CTRL+M:

Connect USB device (see also "USB devices on the TNC (FCL 2
function)" on page 149)

CTRL+K:

Disconnect USB device (see also "USB devices on the TNC (FCL 2
function)" on page 149)

SHIFT + UP or DOWN arrow key:

Tag several files or directories (see also "Tagging files" on page 133)
ESC key:

Cancel the function
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Archiving files

You can use the TNC archiving function to save files and directories in
a ZIP archive. You can open the ZIP archives externally using standard
programs.

desired ZIP archive. The TNC packs TNC-specific files
(e.g. plain-language programs) in ASCII format so that you
can open them externally with an ASCII editor, if
necessary

C The TNC packs all the marked files and directories into the

Follow the steps outlined below for archiving:
In the right half of the screen, you mark the files and directories you
want to archive
p— To select the additional functions, press the MORE
FuNCTIONS FUNCTIONS soft key

To create an archive, press the ZIP soft key. The TNC
will show a window for entering the archive name

Enter the desired archive name

Confirm with the OK soft key: the TNC shows a
window for selecting the directory where you want to
store your archive

Vok

Select the desired directory and confirm with the OK
soft key

and has write rights, you can store the archive directly on

Q If your control is incorporated in your company network
a network drive.

The shortcut CTRL+Q enables you to directly archive files
that are already marked.
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Extracting files from archive

Follow the steps outlined below for extracting:

In the right half of the screen, you mark the ZIP file you want to

extract
ore To select the additional functions, press the
FuNCTIONS MORE FUNCTIONS soft key
nzze To extract the selected archive, press the UNZIP soft
& key. The TNC will show a window for selecting the

target directory
Select the desired target directory

Confirm with the OK soft key and the TNC extracts the
archive

r

The TNC always extracts the files to the target directory
you have selected. If the archive contains directories, the
TNC creates subdirectories for them.

0

The shortcut CTRL+T enables you to directly extract a
marked ZIP file.

3.4 Working with the file manager
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Additional tools for management of external file

types

With the additional tools you can display or edit various externally
created file types on the TNC.

File types Description
PDF files (pdf) Page 141
Excel spreadsheets (xls, csv) Page 142
Internet files (htm, html) Page 142
ZIP archive (zip) Page 143
Text files (ASCII files, e.g. txt, ini) Page 144
Image files (bmp, jpg, gif, png) Page 145

TNCremoNT, you must have entered the file name

C If you transfer files from a PC to the control by means of

extensions pdf, xIs, zip, bmp, gif, jpg and png in the list of
the file types for binary transmission (menu item >Extras
>Configuration >Mode in TNCremoNT).

Displaying PDF files
To open PDF files directly on the TNC, proceed as follows:

PGM
MGT

Call the file manager
Select the directory in which the PDF file is saved
Move the highlight to the PDF file

Press ENT: The TNC opens the PDF file in its own
application using the PDF viewer additional tool

With the key combination ALT+TAB you can always return to the TNC
user interface while leaving the PDF file open. Alternatively, you can
also click the corresponding symbol in the taskbar to switch back to

the TNC interface.

If you position the mouse pointer over a button, a brief tooltip
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, proceed as follows:

Use the mouse to select the File menu item
Select the menu item Close: The TNC returns to the file manager
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3.4 Working with the file manager

Displaying and editing Excel files

Proceed as follows to open and edit Excel files with the extension x1s
or csv directly on the TNC:

PGM
MGT

Call the file manager
Select the directory in which the Excel file is saved
Move the highlight to the Excel file

Press ENT: The TNC opens the Excel file in its own
application using the Gnumeric additional tool

With the key combination ALT+TAB you can always return to the TNC
user interface while leaving the Excel file open. Alternatively, you can
also click the corresponding symbol in the taskbar to switch back to
the TNC interface.

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

To exit Gnumeric, proceed as follows:
Use the mouse to select the File menu item
Select the menu item Quit: The TNC returns to the file manager

Displaying Internet files

To open Internet files with the extension htm or html directly on the
TNC, proceed as follows:

Call the file manager
MGT
Select the directory in which the Internet file is saved
Move the highlight to the Internet file

Press ENT: The TNC opens the Internet file in its own
application using the Mozilla Firefox additional tool

With the key combination ALT+TAB you can always return to the TNC
user interface while leaving the PDF file open. Alternatively, you can

also click the corresponding symbol in the taskbar to switch back to

the TNC interface.

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

To exit Mozilla Firefox, proceed as follows:

Use the mouse to select the File menu item
Select the menu item Quit: The TNC returns to the file manager
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Working with ZIP archives % FiPR0s 715 = serchiver 6:5:2
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MGT
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With the key combination ALT+TAB you can always return to the TNC o w20 mosm om ex o
user interface while leaving the archive file open. Alternatively, you A —n—
can also click the corresponding symbol in the taskbar to switch back S e o Rl o g meme
to the TNC interface. I e T d

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

ASCII conversion or vice versa when compressing or
decompressing NC programs and NC tables. When such
files are transferred to TNC controls using other software
versions, the TNC may not be able to read them.

C Please note that the TNC does not carry out any binary-to-

To exit Xarchiver, proceed as follows:

Use the mouse to select the Archive menu item
Select the menu item Quit: The TNC returns to the file manager
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3.4 Working with the file manager

Displaying or editing text files
To open and edit text files (ASCII files, e.g. with the extension txt or
ini), proceed as follows:
Call the file manager

MGT
Select the drive and the directory in which the text file
is saved

Move the highlight to the text file

Press the ENT key: The TNC displays a window for
selection of the editor

Press ENT to select the Mousepad application.
Alternatively, you can also open the TXT files with the
TNC's internal text editor

The TNC opens the text file in its own application
using the Mousepad additional tool

If you open an H or | file on an external drive and save it
on the TNC drive using Mousepad, the programs are not
converted automatically to the internal control format.
Programs that are saved in this way cannot be run or
opened with the TNC editor.

=)

With the key combination ALT+TAB you can always return to the TNC
user interface while leaving the text file open. Alternatively, you can
also click the corresponding symbol in the taskbar to switch back to
the TNC interface.

The shortcuts you are familiar with from Windows, which you can use
to edit texts quickly (CTRL+C, CTRL+V,...), are available within
Mousepad.

To exit Mousepad, proceed as follows:

Use the mouse to select the File menu item
Select the menu item Quit: The TNC returns to the file manager
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Displaying image files

To open image files with the extension bmp, gif, jpg or png directly on
the TNC, proceed as follows:

Call the file manager
MGT
Select the directory in which the image file is saved
Move the highlight to the image file

Press ENT: The TNC opens the image file in its own
application using the ristretto additional tool

With the key combination ALT+TAB you can always return to the TNC
user interface while leaving the image file open. Alternatively, you can
also click the corresponding symbol in the taskbar to switch back to
the TNC interface.

More information on how to use the ristretto function is provided
under Help.

To exit ristretto, proceed as follows:

Use the mouse to select the File menu item
Select the menu item Quit: The TNC returns to the file manager
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3.4 Working with the file manager

Data transfer to or from an external data
medium

you must set up the data interface (see "Setting the data

O Before you can transfer data to an external data medium,
interfaces" on page 655).

Depending on the data transfer software you use,
problems can occur occasionally when you transmit data
over a serial interface. They can be overcome by repeating
the transmission.

Call the file manager
MGT

Select the screen layout for data transfer: press the
WINDOW soft key. In the left half of the screen the
TNC shows all files in the current directory. In the
right half of the screen it shows all files saved in the
root directory (TNC:\)

Use the arrow keys to highlight the file(s) that you want to transfer:

Moves the highlight up and down within a window

Moves the highlight from the left to the right window,
and vice versa

If you wish to copy from the TNC to the external data medium, move
the highlight in the left window to the file to be transferred.
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If you wish to copy from the external data medium to the TNC, move
the highlight in the right window to the file to be transferred.

To select another drive or directory: Press the soft key

LIS for choosing the directory. The TNC opens a pop-up
window. Select the desired directory in the pop-up
window by using the arrow keys and the ENT key

cory Transfer a single file: Press the COPY soft key, or

To transfer several files, press the TAG soft key (in
the second soft-key row, see "Tagging files", page
133)

TAG

Confirm with the OK soft key or with the ENT key. A status window
appears on the TNC, informing about the copying progress, or

uivoon To end data transfer, move the highlight into the left
window and then press the WINDOW soft key. The

standard file manager window is displayed again

press the soft key for choosing the directory. Select the
desired directory in the pop-up window by using the arrow
keys and the ENT key.

C To select another directory in the split-screen display,
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3.4 Working with the file manager

The TNC in a network

GLAER Programming and editing
To connect the Eth"emet card to your network, see oeration | pu ot e IR
ms) | ‘'Ethernet interface’, page 659. . e o
51BN . . M E
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The TNC logs error messages during network operation g%: PR —
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up to 7 additional drives in the directory window to the left (see figure). = 0 L EHE :
All the functions described above (selecting a drive, copying files, etc.) [ _— DUPROE
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Connecting and disconnecting a network drive =1
o To select the program management: Press the PGM ===
PRGE PAGE DELETE RENAME
L MGT key. If necessary, press the WINDOW soft key 1 [} L rovorons | END ‘

to set up the screen as it is shown at the upper right

To manage the network drives: Press the NETWORK
soft key (second soft-key row). In the right-hand
window the TNC shows the network drives available
foraccess. The soft keys described below are used to
define the connection for each drive

Function Soft key

Establish network connection. If the connection —
is active, the TNC shows an M in the Mnt column. TERERE
You can connect up to 7 additional drives with

the TNC

Disconnect the network connection unounT
Automatically establish network connection auro
whenever the TNC is switched on. The TNC LY

shows an A in the Auto column if the connection
is established automatically

Do not establish network connection No

AUTO

automatically when the TNC is switched on ounT

It may take some time to mount a network device. At the upper right
of the screen the TNC displays [READ DIR] to indicate that a
connection is being established. The maximum transmission speed is
2 to 5 Mbps, depending on the type of file being transferred and how
busy the network is.

148 Programming: Fundamentals, file management



USB devices on the TNC (FCL 2 function)

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

Floppy disk drives with FAT/VFAT file system
Memory sticks with the FAT/VFAT file system

Hard disks with the FAT/VFAT file system

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

The TNC automatically detects these types of USB devices when
connected. The TNC does not support USB devices with other file
systems (such as NTFS). The TNC displays the USB: TNC does not
support device error message when such a device is connected.

device error message if you connect a USB hub. In this

C The TNC also displays the USB: TNC does not support
case, simply acknowledge the message with the CE key.

In theory, you should be able to connect all USB devices
with the file systems mentioned above to the TNC. If you
nevertheless encounter problems, please contact
HEIDENHAIN.

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

3.4 Working with the file manager

Your machine tool builder can assign permanent names
for USB devices. Refer to your machine manual.

()

To remove a USB device, proceed as follows:
Call the file manager: Press the PGM MGT key

Select the left window with the arrow key

Use the arrow keys to select the USB device to be
removed

Scroll through the soft-key row

vl -]+ e

Select additional functions

z
m
=

Select the function for removing USB devices. The
TNC removes the USB device from the directory tree

Exit the file manager

@

In order to re-establish a connection with a USB device that has been
removed, press the following soft key:

~ Select the function for reconnection of USB devices
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4.1 Adding comments

4.1 Adding comments

Function

You can add comments to any desired block in the part program to
explain program steps or make general notes.

If the TNC cannot show the entire comment on the
# screen, the >> sign is displayed.

The last character in a comment block must not have any
tilde ().

There are three possibilities for adding comments:

Entering comments during programming

Enter the data for a program block, then press the semicolon key "
on the alphabetic keyboard—the TNC displays the dialog prompt
COMMENT?

Enter your comment and conclude the block by pressing the END
key.

Inserting comments after program entry

Select the block to which a comment is to be added

Select the last word in the block with the right arrow key: A
semicolon appears at the end of the block and the TNC displays the
dialog prompt COMMENT?

Enter your comment and conclude the block by pressing the END
key

Entering a comment in a separate block

Select the block after which the comment is to be inserted

Initiate the programming dialog with the semicolon key (;) on the
alphabetic keyboard

Enter your comment and conclude the block by pressing the END
key

152

Manual Programming and editing
operation
Comment?

8 FL PR+22.5 PRA+08 RL F750
9 FC DR+ R22.5 CLSD+ CCX+o
10 FCT DR- REO

CCy+o

11 FL X+2 Y+55 LEN16 AN+80

LY ANY COMMENTM |

12 FSELECTZ2

13 FL LEN23 ANtO

14 FC DR- RB5 CCY+0
15 FSELECT2

16 FCT DR+ R30

17?7 FCT Y+@ DR- R5 CCX+78 CCY+0
18 FSELECT1

18 FCT DR- R5 CCX+70 CCY+®@

20 FCT DR+ R30

21 FCT Y-55 DR- RB5 CCX-18 CCY+@
22 FSELECT3

23 FL LENSS5 AN+180

24 FC DR+ R20 CCAR+88 CCY-72

BECIN INSERT

OUERURITE

END MOVE MOVE
-H WORD WORD.
<= =>
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Functions for editing of the comment

Function Soft key

EGII

2

Jump to beginning of comment

t

m
z
8

Jump to end of comment

x
°
<
m

Jump to the beginning of a word. Words must be
separated by a space

£
S
2
]

x
=}
<
m

Jump to the end of a word. Words must be

=
S
)
]

i
4.1 Adding comments

separated by a space =
Switch between insert mode and overwrite
mode OVERWRITE
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4.2 Structuring programs

4.2 Structuring programs

Definition and applications

This TNC function enables you to comment part programs in —
structuring blocks. Structuring blocks are short texts with up to 37

Programming and editing

characters and are used as comments or headlines for the subsequent R E s on e A S e ) raa
- 2 BLK FORM 0.2 X+100 Y4100 Zs2 Z Paranster definition i
program lines. N =
. . . . . 5 CYCL DEF 262 THREAD MILLING - Drill hole pattern
With the aid of appropriate structuring blocks, you can organize long O53ei%s Jromnoerion L * H ‘
. . 0201=-18 3DEPTH OF THREAD - Tapping W
and complex programs in a clear and comprehensible manner. s M R =D GEH 2 (1 -
. . . . . . 0200=+2 ;SET-LIP CLEQ;%;E “H
This function is particularly convenient if you want to change the Gtodime  IND SeT-up CLEmRANGE

500 FEED RATE FOR MILLNG
L Z+100 R® FMAX

TOOL CALL 1 Z S4500

L Z+100 R® FMAX

CYCL DEF 203 UNIVERSAL DRILLING
Q20@=+2  ;SET-UP CLEARANCE

program later. Structuring blocks can be inserted into the part program
at any point. They can also be displayed in a separate window, and

oo

edited or added to, as desired. O70521750 JPEED RATE FOR PLNGNG
_ _ _ _ S i

The inserted structure items are managed by the TNC in a separate file Gieaitoo 7aub S Up oLeammoe

(extension: .SEC.DEP). This speeds navigation in the program SEesrie  JMin. rLingIns oEPrH

structure window.

BEGIN END PAGE PAGE 'E

FIND

Displaying the program structure window /
Changing the active window

PROGRAT To display the program structure window, select the

+

sects screen display PROGRAM+SECTS

To change the active window, press the "Change
window" soft key

Inserting a structuring block in the (left) program
window

Select the block after which the structuring block is to be inserted
@ Press the INSERT SECTION soft key or the * key on
SECTION the ASCII keyboard

Enter the structuring text with the alphabetic
keyboard

If necessary, change the structure depth with the soft
key

Selecting blocks in the program structure
window

If you are scrolling through the program structure window block by
block, the TNC at the same time automatically moves the
corresponding NC blocks in the program window. This way you can
quickly skip large program sections.
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4.3 Integrated calculator

-
(@]
T
Operation 3
The TNC features an integrated calculator with the basic mathematical Programming and editing ‘-_5
fUﬂCtiOﬂS. e Coordinates? o
1 BLK FORM ©.1 2 X+0 Y+0 Z2-40 .
Use the CALC key to show and hide the on-line calculator 2 BLK TR %1%, Staog Yri0o zve N '8
i i 4 L Z2+188 RO FMAX
The calcglator is operated with short commands'through_the ' 4 & e e T T -
alphabetic keyboard. The commands are shown in a special color in 6 END PGM NEU MM 7 1+
the calculator window 1 : a
R B
W
5 z ore| stn| cos| Tan| 2] s s8] [}]
Mathematical function Command (key) HedfJ s @% i
Addition + T i 3 e AT | E
s10ex % m
. [oFF] oN
Subtraction - = -
&%LE] *
Multiplication *
Division : ‘ ‘ ‘ ‘ ‘ ‘
Sine S
Cosine C
Tangent T
Arc sine AS
Arc cosine AC
Arc tangent AT
Powers A
Square root Q
Inversion /

Calculations in parentheses ()

pi (3.14159265359) P

Display result =

Transferring the calculated value into the program

Use the arrow keys to select the word into which the calculated
value is to be transferred

Superimpose the on-line calculator by pressing the CALC key and
perform the desired calculation

Press the actual-position-capture key for the TNC to transfer the
calculated value into the active input box and to close the calculator
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4.4 Programming graphics

4.4 Programming graphics

Generating / not generating graphics during
programming

While you are writing the part program, you can have the TNC
generate a 2-D pencil-trace graphic of the programmed contour.

To switch the screen layout to displaying program blocks to the left
and graphics to the right, press the SPLIT SCREEN key and
PROGRAM + GRAPHICS soft key
AuTo Set the AUTO DRAW soft key to ON. While you are
B o entering the program lines, the TNC generates each
path contour you program in the graphics window in
the right screen half

If you do not wish to have the TNC generate graphics during
programming, set the AUTO DRAW soft key to OFF.

Even when AUTO DRAW ON is active, graphics are not generated for
program section repeats.

Generating a graphic for an existing program

Use the arrow keys to select the block up to which you want the
graphic to be generated, or press GOTO and enter the desired block
number

To generate graphics, press the RESET + START soft
sTART key

Additional functions:

Manual Programming and editing

operation

© BEGIN PGM EMOSEFK MM

30 FCT DR+ RS®
31 FCT Y+@ DR- RES CCX+@ CCY+®

i [

s

=

ﬂ
8 | e
st | +

B
HR
g

S
_

BEGIN END PAGE

PRGE

FIND

START

START
SINGLE

RESET

START

Function Soft key
Generate a complete graphic s

RESET
START

Generate programming graphic blockwise

START
SINGLE

Generate a complete graphic or complete it after
RESET + START

START

Stop the programming graphics. This soft key
only appears while the TNC is generating the
interactive graphics

STOP

Redraw the programming graphics, for example
if lines were deleted by intersections

REDRAW

The programming graphics does not account for tilting
functions; in such cases the TNC generates an error
message (if applicable).

=)
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BIOCk number display ONIOFF fanual Programming and editing

operation

BEGIN PGM EMOSEFK MM

BLK FORM @.1 Z X-80 Y-80 2-20
BLK FORM @.2 X+80 V+80 2Z+0
TOOL CALL 5 Z S4000

L Z+50 R® FMAX M3

L X+0 ¥+@ R® FMAX

L 2-5 Re FMAX

FPOL  X+@ Y40

FL PR+22.5 PA+@ RL F750

FC DR+ R2Z.5 CLSD+ CCX+@ CCY+@

Show block numbers: Set the SHOW OMIT BLOCK 3 oo w
R I, NR. soft key to SHOW ol e ———

12 FSELECTZ
13 FL LENZZ AN+0@
14 FC DR- RE5 CCY+0

Hide block numbers: Set the SHOW OMIT BLOCK I

17 FCT ¥+0 DR- RS CCX+70 CCY+@

NR. soft key to OMIT 18 FseLect:

18 FCT DR- R5 CCX+70 CCY+Q
o

E Shift the soft-key row: see figure

ONDNBUNLE

¥-55 DR- RES CCX-10 CCY+@
3

Erasing the graphic 2R e o

E Shift the soft-key row: see figure 31 FoT "Vio oR- ke coxio covee

a REDRAW CLEAR
omMIT DRAL

Erase graphic: Press CLEAR GRAPHICS soft key 202 Jleroncine, s o

Magnifying or reducing a detail

You can select the graphics display by selecting a detail with the frame manuai Programming and editing
overlay. You can now magnify or reduce the selected detail.
. T ) 9 Bk Fomn 6.1z X-50 v-so z-28
Select the soft-key row for detail magnification/reduction (second BRI e 0
row, see figure) SRR N
? FPOL X+@ Y+
. . . 8 FL PR+22.5 PA+@ RL F750

The following functions are available: eRuclox qeceselciootpcex ojccrto

12 FSELECTZ
13 FL LENZZ AN+0®

Function Soft key 18 P Bames " oveo

16 FCT DR+ R30
17 FCT Y40 DR- RS CCX+70 CCY+@

Show and move the frame overlay. Press and BT e oo
. = = 20 FCT DR+ R32
hold the desired soft key to move the frame £ a2, (EOS [ G0 CRC

23 FL LeNSS  AN+180
OVerlay 24 FC DR+ R20 COA+80 COYV-72
25 FseLeCTZ
25 FOT DR+ R20 CCY-72
27 FCT DR- RS CCA-80 CCX-80

31 FCT Y+@ DR- RE5 CCX+@ CCY+Q

Reduce the frame overlay—press and hold the
soft key to reduce the detail

WINDOW SRR
BLK

FORM DETAIL

t 1 < =

Enlarge the frame overlay—press and hold the
soft key to magnify the detail

AT Confirm the selected area with the WINDOW DETAIL
soft key

With the WINDOW BLK FORM soft key, you can restore the original
section.
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4.5 3-D line graphics (FCL2 function)

4.5 3-D line graphics
(FCL2 function)

Function
Use the 3-D line graphics to have the TNC show the programmed I e e o ey
traverse paths in three dimensions. A powerful zoom function is
available for recognizing details quickly. 32 88 shicso Di-rhen " g
You should especially use the 3-D line graphics to inspect programs ER i N
created externally for irregularities before machining, in order to avoid T i .%L ‘
undesirable traces of the machining process on the workpiece. Such afeedien-selond
traces of machining can occur when points are output incorrectly by s w y §«—-§<‘
the postprocessor. -
In order to find the error location quickly, the TNC shows the currently
active block of the 3-D line graphics in a different color in the left sioes []
window (default setting: red). oF] _on
. . . . . S
You can use the 3-D line graphics in Split-Screen mode or in Full- @“%E
Screen mode: 20 1 550 v
MARK MARK THIS a SHow REDRAW CLEAR AUTO
. . . END POINT ELEMENT DRAW
To show program blocks to the left and 3-D line graphics to the right, || [ ST || SRR on

press the SPLIT SCREEN key and PROGRAM + 3D LINES soft key.

To show the 3-D line graphics on the entire screen, press the SPLIT
SCREEN key and 3D LINES soft key.

Functions of the 3-D line graphics

Function

Show and move the zoom frame up. Press and
hold the soft key to move the frame

Show and move the zoom frame down. Press
and hold the soft key to move the frame

Show and move the zoom frame to the left.
Press and hold the soft key to move the frame

Show and move the zoom to the right. Press and
hold the soft key to move the frame

Enlarge the frame overlay—press and hold the
soft key to magnify the detail

Reduce the frame overlay—press and hold the
soft key to reduce the detail

Reset detail magnification so that the workpiece winoo
is displayed as it was programmed with BLK FoRn
FORM

Select the isolated detail EEERR

158 Programming: Programming aids @




Function

Rotate workpiece clockwise

Rotate workpiece counterclockwise

Tilt workpiece backward

Tilt workpiece forward

Magnify the graphic stepwise. If the view is
magnified, the TNC shows the letter Z in the
footer of the graphic window

Reduce the graphic stepwise. If the view is
reduced, the TNC shows the letter Z in the footer
of the graphic window

Show workpiece at original size

Show workpiece in the last active view -

VIEW

i 8 Ennung

4.5 3-D line graphics (FCL2 function)

Show/hide programmed end points with a dot on e
the line on

Do or do not highlight the selected NC block of HARK THIS

ELEMENT

the 3-D line graphics in the left window on

Do or do not show block numbers

OMIT
BLOCK NR.
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4.5 3-D line graphics (FCL2 function)

You can also use the mouse with the 3-D line graphics. The following
functions are available:

In order to rotate the wire model shown in three dimensions: Hold
the right mouse button down and move the mouse. The TNC
displays a coordinate system showing the currently active
orientation of the workpiece. After you release the right mouse
button, the TNC orients the workpiece to the defined orientation

In order to shift the wire model shown: Hold the center mouse
button or the wheel button down and move the mouse. The TNC
shifts the workpiece in the corresponding direction. After you
release the center mouse button, the TNC shifts the workpiece to
the defined position

In order to zoom in on a certain area with the mouse: Draw a
rectangular zoom area while holding the left mouse button down.
You can shift the zoom area by moving the mouse horizontally and
vertically as required. After you release the left mouse button, the
TNC zooms in on the defined area of the workpiece

In order to quickly zoom in and out with the mouse: Rotate the
wheel button forward or backward

Double-click with the right mouse button: Select standard view

Highlighting NC blocks in the graphics

E Shift the soft-key row
TEETS W To highlight the NC block selected in the left window
e in the 3-D line graphics in the right window, set the

MARK THIS ELEMENT OFF / ON soft key to ON

To not highlight the NC block selected in the left
window in the 3-D line graphics in the right window,
set the MARK THIS ELEMENT OFF / ON soft key to
OFF

Block number display ON/OFF

E Shift the soft-key row
Show block numbers: Set the SHOW OMIT BLOCK
BLoSK NR. NR. soft key to SHOW

Hide block numbers: Set the SHOW OMIT BLOCK
NR. soft key to OMIT

Erasing the graphic

E Shift the soft-key row
Erase graphic: Press CLEAR GRAPHICS soft key
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4.6 Immediate help for NC error
messages

Displaying error messages

The TNC automatically generates error messages when it detects
problems such as

Incorrect data input

Logical errors in the program

Contour elements that are impossible to machine

Incorrect use of touch probes
An error message that contains a program block number was caused
by an error in the indicated block or in the preceding block. The TNC
error messages can be canceled with the CE key, after the cause of

the error has been removed. Error messages causing a control crash
must be acknowledged by pressing the END key. The TNC wiill restart.

If you require more information on a particular error message, press
the HELP key. A pop-up window then appears, in which the cause of
the error is explained and suggestions are made for correcting the

error.
Display HELP
TO dlsplay Help, press the HEI—P key ::2::“" TNC program block not permitted until
) contour is resolved
Read the cause of error and any suggestions for 7 Em T ez i conse ws A
possible remedies. The TNC may show additional g [FE> CREED G KD " H
. . - 10 FCT DR- R15 CCX+50 CCY+75 =
information that can be helpful to trained BT e ot covems
HEIDENHAIN personnel during troubleshooting. 0 E
Close the Help window with the CE key, thus R rrmawsn s < - (I
canceling the error message o ?H?‘
- i S B P O MR e
Remove the cause of the error as described in the Gorrective action: " 1 T %
Help window 2 BTSSR SR PSS W cuson sauve concause st wstn
eex [
FF] ZN
+80
HEIDENHAIN SAVE ‘ ‘
TNCguide SERVICE END
FILES

HEIDENHAIN iTNC 530
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4.7 List of all current error messages

4.7 List of all current error

Function
Use this function to show a pop-up window in which the TNC shows st TNC program block not permitted until
all current error messages. The TNC shows errors both from the NC contour is resolved
as well as those from the machine tool builder. O R 5
8 FL
T e corers coveme
Showing the error list . ——— o
T i
You can call the list as soon as at least one error message is present: ?“?
a To display the list, press the ERR key B : g J;L‘
n oot homal, lesko can feldon on Tk heskon ¢ tre ]IS
You can select one of the current error messages with e oo L1
the arrow keys _ ol ook Uit oply Bovaeent dn ths took o peciiemy s, (M m‘
Use the CE key or the DEL key to delete the error %%E
message from the pop-up window momentarily
selected. When you delete the last error message, “fi.‘ég!::" oo ‘ ‘ END ‘
FILES

the pop-up window closes as well

To close the pop-up window, press the ERR key again.
Current error messages are retained

Parallel to the error list you can also view the respective
@ help text in a separate window: Press the HELP key.
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Window contents

Column

Meaning

Number

Error number (=1: no error number defined),
issued by HEIDENHAIN or your machine tool
builder

Class

Error class; Defines how the TNC processes
this error:

ERROR

Collective error class for errors that can
cause various error reactions depending on
the condition of the machine or the active
operating mode)

FEED HOLD

The feed-rate release is canceled

PGM HOLD

The program run is interrupted (the control-
in-operation symbol blinks)

PGM ABORT

The program run is interrupted (INTERNAL
STOP)

EMERG. STOP

EMERGENCY STOP is set off

RESET

TNC executes a system restart

WARNING

Warning message, program run resumes
INFO

Info message, program run resumes

Group

Group. Specifies from which section of the
operating system software the error message
was generated

OPERATING
PROGRAMMING
PLC
GENERAL

Error message

Respective error text displayed by the TNC

HEIDENHAIN iTNC 530
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4.7 List of all current error messages

Calling the TNCguide help system

You can call the TNC's help system via soft key. Immediately the help
system shows you the same error explanation that you receive by
pressing the HELP soft key.

system, the TNC shows an additional MACHINE
MANUFACTURER soft key with which you can call this
separate help system. There you will find further, more
detailed information on the error message concerned.

O If your machine manufacturer also provides a help

Call the help for HEIDENHAIN error messages

Call the help for HEIDENHAIN error messages, if
'S available

164
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Generating service files

You can use this function to save all files relevant to service purposes
in a ZIP file. The appropriate data from the NC and PLC are saved by
the TNC in the file TNC:\service\service<xxxxxxxx>.zip. The TNC
determines the name of the file automatically. The character string
<xxxxxxxx> clearly indicates the system time.

The following possibilities exist for generating a service file:
By pressing the SAVE SERVICE FILES soft key after you have
pressed the ERR key
Externally via the data transmission software TNCremoNT

If the NC software crashes due to a serious error, the TNC
automatically generates a service file

In addition, your machine tool builder can have service files be
generated automatically for PLC error messages
The following data (and other information) is saved in the service file:

Log

PLC log

Selected files (*.H/*.1/*.T/* . TCH/*.D) of all operating modes
*.SYS files

Machine parameters

Information and log files of the operating system (can be partially
activated via MP7691)

Contents of PLC memory

NC macros defined in PLCANCMACRO.SYS

Information about the hardware

In addition, the service department can help you save the control file
TNC:\service\userfiles.sys in ASCIlI format. The TNC will then
include the data defined there in the ZIP file.

troubleshooting. By passing on the service file you declare
your consent to your machine tool builder or DR.
JOHANNES HEIDENHAIN GmbH to use these data for
diagnostic purposes.

@ The service file contains all NC data needed for

The maximum size of a service file is 40 MB
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help system TNCguide (FCL3 function)

-sensitive

4.8 The context

4.8 The context-sensitive help
system TNCguide (FCL3
function)

Function

&)

The TNCguide context-sensitive help system includes the user
documentation in HTML format. The TNCguide is called with the
HELP key, and the TNC often immediately displays the information
specific to the condition from which the help was called (context-
sensitive call). Even if you are editing an NC block and press the HELP
key, you are usually brought to the exact place in the documentation
that describes the corresponding function.

The TNCguide help system is only available if your control
hardware has as least 266 MB RAM and FCL3 is enabled.

The English and German documentation is shipped as standard with
each NC software level. HEIDENHAIN provides the remaining
conversational languages for cost-free download as soon as the
respective translations are available (see "Downloading current help
files" on page 171).
The TNC always tries to start the TNCguide in the
@ language that you have selected as the conversational
language on your TNC. If the files with this language are
not yet available on your TNC, it automatically opens the
English version.

The following user documentation is available in the TNCguide:

Conversational Programming User’s Manual (BHBKlartext.chm)
DIN/ISO User's Manual (BHBIso.chm)

User's Manual for Cycles (BHBcycles.chm)

User’s Manual for smarT.NC (BHBSmart.chm) (same format as a
"Pilot")

List of All Error Messages (errors.chm)

In addition, the main.chm "book" file is available, with the contents of
all existing .chm files.
As an option, your machine tool builder can embed
@ machine-specific documentation in the TNCguide. These
documents then appear as a separate book in the
main.chm file.
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Working with the TNCguide

Calling the TNCguide
There are several ways to start the TNCguide:

Press the HELP key if the TNC is not already showing an error
message

Click the help symbol at the lower right of the screen beforehand,
then click the appropriate soft keys

Use the file manager to open a help file (.chm file). The TNC can
open any .chm file, even if it is not saved on the TNC's hard disk
If one or more error messages are waiting for your
@ attention, the TNC shows the help directly associated
with the error messages. To start the TNCguide, you first
have to acknowledge all error messages.

When the help system is called on the programming
station or the dual-processor version, the TNC starts the
internally defined standard browser (usually the Internet
Explorer), and on the single-processor version a browser
adapted by HEIDENHAIN.

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 TNC 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, and click: The TNC opens the TNCguide. If no specific
part of the help is assigned to the selected soft key, the TNC opens
the book file main.chm, in which you can use the search function
or the navigation to find the desired explanation manually

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

Select any NC block
Use the arrow keys to move the cursor to the block

Press the HELP key: The TNC starts the help system and shows a
description for the active function (does not apply to miscellaneous
functions or cycles that were integrated by your machine tool
builder)

HEIDENHAIN iTNC 530
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help system TNCguide (FCL3 function)

-sensitive

4.8 The context

Navigating in the TNCguide

It's easiest to use the mouse to navigate in the TNCguide. A table of
contents appears on the left side of the screen. By clicking the
rightward pointing triangle you open subordinate sections, and by
clicking the respective entry you open the individual pages. It is
operated in the same manner as the 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 the TNCguide through keys and soft
keys. The following table contains an overview of the corresponding
key functions.

Function Soft key

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

Move the page downward or upward if texts or
graphics are not shown completely

If the table of contents at left is active:
Open a branch of the table of contents. If the

branch is at its end, jump into the window at

right

If the text window at right is active:

No function

If the table of contents at left is active:
Close a branch of the table of contents

If the text window at right is active:
No function

If the table of contents at left is active:

Use the cursor key to show the selected page
If the text window at right is active:

If the cursoris on a link, jump to the linked page

ENT

If 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 screen half at right

If the text window at right is active:
Jump back to the window at left

If the table of contents at left is active:

Select the entry above it or below it

If the text window at right is active:
Jump to the next link

Select the page last shown BacK

Page forward if you have used the "select page FoRUARD
last shown" function =
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Function

Move up by one page

Move down by one page

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 TNC window

The focus is switched internally to the TNC
application so that you can operate the control
when the TNCguide is open. If the full screen is
active, the TNC reduces the window size
automatically before the change of focus

Exit the TNCguide

TNCGUIDE
EXIT

HEIDENHAIN iTNC 530
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help system TNCguide (FCL3 function)

-sensitive

4.8 The context

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
cursor keys.

The left side is active.
Select the Index tab
Activate the Keyword input field

Enter the word for the desired subject and the TNC
synchronizes the index and creates a list in which you
can find the subject more easily, or

Use the arrow key to highlight the desired keyword

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

Full-text search

In the Find tab you can search the entire TNCguide for a specific word.

The left side is active.
Select the Find tab
Activate the Find: input field

Enter the desired word and confirm with the ENT key:
The TNC lists all sources containing the word

Use the arrow key to highlight the desired source

Press the ENT key to go to the selected source

O The full-text search only works for single words.

If you activate the Search only in titles function (by
mouse or by using the cursor and the space key), the TNC
searches only through headings and ignores the body
text.
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Downloading current help files

You'll find the help files for your TNC software on the HEIDENHAIN
homepage www.heidenhain.de under:

Documentation / Information

Documentation

Manuals

TNCguide

Select the desired language, e.g. English

TNC Controls

TNC 500 Series

Desired NC software number, e.g. iTNC 530 (340 49x-06)

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

Download the ZIP file and unzip it

Move the unzipped CHM files to the TNC in the TNC:\tncguide\en
directory or into the respective language subdirectory (see also the

following table)

to the TNC, then in the
Extras>Configuration>Mode>Transfer in binary
format menu item you have to enter the extension .CHM.

C If you want to use TNCremoNT to transfer the CHM files

Language TNC directory

German TNC:\tncguide\de
English TNC:\tncguide\en
Czech TNC:\tncguide\cs
French TNC:\tncguide\fr
[talian TNC:\tncguide\it
Spanish TNC:\tncguide\es
Portuguese TNC:\tncguide\pt
Swedish TNC:\tncguide\sv
Danish TNC:\tncguide\da
Finnish TNC:\tncguide\fi
Dutch TNC:\tncguide\n1l
Polish TNC:\tncguide\pl
Hungarian TNC:\tncguide\hu
Russian TNC:\tncguide\ru
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help system TNCguide (FCL3 function)
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4.8 The context

Language

TNC directory

Chinese (simplified)

TNC:\tncguide\zh

Chinese (traditional)

TNC:\tncguide\zh-tw

Slovenian (software option) TNC:\tncguide\s1
Norwegian TNC:\tncguide\no
Slovak TNC:\tncguide\sk
Latvian TNC:\tncguide\lv
Korean TNC:\tncguide\kr
Estonian TNC:\tncguide\et
Turkish TNC:\tncguide\tr
Romanian TNC:\tncguide\ro
Lithuanian TNC:\tncguide\1t
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5.1 Entering tool-related data

5.1 Entering tool-related data

Feed rate F

The feed rate F is the speed (in millimeters per minute or inches per
minute) at which the tool center point moves. The maximum feed
rates can be different for the individual axes and are set in machine
parameters.

Input

You can enter the feed rate in the TOOL CALL block and in every
positioning block (see "Creating the program blocks with the path
function keys" on page 220). In millimeter-programs you enter the feed
rate in mm/min, and in inch-programs, for reasons of resolution, in
1/10 inch/min.

Rapid traverse

If you wish to program rapid traverse, enter F MAX. To enter FMAX,
press the ENT key or the FMAX soft key when the dialog question
FEED RATE F = ? appears on the control's screen.

program the corresponding numerical value, e.g. F30000.
Unlike FMAX, this rapid traverse remains in effect not only
in the individual block but in all blocks until you program a
new feed rate.

Q To move your machine at rapid traverse, you can also

Duration of effect

A feed rate entered as a numerical value remains in effect until a block
with a different feed rate is reached. FMAX is only effective in the block
in which it is programmed. After the block with FMAX is executed, the

feed rate will return to the last feed rate entered as a numerical value.

Changing during program run

You can adjust the feed rate during program run with the feed-rate
override knob F.
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Spindle speed S

The spindle speed S is entered in revolutions per minute (rpm) in a
TOOL CALL block. Instead, you can also define the cutting speed Vc in
m/min.

Programmed change

In the part program, you can change the spindle speed in a TOOL CALL
block by entering the spindle speed only:

Program a tool call: Press the TOOL CALL key

CALL

Ignore the dialog question for Too1 number ? with the
NO ENT key

Ignore the dialog question for Working spindle axis
X/Y/Z ? with the NO ENT key

Enter the new spindle speed for the dialog question
Spindle speed S= ?, and confirm with END, or switch
via the VC soft key to entry of the cutting speed.

Changing during program run

You can adjust the spindle speed during program run with the spindle
speed override knob S.

HEIDENHAIN iTNC 530
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5.2 Tool data

5.2 Tool data

Requirements for tool compensation

You usually program the coordinates of path contours as they are
dimensioned in the workpiece drawing. To allow the TNC to calculate
the tool center path—i.e. the tool compensation—you must also enter
the length and radius of each tool you are using.

Tool data can be entered either directly in the part program with TOOL
DEF or separately in a tool table. In a tool table, you can also enter
additional data for the specific tool. The TNC will consider all the data
entered for the tool when executing the part program.

Tool numbers and tool names

Each tool is identified by a number between 0 and 30000. 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.

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.

Tool length L
You should always enter the tool length L as an absolute value based
on the tool reference point. The entire tool length is essential for the

TNC in order to perform numerous functions involving multi-axis
machining.

Tool radius R

You can enter the tool radius R directly.
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Delta values for lengths and radii

Delta values are offsets in the length and radius of a tool.

A positive delta value describes a tool oversize (DL, DR, DR2>0). If you
are programming the machining data with an allowance, enter the
oversize value in the TOOL CALL block of the part program.

A negative delta value describes a tool undersize (DL, DR, DR2<0). An
undersize is entered in the tool table for wear.

Delta values are usually entered as numerical values. In a TOOL CALL
block, you can also assign the values to Q parameters.

Input range: You can enter a delta value with up to £ 99.999 mm.

representation of the tool. The representation of the

O Delta values from the tool table influence the graphical
workpiece remains the same in the simulation.

Delta values from the TOOL CALL block change the
represented size of the workpiece during the simulation.
The simulated tool size remains the same.

Entering tool data into the program
The number, length and radius of a specific tool is defined in the
TOOL DEF block of the part program.

Select the tool definition: Press the TOOL DEF key

Tool number: Each tool is uniquely identified by its tool
a number

Tool length: Compensation value for the tool length

Tool radius: Compensation value for the tool radius

tool length and tool radius directly into the input line by

C In the programming dialog, you can transfer the value for
pressing the desired axis soft key.

If the tool table TOOL.T is active, use a TOOL DEF block to
preselect the tool. The machine tool manual provides
further information.

Example
4 TOOL DEF 5 L+10 R+5

HEIDENHAIN iTNC 530

pL<of |

5.2 Tool data

" @



5.2 Tool data

Entering tool data in the table

You can define and store up to 30 000 tools and their tool data in a tool
table. In Machine Parameter 7260, you can define how many tools are
to be stored by the TNC when a new table is set up. Also see the
Editing Functions later in this chapter. In order to be able to assign
various compensation data to a tool (indexing the tool number),
MP7262 must not be equal to 0.

You must use tool tables if

you wish to use indexed tools such as stepped drills with more than
one length compensation value (see page 186)

your machine tool has an automatic tool changer

you want to measure tools automatically with the TT 130 touch
probe (see the Touch Probe Cycles User's Manual)

you want to rough-mill the contour with Cycle 22, (see "User's
Manual for Cycles, ROUGH-OUT")

you want to work with Cycles 251 to 254 (see "User's Manual for
Cycles," Cycles 251 to 254)

you want to work with automatic cutting data calculations.

Tool table: Standard tool data

Abbr.

Inputs

Dialog

T

Number by which the tool is called in the program (e.g. 5, indexed:
5.2).

NAME

Name by which you call the tool in the program.

Input range: 32 characters max., only capital letters, no space
characters.

When transferring tool tables to older software versions of the

iTNC 530 or to older TNC controls, you must make sure that tool
names are not longer than 16 characters, because otherwise they
will be truncated accordingly by the TNC when read in. This can
lead to errors in connection with the Replacement Tool function.

Tool name?

Compensation value for tool length L.
Input range in mm: —-99999.9999 to +99999.9999
Input range in inches: -3936.9999 to +3936.9999

Tool length?

Compensation value for the tool radius R.
Input range in mm: —-99999.9999 to +99999.9999
Input range in inches: —3936.9999 to +3936.9999

Tool radius R?

R2

Tool radius 2 for toroid cutters (only for 3-D radius compensation
or graphical representation of a machining operation with
spherical or toroid cutters).

Input range in mm: —-99999.9999 to +99999.9999
Input range in inches: —-3936.9999 to +3936.9999

Tool radius R2?
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5.2 Tool data

Abbr. Inputs Dialog
DL Delta value for tool length L. Tool length oversize?
Input range in mm: -999.9999 to +999.9999
Input range in inches: -39.37 to +39.37
DR Delta value for tool radius R. Tool radius oversize?
Input range in mm: —-999.9999 to +999.9999
Input range in inches: -39.37 to +39.37
DR2 Delta value for tool radius R2. Tool radius oversize R2?
Input range in mm: -999.9999 to +999.9999
Input range in inches: -39.37 to +39.37
LCUTS Tooth length of the tool for Cycle 22. Tooth length in the tool axis?
Input range in mm: 0 to +99999.9999
Input range in inches: 0 to +3936.9999
ANGLE Maximum plunge angle of the tool for reciprocating plunge-cutin ~ Maximum plunge angle?
Cycles 22, 208 and 25x.
Input range: 0 to 90°
TL Set tool lock (TL: for Tool Locked) Tool locked?
Yes = ENT / No = NO ENT
Input range: L or space character
RT Number of a replacement tool, if available (RT: for Replacement Replacement tool?
Tool; see also TIME2).
Input range: 0 to 65535
TIME1 Maximum tool life in minutes. This function can vary depending Maximum tool age?
on the individual machine tool. Your machine manual provides
more information.
Input range: 0 to 9999 minutes
TIME2 Maximum tool life in minutes during a TOOL CALL: If the current Maximum tool age for TOOL CALL?
tool age reaches or exceeds this value, the TNC changes the tool
during the next TOOL CALL (see also CUR.TIME).
Input range: 0 to 9999 minutes
CUR.TIME Current age of the tool in minutes: The TNC automatically counts ~ Current tool 1ife?
the current tool life (CUR.TIME). A starting value can be entered for
used tools.
Input range: 0 to 99999 minutes
DoC Comment on the tool. Tool comment?
Input range: 16 characters max.
PLC Information on this tool that is to be sent to the PLC. PLC status?

Input range: 8 characters bit-coded

HEIDENHAIN iTNC 530
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5.2 Tool data

Abbr.

Inputs

Dialog

PLC-VAL

Value of this tool that is to be sent to the PLC.
Input range: —99999.9999 to +99999.9999

PLC value?

PTYP

Tool type for evaluation in the pocket table.

Input range: 0 to +99

Tool type for pocket 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 +99999, if function not active: enter —.

Maximum speed [rpm]?

LIFTOFF

Definition of whether the TNC should retract the tool in the
direction of the positive tool axis at an NC stop or power failure in
order to avoid leaving dwell marks on the contour. If Y is entered,
the TNC retracts the tool from the contour by up to 30 mm,
provided that this function was activated in the NC program with
M148 (see "Automatic retraction of tool from the contour at

an NC stop: M148" on page 391).

Input : Y and N

Retract tool Y/N ?

P1 ... P3

Machine-dependent function: Transfer of a value to the PLC.
Refer to the machine manual.

Input range: —99999.9999 to +99999.9999

Value?

KINEMATIC

Machine-dependent function: Kinematics description for vertical
milling heads, which the TNC adds to the active machine
kinematics. Assign available kinematic descriptions by using the
ASSIGN KINEMATICS soft key (see also "Tool-carrier kinematics"
on page 188).

Input range: 16 characters max.

Additional kinematic description?

T-ANGLE

Point angle of the tool. Is used by the Centering cycle (Cycle 240)

in order to calculate the centering depth from the diameter entry.

Input range: —-180 to +180°

Point angle (Type DRILL+CSINK)?

PITCH

Thread pitch of the tool (currently without function)
Input range in mm: 0 to +99999.9999
Input range in inches: 0 to +3936.9999

Thread pitch (only type TAP)?

AFC

Control setting for the adaptive feed control AFC that you have
defined in the NAME column of the AFC.TAB table. Apply the
feedback-control strategy with the ASSIGN AFC CONTROL
SETTING soft key (3rd soft-key row)

Input range: 10 characters max.

Feedback-control strategy?

180

Programming: Tools @



Abbr. Inputs

Dialog

DR2TABLE 3D ToolComp software option: Enter the name of the
compensation value table from which the TNC is to take the
angle-dependent delta radius values DR2 (see also "3-D tool radius
compensation depending on the tool’s contact angle (3D-
ToolComp software option)" on page 523)

Input range: Max. 16 characters without file extension

Compensation-value table?

LAST_USE Date and time that the tool was last inserted via TOOL CALL

Input range: Max. 16 characters, format specified internally: Date
= yyyy.mm.dd, time = hh.mm

Date/time of last tool call?

5.2 Tool data

ACC Activate or deactivate active chatter control for the respective tool
(see also "Active Chatter Control (ACC; software option)" on page
445).

Input range: O (inactive) and 1 (active)

ACC status l=active/0O=inactive

HEIDENHAIN iTNC 530

) @



5.2 Tool data

Tool table: Tool data required for automatic tool measurement

=)

Abbr.

For a description of the cycles for automatic tool
measurement, see the User's Manual for Cycle
Programming.

Inputs

Dialog

cuT

Number of teeth (99 teeth maximum)

Input range: 0 to 99

Number of teeth?

LTOL

Permissible deviation from tool length L for wear detection. If the
entered value is exceeded, the TNC locks the tool (status L). Input
range: 0 to 0.9999 mm

Input range in mm: 0 to +0.9999
Input range in inches: 0 to +0.03936

Wear tolerance: length?

RTOL

Permissible deviation from tool radius R for wear detection. If the
entered value is exceeded, the TNC locks the tool (status L). Input
range: 0 to 0.9999 mm

Input range in mm: 0 to +0.9999
Input range in inches: 0 to +0.03936

Wear tolerance: radius?

R2TOL

Permissible deviation from tool radius R2 for wear detection. If
the entered value is exceeded, the TNC locks the tool (status L).
Input range: 0 to 0.9999 mm

Input range in mm: 0 to +0.9999
Input range in inches: 0 to +0.03936

Wear tolerance: Radius 2?

DIRECT.

Cutting direction