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Quick Guide

For the first time, select the new operating mode
and create a new program

Select the smarT.NC operating mode: The TNC is found in
the file management (see figure at right). If the TNC is not
located in the file management: Press PGM MGT key

In order to write a new machining program, press the NEW
FILE soft key. smarT.NC opens a pop-up window.

Enter a file name with the extension .HU, and confirm with
ENT.

Confirm with the MM (or INCH) soft key or screen button.
smarT.NC creates an .HU program with the selected units
of measurement and automatically inserts the program
header form. This form contains in addition to the workpiece
blank definition the most important presettings valid for the
rest of the program.

Select the standard values and save the program header
form: Press the END key: You can now define the working
steps

File management
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and editing
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Exercise 1: Simple drilling operations in smarT.NC

Task
Centering bolt hole circle, drilling and tapping.

Prerequisites
The following tools must be defined in the tool table TOOL.T:

" NC spotting drill, diameter 10 mm
© Drill, diameter 5 mm
" Tap M6




Defining centering
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MACHINING

%

DRILLING

UNIT 240

Enter machining step: Press the INSERT soft key

Enter machining

Enter drilling operation: The TNC displays a soft key row
with the available drilling operations

Select centering: The TNC displays the overview form for
defining the entire centering operation

Specify tool: Press the soft key SELECT, the TNC displays
the contents of the tool table TOOL.T in a pop-up window
Move the highlight with the cursor keys onto the NC
spotting drill and enter it into the form with the ENT key. You
may alternatively also enter the tool number directly,
confirm the entry with the ENT key

Enter the spindle speed and confirm entry with the ENT key
Enter the centering feed rate and confirm entry with the
ENT key

Switch to depth entry via soft key and confirm entry with the
ENT key. Enter the desired depth

Select the detail form Position with the tab shift key.

Switch to bolt hole circle definition. Enter required bolt hole
circle data and confirm each entry with the ENT key.

Save the form with the END key. Definition of the centering
operation is complete

smarT.NC: Programming
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Defining drilling

UNIT 205

=y

Select drilling: Press the UNIT 205 soft key. The TNC
displays the form for drilling operations

Specify tool: Press the soft key SELECT, the TNC displays
the contents of the tool table TOOL.T in a pop-up window
Move the highlight with the cursor keys onto the NC drill and
enter it into the form with the ENT key.

Enter the spindle speed and confirm entry with the ENT key
Enter the drilling feed rate and confirm entry with the ENT
key

Enter the drilling depth and confirm entry with the ENT key
Enter plunging depth, save the form with the END key

You do not need to define the drilling positions again. The
TNC automatically uses the previously defined positions, i.e.
those defined for the centering operation.

smarT.NC:
Tool call

Programming

Programming
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Defining tapping

One level upwards via the soft key BACK smarT.NC: Programming frmee
Tool call
) . TNG: \SMARTNC\123_DRILL . HU overview | Tool | Briil p. | Position |
Enter tapping operation: Press the THREAD soft key, the - B p— | s
?% TNC displays a soft key row with the available tapping ’ @ —  —
operations Depth of thresd S — %
ezt zeo Select rigid drilling: Press the UNIT 209 soft key. The TNC :
aa" displays the form for defining tapping operations ————————

Specify tool: Press the soft key SELECT, the TNC displays
the contents of the tool table TOOL.T in a pop-up window
Move the highlight with the cursor keys onto the tap and
enter it into the form with the ENT key %

Enter the spindle speed and confirm entry with the ENT key
Enter the depth of thread and confirm with the ENT key
Enter the thread pitch, save the form with the END key ‘ ‘
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@ You do not need to define the drilling positions again. The
TNC automatically uses the previously defined positions, i.e.
those defined for the centering operation.
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B= 9

EXECUTE

Select the initial soft key row with the smarT.NC key (home
function)

Select the Test Run submode

Start the test run: The TNC simulates the machining
operations defined by you

Select the initial soft key row with the smarT.NC key (home
function) after program end

Running a program

Select the initial soft key row with the smarT.NC key (home
function)

Select running submode

Start the program run: The TNC runs the machining
operations defined by you

Select the initial soft key row with the smarT.NC key (home
function) after program end



Exercise 2: Simple milling operations in smarT.NC

Task
Roughing and finishing a circular pocket with a tool.

Prerequisites
The following tool must be defined in the tool table TOOL.T:

End mill, diameter 10 mm

20
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Defining circular pocket
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Enter machining step: Press the INSERT soft key
Enter machining

Enter pocket machining: Press the POCKETS/STUDS soft
key, the TNC displays a soft key row with the available
milling operations

Select circular pocket: Press the UNIT 252 soft key. The
TNC displays the form for a circular pocket operation. The
machining operation is set to roughing and finishing
Specify tool: Press the soft key SELECT, the TNC displays
the contents of the tool table TOOL.T in a pop-up window
Move the highlight onto the end mill with the cursor keys
and enter it into the form with the ENT key

Enter the spindle speed and confirm entry with the ENT key
Enter the plunge feed rate and confirm with the ENT key
Enter the milling feed rate and confirm with the ENT key
Enter the circular pocket diameter and confirm with the ENT
key

Enter depth, plunging depth and finishing allowance for the
side and confirm each time with the ENT key

Enter X and Y center point coordinates for the circular
pocket, confirm each with the ENT key

Save the form with the END key. Definition of the circular
pocket operation is complete

Test and run the newly created program as previously
described

smarT.NC: Programming

Tool call

Programming
and editing
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Exercise 3: Contour milling in smarT.NC

Task
Roughing and finishing a contour with a tool.

Prerequisites
The following tool must be defined in the tool table TOOL.T:

End mill, diameter 22 mm
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Defining contour machining
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Enter machining step: Press the INSERT soft key

Enter machining

Enter contour machining: Press the CONTR. PGM soft key,
the TNC displays a soft key row with the available contour
operations

Select contour train machining: Press the UNIT 125 soft key.
The TNC displays the form for a contour operation.

Specify tool: Press the soft key SELECT, the TNC displays
the contents of the tool table TOOL.T in a pop-up window
Move the highlight onto the end mill with the cursor keys
and enter it into the form with the ENT key

Enter the spindle speed and confirm entry with the ENT key
Enter the plunge feed rate and confirm with the ENT key
Enter the milling feed rate and confirm with the ENT key
Enter coordinates of workpiece upper edge, depth, plunging
depth and finishing allowance for the side and confirm each
with the ENT key

Select type of milling, radius compensation and type of
approach via soft keys and confirm each with the ENT key
Enter the approach parameters and confirm each with the
ENT key

Tool call

smarT.NC: Programming

Programming
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The input field Contour name is active. Create a new contour
program: smarT.NC displays a pop-up window for entering
the contour name. Enter the name of the contour, confirm
with the ENT key. smarT.NC is now in contour programming
mode

Define the starting point of the contour with X and Y with
the L key: X=10, Y=10, save with the END key

Approach point Z with the L key: X=90, save with the END
key

Define a curvature radius of 8 mm with the RND key, save
with the END key

Approach point 2 with the L key: Y=80, save with the END
key

Approach point 4 with the L key: X=90, Y=70, save with the
END key

Approach point 5 with the L key: Y=10, save with the END
key

Define a chamfer of 6 mm with the CHF key, save with the
END key

Approach end point & with the L key: X=10, save with the
END key

Save contour program with the END key: smarT.NC now
displays the form for defining contour machining again
Save entire contour operations with the END key. Definition
of the contour machining is complete

Test and run the newly created program as previously
described

smarT.NC: Programming
Path name of contour description

Programming
and editing
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Fundamentals

Fundamentals

Introduction to smarT.NC

With smarT.NC you can easily write structured conversational programs
in separate working steps (units) and, if you want, edit them with the
conversational editor. Since the only data basis for smarT.NC is the
conversational program, you can modify data with the conversational
editor, for example, and show them in the form view.

Immediately understandable input forms in the right half of the screen
make it easier to define the required machining parameters, which are
also displayed in a help graphic (lower left quarter of the screen). The
structured program layout in a tree diagram (top left quarter of the screen)
provides you with a quick overview of the working steps in a part
program.

The separate and universal operating mode smarT.NC provides an
alternative to the well known conversational programming. As soon as
you have defined a machining step you can graphically test it and/or run
it in the new operating mode.

Parallel programming

You can also create and edit smarT.NC programs at the same time that
the TNC is running another program. Simply switch to the Programming
and Editing operating mode and open the desired smarT.NC program
there.

If you want to edit the smarT.NC program with the conversational editor,
select the OPEN WITH function in the file manager, and then press
CONVERSTL.

smarT.NC: Programming

Programming
and editing
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Programs/Files

The TNC keeps its programs, tables and texts in files. A file designation
consists of two components:

|PROG20

File name File type

smarT.NC uses mainly three file types:

Unit programs (file type .HU)

Unit programs are conversational programs that contain two additional
structuring elements: The beginning (UNIT XXX) and the end (END OF
UNIT XXX) of a machining step.

Contour descriptions (file type .HC)

Contour descriptions are conversational programs. They must only
contain path functions that can be used to describe a contour in the
machining plane. The following elements are permitted: L, € with CC,
CT, CR, RND, CHF as well as the FPOL, FL, FLT, FC and FCT elements for FK
free contour programming

Point tables (file type .HP)

smarT.NC saves in point tables the machining positions that you
defined using the powerful pattern generator.

% As a default, smarT.NC automatically saves all files in the
TNC:\smarTNC directory. However, you can also select any
other directory.

Files in the TNC Type
Programs

In HEIDENHAIN format H

In DIN/ISO format i
smarT.NC files

Structured unit program .HU
Contour descriptions .HC
Point tables for machining positions .HP
Tables for

Tools T
Tool changers .TCH
Pallets P
Datums .D
Presets (reference points) .PR
Cutting data .CDT
Cutting materials, workpiece materials .TAB
Texts as

ASCII files A
Help files .CHM
Drawing data as

DXF files .DXF

Fundamentals
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Selecting the new operating mode the first time

Select the smarT.NC operating mode: The file manager of
the TNC appears.

Select one of the available example programs with the
arrow keys and press ENTER, or

In order to write a new machining program, press the NEW
FILE soft key. smarT.NC opens a pop-up window.

Enter a file name with the extension .HU, and confirm with
ENT.

Confirm with the MM (or INCH) soft key or screen button.
smarT.NC creates an .HU program with the selected units
of measurement and automatically inserts the program
header form.

The data for the program header form are mandatory, since
they are globally valid for the entire machining program. The
default values are specified internally. Change the data if
necessary, and save them with the END key.

In order to define machining steps, press the EDIT soft key
to select the desired machining step.



File management with smarT.NC

As mentioned previously, smarT.NC differentiates between three file
types: unit programs (.HU), contour descriptions (.HC) and point tables
(.HP). These three file types can be selected and edited in the file
manager in the smarT.NC operating mode. Contour descriptions and

point tables can also be edited if you are currently defining a working unit.

You can also open DXF files from within smarT.NC in order to extract
contour descriptions (.HC files) and machining positions (.HP files) from
them (software option).

The file manager in smarT.NC can also be fully operated with the mouse.
You can even use the mouse to change the sizes of the windows within
the file manager. Click the horizontal or vertical separating line, and drag
it to the desired position with the mouse.

File management

Programming
and editing
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Calling the file manager

To select the file manager, press the PGM MGT key: The TNC displays
the file manager window (the figure at right shows the default setting).
If the TNC displays a different screen layout, press the WINDOW soft
key on the second soft-key row)

The top window on the left shows the available drives and directories.
Drives designate devices with which data are stored or transferred. A
drive can be the hard disk of the TNC, directories connected via the
network, or USB devices. A directory is always identified by a folder
symbol to the left and the directory name to the right. Subdirectories are
shown to the right of and below their parent directories. A triangle
pointing to the right in front of the folder symbol indicates that there are
further subdirectories, which can be shown with the right arrow key.

The lower window on the left shows a preview of the file contents if an
.HP or .HC file is highlighted.

File management
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The wide window on the right shows you all files that are stored in the

selected directory. Each file is shown with additional information,
illustrated in the table below.

Display Meaning

File name Name with max. 25 characters
Type File type

Size File size in bytes

Changed Date and time of last change
Status File properties:

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

S: Programis selected in the Test Run mode of
operation.

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

P: File is protected against deletion and
editing.

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

Fundamentals
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Select drives, directories and files

Call the file manager
MGT

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

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

[
[

Moves the highlight up and down within a window.

a
a

“ Moves the highlight one page up or down within a
window.



Step 1: Select drive

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

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

Press the ENT key.

Step 2: Select a directory

Move the highlight to the desired directory in the left-hand window—the
right-hand window automatically shows all files stored in the highlighted
directory.

Fundamentals
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Step 3: Select a file

Press the SELECT TYPE soft key
sﬁT Press the soft key for the desired file type, or

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

Move the highlight to the desired file in the right window

Press the SELECT soft key, or

Press the ENT key: The TNC opens the selected file.

Fundamentals

@ If you type in a name from the keyboard, the TNC
synchronizes the highlight with the entered characters so
that you can find the file more easily.
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Create a new directory
Press the PGM MGT soft key to call the file manager
Use the left arrow key to select the directory tree

Select the TNC:\ drive if you want to create a new main directory, or
select an existing directory to create a new subdirectory in it.

Enter the name of the new directory, and confirm it with the ENT key.

smarT.NC then displays a pop-up window to confirm the new path
name.

Press ENT or the Yes button to confirm. In order to cancel the
procedure, press the ESC key or the No button.

% You can also create a new program with the NEW
DIRECTORY soft key. Then enter the directory name in the
pop-up window and confirm with the ENT key.

Creating a new file
Press the PGM MGT soft key to call the file manager
Select the file type of the new file, as described earlier
Enter a file name without an extension, and confirm with ENT.

Confirm with the MM (or INCH) soft key or screen button. smarT.NC
creates a file with the selected units of measurement. In order to

cancel the procedure, press the ESC key or the Cancel screen button.

@, You can also create a new file with the NEW FILE soft key.
Then enter the file name in the pop-up window and confirm
with the ENT key.

Fundamentals
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Copying files into the same directory
Press the PGM MGT soft key to call the file manager
Use the arrow keys to place the highlight on the file you want to copy
Press the COPY soft key. smarT.NC opens a pop-up window.

Enter the file name of the target file without the file type, and confirm
with the ENT key or the OK button. smarT.NC copies the contents of
the selected file into a new file of the same file type. In order to cancel
the procedure, press the ESC key or the Cancel screen button

If you want to copy the file to another directory, press the soft key for

path selection, select the desired directory from the pop-up window,
and confirm with ENT or the OK button.



Copying files into another directory
Press the PGM MGT soft key to call the file manager
Use the arrow keys to place the highlight on the file you want to copy

Select the second soft-key row and press the WINDOW soft key to
split the TNC screen.

Shift the highlight to the left window with the left arrow key.

Press the PATH soft key. smarT.NC opens a pop-up window.

In the pop-up window, select the directory to which you want to copy
the file, and confirm with ENT or the 0K button.

Shift the highlight to the right window with the right arrow key.

Press the COPY soft key. smarT.NC opens a pop-up window.

If required, enter the new file name of the target file without the file
type, and confirm with the ENT key or the 0K button. smarT.NC copies
the contents of the selected file into a new file of the same file type. In

order to cancel the procedure, press the ESC key or the Cancel screen
button
% If you want to copy multiple files, select these with the

mouse button. Press the CTRL key and select the desired
file.

File management
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Delete file
Press the PGM MGT soft key to call the file manager
Use the arrow keys to place the highlight on the file you want to delete
Select the second soft-key row
Press the DELETE soft key. smarT.NC opens a pop-up window

In order to delete the selected file, press either the ENT key or the Yes
screen button. In order to cancel the delete procedure, press the ESC
key or the No screen button.

Renaming a file
Press the PGM MGT soft key to call the file manager

Use the arrow keys to place the highlight on the file you want to
rename

Select the second soft-key row
Press the RENAME soft key. smarT.NC opens a pop-up window

Enter the new file name and confirm your entry with the ENT key or 0K
screen button. In order to cancel the procedure, press the ESC key or
the Cancel screen button.



Protect file / Cancel file protection
Press the PGM MGT soft key to call the file manager

Use the arrow keys to place the highlight on the file you want to protect
or whose file protection you want to cancel

Select the third soft-key row

Press the DELETE soft key. smarT.NC opens a pop-up window

Press the MORE FUNCTIONS soft key.

To protect the selected file: Press the PROTECT soft key. To cancel file
protection: Press the UNPROTECTED soft key

Selecting one of the last 15 files selected

Press the PGM MGT soft key to call the file manager

Press the LAST FILES soft key. smarT.NC displays the last 15 files that
you selected in the smarT.NC operating mode

Use the arrow keys to place the highlight on the file you want to select
Press the ENT key to select the file

Fundamentals
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Updating directories
If you are navigating on an external data carrier, it might become
necessary to update the directory tree:

Press the PGM MGT soft key to call the file manager

Use the left arrow key to select the directory tree

Press the UPDATE TREE soft key: The TNC updates the directory tree.

File sorting

Use the mouse to perform the file-sorting functions. You can sort the files
by name, type, size, change date and file status, in ascending or
descending order:

Press the PGM MGT soft key to call the file manager

Click with the mouse the column header you want to sort by. A triangle
in the column header indicates the sorting sequence. Click the header
again to reverse the sequence



Adapting the file manager

You open the menu for adapting the file manager either by clicking the File management Feeeramaine
path name, or with soft keys:
[TNC:\smarTNC  |[FRT
Press the PGM MGT soft key to call the file manager uciennes i QNG sensldl© HL
. Cioumppen @RPOCKRE]Date foraat »|A90 8ctive directory =
Select the third soft-key row D Bicmnensortines  vipelate a1 e o
» (FixtureMes [EJVIERECKLINKS HC 202 ©06.96.2008
Press the MORE FUNCTIONS soft key. ce S Wo  ssas oo.08.2000 i
) . » QNK . [=JWHEELPOC1 HC 734 12.08.2008 = n
Press the OPTIONS soft key: the TNC displays the menu for adapting SaesnG EwesToocs B [ =y
the file manager. v imeraro| [iaorms N 2o 2oz zoco -
. . . . arsTt FiFR1 HP 2778 27.08.2008
Use the arrow keys to move the highlight to the desired setting. DO e | 53 o-ez.zee
. . . . . o |[FILOCHZEILE HP 823 18.05.2008 ----+
Activate or deactivate the desired setting with the space bar. B W 1es z2.07.2000 - | orsosts
pepuemnl |
You can adapt the file manager as follows: Ao + |Bmraune B o e s
$ $ $ Fiplatile HP 1453 21.07.2008 ----+ INFO 1,3
Fiplate HP 1511 17.09.2008 ----+ =
Bookmar‘ks FiPLATTENPUNKTE HP 1900 21.02.2008 ----+ 5
. . . S5"0bYacts + 2552.1KBytes + 4Ses1.aNibyfes iree "0
You can use bookmarks to manage your favorite directories. You can e e e mee e e e
add or delete the current directory to or from the list, or delete all ‘ ‘ iﬁmss runorzons | END

Fundamentals

bookmarks. All directories that you have added appear in the bookmark
list, making them available for rapid selection.

View

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

Date format

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

Settings

If the cursor is in the directory tree: specify if the TNC is to switch
windows when the right arrow key is pressed, or if the TNC is to open
any subdirectories.
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Navigating in smarT.NC

When developing smarT.NC, care was taken to ensure that the operating
keys familiar from conversational programming (ENT, DEL, END, ...) are
usable in a nearly identical manner in the new operating mode. The keys

have the following functions:

Function when tree view is active (left side of screen)

Key

smarT.NC: Programming

Programming
and editing

Activate form in order to enter or change data

Conclude editing: smarT.NC automatically calls the file
manager

Delete selected machining step (entire unit)

TINC: \SMARTNC\123. HU

o [Errosran: 123 an

b1 @ Program settings

Machining operation
2 Okl | ©

Overview ‘ Tool ‘ Pocket p. | Position |4>

411 DATUM outside rectangl TE v
L g
|[E]251 Rectansuiar pocket 5 T %L
3.1 [ Jroor aat
. Pocket parameters Ta
F : So0 a_r
3.3 Positions in file =aEa )
Pocket lenath & B
3.4 [ s100e1 data Pocket width 28
Corner radius g
Depth 26
Plunging depth 5
Point pattern
[GFORH . HP DIAGNOSIS
INFO 1/3
=R
INSERT TEST EXECUTE TooL.
e . o Y
=) <= — Tl

Position highlight to next/previous machining step

Show symbols for detail forms in tree view, if an arrow
pointing to the right is displayed in front of the tree view
symbol, or switch to the form if the detail view is already
open

Hide symbols for detail forms in tree view, if an arrow
pointing down is displayed in front of the tree view
symbol




Function when tree view is active (left side of screen)

A

ey

Go to previous page

Go to next page

Go to beginning of file

o
m
@
H
E

-

Go to end of file

P

Function when the form is active (right side of screen)

A

ey

Select next input field

smarT.NC: Programming

Programming
and editing

Conclude editing of the form: smarT.NC saves all
changed data

Cancel editing of the form: smarT.NC does not save the
changed data

DEL

Position highlight to next/previous input field or element

Position the cursor within the active input field in order to
change individual parts of the values, or if an option box is
active: Select next/previous option

0008
0a

TNC: \SMARTNC\123 . HU

~e B prosran: 123 nm

[ = |70 Progran settings

Machining operation

© [nka]

ollel  © :
<
ouervieu | Tool | Pocket b. | Position [« e

v 2 411 DATUM outside rectangl T [z
5 g
3.1 [ roo1 asta FE =
3.2 [ghp|Pocket paraneters FE 55 TN
3.3 Positions in file 5 Y
= Pocket length 50 i
3.4 [ Jeropa1 aata Pocket uidth [ze
Corner radius o
Depth 20
Plunging depth 5
Point pattern
[UFORM . HP 5
INFO 1,3
INSERT TEST EXECUTE TooL.
i - flanced
o= = == T
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Function when the form is active (right side of screen) Key

Reset an already entered numerical value to 0

Delete completely the contents of the active input field |W|
ENT

In addition, the TE 530 B keyboard unit has three new keys to allow you
to navigate even faster within the forms:

Function when the form is active (right side of screen) Key

Select next subform

Select first input parameter in next frame
Select first input parameter in previous frame




When you edit contours you can also position the cursor with the orange
axis keys so that the coordinate entry is identical to the conversational
entry. You can also switch between absolute and incremental or

Cartesian and polar coordinate programming with the relevant plain-
language keys.

Function when the form is active (right side of screen) Key

Select input field for X axis

Select input field for Y axis

Select input field for Z axis

Switch between incremental and absolute input

Switch between Cartesian and polar coordinate input

SICICTCIRE]
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Screen layout during editing

The screen layout while editing in the smarT.NC mode depends on the
file type currently selected for editing.

Editing unit programs

Header: Operating mode text, error messages

Active background mode of operation

Tree view in which the defined working units are shown in a
structured format

Form window with the various input parameters. Depending on the
machining step, there can be up to five forms:

: Overview form
Entry of the parameters in the overview form suffices to perform
the basic functions of the current machining step. The data in the
overview form are an excerpt of the most important data, which
can also be entered in the detail forms.
: Tool detail form
Input of additional tool-specific data
: Optional parameters detail form
Input of additional, optional machining parameters
: Positions detail form
Input of additional machining positions
: Global data detail form
List of globally effective data
Support graphics window, in which the input parameter currently
active in the form is displayed

Fundamentals
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smarT.NC:

Programming

Progranming
and editing

TNC: \SMARTNC\123. HU

b1

[ETprosran: 123 m o

700 Program settings

overview 1 Tool | Pocket p. ‘ Position ‘0

Machining operation
L o "
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s L]r'
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Depth B3
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Point pattern
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INFO 1/3
° =B
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Q=] == e THH
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and editing

TNC: \SMARTNC\123 . HU
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EF positioning EEEEE) u
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Editing machining positions

Header: Operating mode text, error messages smarT.NC:
Active background mode of operation

Tree view in which the defined working patterns are shown in a
structured format

Form window with the appropriate input parameters
Support graphics window, in which the input parameter currently

Defining positions

Programming
and editing

TNC: \SMARTNC\FR1 . HP

Startng pnt 1st axis T
Startng pnt znd axis 20 i =]

Spacing in 1st axis +Z0 m—a
Spacing in 2nd axis [+1ae L
Number of lines z_
Number of columns 7
Rotation [+
Rotary pos. ref. ax. e
Rotary pos.minor ax. e

active is displayed S e e o
Graphics window, in which the programmed machining positions are 4 PR P
show immediately after the form is saved *

DIAGNOSIS

4
| R4 4
+
m y * ==
o+ Tees?

INFO 13

e
+
e
+
-
-
-
I
o

POINT ROW PATTERN FRAME CIRCLE PITCH CIR @
. o ][5 ]| *2zi| Eno
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Editing contours

. smarT.NC: Defining contours Wttt
Header: Operating mode text, error messages

Active background mode of operation e

overuien |Aux. point [Rel. ref. |

11 [EFso1ution FseLect Coordinate X +55 "B
Tree view in which the contour elements are shown in a structured > 12 mm For S o || —
format s 13 circie FeT Lenath Ly E— :
. . . . . 14 Solution FSELECT ::::: :::;:SP:R — .%_L
Form window with the various input parameters. In FK-programming s s = rete rer e T
» 16 ) ine FLT Dist. of parallels DP EQ g A
there can be up to four forms. o Bt renee <y
: Overview form -
: X N o o
Contains the input possibilities used most often
: Detail form 1 == . oacosts
Contains input possibilities for auxiliary points (FL/FLT) and for o4 Ly e
circle data (FC/FCT) e 1/3
: Detail form 2 =B
Contains inpUt pOSSibi”tieS for auxiliary points (FL/FLT) and for FL FLT Fc FoT FPOL. o BI RESET
auxiliary points (FC/FCT) - 4| A 4|

: Detail form 3
Only available for FC/FCT, contains input possibilities for relative
references
Support graphics window, in which the input parameter currently
active is displayed
Graphics window, in which the programmed contours are show
immediately after the form is saved



Displaying DXF files

Header: Operating mode text, error messages
Active background mode of operation

Layers or already selected contour elements or positions in the DXF
file

Drawing window in which smarT.NC shows the DXF file contents

smarT.NC: Select DXF elements tﬁramnﬂ

7.6142 140.8327 rel -107.6142 140,832

SPECIFY

REFERENCE
LAVER @

CANCEL
SELECTED
ELEMENTS

SAVE
SELECTED
ELEMENTS

SELECT
CONTOUR

SELECT
POSITION
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Mouse operation
Using the mouse is also very easy. Please note the following specifics:

In addition to the mouse functions familiar from Windows, you can also
click the smarT.NC soft keys with the mouse

If multiple soft-key rows are present (represented by lines directly
above the soft keys), you can activate a row by pressing the
corresponding line

In the tree view, click the arrows pointing to the right to show detail
forms, and click the arrows pointing down to hide them again

In order to change values in a form, click any input field or option box,
and smarT.NC automatically switches to editing mode.

To exit the formula again (to end the editing mode): Click anywhere in
the tree view. Then smarT.NC asks whether to save changes in the
form

If you move the mouse over any window element, smarT.NC displays
a tooltip. The tooltip contains brief information on the respective
function of the element

smarT.NC: Programming

Programming
and editing

TINC: \SMARTNC\123. HU
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b1 @ Program settings
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Copying units
You can copy individual machining units very easily with the familiar
Windows shortcut keys:

Ctrl+C to copy the unit
Ctrl+X to cut the unit out
Ctrl+V to insert the unit behind the active one

If you want to copy two or more units at the same time, proceed as
follows:

Switch to the top level of the soft-key row
Use the arrow keys or the mouse to select the first unit to

be copied
ey Activate the marking function
BLock Use the cursor keys or the MARK NEXT BLOCK soft key to
select all units to be copied
core Copy the marked block to the clipboard (also works with
BLock Ctrl+C)

Use the cursor keys or soft key to select the unit just before
the desired insertion point for the copied block
INSERT Insert the block from the clipboard (also works with Ctrl+V)

BLOCK

smarT.NC: Programming

Programming
and editing

TGN SHARTNON123. 1
o [Eprosrsn: 123 m

0 Program settings

411 DATUM outside rectangle

- 3 [[OJ]251 Rectansular pocket

Machining operat

3 ol | 0
overview | Tool | Pocket p. ‘ Position ‘0
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o]

Pocket length 50

Pocket uidth [z0

Corner radius 3

Depth 20

Plunging depth 5
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=0
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INFO 1.3

=B

SELECT INSERT INSERT)

LAST
BLOCK BLOCK NIT
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Edltlng the Tool Table Tool table editing

Programming
and editing

You can edit the tool table TOOL.T immediately after you have selected TNorTooLT e . O

the smarT.NC operating mode. The TNC displays the tool data structured SE et ]| ree2 ceme C— "

in forms. The tool table is navigated in a manner identical to the rest of W b [T

smarT.NC (see "Navigating in smarT.NC" on page 32). T ama ot s comm | ©

The tool data are structured in the following groups: EEE;: ouareise tor toos sesin | | KN
Bp1e | Maximum plunge angle O "E ’

Overview tab D1z i cutting length s

oo o

kD14 " nunber of teeth e
TD18 =

Summary of the tool date most often used, such as tool name, length
and radius

Add. Data tab: n@:s:

Additional tool data necessary for special applications

o

Add. Data tab:
Management of replacement tools and further additional tool data — = e

Touch Probe tab: ‘ ‘

Data for 3-D touch probes and table touch probes

PLC tab:

Data that is necessary for interfacing your machine with the TNC, and
that has been specified by your machine manufacturer

‘ END

LINE LINE




CDT tab:

Data for automatic calculation of cutting data

&

Please also note the detailed description of the tool data in
the Conversational User’'s Manual.

The tool type is used by the TNC to determine the symbol
shown in the treeview. Additionally, the TNC also shows the
entered tool name in the treeview.

On the corresponding tabs, smarT.NC does not show tool
data that have been deactivated via machine parameter. In
this case one or more tabs may not be visible.
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Defining Machining Operations

Fundamentals

Machining operations are basically defined in smarT.NC as working steps
(units), which as a rule consist of several conversational-language
programming blocks. smarT.NC automatically creates the conversational
blocks in the background in an .HU file (HU: HEIDENHAIN Unit program),
which looks just like a normal conversational language program.

The actual machining operation is performed by a cycle available on the
TNC. You specify the parameters via the input fields on the forms.

You can define a machining step with just a few entries in the overview
form 1, (see figure at top right). smarT.NC then performs the operation
with basic functions. Detail forms (2) are available for entering additional
machining data. Values entered in the detail forms are automatically
synchronized with the data entered in the overview form, so you don’t
have to enter them twice. The following detail forms are available:

Tool detail form (2)
On the tool detail form you can enter additional tool-specific data, such
as delta values for the length and radius, or M functions.

smarT.NC:

Programming

Programming
and editing
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Optional parameters detail form (4)

On the optional parameters detail form you can define additional
machining parameters which are not listed on the overview form, such
as decrements for drilling or pocket lengths for milling.

Positions detail form (5)

On the positions detail form you can define additional machining
positions if the three machining locations on the overview form do not
suffice. If you define machining positions in point tables, then both the
overview form and the positions detail form only show the names of
the point table files (see “Defining Machining Positions” on page 145.)

smarT.NC:
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Progranming
and editing
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Global data detail form (6)

The globally effective machining parameters defined in the program
header are listed on the global data detail form. If necessary, you can
change these parameters for each unit locally.

smarT.NC: Programming Faggnans ng
and editing
TNC:\SMARTNC\123. HU Machining operation
cha  cpd] 6 D
oo
> Pocket p. | Position [Eiobel data] —
v Setup clearance G
S 251 [Heziheles Fudiat 2nd set-up clearance [E@NIIIIIIING

Ouerlap factor T G
F positioning [essss

Climb or upcut (M@3) @ ]

(]

==

Ll s
!
i

‘E-E
*[4]

Plunging type

DIABNOSIS

Ml

INFO 1.3
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Program settings
After you have created a new unit program, smarT.NC automatically

inserts the Unit 700 Program Settings.

The Unit 700 Program Settings must exist in a program,
@5 otherwise that program cannot be executed by smarT.NC.

The following data must be defined in the program settings:

Workpiece blank definition for determining the machining plane and for
the graphic simulation

Options for selection of the workpiece preset and the datum table to
be used.

Global data, valid for the entire program. The global data are
automatically assigned default values by smarT.NC. These can be
changed at any time.

Please note that later changes to the program settings affect
@ the entire machining program, and can therefore change the
machining procedure significantly.

smarT.NC: Programming

Programming
and editing

TG NSFRRTNEN123.HU
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Tool axis
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F positioning
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Global data
The global data are divided into six groups:

Global data valid everywhere

Global data valid only for boring and drilling operations

Global data that determine the positioning behavior

Global data valid only for milling operations with pocket cycles
Global data valid only for milling operations with contour cycles
Global data valid only for probing functions

As already mentioned, global data are valid for the entire machining
program. Of course you can change the global data for any machining
step, if necessary:

Switch to the global data detail formfor the machining step: In the
form, smarT.NC shows the parameters valid for this machining step
along with the currently active value. On the right side of the green
input field is a G as an identifier that this value is valid globally.

Select the global parameter that you want to change.

Enter the new value and confirm with the ENTER key. smarT.NC
changes the color of the input field to red.

On the right side of the red input field there is now an L as an identifier
that the value is valid locally.
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Changing a global parameter on the global data detail form
only effects alocal change of the parameter, valid for that one
machining step. smarT.NC displays the input fields of locally
changed parameters with a red background. On the right side
of the input field is an L which identifies the value as valid
locally.

Press the SET STANDARD VALUES soft key to load and
therefore activate the value of the global parameter from the
program header. The input field of a global parameter whose
value from the program header is in effect is displayed with a
green background by smarT.NC. On the right side of the input
field is a G which identifies the value as valid globally.
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Global data valid everywhere

Set-up clearance: Distance between tool tip and workpiece surface
for automated approach of the cycle start position in the tool axis.
2nd setup clearance: Position to which smarT.NC positions the tool
at the end of a machining step. The next machining position is
approached at this height in the machining plane.

F positioning: Feed rate at which smarT.NC traverses the tool within
a cycle.

F retraction: Feed rate with at smarT.NC retracts the tool.

Global data for positioning behavior
Positioning behavior: Retraction in the tool axis at the end of the
machining step: Return to the 2nd set-up clearance or to the position
at the beginning of the working unit.
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Global data for drilling operations

Retraction rate for chip breaking: Value by which smarT.NC
retracts the tool during chip breaking.

Dwell time at depth: Time in seconds that the tool remains at the hole
bottom.

Dwell time at top: Time in seconds that the tool remains at the set-
up clearance.

Global data for milling operations with pocket cycles

Overlap factor: The tool radius multiplied by the overlap factor equals
the lateral stepover.

Climb or up-cut: Select the type of milling.

Plunging type: Plunge into the material helically, in a reciprocating
motion, or vertically.
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Global data for milling operations with contour cycles

Set-up clearance: Distance between tool tip and workpiece surface
for automated approach of the cycle start position in the tool axis.

Clearance height: Absolute height at which the tool cannot collide
with the workpiece (for intermediate positioning and retraction at the
end of the cycle).

Overlap factor: The tool radius multiplied by the overlap factor equals
the lateral stepover.

Climb or up-cut: Select the type of milling.

Global data for probing functions

Set-up clearance: Distance between stylus and workpiece surface for
automated approach of the probing position.

Clearance height: The coordinate in the touch probe axis to which
smarT.NC traverses the touch probe between measuring points, if the
Move to clearance height option is activated.

Move to clearance height: Select whether smarT.NC moves the
touch probe to the set-up clearance or clearance height between the
measuring points.
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Tool selection

As soon as an input field in the tool selection is active, you can choose
via the TOOL NAME soft key if you want to enter the tool number or tool
name.

There is also a SELECT soft key for calling a window from which you can
select a tool defined in the tool table TOOL.T. smarT.NC then writes the
tool number or tool name of the selected tool automatically in the
corresponding input field.

You can also edit the displayed tool data:
Use the arrow keys to select the line and then the column of the value
to be edited: The light-blue background marks the editable field

Set the EDIT soft key to ON, enter the desired value and confirm with
the ENT key.

If needed, select further columns and repeat the described procedure

smarT.NC:
Tool call

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

overuiew | Tool | Briil . | Position |

i
=[0)
(3]

Depth

Plunging depth
Chip breaking depth

Ref. axis

Minor axis

Tool axis

M

AER
| | —
150 = %L
[ /
—
2 i

|
T

0 numver

, Name

DIAGNOSIS

M|

INFO 1/3

[
-

LoAD
UNIT DATA

ELECT

||

TooL
NAME

smarT.NC:
Tool name?

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

overuien | Tool | Drill p. | Position [
"

S— T s ;

N = a s :

5 owe e s s ;

5 o s - is ;

gl I 0]

e e
INFO 1/3

BEGIN END PAGE PAGE EDIT
f ) t w| END

ions

Machining Operat

ining

Def

53



Defining Machining Operations

54

RPM/cutting-speed switchover

As soon as an input field for defining the spindle speed is active, you can
choose whether the speed will be displayed in rpm or as cutting speed
(m/min or ipm).

To enter a cutting speed
Press the VC soft key: the TNC switches the input field
To switch from cutting speed to input in rpm

Press the NO ENT key: the TNC deletes the cutting-speed input
To enter rom: use the arrow key to move back to the input field

F/FZ/FU/FMAX switchover

As soon as an input field for defining the feed rate is active, you can
choose whether the feed rate will be displayed in mm/min (F), in rom (FU)
or in mm/tooth (FZ). The permissible feed rate types depend on the
respective machining operation. For some input fields, an FMAX entry
(rapid) is also allowed.

To enter a type of feed rate
Press soft key F, FZ, FU or FMAX
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Select data from previous, equal-type unit

After you have opened a new unit, you can select all data from a
previously defined equal-type unit via the soft key SELECT UNIT DATA.
smarT.NC then adopts all defined values from this unit and enters them
into the active unit.

This method allows especially simple defining of roughing/finishing
operations particularly with the milling units by merely correcting the

allowance and possibly the tool in the following unit after data selection.

@ smarT.NC first searches the smarT program upwards for an
equal-type unit:

If smarT.NC cannot find such a unit to the beginning of the
program, then the search continues from program end to
the current block.

If smarT.NC finds no corresponding unit within the entire
program, the control displays an error message.
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Available working steps (units)

After choosing the smarT.NC operating mode, you select the available
working steps with the EDIT soft key. The working steps are divided into

the following main groups:

Main group

Soft key Page

smarT.NC: Programming

Programming
and editing

MACHINING MaCHINING Page 57
Boring, drilling, thread milling, milling

PROBING Page 122
Probe functions for 3-D touch probes v

CONVERT Page 131
Functions for coordinate transformation

DIVERSE FUNCTIONS Page 139

Program call, positioning unit, M-function
unit, conversational unit, program end unit
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Machining main group

In the Machining main group you select the following machining groups:
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Drilling machining group

The following working units are available for drilling operations in the

Drilling machining group:

Unit
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Page

Unit 240 Centering
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Unit 201 Reaming
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Unit 202 Boring
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Unit 240 Centering
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Centering feed rate [mm/min] or FU [mm/rev]

Select Depth/Diameter: Select whether centering is based on the
depth or diameter.

Diameter: Centering diameter. Input of T-ANGLE from TOOL.T
required.

Depth: Centering depth.
Machining positions (see “Defining Machining Positions” on page
145.)

Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3
Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

Additional parameters on the drilling parameters detail form:

None

smarT.NC:
Tool call

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

overuiew | Tool | Driil . | Position |

n
T o i 1
=[Q)
240 Centering @
FE 150 3 %L
Select depthsdia. @ F
Diameter -10 i | /N
s Hesk
vy
Ref. axis _Minor axis _ Tool axis
[ [
Numsber  ..... DIAGNOSIS
Nane ég
INFO 1/3
=B
LoAD EELE, TooL
UNIT DATA -mli NAME
smarT.NC: Programming Biaolht
and editing
TEel  Gelilil
TNC: \SMARTNC\123_DRILL . HU overview Tool | briiil p. | Position [
S .
= T C—
=[@)
rli] 4
Tool data
. :
M Function: T [\ N
M Function: r e 1
@ £y
spindle @ 1oz o Mea
I Tool preselect
[
Numsber  ..... DIAGNOSIS
Nane %
INFO 1/3
=B
LoAD SEEG]) TooL
UNIT DATA -mli NAME

Defining Machining Operations

59



ions

Operat

ining

Programming
and editing

Globally effective parameters on the global data detail form: smarT.NC: Programming
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Unit 205 Drilling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Drilling feed rate [mm/min] or FU [mm/rev]

Depth: Drilling depth.

Plunging depth: Dimension by which the tool plunges in each infeed
before retraction from the hole.

Chip breaking depth: Depth at which smarT.NC carries out chip
breaking.

Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:

»n
c . ) .

= Chip breaking depth: Depth at which smarT.NC carries out chip

s breaking.

o Decrement: Value by which smarT.NC decreases the plunging depth.
OQ' Min. infeed: If a decrement has been entered: Limit for minimum
o infeed.

£ Upper adv.stop dist.: Upper set-up clearance for repositioning after
.E chip breaking.

g Lower adv.stop dist.: Lower set-up clearance for repositioning after
s chip breaking.

o Infeed start point: Lower starting point relative to the surface

£ coordinates for pre-machined holes

c

% Globally effective parameters on the global data detail form:
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Retraction value for chip breaking
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Unit 201 Reaming
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Reaming feed rate [mm/min] or FU [mm/rev]
Depth: Reaming depth
Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:
None.

Globally effective parameters on the global data detail form:

;{ Set-up clearance

$[ 2. Set-up clearance

ﬂ o Retraction feed rate

E%_& Dwell time at depth

Feed rate for traversing between machining positions

smarT.NC:
Depth?

Programming

Programming and editing

TNC: \SMARTNC\123_DRILL .HU

a:a
I

prilling parameters

overuieu | Tool Drili p. | Position [

Depth -zo |

)

E =

=0
{
=l

=

{ el
I 2

smarT.NC:

Set-up clearance?

Programming
and editing

Programming

TNC: \SMARTNC\123_DRILL .HU Tool | Drill p. |Position Global data ‘4

v [@siobet asta

[L]setur crearance P
znu set-up clesrance [ERNENNNNC
retraction - —
ell time at depth [@ING
Er positioning [FMAx

)

=

=i
}
gl

DIAGNOSIS

=

[




Unit 202 Boring
Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Drilling feed rate [mm/min] or FU [mm/rev]

Depth: Boring depth

Disengaging direction: Direction in which smarT.NC moves the tool
away from the counterbore floor.

Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:

Angle of spindle: Angle to which smarT.NC positions the tool before
retracting it.

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Retraction feed rate
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Unit 204 Back Boring
Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Drilling feed rate [mm/min] or FU [mm/rev]
Countersinking depth: Depth of cavity.

Material thickness: Thickness of the workpiece.
0ff-center distance: Off-center distance of the boring bar.

Tool edge height: Distance between the underside of the boring bar
and the main cutting tooth; value from tool data sheet

Disengaging direction: Direction in which smarT.NC moves the tool
by the off-center distance.

Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:

Angle of spindle: Angle at which smarT.NC positions the tool before
it is plunged into or retracted from the bore hole.

Dwell time: Dwell time at counterbore floor

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Feed rate for positioning

Feed rate for traversing between machining positions
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Unit 241 Single-Fluted Deep-Hole Drilling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] during drilling

F: Drilling feed rate [mm/min] or FU [mm/rev]

Depth: Drilling depth.

Infeed start point: Starting point of metal removal. The TNC moves
atthe feed rate for pre-positioning from the set-up clearance to the
deepened starting point.

Rotat. dir. of entry/exit: Desired direction of spindle rotation when
tool moves into and retracts from the hole

Shaft speed of entry: Rotational speed at which the tool is to rotate
when moving into and retracting from the hole

Coolant ON: M?: M function for switching on the coolant The TNC
switches the coolant on if the tool is in the hole at the deepened
starting point

Coolant OFF: M?: M function for switching off the coolant The TNC
switches the coolant off if the tool is at the hole depth

Machining positions (see “Defining Machining Positions” on page
145.)
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Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

Additional parameters on the drilling parameters detail form:
None.

Globally effective parameters on the global data detail form:
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Unit 206 Tapping with a Floating Tap Holder
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Drilling feed rate: Calculate from S multiplied by thread pitch p
Depth of thread: Depth of the thread.
Machining positions (see “Defining Machining Positions” on page
145.)

Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

Additional parameters on the drilling parameters detail form:
None.

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Dwell time at depth

Feed rate for traversing between machining positions
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Unit 209 Rigid Tapping
Parameters on the overview form:
T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
Depth of thread: Depth of the thread.
Thread pitch: Pitch of the thread
Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:

Chip breaking depth: Depth at which chip breaking is to occur.

Angle of spindle: Angle to which smarT.NC positions the tool before
thread cutting: This permits regrooving of the thread, if needed.

S factor for retraction Q403: Factor by which the TNC increases
the spindle speed — and therefore also the retraction feed rate —
when retracting from the drill hole.

Globally effective parameters on the global data detail form:

% Set-up clearance

% 2. Set-up clearance

%i Retraction value for chip breaking

T.; Feed rate for traversing between machining positions
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Unit 262 Thread Milling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for milling
Diameter: Nominal diameter of the thread
Thread pitch: Pitch of the thread
Depth: Depth of thread
Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

smarT.NC:
Tool call

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

2 Thread milling

Number

Name

overuiew | Tool | Briil »
]

=g

]

Dianeter

Thread pitch
Depth

Ref. axis

. | Position [

o |
—
500

|
s
Fie

: E =

il

ol

Tool axis

Minor axis
T

LoAD
UNIT DATA

‘ SELECT

HI™

o
z
E
o
N
&

&

TooL
NAME

smarT.NC:
Tool call

Programming

and

Programming

editing

TINC: \SMARTNC\123_DRILL .HU

overview Tool | briii p. | Position [

[
@

M Function:
M Function:

Number

Name

I Tool preselect

o |

—
Se0

—

—

—

—

i E [

Al

=0

=l

DIAGNOSIS

]

&

LoAD
UNIT DATA

‘ SELECT

TooL
NAME

ions

Machining Operat

ining

Def

75



ions

Operat

ining

=l =

ining Machi

Def

76

Additional parameters on the drilling parameters detail form:

Threads per step: Number of thread revolutions by which the tool is

offset.

Globally effective parameters on the global data detail form:

p
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Set-up clearance

2. Set-up clearance

Positioning feed rate

Feed rate for traversing between machining positions
Climb milling, or

Up-cut milling
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Unit 263 Thread Milling / Countersinking
Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for milling

F: Countersinking feed rate [mnm/min] or FU [mm/rev]
Diameter: Nominal diameter of the thread

Thread pitch: Pitch of the thread

Depth: Depth of thread

Countersinking depth: Distance between the top surface of the
workpiece and the tool tip during countersinking.

Clearance to side: Distance between tool tooth and the wall.
Machining positions (see “Defining Machining Positions” on page
145))

Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:

Depth at front: Depth for sinking at front.

0ffset at front: Distance by which the TNC moves the tool center
out of the hole during countersinking at front.

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Positioning feed rate

Feed rate for traversing between machining positions
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Unit 264 Thread Drilling / Milling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for milling
F: Drilling feed rate [mm/min] or FU [mm/rev]
Diameter: Nominal diameter of the thread
Thread pitch: Pitch of the thread
Depth: Depth of thread
Total hole depth: Drilling depth
PIng. dpth. drilling
Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:

Chip breaking depth: Depth at which the TNC is to carry out chip

breaking during drilling.

Upper adv. stop dist.: Set-up clearance for when the TNC returns

the tool to the current plunging depth after chip breaking.
Depth at front: Depth for sinking at front.

0ffset at front: Distance by which the TNC moves the tool center

from the hole center

Globally effective parameters on the global data detail form:
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Unit 265 Helical Thread Drilling / Milling

Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for milling

F: Countersinking feed rate [mnm/min] or FU [mm/rev]
Diameter: Nominal diameter of the thread

Thread pitch: Pitch of the thread

Depth: Depth of thread

Countersink: Select whether countersinking occurs before or after
thread milling

Depth at front: Depth for sinking at front.

0ffset at front: Distance by which the TNC moves the tool center
from the hole center

Machining positions (see “Defining Machining Positions” on page
145.)
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DL: Delta length for tool T

DR: Delta radius for tool T
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Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:
None.

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Positioning feed rate

Feed rate for traversing between machining positions
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Unit 267 Thread Milling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for milling
F: Countersinking feed rate [mm/min] or FU [mm/rev]
Diameter: Nominal diameter of the thread
Thread pitch: Pitch of the thread
Depth: Depth of thread
Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
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Additional parameters on the drilling parameters detail form:
Threads per step: Number of thread revolutions by which the tool is
offset.

Depth at front: Depth for sinking at front.
0ffset at front: Distance by which the TNC moves the tool center
from the stud center

Globally effective parameters on the global data detail form:
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Pockets/studs machining group

The following working units are available for the milling of simple
pockets, studs and slots in the Pockets/Studs machining group:

Unit

Soft key

Page
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Unit 251 Rectangular Pocket

Parameters on the overview form:
Machining operation: Select via soft key roughing and finishing, or
only roughing, or only finishing.
T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for plunging [mmm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Pocket length: Pocket length in the reference axis.
Pocket width: Pocket width in the auxiliary axis.

Corner radius: If not entered, smarT.NC sets the corner radius equal
to the tool radius.

Depth: Final depth of the pocket.
Plunging depth: Infeed per cut
Machining positions (see “Defining Machining Positions” on page
145.)
Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

smarT.NC:
Tool call

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

Machining operation
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Additional parameters on the pocket parameters detail form:

Allowance for side: Finishing allowance for the side
Allowance in depth: Finishing allowance for the depth

Infeed for finishing: Infeed for finishing on the side. If nothing is

entered, finishing is performed in one infeed.

F rate for finishing: Feed rate for finishing [mm/min], FU [mm/rev]

or FZ [mm/tooth]

Angle of rotation: Angle by which the entire pocket is rotated.

Pocket position: Position of the pocket referenced to the
programmed position.

Globally effective parameters on the global data detail form:

o
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p

iz,
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Set-up clearance

2. Set-up clearance

Overlap factor

Feed rate for traversing between machining positions
Climb milling, or

Up-cut milling

Plunge in a helical motion, or

Plunge in a reciprocating motion, or

Plunge vertically

smarT.NC: Programming

First side length?

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

Machining operation
o ore.
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Defining Machining Operations

Unit 252 Circular Pocket
Parameters on the overview form:

Machining operation: Select via soft key roughing and finishing, or
only roughing, or only finishing.

T: Tool number or name (switchable via soft key) 5 i!
S: Spindle speed [rpm] or cutting speed [m/min or ipm] #[] T?"?'
F: Feed rate for plunging [mmm/min], FU [mm/rev] or FZ [mm/tooth] T E—

F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Diameter: Finished diameter of the circular pocket

Depth: Final depth of the pocket.

Plunging depth: Infeed per cut

Machining positions (see “Defining Machining Positions” on page

smarT.NC:
Tool call

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

i

»
<+ [[@]]zs2 circuiar pocket

Machining operation

okal O [kl

Overview ‘ Tool | Pocket p. | Position | »

. Nunber
7 Nane

Ref. axis _Minor axis

o ) n
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Tool axis

I DIAGNOSIS
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tool change (machine-dependent)

145) M ‘ L ‘ u‘ ‘ UNIT DATA ‘ NAME l
Additional parameters on the tool detail form:
smarT.NC: Programming ::223?
DL: Delta length for tool T Tool call -
DR: Delta radius for tool T B R . N " g
. . 5 e overvien Tool ‘ Pocket p. | Position [
DR2: Delta radius 2 (corner radius) for tool T
. . [a] o [
M function: Any miscellaneous function M : '°°1 o I — %
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3 = R 1
- =
Tool preselect: If needed, this is the number of the next tool for faster e,

. Nunber
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Additional parameters on the pocket parameters detail form:

Allowance for side: Finishing allowance for the side
Allowance in depth: Finishing allowance for the depth

Infeed for finishing: Infeed for finishing on the side. If nothing is

entered, finishing is performed in one infeed.

F rate for finishing: Feed rate for finishing [mm/min], FU [mm/rev]

or FZ [mm/tooth]

Globally effective parameters on the global data detail form:
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gz,
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p
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T

Set-up clearance

2. Set-up clearance

Overlap factor

Feed rate for traversing between machining positions
Climb milling, or

Up-cut milling

Plunge in a helical motion, or

Plunge vertically

smarT.NC:
Circle diameter?

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL . HU

Pocket parameters

O

Machining operation
° or.

oueruieu | Too1  Pocket . | position [

Diameter se |
Depth 20

Plunging depth 5

Allouance for side o

Allowance in depth
Infeed for finishing
F rate for finishing
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smarT.NC:
Set-up clearance?

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

v [@siover asta

Machining operation

5 ar.

Pocket p. | Position Global data ¢
Selup clearance P
2nd set-up clearance [SBLLIIING
ouer]ap factor AT
Er positioning [FMAx
Climb or upcut (Me3> .

Plunging type
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Unit 253 Slot
Parameters on the overview form:

Machining operation: Select via soft key roughing and finishing, or
only roughing, or only finishing.

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for plunging [mmm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Slot length: Slot length in the reference axis.

STot width: Slot width in the auxiliary axis.

Depth: Final depth of the slot

Plunging depth: Infeed per cut

Machining positions (see “Defining Machining Positions” on page
145.)

Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

smarT.NC:
Tool call

Programming
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editing

TNC: \SMARTNC\123_DRILL .HU

Machining operation
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Additional parameters on the pocket parameters detail form:

Allowance for side: Finishing allowance for the side
Allowance in depth: Finishing allowance for the depth

Infeed for finishing: Infeed for finishing on the side. If nothing is
entered, finishing is performed in one infeed.

F rate for finishing: Feed rate for finishing [mm/min], FU [mm/rev]
or FZ [mm/tooth]

Angle of rotation: Angle by which the entire pocket is rotated.
Slot position: Position of the slot referenced to the programmed

position.

Globally effective parameters on the global data detail form:

o

(1113

iz,
_‘_,)

=\ [

Set-up clearance

2. Set-up clearance

Feed rate for traversing between machining positions
Climb milling, or

Up-cut milling

Plunge in a helical motion, or

Plunge in a reciprocating motion, or

Plunge vertically

smarT.NC: Programming

Length of slot?

Programming
and editing

TINC: \SMARTNC\123_DRILL . HU

Pocket parameters

Machining operation
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Depth [Fze
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Unit 254 Circular Slot
Parameters on the overview form:
Machining operation: Select via soft key roughing and finishing, or
only roughing, or only finishing.
T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for plunging [mmm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Center in 1st axis: Center of pitch circle in reference axis.
Center in 2nd axis: Center of pitch circle in auxiliary axis.
Pitch circle diameter
Starting angle: Polar angle of the starting point.
Angular length
Slot width
Depth: Final depth of the slot
Plunging depth: Infeed per cut

Machining positions (see “Defining Machining Positions” on page
145.)

smarT.NC: Programming

Tool call
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Programming

editing
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Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

Tool call

smarT.NC: Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU
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Additional parameters on the pocket parameters detail form:

Allowance for side: Finishing allowance for the side
Allowance in depth: Finishing allowance for the depth

Infeed for finishing: Infeed for finishing on the side. If nothing is
entered, finishing is performed in one infeed.

F rate for finishing: Feed rate for finishing [mm/min], FU [mm/rev]
or FZ [mm/tooth]

Stepping angle: Angle by which the entire slot is rotated further.

Number of repetitions: Number of machining operations on a pitch
circle.

Slot position: Position of the slot referenced to the programmed
position.

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Feed rate for traversing between machining positions

o

Climb milling, or

e
1
_‘_,)

Up-cut milling

Plunge in a helical motion, or

Plunge in a reciprocating motion, or

Plunge vertically

NI [

smarT.NC:

Programming

Programming
and editing

Center in 1st axis?
TNC : \SMARTNC\123_DRILL .HU Machining operation
- B s © [l . 3 I
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v overuieu | Tool Pocket p. | Position [¢) —
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Center in 2nd axis +50 El Q'
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Depth ~Ze Ty
Plunging depth B =
Allowance for side G
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Slot position c
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smarT.NC: Programming ol
and editing
Set-up clearance?
TNC : \SMARTNC\123_DRILL .HU Machining operation
- . - = " g
aa
» Pocket p. | Position Global data |‘ [ —
- Setup clearance

v [@siovat asta

2nd set-up clearance [5@ G
Er positioning

Climb or upcut (M@3)

SIE
i

Plunging type




Programming
and editing

Unit 256 Rectangular Stud smarT.NC: Programming
. T 1 il
Parameters on the overview form: S S8

TNC : \SMARTNC\123_DRILL . HU overvien | Tool | Stud paran | Position | >

(4]

T: Tool number or name (switchable via soft key)

256 Rectangular stud

S: Spindle speed [rpm] or cutting speed [m/min or ipm] - f[i] s %L

)

c

.2

el

©

S

2

F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth] & il o
. . orkpc. :lank length 75 vl o))

F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth] Stud wigth 7o v Y e
Stud Tength: stud length in the reference axis S o =
Workpiece blank length: blank length in the reference axis STE=— "“j'"m e im o p— S
Stud width: stud width in the auxiliary axis — \ i §
Workpiece blank width: blank width in the reference axis w0 172 o
Corner radius: Radius of the stud corner = i
Depth: Final depth of the stud LD e £
ep ° |na ep O e S u ‘ ‘ | UNIT DATA ‘ NAME t
(a]

Plunging depth: Infeed per cut

Machining positions (see “Defining Machining Positions” on page .
145) smarT.NC: Programming
. Tool call

Programming
and editing

TNC: \SMARTNCN123_DRILL . HU overview Tool | Stud param | Position [>

(1]

Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T
M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3 e

Tool preselect: If needed, this is the number of the next tool for faster i smeos | [Qlee
tool change (machine-dependent)
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Additional parameters on the stud parameters detail form:

Allowance for side: Finishing allowance for the side

Angle of rotation: Angle by which the entire stud is rotated

Stud position: Position of the stud referenced to the programmed
position.

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

;;ﬂ Overlap factor

Feed rate for traversing between machining positions

,@ Climb milling, or
Up-cut milling

smarT.NC: Programming

First side length?

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

Stud parameters

Oueruieu | Tool Stud paran | Position >

Stud length

Workpc. blank length
Stud width

Workpc. blank width
Corner radius

Depth

Plunging depth
Allouance for side
Angle of rotation
Stud position
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Programming
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and editing
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Unit 257 Circular Stud smarT.NC: Programming P
Parameters on the overview form: ,If\:":,szjz:_:,m,Hu p——
T: Tool number or name (switchable via soft key) i (4] 2 i
. . . . 257 Circular stud 5 ,—
S: Spindle speed [rpm] or cutting speed [m/min or ipm] ‘ f[i] [ %
F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth] B —
i . dorkpices paanc aia. | IRSTVRY
F: Feed rate for plunging Imm/min] or FU [mm/rev] or FZ [mm/tooth] bentn Eam—| | -ha
Finished diameter: Finished diameter of the circular stud - -
Workpiece blank diameter: Workpiece blank diameter of the circular ! ; :
StUd Nome DIAGNOSIS
. ‘ on
Depth: Final depth of the stud —
Plunging depth: Infeed per cut =EE
Machining positions (see “Defining Machining Positions” on page ‘ ‘ ‘ Lo ‘ seeer, | roo
145) UNIT DATA NAME
Additional parameters on the tool detail form:
smarT.NC: Programming :::"::’:':::
DL: Delta length for tool T Tool call
DR: Delta radius fOI’ tool T INC S MORTN N2 S 8D R (YA overview Tool | stud param | Position [>
. . (i) —
DR2: Delta radius 2 (corner radius) for tool T (D) ——
M function: Any miscellaneous function M % %
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3 o (1] — 0
Tool preselect: If needed, this is the number of the next tool for faster :: — !
tool change (machine-dependent) " Function: —
M Function: —_—
B e
[
=n
B =
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Additional parameters on the pocket parameters detail form: K

Allowance for side: Finishing allowance for the side

Globally effective parameters on the global data detail form:

Set-up clearance

2. Set-up clearance

Overlap factor

Feed rate for traversing between machining positions
Climb milling, or

Up-cut milling

smarT.NC:
Finished part

Programming
diameter?

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

tud parameters

Oueruieu | Tool Stud paran | position >

Finished part dia. e |
Workpiece blank dia. °

Depth -ze
Plunging depth 5

Allouance for side °
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smarT.NC:
Set-up clearance?

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU
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Stud paran | Position Global aata [¢
5=tup clearance z____
d set-up clearance |58 g

Overlap factor

Er positioning
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Unit 208 Bore Milling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Diameter: Nominal diameter of the hole.
Depth: Milling depth.
Plunging depth: Depth of the tool plunge with each helix (360°).
Machining positions (see “Defining Machining Positions” on page
145.)

Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

smarT.NC:
Tool call

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

overuiew | Tool | Driil . | Position |

M
E o @
s\
8 Bore milling @
FE| 150 & i;L
Dianeter o W
=5 Depth Fze
Plunging depth 0.25 Tk
Ref. axis Minor axis _ Tool axis
[ [ |
l Number  .....
i? Name
IO 1/3
EE
LoAD S, TooL
smarT.NC: Programming Rrosraaming
and editing
Tool call
TNC: \SMARTNC\123_DRILL . HU Overview Tool | Drill p. ‘ Position |4’
M
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E——
=3 s %
—
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e
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! WL ao0cs I Tool preselect DIAGNOSIS
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Additional parameters on the drilling parameters detail form:

Predrilled diameter: Enter if pre-drilled holes are to be machined
again. This allows you to rough-mill holes more than twice as large as

the tool diameter.

Globally effective parameters on the global data detail form:

i
Zyf

Set-up clearance

2. Set-up clearance

Feed rate for traversing between machining positions
Climb milling, or

Up-cut milling

smarT.NC:
Nominal diameter?

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

illing parameters

overvieu | Tool Drili p. | Position [

Diameter
Depth 20

Plunging depth .25
Predrilled diameter o
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smarT.NC:
Set-up clearance?

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU
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Tool | brill p. |Position Giomal dsts ¢
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Contour Program machining group

The following working units for milling pockets and contour trains of any

shape are available in the Contour Program machining group:

smarT.NC: Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU Tool axis

z

co  [ETfprosren: 1z3oRriL mn overuien | uorkeisce biank | options [0 " [
-1 [E@ll700 Prosran settinss Aol el i "
x Ca——
v C——
z EC———

Preset

I Define the preset number

I

@
Global data

!

gl

0

Setup clearance —
Znd set-up clearance 53
F positioning 750
F retraction EEEES
b - DIAGNOSIS
o= .
L
= INFO 13
| E_T
» -
UNIT 122 | UNIT 22 | UNIT 123 | UNIT 124 UNIT 125
) b | 3 e

Unit Soft key Page

Unit 122 Contour Pocket Rough-Out T 122 Page 102
=]

Unit 22 Contour Pocket Fine Roughing ot 22 Page 106
(@2

Unit 123 Contour Pocket Floor Finishing T 128 Page 108
(@

Unit 124 Contour Pocket Side Finishing NI 124 Page 109
=)

Unit 125 Contour Train et 1zs Page 111
.

Unit 130 Contour Pocket on Point Pattern Page 114
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Unit 122 Contour Pocket

n smarT.NC: Programming e
S  With the Contour Pocket working unit you can rough out pockets, which ~ |T°0! €311 _
."3 may contain islands, of any shape. r = nlls.p;. =
o If necessary, you can assign every subcontour its own depth (FCL 2 -+ [@B1z2 contour pocket . =
OQ- function) in the contour detail form. In this case you must always begin ‘H 7

with the deepest pocket. P[] ,
o | "Ll
E Parameters on the overview form: B = .
% T: Tool number or name (switchable via soft key)

e

© S: Spindle speed [rpm] or cutting speed [m/min or ipm] % - o
= F: Feed rate for reciprocating plunge [mmm/min], FU [mm/rev] or FZ S
2’ [mm/tooth] Enter O for perpendicular infeed 5.
= F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth]
g F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth] ‘ ‘ ‘ i ‘ ‘ I

Top surface coordinate: \Workpiece top-surface coordinate given
with respect to the entered depths.

Depth: Milling depth.

Plunging depth: Infeed per cut

Allowance for side: Finishing allowance for the side
Allowance in depth: Finishing allowance for the depth

Contour name: List of the subcontours (.HC files) to be linked. If the
DXF converter option is available, you can use it to make a contour
directly from the form.
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Specify via soft key for each subcontour whether it is a
pocket or an island.

As a rule, always start the list of subcontours with the
deepest pocket!

On the contour detail form you can define up to a
maximum of nine subcontours.
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o Additional parameters on the tool detail form: SHERTLNES Pregranmine T
@ sk
=) DL: Delta length for tool T TG NSHARTNGN123 DRILL U o W . D

s DR: Delta radius for tool T I | ©
S 3 . . I

g DR2: Delta radius 2 (corner radius) for tool T —
o M function: Any miscellaneous function M = :
= Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3 — || =y
= L —

£ Tool preselect: If needed, this is the number of the next tool for faster —

= tool change (machine-dependent) " Function: —

2 . Number ... L — DIAGNOSIS
§ Additional parameters on the mi1ling parameters detail form: seinaie s [ nes o []res Y

o Rounding radius: Rounding radius of the tool midpoint path at inside \ 1”
g corners

= Feed rate factor in %: Percentage factor by which the TNC reduces ‘ ‘ ‘m:zﬂm ‘ ‘ oo, ‘
8 the machining feed rate as soon as the tool moves within the material

over its entire circumference during roughing. If you use the feed rate

Programming
and editing

reduction, then you can define the feed rate for roughing so large that smarT.NC: Programming

there are optimum cutting conditions with the specified path overlap Workpiece surface coordinate?

(global data). The TNC then reduces the feed rate as per your definition | ee-emem overvien | Toed | ms.pers. [0

at transitions and narrow places, so the machining time should be . ek e iy N

reduced in total. : i o B o -
TGRS S5 CER s %

*

pr Rounding radius G
[Ed 111109 paraneters
Feed rate factor oo

zfl]]Ij

!

]

i —

DIAGNOSIS

H[”
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Additional parameters on the contour detail form:

Depth: Separately definable depths for each subcontour (FCL 2

function)

e

As a rule, always start the list of subcontours with the
deepest pocket!

If the contour is defined as an island, the TNC interprets the
entered depth as the island height. The entered value
(without an algebraic sign) then refers to the workpiece top
surface!

If the depth is entered as 0, then for pockets the depth
defined in the overview form is effective. Islands then rise
up to the workpiece top surface!

Globally effective parameters on the global data detail form:

8

gz,
bgF

=

: ».‘l—;e
-

b2

T

Set-up clearance

2. Set-up clearance
Overlap factor
Retraction feed rate
Climb milling, or

Up-cut milling
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Contour name?

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU
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]
]
)
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(lim} N
| \
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Tool | Mils.para. Contour geomstry [(

smarT.NC: Programming
Set-up clearance?

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

v [@siover asta

Contour geometry

Setup clearance
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Unit 22 Fine Roughing

With the fine roughing unit you can use a smaller tool to rework a contour
pocket that has been roughed-out with unit 122. In this step, smarT.NC
machines only the places the previous tool did not reach.

Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]

Coarse roughing tool: Number or name of the tool (switchable via
soft key) with which you have coarse-roughed the contour.

Plunging depth: Infeed per cut
Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

smarT.NC:
Tool call

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

overview | Tool [M11s.para. |G1obal datal

¥ T8
: i
- » [G22 contour pocket fine roushin
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UNIT DATA
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smarT.NC:
reel gzl

Programming
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and editing
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INFO 13
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Additional parameters on the mi1ling parameters detail form:

Fine roughing strategy. This parameter is only effective if the radius
of the fine roughing tool is larger than half the radius of the coarse
roughing tool:

")
c
2
-
©
S
) [
Between areas that need to be fine-roughed, move the tool 8—
- along the contour at the current depth.
Between areas that need to be fine-roughed, retract the tool g’
2 to safety clearance and move to the starting point of the ‘e
next area to be roughed out. =
o
[}
Globally effective parameters on the global data detail form: ST RS PrerromAnE Frsmaine =
. Feed rate for retraction? 2 o))
ﬂe Retraction feed rate VDN SR 2 L overvieu | Tool |Mils.para. Giopsi dats| [=
m:a= r retraction .E
=
[T
(a]

i E =

+[@ Js10021 asta

=)
w

?

I DIAGNOSIS
H =
M i |

;
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Unit 123 Contour Pocket Floor Finishing

With the floor finishing unit you can finish the floor of a contour pocket
that has been roughed-out with unit 122.

e

Parameters on the overview form:

Always run the floor finishing operation before side finishing!

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for plunging [mmm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]

Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3
Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

Globally effective parameters on the global data detail form:

i

Retraction feed rate

smarT.NC:
Treel cailll

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL . HU

123 Contour pocket floor finis
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Unit 124 Contour Pocket Side Finishing

With the side finishing unit you can finish the side of a contour pocket
that has been roughed-out with unit 122.

@:5 Always run the side finishing operation after floor finishing!

Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Plunging depth: Infeed per cut

Additional parameters on the tool detail form:

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

M function: Any miscellaneous function M

Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

Tool call

smarT.NC: Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

24 Contour pocket side finish

ouervieu | Tool |Mi1s.para. [Global data|
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Additional parameters on the mi1ling parameters detail form:

Finishing allowance for side: Finishing allowance for finishing in
two or more steps

Globally effective parameters on the global data detail form:

2

P
¥z

Climb milling, or

Up-cut milling

smarT.NC:
Tool call
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and
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editing
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Unit 125 Contour Train

With Contour Train you can machine open and closed contours that you
defined in an .HC program or generated with the DXF converter.

Choose start and end points of the contour that leave enough
@5 space for tool approach and departure!

Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]

Top surface coordinate: \Workpiece top-surface coordinate given
with respect to the entered depths.

Depth: Milling depth.

Plunging depth: Infeed per cut

Allowance for side: Finishing allowance.

Type of milling: Climb milling, up-cut milling or reciprocating
machining.

Radius compensation: Machine the contour with compensation to the
left, to the right, or without compensation.

Type of approach: Approach the contour tangentially on a circular path,
or tangentially on a straight line, or vertically.

Approach radius (Only in effect if tangential approach on a circular path
was selected): Radius of the circular arc.

smarT.NC:

Tool call

Programming

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

v

<

[E=)225 contour train
7]

ouervieu | Tool | M11s.para. |G1obal data

(1]
(@
r[1]
e[
Coord. top surface
Depth

Plunging depth
Allouance for side

Climb or upcut (M@3) ©

Radius compensation @ |

Approach radius
Center angle

Contour name

LoAD
UNIT DATA

SELECT
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Center angle (Only in effect if tangential approach on a circular path
was selected): Angle of the circular arc.

Distance to aux. point (Only in effect if tangential approach on a
straight path or vertical approach was selected): Distance to the
auxiliary point from which the contour is approached.

Contour name: Name of the contour file (.HC) to be machined. If the
DXF converter option is available, you can use it to make a contour
directly from the form.



Additional parameters on the tool detail form:

DL: Delta length for tool T
DR: Delta radius for tool T
DR2: Delta radius 2 (corner radius) for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3
Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
Additional parameters on the mi1ling parameters detail form:
None.

Globally effective parameters on the global data detail form:

L=

2. Set-up clearance
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Tool call
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Unit 130 Contour Pocket on Point Pattern (FCL 3 Function)
With this working unit you can align on any pattern and rough out
pockets, which may contain islands, of any shape.

If necessary, you can assign every subcontour its own depth (FCL 2
function) in the contour detail form. In this case you must always begin
with the deepest pocket.

Parameters on the overview form:

T: Tool number or name (switchable via soft key)
S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for reciprocating plunge [mmm/min], FU [mm/rev] or FZ
[mm/tooth] Enter O for perpendicular infeed

F: Feed rate for plunging [mm/min], FU [mm/rev] or FZ [mm/tooth]
F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Depth: Milling depth.

Plunging depth: Infeed per cut

Allowance for side: Finishing allowance for the side

Allowance in depth: Finishing allowance for the depth

Contour name: List of the subcontours (.HC files) to be linked. If the
DXF converter option is available, you can use it to make a contour
directly from the form.

smarT.NC:
Tool call

Programming

Programming
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editing
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Positions or point pattern: Define the positions at which the TNC
is to machine the contour pocket (see “Defining Machining Positions”

on page 145.)
Specify via soft key for each subcontour whether it is a
@5 pocket or an island.

As arule, always start the list of subcontours with a pocket
(if required, the deepest pocket)!

On the contour detail form you can define up to a
maximum of nine subcontours.
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o Additional parameters on the tool detail form: SIERT L NEE Pregranmine e
: Too]_ Call and editing
=) DL: Delta length for tool T TG SHARTNOS 173 ORI D o BN T

s DR: Delta radius for tool T I | B
S 3 . .

g DR2: Delta radius 2 (corner radius) for tool T — =
o M function: Any miscellaneous function M ] .
=y Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3 — || =%
£ . — -
£ Tool preselect: If needed, this is the number of the next tool for faster [r—

= tool change (machine-dependent) M Function: —

o . Number ... Lo S— DIAGNOSIS
§ Additional parameters on the mi11ing parameters detail form: soindte s [ nes o [ res :

o Rounding radius: Rounding radius of the tool midpoint path at inside \ !”
g corners

e Feed rate factor in %: Percentage factor by which the TNC reduces ‘ ‘ ‘m;"fm ‘ ‘ ron l
3 the machining feed rate as soon as the tool moves within the material

over its entire circumference during roughing. If you use the feed rate

Programming
and editing

reduction, then you can define the feed rate for roughing so large that smarT.NC: Programming

there are optimum cutting conditions with the specified path overlap Workpiece surface coordinate?
(global data). The TNC then reduces the feed rate as per your definition | ee-eme.m overvien | Teet | mis.para. [0 .
oy . . . . Coord. top surface fa
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Additional parameters on the contour detail form:

Depth: Separately definable depths for each subcontour (FCL 2

function)

e

As a rule, always start the list of subcontours with the
deepest pocket!

If the contour is defined as an island, the TNC interprets the
entered depth as the island height. The entered value
(without an algebraic sign) then refers to the workpiece top
surface!

If the depth is entered as 0, then for pockets the depth
defined in the overview form is effective. Islands then rise
up to the workpiece top surface!

Globally effective parameters on the global data detail form:
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Surfaces Machining Group

The following working unit is available for surfacing operations in the
surfaces machining group:

Unit Soft key Page

smarT.NC:

Programming

Programming
and editing

Unit 232 Face Milling Page 119
&

TNC:\SMARTNC\123_DRILL .HU
~o  [Errosran: 12a.0RrLL mn

"1 [Emll?o0 Prosran settinss

UNIT 232

Tool axis z
dew | blank | options [
Dimensions of blank
MIN point MAX point
x 3 100
v 3 108
z a0 )
Preset
I Define the preset number
@
Global data
Setup clearance z
2nd set-up clearance 50
F positioning 750
F retraction EEEES]




Unit 232 Face Milling
Parameters on the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

F: Feed rate for plunging [mm/min] or FU [mm/rev] or FZ [mm/tooth]
Milling plan: Selection of the milling plan

Starting point in 1lst axis: Starting point in the reference axis
Starting point in 2nd axis: Starting point in the auxiliary axis
Starting point in 3rd axis: Starting point in the tool axis

End point in 3rd axis: End point in the tool axis

Allowance in depth: Finishing allowance for the depth

1st side length: Length of the surface to be milled in the reference
axis, referenced to the starting point

2nd side length: Length of the surface to be milled in the auxiliary axis,
referenced to the starting point

Maximum infeed: Maximum infeed per cut

Clearance to side: Lateral distance by which the tool moves beyond
the surface

smarT.NC:
Tool call

Programming

Programming
and editing
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Additional parameters on the tool detail form:

DL: Delta length for tool T
DR: Delta radius for tool T
DR2: Delta radius 2 (corner radius) for tool T
M function: Any miscellaneous function M
Spindle: Direction of spindle rotation. As a default, smarT.NC sets M3
Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)
Additional parameters on the mi1ling parameters detail form:

F rate for finishing: Feed rate for the last finishing cut.
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Globally effective parameters on the global data detail form:

B

Set-up clearance
2. Set-up clearance
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«» Probing main group smarT.NC: Programming il
c . . . .
© Inthe Probing main group you select the following function groups: NG\ SHARTNN123_DRTLL U ST z
=) < e Program: 123_DRILL mm overview | Workpiece biank | options [¢» M (=]
o ; e T =
5 Function group Soft key . S HE
S s
8 R e
o ROTATION PROBING 7
. . . . ROT Preset
o Touch probe functions for automatic determination of a L [ Define the preset nuaver G
c basic rotation L v Y
= Setup clearance iz
c 2nd set-up clearance e
'_E PRESET ¥ positioning o
. . . E F retraction [ —

g Touch probe functions for automatic determination of a 4 > oraenosts
s reference point = e
m Dl:l IO 1/3
c MEASUR'NG MEASURING Eg E i
c Touch probe functions for automatic workpiece C 1
—— ROTATION PRESET MEASURING DIVERSE KINEMATICS| TooL
S measurement - 11 || rnorzon ¥ i
(a]

SPECIAL FUNCT.:

Special function for setting touch-probe data FUNCTZON

KINEMATICS:

Touch probe functions for testing and optimizing of
machine kinematics

TOOL
Touch probe functions for automatic tool measurement

@ For a detailed description of the probing cycles, see the
Touch Probe Cycles Manual, Touch Probe Cycles.
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Rotation function group

The following working units for automatic determination of a basic
rotation are available in the Rotation function group:

Unit Soft key

smarT.NC: Programming Programning
and editing
TNC: \SMARTNC\123_DRILL .HU Tool axis z

Unit 400 Rotation around a Straight Line NIt ae

Unit 401 Rotation around two Holes NIt qgl

Unit 402 Rotation around two Studs NIT g2

| | L

Unit 403 Rotation around a Rotary Axis

c
2
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5

403

UNIT 400
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b |
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UNIT 401
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Y 700 Program settings
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Global data

Setup clearance
2nd set-up clearance

F positioning
F retraction

UNIT 403

UNIT 405

Unit 405 Rotation around the C Axis NIT a05

=
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Programming
and editing

Preset (Datum) function group smarT.NC: Programming

7}
©  The following working units for automatic datum setting are available in  [wo:smwmosza oz Tool axiz z
H <o B Jprogran: 123_oRILL mm overuiew | Workpiece biank | options [«> M
¥ the Preset function group: e ey el |
P i = . el
g  Unit Soft key ; o = ]
Unit 408 Slot Center Reference Point (FCL 3 Function) oIy a0 T berine the presst nusber Eay
g’ b @
‘= setip clesrance —
2nd set-up clearance [se
S Unit 409 Ridge Center Reference Point (FCL 3 Function) Gt LocT—
a1
g = E
Ll
o Unit 410 Datum Inside Rectangle -
» (-
£ b
IE . . UNIT 410 UNIT 411 UNIT 412 UNIT 413 UNIT 414 UNIT 415
D Unit 411 Datum Outside Rectangle
(a]

Unit 412 Datum Inside Circle

Unit 413 Datum Outside Circle

Unit 414 Datum Outside Corner

Unit 415 Datum Inside Corner

@ Unit 416 Datum in Circle Center

124




Unit Soft key

Unit 417 Datum in Touch Probe Axis
o

Unit 418 Datum from 4 Holes

Unit 419 Datum in One Axis UNIT 419

Defining Machining Operations
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Measuring function group

The following working units for automatic workpiece measurement are
available in the Measuring function group:

Unit Soft key

smarT.NC:

Programming

Programming
and editing

Unit 420 Measure Angle

UNIT 420

Unit 421 Measure Hole

UNIT 421

UNIT 422

Unit 422 Measure Cylindrical Stud

Unit 423 Measure Rectangle Inside

UNIT 423

TNC:\SMARTNC\123_DRILL .HU
<o [Eprosran: 12a-0RrLL mn

1 [Egll700 Prosran ssttinos

b -

-

I -
b (-
» (-
» (-

Tool axis

ouervieu | Workpiece blank | Options [¢»

Dimensions of blank

MIN point
x C—
v o —
z I —

Preset

z

MAX potnt
[+1e6
Er
[ —

[ Define the preset number

@
Global data

Setup clearance

2nd set-up clearance
F positioning

F retraction

[

UNIT 420

=5

UNIT 421

UNIT 422

(ef

UNIT

423 | UNIT 424

Unit 424 Measure Rectangle Outside

UNIT 424

Unit 425 Measure Width Inside

UNIT 425

UNIT 426

Unit 426 Measure Width Outside

o | | ]|

Unit 427 Measure Coordinate

UNIT 427

iy
i




Unit Soft key

Unit 430 Measure Bolt Hole Circle NIt 430

Unit 431 Measure Plane

Defining Machining Operations
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Diverse functions function group

The following working unit is available in the special functions function

group:

Unit

Soft key

smarT.NC: Programming

Programming
and editing

Unit 441 Touch Probe Parameters

UNIT 441
|

TNC:\SMARTNC\123_DRILL .HU
~o  [Eprosrn: 12a-0RrLL mn

"1 [Egll?o0 Prosran settinss

Tool axis

ouervieu | Uorkpiece blank | Options [

Dimensions of blank
MIN point

X I —
v R
z [Fae

Preset

MAX point

z

EC——
EC
|

I Define the preset number

@
Global data

Setup clearance

2nd set-up clearance
F positioning

F retraction

=

]

= IIIEE

4
Ll

!

= [

UNIT 441 ‘

b

{ el
I 2

[
5

A




Kinematics measurement function group (option)
The following units are available in the kinematics function group:

Unit Soft key

smarT.NC: Programming Programning
and editing
TNC: \SMARTNC\123_DRILL .HU Tool axis z

Unit 450 Kinematics backing-up/restoring NIt ase

Unit 451 Kinematics Testing/Optimizing NIt as1

Unit 452 Preset Compensation oIt asz
@ |

Y 700 Program settings

UNIT 459

Program:

123_DRILL mm

b .

b -

-
|
v -
» |-

UNIT 451

UNIT 452

@ I

overview | Workpiecs blank | Options [«

Dimensions of blank

MIN point
x C—
v C—
z E—

Preset

MAX point
T a—
T a—
|

I Define the preset number

@

Global data

Setup clearance

2nd set-up clearance
F positioning

F retraction
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Tool function group

The following working units for automatic tool measurement are available
in the Tool function group:

Unit

smarT.NC: Programmin

g

Programming
and editing

Unit 480 TT: Calibrate TT

Unit 481 TT: Measure Tool Length

Unit 482 TT: Measure tool radius

Unit 483 TT: Measure entire tool

TNC: \SMARTNC\123_DRILL .HU

- e Program: 123_DRILL mm

K 700 Program settings

> (-

> -

v (-
1>
|
1>

Tool axis

oueruieu | Uorkpiece blank | Options [¢»

Dimensions of blank

MIN point
X o
v e
z [Fae

Preset

I Define the preset number

z
M

MAX point
+100

+100
E—

E

e

Global data

Setup clearance

2nd set-up clearance
F positioning

F retraction

=0
i
~a >

DIAGNOSIS

M

INFO 1/3

-

UNIT 482

s

uvnlaa UNIT
2

cAL.

UNIT 481

2

483 ’

z

|




Programming
and editing

Conversion main group smarT.NC: Programming

%)
c
The following functions for coordinate transformation are available in the  fme-smsmoszsom Too1 exis 3 _ 0
Conversion main group: R eyl . RS
- = x T e s S <
Function Soft key Page : C— L — %L 8_
UNIT 141 (FCL 2 FUNCTION): Page 132 FoiTine the oreset nuver 0.8 =
Datum shift 5% e T ¥ e
Setup clearance =z =
2nd set-up clearance s .E
H . F positioning Eo—
E/INIT 8 (FCL 2 function): ul@j@ Page 133 fasmationn e — .S
Irrori I’]g & '; g Dmgmosxs o
UNIT 10 (FCL 2 function) Page 133 - =2 =
unction): UNIT 10 age ED mFo 143 o
Rotation =1 £
UNIT 1 UNIT 8 UNIT 10 UNIT 11 UNIT 140 UNIT 247 -E
UNIT 11 (FCL 2 function): Page 134 5% ) = ANy .
Scaling = (]
UNIT 140 (FCL 2 fUnCtiOn): UNIT_ 140 Page 135
Tilting the working plane with the PLANE | 4#2
function
UNIT 247: Page 137
Preset number 414 1d]

Datum shift using the datum table

UNIT 7 (FCL 2 FUNCTION, 2ND SOFT Page 138
KEY ROW): =

UNIT 404 (2hd SOft—key I’OW): UNIT 404 Page 138
Set basic rotation 1
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Unit 141 datum shift

With unit 141 datum shift, you define a datum shift with the direct input
of shift values in the specific axes, or by definition of a number from the
datum table. You need to have specified the datum table in the program
header.

Define datum shift via value entry

Select the desired definition type via soft key
Define datum shift via the datum table. Enter datum number
or select SELECT NUMBER via soft key

RESET Reset the datum shift

DATUM
SHIFT

Completely reset datum shift: Press the RESET DATUM

@5 SHIFT soft key. If you only want to reset the datum shift in
specific axes, program the value 0 in the form for the
respective axis.

smarT.NC: Programming
Number from datum table?

Programming
and editing

TNC: \SMARTNCN123_DRILL.HU
Datum number [
- [El c g
ata
v B o
[EF291 patun snise
s ;L
J
T |
S
=]
e
gl milig DIAGNOSIS
2% |
INFO 1/3
=B
VALUES TABLE RESET G
N DATUM
h SHIFT e

smarT.NC: Programming
Number from datum table?

Programming
and editing

TNC: \SMARTNCN123_DRILL.HU
Datum number [
- " g
aa
v B o
[EF291 patun snise
s ;L
J
T |
S
=]
e
gl milig DIAGNOSIS
2% |
INFO 1/3
VALUES TABLE RESET G
N DATUM
h SHIFT e




Unit 8 Mirroring (FCL 2 function)
With unit 8 you use check boxes to define the desired mirrored axes.

&

If you define only one mirrored axis, the TNC changes the
machining direction.

Reset mirroring: Define unit 8 without mirrored axes.

Unit 10 Rotation (FCL 2 function)
With unit 10, rotation, you define an angle of rotation by which smarT.NC

rotates the subsequently defined operations in the active working plane.

Before Cycle 10, at least one tool call must be programmed
including definition of the tool axis so that smarT.NC can find
the plane of rotation.

e

Reset rotation: Define unit 10 with rotation 0.

smarT.NC: Programming
Mirror image axis?

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

Mirrored axes

[C3]s mirroring

DIAGNOSIS
==
IO 1/3

Defining Machining Operations

smarT.NC: Programming
Rotation angle?

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU
’
E
+  [i=]se rotation

Rotat. angle
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Unit 11 Scaling (FCL 2 function)
With unit 11 you define a scaling factor with which you can run the

subsequently defined operations with enlarged or reduced dimensions.

=y

With machine parameter MP7411 you specify whether the
scaling factor is to be effective only in the active working
plane or also in the tool axis.

Reset scaling factor: Define unit 11 with scaling factor 1.

smarT.NC: Programming
End of the machining unit

Programming
and editing

TNC: \SMARTNC\123_DRILL . HU

- |
D i
[E]s1 sea1ins

Scaling factor

BxsCL




Unit 140 Tilt plane (FCL 2 function)

The machine manufacturer must enable the functions for
% tilting the working plane!

You can only use the PLANE function on machines that have
at least two tilting axes (head and/or table). Exception: The
PLANE AXIAL function (FCL 3 function) can also be used if only
a single rotary axis is present or active on your machine

With unit 140 you can define tilted working planes in various ways. You
can set the plane definition and positioning behavior separately.

smarT.NC: Programming

Spatial angle R?

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

>

+ [ 4o i1t piene

SPATIAL

PROJECTED

Plane definition

[PLANE SPATIAL

Spatial angle A
Spatial angle B
Spatial angle C

Positioning behavior

|

[MoVE
Setup clearance
F positioning

Selection tilt direction

@ Automatic
O Positive
© Negative

Selection type of transformation

@ Automatic

O Rotate tableshead
O Rotate coordinate system

il |
!
gl

DIAGNOSIS

M|

INFO 1/3

o

EULER
Al

VECTOR POINTS

REL. SPA.

RESET ‘
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The following plane definitions are available:

Type of plane definition Soft key

Plane defined by spatial angle

SPATIAL

Plane defined by projection angle PROJECTED

Plane defined by Euler angle FureR

Plane defined by vector vEcToR

Plane defined by three points

POINTS

Defining Machining Operations

Define an incremental spatial angle

|| |

Define axis angles (FCL3 function) ATl

Reset the tilted plane function Reser

7l

You can use soft keys to switch the positioning behavior, the selection of
the tilt direction and the type of transformation.

@ The type of transformation is effective only in
% transformations with a C axis (rotary table).

136



Unit 247 New Datum
With 247 you define a reference point from the active preset table.

smarT.NC: Programming

Number for datum?

Programming
and editing

TNC: \SMARTNCN123_DRILL . HU
¥
v
+  [00zs7 new dstum

Preset number

e

7

25k

=l

DIAGNOSIS

|

INFO 1/3
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Unit 7 Datum shift (FCL 2 function)

the datum table in which smarT.NC will apply the datum

ql—ﬂ? Before you use unit 7 you must select in the program head
numbers (see “Program settings” on page 47.).

Reset datum shift: Define unit 7 with number 0. Ensure that
in line 0 all coordinates are defined as 0.

If you want to define a datum shift by entering coordinates,
use the conversational unit (see “Unit 40 Conversational
Unit” on page 144.).

With unit 7, datum shift, you define a datum number from the datum
table that you have specified in the program header. Select the datum
number via soft key.

Unit 404 Set Basic Rotation
With unit 404 you can set any basic rotation. Use this unit primarily to

reset basic rotations that you have specified through probing functions.

smarT.NC: Programming
Number from datum table?

Programming
and editing

TNG: \SMARTNCN123_DRILL .HU
F

v
577 patun shist

Datum number

SELECT
NUMBER

smarT.NC: Programming
Preset value for rotation angle

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU T

Number in table

[C3]4e4 set ror




Special functions main group

The following varied functions are available in the special functions main

group:

Function

Soft key

Page

smarT.NC: Programming

Programming
and editing

UNIT 151:
Program call

Page 140

UNIT 799:
Program end unit

UNIT 151
cALL
UNIT 799

b
PCOEND PGM

Page 141

UNIT 70:
Enter positioning block

Page 142

UNIT 60:
Enter miscellaneous functions M

UNIT 60

Page 143

TINC: \SMARTNC\123_DRILL .HU

<o [ETprosren: 1zsoRrLL mn

Dinensions of blsnk
"1 [Emlloo0 Prosran settinas

Tool axis

z

overvieu | Workpiece blank | Options [«> M =]

f—]
MIN point Max point e

x +0 +100

v - a— ;

z -a0 ) W

Preset

I Define the preset number E T
e

e =
T

Global data

Setup clearance Z

2nd set-up clearance 53

F positioning 750

F retraction EEEEE]

M|

Machining Operat

> - DIAGNOSIS
b (.|
b =
> - INFO 13
I -—T
» (-
UNIT 151 UNIT 788 | UNIT 70 UNIT B0 | UNIT Se | UNIT 40 ==
o = |B_¥] Zlea ol |
= P | | A | ETTR |

UNIT 50:
Separate tool call

UNIT S50

Page 143

UNIT 40:
Conversational unit

Page 144

UNIT 700 (2nd soft-key row):
Program settings

UNIT 700

Page 47
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Unit 151 Program Call
From smarT.NC you use this unit to call any program of the following file
type:

smarT.NC unit program (file type .HU)

Conversational dialog program (file type .H)

ISO program (file type .1)

Parameters in the overview form:

Program Name: Enter the path and name of the program to be called.

e

If you want to call the desired program via soft key (pop-up
window, see figure at bottom right), then the program
must be saved in the TNC:\smarTNC directory.

If the desired program is not stored in the TNC:\smarTNC
directory, you must enter the complete path.

smarT.NC: Programming
Program call

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

g
,

151 Program call

|
|
i) Y
| - e
| N
lim|

Program name

SELECT

H

SELECT

DIAGNOSIS
INFO 1/3

SELECT

smarT.NC: Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

Program name

-
.

151 Program call

|
|
i) LI
| - N
| N
|
BEGIN 1 ‘ PFItEE ‘ PR‘EE

P ey file T
W Select file © X

STNC: \SMARTNC\#*.H

0]

L |
gl

DIAGNOSIS

i

INFO 1/3

1

m

N
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Unit 799 Program end unit

With this unit you designate the end of a unit program. You can define
miscellaneous functions M and alternatively a position that the TNC
should approach.

Parameters:
M function: If desired, enter any miscellaneous functions M. The TNC
automatically enters M2 (program end) with defining process
Approach end position: If desired, enter a position to be approached
at program end. Positioning sequence: First the tool axis (Z), then the
machining plane (X/Y)

Workpiece reference system: Coordinates entered reference the
active workpiece datum

M91: Coordinates entered reference the machine datum (M91)

M92: Coordinates entered reference a machine-set position (M92)
defined by the machine manufacturer

smarT.NC: Programming
Miscellaneous function M7

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU M Function:
M Function:

I~ Traverse to end position

[B—J7ss Progran ena

®
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Unit 70 Positioning unit

With this unit you can define a positioning that the TNC should run
between any units.

Parameters:

Approach end position: If desired, enter a position to be approached
by the TNC. Positioning sequence: First the tool axis (Z), then the
machining plane (X/Y)

Workpiece reference system: Coordinates entered reference the
active workpiece datum

M91: Coordinates entered reference the machine datum (M91)

M92: Coordinates entered reference a machine-set position (M92)
defined by the machine manufacturer

smarT.NC: Programming

Coordinates?

Programming
and editing

TG : \SMARTNCN123_DRILL.HU
i =
- |
[i-H7e positionins

| &
5o

@

Coordinate 2z I
Feed rate [FAx
Ref. system: @ Workpiece O M31 0 MaZ
Coordinate X [ |
Coordinate v |
Feed rate [FMAX

Ref. system: ® Workpiece O M31 O M3Z

iy
2
K
i
g‘

0
1

B




Unit 60 M-function unit
You can define any two miscellaneous functions M with this unit.

Parameters:

M function: Input of any miscellaneous functions M

Unit 50 Separate Tool Call
You can define a separate tool call with this unit.

Parameters in the overview form:

T: Tool number or name (switchable via soft key)

S: Spindle speed [rpm] or cutting speed [m/min or ipm]

DL: Delta length for tool T

DR: Delta radius for tool T

DR2: Delta radius 2 (corner radius) for tool T

Define M function: If desired, enter any miscellaneous functions M

Define pre-positioning: If desired, enter a position to be approached
after the tool change. Positioning sequence: First the machining plane
(X/Y), then tool axis (Z).

Tool preselect: If needed, this is the number of the next tool for faster
tool change (machine-dependent)

smarT.NC: Programming
Miscellaneous function M7

Programming
and editing

TNC: \SMARTNC\123_DRILL . HU [ o

M Function:

>
» [E=ZJse misceinaneous functions

E
— 8

B
ey

FO 1/3

I

smarT.NC: Programming

Tool call

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

JJse Too1 ca11 5
o 1]
DRZ

I" Define M function

I Define the pre-positioning

I Tool preselect

FHAX

[FRRx—— | DIASNosIS

INFO 1/3

i
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Unit 40 Conversational Unit

Use this unit to insert conversational dialog sequences between
machining blocks. It can always be used in the following cases:

You require TNC functions for which form entry is not yet available
You want to define OEM cycles

programming blocks that can be entered per conversational

Rﬂ_ﬂ7 There is no limit to the number of conversational
dialog sequence.

The following conversational functions, for which no form input is
possible, can be inserted:

Path functions L, CHF, CC, C, CR, CT, and RND via the gray path function
keys

STOP block via the STOP key

Separate M-function block via ASCIl key M

Tool call with the TOOL CALL key

Cycle definitions

Touch-probe cycle definitions

Program section repeats/subprogram technique

Q-parameter programming

smarT.NC:

Feed rate? F=

Programming

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

|40 conuersational unit

Conversational dialog seauence

BEGIN

1 L Z+250 R@ FMAX
*2  M1zg @

END




Defining Machining Positions

Fundamentals

On the overview form (1) you can directly define the machining positions
of the current machining step in Cartesian coordinates (see figure at top
right). If machining is to be performed at more than three positions or
with machining patterns, you can define up to six more positions—for a
total of nine—on the Positions detail form (2).

Incremental input is allowed beginning with the 2nd machining position.
You can use the | key or soft key to switch over. The first machining
position must be entered as an absolute value.

The fastest, easiest and most accurate way of defining machining
positions is with the pattern generator. The pattern generator
immediately displays the entered machining positions graphically after
the required parameters have been entered and saved.

smarT.NC automatically saves in a point table (.HP file) the machining
positions you defined using the pattern generator. This point table can be
used as often as you like. A very convenient feature is the possibility of

hiding or disabling any machining positions by graphically selecting them.

Point tables that you may have used on older controls (.PNT files) can also
be loaded via the interfaces and used with smarT.NC.
@ If you require regular machining patterns, make use of the
definition possibilities on the Positions detail form. If you
require extensive and irregular machining patterns, use the
pattern generator.

smarT.NC: Programming rrogronning
e - and editing
X coord. of machining 7 osition
TNC: \SMARTNC\123_DRILL . HU overvien | Tool | Briii p. | Position [
5 "
(9] C— B
E =y
. =[®)
FE 150 9 Q'
=5 Select depthsdia. @ r s
Posiuons in 1list Diameter S — 1
— e
= H
Ref. axis  Minor axis _ Tool axis
DIAGNOSIS
g
e
INO 13
/
POSITIONS
b3
smarT.NC: Programming Eiopzamaing,
1 1 s s and editing
X coord. of machining position
TNC: \SMARTNC\123DRILL . HU overuieu | Tool | Dri11 p. Position [0
- = n
= R
v Ref. axis Minor axis Tool axis e
o = ﬂ
'}
[E=JPositions in 1ist =
7 [-hms
=y
DIAGNOSIS
g
s 1
mFo 1/3
B
POSITIONS POINT ROW PATTERN FRAME CIRCLE PITCH CIR s
adia D
« Wi poec] | K3 N e s
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Using machining positions repeatedly

Whether or not you have created machining positions directly on the
form or as an HP file in the pattern generator, you can use these
machining positions for all programmed machining units that directly
follow. Just leave the input fields for the machining positions empty.
smarT.NC then automatically uses the machining positions previously
defined by you.

@ Machining positions stay effective until you define new
machining positions in any subsequent unit.



Defining machining patterns on the Positions smarT.NC: Programming e
- X coord. of machining position
detall form TNC: \SMARTNC\123_DRILL .HU overvien | Tool ] briii Pl Position ‘4, 2
- . i ¢ H
Select any machining unit . e = 2
Select Positions detail form ’ T E g
'}
o
H e : *  [EJpositions in 1:ist TE__
Select the desired machining pattern via soft key =y g;
£
i o £
% After you have defined a machining pattern, the smarT.NC T— o
. . : i ) ©
displays a note with accompanying graphic on the Overview e s
form instead of the input values due to reasons of space. * TS o
Value changes can be performed on the Positions detail A— =K g

PATTERN FRAME ' CIRCLE

EE] | bl | K

form_ INT ROW
. ‘ s o

4
Defi

Programming
and editing

smarT.NC: Programming
Tool call

IHGER S ARINCNT 297 DR EEH U Overuiew | Tool 1 Drill p. | Position ‘ »

i
=+ [Zg]2%e centerins FE - ; Q
Select depth/dia. ® [‘ u

S
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Defined pattern:

Number  .....
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SELECT ‘ e
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Single row, straight or arced ShERT NES Procrannine e
. . . . . . Starting point in X e

0 Starting point 1st axis: Coordinate of the starting point -~ "~
- . . . = N123. . overvien | Tool | brii1 p.  Positi
o of the row in the reference axis of the working plane. -
] Starting point 2nd axis: Coordinate of the starting point ' Eencn e o —
8 of the row in the minor axis of the worlqn_g plane_._ e —— l
a Distance: Distance between the machining positions. You D et (i o
o can enter a positive or negative value 2 "°s‘“°"5 AR "By
E Number of positions: Total number of machining positions. -
= Rotation: Angle of rotation around the entered starting
o point. Reference axis: Major axis of the active machining _—_— w—
§ plane (e.g. X for tool axis Z). You can enter a positive or ol
> negative value 0 12
c Top surface coordinate: Coordinate of the top surface of “
] the workpiece
—— POSITIONS POINT ROW PATTERN FRAME CIRCLE PITCH CIR
5 = ol ka3 [
(a]
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Pattern, straight, rotated or distorted smarT.NC: Programming
Starting point in X

Starting point 1st axis: Coordinate of the starting point S Mo — ey
Egg = = = Overview | Tool | Drill p. osition

Programming
and editing

of the pattern (1) in the major axig of the working |_o|ane._ L
Starting point 2nd axis: Coordinate of the starting point ' stertna vt st s (—| =
of the pattern (2) in the minor axis of the working plane. soacine inist s — 2

. . . . . . o lumber of columns e W
Distance in 1st axis: Distance of the machining positions B e funber of 3ines
in the major axis of the working plane. You can enter a : "°5’“°"5 — e — ?_.?
positive or negative value S, (o

Distance in 2nd axis: Distance of the machining positions
in the minor axis of the working plane. You can enter a
positive or negative value

Number of columns: Total number of columns in the pattern
Number of lines: Total number of rows in the pattern
Rotation: Angle of rotation by which the entire pattern is S
rotated around the entered starting point. Reference axis:
Major axis of the active machining plane (e.g. X for tool axis
Z). You can enter a positive or negative value

Rotary pos. ref. ax.: Angle of rotation around which only
the major axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

Rotary pos. minor ax.: Angle of rotation around which only
the minor axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

Top surface coordinate: Coordinate of the top surface of
the workpiece

The Rotary pos. ref. ax. and Rotary pos. minor ax.
@:5 parameters are added to a previously performed rotation of @
the entire pattern.

POINT

ROW
* oo

PATTERN FRAME

2211 o]

CIRCLE
s,
LEX ]

e,
& ét e

PITCH CIR ‘
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Frame straight, rotated or distorted SERTJNES Pregronmine Prouranaina

Frare Starting point 1st axis: Coordinate of the starting point = e

TNC: \SMARTNC\123_DRILL .HU

Et] of the frame (1) in the major axis of the working plane B

overvien | Tool | brii1 p.  Position
"

E
Starting point 2nd axis: Coordinate of the starting point RN el (8 e —
of the frame (2) in the minor axis of the working plane Soecinuan et exls — S l
Distance in 1st axis: Distance of the machining positions frem s el -
in the major axis of the working plane. You can enter a z "°s“‘°"5 s Rotors pos. rer. ox. || ey
positive or negative value ot o —

Distance in 2nd axis: Distance of the machining positions
in the minor axis of the working plane. You can enter a

positive or negative value e
Number of lines: Total number of rows in the frame
Number of columns: Total number of columns in the frame 'fji

Rotation: Angle of rotation by which the entire frame is e —
rotated around the entered starting point. Reference axis: > e

[

PATTERN FRAME

CIRCLE

PITCH CIR ‘

(R

Defining Machining Positions

Major axis of the active machining plane (e.g. X for tool axis
Z). You can enter a positive or negative value

Rotary pos. ref. ax.: Angle of rotation around which only
the major axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

Rotary pos. minor ax.: Angle of rotation around which only
the minor axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

Top surface coordinate: Coordinate of the top surface of
the workpiece

parameters are added to a previously performed rotation of

@ the entire frame.
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Full circle smarT.NC: Programming el

Center in 1st axis: Coordinate of the circle center point (1) [oolt-hole circle center X : - )
in the major axis of the working plane : S — m,.,» " g 5
Center in 2nd axis: Coordinate of the circle center point (2) ’ center in 1t axis — = B
in the minor axis of the working plane ’ Pl — 2 3
Diameter: Diameter of the bolt hole circle i B e - o
Starting angle: Polar angle of the first machining position. - '§«~§< o
Reference axis: Major axis of the active machining plane £
(e.g. X for tool axis Z). You can enter a positive or negative £
value 'S
Number of positions: Total number of machining positions i §
on the circle ) o 10 o
Top surface coordinate: Coordinate of the top surface of ? = c
the Workplece POSITIONS POINT ROW PATTERN FRAME CIRCLE PITCH CIR .E

C i %

smarT.NC always calculates the angle increment between
@5 two machining positions by dividing 360° by the number of
machining operations.
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Circle segment smarT.NC: Programming e,
) Center in 1st axis: Coordinate of the circle center point (1)~ [2°1t-hole circle center X
- . . . . = N123. 8 overvien | Tool | brii1 p.  Position ‘4»
o in the major axis of the working plane - 0 |s
] Center in 2nd axis: Coordinate of the circle center point (2) ' enter in 15t axis — =
8 in the minor axis of the working plane ke = & ‘
o Diameter: Diameter of the bolt hole circle A -
. . - . * Positions in list Coord. top surface | [ [
g Starting angle: Polar angle of the first machining position. Tg—‘——i
‘= Reference axis: Major axis of the active machining plane :
‘= (e.g. X for tool axis Z). You can enter a positive or negative
L] value T
c . DIAGNOSIS
s Stepping angle/end angle: Incremental polar angle {‘\ﬂ L
between two machining positions. The absolute stopping g
g’ angle can alternatively be entered (switch via soft key). You
= can enter positive or negative values.
—— o o . . o . POSITIONS POINT PRTTEH\I FRAME CIRCLE PITCH CIR
. Number of positions: Total number of machining positions ‘ [ ‘ &5 I
(= on the circle

Top surface coordinate: Coordinate of the top surface of
the workpiece
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Starting the pattern generator
The pattern generator for smarT.NC can be started two different ways:

itions

Directly from the third soft-key row of the smarT.NC main menu, if you
want to directly define several point files in a row

From the form during the machining definition, if you want to enter
machining positions.

Pos

ining

Starting the pattern generator from the main row of the editing

menu File management :;:9::'::'::: 'S
Select the smarT.NC operating mode )
(e — : =
. jcumF File name | Tvpev| size|changea |status|~] ‘E-
Se|eCT the th|rd Soft—key row » Jg;::nss [EIRPOCKRECHTS HC 250 05,06, 2000 e g’
Gt Sercripezenrs i [P " =
. . v OFixture [EVIERECKLINKS HC 202 ©05.05.2008 ¥ ——
PosTTIONS Start the pattern generator: smarT.NC switches to the file =gl [ s O | T e b
manager (see figure at right) and shows any existing point e EinesTocs BRN o i7.00.z000 s—y| 0O
files. > Dincouide | [ Booma GO ia 2:.e2.2008 cooee :
. . . . . . b TOOLKINEMATIC
oTsT .| Eikkkkk HP 344 97.02.2008 ----+
Select an existing point file (*.HP) and open it with the ENT o
key, or e W - B *ox io.05.co0e ——»
' . . . . . PR FIMANZ HP 1453 22.07.2008 —| brasnosrs
e Open a new point file: Enter the file name (without file type), g& %@ Eiasel | nezan e
D an_d co_nfirm with the_ MM or INCH key. smarT.NC opens a % v 2 omene i a3 za0v.z00s o |[NIeERE
point file with the units of measurement you selected, and PGPS - 1
then starts the pattem geﬁel’ator 44 &4 >4 g8 0bjects + 2552.1KBytes / 45081.4MBytes free ]
‘ l—‘ E f B ‘ o
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Starting the pattern generator from a form

Select the smarT.NC operating mode

Select any machining step in which machining positions can
be defined

Select an input field in which a machining position is to be
defined (see figure at top right).

Switch to Define machining positions in point table.

To create a new file: Enter the file name (without file type),
and confirm with the NEW .HP soft key

Specify the units of measurement for the new point file with
the MM or INCH button in the pop-up window. smarT.NC
then starts the pattern generator

To select an existing HP file: Press the SELECT .HP soft
key. smarT.NC opens a pop-up window with available point
files. Select one of the displayed files, and open it with the
ENT key or OK screen button.

To edit an existing HP file: Press the EDIT .HP soft key.
smarT.NC starts the pattern generator.

To select an existing PNT file: Press the SELECT .PNT soft
key. smarT.NC opens a pop-up window with available point
files. Select one of the displayed files, and open it with the
ENT key or OK screen button.

If you want to edit a .PNT file, smarT.NC converts it to an .HP
file! Answer the dialog prompt with OK.

smarT.NC:
X coord.

Programming
of machining position

Programming
and editing

TINC: \SMARTNC\123_DRILL .HU

[EtIPositions in 1:ist

$

overview | Tool | Briil p. | Position |

: C—
:[9)
FE 150
Select depthsdia. @
Diameter -10
-2e

®]
: E =

il o

gl

Ref. axis  Minor axis _ Tool axis

¥
POSITIONS @
i

31l

DIABNOSIS

INFO 1.3

smarT.NC:

Programming
Name of pattern file?

Programming
and editing

TNC: \SMARTNC\123_DRILL .HU

(i}
P}
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i} N
P} S
i}

overview | Tool | briil p. | Position |
(4]
<[
r[F]

|

gg
&]

Select depth/dia.
~1e
~ze

Point pattern

Diameter

il o

=l

DIABNOSIS
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INFO 1.3
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Exiting the pattern generator

Press the END key or soft key. smarT.NC opens a pop-up
window (see figure at right).

Press the ENT key or YES button to save all changes—or to
save a newly created file—and to exit the pattern generator
Press the NO ENT key or NO screen button to discard all
changes, and to exit the pattern generator

Press the ESC key to return to the pattern generator

If you started the pattern generator from a form, then you
automatically return to that form after exiting the generator.

If you started the pattern generator from the main menu,
then you automatically return to the last selected .HU
program after exiting the generator.

smarT.NC:

Defining positions

Programming
and editing

@ End the pattern generator! X

Save unsaved changes?

Ves No cancel

DIAGNOSIS
INFO 1/3
iG] T
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Programming
and editing

Working with the pattern generator smarT.NC: Defining positions

TNC : \SMARTNC\NEW1 . HP

Overview o [BRJPositions: an

The following possibilities are available in the pattern generator for
defining machining positions:

Function Soft key Page R PSP T
Single point, Cartesian PoTNT Page 161

Single row, straight or arced Rou Page 161

Pattern straight, arced or distorted Page 162 — = P [ B R
. 21 et 0 | Y

Frame straight, arced or distorted FRAME Page 163
F300e]

Defining Machining Positions

Full circle B Page 164
3

Circle segment PITON IR Page 165

Change starting height. L Page 166
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Programming
and editing

Definingapattern smarT.NC: Defining positions
Select via soft key the pattern to be defined T

Define the required entry parameters in the form: select the next input
field with the ENT key or the arrow down key

Press the END key to save the entered parameters.

[+12e e 5wl

Coordinate of tor 7| rface =

After you have entered a pattern via a form, smarT.NC displays this 2 5

pattern symbolically as an icon on the left side of the screen in the tree 2.5 Jposition o
V|eW( ) 2.8+ JPosition
4 4
The pattern is displayed graphically in the bottom right quarter of the + <+ 4 oramosts
screen (2) immediately after the entry parameters have been saved. TS + 4 =
R s R s + v INFO 1/3

After opening the tree view with the right arrow key, you can select any
point within the pattern you have created with the arrow down key. o o
smarT.NC displays the selected point on the left in the graphic on the /c3 || el || IR TR | enn

HIDE SHoW eg’mz

Defining Machining Positions

right, marked blue (2). For informational purposes, the Cartesian
coordinates of the currently selected point are shown in the top right
quarter of the screen (4).
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Functions of the pattern generator

Function Soft key

Programming
and editing

smarT.NC: Defining positions

Hide the pattern or position selected in the tree view for /el
machining. Hidden patterns or positions are marked in the e
tree view with a red slash, and in the preview graphics

with a bright red dot.

Reactivate a hidden pattern or position. el

SHoW

Disable the position selected in the tree view for K]
machining. Disabled positions are marked in the tree view | "o
with a red x. smarT.NC does not display disabled positions

in the graphic at all. These positions are not saved in the

.HP file that smarT.NC creates as soon as you exit the

pattern generator.

[F1ze e

5 i
B
3
+ + + +
4 4
B
[ LR S DIAGNOSIS
4 4 ggg
B 4 + 4 * NFO 1/3
u 1
[ i
7 X X RETRACT
/Le] / DISABLE | ACTIVATE () END
HIDE SHOW %)

Reactivate disabled positions
ACTIVATE

Exporting the defined machining positions to a PNT file.
Necessary only if you want to use the machining pattern

on older software levels of the iTNC 530

Show only the pattern selected in the tree view, or show [ erevzes

SINGLE

all defined patterns. smarT.NC shows the pattern selected
in the tree view in blue.




Function

»
o
+
=
@
<

Display or hide rulers

RULERS
OFF

Go to previous page

Go to next page

Go to beginning of file

o
m
@
1
2

-

Go to end of file

m
z
=}

Zoom function: Shift zoom area up (last soft-key row)

Zoom function: Shift zoom area down (last soft-key row)

Zoom function: Shift zoom area to the left (last soft-key
row)

Zoom function: Shift zoom area to the right (last soft-key
row)

HEEEE

Defining Machining Positions
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Function

Soft key

Zoom function: Magnify workpiece. The TNC always
magnifies the center of the view currently being displayed.
Use the scroll bars to position the drawing in the window
so that the desired section appears after the soft key has
been pressed (last soft-key row).

Zoom function: Reduce the workpiece (last soft-key row)

Zoom function: Show workpiece in original size (last soft-
key row)

=




Single point, Cartesian

POINT

X: Coordinate in the reference axis of the working plane
Y: Coordinate in the minor axis of the working plane

Single row, straight or arced

ROW

Starting point 1st axis: Coordinate of the starting point
of the row in the reference axis of the working plane.
Starting point 2nd axis: Coordinate of the starting point
of the row in the minor axis of the working plane.
Distance: Distance between the machining positions. You
can enter a positive or negative value

Number of positions: Total number of machining positions.

Rotation: Angle of rotation around the entered starting
point. Reference axis: Major axis of the active machining
plane (e.g. X for tool axis Z). You can enter a positive or
negative value

smarT.NC:

Defining

positions

Programming
and editing

TINC: \SMARTNC\NEW1 . HP

Pos. Ref. axis

Minor axis

I +0
=3 2 e ]
*

DIABNOSIS

INFO 1.3
0}

smarT.NC: Defining positions

Programming
and editing

TNC\NEW1 . HP

Row

Startng pnt 1st axis
Startng pnt 2nd axis
Distance D

Nr of repetitions
Rotation

+
[+

[+z6 e\
—

+0

" H

1]

Le st

Y

e
ey

INFO 1/3
D]

ining Positions

ining Machi

Def
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Pattern, straight, rotated or distorted smarT.NC: Defining positions

Programming
and editing

NCMNEWL. HP Startng pnt 1st axis il
Startng ent 2nd axis  [+@
Spacing in 1st axis +20
«[Epat tern pecing 4
Spacing in 2nd axis +10
Number of lines 6

=

Starting point 1st axis: Coordinate of the starting point
of the pattern (1) in the major axis of the working plane.

Starting point 2nd axis: Coordinate of the starting point

of the pattern (2) in the minor axis of the working plane. tumber of cotumns o ° B

Distance in 1st axis: Distance of the machining positions ol iy 1 >

in the major axis of the working plane. You can enter a = 5 ] | ‘é._.;?
A W B

positive or negative value

Distance in 2nd axis: Distance of the machining positions
in the minor axis of the working plane. You can enter a
positive or negative value

Number of lines: Total number of rows in the pattern
Number of columns: Total number of columns in the pattern
Rotation: Angle of rotation by which the entire pattern is —_—

rotated around the entered starting point. Reference axis: ‘ ‘ ‘ ‘ ‘

DIAGNOSIS

|

INFO 1/3

)

i

Defining Machining Positions

Major axis of the active machining plane (e.g. X for tool axis
Z). You can enter a positive or negative value

Rotary pos. ref. ax.: Angle of rotation around which only
the major axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

Rotary pos. minor ax.: Angle of rotation around which only
the minor axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

parameters are added to a previously performed rotation of

ql_ﬂ? The Rotary pos. ref. ax. and Rotary pos. minor ax.
the entire pattern.
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Frame straight, rotated or distorted

FRAME

w

Starting point 1st axis: Coordinate of the starting point
of the frame (1) in the major axis of the working plane
Starting point 2nd axis: Coordinate of the starting point
of the frame (2) in the minor axis of the working plane
Distance in 1st axis: Distance of the machining positions
in the major axis of the working plane. You can enter a
positive or negative value

Distance in 2nd axis: Distance of the machining positions
in the minor axis of the working plane. You can enter a
positive or negative value

Number of lines: Total number of rows in the frame
Number of columns: Total number of columns in the frame
Rotation: Angle of rotation by which the entire frame is
rotated around the entered starting point. Reference axis:
Major axis of the active machining plane (e.g. X for tool axis
Z). You can enter a positive or negative value

Rotary pos. ref. ax.: Angle of rotation around which only
the major axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

Rotary pos. minor ax.: Angle of rotation around which only
the minor axis of the machining plane is distorted around the
entered starting point. You can enter a positive or negative
value.

smarT.NC:

Defining positions

Programming
and editing

RTNC\NEW1 . HP.

Startng pnt 1st axis
Startng pnt 2nd axis
Spacing in 1st axis
Spacing in 2nd axis
Number of lines
Number of columns
Rotation

Rotary pos. ref. ax.
Rotary pos.minor ax.

I

= 2

The Rotary pos. ref. ax. and Rotary pos. minor ax.
parameters are added to a previously performed rotation of
the entire frame.

Defining Machining Positions
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Full circle

CIRCLE

Center in 1st axis: Coordinate of the circle center point (1)
in the major axis of the working plane

Center in 2nd axis: Coordinate of the circle center point (2)
in the minor axis of the working plane

Diameter: Circle diameter.

Starting angle: Polar angle of the first machining position.
Reference axis: Major axis of the active machining plane
(e.g. X for tool axis Z). You can enter a positive or negative
value

Number of positions: Total number of machining positions
on the circle

smarT.NC always calculates the angle increment between
two machining positions by dividing 360° by the number of
machining operations.

smarT.NC:

Defining positions

Programming
and editing

NC\NEW1 . HP

s[EJFunr circae

Center in 1st axis
Center in 2nd axis
Diameter

Starting angle

Nr of repetitions

DIAGNOSIS

INFO 1/3
i




Circle segment

PITCH CIR

Center in 1st axis: Coordinate of the circle center point (1)
in the major axis of the working plane

Center in 2nd axis: Coordinate of the circle center point (2)
in the minor axis of the working plane

Diameter: Circle diameter.

Starting angle: Polar angle of the first machining position.
Reference axis: Major axis of the active machining plane
(e.g. X for tool axis Z). You can enter a positive or negative
value

Stepping angle: Incremental polar angle between two
machining positions. You can enter a positive or negative
value. Changing the stepping angle automatically changes
the defined stopping angle.

Number of positions: Total number of machining positions
on the circle

Stopping angle: Polar angle of the last bore hole. Reference
axis: Major axis of the active machining plane (e.g. X for tool
axis Z). You can enter a positive or negative value. Changing
the stopping angle automatically changes the stepping
angle if one was defined.

smarT.NC: Defining positions

Programming
and editing

RTNC\NEW1 . HP.

s[CoJPiten circie

Center in 1st axis
Center in 2nd axis
Diameter

Starting angle
Stepping angle

Nr of repetitions
Stopping angle

2

DIAGNOSIS
INFO 1.3
D] e
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Change starting height.

=

Top surface coordinate: Coordinate of the top surface of
the workpiece.

If you do not define a starting height in the definition of the
machining positions, smarT.NC always sets the coordinate of
the workpiece surface to 0.

If you change the starting height, then the new starting
height is valid for all subsequently programmed machining
positions.

If you select the symbol for the top surface coordinate in the
tree view, then all machining positions for which this starting
height is valid turn green in the preview graphic.

smarT.NC:

Defining positions

Programming
and editing

TNC: \SMARTNC\NEW1 . HP

coordinate of top surface

Coord. top surface
n
=
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=
=]
5 7

DIAGNOSIS

INFO 1/3
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Defining a retraction height for positioning (FCL 3 Function)

Use the arrow keys to select any single position that is to be
approached at a height you define.

S Retraction height: Enter the absolute coordinate at which

Spm the TNC is to approach this position. The TNC marks the
position with an additional circle.

The retraction height you define is always referenced to the
@:5 active datum.

smarT.NC:

Defining positions

Programming
and editing

TNC: \SMARTNC\NEW1 . HP

[+5e [+58 i
a—
Pre-positioning height P—
s Q-
v

25 5o i

DIAGNOSIS
e e g

INFO 1/3
0]

Defining Machining Positions

167



Defining Contours
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Defining Contours

Fundamentals

Contours are defined in separate files (file type .HC). Since .HC files
contain pure descriptions of contours—only geometry data, no
technology data—they can be used flexibly: as contour trains, as pockets
or as islands.

You can create HC files either with the path functions or by using the DXF
converter (software option) to import it from existing DXF files.

Existing contour descriptions in older plain-language programs (.H files)
can easily be converted into smarT.NC contour descriptions (see
Page 177).

Just as with unit programs and the pattern generator, smarT.NC displays
each contour element in the tree view (1) with an appropriate icon. Enter
the data for each contour element in the form (2). In the FK free contour
programming, along with the overview form (2) there are up to three
additional detail forms (4) in which you can enter data (see figure at
bottom right).

smarT.NC: Defining contours
Coordinates?

Programming
and editing

TINC: \SMARTNC\HAKEN . HC | coorainate x

b Coordinate ¥
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smarT.NC: Defining contours
Circle radius?
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Starting the contour programming

The contour programming for smarT.NC can be started in two different
ways:

Directly from the main row of the editing menu, if you want to define
several separate contours in a row.

From the form during the machining definition, when you are supposed
to enter the names of the contours to be machined.

Starting the contour programming from the main row of the editing
menu

Select the smarT.NC operating mode

Select the third soft-key row

gﬂg
5
o
[}
X

Start contour programming: smarT.NC switches to the file
manager (see figure at right) and shows any existing contour
programs
Select an existing contour program (*.HC) and open it with
the ENT key, or

NEW Create a new contour program: Enter the file name (without
file type), and confirm with the MM or INCH key. smarT.NC
opens a contour program with the units of measurement
you selected
smarT.NC automatically inserts two lines for defining the
drawing surface. If required, adjust the dimensions

File management Erostomsing
and editing
[TNC:\smarTNC [PATDUMP . HP
e 2] S TNC: \SMARTNC\* . *
5’23:;;“5 File name | Tvpe~| size[changea |status|] 5]
» CIDEMO [EUHEELPOC3 He 734 12.08.2008 ---—- —
CiDuMPPEM E4B0HR Hp 344 21.02.2008 —-—-+
b Ciaxt F9BOHR1 HP 449 21.02.2008 ----+ 2 ;
» CFixture EIFR1 HP 2778 27.08.2008 —---+ ¥
b CFixtureMes Edkickick HP 344 07.02.2008 —---+
s FILOCHRETHE Hp 3356 22.02.2008 ----+ B —
b CINK FILOCHZEILE HP 823 19.05.2008 ----+ vk Uk
Ciservice FiMANZ HP 1453 22.07.2008 —---+ 5%
LismarTNe  Einnn HP 758 21.02.2008 ---+ oY
v Citncouide  FINEWL HP 109 27.08.2008
v CITOOLKINEMATIC | AN Hp 1350 27.08.2008
oTst L mp1atie HP 1453 21.07.2008
i 3 Eplate HP 1511 17.08.2008
[ EPLATTENPUNKTE Hp 1900 21.02.2008
EIPUNKTE HP 1156 22.07.2008 —---+ DIABNOSIS
R R S gl HP 42025 21.04.2008 --—-+ | |
A d FIUFORM HP 1989 27.08.2008 —-- %&
& b b 1123 HU 1085 27.08.2008 —--
+ 4 tngS_DRILL HU 422 09.10.2008 weo 1/
iHaetrfae HU 1848 ©6.05.2008 —---+ =
4 ¢ b 4 geizs Hu 235 08,06, 2008 ——— = .
95°Gbjects  2552.1KBytes s 44676.4aM6y (es tree 7 =
PAGE PAGE SELECT copy SELECT NEU LAsT
iﬁ NN FILE FILES
t ‘ -' TYPE [ END

ining Contours
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Starting contour programming from a form

Select the smarT.NC operating mode

Select any machining step for which contour programs are
required (Unit 122, Unit 125).

Select the input field in which the name of the contour
program is to be defined (1, see figure)

To create a new file: Enter the file name (without file type),
and confirm with the NEW soft key

Specify the units of measurement for the new contour
program with the MM or INCH button in the pop-up
window: smarT.NC opens a contour program with the units
of measurement you selected, opens contour
programming, and automatically takes over the workpiece
blank definition specified in the unit program (definition of
the drawing surface)

To select an existing HC file: Press the SELECT HC soft
key. smarT.NC opens a pop-up window with available
contour programs. Select one of the displayed contour
programs, and open it with the ENT key or OK button.

To edit an existing HC file: Press the EDIT soft key.
smarT.NC starts contour programming.

To select an HC file with the DXF converter: Press the
SHOW DXF soft key. smarT.NC opens a pop-up window
with available DXF files. Select one of the displayed DXF
files and confirm your selection with the ENT key or the OK
button. The TNC starts the DXF converter, with which you
select the desired contour and can save the contour name
directly in the form (see “Processing DXF Files (Software
Option)"” on page 178).

smarT.NC:
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Exiting the contour programming

Press the END key: smarT.NC exits the contour
programming and returns to the state from which you
started contour programming: Either to the last active .HU
program, if you started from the smarT.NC main row, or to
the entry form of the machining step, if you started from the
form.

If you started contour programming from a form, then you
automatically return to that form after exiting the generator.

If you started contour programming from the main menu,
then you automatically return to the last selected .HU
program after exiting the programming.

Defining Contours
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Working with contour programming

Overview

The contour elements are programmed using the familiar conversational
dialog functions. Along with the gray path functions keys, the powerful

FK free contour programming is also available. These forms are called via
soft keys.

The support graphics, which are available for each input field and clarify
which parameter is to be entered, are especially helpful for FK
programming.

All familiar functions of the programming graphics are available in
smarT.NC without restriction.

Dialog guidance in the forms is almost identical with that in
conversational programming:

The orange axis keys position the cursor in the desired input field
With the orange | key you can switch between absolute and
incremental programming

With the orange P key you can switch between Cartesian and polar
coordinate programming
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FK free contour programming

Workpiece drawings that are not dimensioned for NC often contain
unconventional coordinate data that cannot be entered with the gray path
function keys.

You can enter such dimensional data directly by using the FK free contour
programming function. The TNC calculates the contour from the known
contour information that you entered in the form. The following functions
are available:
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Pole for FK programming

i O

Information about possible contour entries are in the tooltip
that the TNC displays for each entry field (see “Mouse
operation” on page 40). and in the Conversational User’s
Manual.
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Functions of the graphic smarT.NC: Defining contours
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The different colors of the displayed contour elements indicate their

validity:

Blue
Green

X

ed

The contour element is fully defined.

The entered data describe a limited number of possible
solutions: select the correct one.

The entered data are not sufficient to determine the
contour element: enter further data.

Selecting from multiple possible solutions

If incomplete entries lead to multiple theoretically possible solutions,
then (with graphic support) you can select the correct solution via soft

key:

SHoW
SOLUTION

SELECT
SOLUTION

END
SELECT

START

Show the possible solutions
Select the displayed solution and open it
Program further contour elements

Graphically display the next programmed block.
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Functions available for contour programming

Function Soft key
Assume the workpiece-blank definition from the .HU o
program if you called the contour programming from a Bk

smarT.NC working unit.

» Display or hide the block numbers

: ELOO(;:(I:\IR.

=)

)

g Redraw the programming graphics, for example if lines

(&) were deleted by intersections

o

E Clear programming graphics

t GRAPHICS

o

(=] Grapbhically display programmed contour elements e
immediately after entry: Function OFF / ON o
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Converting existing conversational dialog programs into contour
programs

In this procedure you must copy an existing conversational dialog
program (.H file) into a contour description (.HC file). Since the two file
types have a different internal data format, an ASCII file must be created
as an intermediary for this copy procedure. Proceed as follows:

Select the Programming and Editing mode of operation

o>

Calling the file manager
MGT

8

Select the .H program to be converted

Select the copy function: Enter *.A as the target file. The
ag v TNC creates an ASCII file from the conversational dialog
program.
Select the created ASCII file.
oclst2

Select the copy function: Enter *.HC as the target file. The

TNC creates a contour description from the ASCII file.
Select the newly created .HC file and remove all blocks—
except the BLK FORM workpiece blank definition—that do not
describe contours

Remove programmed radius compensations, feed rates and
M functions. The .HC file can now be used by smarT.NC.

Defining Contours
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Processing DXF Files
(Software Option)

Function

DXF files created in a CAD system can be opened directly by the TNC, in
order to extract contours or machining positions, and save them as
conversational programs or as point files. Plain-language programs
acquired in this manner can also be run by older TNC controls, since
these contour programs contain only L and CC-/C blocks.

TNC:N...
on/off |Laver

SET
LAYVER

< B
[iH__abs -107.8142 140,832/ rel -107.8142 140.8327 |

see
ReFERENCE
)

smarT.NC: Select DXF eleurannxns
and editing
1100 =56, 0. ... 50 ... 1100, 1150 [200]

CANCEL. SAVE
SELECTED

ELEMENTS

SELECT SELECT

SELECTED
ELEMENTS

CONTOUR POSITION




The DXF files to be processed must be stored on the hard
disk of your TNC.

Before loading the file to the TNC, ensure that the name of
the DXF file does not contain any blank spaces or
impermissible special characters.

The DXF file to be opened must contain at least one layer.

The TNC supports the most common DXF-format, R12
(equivalent to AC1009).

The TNC does not support binary DXF format. When
generating the DXF file from a CAD or drawing program,
make sure that you save the file in ASCI| format.

The following DXF elements are selectable as contours:
LINE (straight line)
CIRCLE (complete circle)

ARC (circular arc)
POLYLINE

Processing DXF Files (Software

Option)
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Opening a DXF file
The DXF converter can be started in different ways:

From the file management if you want to extract several contour or
position files consecutively

From the form during the machining definition of units 125 (contour
train), 122 (contour pocket) and 130 (contour pocket on point pattern) if
you are supposed to enter the names of the contours to be machined
While defining the machining, if you enter the machining positions via
point files

@ The TNC automatically saves the datum defined by you and
the current zoom condition upon exiting the DXF converter.
If you want to open the same DXF file again, the TNC loads

this information (valid for the previously selected file).

Processing DXF Files (Software

Option)

Starting the DXF converter through the file management
Select the smarT.NC operating mode

Call the file manager.

=7
2]
am

In order to see the soft-key menu for selecting the file type

0
m
jul
m
o
o

0 to be displayed, press the SELECT TYPE soft key.
o In order to show all DXF files, press the SHOW DXF soft
.DxF key

Select the desired DXF file, and load it with the ENT key.
smarT.NC starts the DXF converter and shows the contents
of the DXF file on the screen. The TNC shows the layers in
the left window, and the drawing in the right window.

=
=
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Starting the DXF converter from a form

SHow

Select the smarT.NC operating mode

Select any machining step for which contour programs or
point files are necessary

Select the input field in which the name of the contour
program or point file is to be defined

To start the DXF converter: Press the SHOW DXF soft
key. smarT.NC opens a pop-up window with available
DXF-files. If necessary, select the directory in which the DXF
file to be opened is saved. Select one of the displayed DXF
files and confirm your selection with the ENT key or the OK
button. The TNC starts the DXF converter, with which you
select the desired contour or positions and can save the
contour name or the name of the point file directly in the
form (see “Processing DXF Files (Software Option)” on
page 178).
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Basic settings

Setting

The third soft-key row has various possibilities for settings:

Soft key

IHCE

Show/hide rulers: The TNC shows the rulers at the
left and top edges of the drawing. The values shown
on the ruler are based on the drawing datum.

RULERS

orF  [Con

Show/hide status bar: The TNC shows the status
bar at the bottom edge of the drawing. The
following information is shown in the status bar:

Active unit of measurement (MM or INCH)

Xand Y coordinates of the current mouse position
In the SELECT CONTOUR mode, the TNC shows
whether the selected contour is open (open
contour) or closed (closed contour).

STATUS
LINE
oFf [Conl

Element info.
X ©0.0000
v ©.0000

smarT.NC: Select DXF elements ZZﬁ:ﬁz

(AT
MM—_—abs -107.

142 140.0327 rel —107.0142 140.8327

RULERS
oFF

STATUS UNIT OF
LINE MEASURE
OFF M) INCH

SET
TOLERANCE

SET
RESOLUTION

ADDITIONAL
CIRCLE PT.

[oFF]  on

Unit of measure MM/INCH: Enter the unit of
measurement of the DXF file. The TNC then outputs
the contour program in this unit of measurement.

UNIT OF
MERSURE

[MM]  IncH

Set tolerance: The tolerance specifies how far apart
neighboring contour elements may be from each
other. You can use the tolerance to compensate for
inaccuracies that occurred when the drawing was
made. The default setting depends on the extent of
the entire DXF file.

SET
TOLERANCE

Set resolution: The resolution specifies how many
decimal places the TNC should use when
generating the contour program. Default setting: 4
decimal places (equivalent to 0.1 pm resolution)

SET
RESOLUTION




Setting Soft key

Mode for point assumption with circles and arcs: RODITIONAL
The mode determines whether the TNC on

automatically assumes the circle center point when
selecting machining positions via mouse click (OFF),
or if additional points on the circle should be shown
as well.

OFF

Do not show additional points on the circle.
Assume the circle center point directly when a
circle or arc is clicked

ON

Do show additional points on the circle.
Assume each desired circle point by clicking it

Processing DXF Files (Software

Option)

Mode for point assumption: Specify whether the srou

TooL

TNC should display the tool path during selection of paTH
machining positions.

@ Please note that you must set the correct unit of
measurement, since the DXF file does not contain any such
information.
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Layer settings

As a rule, DXF files contain multiple layers, with which the designer
organizes the drawing. The designer uses the layers to create groups of
various types of elements, such as the actual workpiece contour,
dimensions, auxiliary and design lines, shadings, and texts.

So that as little unnecessary information as possible appears on the
screen during selection of the contours, you can hide all excessive layers
contained in the DXF file.

@ The DXF file to be processed must contain at least one layer.

You can even select a contour if the designer has saved it on
different layers.

ser If it has not already been activated, select the mode for the
layer settings. In the left window the TNC shows all layers
contained in the active DXF file.
To hide a layer, select the layer with the left mouse button,
and click its checkbox to hide it.

To show a layer, select the layer with the left mouse button,
and click its checkbox again to show it.
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Specifying the reference point

The datum of the drawing for the DXF file is not always located in a smarT.NC: Select DXF elements P
manner that lets you use it directly as a reference point for the workpiece.

Therefore, the TNC has a function with which you can shift the drawing
datum to a suitable location by clicking an element.

TNC:\. ..

You can define a reference point at the following locations:

At the beginning, end or center of a straight line

At the beginning or end of a circular arc

At the transition between quadrants or at the center of a complete
circle

Processing DXF Files (Software

At the intersection of a X aase -

. . . . . . . . i 2.0000

straight line and a straight line, even if the intersection is actually on — g

the extension of one of the lines 5 EB =

. . N‘ abs -107.814Z 140.8327 rel -107.8142 140.8327 Q

line and circular arc = e o
. . . REFERENCE SELECTED | SELECTED END

straight line and complete circle s @ CONTOWR | POSETION | evements | ELewents

complete circle/arc and a complete circle/arc

% You must use the touchpad on the TNC keyboard or a mouse
attached via the USB port in order to specify a reference
point.

You can also change the reference point once you have
already selected the contour. The TNC does not calculate the
actual contour data until you save the selected contour in a
contour program.
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Selecting a reference point on a single element

Select the mode for specifying the reference point.

: Click the element on which you want to set the reference
point with the left mouse button. The TNC indicates
possible locations for reference points on the selected
element with stars.

Click the star you want to select as reference point. The TNC
sets the reference-point symbol to the selected location.
Use the zoom function if the selected element is too small.

Selecting a reference point on the intersection of two elements

Select the mode for specifying the reference point.

& Click the first element (straight line, complete circle or
circular arc) with the left mouse button. The TNC indicates
possible locations for reference points on the selected
element with stars.

Click the second element (straight line, complete circle or
circular arc) with the left mouse button. The TNC sets the
reference-point symbol on the intersection.

Processing DXF Files (Software

Option)

@ The TNC calculates the intersection of two elements even if
it is on the extension of one of these elements.

If the TNC calculates multiple intersections, it selects the
intersection nearest the mouse-click on the second element.

If the TNC cannot calculate an intersection, it rescinds the
marking of the first element.
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TNC:N. .. = H

Element information smarT.NC: Select DXF elements T
At the bottom left of the screen, the TNC shows how far the reference T
point you haven chosen is located from the drawing datum. A

Sol

Element info.
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Contour selection, saving a contour program

You must use the touchpad on the TNC keyboard or a mouse
attached via the USB port in order to select a contour.

Select the first contour element such that approach without
collision is possible.

If the contour elements are very close to one another, use the
zoom function

Select the mode for choosing a contour. The TNC hides the
layers shown in the left window, and the right window
becomes active for contour selection.

To select a contour element, click the desired contour
element with the left mouse button. The selected contour
element turns blue. At the same time, the TNC marks the
selected element with a symbol (circle or line) in the left
window.

To select the next contour element, click the desired
contour element with the left mouse button. The selected
contour element turns blue. If further contour elements in
the selected machining sequence are clearly selectable,
these elements turn green. Click on the last green element
to assume all elements into the contour program. The TNC
shows all selected contour elements in the left window. The
TNC displays elements that are still green in the NC column
without a check mark. The TNC does not save these
elements to the contour program



w

SAVE
SELECTED
ELEMENTS

CANCEL
SELECTED
ELEMENTS

If necessary you can also deselect elements that you
already selected, by clicking the element in the right window
again, but this time while pressing the CTRL key.

If you have selected polylines, the TNC shows a two-level ID
number in the left window. The first number is the serial
contour element number, the second element is the element
number of the respective polyline from the DXF file.

To save the selected contour elements in a plain-language
program, enter any file name in the pop-up window
displayed by the TNC. Default setting: Name of the DXF file
Confirm the entry: The TNC saves the contour program in
the directory in which the DXF file is also saved.

If you want to select more contours, press the CANCEL
SELECTED ELEMENTS soft key and select the next contour
as described above.

Processing DXF Files (Software
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The TNC also transfers two workpiece-blank definitions (BLK
FORM) to the contour program. The first definition contains the
dimensions of the entire DFX file. The second one, which is
the active one, contains only the selected contour elements,
so that an optimized size of the workpiece blank results.

The TNC only saves elements that have actually been
selected (blue elements), which means that they have been
given a check mark in the left window.

If you call the DXF converter from a form, smarT.NC
automatically closes the DXF converter after you have
completed the SAVE SELECTED ELEMENTS function. Then
smarT.NC writes the defined contour names to the input field
from which you have started the DXF converter.



Dividing, extending and shortening contour elements

If contour elements to be selected in the drawing connect poorly, then
you must first divide the contour element. This function is automatically
available if you are in the mode for selecting a contour.

Proceed as follows:

The poorly connecting contour element is selected, so it is colored
blue.

Click the contour element to be divided: The TNC shows the point of
intersection with a star in a circle, and the selectable end points with
simple stars.

Press the CTRL key and click the point of intersection: The TNC divides
the contour element at the point of intersection and the stars
disappear. If there is a gap, or the elements overlap, the TNC extends
or shortens these poorly connecting contour element to the point of
intersection of the two elements

Click the divided contour element again: The TNC shows the end
points and points of intersection again.

Click the desired end point: The TNC now colors the divided element
blue.

Select the next contour element.

@ If the contour element to be extended or shortened is a
straight line, then the TNC extends the contour element
along the same line. If the contour element to be extended or
shortened is a circular arc, then the TNC extends the contour
element along the same arc.

In order to use this function, at least two contour elements
must already be selected, so that the direction is clearly
determined.

Processing DXF Files (Software
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Element information

At the bottom left of the screen, the TNC displays information about the
contour element that you last selected via mouse click in the left or right
window.

Straight line

End point of the straight line, and the starting point is grayed out
Circle or arc

Circle center point, circle end point, and direction of rotation. Grayed
out: the starting point and circle radius

| Manua1
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Selecting and storing machining positions

@ You must use the touchpad on the TNC keyboard or a mouse
attached via the USB port in order to select a machining
position.

If the positions to be selected are very close to one another,
use the zoom function.

If required, configure the basic settings so that the TNC
shows the tool paths (see “Basic settings” on page 182).

Three possibilities are available in the pattern generator for defining
machining positions:

Individual selection:

You select the desired machining position through individual mouse
clicks

Quick selection of hole positions in an area defined by the mouse:

By dragging the mouse to define an area, you can select all the hole
positions within it

Quick selection of hole positions by entering a diameter:

By entering a hole diameter, you can select all hole positions with that
diameter in the DXF file

Processing DXF Files (Software

Option)
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Individual selection

SELECT
POSITION

Select the mode for choosing a machining position. The TNC
hides the layers shown in the left window, and the right
window becomes active for position selection.

In order to select a machining position, click the desired
element with the left mouse button. The TNC indicates
possible locations for machining positions on the selected
element with stars. Click one of the stars: The TNC loads the
selected position into the left window (displays a point
symbol). If you click a circle, the TNC adopts the circle
center as machining position

If necessary you can also deselect elements that you
already selected, by clicking the element in the right window
again, but this time while pressing the CTRL key (click inside
the marked area).

If you want to specify the machining position at the
intersection of two elements, click the first element with the
right mouse button: the TNC displays stars at the selectable
machining positions.

Click the second element (straight line, complete circle or
circular arc) with the left mouse button. The TNC loads the
intersection of the elements into the left window (displays a
point symbol).
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To save the selected machining positions in a points file,
enter any file name in the pop-up window displayed by the
TNC. Default setting: Name of the DXF file

Confirm the entry: The TNC saves the contour program in
the directory in which the DXF file is also saved.

If you want to select more machining positions in order to
save them in a different file, press the CANCEL SELECTED
ELEMENTS soft key and select as described above.
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SELECT
POSITION

SAVE
SELECTED
ELEMENTS

Processing DXF Files (Software

Option)

CANCEL.
SELECTED
ELEMENTS

196

Quick selection of hole positions in an area defined by the mouse

Select the mode for choosing a machining position. The TNC
hides the layers shown in the left window, and the right
window becomes active for position selection.

Press the shift key on the keyboard and drag the left mouse
key to define an area in which the TNC is to adopt all
included circle centers as hole positions: the TNC opens a
window in which you can filter the holes by size

Configure the filter settings (see “Filter settings” on page
199) and click the Use button to confirm: The TNC loads the
selected positions into the left window (displays a point
symbol)

If necessary you can also deselect elements that you
already selected, by dragging an area open again, but this
time while pressing the CTRL key

To save the selected machining positions in a points file,
enter any file name in the pop-up window displayed by the
TNC. Default setting: Name of the DXF file. If the name of
the DXF file contains special characters or spaces, the TNC
replaces the characters with underscores.

Confirm the entry: The TNC saves the contour program in
the directory in which the DXF file is also saved.

If you want to select more machining positions in order to
save them in a different file, press the CANCEL SELECTED
ELEMENTS soft key and select as described above.
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Quick selection of hole positions by entering a diameter

Select the mode for choosing a machining position. The TNC
RO hides the layers shown in the left window, and the right

window becomes active for position selection.
Select the last soft-key row

DIAMETERS

pop-up window displayed by the TNC

Enter the desired diameter and confirm it with the ENT key:
the TNC searches the DXF file for the entered diameter and
then shows a pop-up window with the diameter selected
that is closest to the diameter you entered. Also, you can

retroactively filter the holes according to size

If required, configure the filter settings (see “Filter settings”
on page 199) and click the Use button to confirm: The TNC
loads the selected positions into the left window (displays a

point symbol)

If necessary you can also deselect elements that you
already selected, by dragging an area open again, but this

time while pressing the CTRL key

Manual
operation

Programming and editing

TNC:N. ..
1d |[Element

Open the dialog for diameter input: enter any diameter in the

e

gl

L |

DIAGNOSIS

HI

INFO 1/3

“
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sAve To save the selected machining positions in a points file,

i enevs enter any file name in the pop-up window displayed by the
TNC. Default setting: Name of the DXF file. If the name of
the DXF file contains special characters or spaces, the TNC
replaces the characters with underscores.

Confirm the entry: The TNC saves the contour program in
the directory in which the DXF file is also saved.

oomeeL If you want to select more machining positions in order to

ELENENTS save them in a different file, press the CANCEL SELECTED
ELEMENTS soft key and select as described above.

Processing DXF Files (Software

Option)
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Filter settings

After you have used the quick selection function to mark hole positions,
a pop-up window appears in which the smallest diameter found is to the
left and the largest diameter to the right. With the buttons just below the
diameter display you can adjust the smallest diameter in the left area and
largest in the right area so that you can load the hole diameters that you

want.

The following buttons are available:

Filter setting of smallest diameter

Soft key

Manual
operation

Programming and editing

TNC:N. ..
1d |[Element

Display the smallest diameter found (default
setting)

Display the next smaller diameter found

Smallest diameter: Largest diameter:

[5.5eee00 [S.5eeeee
i<<| < <= Diameter => > | >
F ApPly path optimization

Number of positions after filtering: 12

X cancel

¥ Apply

Display the next larger diameter found

Display the largest diameter found The TNC sets
the filter for the smallest diameter to the value set
for the largest diameter

>>

o |l |2

Manual
operation

‘Programming and editing

[TCESere
Id

-2 e

Ll |
ol

Sbs -

\WL

o
2
S
o
S
©

=

RULERS
oFF  [Con]

ADDITIONAL
CIRCLE PT.

[oFF]  on

STATUS UNIT OF
LINE MEASURE

oFF [[OoN] [MM] INCH

SET
TOLERANCE

SET
RESOLUTION

SHOW
TooL
PATH

m
i
o
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Filter setting of largest diameter Soft key

Display the smallest diameter found The TNC sets <<
the filter for the largest diameter to the value set for
the smallest diameter

Display the next smaller diameter found

k| E

Display the next larger diameter found

Display the largest diameter found (default setting) S

With the apply path optimization option on (default setting), the TNC
sorts the selected machining positions for the most efficient possible tool
path. You can have the tool path displayed by clicking the SHOW TOOL
PATH soft key (see “Basic settings” on page 182).



Element information

At the bottom left of the screen, the TNC displays the coordinates of the
machining position that you last selected via mouse click in the left or
right window.

Undoing actions

You can undo the four most recent actions that you have taken in the
mode for selecting machining positions. The last soft key row provides
the following soft keys for this purpose:

TNC:N. ..

Sol

Function Soft key
Undo the most recently conducted action
Repeat the most recently conducted action

Element info.
©.0000
v ©.0000

SET SRECTHYy SELECT

REFERENCE
LAVER @ CONTOUR

SELECT
POSITION

Tel -
CANCEL.

SELECTED
ELEMENTS

SAVE
SELECTED
ELEMENTS

smarT.NC: Select DXF elernems—]jroﬂraglmgnu
and editing
C=iee_rso_o__&o o __nuse_zeu

E

=

gl

DIAGNOSIS

alll

INFO 1/3
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: =
z |k
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Zoom function

The TNC features a powerful zoom function for easy recognition of small smarT.NC: Select DXF elements PR ‘
details during contour or point selection.

7

i

Function

Magnify workpiece. The TNC always magnifies the
center of the view currently being displayed. Use
the scroll bars to position the drawing in the window
so that the desired section appears after the soft
key has been pressed.

+ |
j =]

l:

=

(]

<
EM

Y
| DIAGNOSIS
g
ID /3

=

2]
_ =
@ E@ END

Reduce workpiece Erowen o

v ©0.0000

!

I I
1.
i

Show workpiece at original size

K1) s s L s
MM__obs -107.8142 140.06327 rel -107.0142 140,837

Processing DXF Files (Software

Option)

t ! < =

<,

Move zoomed area upward

Move zoomed area downward

Move zoomed area to the left

Move zoomed area to the right

HEEEEE
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% If you have a wheel mouse, you can use it to zoom in and out.
The zooming center is the location of the mouse pointer.

Processing DXF Files (Software

Option)

203



Graphically Testing and

Running a Unit Program

204

Graphically Testing and Running a
Unit Program

Programming graphics

The interactive programming graphics are only available for
creation of a contour program (.HC file).

=y

The TNC can generate a two-dimensional graphic of the contour while
you are programming it:

Generate a complete graphic

RESET
+
START

Generate programming graphic blockwise

Start and complete the graphic

START

auro Automatic graphic generation during programming
oFf  [on]
Erase the graphic

CLEAR
GRAPHICS

Update the graphic

REDRAW

s Display or hide block numbers

smarT.NC: Defining contours Eroaramaing
and editing
B circ. data ‘ circ. data | Aux. point ‘0
= M

» 16 FLT circle center CCX +0 E
‘
- ety e Circle center cCv e —

circle radius 40

FL

Rotational direction® DR— o

Coordinate X
Coordinate ¥

Center:Polar radius CCPR
Center: Polar angle CCPA

DRr(‘
—

i

[+@

|
—

<
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Programming
and editing

Test Graphics and Execution Graphics smarT.NC: Testing

TNC: \SMARTNC\123. HU

@5 Select the GRAPHICS or PROGRAM+GRAPHICS layout. e — T

=

» 2 [[@]a11 oAt outside rectansie
- 3 [[CJ]251 Rectangular pocket

-

Graphically Testing and
Running a Unit Program

*
el

The TNC can graphically display a machining operation in the Execute and
Test submodes of operation. The following functions are available via soft
key:

H| L

DIAGNOSIS

Plan view

INFO 1/3

Projection in three planes

3-D view B

f
o

il
|

stop Run a program test up to a certain block

uE0

Test the entire program

START

StaRT Test the program unit-by-unit
SINGLE
reser Reset the blank form and test the entire program
B romn Display / Do not display workpiece blank outline
ReseT Reset workpiece blank
o
TooLs Display or hide tool
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Activate/Deactivate function for measuring machining time

DL

oFr  [Con]

Consider or ignore program blocks preceded by a slash

Select the stopwatch functions

Set the simulation speed

H
&Ii

Functions for section magnification
Functions for the sectional planes

Functions for rotating and magnifying/reducing

i

Graphically Testing and
Running a Unit Program

206



Status displays smarT.NC: Program run et
YNC:\SU\123-HU overvien | pem [PaL | LaL | ove | | pos | b
-0 [Efprosran: 123 wn AoTL.  x  re.oce @ +e.000 =
v -51.462  #C +0.000 =
Select the PROGRAM+STATUS layout. o 2 250,000 —
v 2 [[@]a11 oATuM outside rectansle | T:S D1e

iy SR : g ©
ik /1 m

. . Lu = o))
In the program run modes a window in the lower part of the screen i 2 v ¥ £ nc:-:

shows information on = k3
. 0% S-IST sT:1 PGM CALL @ 00:00:00 Q :
Tool position o sine) g e e === g

Feed rate +0.000 Y -51.462 2 +250.000 % >
. . . *B +0.000*C +0.000 = @®
Active miscellaneous functions o 1/ S o
. L s S1 0.000 = - -
By pressing the soft keys or clicking the tabs you can let further status B zas E R T — RecRss 'S_'E
information be displayed in a screen window: oo | oo || e || gr = = © C
OVERVIEW POS. STATUS e % % -3
Oc

— Activate Overview tab: Display of the most important status
OVERVIEW information
e Activate POS tab: Display of positions

TooL Activate TOOL tab: Display of tool data
sTars Activate TRANS tab: Display of active coordinate
TRANS transformations
Shift tabs to the left

b
o
o

Shift tabs to the right
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Running a unit program

You can run UNIT programs (*.HU) in the smarT.NC
operating mode, or in the usual Program Run, Single Block or
Program Run, Full Sequence operating modes.

p

When the smarT.NC-Run operating mode is selected, the
TNC automatically deactivates all global program-run settings
that you have activated in the conventional Single Block or
Full Sequence program run modes. Refer to the
Conversational User’'s Manual for more information about
this.

You can run a unit program in the Execute submode in the following
ways:

Run the unit program unit by unit
Run the entire unit program
Run individual, active units

Please note the instructions on running a program in the
machine manual and the user’'s manual.

smarT.NC:

Program run

Programming
and editing

TNC: \SMARTNC\123. HU

Program: 123 mm

20 Program settings

11 DATUM outside rectangle

L
- 3 [[EJ]zst Rectansular pocket Fyr

overuien | pan |paL | LeL | cve | | pos | >
AcTL.  x +0.000 | #B
v -s1.482  C
z  .250.000
T:5 b1e
+60.0000 R
DR-TAB
DR-PGM

+0.000
+0.000

+5.0000

-2 e

DL-PGM

T/ |
i e
» q[_~ %[ ’j
@
@% S-IST Sk PGM CALL ® 00:00:00
0% SINm] 21:53| Active PGN:
DIAGNOSIS
+8.000 Y -51.462 Z  +250.000 Jg
B +0.0080 #C +0.000
IO 1/3
2 0.000 = -

TooL
TRBLE

DATUM
TABLE




Procedure

EXECUTE

L

RUN
SINGLE
UNITS

RUN
ALL
UNITS

RUN
ACTIVE
UNIT

Select the smarT.NC operating mode
Select the Run submode

Press the RUN SINGLE UNIT soft key, or
Press the RUN ALL UNITS soft key, or

Press the RUN ACTIVE UNIT soft key

Graphically Testing and
Running a Unit Program
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Mid-program startup (block scan, FCL 2 function)

With the mid-program startup function (block scan) you can run a part
program from any desired line number. The TNC scans the program
blocks up to that line number and displays the contour (select the
PROGRAM + GRAPHICS screen layout).

If the start-up point lies on a machining step in which you have defined
two or more machining positions, you can select the desired start-up
point by entering a point index. The point index contains the position of
the point in the input form.

You can select the point index very conveniently if you have defined the
machining position in a point table. Then smarT.NC automatically shows
the defined machining pattern in a preview window in which you can
select a start-up point by soft key.

smarT.NC: Program run

TNC: \SMARTNC\123. HU

o [Elprosrsn: 123 an

b

Programming
and editing

0
v [ [BHunit prosran
Line number

Program name[TNC:\SHARTNCN123.HU

=
Egroint tav1e H?
Point index 1.2 i& (:’ 421; (ﬁ*
File nane  [TNGTSSHARTNENUFORMAP v || 'y A PO
Repetitions T 4 < 4 4
Quantity[e 4 4 44
Last saved program interruption
Line number =
[—gm | Prosram name
Point index %
+B File name
173
g S1 ©0.000 =B
AcTL. @: 15 5 2|s zs00 Fo Ms 8
PREVIOUS NEXT Last Last
PREVIEW ol 1
ELEMENT ELEMENT (== | END
oFF  [Con] g eape oFF [on|




Mid-program startup in a point table (FCL 2 function)

EXECUTE

L

o
iz

o
Z3E
X

I

z
m
X
&

ELEMENT

RESTORE
POSITION

B 38 {8,

Select the smarT.NC operating mode
Select the Run submode

Select mid-program startup function

Enter the line number of the machining unit in which you
want to start the program run. Confirm with the ENT key.
Then smarT.NC displays the content of the point table in the
preview window.

Select the machining position where you want to resume
machining

Press the NC Start key: smarT.NC calculates all factors
required for program entry

Select the function for approaching the starting position: In
a pop-up window, smarT.NC displays the machine status
required at the startup position

Press the NC Start key: smarT.NC reestablishes the
machine status (e.g. insert the required tool).

Press the NC Start key again: smarT.NC moves to the
starting position in the sequence shown in the pop-up
window. As an alternative, you can move separately in each
axis to the starting position.

Press the NC Start button. smarT.NC resumes program run.

Graphically Testing and
Running a Unit Program
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In addition, the following functions are available in the pop-up window:

PREVIEW ShOW/hlde preVieW window
Show/hide the program interruption point last saved

Load the program interruption point last saved

Graphically Testing and
Running a Unit Program
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