





— Fast Avallability of All Information

Do you have guestions on a progralmming
step but your User’s Manual is not at hand?
No problem: The TNC 620 numerical control
and TNC 620 programming station now
feature TNCguide, a convenient help system
that can show the user documentation in a
separate window.

You can activate the TNCguide by simply
pressing the help key on the TNC keyboard
or by clicking any soft key with a cursor in
the shape of a question mark. You switch
the cursor by simply clicking the help
symbol () that appears on all TNC
screens.

TNCguide usually displays the information
in the immediate context of the element in
question (context-sensitive help). This
means that you immediately receive the
relevant information. This function is
particularly helpful with the soft keys.

The method and effect of operation is
explained in detail.

You can download the documentation in the
desired language from the HEIDENHAIN
homepage into the corresponding language
directory on the TNC hard disk.

The following manuals are available in the

help system:

e User’s Manual for Conversational
Programming

e User's Manual, Cycle Programming

e User's Manual for DIN/ISO Programming

e User's Manual for the TNC 620
Programming Station (only included in
the programlmming station)

TNCguide integrated in the control, e.g. on the TNC 620 ...

... or at the programming station
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Open for Communication
— Fast Data Transfer with the TNC

The networked TNC 620 Programs for data transfer
The TNC 620 can be integrated into networks | | Company Network With the aid of the free PC program
and connected with PCs, programming | | TNCremoNT from HEIDENHAIN and an
stations and other data storage devices. Even Ethernet or other data interface you can
in its standard version, the TNC 620 features L__Programming e transfer remotely stored part programs
a latest-generation Fast Ethernet interface in %S| r—1 system and tool or pallet tables bidirectionally
addition to its RS-232-C/V.24 data interface. 5 e start the machine.
The TNC 620 communicates with NFS =
servers and Windows networks in TCP/ TNC 320 With the powerful TNCremoPlus software
IP-protocol without needing additional — | Ethernet you can also transfer the screen contents
software. The fast data transfer at rates interface of the control to your PC by means of the
of up to 100 Mbps guarantees very short live-screen function.
transfer times.
|| TNC 620
The transmitted programs are saved in the —| Ethernet
internal memory of the TNC 620 and are interface
run from it at high speed.
" iTNC 530
. 2 Ethernet
For well-organized program management on 5 . .
your control, simply place the individual files E
in directories (folders). You can structure the | |
respective directories through individual
subdirectories. |l
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—The TNC 620 Programming Station

Why a programming station?

[t's well known that it is easy to create part
programs on a TNC 620 at the machine,
even while another part is being machined.
Nevertheless, it can often happen that
short reloading times and other machining
tasks hinder any prolonged or concentrated
programming work. With the TNC 620
programming station you have the
capability to program just as you do at

the machine, but away from the noise

and distractions of the shop floor.

Creating programs

Programming, testing and optimizing
HEIDENHAIN conversational or ISO
programs for the TNC 620 with the
programming station substantially reduces
machine idle times. You need not adjust
your way of thinking—every keystroke fits.
On the programming station you program
on the same keyboard as at the machine.

Testing programs created offline

Of course you can also test programs that
were written on a CAD/CAM system. The
various views of the program verification
graphics help you to easily spot contour
damage and hidden details.

Training with the TNC 620 programming
station

Because the TNC 620 programming station
is based on the same software as the

TNC 620, it is ideally suited for apprentice
and advanced training. The program is
entered on the original keyboard unit. Even
the test run functions exactly as it does on
the machine. This gives the trainee the
experience needed to enable him to safely
operate the machine later.

Because it can be programmed with
smarT.NC, in plain language, and in ISO,
the TNC 620 programming station very
well suited in schools for TNC programming
training.

More information about the programming
station and a free demo version

is available on the Internet at
www.heidenhain.de. Or simply ask for
the TNC Programming Station CD or
brochure.

Your workstation

The programming station software runs on
a PC.The PC screen shows you the TNC
user interface as on the control, and offers
the familiar graphic support. Depending on
the version of the programming station,
there are several types of possibilities for
using it.

The free demo version contains all
functions of the TNC 620, and permits
short programs to be saved. It is
programmed over the PC keyboard.

Programming station with TNC operating panel

On the version with the TE 520B TNC
operating panel you then create your
programs as always, on a keyboard with
the same function keys as the control on
the machine. It also has a PC keyboard for
G code programming, file names and
comments.

But you can also work without the TNC
operating panel: a virtual keyboard
simulating the TE appears on the PC
screen with the TNC 620's most important
dialog initiation keys.
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Workpiece Measurement
— Setup, Presetting and Measuring with Touch Trigger Probes

Workpiece touch probes from HEIDENHAIN
help you to reduce costs in the workshop
and in series production: Together with the
TNC 620, touch probes can automatically
perform setup, measuring and inspection
functions.

The stylus of aTS touch trigger probe is
deflected upon contact with a workpiece
surface. At that moment the TS generates
a trigger signal that, depending on the
model, is transmitted either by cable or
over an infrared beam to the control.

The touch probes* are inserted directly into
the machine tool spindle. They can be
equipped with various shanks depending
on the machine. The ruby ball tips are
available in several diameters, and the styli
in different lengths.

* The touch probes must be interfaced to the TNC 620
by the machine tool builder.

Touch probe with cable connection for
signal transmission for machines with
manual tool change:

TS 220 - TTL version

Touch probes with infrared signal
transmission for machines with automatic
tool change:

TS 440 — Compact dimensions

TS 444 — Compact dimensions, battery-free
power supply through integrated air turbine
generator over central compressed air
supply

TS 640 — Standard touch probe with
wide-range infrared transmission

TS 740 — High probing accuracy and
repeatability, low probing force

TS 440

More information about workpiece touch
probes is available on the Internet at
www.heidenhain.de or in the brochure or
CD Touch Probes.



Tool Measurement
— Measuring Length, Radius and \Wear Directly in the Machine

The tool is of course a definitive factor in
ensuring a consistently high level of
production quality. This means that an
exact measurement of the tool dimensions
and periodic inspection of the tool for wear
and breakage, as well as the shape of each
tooth, are necessary. A suitable touch
trigger probe for tool measurement is the
TT 140*. It is installed directly in the
machine’s workspace, where it permits
tool measurement either before machining
or during interruptions.

TheTT 140 tool touch probe captures the
tool length and radius. VWWhen probing the
tool, either while rotating or at standstill
(such as for measuring individual teeth),
the contact plate is deflected and a trigger
signal is transmitted to the TNC 620.

*The touch probe must be interfaced to the TNC 620
by the machine tool builder.

More information about tool touch
probes is available on the Internet at
www.heidenhain.de or in the brochure or
CD Touch Probes.
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Positioning with the Electronic Handwheel

— Delicate Axis Traverse

To set up the workpiece you can use the
direction keys to move the machine axes
manually or in incremental jog. A simpler
and more sensitive way, however, is to
use the electronic handwheels from
HEIDENHAIN.

You can move the axis slide through the
feed motors in direct relation to the
rotation of the handwheel. For delicate
operations you can set the transmission
ratio to certain preset distances per
handwheel revolution.

HR 130 and HR 150 panel-mounted
handwheels

The panel-mounted handwheels from
HEIDENHAIN can be integrated in the
machine operating panel or mounted at
another location on the machine. An
adapter permits connection of up to three
HR 150 electronic handwheels.

HR 410 portable handwheel

If you need to get a closer look at the
workpiece in the machine’s working
envelope, then ideally you should use the
HR 410 portable handwheel. This way you
can switch axes and set up the machine at
any time—regardless of where you happen
to be standing.

The following functions are available:

e Keys for traverse direction

e Three keys with preset feed rates for
latched traverse

e Actual-position-capture key

e Three keys for machine functions to be
defined by the machine tool builder

e Permissive buttons

e Emergency stop button
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Overview

— Specifications

Specifications

B
S| c
Sla
w| O
Components o Main computer with TNC keyboard and integrated 15.1-inch TFT color flat-panel display
with soft keys
Operating system ° HEROS real-time operating system for machine control
Memory ° 300 MB (on compact flash memory card CFR) for NC programs
Input resolution and Linear axes: up to 1 um
display step Angular axes: up to 0.001°
23| Linear axes: up to 0.01 pm
23 | Angular axes: up to 0.00001°
Input range o Maximum 999999999 mm or 999999999°
Interpolation ° Linear in 4 axes

9 | Linear in 5 axes (subject to export permit)
° Circular in 2 axes
8 | Circular in 3 axes with tilted working plane
° Helical: superimposition of circular and straight paths
Block processing time o 6 ms (3-D straight line without radius compensation)
9| 15ms

Axis feedback control

Position loop resolution: Signal period of the position encoder/1024
Cycle time of interpolator: 3 ms

Range of traverse

Maximum: 100 m

Spindle speed

Maximum 60000 min™' (with 2 pole pairs)

Error compensation

Linear and nonlinear axis error, backlash, reversal spikes during circular movements, thermal
expansion
Stick-slip friction

Data interfaces

RS-232-C/V.24 max. 115 kbps

Extended data interface with LSV2 protocol for remote operation of the TNC 620 over the data
interface with the HEIDENHAIN software TNCremoNT or TNCremoPlus

100BaseT Fast Ethernet interface

3 x USB 1.1 (1 on the front, 2 on the rear)

Diagnostics

Fast and simple troubleshooting through integrated diagnostic aids

Ambient temperature

Operation: +5 °C to +45 °C
Storage: —35 °C to +65 °C
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Overview
— User Functions

User functions

Standard
Option

Basic version: 3 axes plus spindle
0/1| One or two additional NC axes
° Digital current and spindle speed control

Brief description

Program entry o HEIDENHAIN conversational and ISO formats

Position data coordinates | ¢ Nominal positions for lines and arcs in Cartesian coordinates or polar coordinates
o Incremental or absolute dimensions
o Display and entry in mm or inches

Tool compensation o Tool radius in the working plane and tool length

21 | Radius-compensated contour look-ahead for up to 99 blocks (M120)

9 | Three-dimensional tool-radius compensation for changing tool data without having to recalculate
an existing program

Tool tables o Multiple tool tables with any number of tools

Constant contouring o Relative to the path of the tool center
speed ° Relative to the tool's cutting edge

Parallel operation o Creating a program with graphical support while another program is being run

Motion control with minimum jerk

3-D tool compensation through surface normal vectors
Keeping the tool normal to the contour

Tool radius compensation normal to the tool direction

3-D machining

© © © ©

Programming of cylindrical contours as if in two axes
Feed rate in mm/min

Rotary table machining

Q0 00

Contour elements Straight line

Chamfer

Circular path

Circle center point

Circle radius

Tangentially connecting circular arc

Corner rounding

Approaching and Via straight line: tangential or perpendicular
departing the contour ° Via circular arc

FK free contour 19 | FK free contour programming in HEIDENHAIN conversational format with graphic support for
programming workpiece drawings not dimensioned for NC

Program jumps o Subroutines
o Program section repeats
o Calling any program as subroutine

Fixed cycles o Drilling, conventional and rigid tapping, rectangular and circular pockets

19 | Peck drilling, reaming, boring, counterboring, (centering)

19 | Milling internal and external threads

19 | Clearing level and oblique surfaces

19 | Multioperation machining of straight and circular slots

19 | Multioperation machining of rectangular and circular pockets

19 | Linear and circular point patterns

19 | Contour train, contour pocket—also with contourparallel machining

19 | OEM cycles (special cycles developed by the machine tool builder) can be integrated
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User functions

|
5|5
S|
Sl a
w| O
Coordinate transformation| e Datum shift, rotation, mirror image, scaling factor (axis-specific)
8 | Tilting the working plane, PLANE function
Q parameters ° Mathematical functions =, +, -, *, /, sin &, cos «, tan «, arcus sin, arcus cos, arcus tan, a", e", In,
Programming log, \/;, a‘+b
with variables Logical operations (=, =/, <, >)
Calculating with parentheses
Absolute value of a number, constant m, negation, truncation of digits before or after the decimal
point
° Functions for calculation of circles
. Functions for text processing
Programming aids o Calculator
o Complete list of all current error messages
o Context-sensitive help function for error messages
° TNCguide: The integrated help system. User information available directly on the iTNC 620
° Graphical support for programming cycles
° Comment and structure blocks in the NC program
Actual position capture o Actual positions can be transferred directly into the NC program
Program verification 20 | Graphic simulation before a program run, even while another program is running
graphics 20| Plan view / projection in 3 planes / 3-D view, also in tilted working plane
Display modes 20 | Magnification of details
Programming graphics o In the Programming and Editing mode, the contour of the NC blocks is drawn on screen while the
blocks are being entered (2-D pencil-trace graphics), even while another program is running
Program-run graphics 20 | Graphic simulation during real-time machining
Display modes 20 | Plan view / projection in 3 planes / 3-D view
Machining time Calculation of machining time in the Test Run operating mode
Display of the current machining time in the Program Run operating mode
Returning to the contour | e Mid-program startup in any block in the program, returning the tool to the calculated nominal
position to continue machining
o Program interruption, contour departure and return
Preset tables o One preset table for storing reference points
Datum tables o Several datum tables for storing workpiece-related datums
Pallet tables 22 | Pallet tables (with as many entries as desired for the selection of pallets, NC programs and
datums) can be machined workpiece by workpiece
Touch probe cycles 17 | Touch probe calibration
17 | Compensation of workpiece misalignment, manual or automatic
17 | Datum setting, manual or automatic
17 | Automatic tool and workpiece measurement
Parallel secondary axes Compensating movement in the secondary axis U, V, W through the principal axis X, Y, Z
Including movements of parallel axes in the position display of the associated principal axis (sum
display)
° Defining the principal and secondary axes in the NC program makes it possible to run programs
on different machine configurations
Conversational languages | English, Chinese (traditional, simplified), Czech, Danish, Dutch, Finnish, French, German,
Hungarian, Italian, Polish, Portuguese, Russian (Cyrillic), Spanish, Swedish
41 | For more conversational languages, see Options
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— Options

Option
number

Option

ID

Comment

Additional axis

354540-01
353904-01

Additional control loops 1 and 2

Software option 1

617920-01

Rotary table machining

e Programming of cylindrical contours as if in two axes
¢ Feed rate in mm/min

Interpolation

e Circular in 3 axes with tilted working plane
Coordinate transformation

e Tilting the working plane, PLANE function

Software option 2

617921-01

Block processing time: 1.5 ms

Interpolation

e |inearin 5 axes

3-D machining

e Motion control with minimum jerk

e 3-D tool compensation through surface normal vectors
e Keeping the tool normal to the contour

e Tool radius compensation normal to the tool direction

17

Touch probe functions

634063-01

Touch probe cycles

e Compensation of workpiece misalignment, manual or automatic
e Datum setting, manual or automatic

e Automatic tool and workpiece measurement

19

Advanced programming
features

628252-01

FK free contour programming

e Programming in HEIDENHAIN conversational format with graphic support for

workpiece drawings not dimensioned for NC
Fixed cycles
e Peck drilling, reaming, boring, counterboring, centering
e Milling internal and external threads
e Clearing level and oblique surfaces
Multioperation machining of straight and circular slots
Multioperation machining of rectangular and circular pockets
Linear and circular point patterns
Contour train, contour pocket—also with contourparallel machining
OEM cycles (special cycles developed by the machine tool builder) can be
integrated

20

Advanced graphic
features

628253-01

Program verification graphics, program-run graphics
Plan view, view in three planes, 3-D view

21

Software option 3

628254-01

Tool compensation

e Radius-compensated contour look-ahead for up to 99 blocks
3-D machining

e Superimpose handwheel positioning during program run

22

Pallet management

628255-01

Pallet management

23

Display step

632 986-01

Display step to 0.01 um or 0.00001°

41
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Additional languages

530 184-01
-02
-03
-04
-06
-07
-08
-09
-10

Additional conversational languages
e Slovenian

e Slovak

Latvian

Norwegian

Korean

Estonian

Turkish

Romanian

Lithuanian



Overview
— Accessories

Accessories

Electronic handwheels ¢ One HR 410 portable handwheel or
¢ One HR 130 panel-mounted handwheel or
e Up to three HR 150 panel-mounted handwheels via the HRA 110 handwheel adapter

TS 220 touch trigger probe with cable connection or

TS 440 touch trigger probe with infrared transmission or
TS 444 touch trigger probe with infrared transmission or
TS 640 touch trigger probe with infrared transmission or
TS 740 touch trigger probe with infrared transmission

Workpiece measurement

Tool measurement e TT 140 triggering touch probe

TNC 620 programming station Control software for PCs for programnming, archiving, and training
e Full version with control keyboard

e Full version with virtual keyboard

e Demo version (operated via PC keyboard—free of charge)

TeleService: Software for remote diagnosis, monitoring, and operation
TNCdiag: Software for fast and easy fault diagnosis

CycleDesign: Software for creating your own cycle structure
TNCremoNT: Software for data transfer—free of charge
TNCremoPlus: Software for data transfer with live-screen function

Software for PCs
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