


Controls and displays

Keys

If you are using a control with touch operation, you can
replace some keystrokes with hand gestures.

Keys on visual display unit

Function

Switch the help graphics between
outside and inside machining (only
during cycle programming)

No function

Select the function in the display unit
with the soft key selection key

(<]

@ Shift between soft-key rows

Operating mode keys

Key

Function

Select machine operating modes:
= Machine

B Teach-in

® Program run

= Reference

Select programming operating
modes:

B smart.Turn
m DIN PLUS - Unit mode
=[SO Mode

® Simulation

= AWG

Select tool data and technology
data:

® Tool editor
® Technology editor

Select Organization operating mode:
®  Machine parameters
= Transfer
= Project management
®  Network connection
® Diagnostics

Controls and displays

Numeric keypad

Key

Function

Number keys 0 to 9:
® Enter numbers
B Operate the menu

Insert a decimal point

T+

Switch over between positive and
negative values

ESC

Escape
® Cancel the dialog
= Navigate to the top of the menu

INS

Insert
® Confirm a dialog

m Create a new NC block in the
editor

DEL
[m]

Delete
Delete the selected range

Backspace

Erase the character to the left of the
cursor

ﬂ
m

Clear Entry

Clear error messages in the Machine
operating modes

>>

g

Enable dialog input fields for further
input

EN
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Enter
Confirm the entry



Controls and displays

Navigation keys

Key

Function

Move the cursor up or down

Machine operating panel

Key

E =

Function

Start or stop machining

= =]

Move the cursor to the left or to the
right

Stop the feed rate

Page Up and Page Down

Scroll back or forward one screen or
dialog page

Go to beginning of program/list or
end of program/list

smart.Turn keys

Key

Function

Go to the next form

Special keys

Key

ERR

(Go to next or previous group

Function

Error
Open the error window

CALC

Calculator
Start the integrated calculator

=l Bl [

Information

®  Show additional information in
the parameter editor

= Call TURNguide

GOTO

H

Goto
®  Select alternative input
®  Activate the alphabetic keyboard

PRT

Print Screen
Create a screenshot

DIADUR

= Use the function in connection
with the Remote Desktop
Manager

= Open the HEROS menu
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Stop the spindle

~ n

Switch on the spindle

)
)

Spindle jog
The spindle rotates as long as you
press the key.

Move the axes (e.g., in +X or +Y
direction)

Change the spindle
(machine-dependent)

Change the slide
(machine-dependent)



Controls and displays

Operating panel of the control
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1.1  About this manual

Safety precautions

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

Precautionary statements warn of hazards in handling software

and devices and provide information on their prevention. They are
classified by hazard severity and divided into the following groups:

A DANGER

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

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

A CAUTION

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

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

Sequence of information in precautionary statements

All precautionary statements comprise the following four sections:
® Signal word indicating the hazard severity

B Type and source of hazard

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

® Escape — Hazard prevention measures

Fundamentals | About this manual
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Informational notes

Observe the informational notes provided in these instructions to
ensure reliable and efficient operation of the software.

In these instructions, you will find the following informational notes:

The information symbol indicates a tip.

A tip provides important additional or supplementary
information.

®

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

®

The book symbol indicates a cross reference.

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

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

We are continuously striving to improve our documentation for you.

Please help us by sending your suggestions to the following e-mail
address:

tnc-userdoc@heidenhain.de
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1.2 Software and features

This manual describes functions that are available in the control with
NC software number 68894x-18 and 548431-18.

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

Control functions that may not be available on your machine include:
m Positioning of spindle (M19) and driven tool

B Machining with the C or Y axis

= Machining with the B axis

B Machining with multiple slides

In order to find out about the specific support for your machine,
please contact the machine manufacturer.

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

HEIDENHAIN also offers the DataPilot MP 620 or DataPilot CP

640 software package for PCs, which is designed for use with the
respective control. The DataPilot is suitable for both shop-floor
programming as well as off-location program creation and testing.
It is also ideal for training purposes. The DataPilot can be run on
PCs with WINDOWS operating systems. HEIDENHAIN provides

the DataPilot as a Windows programming station and running

in an Oracle VM Virtual Box. Oracle VM VirtualBox is a software
application (virtual machine), in which the control software runs as a
separate system, i.e. in a virtual environment.

Intended place of operation

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

Legal information

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

To call further information on the control:

» Switch to the Organization operating mode (floppy disk symbol).
» Switch to the second level of the soft-key row

» Press the LICENSE INFO soft key

Fundamentals | Software and features
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Software options

The control features various software options that can be enabled by your machine manufacturer. Each option is to
be enabled separately and contains the following respective functions:

Additional Axis (option 0 to option 7)

Additional axis

Teach-in (option 8)

Teach-in functionality

smart.Turn (option 9)

Tools and Technology (option 10)

Tool and technology database

Thread Recutting (option 11)
Threads

HEIDENHAIN DNC (option 18)

DXF Import (option 42)

B-Axis Machining (option 54)

B-axis machining

C-Axis Machining (option 55)

C-axis machining

TURN PLUS (option 63)

Y-Axis Machining (option 70)

Y-axis machining

Additional control loops 1 to 8

®  Contour description with ICP
® Cycle programming

= Technology database with 9 workpiece-material/tool-material
combinations

B Contour description with ICP
B Programming with smart.Turn

m Technology database with 9 workpiece-material/tool-material
combinations

® Tool database expanded to 999 entries

® Technology database expanded to 62 workpiece-material/tool-
material combinations

= Tool life monitoring with exchange tools

m  Recutting of threads in Teach-in submode
B Handwheel superimposition during thread cutting

Communication with external PC applications over COM component

Loading of DXF contours

m Tilting the working plane
m Tilting the tool carrier
B High Dynamic Turning

Boring, drilling, and milling operations on the face and lateral surface

Automatic generation of smart.Turn programs

Boring, drilling, and milling operations on the face and lateral surface
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Parallel Axes (option 94)

Parallel axes Support of parallel axes (U, V, W)

Spindle Synchronism (option 131)

Spindle synchronism Synchronism of several lathe spindles

Counter Spindle (option 132)

Counter spindle Synchronism of main spindle and counter spindle

Rear-face machining

Remote Desktop Manager (option 133)

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

Synchronizing Functions (option 135)

Synchronizing functions Advanced synchronization of axes and spindles

Load Monitoring (option 151)

Load monitoring Monitoring of the axes and spindles

Multichannel (option 153)

Multi-channel capability Up to three channels for asynchronous multi-slide machining

The multichannel capability is available only for the
CNC PILOT 640.
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New functions of software 68894x-18 and 548431-18

® Using G69, you define in the NC program which graphics detail
the control will display in the simulation or program graphics.
This allows you to automatically set the focus of the simulation
on the workpiece areas currently being machined. You can
additionally delete the previous traverse paths.
Further information: "Define graphics detail view G69",
Page 493

= With G161, the control converts traversing movements so
that you can use CAM-generated NC programs for machining
operations on the counter spindle. The control does not change
the NC program, but shows the changes in the basic block
display.
Further information: "Transforming paths G161", Page 578

B The HEROS menu has been enhanced:

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

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

® The HEROS tool Diffuse has been added. You can
compare and merge text files.
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38

You can define the center point or starting point with polar
coordinates within the following functions for contour
description:

= G300 Hole, face

G401 Pattern linear face

G402 Pattern linear surf

G405 DataMatrix face C

Further information: "Front/Rear face contours’, Page 317

The cycles G841 to G844 for lateral-surface machining with the Y

axis and associated units have been enhanced:

B The parameter D allows you to select bidirectional or
unidirectional milling direction.

= |f the parameter D is defined with the value 1, you can
select between climb milling and up-cut milling by using the
parameter H.

® The parameter FP allows you to define a special feed rate for
the first milling path of each plunging depth. If the first milling
path is a full cut, you can use a reduced feed rate to reduce
tool wear.

Only available with G841 and G843 cycles.

m The parameter J allows you to select which area of the
workpiece the control will machine.

Only effective with D=1.

B The parameter O allows you to select whether the control
executes additional infeeds beyond the reference diameter
during tilted machining. The additional infeeds reduce tool
wear.

Only effective with D=1.
Further information: "Milling cycles for the Y axis", Page 659

Further information: "Units — Millg / Y axis, face, Y axis, latrl.",
Page 249

For ICP figures and patterns for the face, you can define the
center point with polar coordinates.

The Advanced settings tab has been added to PKI Admin. You
can define whether the server certificate should contain static IP
addresses and allow connections without an associated CRL file.

The user administration has been enhanced as follows:

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

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

The control uses an icon to indicate whether a connection
configuration is secure or insecure.

The control no longer supports connections to PCs running the
Windows 7 operating system.

The machine parameter CfgMilling (no. 602800) with machining
parameters for milling has been enhanced:

= tmufac (no. 602809): Overlap factor for trochoidal milling
= tmrfp (no. 602819): Retraction feed rate for trochoidal milling

Fundamentals | Software and features
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= tmral (no. 602811): Lift-off distance during retraction for
trochoidal milling

= tmew (no. 602812): Angle of the plunge-cut during
reciprocating or helical plunge

® tmhfac (no. 602813): Factor by which the plunging helix is
greater than the cutter diameter

= tmzfac (no. 602814): Factor by which the infeed feed rate for
trochoidal milling deviates from the nominal value

= tmefac (no. 602815): Factor by which the contouring feed rate
for trochoidal milling deviates from the nominal value

= amufac (no. 602816): Overlap factor for area milling
= amvfac (no. 602817): Overrun factor for area milling

= amzfac (no. 602818): Factor by which the contouring feed
rate for trochoidal milling deviates from the nominal value
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First Steps | Overview

2.1 Overview

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

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

B Programming the workpiece

®  Graphically testing the workpiece

@ The following topics are covered in the User's Manual:
Switching on the machine

Setting up tools

Setting up the workpiece

Machining the workpiece

42
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2.2 Switching on the machine

A DANGER

Caution: hazard to the user!

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

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

Refer to your machine manual.

Switching on the machine and traversing the reference
points can vary depending on the machine tool.

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

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

> The control displays the Power interrupted dialog
> Press the CE key
> The control compiles the PLC program.

> The control displays the error message Switch on
external dc voltage.

Switch on the machine control voltage

@ > The control checks the functioning of the
emergency stop circuit.

> The control is in Machine operating mode.

v

Further information on this topic

®  Switching on the machine
Further information: User's Manual
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2.3 Programming the first workpiece

Selecting an operating mode

To create an NC program, select the smart.Turn operating mode.
» Press the smart.Turn key

> The control switches to the smart.Turn operating
mode.

Further information on this topic
B smart.Turn operating mode

Further information: "smart. Turn and DIN/ISO programming",
Page 64
Important controls and displays

Key Functions for programming

ENT

Confirm your input
Activate the next dialog prompt

NS Confirm a dialog
Create a new NC block in the editor

n n Number keys 0 to 9:

B Enter numbers
® Operate the menu

Go to the next form
Esc ® Cancel the dialog
= Navigate to the top of the menu
D Select the function in the display unit with the

soft key selection key

Further information on this topic

®  Navigating in smart.Turn
Further information: "Selecting the editor functions", Page 72

® Controls and displays
Further information: User's Manual

Creating a new NC program

Create a new NC program as follows:

ll__ » Select the Prog menu item
I

jﬂ: » Select the New menu item

]

ll__ > ?elect the New DIN PLUS program Ctrl+N menu
| Irem

The control opens the Save as dialog box.
Enter a program name
Press the Save soft key

The control opens the Program head (short)
dialog box.

©
b
vV v vV

First Steps | Programming the first workpiece

44 HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023



First Steps | Programming the first workpiece

» Define the Program head (short). Example:
= Material = Aluminum
= Unit = Metric

2 » Press the OK soft key
> The control opens the NC program.

The control automatically generates the last block of the

NC program. You do not need to enter an end-of-program command.

There are various methods of programming available to you:

® ISO programming: You program the contour and machining
operations with line segments, circular arcs, and simple turning
cycles in ISO Mode.

® DIN PLUS programming: You define the workpiece blank and
finished part contours in ICP editor submode (option 8 or 9). The
workpiece is machined using contour-based turning cycles in ISO
Mode.

= smart.Turn programming (option 9): You program the workpiece
blank and finished part contours in ICP editor submode. The
workpiece is machined by means of smart.Turn units.

= TURN PLUS (option 63): You program the workpiece blank
and finished part contours in ICP editor submode. The control
automatically generates the working plan and the machining
process.

Further information on this topic
® Programming in smart.Turn operating mode
Further information: "smart. Turn and DIN/ISO programming",
Page 64
B The submode ICP editor
Further information: User's Manual
B Programming in ISO Mode
Further information: "Programming in ISO Mode", Page 276
® Programming with smart.Turn
Further information: "Units — smart.Turn units', Page 100
® Programming with TURN PLUS
Further information: "TURN PLUS (Option 63)", Page 689
B Navigating with menu items
Further information: "Shared menu items", Page 74
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Setting up the turret list

You need to set up the turret list before you can call tools in the
NC program. The turret list shows the tools currently in the turret.

Filling the turret list

|
[
]

s |
EEE
i

>

>
>

Select the Head menu item

Select the Set up the turret list menu item
The control opens the turret list.

The turret list has already been defined in Machine operating

mode:

Special
Functions

Transfer

machine

>
>
>

Press the Spec. functions soft key

Press the Transfer machine soft key

The control adopts the turret assignment from
Machine operating mode.

Turret list not defined yet:

Tool

List

Pocket

down

Pocket
up

Load

tool

Back

Save

>
>
>

vV vyvVvy

Press the Tool list soft key
The control displays the tool list.

Use the Pocket down and Pocket up soft keys to
select the desired line in the turret list

Select the desired tool in the tool table

Press the Load tool soft key

The selected tool is loaded into the turret list.
Transfer all required tools to the turret list
Press the Back soft key

Press the Save soft key

> The control saves the turret assignment list to the

TURRET section in the NC program.

Further information on this topic

m Turret list
Further information: "Tool programming", Page 93
® Tools

Further information: User's Manual

m Structure of an NC program
Further information: "Program section code’, Page 82
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Programming a contour in ICP submode (option 8 or 9)

Your task is to create a turning program for the aluminum part
shown to the right. You have already created the NC program.

To define the workpiece blank and finished part contour in ICP
editor submode, proceed as follows:

Defining the workpiece blank

|
EFEE
£ E

I _|
i S
i 28

i
s

Save

Back

>

vV vV VvYy Vv y

Select the ICP menu item

Select the Workpiece blank menu item
The control opens the ICP editor submode.
Select the Bar menu item

The control opens the Bar dialog box.

Enter the workpiece blank dimensions:

= X: Diameter = 60 mm

® Z: Length of workpiece blank = 60 mm

B K Oversz — Distance between workpiece
datum and right edge = 1 mm

Press the Save soft key

The ICP editor submode displays the workpiece
blank.

Press the Back soft key

Defining the finished part contour

Ll
21
1

Save

>

Select the ICP menu item

Select the Finished part menu item
The control opens the ICP editor submode.
Select the Contour menu item

» Select the Line menu item

Enter the coordinates:

® XS Start point of contour = 0 mm

m 7S: Starting point of contour = 0 mm
m X: Target point = 20 mm

Press the Save soft key

» Select the Line menu item

» Z:Target point = -10 mm

Press the Save soft key

» Select the Line menu item
» Enter the coordinates:

m X Target point = 40 mm
m Z: Target point = —20 mm
Press the Save soft key
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Save

Back

Back

v

First Steps | Programming the first workpiece

Select the Line menu item
Z: Target point = -30 mm
Press the Save soft key

» Select the Line menu item
> X: Target point = 50 mm

v

v

Press the Save soft key

Select the Line menu item
Z: Target point = —40 mm
Press the Save soft key

Select the Line menu item
X: Target point = 0 mm
Press the Save soft key

Press the Back soft key

Press the Back soft key

The control saves the defined contours to the
NC program.

Further information on this topic

m |CP editor submode
Further information: User's Manual

® Program sections for contours
Further information: "Structured NC program", Page 65
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Programming the machining process in smart.Turn
(option 9)
After defining the workpiece blank and the finished part contour in

ICP editor submode, you program the machining of the workpiece
using smart.Turn units.

Program the machining process as follows:

Defining the Start unit

iljj » Select the Units» menu item
i > The control opens the Program beginning dialog
window.

» In SO, enter the maximum speed for spindle 1
(e.g., 4000 rpm)

» Define the maximum speed for all of the available

spindles
53 » Press the STORE soft key
> The control closes the dialog window and saves
the unit.

Transverse roughing in ICP

ll__ » Select the Roughing menu item
I

jﬂ_ » Select the G820 Transverse in ICP menu item
121 > The control opens the G820 Roughing in ICP

dialog window.
» Define the parameters:
XS: Approach position X (e.g., 60 mm)
ZS: Approach position Z (e.g., 2 mm)
T: Tool number - turret pocket number
F: Feed per revolution (e.g., 0.4 mm/rev)
S: Cutting speed in m/min (e.g., 220 m/min)

NS: Starting block no. of contour —
beginning of contour section = 3

= NE: Contour end block no. — end of contour
section =3

= P: Maximum infeed (e.g.,, 5 mm)

) » Press the STORE soft key
> The control closes the dialog window and saves

the unit.
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Longitudinal roughing in ICP

ll__ » Select the Roughing menu item
I

ll__ » Select the G810 Longitudinal in ICP menu item
I > The control opens the G810 Longitudinal

4

L2
Save
>

Finishing in ICP

roughing in ICP dialog window.
Define the parameters:

XS: Approach position X (e.g., 60 mm)

ZS: Approach position Z (e.g., 2 mm)

T: Tool number - turret pocket number

F: Feed per revolution (e.g., 0.4 mm/rev)
S: Cutting speed in m/min (e.g., 220 m/min)

NS: Starting block no. of contour —
beginning of contour section = 4

NE: Contour end block no. — end of contour
section=8

P: Maximum infeed (e.g., 5 mm)

Press the STORE soft key

The control closes the dialog window and saves
the unit.

Transverse finishing:

EEE » Select the Finishing menu item
ll__ » Select the G890 Contouring in ICP menu item
I > The control opens the G890 ICP for contouring

>

4‘ »
Save
>

50

dialog window.
Define the parameters:

XS: Approach position X (e.g., 20 mm)

ZS: Approach position Z (e.g., 2 mm)

T: Tool number — turret pocket number

F: Feed per revolution (e.g., 0.25 mm/rev)
S: Cutting speed in m/min (e.g., 240 m/min)
NS: Starting block no. of contour —
beginning of contour section = 3

NE: Contour end block no. — end of contour
section =3

Press the STORE soft key

The control closes the dialog window and saves
the unit.

First Steps | Programming the first workpiece
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Longitudinal finishing:

ilj: » Select the Finishing menu item
5] g5
ll__ » Select the G890 Contouring in ICP menu item
I > The control opens the G890 ICP for contouring

dialog window.
» Define the parameters:
XS: Approach position X (e.g., 20 mm)
ZS: Approach position Z (e.g., 2 mm)
T: Tool number — turret pocket number
F: Feed per revolution (e.g., 0.25 mm/rev)
S: Cutting speed in m/min (e.g., 240 m/min)

NS: Starting block no. of contour -
beginning of contour section = 4

= NE: Contour end block no. — end of contour

section =8
' » Press the STORE soft key
> The control closes the dialog window and saves
the unit.

Further information on this topic
B Program beginning unit
Further information: "Unit Program beginning (START) ",
Page 229
B smart. Turn units
Further information: "Units — smart.Turn units', Page 100
m Contour-based NC programming
Further information: "smart. Turn unit', Page 100

Closing an NC program

Up to six NC programs can be open simultaneously in smart.Turn
operating mode. The control automatically saves new NC programs
you created.

Close an NC program as follows:

ll__ » Select the Prog menu item
I
jil_ » Select the Save menu item
i [ > The control saves the NC program.
ll__ » Select the Prog menu item
I
_jﬂ » Select the Close menu item
T > smart.Turn operating mode closes the
NC program.

Further information on this topic

B Prog menu item
Further information: "Shared menu items", Page 74
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Programming a contour in ISO Mode

Your task is to create a turning program for the aluminum part
shown to the right. You use ISO Mode for programming. You have
already created the NC program and set up the turret list.

Proceed as follows to display the contour during programming:

> Press the Graph. soft ke
[ P Y o
> The control opens a graphic window.
> Press the Graph. soft key to update the graphic.
e . P Yy p grap
| | > The graphic shows the newly programmed
contours.
Switch off the graphic as follows:
O > Select the Graph. menu item
[
|
j'ﬂ‘ » Select the Graphic OFF menu item
BT > The control closes the graphic window.

Create the workpiece blank and the finished part contour as follows:

Defining the workpiece blank

= > Press the ISO Mode soft key
Mode 4[}

::Ilﬂ > Select the Geo» menu item 3020
i | > The control opens a G-code menu for defining the
contour. 10
> Position the cursor in the BLANK program section
!I__ > Select the G menu item
I > Enter 20
2 > Press the OK soft key 3 I | I I -
> The control opens the command G20, Chuck part IS S
cyl./tube.

> Enter the workpiece blank dimensions:
= X: Diameter = 60 mm
® Z: Length of workpiece blank = 60 mm

B K Righthnd edge — Transverse oversize =
Tmm

) > Press the SAVE soft key
> The control saves the workpiece blank.
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Defining the finished part

» Position the cursor in the FINISHED PART
program section

=

Select the G menu item

Enter O

Press the OK soft key

The control opens the command GO, Start point.
Enter the coordinates:

m X Start point X =0 mm

m Z:Start point Z=0mm

Press the SAVE soft key

The control saves the starting point.

Select the Line menu item

The control opens the command Distance G1.
X: Final point (diameter value) = 20 mm
Press the Save soft key

vV VvV Vv Vvy

Save

i

I_I_II

| R
|
VVYVVYVY

Save

i

| » Select the Line menu item
I= » Z: Final point =-10 mm
> Press the Save soft key

ELE]
|

LI_I_

Save

jﬂ_ » Select the Line menu item
il » Enter the coordinates:

® X: Final point = 40 mm
B Z Final point = -20 mm
37 Press the Save soft key
» Select the Line menu item
I= » Z: Final point = -30 mm

> Press the Save soft key

]

=
2
v

Save

» Select the Line menu item
I= » X: Final point = 50 mm
> Press the Save soft key

=
I_I_II

ELE]
|

Save

¥

» Select the Line menu item
H » Z: Final point = —40 mm
» Press the Save soft key

=
I_I_II

E1E]
|

Save

Select the Line menu item

X: Final point = 0 mm

Press the Save soft key

The finished-part contour is defined.

]

=
2,

v v v Y

Save
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Further information on this topic

® Menu item barin ISO Mode
Further information: "Geometry menu item", Page 288

®m NC program sections
Further information: "Structured NC program", Page 65

®m |SO programs
Further information: "Geometry and machining commands",
Page 276

® Description of workpiece blank
Further information: "Chuck part bar or tube G20-Geo",
Page 289

®  Description of finished part
Further information: "Basic elements of turning contour’,
Page 290

Programming the machining process in ISO Mode

After defining the workpiece blank and the finished part contour, you
program the machining process using machining cycles.

Program the machining process as follows:

Defining the speed limit

» Position the cursor in the MACHINING program
section

> The menu item bar displays the G codes for
machining.

Select the G menu item

Enter 26

Press the OK soft key

The control opens the command Speed
limitation G26.

Navigating using the G-menu:

| » Select the G-menu menu item

i S
EE

| el
] =i
S
j'ﬂ‘ » Select the Speed menu item
£
ll__ » Select the Limitation m.spin G26 menu item

I > The control opens the command Speed
limitation G26.

» Enter the maximum speed (e.g., 4000 rpm)

] » Press the STORE soft key
> The control saves the speed limit.

b
v v vy

v

Select the Feed rate, rpm menu item
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Defining machining cycles
HEIDENHAIN recommends programming a machining cycle as
follows:

Insert the tool

Define the cutting data

Position the tool in front of the machining area
Define the safety clearance

Call the cycle

Retract the tool

Move to the tool change position

vV v Vv VvYVvyy

Inserting the tool
Moving to the tool change point:
s » Press the INS key

> The control opens a dialog window for confirming
the block number.

Press the INS key

The control creates a new NC block.
Select the G menu item

Enter 14

Press the OK soft key

The control opens the command Tool change
point G14

Press the STORE soft key

> The control saves the traverse. The tool change
position is approached simultaneously.

Calling the tool:
NS > Press the INS key

> The control opens a dialog window for confirming
the block number.

INS
IS
|
|

0K

V V. v v VY

v

Save

NS Press the INS key
The control creates a new NC block.
jiljl Select the T menu item
BT The control opens the command Tool.

Enter the tool number
Press the STORE soft key
The control saves the NC block.

VvV v v v VvV VY

Save
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Defining the cutting data
Defining the feed rate:
> Press the INS key to create a new NC block

INS

| el
£ ETE

Save

v

Select the F menu item

First Steps | Programming the first workpiece

The control opens the command Feed per

rotation.

Enter the feed rate value (e.g., 0.4 mm/rev)

Press the STORE soft key

Defining the cutting speed:

ML=
I F=
IS S|

Save

Switching on the spindle in counterclockwise rotation:

I
[ E R
i [

|

Positioning the tool in front of the machining area

Save

>

>
>
>

>

| 2
>
>

Select the S menu item

The control opens the command Cutting speed.
Enter the cutting speed value (e.g., 220 m/min)

Press the STORE soft key

Select the M menu item
Enter 4
Press the OK soft key

The control saves the command M4, Spindle on,

CCw.

» Press the INS key to create a new NC block

v

vy

Open the command Rapid traverse GO

Press the OK soft key

Enter the coordinates to be approached:

B X=62mm
B Z=2mm
Press the STORE soft key

Defining the safety clearance
» Press the INS key to create a new NC block

INS

0K

Save

56

v

vV vy

Open the command Safety clearance G47

Press the OK soft key

Enter the safety clearance (e.g., 2 mm)

Press the STORE soft key

HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023



First Steps | Programming the first workpiece

Calling the roughing cycle
Transverse roughing:
NS > Press the INS key to create a new NC block

| » Open the command Face roughing G820

Press the OK soft key
Define the parameters:

m NS: Starting block no. of contour -
beginning of contour section = 3

= NE: Contour end block no. — end of contour
section =3

= P: Maximum infeed (e.g.,, 5 mm)
B K O-sizeZ=02mm
Press the STORE soft key

t
=
vy

v

Save

Switching on the coolant:

_:Ilﬂ » Select the M menu item
T Enter 8

>
2 » Press the OK soft key
> The control saves the command M8, Coolant
circuit 1 on.

Longitudinal roughing:
NS » Press the INS key to create a new NC block

SIS » Open the command Longitud. roughing G810

2 » Press the OK soft key
» Define the parameters:
= NS: Starting block no. of contour -

beginning of contour section = 4

NE: Contour end block no. — end of contour
section =8

= P: Maximum infeed (e.g.,, 5 mm)
® |:O0-size X=0.5mm
® K O-sizeZ=02mm

? » Press the STORE soft key

Switching off the coolant:
i » Open the menu item M9, All circuits off

1]
21

2 » Press the OK soft key
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Inserting a new tool
Moving to the tool change position:
NS > Press the INS key to create a new NC block

ll__ » Open the command Tool change point G14

> Press the OK soft key

0K

» Press the STORE soft key

Save

Calling the tool:

NS > Press the INS key to create a new NC block
jiljl Select the T menu item
21z The control opens the command Tool.

Enter the tool number
Press the STORE soft key

vV vV Yy

Save

Defining the cutting data
Defining the feed rate:

NS » Press the INS key to create a new NC block
jIjil » Select the F menu item
£ F | » Define Feed per rotation (e.g., 0.25 mm/rev)

) » Press the STORE soft key

Defining the cutting speed:

jljj > Select the S menu item
[ » Define the Cutting speed (e.g., 240 m/min)

? » Press the STORE soft key

Switching on the spindle in counterclockwise rotation:
i » Open the menu item M4, Spindle on, CCW

I F=
i I

i » Press the OK soft key

First Steps | Programming the first workpiece
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Pre-positioning the tool
NS » Press the INS key to create a new NC block

| » Open the command Rapid traverse GO

Press the OK soft key

Enter the coordinates to be approached:
B X=20mm

B Z=2mm

Press the STORE soft key

\;
=
vV Vv

v

Save

Calling the finishing cycle
Transverse finishing:
NS » Press the INS key to create a new NC block

S » Open the command Finish contour G890

Press the OK soft key
Define the parameters:

m NS: Starting block no. of contour -
beginning of contour section = 3

= NE: Contour end block no. — end of contour
section = 3

Press the STORE soft key

\;
=
A\ 4

v

Save

Switching on the coolant:
i » Open the menu item M8, Coolant circuit 1 on

I F R
i

2 » Press the OK soft key

Longitudinal finishing:
NS > Press the INS key to create a new NC block

| » Open the command Finish contour G890

Press the OK soft key
Define the parameters:

= NS: Starting block no. of contour -
beginning of contour section = 4

= NE: Contour end block no. — end of contour
section=8

Press the STORE soft key

t
=
vy

@
t
v
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Retracting the tool
NS » Press the INS key to create a new NC block

S » Open the command Tool change point G14

Save

» Press the OK soft key

0K

» Press the STORE soft key

Further information on this topic

Programming in ISO Mode

Further information: "Programming in ISO Mode", Page 276
Menu item bar in ISO Mode

Further information: "Machining menu item", Page 288
Defining the datum

Further information: "Datum shifts’, Page 345

Machine setup

Further information: User's Manual

Feed rate and spindle speed

Further information: "Feed rate, shaft speed’, Page 338
Tool change position G14

Further information: "Tool change point G14", Page 334
Miscellaneous functions M

Further information: "Machine commands", Page 550
Pre-positioning the tool

Further information: "Rapid traverse GO", Page 333

Safety clearance

Further information: "Safety clearance G47", Page 351
Machining cycles

Further information: "Contour-based turning cycles', Page 356

TURN PLUS programming (option 63)

To

create an NC program with TURN PLUS, you define the workpiece

blank and the finished part in ICP editor submode. Then you have
the control create the working plan and the NC program based on a
defined Machining sequence.

For detailed explanations and a step-by-step example of this topic,
refer to:

60

Step-by-step example see "Example’, Page 719

Detailed information on TURN PLUS see "The function TURN
PLUS', Page 690

Detailed information on the Machining sequence see "Automatic
working plan generation (AWG) submode", Page 691

First Steps | Programming the first workpiece
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First Steps | NC program verification in the simulation

2.4 NC program verification in the simulation

To verify your NC program, you can test the machining process in
Simulation submode.

Open the NC program in Simulation submode as follows:
» Switch to smart.Turn operating mode

SIS » Select the Prog menu item

Select the Open ... menu item

The control opens the Open dialog box.
Select the desired NC program

Press the Open soft key

The control opens the NC program.

Press the Simulation soft key

The control opens the Simulation submode.
Press the Start the simulation soft key

Open

VvV VvV Vv VvV VY

Close the Simulation submode as follows:
] > Press the Back soft key

> The control opens the smart.Turn operating
mode.

Back

Further information on this topic

®m Simulation submode
Further information: User's Manual
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NC Programming | smart.Turn and DIN/ISO programming

3.1 smart.Turn and DIN/ISO programming

The control supports the following types of programming:

= Conventional ISO programming: Program the basic contour
with line segments, circular arcs, and simple turning cycles. Use
ISO Mode in smart.Turn operating mode

= DIN PLUS programming: The geometrical description of the
workpiece and the machining process are separated. First,
program the geometry of the workpiece blank and the finished
part. Then, machine the workpiece using contour-related turning
cycles. Use ISO Mode in smart.Turn operating mode

= smart.Turn programming: The geometrical description of the
workpiece and the machining process are separated. Program
the geometry of the blank and the finished part and program the
machining blocks as Units». Use these Units» in the smart.Turn
mode of operation

Depending on the type and complexity of your machining task,
you can use either simple DIN/ISO programming, DIN PLUS
(ISO) programming or smart.Turn programming. All three named
programming modes can be combined in one NC program.

In DIN PLUS and smart.Turn programming, contours can be
described with ICP interactive graphics. ICP saves the contour
descriptions as G codes in the NC program.

Parallel operation: While you are editing and testing programs, your
machine can run another NC program.

o In smart.Turn operating mode you can create a program
list (Automatic jobs) that is run automatically in Program
run mode.

Contour follow-up

With DIN PLUS and smart.Turn programs, the control uses Contour
follow-up. The control takes the Workpiece blank as a basis and
accounts for each cut and each cycle in Contour follow-up. Thus
you can inspect the current contour of the workpiece during each
machining stage. With the contour follow-up function, the control
optimizes the approach and departure paths and avoids air cut
passes.

Contour follow-up is only available for turning operations if a
Workpiece blank has been programmed. It is also performed with
Auxiliary contour.
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Structured NC program

smart.Turn and DIN PLUS programs are structured in fixed sections.

The following program sections are created automatically with a
new NC program:

Your machine tool builder can define the contents of
newly created NC programs in a default template.

If there is no default template defined, the control will
automatically take into account the number of turrets,
etc. This may cause more than one TURRET section
being created in the new NC program.

For machines with a counter spindle, the control will
automatically insert the CHUCKING EQUIPMENT 2
section.

B PROGRAM HEAD: Contains information on the material of the
workpiece, the unit of measure, as well as further organizational
data and setup information in the form of a comment

= CHUCKING EQUIPMENT: Description of the workpiece clamping
situation—for machines with a counter spindle, a second line is
generated

= BLANK: The BLANK is stored. Programming a workpiece blank
activates Contour follow-up

® FINISHED PART: The FINISHED PART is stored. It is advisable to
describe the complete workpiece as a FINISHED PART. The units
or machining cycles use NS and NE to indicate the workpiece
section to be machined.

B MACHINING: Use units and cycles to program the individual
machining steps. In a smart. Turn program, the START unit is
located at the beginning of the machining process, and the END
unit at the end

= END: Indicates the end of the NC program

If required, for example for machining with the C axis or when
programming with variables, you add further program sections.

Use the ICP editor (Interactive Contour Programming)
submode for describing the contours of workpiece blanks
and finished parts.
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[Program beginning]

[Machining commands]

[Program end]
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Linear and rotary axes

Principal axes: Coordinates of the X, Y and Z axes refer to the
workpiece datum.

C axis as reference axis:

®  Angle data are given with respect to the datum of the C axis
m  C-axis contours and C-axis operations:

m Positions on the front/rear face are entered in Cartesian
coordinates (XK, YK) or polar coordinates (X, C)
®  Positions on the lateral surface are entered in polar

coordinates (Z, C). Instead of C, the linear value CY is used
("unrolled" reference diameter)

o smart.Turn mode of operation respects only address
letters of the configured axes.

Units of measure

You write NC programs in metric or inch values. The unit of measure
is defined in the Unit box.

Further information: "PROGRAM HEAD section", Page 84

Once the unit of measure has been defined, it can no longer
be edited.

HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023

67



NC Programming | smart.Turn and DIN/ISO programming

Elements of an NC program

An NC program consists of the following elements:
Program name

Program section identifiers

Units

NC blocks

Commands for program structuring

Comment blocks

Program name

The program name starts with a digit or a letter, followed by up to
40 characters and the .nc extension for main programs and the .ncs
extension for subprograms.

For program names, you can use any ASCII characters except:
~*2<> | /\:"%#
The following characters have special meanings:

Character Meaning

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

\and/ Directory separators

Separates the drive name from the directory

Program section identifiers

For new NC programs, certain program section codes are already
predefined. You can add new sections or delete existing codes,
depending on your programming requirements. An NC program
must contain at least the MACHINING and END section codes.

o If you create NC programs externally or edit them in
Text editor (character) input mode, unknown words may
result from typing errors (e.g., THN instead of THEN).

In the NC mode of the editor, the control checks the

DIN PLUS words and the information in the program head.
The editor highlights lines containing unknown words in
magenta. When you simulate or run the NC program, the
control will indicate an error.

UNIT

The UNIT begins with this keyword followed by the identification

of the unit (ID"G..."). The following lines contain the G, Mand T
functions of this machining block. The unit ends with END_OF_UNIT,
followed by a check digit.

NC blocks

NC blocks start with an N, followed by a block number (with up to
five digits). The block numbers do not affect the sequence in which
the program blocks are executed. Their purpose is to identify the
individual NC blocks. The NC blocks of the PROGRAM HEAD and
TURRET or MAGAZINE sections are not included in the block number
organization of the editor.
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Commands for program structuring

You can use program branches, repeats and subprograms to
structure a program (example: machining the front/back of a bar,
etc.).

Input and output: With inputs, you influence the flow of the NC
program. Outputs can be used to communicate information to the
machine operator. Example: The machine operator is requested to
check measuring points and update compensation values.

The skip level influences the execution of individual NC blocks.

On machines with multiple slides, the slide code is used to assign
the NC blocks to a slide.

Comment blocks

Comments are enclosed in brackets [...]. They are located at the
end of an NC block or in a separate NC block. Press the CTRL + K
key combination to convert an existing block into a comment (and
vice versa). You can also enclose multiple program lines in square
brackets to mark them as a comment.

Creating a new NC program
To create a new NC program, proceed as follows:

» Select the smart.Turn operating mode

ll__ » Select the Prog menu item
I

jﬂ: » Select the New menu item

L

ll__ > ?elec’[ the New DIN PLUS program Ctrl+N menu
i item

The control opens the Save as dialog box.
Enter a program name
Press the Save soft key

The control opens the Program head (short)
dialog box.

Define the program header, if required.
Press the OK soft key

Save

vV v vV

v

OK
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3.2 Fundamentals: smart.Turn editor

Menu structure

You can select the following editor modes in the smart.Turn
operating mode:

= Unit programming (standard)
= |SO Mode (DIN PLUS and DIN 66025)

The menu structure of the smart.Turn operating mode is shown

in the figure at right. Many menu items are used in both modes.

The menus differ with respect to the programming of geometries
and machining operations. In ISO Mode, the Geo» (Geometry) and
Mach» (Machining) menu items are displayed instead of the ICP and
Units» menu items. You can switch between the editor modes by
soft key.

IS0
Mode

For special cases, you can change to text-editor mode in order to
make character-by-character changes without syntax checking. To
make this setting, select the Config Input mode menu item.

For a description of the functions, please refer to the following
chapters:

m |CP functions
Further information: User's Manual

® Units for turning and C-axis machining
Further information: "smart. Turn Units (Option 9)", Page 99

m  Units for Y-axis machining
Further information: "smart. Turn Units for the Y Axis (Option 9
and Option 70)", Page 235

® G codes for turning and C-axis machining (geometry and
machining)
Further information: "DIN/ISO Programming", Page 275
m G codes for Y-axis machining (geometry and machining)

Further information: "ISO Programming for the Y Axis (Option
70)", Page 631

» Switches between the Unit mode and the
ISO Mode

G:perating mode smart.Tu mj

Shared
Menu Items

DIN/ISO

Modus
UNIT-Modus
Mainmenu

— —
| 7l G B
(ot ) () (o) (oo )

DIN/ISO-Modus
Mainmenu

S)hachine | £ swast.Tun |11 Tool aditor ] )
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MMEASURE_UNITS ~ METRIC
HDEPARTHENT HEIDENHAIN
WHATERTAL Stahl
WSETTING 1 von 1
WCLAWP_LENGTH 82 [nm]
HCLAMP_LENGTH 2 @ [mn]
WHEASURE_UNITS  METRIC
WCARRIAGES

TURRET L
T1 10"342-488.1"
T2 I0"111-88-889.1°

T4 1D"803"

TS 1D"994APL"
T6  ID'928%

7 I0"837"

19 ID"Bdmtest5"

THC: \Project\SMART_KAPITEL 1\ncps\7983. ne

g R ‘ x

TURN PLUS
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Parallel editing

Up to six NC programs can be opened simultaneously in smart.Turn
operating mode. The editor shows the names of the open programs
in the tab bar. If you have changed the NC program, the editor
displays the name in red.

You can program in the smart.Turn operating mode while the
machine is running a program in the automatic mode.

o B The smart.Turn operating mode saves all open
programs every time the operating mode is switched
B The program running in the automatic mode cannot be
edited

Screen layout

1 Menu bar
2 NC program bar with the names of the loaded NC programs. The
selected program is marked

Program window

Contour display or large program window
Soft keys

Status bar

o o MW
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%HProg F{Head 17 10P #HUnits» HiGo to IMconfig FHimisc LHExtras HGraph, 1
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37%83.nc TURNVLE"
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2
HEADER
WMEASURE_UNITS  METRIC
HDEPARTHENT HEIDENHAIN
Stahl

HMMATERIAL

WSETTING 1 von 1 END_PGH

HCLANP_LENGTH —> ) 0FF
o

WMEASURE_UNITS ~ METRIC

o]

HEARRIAGES $1

WCLANP_LENGTH_2

- nor

|
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TNG £ \Project\SHART_KAPITEL1\ncps\7983.ne 89:908
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Selecting the editor functions

The functions of the smart.Turn operating mode are contained in
the main menu and various submenus.

The submenus can be called by:

jﬂ_ > Selecting the desired menu item
Bl
» Positioning the cursor in the respective program

section

You can access the higher-level menu:

O] » By pressing the menu item
el =t el
2
Esc > Or alternatively by pressing the ESC key

Soft keys: Soft keys are available for fast switching to "neighboring
operating modes," for changing the editing window or program view,
and for activating the graphics.

Soft keys with active program window

S Starts the current program in Simulation
’ submode

o Opens the contour, in which the cursor is located,
ICP contour in |CP

Activates the zoom function in the contour display

O,

- Switches between the NC editor and the tree view

tree

- Switches between the Unit mode and ISO Mode
Mode

Activates the contour display and starts redrawing
= the contour

72 HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023



NC Programming | Fundamentals: smart.Turn editor

Editing with active tree view

> Press the right arrow key to expand the program
sections.
> Position the cursor on the program line you want

to edit and press the right arrow key once again.
> The control switches to the NC editor.
» Make the required changes

Use the left cursor key to return to the tree view
and to collapse the program section

]

] et | e ) )

Prog T{Head 4fITcP #Hlnits» 6o to FH Config FH{Misc LExtras 1%jGraph.
PGHAL.nc
|

2PENGLac *TURN.

T
W15 G 5208 G35 FB.35 W1
WoA6 G X462
HOAT 647 P15
M 46 GB26 PS5 TB K €8 HG DB
N 19 GBA XSIB Z5H XE ZE2 ECH
[T
n2oel
(R TR
v 8w oesiior
» Wit

o In the MACHINING section, you can adapt the tree

view to your requirements (e.g., by combining multiple
units to create a custom range of blocks). Define the
new range of blocks by inserting the DIN PLUS word
BLOCKSTART at the beginning of the selected program
section and the DIN PLUS word BLOCKEND at the end. The
DIN PLUS words are available from the Extras menu in the
DIN PLUS word... menu item.
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Shared menu items

The menu items described below are used in both smart.Turn mode
and ISO Mode.

Prog menu item
The Prog (Program management) menu item contains the following Hracane | srtran | e |

functions for NC main programs and subprograms:

Open ...: Load existing NC programs

New: Create new NC programs or Automatic jobs

Close: The selected NC program is closed

Close all: All open NC programs are closed

Save: The selected NC program is saved

Save as.... The selected NC program is saved under a new name
Direct opening of the last four programs

NC Programming | Fundamentals: smart.Turn editor

o 4ii0ad 100 fH{unsise 50 to Hoonria 4

n
F e
5% New DIN PLUS program GtrlsN h
£ New DIN PLUS subprogram
4 New program from template b — |4
145 #HNew automatic job =
44 ThC: \ne_prog\neps\Template. bev.nc
4 e \ne_prog\ncps\Template . nc
44 The: \nc_prog\ncps\FGHBA_Sidel.nc EI
44 The: \ne_prog\ncps\PGeL.nc
(T)>

08:27:07 @

When an NC program is opened or when a new NC program is | ‘ | ’ ‘ ‘ ‘
created, the soft-key row is switched to the sorting and organization
functions.

Further information: "Sorting and file organization", Page 80

Head (program head) menu item

The menu item Head (program head) contains functions for editing
the program head and the tool list.

74

Program head: Edit the program head

Go to turret list (Go to tool list): Positions the cursor in the

TURRET section

Set up the turret list (Setup the tool list): Activates the "Set up

turret list" function

Further information: "Setting up a turret list', Page 93

Go to magazine: Positions the cursor in the MAGAZINE section

(machine-dependent)

Set up magazine list: Activates the "Set up magazine list"

function (machine-dependent)

Go to chucking equipment: Positions the cursor in the

CHUCKING EQUIPMENT section.

Insert chucking equipment: Describe how the workpiece is

clamped

Go to manual tool: Positions the cursor in the MANUAL TOOL

section.
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ICP menu item

The ICP (Interactive Contour Programming) menu item contains the
following functions:

= Contour editing: Change the current contour (cursor position)
Workpiece blank: Edit the description of the workpiece blank
Finished part: Edit the description of the finished part

New auxiliary blank: Create a new auxiliary workpiece blank
New aux. contour: Create a new auxiliary contour

lateral surface

B Y axis: Create patterns and milling contours in the XY and YZ
planes

= Insert contour: Insert the saved workpiece blank contour and
finished part contour (only active if you have already saved a
contour via Simulation submode)

Go to menu item

The Go to menu item contains the following jump and search
functions:

= Jump targets—The editor positions the cursor to the selected
jump target:
® To beginning

To turret list (To tool table)

To finished part

To machining

To end

m  Search functions

® Find block number... Ctrl+G: You specify a certain block
number. The editor jumps to this block number if it exists

® Find unit... Ctrl+U: The editor opens the list of units available
in the NC program. Select the desired unit

= Find NC word... Ctrl+F: The editor opens the dialog for
entering the desired NC word. You can use the soft keys to
search forward or backward

m Search for contour.... The editor opens the list of contours
available in the NC program. Select the desired contour

HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023

C axis: Create patterns and milling contours on the front face and

S)Hachine | © s

Hiprog fHHead HfI1cp tHunits-
7983.nc |
47983.nc “TURN V1.9

[1

HEADER

MMEASURE_UNITS  METRIC
WDEPARTHENT HETDENHATH
WMATERTAL Stahl
WSETTING 1 von 1
HCLAWP_LENGTH 82 [ma]
HCLAWP_LENGTH 2 8 [un]
WHEASURE_UNTTS ~ METRIC
WCARRTAGES $1
TURRET 1

T1 I0*302-488.1°

T2 I0"111-86-888.1"

T4 I0"003"

TS 10"004AP1"

T I0"620"

10"037"
79 ID"Bdmtest5"

|

=% To beginning
FH 1o turret list
311 To Finished par

chining

i

#4To end

4 Find block number..

i Fand unit..
4 Find NG word.

24 Search for contour..

A
THE: \Proj ect \SHART_KAPTTEL1\ncps\7983. nc

rt. Tuen | /B Tool aditor |

6o to {Hconfig jFiimse tHextras dfGraph.
% . i

Ctrle6
Ctrlay
Ctrl+f
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Config menu item

The Config (configuration) menu item contains the following
functions:

= Display settings... opens a dialog window that provides the
following settings:

® Color display of technology: The editor shows the
technology values T, S, F, and M in violet

® Color display of FMAX: The editor shows the command GO in
brown

= Font size: Permanent setting of the font size in the NC editor,
the default value is identified by an asterisk (¥)

= Font size for tree view: Permanent setting of the font size in
the tree view of the NC program; the default value is identified
by an asterisk (*)

= Reduce font: Reduce the font size in the NC editor; as a result,
the display settings will change

= Enlarge font: Enlarge the font size in the NC editor; as a result,
the display settings will change

= Input mode: Define the mode

® NC editor (word-by-word): The editor checks for syntax
errors in NC mode

m Text editor (character): The editor operates character by
character (no syntax checking)

0 If you create NC programs externally or edit them in
Text editor (character) input mode, unknown words
may result from typing errors (e.g., THN instead of
THEN).

In the NC mode of the editor, the control checks the

DIN PLUS words and the information in the program
head. The editor highlights lines containing unknown
words in magenta. When you simulate or run the

NC program, the control will indicate an error.

= Settings

B Save: The editor memorizes the open NC programs and the
respective cursor positions

® Load last saved setting: Restores the last saved condition of
the editor

= Technology data: Start Technology editor submode
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Misc menu item

The Misc (Miscellaneous) menu item provides the following Hacrine | & st
functions:

PGB4_Sidel...|

il
Format the program :[gptruo_memc *TURN_V1.8"

. . HEADER
While checking the NC program, the control performs the P
i

ISETTING 1

following functions: i, B
. i . ﬁﬂ:&%ﬁuns HEIRIC

B Adding of missing block numbers

®m Renumbering of NC blocks

T I0"WP-Bohrer-a8*
T2 ID"A-SCHR-80-88"

= Adding of missing indentations fa T
® Displaying of error message for detected syntax errors

BLANK

You need to correct the syntax errors manually. Then

%Hiprog THHead 710P dHunitsr HiGo to M Config [

CLAMPS 1
HO DO RO 2188 B28 182 0-63 K15 X120 04

. Grape
THC: \ne_prog\neps\PGNB4_Sidet.ne

%4 Inserting a block
7o edit word,
$MTo delete word,

Bl
Hieo

Enter
Del

[WT34 W08 MDA XE@ ZE248 AW DV40 BW188]
[WT11 W01 MDA XE76 ZES8 RSG.8 EWSS Sgd]
[WT11 W07 MDA XE-18 ZE138 RSB.8 EMI5 SWS5]
[WT12 W01 MD4 XE7@ ZESS RSE.4 EWSS SH35]

you should use the Format the program function to re-
check any corrections you have made.

Help: The control opens TURNguide.
Inserting a block:

= W/o block no. Alt-N: The editor inserts an empty line at the
cursor position

®  With block no. Ins: The editor inserts an empty line at the
cursor position with a block number. Alternative: When you
press the INS key, the editor inserts a block with a block
number

= Comment at line end: The editor inserts a comment at the
end of the line in which the cursor is located.

To edit word, Enter: You can edit the NC word at which the
cursor is located.

To delete word, Del: The editor deletes the NC parameter at the
cursor position

Dissolve UNIT: Position the cursor to the first line of a unit before
selecting this menu item. The editor removes the brackets
around the unit. The unit dialog can no longer be used for this
machining block, but you can edit the machining block as desired

Block numbering...: The block numbering is based on the
starting block number and block-number increment settings.
The first NC block receives the starting block number and the
block-number increment is added for each further NC block. The
settings for starting block number and block-number increment
are specific to every NC program

Comment/uncomment line Ctrl+K: You can hide the NC block
or the unit on which the cursor is placed. The control will skip
commented NC blocks.
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Extras menu item

The Extras menu item contains the following functions: Stachina ] st un |By toat atitor ]
= DIN PLUS word.... The editor opens the selection list with e e St B e fi o Soun
all DIN PLUS words in alphabetical order. Select the desired e e

instruction for program structuring or the input/output command. e s e
The editor inserts the DIN PLUS word at the cursor position mime T

= Comment line.... The comment is inserted above the position of melceliTe e
the cursor

10"342-488. 1"

cut  ctrlX
44  Ccopy Ctrl+C
Insert CtrlsV

® Constant definition.... The expression is inserted above the 1
position of the cursor. If the DIN PLUS word CONST is not i i
present yet, it will also be inserted A T

m  Assignment of variables.... Inserts a variable instruction. ‘ ‘

® L call external (the subprogram is in a separate file): The editor
opens the file selection window for subprograms. Select the
subprogram and fill out the subprogram dialog. The control
searches for subprograms in the following sequence: current
project, standard directory, and finally machine manufacturer
directory

® L call internal... (the subprogram is contained in the main
program): The editor opens the subprogram dialog

= Block functions. This menu item contains functions for marking,
copying, and deleting sections

= Marking On/Off: Activates/deactivates the marking mode
during cursor movement

®  Cancel marking: After calling the menu item, no part of the
program is marked

®  Cut Ctrl+X: Deletes the marked part of the program and
copies it to the clipboard

® Copy Ctrl+C: Copies the marked part of the program into the
clipboard

® Insert Ctrl+V: Inserts the contents of the clipboard at the
cursor position. Any parts of the program that are marked will
be replaced by the contents of the clipboard
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Graph. menu item

The Graph. menu item provides the following functions: Facrie EE T
= Graphic ON: Activates the graphic window or updates the Hen e SR i e s i e T

7983.nc | I
displayed contour. As an alternative, you can use the soft key T

HEADER

= Graphic OFF: Closes the graphic window sEkec e et

HDEPARTHENT HEIDENHAIN
WMATERTAL ahl
WSETTING

= Graphic for Automatic: The graphic window is activated when ]

the cursor is located in the contour description. P

B Window...: Sets the graphic window. During editing, the control
displays the programmed contours in up to four graphic
windows. Set the desired windows

= Magnifier on: Activates the zoom function. As an alternative, you ““""“‘"’“‘ ‘— ‘ ‘
can use the soft key ‘ |

The graphic window:

m Colors in contour graphics:

White: Workpiece blank and Aux. workpiece blank
Yellow: Finished part

Blue: Auxiliary contour

Red: contour element at the current cursor position. The arrow
point indicates the direction of definition.

= When programming fixed cycles, you can use the displayed
contour for establishing block references.

m  Using the zoom functions, you can magnify, reduce or shift
details

= |f you are working with multiple contour groups, the control
shows the number of the contour group at the top left in the
graphic window

T Graphic OFF
4fl Graphic for Automatic

o ® Additions/changes to the contour will not be considered
until Graph. is pressed again

= Unambiguous NC block numbers are a prerequisite for
the contour display

Soft keys with active program window

Activates the contour display and starts redrawing
= the contour

Opens the soft-key menu for the zoom functions
and displays the zoom frame
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Sorting and file organization

When an NC program is opened or when a new NC program is
created, the soft-key row is switched to the sorting and organization
functions. Use the soft keys to select the order in which the
programs are to be displayed, or use the functions for copying,

deleting, etc.

File manager soft keys

Paths /
files

Alternate between directory and file window

Cut
out

Cut marked file

B ) © et | B

2Hprog dHHead H10p Hunitse 2o to FHconrio dhmise dectras Heraph

T07ect\SHART_KAPITEL1\ncps\)

©Kurbelvelle.nc
@Mantel.ne
@baz.nc ©teill.nc
|@baxAsyncTKorz.ne  @uelle.nc
@baxG16.nc
@ baxG16Bohren. ne
@Felge_02.nc
@Felge 03.nc
@Helix_Cyl.nc

ntur_2.nc

983.nc "TURN_V1.e"
[ )
{JHEADER
[MIEASURE_UNITS ~ METRIC
\WDEPARTMENT HEIDENHAIN
|MIATERIAL Stahl
[HSETTING 1von 1

File name: [
Save as type: [NC programs (=.nc)
TN \Proj et \SHART_KAPTTEL 1\neps\7883 . ne

Alphabetic

Details Keyboaxd

Open

Sorting J Project

Next File
file type manager

Copy

Copy marked file

Insert

Insert the file stored in the buffer memory

Rename

Rename marked file:

Delete
all

Delete the marked file following confirmation
prompt; program block display must not be open
in any operating mode

Back

Return to program selection dialog

Other soft keys

Details

Display details

Mark
all

Mark all files

Update

Update the marked program

Write
protection

Activate/deactivate write protection for the
marked program

Alphabetic
keyboard

Open the Alphabetic keyboard.

Back

80

Return to program selection dialog
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Soft keys for sorting

Displays the file attributes: size, date, time

Details

Sorts by file name

Sort by
file name
P Sorts by file size
size
o Sorts by creation date or change date
by date
) Updates the marked program
pdate

Reverses the sorting direction

Reverse
sorting

e Return to program selection dialog
ac
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Further program section codes are available in the DIN PLUS word...
list box (menu item Extras > DIN PLUS word...). The control enters
the program section code at the correct position or at the current
position.

German program section codes are used when German is set as the
conversational language. All other languages use English program
section codes.

o If you create NC programs externally or edit them in
Text editor (character) input mode, unknown words may
result from typing errors (e.g., THN instead of THEN).

In the NC mode of the editor, the control checks the

DIN PLUS words and the information in the program head.
The editor highlights lines containing unknown words in
magenta. When you simulate or run the NC program, the
control will indicate an error.

m
x
[
3
i3
®
0
-
o
Q
=
[
3
[
(1]
Q
=
[]
=]
(2]
o
[=1
[1]
(7]

o0

NC Programming | Program section code

HEmmEuan BLOGKEND
HE N

Stahl BLOCKSTART
CASE

1von 1
HCLAMP_LENGTH 82 [mm]

—> 3 0FF
ACLANP_LENGTH 2 @ [nn] BFE] N
UMEASURE_UNTTS  METRIC
HOARRTAGES $1 Ho?

@
TURRET 1
T1 I0°302-488.1°
T2 I0*111-88-886.1° I o8
5 s
4
15
6 E -I
7

REAF_C

i B 2 8N

THC: \Project \SHART_KAPITEL1\ncps\7883.ne
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Overview of program section codes

Meaning DIN PLUS word Description

Program head

Program head PROGRAM HEAD Page 84

Chucking equipment CHUCKING EQUIP- Page 86
MENT

Turret TURRET Page 87

Magazine MAGAZINE Page 87

Manual tool MANUAL TOOL Page 87

Contour definition

Contour group CONTOUR GROUP Page 87

Workpiece blank BLANK Page 88

Finished part FINISHED PART Page 88

Auxiliary contour AUXIL_CONTOUR Page 88

Aux. workpiece AUX. BLANK Page 88

blank

C-axis contours

Front FRONT Page 88

REAR SIDE REAR SIDE Page 88

Lateral LATERAL Page 88

Y-axis contours

Face Y FRONT Y Page 88

REAR SIDE Y REAR SIDE Y Page 88

Lateral surfaceinY  SURFACE Y Page 89

Workpiece machining

Machining operation = MACHINING Page 90

End END Page 90

Subprograms

Subprogram SUBROUTINE Page 90

Return RETURN Page 90

Others

CONST CONST Page 91

VAR VAR Page 91

SLIDE ALLOCATION SLIDE ALLOCATION Page 92

o If there is more than one independent contour definition for
drilling and milling, use the program section codes (FRONT,
LATERAL, etc.) for each of them.
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PROGRAM HEAD section

Instructions and information in the PROGRAM HEAD: Sracrine T wmrm | Eseeeam ] ]
it $Hproo $Hoad $Hop $Hunicse oo o Hoonrio Hhise Hextras o
n Unlt 6828_Schrupp..| I I | \[ | g ==
. . . - . Program head editing B
= Select dimensional system in millimeters or inches O P — = |
= No entry: The unit set in the machine parameter is used e ——= 2 -
® The other fields _contain organizational information and set-up e T e A |
information, which do not influence the machining process G M e [ |
. . . . . froe length  istsetwp |  mm  Zdsetup [ mm
| | | | | Clmpg. press.  1ist setup |  bar 2nd setup [ bar
Information contained in the program head is preceded by # in the ) I
NC program. fosnt
i )
You can select the Unit only when creating a new NC e ——c ——|—~ = — |
program. It is not possible to post-edit this entry.
Display of variables
To open the variable display in the PROGRAM HEAD, proceed as Sachie EESCHER =TT I
fo||OWSj Hprog jﬂ:—{eid e ﬁ\}t ‘,oﬁﬁwﬁhg Hnise Hfentras lﬁ aoh ,
PGHE1.nc
Changs » Press the Display of variables soft key
variables . ez . LI 2 dencth E| £l =0
> The control opens the Definition of the variable T = — N — — el
actual-position display form. AR SR N S S
You can define up to 20 variables. In Program run submode or ) s e | e e s | =S
: : ; ; i ) F— | E— E— — )
Slmulatlon submode, you define whether the variables are displayed AR S S N 2
during program run. e —- ] S— S——
TNC: \nc_prog\ncps\PGME1.nc 08:41 @
e | o | o | o

o Only use g variables:
m g7 to g299 are freely available to the user

®  gb5xx are reserved for the machine tool builder
B g810 to g815 are used in measuring cycles
g950 to g955 are used for structure programming

For each variable you define the following:
= Variable — variable number
= Default - initialization value

® Description — text for displaying and requesting the variable
during program run or simulation (max. 20 characters)

Only global variables are currently supported.
Further information: "Variable types’, Page 519
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Delete history

When PROGRAM HEAD is open, the Delete history soft key is
available.

If you press the Delete history soft key, all old entries are deleted
from the pull-down menu. The current entry is retained.

The following entries are deleted:
Machine

Drawing

Workpiece

Company

Author

Description of variables
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CHUCKING EQUIPMENT section

In the CHUCKING EQUIPMENT program section, you can describe
how the workpiece is clamped. This makes it possible to display the
chucking equipment in the Simulation submode. In TURN PLUS, the
chucking equipment information is used to calculate the datums and
cutting limits during automatic program generation.

Parameters:
1T H:No. of clamping
2 D:Spindle number AWG
3 R:Clamp type
= 0: J=Free length
= 1: J=Fixing length
4 Z: Edge of chuck - position of chuck edge
5 B: Chuck jaw reference

6 J: Unclamping length — clamping or free length of the workpiece
(depends on the Clamp type R)

7 O: Cutting limit, outside — cutting limit for outside machining
8 I: Cutting limit, inside — cutting limit for inside machining
9 K: Overlap jaw/workpiece (pay attention to sign!)
10 X: Chuck diameter of workpiece blank
171 Q: Chuck form
® 5: Outside chucking
® 5: Inside chucking
12 V: Shaft machining AWG

® 0: Chuck — automatic separation points at largest and
smallest diameter

® 1: Shaft/chuck — machining also starting from the chuck

= 2: Shaft/face driver — outside contour can be machined
completely

o If you do not define the parameters Z and B, TURN PLUS
will use the following machine parameters during AWG
(automatic working plan generation) submode:

= Front Edge of chuck on spindle or counter spindle
B Jaw width on spindle / counterspindle

Further information: User's Manual

NC Programming | Program section code

04

Q=5
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TURRET / MAGAZINE section

The TURRET or MAGAZINE program section defines the assignment
of the tool carrier. For every assigned pocket, the tool ID number is
entered. For multipoint tools, every cutting edge is entered in the
turret list.

o If you do not program the TURRET or MAGAZINE, the tools
entered in the tool list of the Machine operating mode will
be used.

Example: Turret table

Example: Magazine table

MANUAL TOOL section
The MANUAL TOOL program section defines a usage list for
manually changed tools.

This program section is only required if you use the automatic
working plan generation (AWG) function on a machine equipped with
a Multifix tool holder. The control will use these tools in connection
with the AWG function.

During NC program generation, the control checks if this list only
contains manually changed tools and issues an error message, if
this is not the case.

Contour group section
In this program section, you describe the position of the workpiece in
the working space.

The control supports up to four contour groups (Workpiece blank,
Finished part and Auxiliary contours ) in one NC program. The
Contour group section code initiates the description of a contour
group. G99 assigns the machining operations to a contour group.

Parameters:

Q: number of the Contour group

X: Contour pos. in graphic

Z: Contour pos. in graphic

V: Position

= 0: Machine coordinate system

= 2: Mirrored coordinate system (opposite to Z direction)
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BLANK section

In this program section, you describe the contour of the workpiece
blank.

FINISHED PART section

In this program section, you describe the contour of the finished
part. After the FINISHED PART section, you can use additional
section codes such as FRONT, LATERAL etc.

AUX. BLANK section

In this program section you define additional workpiece blanks,
which can be activated with G702 when required.

AUXILIARY CONTOUR section

In this program section, you describe the auxiliary turning contours.

FRONT, REAR SIDE section

In this program section you describe the front and rear side contours

to be machined with the C axis. The program section defines the
position of the contour in Z direction.

Parameters:
m Z: Position of the front-face or rear-side contour

LATERAL section

In this program section you describe the lateral surface contours
to be machined with the C axis. The program section defines the
position of the contour in X direction.

Parameters:
= X: Reference diameter of lateral surface contours

FRONT Y / REAR SIDE Y section

For lathes with Y axis, these program section codes define the
XY plane (G17) and the position of the contour in Z direction. The
Spindle angle (C) defines the spindle position.

Parameters:
m X: Limit diameter — area diameter as cutting limit

m Z:Reference dimension or Position — position of the reference
plane (default: 0)

= C: Spindle angle or Angle (default: 0)

NC Programming | Program section code
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Section SURFACE Y
The section code identifies the YZ plane (G19). For machines
equipped with a B axis, it defines the tilted plane.

Without tilted plane: The reference diameter defines the contour
position in the X direction; the C axis angle defines the position on
the workpiece.

Parameters:
= X: Reference diameter
m C: C axis angle — defines the spindle position

With tilted plane: SURFACE Y additionally performs the following
transformations and rotations for the tilted plane:

= Shifts the coordinate system to the position I, K

® Rotates the coordinate system by the Plane angle B; Plane ref.
in X, Plane ref. in Z: |, K

m  H=0: Shifts the rotated coordinate system by -I. The coordinate
system is moved back

Parameters:

X: Reference diameter

C: C axis angle — defines the spindle position
B: Plane angle (reference: positive Z axis)

I: Plane ref. in X (radius value)

K: Plane ref. in Z

H: Automatic shift — automatic shift of the coordinate system
(default: 0)

= 0: Shift by -l — the rotated coordinate system is shifted by -I
= 1: Do not shift — the coordinate system is not shifted

Shifting back coordinate system: The control evaluates the
reference diameter for the cutting limit. This value is also used as the
reference value for the depth that you program for drilling operations
and milling contours.

Since the Reference diameter is referenced to the current datum, it
is recommended, when working in a tilted plane, to shift the rotated
coordinate system back by the distance -I. If the cutting limits are
not needed, for example for drilling holes, you can disable the shift of
the coordinate system (H = 1) and set the Reference diameter to 0.

Please note:
m Xistheinfeed axis in a tilted coordinate system. X
coordinates are entered as diameter coordinates.

®  Mirroring the coordinate system has no effect on the
reference axis of the tilt angle (B axis angle of the tool
call)
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Example: SURFACE Y

MACHINING section

In the MACHINING program section, you can program the required
machining operations. This code is mandatory.

END code

The END code concludes the NC program. This code must be
included.

SUBROUTINE section

If you define a subprogram within your NC program (within the same
file), it is identified by SUBROUTINE, followed by the name of the
subprogram (max. 40 characters).

RETURN code
The RETURN code concludes the subprogram.

O
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CONST code

In the CONST section of the program you define constants. You use
constants for the definition of a value.

You enter the value directly or you calculate it. If you use constants
in the calculation you must first define them.

The length of the constant name must not exceed 20 characters.
Lower case letters and numbers are allowed. Constants always
begin with an underscore.

Further information: "Expanded variable syntax CONST — VAR",
Page 533

m
x
o
3
°
o
o
o
=z
)
—

VAR code

In the VAR program section, you assign names (descriptive text) to
variables.

Further information: "Expanded variable syntax CONST — VAR",
Page 533

The length of the variable name must not exceed 20 characters.
Lower case letters and numbers are allowed. Variables always begin
with #.

Example: VAR
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SLIDE ALLOCATION code

Refer to your machine manual.

This function is only available on a machine with multiple
channels (option 153).

The SLIDE ALLOCATION code assigns the subsequent machining
steps to the specified slide(s). If you specify more than one slide, the
control performs the machining operation on each of the specified
slides.

Parameters:

® Slide: Slide numbers

To reset the assignment, program SLIDE ALLOCATION again without
entering a slide code. The control will then use all slides again as
specified in the program header.

If you program a slide code in the NC block, the slides entered with a
S ... in the NC block will be effective.

NC Programming | Program section code
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3.4 Tool programming

This function is also available on machines with a tool
magazine. The control uses the magazine list instead of the
turret list.

The designations of the tool pockets are fixed by the machine tool
builder. Each tool holder has a unique tool number.

In the T command (MACHINING section), you can program the tool
number, and therefore the position to which the tool carrier rotates.
The control retrieves the assignment of the tools to the swivel
position from the turret list of the TURRET section.

You can edit the tool entries individually, or you can call the turret list
via the Set up the turret list menu item and then edit it.

Setting up a turret list

This function is also available on machines with a tool
magazine. The control uses the magazine list instead of the
turret list.

S)Hachine | © swart.Tum

|11 Tool aditor |

45Hean i0n SHiniess 6o to Hconrio Seimse $hextras Scraph

Turzet assignment

I0-nusber clipboard

With the Set up the turret list function, the control provides the
turret assignment as a tool list for editing.

You have the following options:

® Editing the turret assignment: Transfer tools from the database,
delete entries or move them to other positions

® | oad the turret list from the Machine mode of operation
m Deleting the current turret assignment of the NC program

Soft keys in turret list

T I nusber
342-480,1

4

037 =8

[P e P

Bantest5 =8

THC: \Project\SMART_KAPITEL 1\ncps\7983. ne

% | am

_ 10 Designation
8

111-89-088.1 ¥ 1 roughing
007 .6 roughing
083 ¥_ 1 finishing
0044P1 =, 7 roughing
020 ¥, 1 Finishing

nilling

7>

.80
.00
0.80
.80
0.40
49.680

16.68

Edit
the tool

95.8
72.5
95.9
93.9
95.9
180.8

4

Tool
List

pockets [§  of [20
RS/OV_EM/BU/AZ SW/SB/HG Cutting mat. =
45,60 188.8

Hartmetall
9.0 Hartmetall
35.0 Hartmetall
35.0 Hartmetall
89,0 Hartaetall
35,015

Special
Functions

}

Delete entr
s y
Paste entry from clipboard
N y p
Cut out entry and save it in the clipboard
e y P
Tool Show entries in the tool database
List
! Save the turret assignment
o Close the tool list. You decide whether the
ik changes made remain in effect
e The input window of the selected tool is opened
B for editing
S Load the turret list from the Machine mode of
Raciite operation
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Lt
[

:Special
Functions

Transfer
machine

Loading the turret list from the Machine mode of operation:

» Select the Head menu item

> Select the Set up the turret list menu item

» Switch to Special Functions if needed

» Load the tool list from the Machine mode of
operation into the NC program

Deleting the turret list:

-

e
¥
me

L

Special
Functions
—

Delete
all

94

» Select the Head menu item

» Select the Set up the turret list menu item

» Switch to Special Functions

» Delete all entries of the turret list

NC Programming | Tool programming
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Editing tool entries

This function is also available on machines with a tool etive | & =reren | W
magazine. The control uses the magazine list instead of the oo Hod o8 W B W H
1 27983.nc  "TURN_V1.@" [ Tool | . |
turret list. i I
e T nusber: i
WMEASURE_UNITS  METRIC 10 number o [Bazaeed . |
#MATERIAL Stahl Replacat. toel AT |
. . . HSETTING 1ven 1 'ND PGM
For each entry in the TURRET section, call the Tool dialog box, enter L il i | =D
WMEASURE_UNITS ~ METRIC e b
the ID no., or use the ID no. from the tool database. s 41 Jo ™
TURRET 1
Parameters of the Tool dialog box: B D
L. . T4 063
= T: T number - Position on the tool carrier T

7 10"83
79 ID"Bdmtest5*

. ID: ID number - Reference to database T‘NC:\Pxnjscl\MﬁWITEll\ncns\TﬂBJ.nc

® AT: Replacement tool — Identification number of the tool to be ‘
used when the previous tool is worn out

= AS: Replacement strategy
E 0: Complete tool
= 1: Secondary cutting edge or any

Edit
the toel

Creating a new tool entry:

» Position the cursor

Press the INS key

The editor opens the Tool dialog box.
Enter the ID no. of the tool

" Open the tool database

List

vV v VvV Yy

» Place the cursor on the tool to be loaded.

e » Use the ID no. of the tool

tool

Wl B

Editing the tool data:

» Position the cursor

enr > Press the ENT key
» Edit the Tool dialog box

Multipoint tools

A multipoint tool is a tool with multiple reference points or multiple
cutting edges. During T call, the tool number is followed by an .S to
identify the cutting edge.

Tool number.S (5=0..9)

S=0 identifies the main cutting edge. This does not need to be
programmed.

Examples:
®m T3 or T3.0: Tilted position 3; main cutting edge
® T12.2: Tilted position 12; cutting edge 2
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Replacement tools

During simple tool life monitoring the program run is stopped when
a tool is worn out. However, the program run is then resumed and
concluded.

If you use the tool life monitoring with replacement tools function
(option 10), the control automatically inserts the replacement tool
when a certain tool is worn out. The control does not stop the
program run until the last tool of the tool change sequence is worn
out.

You can define replacement tools when setting up the turret. The
interchange chain can contain more than one replacement tool. The
interchange chain is a part of the NC program. In the T commands,
you program the first tool to be changed.

Defining replacement tools:
» Place the cursor on the previous tool

Nt » Press the ENT key

» Enter the ID no. of the replacement tool (Tool
dialog box)

» Define the replacement strategy

When using multipoint tools, you define in the replacement strategy
whether the complete multipoint tool or only the worn-out cutting
edge of the tool is to be replaced by a replacement tool:

= 0: Complete tool (default): If a cutting edge of the multipoint tool
is worn out, the tool will no longer be used

= 1: Secondary cutting edge or any: Only the cutting edge of the
multipoint tool that is worn out will be replaced by another tool or
another cutting edge. Any other cutting edges of the multipoint
tool that are not worn out will continue to be used.
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3.5 Automatic job

In Program run submode, the control can execute several main
programs successively without you needing to reselect and
start these programs. For this purpose you create a program list
(Automatic jobs) that is run in Program run submode.

Enter the quantity, i.e. the number of repetitions, for each main
program.

All program calls are saved with the complete path. In this way, you
can also start project-dependent programs.

Opening a job

In smart.Turn operating mode, you create an automatic job with
the file extension .job. Automatic jobs are project-independent and
always stored in the default directory TNC:\nc_prog_ncps.

Creating a new automatic job:

!I__ » Select the Prog menu item
I
jﬂ: » Select the New menu item
CE
:jﬂ > Select the New automatic job menu item
e ]
» Enter the file name.
» Press the Save soft key

Save

Opening an existing automatic job:

ll__ > Select the Prog menu item
I
ll__ > Select the Open ... menu item
I
e » Switch to the .job file type
file type

> Press the Open soft key

Open
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Editing a job
In an automatic job, you link main programs in order to execute them
successively in Program run submode.

Creating a new automatic job:

» Select the Extras menu item

Select the Program call menu item

v

Select the main program.
Press the Open soft key

v

Open

» Enter the number of repetitions in the Q
parameter, if required

o If you do not program a repetition the control runs the
program once. The program is not run if you enter a 0.

Example: Automatic job

O
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smart.Turn Units (Option 9) | Units — smart.Turn units

4.1 Units — smart.Turn units

Units menu item

The Units» menu item contains the unit calls grouped by the type
of machining operation. Select the Units» menu item to call the
following menu items:

= Roughing

Recessg

Drilling (C axis and Y axis)
Finishing

Thread

Millg (C axis and Y axis)
Spec (special operations)

Refer to your machine manual.

Your machine tool builder can provide proprietary units.
Select the Spec menu item to call these functions.

smart.Turn unit

A unit describes a complete working block.

The unit includes:

Tool call

Technology data

Cycle call

Approach and departure strategies

Global data

Safety clearance

These parameters are summarized in a dialog—simply and clearly.

Unit forms

The unit dialog is divided into fillable forms and the forms are divided
again into groups. You can navigate between the forms and groups
with the smart. Turn keys.

Forms in unit dialogs

Fillable form Function

Overvw. Overview form with all necessary settings

Tool Tool form with tool selection, technological
settings and M functions

Contour Description or selection of the contour to be
machined

Cycle Description of the machining operation

Global View and settings of globally set values

AppDep Definition of approach and departure behavior

Tool ext Extended tool settings

DO mmiw [ Reaee B
Eﬂwgmm {HiRecessg ygmnu #4{Finishing Thread THmitlg FHispec 4

= G818 Longitudinal in ICP
gjnm Transverse in ICP
4fice3e contr. parallel in ICP
#416835 Bidizectional in ICP
6818 Longitudinal, direct
44620 Transverse, direct

N 8GL Z-48
N 3GLXe

MACHTNING

N 58 UNIT ID"START* [Progras beginming]
N

N 52 L"InitStart® Vi
N 53 G26 53008
N 94 G408

N 55 END_OF_UNIT $2829556539
u

155 UNLT ID"G828_G8O* [GB20 Roughing, direct transverse]

_A—I
TNE: \Proj ect \SHART_KAPTTEL2\ncps\bar .nc

| | T

D] O e | B
Hpron HHHead 4Hror dHuniess Heo to HHoonrio Hinise dHeceras Horapn.

N 68 END_OF_UNIT 51659265988 Elcs10 wamnmal ;uumnn in :cv __
overw.

1 289 UNLT I0%Ge1a S0P (GB10 Longitudinal | h
ype of approad

W19 1o o e zsﬁ

N 183 ESﬂ $388 G35 FO.3 M3 J opTo- LisEe

W 108 0 nusber TIof

\ i85 8 x5z 22

N, 196 Ga7 P2,088 2 o []Feed e
@) outting speed sfaoe
Auxiliary cu [l
Contour start block no. 15[
Contour end block no. NE|8
Maxisum infeed P

Oversize X 1|a.588

Oversize Z K[e.2080

[Type of approach [17
THE: \Proj ect \Benutzorhandbuch_CNE_PTLOT_en\ncps\G826_Schruppen_en.nc

I ELLL

Contour
roforonce

Magazine
list

Alphabetic

Spncul| Help k 2
oyboar;

Functions | graphic

Proposed
tachnology

| Overww. Tool Contour GCycle G
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Overview form

The overview form summarizes the most important settings of the
unit. These parameters are repeated in the other forms.

Tool form
You program the technological information in this form. Ftacrie 1 mreron et etar | ]
Tool: e Tow . ) <
. —_ N 108 UNIT ID"G@1e_ICP* [G81 Longitudinal Ovanww, | Tocl [Contaur [[Cvele | GlaballTe) h
B T: Tool number — turret pocket number i g L [Broo rumes e
H . : igg Eéﬁlgaéa g:: F8.3 13 | 10 nusber o[ =
= TID: ID no. — the tool name will be entered automatically [ s I | T
. . . _’:KE G47 P2.888 g | Tﬂl selection AT
® F:Feed - feed per revolution (mm/rev) for machining . ) i |
The tool is moved by the programmed value at each spindle o ‘ Type o tning |
I’eVO|UtIOﬂ W i ! “ Turn, dizect. 0 & (| nea ["|nea

m S: Cutting speed (m/min) or Constant speed (rev/min)

Switchable with Type of turning GS. bt e
Splndle. TNC: \Project 1_CNC_PILOT g _Schruppen_en.nc 08:59
®m GS: Type of turning

B G96: Constant Cutting speed
The rotational speed changes in sync with the turning
diameter.

® G97: Constant speed
Rotational speed is independent of the turning diameter.

E MD: Turn. direct.
= MO3: Clockwise (CW)
= MO04: Counterclockwise (CCW)

= SPI: Workpc spindle no. 0..3 — spindle that is holding the
workpiece (only on machines with more than one spindle)

m SPT: Workpc spindle no. 0..3 - spindle of the driven tool

M functions:

B MT: M after T: M function that is executed after the T tool call

= MFS: M at beginning: M function that is executed at the beginning
of the machining step

= MFE: M at end: M function that is executed at the end of the
machining step

M after T " M at beginni. !

4 o7 (1/min) Tool spindle no. 8..3 spife: s1 7] m
e |
r o —
b L@

Advanced
T change

save Cancel

e | Alphabetic | Proposed
keyboard | technology

o A machining operation is assigned to each unit for access
to the technology database. The following description
shows the assigned machining mode and the unit
parameters that were changed by the technology proposal.

Soft keys in the Tool form

Selects the tool number

Turret
list

T Loads the feed rate, cutting speed and infeed from
[Secmelogy | the technology database
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Contour form
In the contour form, you can define the contours to be machined. Bk et | Testedt B
The control distinguishes between the direct contour definition (G80) oo Sfscess st itk essd vl Sfsee 3
L. R R 216 Longitudinal roughing in ICP
and the reference to an external contour definition (FINISHED PART W% e vt T e yte ool ) |
. N 55 END_OF_UNIT $2829550533 Auxiliary c.. Fi|
or AUXILIARY CONTOUR section). s o s e i, o —1 B |
ICP contour definition 383, 53 s 0 s s omns ek ‘
= FK: Auxiliary contour — name of the contour to be machined - Stat pint bk

Start point blank
Tnterrupt Foed
Interval time

Feed period

You can select an existing contour or describe a new contour
with ICP.

= NS: Starting block no. of contour - beginning of contour

S e Ct I o n THC: \Project \SHART_KAPITEL2\ncps\bar .nc Burdizaey cnses o
= NE: Contour end block no. — end of contour section i |“i:5¥'=2$' i . [ | e e |
= NE not programmed: The contour element NS is machined in
the direction of contour definition wn b

® NS = NE programmed: The contour element NS is machined
opposite to the direction of contour definition.

= V: Machine form elements (default: 0)
A chamfer/rounding arc is machined
® 0: At beginning and end

1: At beginning

2: At end

3: No machining

4: Only chamfer/rounding is machined—not the basic
element (requirement: the contour section consists of a single
element)

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

B BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

The listed soft keys are only selectable if the input cursor is
in the FK field, or on NS or NE.
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Soft keys in the ICP contour form

e Opens the selection list of the contours defined in
et the program

EWTTa, Shows all defined contours in the graphics
ot window. Use the arrow keys, touch gestures or
a mouse for selection.

e Starts the ICP editor submode. First, enter the
Al s desired contour name in FK.

" Starts the ICP editor submode with the currently
I6P contour selected contour

- Opens the graphics window for selection of a part
I8isrence of a contour for NS and NE. Use the arrow keys,
touch gestures or a mouse for selection.

e Starts the ICP editor submode. First, enter the
[rortirce desired contour name in FK

el Starts the ICP editor submode. First, enter the
S desired contour name in FK

Navigating between contours

When working with multiple contour groups, you can press the
Contour reference soft key to select the correct contour. The
control shows the number of the Contour group and, if applicable,
the name of the Auxiliary contour at top left in the graphic window.

Navigation keys

Switches to the next or previous contour
P

(Contour group/Workpiece blank/Auxiliary
contour/Finished part)

- | - Switches to the next contour element
Reduces the displayed workpiece (zoom -)
Magnifies the displayed workpiece (zoom +)

EC=0
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Direct contour definition parameters for turning operations:
= EC: Type of contour

® 0: Normal contour

= 1: Plunging contour

X1, Z1: Start point contour

X2,Z2: End point contour

RC: Rounding — radius of contour corner

AC: Start angle — angle of the first contour element (range: 0°<
AC <90°)

® WC: Final angle - angle of the last contour element (range: 0° <
WC < 90°)
= BS: -Chamfer/+radius at start
= BS > 0: Radius of rounding arc
m BS < 0: Width of chamfer
® BE: -Chamfer/+radius at end
= BE > 0: Radius of rounding arc
= BE < 0: Width of chamfer

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Direct contour definition parameters for recessing operations:
m X1, Z1: Start point contour

® X2,Z2: End point contour

m RC: Rounding — radii in the recess base

|

AC: Start angle — angle of the first contour element (range: 0°<
AC <90°)

m WC: Final angle - angle of the last contour element (range: 0° < —
WC < 90°)
= BS: -Chamfer/+radius at start
= BS > 0: Radius of rounding arc
m BS < 0: Width of chamfer
® BE: -Chamfer/+radius at end
= BE > 0: Radius of rounding arc
= BE < 0: Width of chamfer
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Global form

This form contains parameters that were defined as default values in Ftachine 1wt | mestesiton ] ]
the start unit. You can edit these parameters in the machining units. i ffecses S o Hiooss S o -
NoS2  L'Initstart* Vi £16e1 Longitudinal Toughing in 1cP |
A N 53 G26 53000 Tool || Contour |Cycle Global |AppDep (<[]
Parameters: L T
. G1 4‘ Tool Change point :i:? UNIT ID"G828_GBB* [GB28 Roughing, HxJ ::::“Cln“m! gn: cul’_‘,;;% . |
. No axis E‘E‘ G96 S308 GI5 FO.3 M3 Llj ép(;\z:';;
® 0: Simultaneously = le ™
& z B [oFF
= 1: First X, then Z B .
= 2: First Z, then X | "
. 3: only X TNC:\Project\SMART_KAPITEL2\ncps\bar.nc ‘"“1 Srmnge polnt
= 4:0nlyZ || || B
= 5: Only Y (machine-dependent)
®  6: Simultaneous w/ Y (machine-dependent)

= CLT: Coolant
= 0: Without
= 1: Coolant 1 on
m 2: Coolant 2 on

m G47: Safety clearance — indicates the distance to the current
workpiece blank up to which the tool is not moved at rapid
traverse during turning operations

m SCK: Safety clearance in infeed direction during drilling and
milling operations

m SCI: Safety clearance in the machining plane during drilling and
milling operations

B G60: Protection zone — protection zone monitoring during
drilling
= 0: Active
= 1: Inactive

Programming notes:

® [f, on controls without a configured Y axis, you
set G14 to the default setting 5: Only Y or 6:
Simultaneous w/ Y, then the control will use No axis or
0: Simultaneously.

m The G840, Contour milling, figures, and G84X, Pocket
milling, figures units additionally provide the Return
plane RB parameter as part of the Global form.

HEIDENHAIN | User's Manual smart.Turn and ISO Programming | 10/2023 105



smart.Turn Units (Option 9) | Units — smart.Turn units

AppDep form

Positions and variants of the approach and departure movements
are defined in this form.

Influence the approach strategy with the following parameters.
Approach:
= APP: Type of approach
= No axis — switch off the approach function
0: Simultaneously — X and Z axes approach diagonally
1: First X, then Z
2: First Z, then X
3: Only X
B 4:0nlyZ

m XS, ZS: Approach position X and Z — position of the tool tip
before cycle call

Additionally with C-axis operations:

® CS: Approach position C — C-axis position that is approached
before cycle call with G110

Approach with Y axis:
= APP: Type of approach
B No axis — switch off the approach function
® 0: Simultaneously — X and Z axes approach diagonally
: First X, then Z
: First Z, then X
: Only X
:Only Z
:Only Y

H B B B =®
g A W N =

® 6: Simultaneous w/ Y — X, Y and Z axes approach diagonally
m XS, YS, ZS: Approach position X, Y and Z — position of the tool tip

before cycle call

® CS: Approach position C — C-axis position that is approached
before cycle call with G110

Influence the departure strategy with the following parameters (also

applies for Y-axis functions).
Departure:
® DEP: Type of departure
= No axis — switch off the departure function
0: Simultaneously — X and Z axes depart diagonally
1: First X, then Z
2: First Z, then X
3: Only X
® 4:0nlyZ

= XE, ZE: Departure position X and Z — position of the tool tip
before the movement to the tool change point

The units G890 ICP for contouring and G891
Simultaneous finishing additionally provide the
parameter 5: Simultaneous G1 in the function DEP.

L P
—z5—= 91%2
—F dr—'———: —————————— w
oXS ;
| .
\ zs Dwé.y
B s
|
B
e =
0 Y-
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Tool ext form
In this form you can program additional tool settings.
Tool:
= T: Tool number - turret pocket number
® TID: ID no. — the tool name will be entered automatically
B axis:
= BW: B axis angle — angle in the B axis (machine-dependent)
= CW: Reverse the tool (machine-dependent)
= 0: No
= 1: Yes (180°)
Misc. functions:
® HC: Shoe brake (machine-dependent)
= 0O:Automatic
= 1: Tighten
= 2: Don't tighten

= DF: Miscellaneous function — can be evaluated by the machine
tool builder in a subprogram (machine-dependent)

m XL, YL, ZL: Values can be evaluated by the machine manufacturer
in a subprogram (machine-dependent)

With the Advanced T change soft key, you can switch
quickly and easily between the Tool and Tool ext forms.

HEIDENHAIN | User's Manual smart.Turn and ISO Programming | 10/2023 107



smart.Turn Units (Option 9) | Units — Roughing

4.2 Units — Roughing

Unit G810 Longitudinal roughing in ICP

The unit machines the contour described in the FINISHED PART
section from NS to NE. Any Auxiliary contour defined in FK will be
used.

Unit name: G810_ICP / cycle: G810
Further information: "Longitud. roughing G810", Page 358
Contour form:

® RH: Wrkpc. blank contour — evaluation only if no workpiece
blank has been defined

m 0: (depends on defined parameters)

= No parameters: workpiece blank from ICP contour and tool 0-0 Y 0-1 Q-2
position i

+
-0 [N | 5

m XA and ZA: workpiece blank from ICP contour and starting a L\t L - L = %
B

point of workpiece blank

H o o«
® J: workpiece blank from ICP contour and equidistant e
oversize L

= 1: From tool position (workpiece blank from ICP contour and ﬁ + -

tool position)

®  2: With blank start point (workpiece blank from ICP contour
and starting point of workpiece blank XA and ZA)

= 3 Equidistant oversize (workpiece blank from ICP contour e e e e B o
and equidistant oversize J) DINGBSF Fomm K
= 4: Long.-transv. oversize (workpiece blank from ICP contour, = = | b = o =
transverse oversize XA and longitudinal oversize ZA) 8| X | x | x | X | x [ x| x
= J: Workpiece blank oversize (radius value — will only be U v [ v | v | X X | X
evaluated if no workpiece blank has been defined) 2| X | x | X | X | x | x [ v
m XA, ZA: Start point blank (Definition of the corner point of the 3| ¥ | vy v | ¥ | X | x| ¥
workpiece blank contour—an evaluation will only take place if no pa | ¥ | x x v X X v

workpiece blank has been defined beforehand)
Further information: "Contour form", Page 102
Cycle form:
m | K O-size Xand Z
= P: Maximum infeed
B E: Plunging behavior

m E = 0: Descending contours are not machined

= E > 0: Plunging feed rate for descending contour elements.
Descending contour elements are machined

®  No input: The plunging feed rate is reduced during machining
of descending contour elements by up to 50 %. Descending
contour elements are machined
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m SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter
value = SX)

m  A: Start angle (reference: Z axis; default: parallel to Z axis)
= W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)
= Q: Kind of liber. at end of cycle
0: Back to beg., X before Z
1: Before finished contour
2: Retract by safety clear.
: Contour smoothing
0: With each cut (within the infeed range)

1: With the last cut (entire contour) — retract at an angle
below 45°

= 2: No smoothing — retract at an angle below 45°
= D: Omit elements (see figure)
= U: Cut line on horiz. element

= 0: No (uniform cutting segmentation)

= 1: Yes (irregular cutting segmentation, if applicable)
= O: Hide undercutting

= 0: No

® 1: Yes
Further forms:
Further information: "smart. Turn unit", Page 100
Access to the technology database:
= Machining operation: Roughing
m  Affected parameters: F, S, E, P

|
" B I § ®
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G820 Roughing in ICP unit

The unit machines the contour described in the FINISHED PART
section from NS to NE. Any Auxiliary contour defined in FK will be
used.

Unit name: G820_ICP / cycle: G820

Further information: "Face roughing G820", Page 361

Contour form:

= RH: Wrkpc. blank contour — evaluation only if no workpiece

blank has been defined
m 0: (depends on defined parameters)
= No parameters: workpiece blank from ICP contour and tool
position
m XA and ZA: workpiece blank from ICP contour and starting
point of workpiece blank

® J: workpiece blank from ICP contour and equidistant
oversize

= 1: From tool position (workpiece blank from ICP contour and
tool position)

®  2: With blank start point (workpiece blank from ICP contour
and starting point of workpiece blank XA and ZA)

® 3 Equidistant oversize (workpiece blank from ICP contour
and equidistant oversize J)

= 4: Long.-transv. oversize (workpiece blank from ICP contour,
transverse oversize XA and longitudinal oversize ZA)

J: Workpiece blank oversize (radius value — will only be

evaluated if no workpiece blank has been defined)

XA, ZA: Start point blank (Definition of the corner point of the

workpiece blank contour—an evaluation will only take place if no
workpiece blank has been defined beforehand)

Further information: "Contour form", Page 102
Cycle form:

110

I, K: O-size Xand Z

P: Maximum infeed

E: Plunging behavior

m E = 0: Descending contours are not machined

= E > 0: Plunging feed rate for descending contour elements.
Descending contour elements are machined

® No input: The plunging feed rate is reduced during machining
of descending contour elements by up to 50 %. Descending
contour elements are machined

SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter
value = SX)

A: Start angle (reference: Z axis; default: orthogonal to Z axis)
W: Depart.angle (reference: Z axis; default: parallel to Z axis)
Q: Kind of liber. at end of cycle

= 0: Back to beg., X before Z

® 1: Before finished contour

m  2: Retract by safety clear.

H: Contour smoothing

smart.Turn Units (Option 9) | Units — Roughing

K
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DIN 76 |DINSO9E| Form U | Foxm H | 622 | G23 HO | G23 Wi
DINSBIF Form K
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b1 |y v Y v b4 x b4
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= 0: With each cut (within the infeed range)

= 1: With the last cut (entire contour) - retract at an angle
below 45°

® 2: No smoothing — retract at an angle below 45°
= D: Omit elements (see figure)
= U: Cut line on vertical element

m 0: No (uniform cutting segmentation)

= 1: Yes (irregular cutting segmentation, if applicable)
= O: Hide undercutting

= 0: No

= 1: Yes
Further forms:
Further information: "smart. Turn unit’, Page 100
Access to the technology database:
=  Machining operation: Roughing
= Affected parameters: F, S, E, P
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Unit G830 Contr. parallel in ICP

J=0

The unit machines the contour described in the FINISHED PART y

section from NS to NE, parallel to the contour. Any Auxiliary
contour defined in FK will be used.

Unit name: G830_ICP / cycle: G830
Further information: "Contour-parallel roughing G830", Page 364
Contour form:

= RH: Wrkpc. blank contour — evaluation only if no workpiece
blank has been defined

m 0: (depends on defined parameters)
= No parameters: workpiece blank from ICP contour and tool
position
m XA and ZA: workpiece blank from ICP contour and starting
point of workpiece blank

® J: workpiece blank from ICP contour and equidistant
oversize
= 1: From tool position (workpiece blank from ICP contour and
tool position)

®  2: With blank start point (workpiece blank from ICP contour
and starting point of workpiece blank XA and ZA)

= 3 Equidistant oversize (workpiece blank from ICP contour e e e o
and equidistant oversize J) DINSBSF Fomm K
= 4: Long.-transv. oversize (workpiece blank from ICP contour, = k= | b = o =
transverse oversize XA and longitudinal oversize ZA) 8| X | x | x | X | x | x| x
= J: Workpiece blank oversize (radius value — will only be i LA O 4 v | v | X X | X
evaluated if no workpiece blank has been defined) b2 | X | x | x | X | x | x [ ¥
m XA, ZA: Start point blank (Definition of the corner point of the O I 2 v | v | X X | v
workpiece blank contour—an evaluation will only take place if no pa | ¥ | x x v X X v

workpiece blank has been defined beforehand)
= B: Contour calculation

B: Contour calculation

= 0: Automatic

= 1: Tool left (G41)

®  2: Tool right(G42)
Further parameters of the Contour form:
Further information: "Contour form", Page 102
Cycle form:
= P: Maximum infeed
m |, K O-size Xand Z

m SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter
value = SX)

A: Start angle (reference: Z axis; default: parallel to Z axis)

W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)
= Q: Kind of liber. at end of cycle

= 0: Back to beg., X before Z

= 1: Before finished contour

®  2: Retract by safety clear.
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= H: Type of cut lines

= 0: Constant mach.depth — contour is shifted by a constant
infeed value (paraxial)

® 1: Equidistant cut lines — cutting lines run at a constant
distance from the contour (contour-parallel). The contour is
scaled.

= D: Omit elements (see figure)
= HR: Main machining direction
0: auto
1: +Z
2: +X
3:-Z

" 4:-X
Further forms:
Further information: "smart. Turn unit’, Page 100
Access to the technology database:
= Machining operation: Roughing
= Affected parameters: F, S, E, P

Unit G835 Bidirectional in ICP

The unit machines the contour described in the FINISHED PART
section from NS to NE parallel to the contour and bidirectionally. Any
Auxiliary contour defined in FK will be used.

Unit name: G835_ICP / cycle: G835

Further information: "Contour cycle, bidirectional G835 (contour-
parallel with neutral tool)", Page 366

Contour form:

= RH: Wrkpc. blank contour — evaluation only if no workpiece
blank has been defined

m 0: (depends on defined parameters)
= No parameters: workpiece blank from ICP contour and tool
position
® XA and ZA: workpiece blank from ICP contour and starting
point of workpiece blank

®  J: workpiece blank from ICP contour and equidistant
oversize
= 1: From tool position (workpiece blank from ICP contour and
tool position)
= 2: With blank start point (workpiece blank from ICP contour
and starting point of workpiece blank XA and ZA)
m 3 Equidistant oversize (workpiece blank from ICP contour
and equidistant oversize J)
= 4: Long.-transv. oversize (workpiece blank from ICP contour,
transverse oversize XA and longitudinal oversize ZA)
= J: Workpiece blank oversize (radius value — will only be
evaluated if no workpiece blank has been defined)
m XA ZA: Start point blank (Definition of the corner point of the
workpiece blank contour—an evaluation will only take place if no
workpiece blank has been defined beforehand)
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= B: Contour calculation

B: Contour calculation

® 0: Automatic

= 1: Tool left (G41)

= 2: Tool right(G42)
Further parameters of the Contour form:
Further information: "Contour form", Page 102
Cycle form:
® P: Maximum infeed
m | K O-size Xand Z

m SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter
value = SX)

m A Start angle (reference: Z axis; default: parallel to Z axis)
W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)
= Q: Kind of liber. at end of cycle
= 0: Back to beg., X before Z
= 1: Before finished contour
= 2: Retract by safety clear.
® H: Type of cut lines

= 0: Constant mach.depth — contour is shifted by a constant
infeed value (paraxial)

1: Equidistant cut lines — cutting lines run at a constant
distance from the contour (contour-parallel). The contour is
scaled.

= D: Omit elements (see figure)

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

=B Machining operation: Roughing

m  Affected parameters: F, S, E, P

Unit G810 Roughing, direct longitudnl.

The unit machines the contour defined by the parameters. In EC you
define whether you want to machine a normal or a plunging contour.
Unit name: G810_G80 / cycle: G810
Further information: "Longitud. roughing G810", Page 358 H
Contour form:
= EC: Type of contour
= 0: Normal contour
® 1: Plunging contour

EC=8 EC=1

® X1, Z1: Start point contour

®m X2,Z2: End point contour

® RC: Rounding — radius of contour corner

®  AC: Start angle — angle of the first contour element (range: 0°<
AC < 90°)

= WC: Final angle - angle of the last contour element (range: 0° <
WC < 90°)

= BS: -Chamfer/+radius at start
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® BS > 0: Radius of rounding arc
= BS < 0: Width of chamfer

® BE: -Chamfer/+radius at end - ® P y
= BE > 0: Radius of rounding arc o
= BE < O0: Width of chamfer \

= BP: Interval time — time during which the feed motion will be
interrupted "
The chip is broken by the intermittent feed. K

= BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed. =

Cycle form: - - y
® P: Maximum infeed “ ! nﬂ
= |, K: O-size Xand Z
= E: Plunging behavior
® E = 0: Descending contours are not machined

m E > 0: Plunging feed rate for descending contour elements.
Descending contour elements are machined

= No input: The plunging feed rate is reduced during machining
of descending contour elements by up to 50 %. Descending EC=1
contour elements are machined s y

: Contour smoothing
0: With each cut (within the infeed range)

1: With the last cut (entire contour) — retract at an angle
below 45°

® 2: No smoothing — retract at an angle below 45°
Further forms:
Further information: "smart. Turn unit", Page 100
Access to the technology database:
= Machining operation: Roughing
m  Affected parameters: F, S, E, P

EC=1

#X1

#X2

]
m I
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Unit G820 Roughing, direct transverse

Thg unit machines the contour de‘fined by the parameter;. In EC you
define whether you want to machine a normal or a plunging contour.
Unit name: G820_G80 / cycle: G820

Further information: "Face roughing G820", Page 361

Contour form:

® EC: Type of contour

= 0: Normal contour

= 1: Plunging contour

X1, Z1: Start point contour

X2,Z2: End point contour

RC: Rounding - radius of contour corner Fo-1 A

—71—=
AC: Start angle — angle of the first contour element (range: 0°<
AC <90°)

= WC: Final angle - angle of the last contour element (range: 0° <
WC < 90°)

= BS: -Chamfer/+radius at start
m BS > 0: Radius of rounding arc
= BS < 0: Width of chamfer

= BE: -Chamfer/+radius at end
m BE > 0: Radius of rounding arc
= BE < 0: Width of chamfer

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

B BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Cycle form:
= P: Maximum infeed
m | K O-size XandZ
= E: Plunging behavior
®= E = 0: Descending contours are not machined

®m E > 0: Plunging feed rate for descending contour elements.
Descending contour elements are machined

= No input: The plunging feed rate is reduced during machining
of descending contour elements by up to 50 %. Descending
contour elements are machined

= H: Contour smoothing
= 0: With each cut (within the infeed range)

1: With the last cut (entire contour) — retract at an angle
below 45°

= 2: No smoothing — retract at an angle below 45°
Further forms:
Further information: "smart. Turn unit', Page 100
Access to the technology database:
B Machining operation: Roughing
m  Affected parameters: F, S, E, P

EC=1
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Unit G895 Simultaneous roughing (option 54)

G895 enables three-axis simultaneous roughing of the defined
contour area in several steps.

0 In order to enable realistic collision monitoring through the
cycle, you need to assign the corresponding tool holder to
the tool to be used.

The real holder must be within the defined holder
dimensions.

In addition to the holder, the machine tool builder can also
describe another component of the tilting axis as a collision
object (e.g., the B-axis head). If this description is available
as a 2-D view in the plane of rotation, then this object will
be displayed in the 2-D simulation and will automatically be
included in collision monitoring.

NOTICE

Danger of collision!

Collision monitoring is performed only in the two-dimensional
machining plane XZ. The cycle does not check whether an area in
the Y coordinate of the cutting edge, tool holder, or tilting body will
lead to a collision.

» Perform a first run of the NC program in Single block mode
> Limit the machining area

Unit name: G895_ICP / Cycle: G895

Further information: "Simultaneous roughing G895 (option 54)",
Page 380
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Contour form:

B FK: Auxiliary contour — name of the contour to be machined
You can select an existing contour or describe a new contour V-0 Vet V-2
with ICP.
NS: Starting block no. of contour — beginning of contour u H E
section

NE: Contour end block no. — end of contour section
®  NE not programmed: The contour element NS is machined in

the direction of contour definition ' '

® NS = NE programmed: The contour element NS is machined
opposite to the direction of contour definition.

V: Machine form elements (default: 0)
A chamfer/rounding arc is machined

= 0: At beginning and end (e Nt Bt B ot i

= 1: At beginning = k| = | = | =

= 2: At end -8 | X X X X X x [ x

= 3: No machining E:; : : : : : : :

= 4: Only chamfer/rounding is machined—not the basic = : : “: :: : z ’:,
element (requirement: the contour section consists of a single vy v T el % x1 xI ¥
element) 6| x | v | x [ x | x | x | v

D: Omit elements (see figure) =l E Ly L L S

Codes for omitting recesses and undercuts

Gcall Function D code

G22 Recess for sealing ring 512 — 7]

G22 Recess for circlip 1.024

G23 HO General recess 256

G23 H1 Relief turn 2.048

G25 H4 Undercut type U 32.768

G25 H5 Undercut type E 65.536

G25 Hé6 Undercut type F 131.072

G25 H7 Undercut type G 262144

G25 H8 Undercut type H 524.288 =]

G25 H9 Undercut type K 1.048.576 2% §

In order to omit multiple elements, you add the D codes from the
table or use the D values from the graphic.

Example for omitting the undercut types E and F:
65.536 + 131.072 = 196.608

SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter
value = SX)

A: Start angle (reference: Z axis; default: parallel to Z axis)

W: Depart.angle (reference: Z axis; default: orthogonal to Z axis)
I: O-size X

K: O-size Z

B: Contour calculation

= 0: Automatic

1: Tool left (G41)

2: Tool right(G42)

B=2 | B-1
(G=42) 17 (G=41}
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Cycle form:
= P:Desired infeed - basis for calculating the infeed
® PZ: Maximum infeed
Further information: "Material removal:", Page 382
® PT: Minimum removal — maintaining the infeed P in %

= Q: Type of approach (default: 0) | - %“
= 0: automatic (with B) — the control checks: g

3>r /]|

® Diagonal approach
® First X, then Z direction
|

Equidistant around the workpiece blank, taking the safety
clearance into account

®  Omission of the first contour elements if the starting
position is inaccessible

® 1: First X, then Z
2: First Z, then X

3: No approach — tool is located near the starting point of the
contour area

H: Kind of liber.

= 3: Retract by safety clear.
® 6: X then Z to start pos.

m 7:Z then X to start pos.
|
u

8: with B-axis motion to start pos.

- Use of soft clearance angles — defines how the soft
clearance angles IC and JC are used

The parameter U Use of soft clearance angles provides the
following settings options:

= 0: very hard

1: hard

2: medium

: soft

4: very soft

IC: Primary clearance angle - soft: Desired clearance area in
front of the cutting edge

®= JC:Secondary clearance angle - soft: Desired clearance area
behind the cutting edge

® KC: Primary clearance angle - hard: Safe clearance area in front
of the cutting edge

m RC: Primary clearance angle - hard: Safe clearance area behind
the cutting edge

H B B B B®
w
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Cycle 2 form:

B AR: Minimum angle of incidence — minimum permissible angle
of the tilting axis (range: —359.999° < AR < 359.999°)

= AN: Maximum angle of incidence — maximum permissible angle
of the tilting axis (range: —=359.999° < AN < 359.999°)

m C: Cutting strategy — type of cut lines (cutting paths)

® 0: automatic — the control automatically combines
transverse and longitudinal turning

1: longitudinal (outside)
2: transverse (front)

3: longitudinal (inside)
4: transverse (back)

5: parallel to blank

® EC: Cutting direction

® 0: Unidirectional — every cut is performed in the direction of
contour definition

= 1: Bidirectional — the cuts are performed along the optimum
cutting path with respect to the machining time, and can } o

be performed in the direction or opposite to the direction of — 1} ?
contour definition ; B L

m  AS: Strategy for sequence — machining sequence for separate

pockets
® 0: transverse (preferred) — the machining sequence is
chosen so that the center of gravity of the workpiece is always ]
as close to the chucking equipment as possible %:_
= 1: longitudinal (preferred) — the machining sequence is EC=0 B

chosen so that the moment of inertia of the workpiece is as
low as possible

® SL: Oversize of tool holder — oversize for calculating collisions IE
between the workpiece and the tool holder
= E:Fmax in compensating motion — speed limit during the £l -

compensation movement of the linear axes

= EW: Plunging feed rate - feed rate for plunging into the material
in mm/min

® BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

= Machining operation: Roughing

m  Affected parameters: F, S, E, P
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4.3 Units — Recessg

Unit G860 Contour recess in ICP

The unit machines the contour described in the FINISHED PART
section axially/radially from NS to NE. Any Auxiliary contour defined
in FK will be used.

Unit name: G860_ICP / cycle: G860
Further information: "Recessing G860", Page 368
Contour form:

m SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter
value = SX)

= DQ: Number of recess cycles

= DX, DZ: Dist.to subsequent recess in X, Z direction (DX = radius
value)

= DO: Flow (with parameters Q =0 and DQ > 1)

®  0: Complete roughing/finishing — rough-machine all
recesses, then finish-machine all recesses

® 1: Single roughing/finishing — machine each recess
completely before machining the next one

Cycle form:
m | K O-size Xand Z
m ET: Recess depth per infeed

® P: Cut. width - Infeeds <= P (no input: P = 0.8 * cutting width of
the tool)

B E: Finishing feed
= EW: Recessing feed

m EZ: Delay after recessing path (default: time for one spindle
revolution)

= D: Rev. on recessing floor
®  Q: Roughing/Finish — process variants
= 0: Roughing and finishing
® 1: Only roughing
®  2: Only finishing
® KS: Multiple plunging (default: 0)
® 0:No
® 7:Yes — Rough grooving is performed by means of full-section

cuts—the ridges in between are machined centrally relative to
the recessing tool

= H:Kind of liber. at end of cycle
= 0: Back to start point
®  Axial recess: First Z, then X direction
®  Radial recess: First X, then Z direction
= 1: Before finished contour
2: Stops at safety clear.

o
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= 0: End of rough cut
m 0O: Lift-up at rapid

1: Half recessng width 45°
: End of finishing cut

0: Value from glob. param.

1: Parting horizntl. elem.

2: Complete horzntl. elem.
Further forms:
Further information: "smart. Turn unit’, Page 100
Access to the technology database:
= Machining operation: Contour recessing
= Affected parameters: F, S, E

|
E B C =

Unit G869 Recess turning in ICP

The unit machines the contour described by ICP axially/radially from . )
NS to NE. The workpiece is machined by alternate recessing and Qoas 7 ) ?
roughing movements. ”*“T* J
The unit machines the contour described in the FINISHED PART — 3 !
section axially/radially from NS to NE. Any Auxiliary contour defined . ‘
in FK will be used. "8 <eos |/ ?

- 1

53
(7]
<

Unit name: G869_ICP / cycle: G869 B
Further information: "Recess turning cycle G869", Page 372

Contour form:

B X1, Z1: Start point blank — evaluation only if no blank was

defined [ |
= RI, RK: Oversize blank X and Z o <uB=§>
m SX, SZ: Cutting limit in X and Z (default: no cutting limit; diameter “ﬁ

value = SX)
Further parameters of the Contour form: @
Further information: "Contour form", Page 102 .
Cycle form:

® P: Maximum infeed

m |, K O-size Xand Z

= RB: Depth compens. for finishing . e
= B: Offset width (default: 0) -
® U: Direction: — cutting direction

0: Bidirectional (in both directions)
= 1: Unidirectional (in direction of contour) I—L—"_ﬁ =R ?

®  Q: Roughing/Finish — process variants : : '
= 0: Roughing and finishing ‘%

= 1: Only roughing "

®  2: Only finishing

A: Approach angle (default: opposite to recessing direction)

W: Depart.angle (default: opposite to recessing direction)

O: Recessing feed (default: active feed rate)

E: Finishing feed
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= H:Kind of liber. at end of cycle
m 0: Back to start point
B Axial recess: First Z, then X direction
m  Radial recess: First X, then Z direction
= 1: Before finished contour
®  2: Stops at safety clear.
Further forms:
Further information: "smart. Turn unit", Page 100

The control uses the tool definition to distinguish between radial and
axial recessing.

Depth compens. RB: Depending on factors such as workpiece
material or feed rate, the cutting edge is displaced during a turning
operation. You can correct the resulting infeed error with the
turning depth compensation factor. The value is usually determined
empirically.

Offset width B: After the second infeed movement, during the
transition from turning to recessing, the length to be machined is
reduced by Offset width B. For each other transition at this edge,
the path is reduced by B—in addition to the previous offset. The
total offset is limited to 80 % of the effective cutting width (effective
cutting width = cutting width — 2*cutting radius). If required, the
control reduces the programmed offset width. After precutting
(rough grooving), the remaining material is machined with a single
cut.

Access to the technology database:
B Machining operation: Recessing
m  Affected parameters: F, S, O, P
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Unit G860 Contour recess, direct

The unit machines the contour defined by the parameters axially or
radially.

Unit name: G860_G80 / cycle: G860

Further information: "Recessing G860", Page 368

Contour form:

® DQ: Number of recess cycles

= DX, DZ: Dist.to subsequent recess in X, Z direction (DX = radius
value)

= DO: Flow (with parameters Q =0 and DQ > 1)

Further parameters of the Contour form: _——L{/ . l

Further information: "Contour form", Page 102 } ETT .?

Cycle form: k -

= Q: Roughing/Finish — process variants *“T i‘”
= 0: Roughing and finishing e qoms |/

!
= 1: Only roughing . @ ‘
A |

E 2: Only finishing
® KS: Multiple plunging (default: 0)
= 0:No
= 7:Yes — Rough grooving is performed by means of full-section

cuts—the ridges in between are machined centrally relative to
the recessing tool

m | K O-size Xand Z
= ET: Recess depth per infeed

® P: Cut. width - Infeeds <= P (no input: P = 0.8 * cutting width of
the tool)

= E: Finishing feed
= EW: Recessing feed

m EZ: Delay after recessing path (default: time for one spindle
revolution)

= D: Rev. on recessing floor

= 0: Complete roughing/finishing — rough-machine all
recesses, then finish-machine all recesses

® 1: Single roughing/finishing — machine each recess
completely before machining the next one

Further forms:
Further information: "smart. Turn unit", Page 100

The control uses the tool definition to distinguish between radial and
axial recessing.

Access to the technology database:
= Machining operation: Contour recessing
= Affected parameters: F, S, E
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Unit G869 Recess turning, direct

The unit machines the contour defined by the parameters axially
or radially. The workpiece is machined by alternate recessing and
roughing movements. The machining process requires a minimum
of retraction and infeed movements.

Unit name: G869_G80 / cycle: G869
Further information: "Recess turning cycle G869", Page 372
Contour form:
= RI, RK: Oversize blank X and Z
Further parameters of the Contour form:
Further information: "Contour form", Page 102
Cycle form:
= P: Maximum infeed
I, K: O-size Xand Z
RB: Depth compens. for finishing
B: Offset width (default: 0)
U: Direction: — cutting direction
0: Bidirectional (in both directions)
= 1: Unidirectional (in direction of contour)
= Q: Roughing/Finish — process variants
® 0: Roughing and finishing
= 1: Only roughing
= 2: Only finishing
Further forms:
Further information: "smart. Turn unit', Page 100

The control uses the tool definition to distinguish between radial and
axial recessing.

Depth compens. RB: Depending on factors such as workpiece
material or feed rate, the cutting edge is displaced during a turning
operation. You can correct the resulting infeed error with the
turning depth compensation factor. The value is usually determined
empirically.

Offset width B: After the second infeed movement, during the
transition from turning to recessing, the length to be machined is
reduced by Offset width B. For each other transition at this edge,
the path is reduced by B—in addition to the previous offset. The
total offset is limited to 80 % of the effective cutting width (effective
cutting width = cutting width — 2*cutting radius). If required, the
control reduces the programmed offset width. After precutting
(rough grooving), the remaining material is machined with a single
cut.

Access to the technology database:
®  Machining operation: Recessing
m  Affected parameters: F, S, O, P
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Unit G859 Parting

The unit parts the workpiece. If programmed, a chamfer or rounding
arc is machined on the outside diameter. At the end of cycle, the tool
returns to the starting point. You can define a feed rate reduction,
which becomes effective as soon as the position I is reached.

Unit name: G859_CUT_OFF / cycle: G859
Further information: "Cut-off cycle G859", Page 415
Cycle form:
® X1, Z1: Start point contour
= B:-B cham./+B round.
= B> 0: Radius of rounding
= B < 0: Width of chamfer
= D: Maximum speed
= XE: Inner diameter (pipe)

I: Diam. feed reduction — Limit diameter above which the
workpiece will be machined with a reduced feed rate

® E: Reduced feed Fi
= SD: Speed limit from | up )
= U: Collector active diameter (machine-dependent) 3 4
|

K: Retraction distance after parting — Lift off the tool laterally
from the plane surface before retraction

Further forms:
Further information: "smart. Turn unit’, Page 100

The limit to the Maximum speed D is only effective in the
cycle. After the cycle ends, the speed limit that was valid
before the cycle becomes effective again.

Access to the technology database:
= Machining operation: Contour recessing
®  Affected parameters: F, S, E
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Unit G85X Undercutting (H,K,U)

Depending on KG, the unit machines one of the following undercuts:

® Type U: The unit machines an undercut and finishes the adjoining
plane surface. Either a chamfer or a rounding arc can be
machined

®= Type H: The end point of the undercut is determined from the
plunging angle

= Type K: Only one linear cut at an angle of 45° is performed. The
resulting contour geometry therefore depends on the tool used

o m First, select the Type of undercut KG and then, enter
the values for the selected type of undercut
B Changes are also reflected in other undercuts where the

same parameter letters are used. Do not change these
values

Unit name: G85x_H_K_U / cycle: G85

Further information: "Undercut cycle G85", Page 416
Contour form:

® KG: Type of undercut

® Form U G856
Further information: "Undercut type U G856", Page 421

® Form H G857
Further information: "Undercut type H G857", Page 422

® Form K G858
Further information: "Undercut type K G858", Page 422

= X1,Z1: Contour corner
Undercut type U:

E X2: End point transv.

I: Undercut diameter

K: Undercut Igth.

B: -B cham./+B round.

= B > 0: Radius of rounding
B B < 0: Width of chamfer
Undercut type H:

® K Undercut Igth.

® R Radius in the undercut corner
®  W: Plunging angle
Undercut type K:

® | Undercut depth
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Further forms:

Further information: "smart. Turn Units (Option 9)", Page 99
Access to the technology database:

= Machining operation: Finishing

m  Affected parameters: F, S

Unit G870 ICP Recessing — Recess cycle

G870 generates a recess defined by G22-Geo. The control uses
the tool definition to distinguish between external and internal
machining, or between radial and axial recesses.

Unit name: G870_ICP / cycle: G870

Further information: "Recessing cycle G870", Page 375
Contour form:

= | Allowance

® EZ: Delay after recessing path (default: time for one spindle
revolution)

Further parameters of the Contour form:
Further information: "Contour form", Page 102
Further forms:

Further information: "smart. Turn unit’, Page 100
Access to the technology database:

= Machining operation: Recessg

= Affected parameters: F, S
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4.4 Units - Drilling / Centric

Unit G74 Centric drilling

The unit uses stationary tools to drill axial holes in several passes.

. e . . X: -2mm < #X < 2mm
Suitable tools can be positioned up to +/— 2 mm outside the turning
center.

Unit name: G74_ZENTR / cycle: G74

Further information: "Deep boring G74", Page 430

Cycle form:

m  Z1:Start point drill

B Z2:End point drill

m NS: Starting block no. of contour — beginning of contour

section
m X Start point drill (diameter value; range: =2 mm <X <2 mm,

default: 0) [}
= E: Period of dwell at end of hole (default: 0) p-6: noc> 6o
= D: Retraction type 0-1: ooap F

= 0: Rapid traverse

® 1: Feed rate
= DFF: Retraction feed rate
= V:Feed reduction

= 0: Without reduction

® 1: At end of the hole V-1,V-3 | vl AT
= 2: At start of the hole b oo b

E 3: At start & end of hole
®  AB: Drilling lengths (default: 0)
= P: 1. Boring depth

= |B: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.

= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after
reaching the respective hole depth

= RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

Global form:
= G14: Tool change point
= No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)

HE B B B B B B
o Ul A WN =2 O
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® CLT: Coolant
= 0: Without
® 1: Coolant 1 on
m 2: Coolant 2 on

m SCK: Safety clearance in infeed direction during drilling and
milling operations

B G60: Protection zone — protection zone monitoring during
drilling
m 0: Active
= 1: Inactive

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

= BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Further forms:
Further information: "smart. Turn unit’, Page 100

o If X is not programmed or XS is in the range of =2 mm < XS
< 2 mm, then the control drills at XS.

Access to the technology database:
= Machining operation: Drilling
®  Affected parameters: F, S

Unit G73 Centric tapping

The unit cuts axial threads using stationary tools.
Unit name: G73_ZENTR / cycle: G73

Further information: "Tapping G73", Page 428
Cycle form:

m Z1:Start point drill —w—-*%
® Z2:End point drill

= NS: Starting block no. of contour — beginning of contour
section — - 721

m X: Start point drill (diameter value; range: =2 mm < X <2 mm;
default: 0)

= F1:Thread pitch

B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

L: Retract length when using floating tap holders (default: 0)
SR: Return speed (default: tapping speed)

SP: Chip breaking depth

SI: Retraction distance
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Global form:
= G14: Tool change point
= No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)
= CLT: Coolant
E 0: Without
= 1: Coolant 1 on
= 2: Coolant 2 on
m SCK: Safety clearance in infeed direction during drilling and
milling operations
m  G60: Protection zone — protection zone monitoring during
drilling
= 0: Active
® 1: Inactive
Further forms:
Further information: "smart. Turn unit", Page 100

Retract length L: Use this parameter for floating tap holders. The
cycle calculates a new nominal pitch on the basis of the thread
depth, the programmed pitch, and the retraction length. The nominal
pitch is somewhat smaller than the pitch of the tap. During tapping,
the tap is pulled away from the chuck by the retraction length. With
this method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
= Affected parameter: S

HE B B E B B B
o Ul A WN =2 O

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.
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Unit G72 Boring, cntrsnkg.
The unit uses stationary tools to drill axial holes in several passes.
Unit name: G72_ZENTR / cycle: G72

Further information: "Boring/cnt-sink G72", Page 427
Cycle form:

NS: Starting block no. of contour — beginning of contour
section

E: Period of dwell at end of hole (default: 0)
D: Retraction type

= 0: Rapid traverse

= 1: Feed rate

DFF: Retraction feed rate

RB: Return plane

Global form:

G14: Tool change point

No axis

: Simultaneously

: First X, then Z

: First Z, then X

: Only X

:Only Z

: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)
CLT: Coolant

E 0: Without

= 1: Coolant 1 on

m 2: Coolant 2 on

SCK: Safety clearance in infeed direction during drilling and
milling operations

G60: Protection zone — protection zone monitoring during
drilling

= 0: Active

® 1: Inactive

o Ul A WN = O

Further forms:
Further information: "smart. Turn unit", Page 100
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4.5

Units - Drillg / Face C, Lateral C, and ICP C

Unit G74 Single hole, front face C

This unit machines a hole on the face of the workpiece.
Unit name: G74_Bohr_Stirn_C / cycle: G74

Further information: "Deep boring G74", Page 430
Cycle form:

® Z1:Start point drill

Z2: End point drill

CS: Spindle angle

E: Period of dwell at end of hole (default: 0)
D: Retraction type

0: Rapid traverse
1: Feed rate

= DFF: Retraction feed rate
= V: Feed reduction

0: Without reduction

1: At end of the hole

2: At start of the hole
3: At start & end of hole

®  AB: Drilling lengths (default: 0)
= P: 1. Boring depth

= |B: Hole depth reduct. val — value by which the hole depth

decreases after every infeed.
= JB: Minimum hole depth

If you have entered a hole depth reduction value, the hole depth is

reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after

reaching the respective hole depth

® RI: Safety clearance internal — distance for reapproach inside the

hole (default: Safety clearance SCK)
Global form:
= G14: Tool change point

No axis

: Simultaneously

: First X, then Z

: First Z, then X

: Only X

:Only Z

: Only Y (machine-dependent)

: Simultaneous w/ Y (machine-dependent)

o Ul A WN = O

= CLT: Coolant

0: Without
1: Coolant 1 on
2: Coolant 2 on
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m SCK: Safety clearance in infeed direction during drilling and
milling operations

= G60: Protection zone — protection zone monitoring during
drilling
m 0: Active
= 1: Inactive

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

= Machining operation: Drilling

m  Affected parameters: F, S
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Unit G74 Drilling lin. pattern, front face C

The unit machines a linear drilling pattern in which the individual
features are arranged at a regular spacing on the front face.
Unit name: G74_Lin_Stirn_C / cycle: G74

Further information: "Deep boring G74", Page 430

Pattern form:

= Q: Number of holes

X1, C1: Polar starting point — Starting point of the pattern
XK, YK: Cartesian starting pnt

I, J: End point (XK) and (YK) - End point of the pattern (in
Cartesian coordinates)

= |j, Ji: Distance (XKi) and (YKi) — Incremental pattern spacing
= R: Distance to first/last hole

B Ri: Length — Incremental distance

m A Pattern ang. (reference: XK axis)

Cycle form:

® Z1:Start point drill

® Z72:End point drill

® E: Period of dwell at end of hole (default: 0)

|

XK, YK

[v]

V=1,V=3 | = AT
D: Retraction type <leoo oo { <|moo
F(50%) F(160%) I F(50%)

® 0: Rapid traverse

= 1: Feed rate T
= DFF: Retraction feed rate KX — K- }_@
= V:Feed reduction l

= 0: Without reduction

= 1: At end of the hole

m  2: At start of the hole

m 3: At start & end of hole
= AB: Drilling lengths (default: 0)
= P:1. Boring depth

= |B: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.

= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after
reaching the respective hole depth

m RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

= RB: Return plane (default: back to start position)
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Global form:
= G14: Tool change point
No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)
= CLT: Coolant
= 0: Without
= 1: Coolant 1 on
= 2: Coolant 2 on
m SCK: Safety clearance in infeed direction during drilling and
milling operations
m  G60: Protection zone — protection zone monitoring during
drilling
= 0: Active
® 1: Inactive

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

= BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Further forms:

Further information: "smart. Turn unit', Page 100
Access to the technology database:

B Machining operation: Drilling

m Affected parameters: F, S

o Ul A WIN = O
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Unit G74 Drilling circ. pattern, front face C

This unit machines a circular drilling pattern on the face of the
workpiece.

Unit name: G74_Bohr_Stirn_C / cycle: G74

Further information: "Deep boring G74", Page 430

Pattern form:

Q: Number of holes

XM, CM: Polar center point

XK, YK: Cartesian center point

A: Start angle

Wi: End angle — Angle increment

K: Pattern diameter

W: Final angle

VD: Rotation dir. (default: 0)

= VD =0, without W: Figures are arranged on a full circle
® VD =0, with W: Figures are arranged on the longer circular arc

m VD = 0, with Wi: The algebraic sign of Wi defines the direction
(Wi < 0: clockwise)

VD =1, with W: Clockwise

VD = 1, with Wi: Clockwise (algebraic sign of Wi has no effect) -

VD = 2, with W: Counterclockwise GEE qjm gmz'u"j
VD = 2, with Wi: Counterclockwise (algebraic sign of Wi has no F(s0%) | FRERY, L F(50%)
effect) ‘ ‘

Cycle form:
m Z1:Start point drill
® Z2:End point drill
= E: Period of dwell at end of hole (default: 0)
= D: Retraction type
= 0: Rapid traverse
® 1: Feed rate
= DFF: Retraction feed rate
= V:Feed reduction
= 0: Without reduction
= 1: At end of the hole
= 2: At start of the hole
® 3: At start & end of hole
= AB: Drilling lengths (default: 0)
= P: 1. Boring depth
= IB: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.
= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after
reaching the respective hole depth

= RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

= RB: Return plane (default: back to start position)
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Global form:
= G14: Tool change point
No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)
= CLT: Coolant
= 0: Without
= 1: Coolant 1 on
= 2: Coolant 2 on
m SCK: Safety clearance in infeed direction during drilling and
milling operations
m  G60: Protection zone — protection zone monitoring during
drilling
= 0: Active
® 1: Inactive

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

= BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

Further forms:

Further information: "smart. Turn unit', Page 100
Access to the technology database:

B Machining operation: Drilling

m Affected parameters: F, S

o Ul A WIN = O

138 HEIDENHAIN | User's Manual smart.Turn and ISO Programming | 10/2023



smart.Turn Units (Option 9) | Units — Drillg / Face C, Lateral C, and ICP C

Unit G73 Tapping, front face C

This unit machines a single tap hole on the face of the workpiece.
Unit name: G73_Gew_Stirn_C / cycle: G73

Further information: "Tapping G73", Page 428

Cycle form:

® Z1:Start point drill

Z2: End point drill

CS: Spindle angle

F1: Thread pitch

B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

L: Retract length when using floating tap holders (default: 0)
SR: Return speed (default: tapping speed)

SP: Chip breaking depth

SI: Retraction distance

Further forms:

Further information: "smart. Turn unit', Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
m  Affected parameter: S

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.

HEIDENHAIN | User's Manual smart.Turn and 1SO Programming | 10/2023 139



smart.Turn Units (Option 9) | Units — Drillg / Face C, Lateral C, and ICP C

Unit G73 Tapping linear pattern, front face C

The unit machines a linear tapping pattern in which the individual
features are arranged at a regular spacing on the face.

Unit name: G73_Lin_Stirn_C / cycle: G73

Further information: "Tapping G73", Page 428

Pattern form:

= Q: Number of holes

X1, C1: Polar starting point — Starting point of the pattern
XK, YK: Cartesian starting pnt

I, J: End point (XK) and (YK) - End point of the pattern (in
Cartesian coordinates)

® i, Ji: Distance (XKi) and (YKi) — Incremental pattern spacing
= R: Distance to first/last hole

B Ri: Length — Incremental distance

m A Pattern ang. (reference: XK axis)

Cycle form:

® Z1:Start point drill

® Z2:End point drill

= F1:Thread pitch

= B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

m L: Retract length when using floating tap holders (default: 0)

m SR: Return speed (default: tapping speed)

® SP: Chip breaking depth

m S| Retraction distance

= RB: Return plane (default: back to start position)

Further forms:
Further information: "smart. Turn unit', Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
m  Affected parameter: S

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.
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Unit G73 Tapping circular pattern, front face C

This unit machines a circular tapping pattern on the front face of the
workpiece.

Unit name: G73_Cir_Stirn_C / cycle: G73

Further information: "Tapping G73", Page 428

Pattern form:

Q: Number of holes

XM, CM: Polar center point

XK, YK: Cartesian center point

A: Start angle

Wi: End angle — Angle increment

K: Pattern diameter

W: Final angle

VD: Rotation dir. (default: 0)

= VD =0, without W: Figures are arranged on a full circle

® VD =0, with W: Figures are arranged on the longer circular arc

m VD = 0, with Wi: The algebraic sign of Wi defines the direction
(Wi < 0: clockwise)

VD = 1, with W: Clockwise
VD = 1, with Wi: Clockwise (algebraic sign of Wi has no effect)
VD = 2, with W: Counterclockwise

effect)
Cycle form:
m Z1:Start point drill

® Z2:End point drill

B F1:Thread pitch

= B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

m L: Retract length when using floating tap holders (default: 0)

= SR: Return speed (default: tapping speed)

= SP: Chip breaking depth

= S|: Retraction distance

= RB: Return plane (default: back to start position)

Further forms:
Further information: "smart. Turn unit", Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:

= Machining operation: Tapping

= Affected parameter: S
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o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.

Unit G74 Single hole, lat. surface C

This unit machines a hole on the lateral surface of the workpiece.
Unit name: G74_Bohr_Mant_C / cycle: G74
Further information: "Deep boring G74", Page 430
Cycle form:
®  X1: Start point drill (diameter value)
X2: End point drill
CS: Spindle angle
E: Period of dwell at end of hole (default: 0)
D: Retraction type
= 0: Rapid traverse
= 1: Feed rate
= DFF: Retraction feed rate
® V:Feed reduction
= 0: Without reduction
= 1: At end of the hole
m  2: At start of the hole
m 3: At start & end of hole
= AB: Drilling lengths (default: 0)
= P: 1. Boring depth

= |B: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.

= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance - value by which the tool is retracted after
reaching the respective hole depth

® RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

Global form:
® G14: Tool change point
® No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)

SN

F(100%)

g v=1,v-3
< F(50%)

HE B B B B B B
o Ul A WIN - O
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CLT: Coolant

= 0: Without

® 1: Coolant 1 on

m 2: Coolant 2 on

SCK: Safety clearance in infeed direction during drilling and
milling operations

BP: Interval time - time during which the feed motion will be
interrupted

The chip is broken by the intermittent feed.

BF: Feed period — time interval until the next break

The chip is broken by the intermittent feed.

CB: Brake off (1)

Further forms:
Further information: "smart. Turn unit', Page 100
Access to the technology database:

Machining operation: Drilling
Affected parameters: F, S
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Unit G74 Drilling lin. patt., lat. surface C

The unit machines a linear drilling pattern in which the individual
features are arranged at a regular spacing on the lateral surface.
Unit name: G74_Lin_Mant_C / cycle: G74

Further information: "Deep boring G74", Page 430

Pattern form:

= Q: Number of holes

m  Z1:Start point pattern — Position of first hole

= C1:Start. angle

® Wi End angle - Angle increment

= W-:Final angle
® Z2:End point pattern @"Fé:%f
Cycle form: -

= X1: Start point drill (diameter value) @maw
= X2: End point drill 1

m E: Period of dwell at end of hole (default: 0) @VF;:;
||

D: Retraction type

= 0: Rapid traverse

® 1: Feed rate
= DFF: Retraction feed rate
= V:Feed reduction

= 0: Without reduction

= 1: At end of the hole

®  2: At start of the hole

® 3: At start & end of hole
®  AB: Drilling lengths (default: 0)
= P: 1. Boring depth

= IB: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.

= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after
reaching the respective hole depth

= RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

= RB: Return plane (default: back to start position)
Global form:
® G14: Tool change point
= No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)

HE B B B B B B
o U A WN =2 O
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CLT: Coolant

= 0: Without

® 1: Coolant 1 on

m 2: Coolant 2 on

SCK: Safety clearance in infeed direction during drilling and
milling operations

BP: Interval time - time during which the feed motion will be
interrupted

The chip is broken by the intermittent feed.

BF: Feed period — time interval until the next break

The chip is broken by the intermittent feed.

CB: Brake off (1)

Further forms:
Further information: "smart. Turn unit', Page 100
Access to the technology database:

Machining operation: Drilling
Affected parameters: F, S
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Unit G74 Drilling circ. patt., lat. surface C

This unit machines a circular hole pattern on the lateral surface of
the workpiece.

Unit name: G74_Cir_Mant_C / cycle: G74

Further information: "Deep boring G74", Page 430

Pattern form:

Q: Number of holes

ZM: Center of pattern

CM: Angle of pattern center

A: Start angle

Wi: End angle — Angle increment

K: Pattern diameter

W: Final angle

VD: Rotation dir. (default: 0)

= VD =0, without W: Figures are arranged on a full circle

® VD =0, with W: Figures are arranged on the longer circular arc

m VD = 0, with Wi: The algebraic sign of Wi defines the direction
(Wi < 0: clockwise)

VD = 1, with W: Clockwise
VD = 1, with Wi: Clockwise (algebraic sign of Wi has no effect)
VD = 2, with W: Counterclockwise

VD = 2, with Wi: Counterclockwise (algebraic sign of Wi has no
effect)

Cycle form:
®  X1: Start point drill (diameter value)
= X2: End point drill
= E: Period of dwell at end of hole (default: 0)
= D: Retraction type
= 0: Rapid traverse
® 1: Feed rate
= DFF: Retraction feed rate
= V:Feed reduction
= 0: Without reduction
= 1: At end of the hole
= 2: At start of the hole
® 3: At start & end of hole
= AB: Drilling lengths (default: 0)
= P: 1. Boring depth
= IB: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.

= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after
reaching the respective hole depth

= RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

= RB: Return plane (default: back to start position)

v
B v=2,V-3
5 F(50%)

Jooo '

F(100%)

B v=1,v=3
3]
< F(50%)
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Global form:
= G14: Tool change point
No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)
= CLT: Coolant
= 0: Without
= 1: Coolant 1 on
= 2: Coolant 2 on

m SCK: Safety clearance in infeed direction during drilling and
milling operations

= BP: Interval time — time during which the feed motion will be
interrupted
The chip is broken by the intermittent feed.

® BF: Feed period — time interval until the next break
The chip is broken by the intermittent feed.

= CB: Brake off (1)

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

= Machining operation: Drilling

m  Affected parameters: F, S

o Ul A WIN = O
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Unit G73 Tap hole, lateral surface C

This unit machines a tap hole on the lateral surface of the workpiece.
Unit name: G73_Gew_Mant_C / cycle: G73

Further information: "Tapping G73", Page 428

Cycle form:

m X1:Start point drill (diameter value)

X2: End point drill

CS: Spindle angle

F1: Thread pitch

B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

L: Retract length when using floating tap holders (default: 0)
SR: Return speed (default: tapping speed)

SP: Chip breaking depth

SI: Retraction distance

Further forms:

Further information: "smart. Turn unit', Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
m  Affected parameter: S

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.
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Unit G73 Tapping linear pattern, cylindrical C

The unit machines a linear tapping pattern in which the individual
features are arranged at a regular spacing on the lateral surface.
Unit name: G73_Lin_Mant_C / cycle: G73

Further information: "Tapping G73", Page 428

Pattern form:

Q: Number of holes

Z1: Start point pattern — Position of first hole

C1: Start. angle

Wi: End angle — Angle increment

W: Final angle

Z2: End point pattern

Cycle form:

= X1: Start point drill (diameter value)

X2: End point drill

F1: Thread pitch

B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

L: Retract length when using floating tap holders (default: 0)
SR: Return speed (default: tapping speed)

SP: Chip breaking depth

SI: Retraction distance

RB: Return plane (default: back to start position)

Further forms:

Further information: "smart. Turn unit", Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
= Affected parameter: S

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.
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Unit G73 Tapping circ. pattern, lateral surf. C

This unit machines a circular tapping pattern on the lateral surface
of the workpiece.

Unit name: G73_Cir_Mant_C / cycle: G73

Further information: "Tapping G73", Page 428

Pattern form:

Q: Number of holes

ZM: Center of pattern

CM: Angle of pattern center

A: Start angle

Wi: End angle — Angle increment

K: Pattern diameter

W: Final angle

VD: Rotation dir. (default: 0)

= VD =0, without W: Figures are arranged on a full circle

® VD =0, with W: Figures are arranged on the longer circular arc

m VD = 0, with Wi: The algebraic sign of Wi defines the direction
(Wi < 0: clockwise)

VD = 1, with W: Clockwise
VD = 1, with Wi: Clockwise (algebraic sign of Wi has no effect)
VD = 2, with W: Counterclockwise

VD = 2, with Wi: Counterclockwise (algebraic sign of Wi has no
effect)

Cycle form:

®  X1: Start point drill (diameter value)
X2: End point drill

F1: Thread pitch

B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

L: Retract length when using floating tap holders (default: 0)
SR: Return speed (default: tapping speed)

SP: Chip breaking depth

SI: Retraction distance

RB: Return plane

Further forms:

Further information: "smart. Turn unit", Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
= Affected parameter: S

150 HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023



smart.Turn Units (Option 9) | Units — Drillg / Face C, Lateral C, and ICP C

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.
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Unit G74 Drilling in ICP C (option 55)

The unit machines a single hole or a hole pattern on the face or n
lateral surface. Using ICP, you define the positions of the holes as V193 = , KRES
well as further details. el e |

Unit name: G74_ICP_C / cycle: G74
Further information: "Deep boring G74", Page 430
Pattern form:

= FK: No. of ICP finished part — name of the contour to be
machined

m NS: Starting block no. of contour — beginning of contour
section

Cycle form:
= E: Period of dwell at end of hole (default: 0)
= D: Retraction type

= 0: Rapid traverse

® 1: Feed rate
= DFF: Retraction feed rate
= V:Feed reduction

= 0: Without reduction

= 1: At end of the hole

m  2: At start of the hole

® 3: At start & end of hole
= AB: Drilling lengths (default: 0)
= P: 1. Boring depth

= IB: Hole depth reduct. val — value by which the hole depth
decreases after every infeed.

= JB: Minimum hole depth
If you have entered a hole depth reduction value, the hole depth is
reduced only to the value entered in JB.

= B: Return distance — value by which the tool is retracted after
reaching the respective hole depth

= RI: Safety clearance internal — distance for reapproach inside the
hole (default: Safety clearance SCK)

= RB: Return plane (default: back to start position)
Global form:
® G14: Tool change point
® No axis
: Simultaneously
: First X, then Z
: First Z, then X
: Only X
:Only Z
: Only Y (machine-dependent)
: Simultaneous w/ Y (machine-dependent)
E CLT: Coolant
= 0: Without
= 1: Coolant 1 on
E 2: Coolant 2 on

o Ul A WN = O
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= SCK: Safety clearance in infeed direction during drilling and
milling operations

= CB: Brake off (1)

Further forms:

Further information: "smart. Turn unit', Page 100

Access to the technology database:

B Machining operation: Drilling

m  Affected parameters: F, S

Unit G73 Tapping in ICP C (option 55)

The unit machines a single tap hole or a tapping pattern on the face
or lateral surface. Using ICP, you define the positions of the tap holes
as well as further details.

Unit name: G73_ICP_C / cycle: G73
Further information: "Tapping G73", Page 428
Pattern form:

B FK: No. of ICP finished part — name of the contour to be
machined

m NS: Starting block no. of contour — beginning of contour
section

Cycle form:
B F1:Thread pitch

= B: Run-in Igth to obtain the programmed spindle speed and feed
rate (default: 2 * Thread pitch F1)

L: Retract length when using floating tap holders (default: 0)
SR: Return speed (default: tapping speed)

SP: Chip breaking depth

SI: Retraction distance

RB: Return plane

Further forms:

Further information: "smart. Turn unit", Page 100

Use the Retract length for floating tap holders. The cycle
calculates a new nominal pitch on the basis of the thread depth,
the programmed pitch, and the retraction length. The nominal pitch
is somewhat smaller than the pitch of the tap. During tapping, the
tap is pulled away from the chuck by the retraction length. With this
method, you can achieve higher service life of the taps.

Access to the technology database:
= Machining operation: Tapping
®  Affected parameter: S

o If you interrupt program run during a tapping cycle, you can
manually retract the tool from the hole in the Z axis. The
control moves the spindle on a path matching the traverse.

If the optional machine parameter CfgBackTrack
(no. 122000) is active, use the Start blck search soft key to
resume program run after the manual traverse.
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Unit G72 Boring, cntrsinkg ICP C (option 55)

The unit machines a single hole or a hole pattern on the face or n

1D
lateral surface. Using ICP, you define the hole positions as well as o-¢: ooo> e
further details for boring or countersinking.

0-1: ooof>
Unit name: G72_ICP_C / cycle: G72

Further information: "Boring/cnt-sink G72", Page 427
Pattern form:

= FK: No. of ICP finished part — name of the contour to be
machined

m NS: Starting block no. of contour — beginning of contour
section

Cycle form:
= E: Period of dwell at end of hole (default: 0)
= D: Retraction type
= 0: Rapid traverse
E 1: Feed rate
= DFF: Retraction feed rate
= RB: Return plane (default: back to start position)
Further forms:
Further information: "smart. Turn unit', Page 100
Access to the technology database:
B Machining operation: Drilling
m Affected parameters: F, S
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Units G75 Bore milling ICP C (option 55)

Unit G75 Bore milling ICP C face

The unit machines a single hole or a hole pattern on the face. Using AX YK
ICP, you define the positions of the holes as well as further details.

Unit name: G75_BF_ICP_C / cycle: G75
Further information: "Bore milling G75", Page 433
Contour form:

= FK: Finished part contour — name of the contour to be
machined

= NS: Starting block no. of contour - beginning of contour
section

® FZ: Approach feed (default: active feed rate)
= B: Milling depth (default: depth from the contour description)
Cycle form:
= QK: Machining operation
= 0: Roughing
® 1: Finishing
®  2: Roughing and finishing
= H: Mill cutting direction PR
= 0: Up-cut
= 1: Climb
P: Max. approach (default: milling in one infeed)
I: Contour-parallel oversize
K: Infeed-direction oversize

WB: Diameter of the helix (default: helix diameter = 1.5 * milling
diameter)

EW: Plunging angle
= U: Overlap factor — overlap of milling paths = U * milling
diameter (default: 0.5)

= RB: Return plane (default: retract to starting position or to safety
clearance; diameter value with radial holes and holes in the YZ
plane)

Further forms:

Further information: "smart. Turn unit', Page 100
Access to the technology database:

B Machining operation: milling

m Affected parameters: F, S, FZ, P
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Unit G75 Deburring ICP C face

The unit deburs a single hole or a hole pattern on the face. Using ICP,
you define the positions of the holes as well as further details.

Unit name: G75_EN_ICP_C / cycle: G75
Further information: "Bore milling G75", Page 433
Contour form:

B FK: Finished part contour — name of the contour to be
machined

m NS: Starting block no. of contour — beginning of contour
section

= B: Milling depth (default: countersinking depth from the contour
definition)

Cycle form:

= H: Mill cutting direction
= 0: Up-cut
= 1: Climb

= |: Contour-parallel oversize

= K Infeed-direction oversize

= RB: Return plane (default: retract to starting position or to safety
clearance; diameter value with radial holes and holes in the YZ
plane)

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

= Machining operation: Deburring

m  Affected parameters: F, S

156 HEIDENHAIN | User's Manual smart. Turn and ISO Programming | 10/2023



smart.Turn Units (Option 9) | Units — Drillg / Face C, Lateral C, and ICP C

Unit G75 Bore milling ICP C lateral

The unit machines a single hole or a hole pattern on the lateral
surface. Using ICP, you define the positions of the holes as well as
further details.

This cycle produces oval contours on the lateral surface,
and not circles.

Circles are machined when the Y axis is used.
Further information: "Units G75 Bore milling Y*, Page 239

Unit name: G75_BF_ICP_C_MANT / cycle: G75
Further information: "Bore milling G75", Page 433

Contour form:
® FK: Finished part contour — name of the contour to be
machined
m NS: Starting block no. of contour — beginning of contour
section
m FZ: Approach feed (default: active feed rate)
= B: Milling depth (default: depth from the contour description) J .
Cycle form:

B QK: Machining operation
= 0: Roughing
® 1: Finishing
E 2: Roughing and finishing
= H: Mill cutting direction
= 0: Up-cut
= 1: Climb
P: Max. approach (default: milling in one infeed)
I: Contour-parallel oversize
K: Infeed-direction oversize

WB: Diameter of the helix (default: helix diameter = 1.5 * milling
diameter)

EW: Plunging angle
® U: Overlap factor — overlap of milling paths = U * milling
diameter (default: 0.5)

= RB: Return plane (default: retract to starting position or to safety
clearance; diameter value with radial holes and holes in the YZ
plane)

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

= Machining operation: milling

® Affected parameters: F, S, FZ, P
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Unit G75 Deburring ICP C lateral

The unit deburs a single hole or a hole pattern on the lateral surface.
Using ICP, you define the positions of the holes as well as further
details.

o This cycle produces oval contours on the lateral surface,
and not circles.

Circles are machined when the Y axis is used.
Further information: "Units G75 Bore milling Y*, Page 239

Unit name: G75_EN_ICP_C_MANT / cycle: G75
Further information: "Bore milling G75", Page 433
Contour form:

® FK: Finished part contour — name of the contour to be
machined

m NS: Starting block no. of contour — beginning of contour
section

® B: Milling depth (default: countersinking depth from the contour
definition)

Cycle form:

= H: Mill cutting direction
= 0: Up-cut
® 1: Climb

® | Contour-parallel oversize

B K Infeed-direction oversize

= RB: Return plane (default: retract to starting position or to safety
clearance; diameter value with radial holes and holes in the YZ
plane)

Further forms:

Further information: "smart. Turn unit", Page 100
Access to the technology database:

= Machining operation: Deburring

m  Affected parameters: F, S
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4.6 Units — Drillg / Predrilling, milling in C
(option 55)

Unit G840 Predrill, contour mill, figure on face in C

The unit determines the hole position and machines the hole.
The subsequent milling cycle obtains the hole position from the
reference stored in NF.

Unit name: DRILL_STI_KON_C / cycles: G840 A1; G71
Further information: "G840 — calculating hole positions', Page 466
Further information: "Simple drilling G71", Page 425
Figure form:
= Q: Type of figure
= 0: Complete circle
® 1: Linear slot
: Circular slot
: Triangle
: Rectangle / square
: Polygon
QN: No. of polygon corners (only with Q = 5: Polygon)
X1: Dia. of figure center
C1: Angle of figure center (default: Spindle angle C)
Z1: Millg. top edge (default: Starting point Z)
P2: Depth of figure
L: +edge Ingth/-width a. flats
= L >0:Edge length
m L < 0: Width across (inside diameter) for polygon
B: Width of rectangle
RE: Rounding radius (default: 0)
A: Angle to X axis (default: 0°)
Q2: Rot. direction of slot (only with Q = 2: Circular slot)
m cw: In clockwise direction
B ccw: In counterclockwise direction
= W: Angle of slot end point (only with Q = 2: Circular slot)

H B B ®H
g AN W iN

Program only the parameters relevant to the selected figure
type.
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Cycle form:
= JK: Cutter position
= 0: On the contour
= 1: Within the contour
®  2: Outside the contour
®  H: Mill cutting direction
= 0: Up-cut
= 1: Climb
I: Contour-parallel oversize
K: Infeed-direction oversize

R: Apprch angle (default: 0) v I
WB: Milling diameter 7

NF: Position mark — reference at which the cycle stores the
predrill hole positions (range: 1 to 127)

: Period of dwell at end of hole (default: 0)
D: Retraction type
® 0: Rapid traverse
= 1: Feed rate

E V:Feed reduction
||
| |
|
||

i
d

|
m

0: Without reduction V=1,V=3 = V23

1: At end of the hole f:::; F‘i::) ﬁ:-;:;
2: At start of the hole : :
3: At start & end of hole

= AB: Drilling lengths (default: 0)

= RB: Return plane (default: back to start position)

Further forms:

Further information: "smart. Turn unit", Page 100

Access to the technology database:

= Machining operation: Drilling

m  Affected parameters: F, S
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Unit G845
Predrill, pocket mill, figure on face in C
The unit determines the hole position and machines the hole.

The subsequent milling cycle obtains the hole position from the
reference stored in NF.

Unit name: DRILL_STI_TASC / cycles: G845; G71
Overvw. form:
= AP: Predrilling position
= 1: Determine predrilling pos
®  2: predrill. pos. fig. center
Further information: "G845 — calculating hole positions", Page 475
Further information: "Simple drilling G71", Page 425
Figure form:
= Q: Type of figure

0:

U A W N =

Complete circle

: Linear slot

: Circular slot

: Triangle

: Rectangle / square
: Polygon

QN: No. of polygon corners (only with Q = 5: Polygon)
X1: Dia. of figure center

C1: Angle of figure center (default: Spindle angle C)
Z1: Millg. top edge (default: Starting point Z)

P2: Depth of figure

L: +edge Ingth/-width a. flats

® L >0:Edge length
® L < 0: Width across (inside diameter) for polygon

B: Width of rectangle

RE: Rounding radius (default: 0)

A: Angle to X axis (default: 0°)

Q2: Rot. direction of slot (only with Q = 2: Circular slot)

= cw: In clockwise direction
®m ccw: In counterclockwise direction
= W: Angle of slot end point (only with Q = 2: Circular slot)

Program only the parameters relevant to the selected figure
type.
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Cycle form:

=
. s . . = LY V=2, V=

= JT: Machining direction e R : 4:‘
= 0: From the inside out e i O i | Fsen

= 1: From the outside in
= H: Mill cutting direction

= 0: Up-cut

= 1: Climb
= |: Contour-parallel oversize
® K Infeed-direction oversize

= U: Overlap factor — defines the overlap of milling paths (default:
0.5) (range: 0 t0 0.99)
Overlap = U * milling diameter

= WB: Milling diameter

® NF: Position mark — reference at which the cycle stores the
predrill hole positions (range: 1 to 127)

® E:Period of dwell at end of hole (default: 0)
= D: Retraction type
= 0: Rapid traverse
= 1: Feed rate
= V:Feed reduction
= 0: Without reduction
® 1: At end of the hole
m  2: At start of the hole
E 3: At start & end of hole
®  AB: Drilling lengths (default: 0)
= RB: Return plane (default: back to start position)
Further forms:
Further information: "smart. Turn unit', Page 100
Access to the technology database:
B Machining operation: Drilling
m Affected parameters: F, S
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Unit G840 Predrill, contour mill, ICP on face in C

The unit determines the hole position and machines the hole.
The subsequent milling cycle obtains the hole position from the
reference stored in NF. If the milling contour consists of multiple
sections, the unit machines a hole for each section.

Unit name: DRILL_STI_840_C / cycles: G840 A1; G71

Further information: "G840 — calculating hole positions', Page 466
Further information: "Simple drilling G71", Page 425

Contour form:

= FK: ICP contour humber

= NS: Starting block no. of contour — beginning of contour
section

= NE: Contour end block no. — end of contour section
= 71: Millg. top edge (default: Starting point Z)
= P2: Depth of contour
Cycle form:
= JK: Cutter position
= 0: On the contour
= 1: Within/left of contour
®  2: Outside/right of contour
= 3: Depending on H and MD {nF | [uB }

= H: Mill cutting direction
= 0: Up-cut R h#a

= 1: Climb

I: Contour-parallel oversize
K: Infeed-direction oversize
R: Apprch angle (default: 0)
WB: Milling diameter

NF: Position mark — reference at which the cycle stores the
predrill hole positions (range: 1 to 127)

: Period of dwell at end of hole (default: 0)
D: Retraction type
® 0: Rapid traverse
= 1: Feed rate

E V:Feed reduction
||
| |
|
||

=7

|
m

0: Without reduction
1: At end of the hole
2: At start of the hole
3: At start & end of hole
= AB: Drilling lengths (default: 0)
= RB: Return plane (default: back to start position)
Further forms:
Further information: "smart. Turn unit", Page 100
Access to the technology database:
= Machining operation: Drilling
m  Affected parameters: F, S
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Unit G845 Predrill, pocket mill, ICP on face in C

The unit determines the hole position and machines the hole.

The subsequent milling cycle obtains the hole position from the
reference stored in NF. If the pocket consists of multiple sections,
the unit machines a hole for each section.

Unit name: DRILL_STI_845_C / cycles: G845; G71
Overvw. form:
= AP: Predrilling position

= 1: Determine predrilling pos

®  2: predrill. pos. fig. center
Further information: "G845 — calculating hole positions', Page 475 [ ] [n |
Further information: "Simple drilling G71", Page 425
Contour form:
= FK: ICP contour number

= NS: Starting block no. of contour - beginning of contour
section

= NE: Contour end block no. — end of contour section

= Z1: Millg. top edge (default: Starting point Z)

= P2: Depth of contour

Cycle form:

= JT: Machining direction {nF | [uB }
® 0: From the inside out
= 1: From the outside in _ v L]

= H: Mill cutting direction PR
= 0: Up-cut i
= 1: Climb

= | Contour-parallel oversize

® K Infeed-direction oversize

= U: Overlap factor — defines the overlap of milling paths (default:
0.5) (range: 0 t0 0.99)
Overlap = U * milling diameter

= WB: Milling diameter

® NF: Position mark — reference at which the cycle stores the
predrill hole positions (range: 1 to 127)

® E:Period of dwell at end of hole (default: 0)
= D: Retraction type
= 0: Rapid traverse
= 1: Feed rate
= V:Feed reduction
= 0: Without reduction
= 1: At end of the hole
= 2: At start of the hole
E 3: At start & end of hole
®  AB: Drilling lengths (default: 0)
= RB: Return plane (default: back to start position)
Further forms:
Further information: "smart. Turn unit', Page 100
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Access to the technology database:
= Machining operation: Drilling
= Affected parameters: F, S

Unit G840
Predrill, contour mill, fig. on lateral in C
The unit determines the hole position and machines the hole.

The subsequent milling cycle obtains the hole position from the
reference stored in NF.

Unit name: DRILL_MAN_KON_C / cycles: G840 A; G71
Further information: "G840 - calculating hole positions', Page 466
Further information: "Simple drilling G71", Page 425
Figure form:
® Q: Type of figure
= 0: Complete circle
: Linear slot
: Circular slot
: Triangle
: Rectangle / square
: Polygon
QN: No. of polygon corners (only with Q = 5: Polygon)
Z1: Figure center
C1: Angle of figure center (default: Spindle angle C)
CY: Fig. center, unr.lat. surf.
X1: Upper edge of milling
P2: Depth of figure
L: +edge Ingth/-width a. flats
= L >0:Edge length
m L < 0: Width across (inside diameter) for polygon
B: Width of rectangle
RE: Rounding radius (default: 0)
A: Angle to Z axis (default: 0°)
Q2: Rot. direction of slot (only with Q = 2: Circular slot)
m cw: In clockwise direction
B ccw: In counterclockwise direction
= W: Angle of slot end point (only with Q = 2: Circular slot)

H B B B =®
U A W N =

Program only the parameters relevant to the selected figure
type.
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Cycle form:
= JK: Cutter position
= 0: On the contour
= 1: Within the contour
®  2: Outside the contour
®  H: Mill cutting direction
= 0: Up-cut
= 1: Climb

® | Contour-parallel oversize

m K: Infeed-direction oversize

= R Apprch angle (default: 0) {F | {uB |

E WB: Milling diameter

= NF: Position mark — reference at which the cycle stores the —— @ ﬂ

predrill hole positions (range: 1 to 127)

: Period of dwell at end of hole (default: 0)
D: Retraction type
® 0: Rapid traverse
= 1: Feed rate -

E V:Feed reduction
||
| |
|
||

|
m

0: Without reduction

1: At end of the hole

2: At start of the hole @ 0

3: At start & end of hole E":g:f
= AB: Drilling lengths (default: 0) e
= RB: Return plane (default: back to start position) é‘“"*’
Further forms: ST
Further information: "smart. Turn unit", Page 100 = F(508)

Access to the technology database:
= Machining operation: Drilling
m  Affected parameters: F, S
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Unit G845 Predrill, pocket mill, fig. on lateral in C

The unit determines the hole position and machines the hole.
The subsequent milling cycle obtains the hole position from the
reference stored in NF.

Unit name: DRILL_MAN_TAS_C / cycles: G845; G71
Overvw. form:
= AP: Predrilling position
= 1: Determine predrilling pos
®  2: predrill. pos. fig. center
Further information: "G845 — calculating hole positions', Page 475
Further information: "Simple drilling G71", Page 425 YK
Figure form:
® Q: Type of figure
= 0: Complete circle
= 1: Linear slot
: Circular slot
: Triangle
: Rectangle / square
: Polygon
QN: No. of polygon corners (only with Q = 5: Polygon)
Z1: Figure center
C1: Angle of figure center (default: Spindle angle C)
CY: Fig. center, unr.lat. surf.
X1: Upper edge of milling
P2: Depth of figure
L: +edge Ingth/-width a. flats
= L >0: Edge length
= L < 0: Width across (inside diameter) for polygon
B: Width of rectangle
RE: Rounding radius (default: 0)
A: Angle to Z axis (default: 0°)
Q2: Rot. direction of slot (only with Q = 2: Circular slot)
= cw: In clockwise direction
® ccw: In counterclockwise direction
= W: Angle of slot end point (only with Q = 2: Circular slot)

e
[efes
22
\

g A W N

Program only the parameters relevant to the selected figure
type.
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Cycle form:

[uB |
= JT: Machining direction
® 0: From the inside out _ @ M
Pl AT \B

= 1: From the outside in
= H: Mill cutting direction

= 0: Up-cut

= 1: Climb
= |: Contour-par