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1 Preface

The training document 'Programming with ShopMill’ acquaints you with the software.

Fundamentals of

CNC Programming
withSINUTRAIN

2to 3days Modules SO01

Additional Additional

CNC Programming with CNC Programming
ShopTurn withShopMill

2 to 3 days Modules S02 2 to 3 days Modules S03

Today, CNC controllers are considered the most essential part of any automation. Depending on the
problem definition, the most varied tasks in the areas of turning, milling, lasering, and grinding as
well as in many other areas can be carried out economically with the controllers ShopMill and
ShopTurn.

Training Objective:

Module S03 shows you, step by step, how to program with ShopMill.
Subsequently, the reader is to solve the tasks provided.

Preconditions

To successfully work through this module, the following knowledge is assumed:

e  Knowledge in handling Windows
e  Fundamentals of CNC programming with Sinutrain (for example, Module S01)
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Hardware and software required

1

PC, operating system Windows XP Professional starting with SP1 with 500 MHz and 256 MB RAM,
free disk storage approx. 400 MB, of that 50 MB on the system drive,

1GB when all products are installed, MS Internet Explorer starting with 6.0

Software SINUTRAIN 802D/ 810D/840D/ 840Di/ Programming &Training, SinuTrain/JopShop

T I A Training Document
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2 Introduction

2.1 Development Phases of CNC Technology

- At the beginning of the eighties, first CNC machines with simple controllers

- In the middle of the eighties, more powerful controllers with cycles because of faster processors
as well as machine tools with greater processing speed

- At the end of the eighties, machine tools with 5 and more axes and special software tools
for external programming by using CAD/CAM systems

- At the beginning of the nineties, flexible manufacturing systems with extensive supplementary functions
such as palette systems and multiple clamping with multiple spindle drives

- In the middle of the nineties, continued development of tool systems and the use of special tools for
processing complex workpiece contours with only one tool

- End of the nineties: central programming systems for programming several different controllers at different
machine tools

2.2 Requirements for Controller in the New Millennium

- Openness: It is to be possible for the machine manufacturer or the user to configure and expand controllers
according to their own requirements
- Independence: Programming by means of a uniform controller interface for the most varied CNC processing
- Equality: All machine data is to be available also at the external programming units.
Programming at the external programming units is the same as on the machine tool.
- Saving programming time: With graphic machining plans and help displays, it is to be possible to
generate complex workpiece contours very easily and quickly
- Editing capability: Extensive editing functions provide for fast and simple program changes/program
expansion

2.3 Advantages of CNC Programming with SinuTrain SHOPMILL, SHOPTURN

The controller is continuously optimized and can be adapted any time to the individual requirements of the
machine manufacturers. Moreover, cycles and functions can be integrated later.

Regardless of whether turning, milling, or any other type of processing is performed, always the same program
interface and the same menus or functions are used.

Retrofit: This means: Siemens can retrofit also older CNC machines to ShopMill and ShopTurn.

Advantage: Operating the software and the menu structure has to be learned only once.

By transferring the machine data to the programming system of SINUTRAIN, programming at the external
programming unit is the same as on the machine tool.

By using contour calculators and CAD readers, simple programming is possible without technical terms. By
directly entering technological values, no external calculations have to be made beforehand. The integrated
contour calculator is able to process all conceivable dimensions, yet is very simple to handle. Through work
step programming and many online help functions, extensive programming tasks can be solved very quickly.
Convenient programming is possible with functions such as Copy, Cut, and Insert. Since the program is
generated in the editor as a graphic machining plan by means of individual work steps, all editing steps are
provided in a straightforward arrangement.
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3 Operator Components

In this chapter, the basic operator components are shown. These
components are to be considered examples, and are not necessarily on
the machine in the design described here.

The manufacturer’s specifications have to be noted!

Here an example of

an operator panel of .
the type OP010C. T I' @ [
This operator panel s
consists of a scrren B gpnE ooe
with horizontal € pEpDna
EfE BE
EEEEEEES T EEERESEEems HODODE
= B 2= E
E & E
and
vertical
5]
1
]
fi
5]
]
LJ
O
softkeys.
They are used for calling the
individual cycles, programs,
and functions.
Depending on the operator
panel, an alpha/numeric block (allefl'c o=l F|

and a correction block is

located on the side. E n ﬂ n u
EaaEn
EEOEER

HBEE 2
Ban
EERED D88
ENE 2an
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Here an example of a
machine control
panel.

0 HEER BEaR
With the machine

control panel the
machining of a
workpiece is started.

Il BEE EEE
HE EEE BB

In this chapter, the keys and their functions preassigned by Siemens are
not described any further since they are described in detail in the operating
instructions “Operation/Programming®.
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4 Program Management - Milling

The structure, the management, editing and saving programs under ShopMill is described in detail.

Content of the Module:

Directory Structure

v

Program Structure

v

Program Editing

v

Saving Program Data
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4.1 Directory
Programs can be stored in the directories. That keeps the program memory clearly arranged.

By pressing the ERMMELL
softkey L [ -

Position [mm]

0.000 T :ngf;gaeser_za
=.|
NG Pro- Y 150.000 -
— gramm Z -208-000 8.808 mn/U
o.000 B oy
0.000 e
the available

directories under
ShopMill are opened
in the operating area

VERZEICHNIS |

Pi b Alarm- Werkz.
gr;:m Iias:'(:| l¢ N:Irlp.

VERZEICHNIS

Geladen GroBe Datum/Zeit

] BEISPIELPROGRAMME X NCK-Dir. 24.11.20085 15:29
D CAD_PROGRAM WPD X NCK-Dir. 87.12.26805 15:081
The names Of the D GRAVUR WPD X NCK-Dir. 25.11.20085 88:24
direCtorieS, 3 sHoPMILL WD X NCK-Dir.  23.11.26885 14:38
[ TEMP WPD X NCK-Dir. 24.11.2005 15:29 bar:janr;nan
(] BEISPIELPROGRAMME
7 cop_PROGROM Kopieren
1 Gravur E1nfagen
(] SHOPMILL
CI TemP
Freier Speicher Festplatte: 10 GBytes NC: 1273752 Weiteres
the directory type

Typ Datum/Zeit

WPD 87.12.26885 15:27

and the generation
date and time are 16.11.208685 B88:45

displayed. 17.11.208085 13:41

T I A Training Document Page 12 of 187
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Directory Structure

The size of the VERZETCHNIS

Geladen GroBe Datum/Zeit

dlreCtory is not ] BEISPIELPROGRAMME X NCK-Dir. 24.11.2685 15:29
disp|ayed_ 1 cAp_PROGRAM WPD X NCK-Dir.  ©7.12.20805 15:81

. 1 cravur WD X NCK-Dir. 25.11.2085 88:24 Neu
The X'in the area ] sHOPMILL WD X NCK-Dir. 23.11.2085 14:38
“Loaded“ te”S us that I Temp WD X NCK-Dir. 24.11.20805 15:29 Un-

benennen

the directory is loaded
on the NC of the
machine.

Geladen Gréike

X NCK-Dir.

Kopieren

Einfugen

Freier Speicher Festplatte:

18 GBytes NC: 1273752 || Weiteres

X NCK-Dir.

4.2 Program Structure

By opening a directory, we can access existing programs, or we can set up new ones.

By pressing the arrow
key

on the CNC
keyboard,

the selected directory
opens.

In ShopMill, only main directories can be generated - mpf - and no
subprograms - spf -.
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L

Name Typ Geladen GréBe Datum/Zeit

T) SHOPMILL.WPD\.. % semsseor. |
=T

After opening the

directory, available

programs are
displayed in the

directory. New
programs can be —
created. -

Aus-
schneiden

By pressing the

SOftkey Freier Speicher Festplatte: 16 GBytes NC: 1296280 || Weiteres
=] e |% Disk A Oy uss
Neu
new programs are VERZEICHNIS
Name T Geladen GroBe Datum/Zeit
generated_that are o —— 2
managed in the MONTAGEPLATTE MPF X 111 27.84.2086 08:36

opened directory.

Neues ShopMill Programm

Bitte geben Sie den neuen Namen ein:

Montageplatte

Programming and

prog ram Structure are Freier Speicher Festplatte: 18 GBytes NC: 1295256 f Weiteres
described in the ] o (8 pisk 4 o3 use

chapter Program

Structure.

By pressing the arrow

key,
the directory is
closed. We are
returned to the
directory overview.
T I A Training Document Page 14 of 187
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4.3 Editing Programs

The same functions are available as in MS Word.

With the softkeys VERZEICHNTS
beIOW o ILL . Typ Geladen GroBe Datum/Zeit

MONTAGEPLATTE MPF X 111 27.04.2006 08:36

Um-
benennen

Markieren

Kopieren

Kopieren Einfagen

Einflgen

Freier Speicher Festplatte: 18 GBytes NC: HWeiteres

Aus-
schnheiden

directories, programs
or individual program
parts can be edited.

The individual
softkeys are not
described here in
detail since they
occur on the pages
below in the
exercises.

5 Saving Program Data

Here, all important program data, such as tools and zero points, can be stored.
VERZEICHNIS

Name Typ Geladen GréBe Datum/Zeit
"D SHOPMILL..WPD\. .

MONTAGEPLATTE MPF X 111 27.04.20086 08:36

By pressing the
softkey

Weiteres

in the operating area

VERZEICHNIS |
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the softkey VEREEICHNIS
Name Typ Geladen GréBe Datum/Zeit Manuell
) SHOPMILL.WPD\.. laden

MONTAGEPLATTE MPF X 111 27.64.20606 88:36
Daten Manuell
appears in the vertical
softkey bar. -
With “Save data“, the sichern
relevant machining

data of the currently
selected program can
&

be saved.

Freier Speicher Festplatte: 18 GBytes NC: 1295256

2Zuriack

By pressing this
softkey,

a dialog field opens. VERZEICHNIS _
liamne) Typ Geladen GroBe

. Datum/Zeit
With the key L) SHOPMILL .WPD\. .

MONTAGEPLATTE MPF X 111 27.04.2006 08:36

Daten sichern

Werkzeugdaten: Alle im Programm verwendeten

Q
Alternat.

Magazinbelegung: Ja

Nullpunkte: Alle

Basis Nullpunkt: Nein

Verzeichnis: \WKS . DIR\SHOPMILL . WPD
Dateiname: MONTAGEPLATTE_TMZ

the desired data is
selected.

Freier Speicher Festplatte: 1295256

16 GBytes NC:

T I A Training Document Page 16 of 187
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: VERZEICHNIS
By pressing the — ToraCsTaan

SOftkey T\ SHOPMILL.WPD\..

GroBe Datum/Zeit

Ab-
arbeiten

D MONTAGEPLATTE_TMZ INI 2622 27.84.2006 88:52
J MONTAGEPLATTE MPF X 111 27.04.20086 08:36 “
OK
an "ini“ file is
genera}ted in the
operating area
Aus-
VERZEICHNIS e
Freier Speicher Festplatte: 18 GBytes NC: 1295256

with the program
name whose data
was saved in the file.

O WNTGPATE M M
The program with the corresponding “INI* file can now be saved externally.

With the program and the INI file, all relevant data for manufacturing a
workpiece is saved and can be called any time.

When an “INI file* is ~ JEREIGHIS _
pone Typ Geladen GrofBe

SeleCted, the stored ) SHOPMILL.WPD\..
data iS read in again_ [ MONTAGEPLATTE_TMZ INI 2622 27.84.2086 88:54

MONTAGEPLATTE MPF X 111 27.04.2006 88:36

Datum/Zeit

When the tools used
in the program are Gesicherte Daten einlesen
read in, a query is
displayed for tools
with the same name:
whether the current

tool is to be
overwritten.
18 GBytes NC:

Werkzeugdaten: Alle im Programm verwendeten
Magazinbelegung: Ja

Nullpunkte: Alle

Freier Speicher Festplatte:

Here, the “complete tool list“ or the tools “used in the program® can be
saved.

If the “complete tool list“ is read in, all present tools are deleted, and
replaced with those that were stored.
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6 Program Structure - Milling

6.1 Program Header

The basic settings are described in the program header.

After entering the
program name

E ShopMill Programm

Bitte geben Sie den neuen Namen ein:

Montageplatte

and confirming the b S—
input with e

NPV 1 G54 mm

Rohteil: Nullpunkt
Eckpunkt 1 versch.

X8 -75.888 abs
% ve -50.880 abs
0K 20 8.880 abs
AbmaBe
L
Punky/1 5//’ W

L Werkzeugachse V4
the program header of " - —
the new program is - —
opened automatically. T —

Gleichlauf
Ruckzug Pos.-muster:

auf RP

Here, the basic settings

are made for the program T [ S [ P g St (=] fbar
sequence.

lation|=, beiten|

As the first input, a zero
point shift for the program
can be programmed
directly in the program
header.

NPV 1 G54

In the next input field,
the raw part is
defined. v

As the first input field, Punky’s W
the corner of the raw Eckpunkt 1 x
part is described. X0 0,000 abs Wt
Yo 8.600 abs
28 8.000 abs zy
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Next, the raw part can
be described eitherby 7 %
means of the

deviations in o
reference to the first H
corner

*y

or the second corner
of the raw part is
described. Punkt 1 <

Punkt 2

Zy

In the program header, only the raw part for simulation is defined. If no
values for the raw part are entered, the milling center point path is
displayed in the simulation.

In the next input
fields, the following is

defined: the tool axis,
the return plane, and

the safety distance. ik

Za

abs

S5C

Werkzeugachse 2

Ruckzugsebene:

RP 16.660 abs
Sicherheitsabstand:
SC 1.868 ink

A value for the safety distance
has to be entered.
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Regarding the machining
rotational direction, we
can select between
synchronism

Gleichlauf
and reverse rotation

Gegenlauf

For the return motion,

we can select

between

“return motion on the

return plane” RP

auf RP

and

"return motion to RP
safety distance®.

optimiert

SC

For each machining, a return motion and a safety distance have to be
specified.
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PROGRAMM

Kreis
Mittelp.
Kreis
Radius

P N5 MONTAGEPLATTE

The data entered in
the program header
can be redefined any
time in the program
by pressing the
softkey

== Diver- -
== ses

Maschinen
funkt.

PROGRAMM
MONTAGEPLATTE
P N5 MONTAGEPLATTE
END Programmende N=1
programm
and Settings
lungen
Einstel- Tt on®
lungen
9 ¥ ezt fap o] g Frssen| g ontufan SinclE]

PROGRAMH
MONTAGEPLATTE Eckpunkt 1
Einstellungen
Rohteil:
Eckpunkt 1

END

Eckpunkt 2
X1
Y1
21

PEE REE

Punkt 1 X
Werkzeugachse

Punkt 2 Ruckzugsebene :
RP
Sicherheitsabstand:
sC ink
Bearbeitungsdrehsinn:

¥

-Z

Ruckzug Pos.-muster:

ein Wert eingegeben

Abar:
% lation)| % beiten
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7 Tool Management — Milling

In this module, the structure of tool management is described with its individual operating and setting
options.

Content of the Module:

Calling the Tool List

v

Structure of the Tool List

v

Tool Wear

v

The Magazine

v

Set Up/Delete New Tool

v

Tool with Several Edges

v

Sorting the Tools
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7.1 Calling the Tool List

After starting 5 HANUELL
ShopMill, the
operating area

150.000 T Fuktzon
M, MANUELL

M 0.000
bl

is active.

zeiten

By pressing the
softkey

;% T!S!M . = e b

T MMELL |
. Reset I

Position [mm]

150.000
150.000

and Tools,

Werkzeuge

, in the area Tools

Spindel M-Fkt.
Sonst. M-Fkt.
Nullpktv.
MaBeinheit

Werkst] Werkz . ken

&

Nullp. Messen| ﬁ Schwen| T
% Nl

HERKZEUGE

Alternat.

in
Manuell

Werkzeug
léschen

the Tool List

Pl. Typ Werkzeugname DP 1. Schneide 433
Entladen

Lange 2 12
& ﬂ 3D_TASTER 1 0.000 5.000 4
1 % fraeser8 1 89.160 8.000 272X
2 % FRAESER16 1 86.000 10.000 27
3 #; GEWINDEFRAESER 1 168.000 12.009 19X Schneiden
- 4 % FRAESER20 1 98.300 20.600 372X
Werkzeugliste EO [P 1 119200 32.000 29 Sartiech
6 % FRAESERGG 1 1106.000 60.000 6 2 X
7 jfé PLANFRAESERG3 1 133.500 63.000 572X

Is called. & & Werkz Werkz.
|l l liste verschj
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7.2 Structure of the Tool List

WERKZEUGE

Werkzeugliste O

Alternat.

in
Manuell

HWerkzeug
léschen

Pl. Typ HWerkzeugname DF 1. Schneide 4 5|5
Lange - e Entladen
4 | 3D_TASTER 1 8.660 5.000 =
1 @ fraesers 1 89.18@ 8.000 29X
2 ¢ FROESER1M 1 86.888 10.000 27
3 ¢, GEWINDEFRAESER 1 168.898 12.809 172X Schneiden
4 ¢ FROESER28 1 98.300 20.000 32X
5 ¢ FROESER32 1 119.268 32.000 32X Sortieren
6 ¢4 FROESERE® 1 119.660 GO.660 6 2 X
7 /A PLONFROESERG3 1 133.588 G3.068 59 X

Il i Werk=z.

5 |R-Para
liste ﬂ

o Nullp.
I versch meter

Pl. The Location Number:

The location number describes the magazine

. location. If there is a tool listed behind the location
number, it is active; that is, it is present in the
2 magazine.
3
4 Tools that don’t have a location number are not

active in the magazine.
They are located in the “drawer®, or in the manual

magazine.
Typ The Type:
Here, a symbol is assigned to the respective tool
1 type.
A
3
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Pl. Typ Werkzeugname The following tool types with their corresponding
symbols are available:

4 1 3D_TASTER
| 8 | | FR_ECKENRADIUS
2 /A PLONFRAESERS3 g U FRAESER_KEG
3 |l |BoveER_18 18 | | FR_KEG_ECKENRAD
4 éj GEWINDEBOHRER_12
11 |/ GESENKFR_KEG
S U ZENTRIERER_12
6 | GESENKFR_ZYL 12 7. WINKELKOPF
7 |J KUGELKOPFFR 13 © KANTENTASTER
U1z stsimati)re o The Tool Name:

In ths field, a name to identify the tool is
| J FR_ECKENRADIUS entered.

Letters, numbers, and special characters can be
entered.

DP The Duplo Number:

If an additinal tool is set up with a name that
already exists, it becomes a duplo tool.

A
DP-1. Schnaide The Edge Length:
Lange ]
1 B9.888 5800 If a tool is measured, the tool lengths are
1 §9.188 ©.808 provided in the tool list.
g @7 ~— The Diameter:
Here, the tool diameter is entered into the list.
8.8808
Number of Edges:
N Here, the number of tool edges is
entered.
2
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The Spindle’s Rotational Direction:

In the case of tools, the spindle’s rotational
direction refers to the tool spindle.

Right:

)

and spindle stop I

Left:

= | Cooling Water Supply:
Under ShopMill, the inside as well as the outside
1 z coolant supply can be activated.
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7.3 Tool Wear

In the area Tools

WERKZEUGE

HERKZEUGE

Werkzeugliste

Spindel re./li./aus
- 3

Alternat.

Werkzeug
messen

Werkzeug

léschen
-by pressing the Pl. Typ Werkzeugname DP 1. Schneide PR e Ladon
Lange 2 N 12
softkey
9 || FRAESER_KEG 1 11.e60  8.800 22
Details
18 |/ FR_KEG_ECKENRAD 1 13.000 12.800 2R
H k 11 |/ GESENKFR_KEG 2 12.088 22.000 32
er z = 12 T WINKELKOPF 1 113.680 12.800 22 Schneiden
versc 13 & KANTENTASTER 2 123.098 10.800 2
14 Sortieren
15 & KANTENTASTER 1 1208.660  4.800 2
16 ¢, FRAESER16 1 85.600 16.880 42X

- the input fields for
Tool Wear

Werkzeugverschleii

are activated

Werkz.

it §Werkz.
Il l lListe verschi

liste

WERKZEUGE

Werkzeugverschleif3

Here, the edge of a
tool

Pl. Typ Werkzeugname DP 1. Schneide
Olange 4g T
Pl. Typ HWerkzeugname .
1 g, FAESER_18 1 @.008 ©.880 -
2 /4 PLANFRAESERS3 1 ©.008 0.880
= 3 ) BOHRER_18 1 ©.000 ©.800 Schneiden
1 ¢4 FOESER_18 4 i GEWINDEBOMRER_12 1 ©.680 ©.008
5 | ZENTRIERER_12 1 0.008 0.880
. 6 |J GESENKFR_ZYL 1 9.008 0.800
can be assigned a 7 1) KUGELKOPFFR 1 6.0 6.000

wear value for the
length and the
diameter

AlLange Ag

WERKZEUGE

WerkzeugverschleiB

T Standzeit [minl; C Stuckzahl

8.868 0O.060

The duration of tool
operation can be
defined by means of i B 1 N
|tS SerVice I|fe C grenze zeit

e
-

4
1 ¢, FAESER_18 1 ©.000 ©.600 T 0.0 0.0
2 " 2 A PLANFRAESER83 1 ©.008 0.000
T Standzeit [minl i 3 ) BOHRER_18 1 ©.000 ©.000
or the 4  {} GEWINDEBOHRER_12 1 ©.608 ©.8088
5 | ZENTRIERER_12 1 ©.008 ©.000
- 6 | GESENKFR_ZYL 1 ©.008 ©.000
C Stu‘:kz ahl 7 || KUGELKOPFFR 1 ©.000 ©.000

Nullp.
@ | verschi

liste

number of units.
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After reaching the
prewarning limit, a
message is displayed
that the end of service
life or the number of
loads will soon be
reached.

& < BOHRER

Tools can be defined
as “blocked”

G 8 [ FROESER

or as “oversize".

U
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7.4 The Magazine
7.5

In the area

WERKZEUGE

-by pressing the
softkey

Maga-
Zin

- the iput fields for the

Magazin

are activated.

Here, a magazine
location can be
blocked.

G

The tool status:

Werkz.
zustand

that is, when a tool is
“blocked” or
“oversize”, is
displayed here.

o
-

N O u AW N - &

WERKZEUGE

Werkzeugverschleil

Werkz.
liste

. Typ Werkzeugname

¢ FAESER_10

/4 PLANFRAESERS3

¥ BOHRER_18

{} GEWINDEBOHRER_12
|J ZENTRIERER_12
|J GESENKFR_ZYL

|_J KUGELKOPFFR

HERKZEUGE

P1.

N O uU A RN e

Typ Werkzeugname

& FAESER_18

A PLANFRAESER83
BOHRER_10
GEWINDEBOHRER_12
ZENTRIERER_12
GESENKFR_2ZYL
KUGELKOPFFR

CCeows

DP 1. Schneide
OLénge A

T " " T T

DP Platz-

[T "SR T T T

T Standzeit [minl; C Stuckzahl

O

Alternat.

T Vorwarn Stand-
C grenze zeit

0.600 0.000 T 8.8 8.8
0.0800
0.6800

0.0800

0.0800
0.600
0.0800
0.000 0.000
0.000 ©.000

Magazinplatz sperren

Werkz.
sperre zustand

Alle
entladen

. -
Positio-
nieren

-
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Setting Up/Deleting a New Tool
As an example, the

following tool will be

set up.

WERKZEUGE

Werkzeugliste

Pl. Typ Werkzeugname DP 1. Schneide EREIEY
Lange 2 4 N 12

19 % CUTTER18 1 0.000 10.000 4 2
28 % CUTTERG 1 8.008 6.000 37
21
. 22
In thIS Case’ the Cur.sor 23 U CENTERDRILL 1 08.0080 12.000 98.0 2
has to be on a free |nput 24 | GESENKFR_KEG 1 8.0 ©.108 22 Sortieren

field of the tool list.
By pressing the softkey

Nullp.
[Iz verschj

Example:

Neues
Herkzeug —
\

|

|

\

|

|

\

the different tool types are h

displayed in the vertical
softkey bar. After selecting

Fraser

the name of the tool
will be defined.

77 Schaftfraeser 20

HERKZEUGE

Werkzeugliste -
Werkzeug
messen
Werl 9

kzeu

Next, the diameter ’ ’ Toscnen

Pl. Typ Werkzeugname bP t ;'::hne.i:a Entladen
19 /4 CUTTER1® 1  e6.008 10.600
20 .00 28 g CUTTERE 1  ©.6e8 6.008 -
21
22 -Schne.iden
as We” as the number 23 U CENTERDRILL 1 0.000 12.868 96.0 2
of teeth and the 24\ GESENKFR_KEG 1 ©.088 ©.108
. . . 25
rotat[oln direction are 26 gy Schaftfraeser 20 1 ©.609 20.800
specified

ih g Werkz
I ll.irste

4 |Nullp.
verschj

3V

When machining with tools of the same type, unique names should be
The tool can now be  assigned, since duplo tools are generated from tools with the same name,

measured in its without a warning.
length.
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HERKZEUGE

Werkzeugliste

To delete a tool from
the tool list, select the
location with the tool.

By pressing the
softkey

Pl. Typ Werkzeugname DP 1. Schneide
= Entladen
Lange 8

19 @ CUTTER18 1 0.000 10.0600
Details
28 ¢, CUTTERS 1 ©8.888 6.000 -
21
- i
”erkz eu 23 U CENTERDRILL 1 0.0080 12.000 98.0
" g 24 U GESENKFR_KEG 1 0.000 8.100
laschen 25

26 ¢4 Schaftfraeser_20 1 0.600 20.0800

Nullp.
[Iz verschj

the following softkeys ~ MEREVE
are diesplayed:

Abbruch

_ PL. Typ Werkzeugname  DP 1. Schneide /35 .
Lange e N 12 ntladen
J 19 ¢4 CUTTER1@ 1 ©.000 10.800 49
Details

Lé=schen 28 CUTTERS 1  9.688 6.000 392
21
: =
23 | CENTERDRILL 1 e.ee8 12.008 9.8 2
24\ GESENKFR_KEG 1  e.88 0.100 29
25
B . th 26 (4 Schaftfraeser 28 1  ©.690 20.608 39
Yy pressing tne
softkey 41| B v Fr [ s

v

Léschen

the selected tool is
deleted from the tool
list.

Take note of the machine manufacturer’s data. In the case of some
manufacturers, an active tool can not be deleted.

T I A Training Document Page 31 of 187
Status: 04/2008 CNC — Programming with ShopMill



SI E M E N S Automation and Drives — SCE

7.6 A Tool with Several Edges

WERKZEUGE

Werkzeugliste

A tool with several
edges is set up as
described above.

By pressing the

SOftkey Pl. Typ Werkzeugname DP 1. Schneide FENEY
Lange 5 N 12 Entladen
19 ¢ CUTTER18 1 e.ee8 10.000 49
28 g, CUTTERG 1  @.e88 6.000 32
21
22
SChne iden 23 | CENTERDRILL 1  ©8.000 12.000 98.8 2
24
25

#2 Schaftfraeser_20 1 0.000 20.000 32
the input screen form
is displayed where
several edges can be
defined.

Nullp.
@ | versch

WERKZEUGE

Werkzeugliste

By pressing the
softkey

Neue Neue
. Schneide
Schneide A
Pl. Typ Werkzeugname DP 1. Schneide FRENEY
Lange 2 N 12
19 ¢ CUTTER1® 1  o.008 10.008 49
an additiona| edge 28 g, CUTTERE 1 ©.889 6.880 32
can be set up for the .
selected tool. 23 | CENTERDRILL 1  ©0.089 12.088 99.8
24
25
26 % Schaftfraeser_208 1 0.000 20.800 3|2

it g Werkz

Werkz.
“ll.ist.e arsc

versch|

4 'Nullp.
versch|

HERKZEUGE

Werkzeugliste

DP 2. Schneide

Pl1. Typ Werkzeugname DP 2. Schneide
Lange - Entladen

19 ¢4 CUTTER18 1

20 ¢, CUTTERS 1

21

22

23 |J CENTERDRILL 1

24

25

% Schaftfraeser_20 1 0.000 0.000

4 |Nullp.
v:r.sgh
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7.7 Sorting the Tools

WERKZEUGE

Werkzeugliste

When calling the tool
list and pressing the

O

Alternat.

softkey /| .
‘Sortieren
Pl1. Typ Werkzeugname DbP t.a..ngS?nM:e . £ =: Z .
. 19 & CUTTER18 1 0.060 10.660 4?0
the four Optlons for 28 % CUTTERE 1 0.000 6.000 3|2
sorting the tools are 21
. 22
dlsplayed 23 U CENTERDRILL 1 0.060 12.0600 96.0 2
24 Sortieren
25
% Schaftfraeser_20 1 0.000 20.0600 32

nach
Magazin

19 ¢4 CUTTERi@ 1
nach 2 |da o !
T-Nummer 2
23 U CENTERDRILL 1
The Sorting that iS z: % Schaftfraeser_20 1 0.000 8.000
active is shown
darkend. [§ fvieds
For sorting according
to 1 ¢, FRESER_18
M 2 M PLANFRNESERS3
3 Y/ BOHRER_18
the tools are shown in
the ascending mode 4 §§ GEWINDEBOHRER_12
according to their
magazine location.
¢s FAESER_10
When_sorting 7 FRAESER1@
accoding to
16 ég FRAESER16
ég FRAESERZH

nach
Name

the tools are shown in the alphabetical order of the
name.
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When sorting 27 | ) Kugel
e B LJ GESENKFR_ZYL
Typ 7 || KUGELKOPFFR

the tools are sorted
according to the tool

type.

When sorting

123
nach 1234
T-Nummer

12345

tool names that are

defined by numbers

are sorted in the

ascending mode.
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8 Programming Example: Contour Programming

The contour calculator and subsequent machining are described, based on an example.

8.1

Example of Contour Programming

A ShopMill program is
to be created for this
workpiece.

After setting up a
program with the
name “Mounting

Plate®,

the inputs are made
in the program
header.

NPV 1 G54 MR
Rohteil :

Eckpunkt 1

Xa 8.880 abs
Ya 8.080 abs
20 2.000 abs
Abmale

L 150.800

W 106.808

H -20.68008
Werkzeugachse Z

Rickzugsebene :

RP £8.808 abs
Sicherheitsabstand:
SC 1.0880 ink
Bearbeitungsdrehsinn:

Gleichlauf
Rickzug Pos.-muster:

optimiert

20

95

75

4 !
|
\ \
50

0 (\
0 53 & 2
SPRITZFORM I3}
P BEosrenokonts
END NPV 1 G54
Rohteil: Nullpunkt
Eckpunkt 1 versch.
2 X8 0.0800 abs
Ye 8.808 abs
z8 2.808 abs
Abmale
RP | —— L 150.008
W 1608.0608
_ H -20.000
Werkzeugachse V4
20, sc Rackzugsebene :
RP 80.000 abs
Sicherheitsabstand:
H SC 1.000 ink
- Bearbeitungsdrehsinn:
Gleichlauf
Ruckzug Pos.-muster:
optimiert
B v
T bernahme
[i]
- Gerade m Kontur| = = Diver- Simu— Abar—
'/ Kreis k Bohren| % [lemay frasen|== ses R ation % beiten
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8.2 Face Milling

The workpiece surface is milled in order to obtain a level, clean surface. This is done with face
milling.

PROGRAMM
After accepting the b
P N5 SPRITZFORM Nullpktv. 1 G54
program header, END Programmende N=1
ozt L monwenflll | B omter 2 Piver]

face milling is
performed next.

PROGRAMM

After entering the r———
values in the input T  PLONFRAESERS3

F 8.200 mmn/Zahn
screen form, v 198 n/min

Bearbeitung: v
Richtung: H#t
G} ©.008 abs
‘ * ve 8.808 abs
20 2.008 abs
x1 156.808 ink
v1 168.008 ink
21 ©.008 abs
DXY 40.808 %
2.008

T PLANFRAESER83 D1

F 8.288 mm/Zahn

v 198 m/min

Bearbeitung: W

Richtung: 114

Xe 8.8680 abs

b (] 8.8680 abs

Z8 2.880 abs

X1 158.880 ink

Y1 1808 .8688 ink

Z1 8.8680 abs

DXY 40 .68608 %

D2 2.880 P NS5 SPRITZFORM Nullpktv. 1 G54

uz 8.6680 144 N1@ Planfrasen vV T=PLANFRAESERS3 F@.2/Z V198n X80 Y8=0

END Programmende N=1

face milling is
accepted into the
machining plan.
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8.3 Contour Calculator
With the contour calculator, even difficult contours can be programmed relatively easily.

Next, the milling contour is described.

PROGRAMM
SPRITZFORM
P N5 SPRITZFORM Nullpktv. 1 G54
H 444 N18 Planfrasen V  T=PLANFRAESER83 F0.2/Z V196m X0=0 YB=0
After setting up a new - E— -

contour,

Bitte geben Sie den neuen Namen ein:

aussen|

U eroite| G Bohren| fa Frasenfy [ 22 Pher s o] =) betion
Bitte geben Sie den neueh Namen
aussen
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the Startlng pOInt IS PRUGWM Zusatzbefehle
defined in the contour SERCtRUORE
calculator. :ﬂkzemf;a e

X 5.00606 abs

Y 5.0006 abs

Then, the first contour

element is
programmed.
PROGRAMM
SPRITZFORM Endpunkt Y
P |9 Gerade
|~ - X 9.895 abs
END Y 75.008 abs
ol 86.008 °
END o
[ Obergang zum Folgeele. :
68- l R 8.008
|
48-
X 9.895 abs - / e
!
Y 75.060 abs o -
al 86.808 ° 2
e e e e e
B Abbruch
v
Obernahme
(emarie| &g Bohren| g Frasenf B8 (i 2 = Diver- otion|=] pesten

When entering the
angle, the direction vi
has to be noted.

x ¥
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Next, the arc is
programmed

After entering the
values

Drehrichtung: o
R 28.0008

X 38.808 abs

Y 908.0800 abs

a dialog selection is
displayed.

By pressing the
softkey

Dialog
Ubernahme

the selected element
is accepted into the
contour calculator.

The direction of the
element selected in
the dialog can be
changed any time by
pressing the softkey

Auswahl
andern

SPRITZFORM e
ialog
P Keels I!l!!!l!l
H Va Drehrichtung: 2
120° R 20.000
p= o
END X 30.800 abs
N 100 v 98.600 abs
I 29.263 abs
€3 J 70.814 abs
o2 349.563 °
€3 Ubergang zum Folgeele. :
R 08.880
40
20
" [
La o Za ) 20 ) 60
Dialog-Auswahl treffen!
Gerade| Kontur FFEROHET o = Simu- Abar-
Kreis k Bohren % FrasenfigeSy 22 ses =2 1ation % beiten

PROGRAMH

Element

P i Kreis léschen

1 Va Drehrichtung: 2
R 208.000
~ o
o X 30.808 abs
END
o0 ¥ 95.800 abs
| .
I 29.895 abs
J 75.808 abs
60 o2 4.001 °
Ubergang zum Folgeele. :
R 0.8808

Weiteres

v
Ubernahme

Kreis
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PROGRAMH

Fase/Radius O

Alternat.

The next element is a
straight line in X Gorade X
direction. [~ L W——E

Ubergang zum Folgeele. :
R 0.600

Tangente
an Vorg.

Alle
Parameter

X 1209.08688 abs
o2 2.111°

Ubergang zum Folgeele. :
R 8.080

Then, an arc follows PROGRAHH

ag al n . P 4 Kreis
m Va Drehrichtung: 2
150 R 20.000
~
o |— X 148.888 abs
v 75.800 abs
~ : N
END 100 P ¢ 128.808 abs
Sl 75.800 abs

o2 tangential

Ubergang zum Folgeele. :
= R 8.880

For this element also,
a dialog selection is
made which is
accepted into the
contour calculator by
pressing the softkey

Dialog
Ubernahme
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The next element is

an oblique line whose

end point is known.

X 145,080 abs
g 5.000 abs
ol -85,914 °
o2 4,086 °

With the last contour

element, a straight
line, the contour is
closed.

By pressing the
softkey Additional

Heiteres

and Close Contour

Kontur
schlielBen

the contour is

completely generated.

PROGRAMM

Y
al
a2

PROGRAMM

Y
ad
o2

FS

[ 50
tox

108

180.000 °
265.914 °

Ubergang zum Folgeele. :

145.000 abs

5.6080 abs

-85.914 °

4.086 °

Ubergang zum Folgeele. :

0.0600

5.000 abs
5.000 abs

0.000

v
Ubernahme

Simu- Abar-
lation)| = beiten|
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8.4 Path Milling

After accepting the PROGRAHH

contour in the P N5 SPRITZFORM Nullpkev. 1 G54

m aChining pl an 4 N18 Planfrasen vV T=PLANFRAESERS3 FB.2/Z V198m X8=8 Y8=0
/7 N15 AUSSEN

END Programmende N=1

Werkzeug

Kreis
Mittelp.

[~ N13 AUSSEN

a bracket opens next
to the symbol for the
contour element.

lation|= beiten

Next, the machining
process is described.
Path milling is to be
used for machining.

By pressing the PROGRMM
SOftkey P N5 SPRITZFORM Nullpktv. 1 G54
44 N1@ Planfrasen v T=PLANFRAESER83 FB.2/2Z2 V198m X0=0 Y8=0
I~ 1 N15 AUSSEN
END Programmende N=1
Bahni-
frasen

In the area “Contour
milling*, a
corresponding input
screen form is
opened.

T I A Training Document Page 42 of 187
Status: 04/2008 CNC — Programming with ShopMill



SIEMENS

Automation and Drives — SCE

8.5 Forward-Backward
We can also machine against the programmed contour (backward).

After entering the tool,
the technology and
selecting the radius
correction

T FRAESERZ@ D1
F 8.208 mm/Zahn
v 188 m/min
Radiuskorrektur: &/

we can then specify
the machining
direction in reference
to the contour.

VvOorwarts

The contour is
processed in the
direction the contour
was programmed.

Bearbeitung: ¥
pd B.000 abs
Z1 18.0808 ink
DZ 5.68088

uz 8,808

UXY B.860 mm

the approach and
the return strategy
as well as the
retraction mode are
defined.

Anfahren: Gerade +,
L1 Z.888
FZ B8.26808 mm/Zahn

Abfahren: Gerade iy
L2 2.808

Abhebemodus :
auf Ruckzugsebens

PROGRANM

rickwarts

The contour is processed
against the contour’s
programmed direction. After
entering the machining
strategy,

PROGRAMH

]
END Ly
S

Bahnfrasen
T FRAESER20

F 8.2088 mm/Zahn
v 168 m/min
Radiuskorrektur: &/

vorwarts

Bearbeitung:

2e 08.888 abs
21 10.0800 ink
74 5.0008

uz 08.0088

uxy 08.888 nn

Anfahren: Gerade
L1 2.00808

F2 0.2688 mn/Zahn

Abfahren: Gerade
Lz 2.8008

Abhebemodus :
auf Ruckzugsebene

N

lation|=] beiten|

Anfahrmodus
Bahnfrasen
T FRAESER20

F 08.200 nn/.
v 1688 m/m.

Radiuskorrektur:

ruckwarts

Bearbeitung:

2e 0.880 abs
21 10.860 ink
74 5.880

uz 08.600

uxy 0.6800 mm

Anfahren: Gerade
L1 2.800
FZ 8.200 nn/.

Abfahren: Gerade
Lz 2.800

Abhebemodus:
auf Ruckzugsebene

=

Ebene O

Alternat.

D1
Zahn
in

v

.,

Zahn

iy

Abbruch

Simu-
lation|= beiten
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Accepting the e
maChInIng into the P N5 SPRITZFORM Nullpktv. 1 G54
m achining p| an 144 N18 Planfrasen vV T=PLANFRAESER83 F@.2/Z V198m X8=8 Y8=0
/9 N15 AUSSEN
/%] Bshnfrasen ¥ T=FRAESERZ® FB.2/Z V188n 20=0 Z1=18ink
END Programmende N=1 Kreis

Mittelp.

[N:I Ni5 AUSSEN
% NZ28 Bahnfrasen
closes the bracket. A

machining was added
to the contour.

The program is done.

Volumenmodell

-6.273 4 808.880 Eilgang
Nullpktv. 1 G54 T=FRAESER26
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9 Programming Example Contour Spigot
Content of this module:

This module describes the standard milling cycle Contour Spigot, using an example. The contour
remains, and the residual material is milled off.

9.1

Contour Spigot Milling — Removing Residual Material

This example is
programmed using
ShopMill.

This is not possible
with the path milling
cycle, since as a
maximum, a 10
milling tool can be
used.

Residual corners
remain.

For this reason, two
contours have to be
described: one that
surrounds the raw
part, the socalled
“limit contour” and the
actual contour that
jumps out; that is
remains as an
“island”.

120

84

27

R4

~
L/

36

24

53

108
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9.2 Face Milling

After setting up a new
program

Neues ShopMill Programm

Bitte geben Sie den

Form

and making the input

in the program header

Programmkopf

NPV 1 G54 MM

Rohteil:

Eckpunkt 1

Xa B8.860 abs
Ya B8.000 abs
Z8 2.888 abs
Abmaniie

L 126 .8680

W 68 .888

H -18.0060

HWerkzeugachse 2
Ruckzugsebene:
RP 80.6880 abs
Sicherheitsabstand:
SC 1.8808 ink
Bearbeitungsdrehsinn:
Gleichlauf
Rickzug Pos.-muster:
optimiert

face-milling the

workpiece surface
<<something missing like: a
new contour is set up?>>

PROGRANM

PROGRAMM

END

Punkg1 W

Programmkopf

NPV 1
Rohteil:
Eckpunkt 1

X8 0.0800 abs

Yo 8.808 abs
28 2.000 abs

L 120.860

W 66.000

H -16.000

Werkzeugachse V4

Rackzugsebene :

RP 80.000 abs

Sicherheitsabstand:

sC 1.000 ink

Bearbeitungsdrehsinn:
Gleichlauf

Ruckzug Pos.-muster:

optimiert

Planfrasen

T  PLANFRAESER83 D1
F 8.200 mm/Zahn
v 198 m/min
Bearbeitung: v
Richtung: 144
X8 8.808 abs

ve 0.000 abs

Z8 2.8008 abs

X1 128.0808 ink

Y1 68.0600 ink

Z1 8.8008 abs

DXY 48.000 %

DZ 2.000

vz 0.6008
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SIEMENS

After setting up a new
program

Neues ShopMill Programm

Bitte geben Sie den

Form

and making the inputs
in the program header

PROGRANM

Nullpunktverschiebung [3)
Programmkopf
END NPV 1 G54 "M
Rohteil: Nullpunkt
Eckpunkt 1
xe ©.000 abs
v ve ©.000 abs -
20 2.800 ab:
Programmkopf T =
NPV 1 Punkg/1 W " R -
Rohteil: x PR
rkzeugacl
Eckpunkt 1 H t Ruckzugsebene: -
X8 8.900 abs SicraTaTiasimtancs
Ya B8.000 abs = sc 1.888 ink -
ZB 2 ) BBB abs Bearbe.i-t.ungsdrehs.inn:
nb Gleichlauf x
maile Ruckzug Pos.-muster : fAbbruch
L 126 .8680 optimiert v
W 68 .888
H -18.8688 Sinu- (1] Obar-
HWerkzeugachse 2
Ruckzugsebene:
RP 86.888 abs
Sicherheitsabstand:
SC 1.880 ink
Bearbeitungsdrehsinn:
Gleichlauf PROGRAHH

Rickzug Pos.-muster: P Planfrasen
PR T  PLANFRAESER83 D1
optimiert F 8.208 nn/Zahn
END v 198 m/min
Bearbeitung: v
Richtung: 144
X8 8.808 abs
‘ i Ye 0.000 abs
A X ! Z8 2.8008 abs
v v v X1 1268.86808 ink
. } 4} | 4 i ’ ‘\4 vi 68.0888 ink
face-milling the Dl L0 S — X
workpiece surface, vz o.060

Kontur| = = Diver—
frasen|S= ses

a new contour is set
UP <<same page twice?>>.
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9.3 First Contour Limit-Contour

Bitte geben Sie

Grenze

PROGRAMM

This contour, a little

Element

larger than the f 1oschen
. . H =

workplece, will later ml- - X _g;ggg;

describe the w |l =z

machining limit. - Oberoang 2 Folgeele.:

- FS 8.000

The initial machining
continues to be done
with the facing tool.

Weiteres

Abbruch

In the case of spigot milling, the “limit contourr” can be angular. When
describing a contour pocket, the contour corners should have a radius.
The corner radius should be at least as large as the radius of the largest
tool.
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9.4 Second Contour: Actual Contour Spigots

Next, a second i
contour is E Gerade
programmed. | x 12,009 abs
~al 80 s 9.000 fbs
- A Bt
a 1 ® Obergang zum Folgeele. :
FS 0.000
: .
! B m
z o
‘LX 20 48 60 88 108
(emarte) & Bohren| £ Frasenf B8\ 2 = Diver- D rion| ] erten
After accepting the
contour in the
machining plan,
the cycle for contour
spigot milling is PROGRAMM
FORM
opened . P N5 FORM Nullpktv. 1 G54
by pressing the 144 N18 Planfrasen vV T=PLANFRAESER83 F@.2/Z V198m X8=8 YB=8
/[~ N15 GRENZE
softkey g s
END Programmende N=1
Tasche
Restmat.
%a;_zfen
Zapfen
frasen pZepfen
(omarie| &g Bohren| g Frasenf B8 (i 2 = Diver- otion|=] pesten
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The strategy is that we ~ PRGH
. Werkzeugname
always start outside of & Zapfen Frboen
the workpiece when ﬁtj ! S““““‘;,‘;‘:;;j,‘iz_mfi
starting machining. ~] ) aminin
v Bearbeitung: v
28 8.000 abs
END 21 8.888 ink
DXY 2.000 mn
DZ 2.000
UXY 8.560 mn
uz 8.5600
Abhebemodus :
auf Ruckzugsebene
X
orschub F zu klein
¥ (o] & moneen| g Frasenf By Fo| 2 = Dver Yoo B

By machining from the outside to the inside, tough and hard materials can also be machined in
this cycle.

PROGRAMM

Then, the values are
entered.

Zapfen Frasen

W T FRAESER_30 D1
F 0.200 mm/Zahn
A v 120 m/min
r~ J v Bearbeitung: v
z0 8.0800 abs
END 21 5.808 ink
DXY 40.080 %
DZ 5.0800
Zapfen Frasen uxy .80 mn
uz 8.800
T FRAESER_30 D1 .
F 8.2688 mm/Zahn auf Ruckzugsebene
v 128 m/min
Bearbeitung: v
Z8a 8.8680 abs
Z1 5.86808 ink
DXY 40.6808 %
DZ 5.86808
UXY 8.868 mm
Uz 8.8680
Abhebemodus:
auf Ruckzugsebene
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9.5 Spigot — Residual Material

PROGRAMM

The values that were
entered are accepted

P N5 FORM Nullpktv. 1 G54
into the m aChining 144 N18 Planfrasen vV T=PLANFROESERS3 FB.2/Z V198m X0=8 Y8=8
/4 N15 GRENZE ade
plan. Thus, the p}m Fomn
bracket with the two N35 Zapfen Frasen v T-FRAESER_30 FB8.2/Z V128m 28=8 21=5ink
. END Programmende N=1
contour elements is

closed.

Kreis
Radius

/™9 N15 GRENZE
/™~ - N28 FORM
N25 Zapfen Frasg

Since based on the milling
tool diameter of 30mm the
workpiece can not be
completely manufactured,
another machining cycle
follows; socalled “residual
material processing*.

Pressing the softkey
Zapfen
Restmat.
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opens the cycle for
residual material
machining.

After selecting a smaller
milling tool and inputting

the values,

Zapfen Restmaterial

T Schaftraeser_16 D1

F d.208 mm/Zahn
v 128 m/min
Bearbeitung: v

DXY 2.8808 mm

DZ 2.800
Abhebemodus:

auf Rickzugsebene

this cycle is accepted
into the machining
plan.

This cycle is added to
the bracket.

N15 GRENZE

NZ8 FORM

N25 Zapfen Frasen
N38 Zapfen Restmat.

B2 2

The program is
done.

N18 Planfrasen v
Ni5 GRENZE

N28 FORM

N25 Zapfen Frasen v
N38 Zapfen Restmat. V

Programmende N=1

PROGRAMH

Nullpktv. 1 G54
T=PLANFRAESERS3 F@.2/Z V198m X0=8 Y0=0

Bearbeitung:

Abhebemodus:

T=PLANFRAESERS83 F@.2/Z V126m 20-0
T=Schaftraeser_16 F8.2/Z V128m

Abhebemodus vor erneuter Zustellung
Zapfen Restmaterial
T Schaftraeser_16

F 8.208 mm/Zahn
v 128 m/min

v

auf Ruckzugsebene

dB =] 78

98 | 100

2 80.000 Eilgang

Nullpktv. 1 G54

T=Schaftraeser_16

Alternat.
D1
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10 Programming Example Standard Milling Cycles

Machining with the standard milling cycles under ShopMill is described, using an example

10.1 Programming Example for Milling Cycles (Rectangular Spigot, Circular Pocket)

This workpiece
“Mounting Plate “ is to
be generated using
the milling cycles

After setting up a
program named
"Mounting Plate®

Neues ShopMill Programm

Bitte geben Sie den neuen Namen

Montageplatte

the raw part for the
simulation is entered,
after entering the zero

point.

Rohteil:

Eckpunkt 1

X8 -5068.868 abs
Ya -508.808 abs
28 2.808 abs
Abmalke

L 168.6880

) 168.6880

H -25.868

After entering the
additional values in
the program header

75

10

25

PROGRAMM

MONTAGEPLATTE

Nullpunktverschiebung

Programmkopf

NPV 1 G54
Rohteil:

Eckpunkt 1

X8 -58.808 abs
Yo -50.000 abs
z8 2.8008 abs
AbmaBe

L 160.0608

W 108.068

H -25.000
Werkzeugachse V4
Ruckzugsebene :

RP 80.000 abs
Sicherheitsabstand:
sC 1.000 ink
Bearbeitungsdrehsinn:

Gegenlauf
Rackzug Pos.-muster:

optimiert

O
Alternat.
Nullpunkt

versch.

X
Abbruch
4
Ubernahme
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and accepting them il |
into the maChining P NS MONTAGEPLATTE Nullpktv. 1 G54

END Programmende N=1
plan
’
Mittelp.

1]

the next step consists
of facing.

Pressing the softkeys

PROGRAMM

Plan-
frasen

. P N5 MONTAGEPLATTE Nullpktv. 1 G54
Frasen END Programmende N=1

Zapfen

Plan-
frasen

Gravur
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10.2 Face Milling

PROGRAMM

MONTAGEPLATTE

Werkzeugname

. P Planfrasen
opens the input T FraEseRse b1
screen form for face v O eaninin
milling. Beacbei tuno: L
X0 -50.000 abs
. . _7 Ye -508.000 abs
Using the four vertical - 2 z.ceda
softkeys - 21 acbasbs
— DXY 40.000 %
= D2 2.000

8.000

I

QIE

IDI

machining limits can Y
be defined. J«g X -

Example:
Activated limits

PROGRAMM

MONTAGEPLATTE schruppen/schlichten O
Planfrasen Alternat.

T PLANFRAESER83

F 8.200 nm/Zahn
END v 198 m/min

Bearbeitung: v
Richtung: =
Xe -50.000 abs
Ye -50.0800 abs
—— z8 2.888 abs
X1 1008.000 ink
, == * Y1 100.808 ink
Z1 8.800 abs
We don't have to ~ oxv  40.000%
— 2.800

define a machining
limit in this example.
After selecting the
tool and the
technological data,

Planfrasen

T PLANFRAESERS3 D1

F 8.2808 mm/Zahn
v 198 m/min
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next Rouging,

v
or Finishing

VY

is selected.

Then, we select the
machining strategy.

=
i
is
tH
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PROGRAMM

MONTAGEPLATTE

After entering the
values, face milling is

Planfrasen

accepted into the L —TTT

. v 198 m/min
machining plan N }
Richtung: H#t

Xe -50.0800 abs

A 7 2.o00abe

' ' \ X1 1008.8080 ink

} | ’ 4} 4 ) 4 vi 168.880 ink

[, S S I z1 8.880 abs

VA 46.0080 %

by pressing the
softkey

v

Ubernahme
PROGRAMM
MONTAGEPLATTE
Plan-
P N5 MONTAGEPLATTE Nullpktv. 1 G54
{44 N18 Planfrasen vV T=PLANFRAESER83 F@.2/Z V198m X8=-58
END Programmende N=1
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10.3 Rectangular Spigot

Next, the rectangular
spigot is
programmed.

|
& L

P N5 MONTAGEPLATTE Nullpktv. 1 G54
444 N18 Planfrasen vV T=PLANFRAESER83 FB.2/Z V198m X8=-58
END Programmende N=1

Pressing the softkey

Zapfen

in the area Milling and

selecting
PROGRAMM
Rechteck- MONTAGEPLATTE
Zap fan Rechteckzapfen
H4 T FRAESER32 D1
F 8.200 nm/Zahn
v 128 m/min
. . END Mitte
opens the input field. v L Bearbeitung: v
/ Einzelposition
Xe 5.0800 abs
ve 5.800 abs
i 20 0.6800 abs
] 90.0080
L 90.000
R 8.500
o8 0.000 °
21 10.800 ink
DZ 3.0800
6.600 nm
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After selecting the
tool with the
corresponding
technology,

T FRAESER32 D1

F 8.288 mn/2Zahn
y 128 m/min

next the reference
point of the
reactangular spigot is
defined.

Mitte

unten links

oben rechts

unten rechts
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After selecting the PROGRAMM
pOSition Rechteckzapfen

T FRAESER32

F 8.200 mm/Zahn
= v 128 m/min
Mitte Ll g
b Einzelposition
. Xe 8.0800 abs
the spigot and the i R
machining strategy L 75000
are described. %0 o000 °
21 168.0008 ink
74 3.000
Uxy 8.600 nm
uz 0.000

Wi 101.000

Mj. tte 101.000
Bearbheitung: v
Einzelposition
Xe 8.000 abs
Ya 0.800 abs
) 8.800 abs
W 75.0008
L 75.080
R 8.8008
oB 8.000 °
Z1 18.0888 ink
DZ 3.8008
Uxy 8.808 mm
uz 0.0800

Finally, the raw part
spigot is specified that
is to be machined.

W1 181,600
L1 161 .0600

The spigot is
programmed.

The material between the raw part spigot and the finished part spigot is
machined in a lateral feed setting.

If the feed setting is too large, the completed spigot should be
programmed in several steps.
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10.4 Circular Pocket

Finally, the circular
pocket is
programmed.

By selecting the cycle
“circular pocket®, the
corresponding input field
opens. After selecting
the tool and entering the
technology data

T FRAESERZ8 D1
F 8.288 mm/Zahn
v 88 m/min

the circular pocket is

programmed.
Bearbeitung: W
Einzelposition
Xa 0.68680 abs
Ya 9.0800 abs
zZa 0.68600 abs
@ 50.086808
Z1 26.8608 ink
DXY 40.600 %
D2 5.86808
uxy 8.08008 mn
uz 8.686008

Immersion in the material
can be centered

Eintauchen: mittig
FZ 8. 188 mm/Zahn

or helical.

Eintauchen: helikal
EP 2.888 mnm/U
ER 4.808 mm

PROGRAKM

Kreistasche

T FRAESER20

F 08.200 mn/Zahn
v 88 m/min
v Bearbeitung: v
Einzelposition
Xxe 08.880 abs
Ye 0.000 abs
28 0.880 abs
-] 56.000
21 26.800 ink
DXy 408.000 %
DZ 5.000
uxy 06.880 nn
uz 8.600
Eintauchen: mittig
Fz 8.188 mm/Zahn

Ausraumen: Komplettb.

lation % beiten|

G_NCO1_de_ 00099

For helical immersion, a Z-motion is
superimposed on the X-Y motion.

The milling tool backs off permanently because of
this.
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Accepting the cycle

into the maChining P N5 MONTAGEPLATTE Nullpktv. 1 G54

plan Completes the 114 N1@ Planfrasen T=PLONFRAESERS3 FB8.2/Z V198m X8=-58
Ni5 en T FB.2/Z V128m XB=8 Y8=8 Z8-0

program 1 Ne@ Kreistasche T=FRAESER28 F@.2/2 V88nm X0=0 Y9-8 28-0

END Programmende N=1

and can be simulated.
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10.5

Processing (Basic Block)

. PROGROMM
By pressing the — -
SOftkey P N5 MONTAGEPLATTE Nullpktv. 1 G54 Herkee

H#} N8 Planfrasen v T=PLONFROESERS3 FB8.2/Z V198m XB=-58
Ni5 Rechteckzapfen Vv T=FRAESER32 FB.2/Z V126n X8=8 Y0=8 Z6-0
1 N2@ Kreistasche v T=FRAESER28 FB.2/Z V8n X8=8 YB=0 28-0
NC nb ar- N0 Programmende N=1
= beiten
L

Kreis
Radius

the program is loaded '
to the operating mode

_
M, AUTO

and can be gan |
processed.

3 Akt iv |/_N_WKS_DIR/_N_SHOPMILL_WPD I

G-
Funktion

Position [mm]

i -00. . PLANFRAESERS3 Hilfe-
Pressing the softkey 50.218 T e
Y -53.621 ) EILG.
z 80.000

08.808 Lauf-
0.000 zeiten

B Nullpkt1

Basissatz

Basissatz
N5 MONTAGEPLATTE GETSELT(_TFA)

N18 Planfrasen 288

N15 Rechteckzapfen [X-68.3 Y-94.5
N2@ Kreistasche 23

displays the program progrannende |20
during processing in GB1 Y50 F1.2
an additional window e

in G-code.

QYE-=

m
E

Prog.
korr.

®0G

By activating the basic block, the next programmed travel movements are
visible.

This makes a possible early intervention in program execution simpler for
the operator.
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11 Programming Example — Position Patterns for Drilling and Milling Cycles

Below, the position patterns for drilling and milling cycles under ShopMill are explained, using an
example.

11.1 Example: Drilling and Milling Positions

A rectangle and the
circular pockets are

added to the example for

contour programming.

The program “Injection

Mold“ is selected in the

area @ @

N
&

(&)

VERZEICHNIS

VERZEICHNIS

Geladen Groie Datum/Zeit

S SHOPMILL.WPD\. .
D FORM_TMZ INI 1933 ©5.05.2006 15:10
. % FORM MPF X 1957 ©@8.05.2006 09:49
Pressing the softkeys wr x
% SPRITZFORM MPF X 1644 ©5.05.2006 11:36

Programm/Verzeichnis Uberschreiben

SPRITZFORM

Datei bereits vorhanden!
Uberschreiben?

Kopieren

SPRITZFORM

Abbkruch

and

Freier Speicher Festplatte: 106 GBytes NC: 1289656

B e
Einflgen

opens a dialog
window.

Programm/Verzeichnis Uberschreiben

SPRITZFORM

Datei bereits vorhanden?!

Uberschreiben?

SPRITZFORM
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VERZEICHNIS

Name Typ Geladen Gréile
SHOPMILL.WPD\N. .

Since the existing
program is not to be
overwritten, a 2 is
appeded to the name
of the program.

Datum/Zeit

FORM_TMZ INI 1933 0©05.05.2006 15:10
FORM MPF %X 1957 ©8.05.2006 09:43
MONTAGEPLATTE MPF x 499 ©9.05.2006 10:56
SPRITZFORM MPF X 1644 ©05.05.2006 11:36

A=l eb

SPRITZFORM

By pressing the
softkey

Datei bereits vorhanden!
Uberschreiken?

SPRITZFORMZ2

Programm/Verzeichnis Uberschreiben -

Abbruch
1@ GBytes NC: 1269656

Freier Speicher Festplatte:

v

VERZEICHNIS

a new program

Name Typ Gelacen GroRe Datum/Zeit

Ab—

named ' SHOPMILL.WPD\.. CHEEREIR
“|njeCti0nMO|d2“ iS [ ForM_tHz INID 1933 ©5.05.2006 15:10
t d . th | t d FORM MPF X 1957 ©8.05.2006 09:49
stored in € selecie MONTAGEPLATTE MPF X 499 ©9.05.2006 10:56

dlreCtOry, SPRITZFORM MPF X 1044 ©5.05.2006 11:36 || peremmen
SPRITZFORMZ MPF X 1044 ©5.05.2006 11:36

Markieren

Kopieren

Einflgen

Aus-
schneiden
Freier Speicher Festplatte: 10 GBytes NC: 1267608 N Weiteres
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11.2 Rectangular Pocket

After opening the
program, the
corresponding cycle

PROGRAMM

SPRITZFORMZ
P N5 SPRITZFORMZ

Zentrie-
ren

Nullpktv. 1 G54

Hf Ni@ Planfrisen v T=PLANFRAESER83 FO.2/Z Vi190m X0=0 Y0=0
HaY Boh
for machining the s aussa Reiben
1 i N26 Bahnfra v T=FRAESERZ20 F0.2/Z V160m Z0=0 Z1=16i
center pocket is el am— " e
END Programmende N=1 Tief-

bohren

called by pressing the
softkey

& Frasen

Aus—
drehen

Gewinde

Positio-
nen

Position
wiederh.

Tasche - L
| S rrasen| &g R0 22 PUE T S E o
and
TN ‘

Rechteck- | i é/ 2 /] 7 % .

tasche

150
Nz A
\ o 0 o 0
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PROGRAMM

SPRITZFORMZ2

After entering the

Schlichtaufma Ebene

corresponding values Rechtecktasche
. . T FRAESER1G D1
in the input screen o F . 13 nn/Zehn
I~ v 111 m/min Werkzeuge
Mitt
form l{%] Elearblei:.lng: v
Einzelposition Rechteck:
on ¥ %0 75.000 abs tasche
vo 50.000 ab:
. tasche
L 60.000
R 6.000
Rechteck tasche 2] 30.000 °
z1 15.000 ink
T FRAESER10O D1 XY a0.c00%
Dz 5.000
F 8. 1600 mm/Zahn . Ty s
v 111 m/min uz e.e00
Mitte S e s
Bearb.e:.tung : e v Ausraumen: Komplettb. s
Einzelposition -
%] 75.000 abs : Obernahme
Ya 50.000 abs - -
Z0 2.000 abs !f Gl(er::.-?: & Bohren & frasen| == i beiten
W 46 . 808
L B0.000
R 5.000
B 30.600 °
Z1 15.000 ink
DXY 46 . 000 %
Dz 5.000
UXY B.800 mm
uz 0.000 PROGRAMM
Eintauchen: mittig SPRITZFORM2
FZ 8. 188 mm/Zahn P N5 SPRITZFORMZ Nullpktv. 1 G54
H} Ni® Planfrisen v T=PLANFRAESERS3 F0.2/Z V190m X0=0 Y0=0
Ausraumen: Komplettb. /N5 AUSSEN
%]Nza Bahnfrasen v T=FRAESERZ0 F@.2/Z V10@m 20=0 Z1=1@ink
£“ NZB Rechtecktasche v  T=FRAESER1® F@.1/Z Vilim X@=75 Y0=50 E
END Programmencdle N=1

and acceptance into
the machining plan,

Gerade| . o Kontur| .. Diver-| o Simu-|m)| Abar-
V Kreis hthren - e & fréasen = ses ﬁlatjon beiten|

the rectangular
pocket is
programmed.

If necessary, any number of position patterns can be described one after the other.
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11.3 Circular Pockets

Next, the circular
pockets are
programmed. :

PROGRAMM

SPRITZFORM2 Werkzeugname

(&)
5.2

After opening the

corresponding cycle Kreistasche
T FRAESER20
F 0.200 mm/Zahn
~ ] v 80 m/:u'm Uerkzeuge
g Bearb_e:ttung . v Rechteck—
d v, Einzelposition tasche
Xo 0.000 abs
Yo 0.000 abs
o 20 0.000 abs
@ 50.000 Gesche
Z1 26.000 ink
DXY 40.000 %
Dz 5.000
uxy 9.000 mm
uz 0.000
X Eintauchen: helikal
EP 2.000 mm/U
ER 4.000 mm
Ausrdumen: Komplettb.
Abbruch

Ubernahme

ne] Abar-
beiter

Gerade "B =5 s Simu-
¥ Krots | e BonrenflQIF St £, Fracen 22

and <<something missing?>>,
the tool with the
corresponding
technology is entered.

Kreistasche
T FROESERZ0 D1
F 8. 2600 mm/Zahn
v 80 m/min
Bearbeitung: 7
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11.4 Position Pattern

Now, not the
Individual Position

PROGRAMM

_ _ _ SPRITZFORM2 Ejnzelpnsiinn/F‘nsitinnsmuster Q
Einzelposition Kretstesche
H T FRAESERZ0 D1
. ~ Do
as previously, but el S )

. oy . < earbeitung: Rechteck-
-since it is a question & y  Eirmetposition
of several circular Yo o.0mabs
pockets of the same o -0
type- by pressing the S —
softkey vz oou

% Eintauchen: helikal
U EP 2.000 Mm/U
ER 4.000 mm
Ausraumen: Komplettb.
Alternat. ’

the

!/\ Gerade|
Kreis

L Bohrenf B s | B Kontur) 2o

Positiohsmuster
is selected.
Based on this
selection, PROGRAMM
SPRITZFORMZ Einzelposition/Positionsmuster QO
Kreistasche
T FRAESERZ0 p % N —mers
F 0.200 mm/2shn 1] v son/min
= > Bearbeitung: 7
v 8@ m/min e v e ——
Bearbeitung: W oD Kreis— I
S tasche
Positionsmuster 5 .
DXY 40,000 %
DZ 5.000
UKy 0.000 mm
uz 0.000
Eintauchen: helikal
g 5@ . @09 * ERP ¢ 2.000 mm/U
ER 4.000 mm
Ausraumen: Komplettb.
it is no longer

possible to describe
positions in the input
screen form of the
cycle.

Kontur| ..
frasen| == ses

¥ Geradel L Bohren B B

PROGRAMM
SPRITZFORMZ2 Durchmesser der Tasche
Input of values in the P Kredstasche
H T FROAESERZ0 D1
screen form. ~ F ©.200 n/Zshn
. :I v 80 m/min
/fﬁ.’@ Bearbeitung: v Rechtack—
ﬁ, v Positionsmuster
END l‘(:reiﬁ—
2 30.000 2 ioouoink e
Z1 10.006 ink g;" “g-ggg 3 -
DXY 48 ., 008 % uxy ©.000 mm
DZ 5.000 vz 9.009,
UXY 0.000 mm X e |
ER 4.000 MM
uz @.000 Ausréumen: Kompletthb.
Eintauchen: helikal (el
EP 2.008 mm/U v
ER 4,000 mm
Ausrdumen: Komplettb. ¥~ Geradel I Bohrenfll 70| B Kontur) oo Diver— R, Simu-i[E] Abar-]
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11.5 Drilling and Positions

Through acceptance PROGRAMY

SPRITZFORM2

into the maChining P N5 SPRITZFORMZ Nullpktv. 1 @54
H anfrasen = . m = =
plan, an open bracket N10 Planf ¥ T=PLONFROESERS3 F8.2/Z V190m X8=0 Y0=0

[~ Ni5 AUSSEN

1S dISplayed at the %]Nza Bahnfrasen v T=FRAESERZ0 F@.2/Z V100m 20=0 Z1=10ink

circular pOCket. £“] NZB Rechtecktasche v  T=FRAESER1® F@.1/Z Vilim X@=75 Y0=50
{"fN3@ Kreistasche v  T=FRAESER20 F@.2/Z Y80m 21=10ink @30
END Programmence N=1

f;j N30 Kreistasche

Gerade| . o Kontur| .. Diver-| o Simu-|m)| Abar-
V Kreis hthren - e & fréasen = ses ﬁlatjon beiten|

Next, the positions of
the circular pockets
are programmed.

Pressing the softkey

k Bohren

PROGRAMHM

SPRITZFORMZ rechtwinklig/polar (&)
P Positionen Alternat.
W rechtwinklig
Zzo ©0.000 abs Alle
.. ~ ] 48+ X0 abs ghschsy
Positio- = ve abs
o X1 abs Y
nen g e v1 abs G
< X2 abs
vz abs
2] | X3 abs
Y3 abs
v pr
= Y4 abs
X5 abs
and s abs ] ]
Hindernis
—40- X6 abs
Ye abs
b ) = [ 20 4@ |7 abs X
oy vz abs Abbruch
abs

= Kontur| - .
.. Behrel aF‘rasen a frasen| 22

e
opens the

corresponding input
field.

As an alternative, the circular pocket positions can also be entered with the position pattern
“Frame®.
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PROGRAMM

After entering the

X SPRITZFORMZ rechtwinklig/polar
CorreSpondlng P Positionen_ . Alternat
positions in the input 4 o o000 sbe v

~ ] Xe 30.000 abs I
screen form 7 vo 25.000 abs
“ =1 e 30.000 abs
C; ¥i 75. 000 abs
2l i
rechtwinklig ao e 123909 abe
Z0 9.800 abs 407 X4 abs
Y4 abs
X 30.000 abs B * ﬁg alss
Yo 25.000 abs - e
X1 30.000 abs . ‘ ‘ ‘ , i >
Vi 75 . eee abs T—)X 48 68 88 1688 128 v7 abs A
X8 abs
X2 120.000 abs ve abs
Y2 75.8000 abs [ ians
X3 120.000 abs - & P &i ??2;:; 23 = J.S;:‘ib\ln_n L?ebftre-n
Y3 25.0800 abs

and acceptance into

the machining plan,

the bracket is closed

and the program |S P NS SPRITZFORMZ2 Nullpktv. 1 G54

Complete Hf N1@ Planfrasen v T=PLANFRAESER83 F08.2/Z V190m X0=0 Y0=0
. M- N15 AUSSEN

%JNZB Bahnfrésen ¥  T=FRAESERZ0 F@.2/2 V100m Z0=0 Z1=1@ink

PROGRAMM

SPRITZFORMZ

Zentrie-
ren

Bohren
Reiben

£4 N25 Rechtecktasche v  T=FRAESER1@ F@.1/Z Vilim X0=75 Y0=50 bgfrfe;

’gj]uae Kreistasche v  T=FRAESERZO@ F@.2/Z V80m Z1=1@ink @30

A /N35 081: Positionen 20=0 X0=30 Y0=25 X1=30 Y1=75 X2=120 fus—
drehen

END Programmende N=1

Gewinde

QJN% Kreistasche
N AN35 @01: Positionen

Positio-
nen

Position
wiederh.

fc] Abar-—
beiten

Simu—

| g Frasen B FOREU 22 = lation)
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12 Program Example — Centering, Drilling, Threading

In this module, centering, drilling and threading under ShopMill is described.

12.1 Exercises for Centering, Drilling, and Threading
Schnitt A-A

As an example for

centering, drilling and — , :
threading, this LR \
drawing is to be 88 [ N s
programmed. |1 ;
After setting up a new
prodram 150
Neues ShopMill Programm |
T
3 § i
Bitte geben Sie den neuen 2 : ; o
f\ A o o o | 1
Gehaeuseplatte = Q
ini SRR
defining the program . iy
) Dy il ] ( ) o
header’ T &_) ot 1 Nt L7 i =
Programmkopf A fj ‘ () E A
NPV 1 G54  mm i e
Rohteil:
Eckpunkt 1 A\
xe -75.000 abs O Nt O |
Yo -50.000 abs i )
zo 2.000 abs e
Eonate PROGRAM
L' 159 - eee GEHAEUSEPLATTE
W 100,000 Programmkopf
H -4@ . 000 NBY 1 G54 mm
Rohteil: erah
Werkzeugachse r4 Eckpunkt 1 "
Xe -75.000 abs
Rickzugsebene: 160 ;g -52 . ggg ::z
RP 80.000 abs fomaie
Sicherheitsabstand: m $L.02
sC 1.000 ink 8- H -40.000
Bearbeitungsdrehsinn: :ﬁl‘ii::iﬁ';ii -
Gleichlauf z'? — _Bf-'fetabz
=180 Acherheitsabstand:
Rickzug Pos.-muster: sc _ 1.000dnk
Op t il\"l ie rt , I I Bea: erlee:Lj:nlg:fFrehs inn:
. [ 108 g 108 eal Rickzug Pos.-muster: Abbruch
and programming the cptintert

face milling cycle,

T PLANFRAESERS3 D1
F @. 208 mm/Zahn

Gerade
Kreis

L2

& Bohren a Frasen &

Kontur| _ .
frasen| ==

Ubernahme

Abar—

beiten

o Simu-—
= 1ation

v 190 m/min PROGRAMH
GEHAEUSEPLATTE Werkzeugname
Bearbeitung: k) P Planfrésen
T PLANFRAESERB83 D1
Richtung: > ©0.200 mm/Zahn N izeuge
%0 _=5. 000 ab5+ﬂ ae 100 v 190 m/min 9
" Bearbeitung: v
Ya -50. 000 abs Richtung: H
2 2. B G
¥ 100 000 1 “ T
71 0. 000 abs o
: o= DXY 40.000 %
DXY 40.000 ¥ e 2.000
DZ 2.000 o
uz 0.000

the next step consists of
programming the

Abbruch

Ubernahme

centering. VB L monren iy | L, KOTE 5 O N
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12.2 Centering the Frame and the Hole Circle

After opening the input screen form for the centerings (spot drilling), the values are
entered in the input fields.

PROGRAMM

T ZENTRIERER_12 D1

. GEHAEUSEPLATTE Durchmesser/Spitze 3)
F 0.200 mm/ min Zentrieren
s 1600 U/min m T ZENTRIERER_1Z2 D1
F @.200 mm/min
Spitze s 10@0 U/min
END "
Z1 3.808 ink Spitze

z1 3.000 ink

DT 0.000 s z oT 0.000 s

Since at none of the
holes a chamfer is
programmed,
centering can be
done for all holes.

Abbruch

v

o SdAmu— | e
réllat:lc»". =

The positions of the
center circle

|
Vollkreis

2a ©.000 abs

X0 0.000 abs
vo 0.000 abs Q - é é - Q
@ 0.000 °

R 20.000 ‘ bw ‘

N =

positionieren: Gerade —G R — é - @7
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PROGRAMM

GEHAEUSEPLATTE

Vollkreis/Teilkreis

P Muster
14 Vollkreis
] 20 @.000 abs Pos. aus-
27 blenden
Xo 0.000 abs
Yo 0.000 abs
£ ¥ a® 8.000 °
R 20.000
N 8
O
E ./® o) positionieren: Gerade
R @
VA
% Hindernis
Abbruch

Ubernahme

Geracle
Kreis

o Simu- | o] Abar-—
Fé! lation beiten

| & Freeer] & 0500 2

as well as the outside

frame are AL
GEHAEUSEPLATTE Grunddrehung
programmed. Muster
{H Rahmen
Y Zo 0.000 abs Pos. aus-
BE blenden
= N —
Rahmen H v o0 I
P 0.000 abs N o R
500 [
X0 -60.000 abs 0 0 N 3
Yo -40.000 abs Q,@@%
a1 0.000 ‘
X 0.000 ° *
ay 0.000 °
L1 60.000 Abruch
Lz 40,000
Ni 3 Ubernahme
N2 3 | B Frasen B F0050Y 22 PUET S St 2] ferton
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12.3 Drilling

After accepting the
position patterns into
the machining plan,
the centerings for the
holes are completely
programmed.

I1{N2@0 081: Lochvollkreis

I

A } Ni5 Zentrieren

N2Z5 B0Z: Lochrahmen

Next, the holes for the
center hole circle are
programmed.

PROGRAMM
GEHAEUSEPLATTE
P NS5 GEHREUSEPLATTE
Hf N10 Planfrasen ¥  T=PLANFRAESER83 F@.2/Z V190m X0=-75

A7 N1B Zentrieren T=ZENTRIERER_12 F@.2/min $1006U Z1=3ink
1 1N20 @01: Lochvollkreis 20=0 X0=0 Y@=0 R20 N

Z0=0 X0=-60 Y@=-40 N1=3 N2=3

Zentrie—
ren

Nullpktv. 1 G54

Bohren
Reiben

Tief-

[[1-N25 @ez: Lochrahmen
bohren

£ Programmende N=1

Aus—
drehen

Gewinde

Positio-
nen

Position
wiederh.

nc] Abar—
beiten

o Simu-—

" Kontur| _ .
- Bohrel a Fréasen 5 = Jation)|

fréasen| ==
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12.4 Programming "Drilling the Hole Circle” by Using Copy and Insert

After opening the
input screen form for
drilling and entering

PROGRAMM

GEHAEUSEPLATTE Verueilzeit in Sekunden (%)
Bohren Alternat.

the Values, py T BOHRER & D1
" F 0.200 mm/min
BB v 100 m/min
{:] itze
ZE EI Z1 it 25.000 ink Bohren
T BOHRER 6 D1 ‘ o1 5.000 el
F @.200 mm/min e 7 Redben
v 1606 m/min -
Zy
Spitze -
Z1 25,000 ink ,
DT 5.000 s ! -
the input is acccepted

into the machining
plan.

Since the drilling
positions were
already programmed,
they are appended to
the boring by pressing
the softkeys

- Bohret al—'résen a

frésen| ==

PROGRAMM

K o j. aren GEHAEUSEPLATTE Zentrie-
p P N5 GEHAEUSEPLATTE Nullpktv. 1 G54 ren
Hi N1@ Planfrasen ¥  T=PLANFRAESERS3 F.2/Z Y190m X0=-75
Bohren
A - N15 Zentrieren T=ZENTRIERER_12 F@.2/min S1000U Z1=3ink || Reiben
1{N2@ 001: Lochvollkreis 2@=0 X0=0 Y0=@ R20 N6
[JINe5 @02: Lochrahmen Z0=0 X0=-60 YB=—48 Ni=3 N2=3 b?r?rfe_n
7% N30 Bohren T=BOHRER_6 F0.Z2/min Y100m Z1=25ink
and END Programmende N=1
Gewinde
- -
Einflgen

Positio-
nen

Position
wiederh.

Gerade|
Kreis

Kentur| -

fc] Alar-
frasen| ==

beiten

-+ Bohrel &Frésen &

7 J N3@ Bohren PROGRAMM

N35 003: Lochvollkreis ool

::] Markieren
P N5 GEHAEUSEPLATTE Nullpktv. 1 G54

#} N1@ Planfrasen ¥ T=PLANFRAESERB3 F0.2/Z Y190m X0=-75
The center borings A;1N15 Zentrieren T=ZENTRIERER_12 F®@.2/min $1000U Z1i=3ink [ Kopieren
g}nea 001: Lochvollkreis Z@=0 X0=0 Y0=0 R20 N6
are Comp|€te|y [[3/N25 002! Lochrahmen Z0=0 X@=-60 YO=-4@ N1=3 NZ=3 Einflgen
generated_ %EZ]NBG Bohren T=BOHRER_6 F@.Z/min V108m 21=25ink
£1-/N35 083: Lochvollkreis Z@=0 X0=0 Y0=0 R20 N6 fus—
END Programmende N=1 SShpsisss

Suchen

Neu num-

e o merieren
® + O 3
® ® Zurdck
S| & rrased & 20 42 e % S| E e
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12.5 Borings Threads for Frames

Finally, the borings of |

|
the “frame” are ; ;
programmed. ﬁ B @ B &*

After entering the
values for the borings | | |

Bohren PROGRAMM
T BOHRER_8.6 D1 GEHAEUSEPLATTE lzeit in Sekunden
F B.208 mm/min W T BOHRER_S8.8 o
v 100 m/min y F 0.200 Mm/min Werkzeuge
B v 10@ m/min
Schaft g Echaft )
= z z1 35.000 ink Bohren
Z1 35.008 ink 957] DT 2.000 =
DT B.000 s e f Reiben
Eno zZ,
Zi
. Abbruch
and entering the

Ubernahme

values for the thread,

Gerade = Kontur| _ o Simu—| o) Abar-
Kreais | a0 | G Frasen & $22507 55 =t lation||= beiten

Gewindebohren PROGRAMM
GEHAEUSEPLATTE 1 Schnitt/Entspanen/Spanebrechen Q
T GEWINDEBOHRER-M1G D1 P T e e
P 1.5600 mm/U m T GEWINDEBOHRER-M1@ D1
- P 1.500 mm/U
v 20 m/min & V it
VR 16 m/min o VR 16 m/min
D Gewinde—
z - bohren I
] Spanebrechen
< W] z1 30.000 ink
Spanebrechen o] 5 oo
Zi 39 - 999 ihk %5/7 a1 — V2 automatisch fréasen
D 5.000 2z S Erpre—
} B0 D 1t frésen
V2 automatisch L] I
) I
Abbruch

frésen| ==

- Bohret aFrésen a
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the inputs are
accepted into the
machining plan.

Y {N45 Gewindebohren

?/5*,71 N4® Bohren
By

Since the positions for
the borings were
already programmed
also, they are again
appended to the
boring by pressing the
softkevs

Kopieren

and

Einflgen

The program is
completely generated.

PROGRAMM
GEHAEUSEPLATTE
GEHAEUSEPLATTE
Hf N18 Planfrasen 7

Zentrie-
ren

Nullpktv. 1 G54
T=PLANFRAESERS83 F0.2/Z V190m X0=-75
T=ZENTRIERER_1Z F@.2/min $1000U Z1=3ink
Z0=0 X0=0 Y0=0 R20 N&

Z0=0 X@=-60 Y@=-4@ N1=3 N2=3

T=BOHRER_6& F©.2/min V100m Z1=25ink

Z0=0 X0=0 YO=0 R20 N6

T=BOHRER_8.6 F0.2/min V100m Z1=35ink
T=GEWINDEBOHRER-M1@ P1.5mm V20m Z1=30i>)

Bohren
Reiben

Az N15 Zentrieren
}NEB 001: Lochvollkreis

Tief-

N25 @02: Lochrahmen
bohren

%E;JNBB Bohren

I3 -'N35 003: Lochvollkreis
Y - N4@ Bohren

zﬁgJNGIS Gewindebohren

Aus-
drehen

END Programmende N=1 Gewinde

Positio-
nen

Position
wiederh.

Gerade|

= Kontur| o .
Kreis |‘wm aFrESE“ & frasen| == beiten

PROGRAMM

GEHAEUSEPLATTE
P NS5 GEHAEUSEPLATTE
Hf N1@ Planfrisen 7

Markieren
Nullpktv. 1 GS4

T=PLANFRAESER83 FB.2/Z V190m X0=-75
T=ZENTRIERER_1Z F@.2/min $1080U Z1=3ink
Z0=0 X0=0 Y0=0 R20 N&

Z0=0 X@=-60 Y@=-4@ N1=3 N2=3
T=BOHRER_6& F©.Z/min ¥1@0m Z1=25ink

Kopieren
I1-1N20 @01: Lochvollkreis

1

P ] N3@ Bohren

P } Ni5 Zentrieren

N25 862: Lochrahmen Einflgen

1IN35 @83: Lochvollkreis Z0=0 X0=8 Y@= R20 N6 Aus—
A, < Nd4@ Bohren T=BOHRER_8.6 F@.2/min V10@m Z1=35ink Schpeden
%"%ms Gewindebohren T=GEWINDESOHRER-M1@ P1.5mm V20m Z1=30irk

["1/NS@ @@4: Lochrahmen 20=0 X0=-60 Y@=-4@ N1=3 NzZ=3 Sucherg
END Programmende N=1

Neu num-
merieren

&

Zurick

Gerade|
Kreis

m Kontur| .. Diver-|
e & Frasen I FREC0 22 VO beiten
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13 Programming Example — Programmable Transformations, Subprogram
Technology

Content of the Module:

This module describes how ShopMill transformations and subprograms are programmed, using an
example.

Transformations

v

Subprograms

Mirroring/rotating transformations

Based on this
example, the
functions “Program
Loop® - “Shift* are
explained in greater
detail..

All non-dimensioned radii R=5

VERZEICHNIS

Setting up the
program

Geladen Groie Datum/Zeit

SHOPMILL.WPDN. .

FORM_TMZ INI 1933 ©5.05.2006 15:10
FORM MPF X 1857 ©8.05.2006 09:49
GEHAEUSEPLATTE MPF X 899 ©9.05.2006 15:41
MONTAGEPLATTE MPF %X 499 ©09.05.2008 16:56

Neues ShopMill Programm

G-Cocle
Programm

Bitte geben Sie den

B 5 [ W 5 S

Neues ShopMill Programm

Formplatte

Bitte geben Sie den neuen Namen ein:

Formplatte

Abbruch

Freier Speicher

= I%Disk o8y Test (8]} usB
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13.1 Program Header

PROGRAMM

FORMPLATTE

After entering the

parallel X/¥/2

values in the program Progranmkopt
header R T
Eckpunkt 1 versch.
Xo -75.000 abs
= Yo -50.000 abs
Programmkopf 22 2. 000lbs
Abmaike
NPV 1 G54  mm RP@ T
Rohteil: : " ==20.000
Werkzeugachse r4
Eckpunkt 1 o, BC Rc.ckzug:ebene:
X8 =75.08068 abs RP 80.000 abs
) -50.000 abs N Sacherheitsaperand:
26 2.000 abs Bearbeitungsdrehsinn:
Gleichlauf
Abmaiie Rickzug Pos . -muster: Abbruch
L. 150 - 000 optimiert
W 100.0600
H —-20.000 Ubernahme
¥~ S6eit| & Bohren| G Frasen & {205 = % farson| = Setien
Werkzeugachse Z :
RiOckzugsebene:
RP 80.000 abs
Sicherheitsabstand:
SC 1.600 ink PROGRAMM
Bearbeitungsdrehsinn: FORMPLATTE Bearbeitungsrichtung O
_ g P Planfrasen
Glez“:hlau'F T PLANFRAESERE3 D1
Rlckzug Pos.-muster: . 5 ""-fgg :';,{‘ i:“"
Optimj'ert Bearbeitung: v
Richtung: =51 E
. X0 -75.000 abs
and enterlng the e -56.000 abs m
parameters for face = * o MR
HIH Z1 0.000 abs
mllllng, & =7 oxv 75 00l m
XY uz 0.000 E
X
Planfrasen
T PLANFRAESERB3 D1 Uber‘,{ah,,,e
F @.2008 mm/Zahn Gerade y oo Fg U Kontur| <. Abar—
v 19@ m/min ‘P Kreis k k frésen| 5= beiten|
Bearbeitung: v
Richtung: &5
Xe -75.6000 abs .
Yo -50.000 abs 4 ‘ D
20 2.000 abs {}
X1 150,600 ink !
vi 100.000 ink $ Y
Z1 B.000 abs
DXY 40 .000 %
D2 2.000 ‘
uz 0.000 @
next the corner Cb ‘ L
contour is
programmed. @ W E}
o i %
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13.2 Contour Calculator Left Upper Corner

PROGRAMM

After opening the

FORMPLATTE
contour calculator and Star tpunkt |
P . 5 END Werkzeugachse z
deflnmg the starting - L
point for the left upper ] v dlocoms
corner, -
"
Startpunkt ad
Werkzeugachse 2
leiteres
X -75.000 abs
Y 32.000 abs
h Bohreni al—'résen a fracen| 22
Endpunkt X
Gerade % -
the contour is = o e
prOg ram med o gbergang j-zel.llmalgeele.:

e

incrementally. e

I

I

Gerade X ! ‘ i ‘
X 18.@00 ink

)

Gerade} m ;. Kontur BRI
¥ Kreie | G Bohren To Frésenf g i 22 P

Ubergang zum Folgeele.:

R 10.000
PROGRAMM
FORMPLATTE
Gerade ¥ léschen
5 — ¥ 18.000 ink
a2 90.000 ~
o
Gerade Y oo | Ubergang zum Folgeele.:
R 0.000
Y 18.000 ink
a2 90.000 -
"

Ubergang zum Folgeele.:

R B.0006 | /'\

Gerade| m ;. Kontur f5#
¥ Kreie | Bonren| &g Frasenfig ot 22 P00
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13.3 Path Milling

PROGRAMM

FORMPLATTE
P N5 FORMPLATTE

After accepting the
contour into the

machlnlng plan’ 55 Ni@ Planfrésen 7
[~ N15 ECKE
END Programmende N=1
V/‘ G;,_ff: h Bohren & Fréasenf i

the cycle “Path T

Milling“ is opened. P

Bahnfrasen

T FRAESERZ® D1
F ©.200 mm/Zahn
v 100 m/min
Radiuskorrektur: 5

rickwarts

Bearbeitung: v

%) 8.000 abs

Z1 10.000 ink

DZ 5.000 !/* Gl(er?f: a Bohren a Frasenf &y
Uz 0.000

Uxy ©.000 mm

Anfahren: Gerade +,
L1 2.008

FZ @.200 mm/Zahn
iy

Abfahren: Gerade

Nullpktv.
T=PLANFRAESERS3 F@.2/Z V190m X0=-75

Bearbeitung entgegen

Neue
Keontur
Bahn—
frasen
HHHHHHHHH
Tasche
frasen

1 G54

O

Tasche
Restmat.
Zapfen
frasen
Zapfen
Restmat.

e | Abar-—
beiten

frasen i

der progr. Konturricht.
Bahnfrasen

T FRAESERZ0

F ©.200 mml?ahn Werkzeuge

v 16@ m/min

Radiuskorrektur: ¥
rickwarts

Bearbeitung: v

Z0 0.000 abs

21 10.000 ink

DZ 5.000

uz 0.000

Uxy 0.000 mm

Anfahren: Gerade N
L1 2.000
FzZ 9.208 mm/Zahn

Abfahren: Geracle
L2 2.000

=y

Abbruch
Abhebemodus :
auf Rlckzugsebene

LGt == Diver
frasen T

L2 2.000
X
Abhebemodus: _
auf Rickzugsebene
28—
v- +
. =£H-
After accepting the
values into the o
machining plan, i
corner machining is T o | 48 | Za | & 28 ' ab | o '

programmed.
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13.4 Mirroring

We don’t want to
program this corner
three more times,
but mirror it under
ShopMill.

After pressing the
soft key

PROGRAMM

T rans .I.' or— FORMPLATTE "32&222‘“
= P N5 FORMPLATTE Nullpktv. 1 G54 f
mationen .
% N10 Planfrasen v T=PLANFRAESERB3 F0.2/Z V190m X0=-75
Verschie-
/- N15 ECKE bung
h . I ?‘é’é]uze Bahnfrasen ¥  T=FRAESERZ0 FB.2/Z VY100m Z0=0 Z1=10ink=)
t e pOSSIb e END Programmencle N=1 Rotation

transformations under
ShopMill are shown.

Spiege-
lung

Verschie-
bung

&

Zurtick

Konturf o »Fii=ig

=, Simu-
frasenfSa oo

hc] Abar-
=2 lation|

beiten

!/“ Gf:;;’: a Bohren| & Frasen a

Rotation

PROGRAMM

FORMPLATTE neu/additiv O
Spiegelung Alternat.

=S additiv

Schwenken

Pressing the softkey
Mirroring

Spiege-
ung
i Ubernahme

A = 1 Si =

I

I

I

I

I
X

opens the corresponding input screen form.
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PROGRAMM

The Corn?rs a:r.e « FORMPLATTE Spiegelung der X-Achse ein/aus ¥
mirrored “additively*; P Spisgeluns

H H 5 additiv
that is, always in = L -
reference to the . e——
reference point that 2 == ]
was mirrored last. .
After activating the Lgf__}‘__’k ]
corresponding axis — 4 - -

Abbruch

Spiegelung

additiv V- Gt d monren) &g Prasen & Konturfan % Sl S
* ein
Y aus
2 aus

PR PROGRAMM
and accepting it into e —
the maChlnlng plan, P NS FORMPLATTE Nullpktv. 1 G54
11 5 Ni© Planfrisen v T=PLANFRAESERS3 F0.2/Z V190m X0=-75 -

all addltlor_lal program e
Steps are Inserted 'fg@:lNZB Bahnfrisen v T=FRAESERZ20 F©.2/Z2 V100m Z20=0 Z1=10ink

i i 44 NZ5 Spiegelung add X Rotation
behlnd the mirror END Programmende N=1 -

image around the X-
axis. =

Spiege-
lung

«
Zurtick
V- Crone| e Behren &5 Frasen I, K0T an il % S0 E S8R
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PROGRAMM

FORMPLATTE

After highlighting and
copying the contour Nullpicev. 1 G54
W|th the aSSOC|ated S5 N1@ Planfrasen vV T=PLANFRAESER83 F@.2/Z V190m X0=-75
processing of Copy

Ah N25 Spiegelung

P N5 FORMPLATTE

Kopieren
T=FRAESERZ0 F0.2/Z V1006m Z0=0 Zi=16ink

Einfigen
END Programmende N=1 1

Aus-
schheiden

Suchen

Kopieren

&

Zurick

nc] Abar—
keiten

the contour is inserted
behind the mirror
image by pressing the
softkey

PROGRAMM

FORMPLATTE

Einflgen

P N5 FORMPLATTE

Markieren

Nullpktv. 1 G54

""""""""""""""""""""""""""" T N1 Planfrésen 4 T=PLANFRAESER83 FO@.2/Z V190m X0=-75

/~qNi5 ECKE

%@:INZG Bahnfrésen 7 T=FRAESERZ0 F©.Z2/Z V1006m Z0=0 Z1=1@ink

b N25 Spiegelung add X

I~ :I N3@ ECKE

j% 1N35 Bahnfrasen 7 T=FRAESERZ0 F0.2/Z V106m Z0=0 Z1=18ink—>) Aus—
schneiden

END Programmende N=1

Neu num-—
merieren

Copied program parts are inserted below the current position.
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The second corner PROGRAM
FORMPLATTE :
has been P N5 FORMPLATTE Nullpktv. 1 G54
pI’Og ram med o5 Ni@ Planfrasen T  T=PLANFRAESERB3 F0.2/Z V190m X0=-75
/~~N1i5 ECKE opieren
ﬁ%]NEB Bahnfrasen v T=FRAESERZ20 F0.2/Z V100m Z20=0 Z1-10ink
A N25 Spiegelung add X
[~N3B ECKE
z ﬁ%]NBS Bahnfrasen v T=FRAESERZ20 F0.2/Z v100m Z20=0 Zi:leihhl! Aus—
20y’

) . . ey
-
. -

Neu num-
merieren

% 4o 20 T 8 b 4 e —— v
¥ s morren) G Frasen B FERENE  Froien |2
With another additive Spiegelung
mirroring -this time acctly
around theY-axis- X aus
¥ ein
r4 aus
[
a’/‘l
f,’ id——l‘—
- Fray -
and subsequent Spiegelung
additive mirroring additiv
around the X-axis, X ein
Y aus
z aus
i
A
and additionally S
inserting the contour L]
including the
processing below the Bl o
mirrorings
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13.5 Longitudinal Grooves

PROGRAMHM

FORMPLATTE
P N5 FORMPLATTE

Nullpktv. 1 G54

S5 N10 Planfréasen v T=PLANFRAESERB3 FO.2/Z V1908m X0=-75
the program for the 4 f»]ms ECKE
Corner machinings iS 7% INzo Eal’_\nfrasen 7 T=FRAESERZ20 F0.2/Z V100m Z0=0 Z1=10ink —
MHh N25 Spiegelung add X
completed e e
7% IN35 Bahnfrasen v  T=FRAESER20 F@.2/Z V160m Z0=0 Z1=1@ink Kreis
Aa N4@ Spiegelung add ¢

[~ N45 ECKE

_m_ %@]NSB Bahnfrasen ¥  T=FRAESER20G F@.2/Z V106m Z0=0 Z1=16ink

m' ' M4 NB5 Spiegelung add X

|l
28| %

f# N80 Bahnfrasen v  T=FRAESERZ0 F0.2/Z Y100m Z0=0 Z1=16ink[>)

° o END Programmende N=1

a0 - . Maschinen
- funkt.
o " A0 - ] @

o errr: h Bohren| & Fréasen|

After entering the last corner, mirroring is still
active and has to be switched off with

Spiegelung
e
/ ‘ R
* aus @ {}
Y aus ™
Z aus q:
Next, the longitudinal ‘ @
grooves on both sides are
milled. | | |
After opening the cycle for d] ht
longitudinal grooves and w .
-

entering the corresponding
values in the input screen

form,
Langsnut
T FRAESER_8 D1
F 8.200 mm/Zahn
Y 17@ m/min PROGRAM
Mitte DRMF‘I.nTTE Lingent Werkzeugname
Bearbeitung: v o T FRAESER_8 D1
Positionsmuster o . L
fe ] Mitte
ey Bearbeitung: v Langsnut
~ :I b Positionsmuster ____]
W 8.000 e -
L 54.000 e " 5.000
) 90.000 ° ™ @ o0.6ee° -
21 5.000 ink o zL 5.020 1nk
DXY 8. 000 mm . Y —
0z 5.a00 ] I -
UXY 0.000 mm i Eintauchen: mittig
uz 0.000 %] Fz 0.100 mm/Zahn
Eintauchen: mittig
FZ 0.1606 mm/Zahn ober‘r{ahme
Abar-
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PROGRAMM

FORMPLATTE
P N5 FORMPLATTE

the cycle is accepted
into the machining

Nullpktv. 1 G54

pI a n . C5 Ni@ Planfrisen v T=PLANFRAESERE3 F8.2/2 V190m X0=-75
~-N1i5 ECKE Kopieren
e ] N20 Bahnfrasen 7 T=FRAESERZ0 F0.2/Z V160m Z20=0 Zi1=10ink
4L N25  Spiegeluny add X Einflgen
[~ N3@ ECKE
e ] N35 Bahnfrasen 7 T=FRAESERZ0 F0.2/Z V¥160m Z0=0 Z1=10ink Aus—
Hh N4@  Spiegelung add ¥ schnedden
[~ N45 ECKE
jde ] N5@8 Bahhfrasen v T=FRAESERZ0 F0.2/Z v100m Z0=0 Z1=10ink
44 N85  Spiegelung aus
/N85 ECKE
e ] N9@ Bahnfrasen v T=FRAESERZ0 F©.2/Z V100m 20=0 Z1=10ink
% qN95  Langsnut v T=FRAESER_8 F0.2/Z ¥170m Z1=Bink W8 L34 § Neu num-
END Programmende N=1 merieren

;. Kontu

!/\ Gerade| 9
Kreis " frasel

a Bohren| & Frésen

After opening the
input screen form for
the position pattern, PROGRAMM

. FORMPLATTE 2. Position
enterlng the Positionen

corresponding values , C=gmrrTm
%] X0 -66.000 abs
Y Yo ©0.000 abs
o | v U om0 e |
rechtwinklig N = -
Zo 0.000 abs ~ xa e -
X0 -66.000 abs wl a e .
Yo @.000 abs . - o
X1 66.000 abs ] ; e =1 |
Y1 0.000 abs gﬁ] v6 abs
: =
. g xe abs
END Ya abs
and acceptance into

the machining plan,

Kontur| .. Diver-—

- Gerade -
L & BT & Pz frésen| 5= ses

Kreis

the longitudinal
grooves are
completely
programmed.

PROGRAMHM

FORMPLATTE

C5 N1@ Planfrasen ¥  T=PLANFRAESER83 F0.2/Z V190m X0=-75
f\']NJ.S ECKE
7% 1INzo Bahnfrasen ¥  T=FRAESERZ0 F0.2/Z V100m Z0=0 Z1=16ink

I — o Seeswne X
.

[~ qN3@ ECKE
]

' .
a0{ s

N35 Bahnfrasen v T=FRAESERZ20 FO.2/Z V100m ZO=0 Z1=10ink

201 Hh N4@  Spiegelung add ¥ Aus-—

o . I [\J:|N45 ECKE
{%IN5@ Bahnfrasen v  T=FRAESERZ0 F@.2/Z V10@m Z0=0 Z1=-1@ink

I #0 N85 Spiegelung aus

=5 . [~-NB5 ECKE

EE T I T A %]Ns Bahnfrasen ¥  T=FRAESERZ0 F0.2/Z V100m Z0=0 Z1=10ink -

%% N95  Langsnut v T=FRAESER_8 F0.2/Z V170m Zi=5ink W8 L54
,f]m.:.s @81: Positionen Z0=0 XO=-66 Y0=0 X1=66 Y1=0

merieren
END Programmende N=1 =
<
Zurick

[E] Abar-
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13.6 Circumferential Groove

Next, the
circumferential
grooves are
programmed. T ‘

N m“
N
D @/

After opening the & J

cycle for N\
circumferential xG} ‘ {

grooves and entering \
the corresponding

values in the input

screen form,

N

Kreisnut PROGRAMM
FORMPLATTE Werkzeugname
T FRAESER_8 D1 3 Kreisnut
T FRAESER_® D1
g 8 . e [M] F 0.200 mn/Zahn Nye i auge
FZ B.200 mm/Zahn e Fz @.200 mm/Zahn
v 89 m/min o v 89 m/min
/—\‘J ¥ Bearbeitung: v
Bearbeitung: v & - Vollkr;i:ae i
Vollkreis o S vo 0. 800 abs
~ % 20 .000 abs
X0 0.000 abs ) "y \\ v 5.000
vo 0.000 abs o @ Q@ G tdo.000°
Za B.000 abs ~ U]*i\_za ai 80.000 ©
W 8.000 il : N 2
R 52.000 5 X E; g.ggg ink
@ 140.000 ° i Uv  o.cemn
ol 80.000 - % positionieren: Gerade Abbruch
END
N 2 Ubernahme
Z1 5.000 ink arade . K imu—|me Abar-
DZ 5.000 (2 GKrefs &G Bohren & Frasenfiy '\Sré;e HH = ].Saticm l:ebiten
UXY 0.000 mm
positionieren: Gerade

the cycle is accepted
into the machining

PROGRAMM

FORMPLATTE

lan.
p o5 Ni@ Planfrasen ¥ T=PLANFRAESERB3 F0.2/Z V190m X@=-75
/~-Ni5 ECKE
The CirCU mferentia| %’ANZB Bahnfrasen ¥ T=FRAESERZ@ F@.2/Z V100m 20=0 Z1=1@ink [ Kopieren
ML N25  Spiegelung add X
grooves are fy],m ECKE ——
Completely 7% IN38  Bahnfrasen ¥ T=FRAESER2G F@.Z2/Z V108m 20=0 Z1=1@ink
Mh N4@  Spiegelung add ¥ Aus-—
programmed. = e e
T%}NSB Bahnfrasen ¥  T=FRAESERZ@ F@.2/Z V100m Z0=0 Z1=10ink
40 NB5 Spiegelung aus Sucherp

/"~ N85 ECKE

~m— %]Nse Bahnfrasen v  T=FRAESERZC FO.2/Z V100m Z0=0 Zi=1Qink
o '—. %JNSS Langsnut v T=FRAESER_B FB.2/Z V170m Z1=5ink W8 L54

f./- N1i15 @@1: Positionen Z0=0 XO=-66 Y@=0 X1=66 Y1=0 Neu num-—
20| = merieren
% N125 Kreisnut 7 T=FRAESER_8 F©.2/Z V89m X0=0 Y0=0 ZB
°l - END Programmende N=1 &
-z0{ Zurtick

Gerade| o Simu-|mr) Abar-
"‘*- . ¥ reis = lation| beiten

R R . D
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13.7 Contour Pockets with Contour Calculator

Next, the contour - ‘ ~
pockets are s D
programmed.

N
%
N
/

Il |
- @ -
After opening the {} ‘ {}

contour calculator, | ')
that pocket’s starting
point is defined.

X 0,000 abs
¥ 42,000 abs

Zusatzbefehle
Startpunkt

END Werkzeugachse 2z

e ] X 0.000 abs
v 42.000 abs
b

I~ a8

I~ 204

A ] Y ) ] 20

Ubernahme

Simu—

= Rc| Akar—
= lation|

beiten

Then, half the arc is e 0

programmed. E} E}

D
W
D
I
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PROGRAMM

By pressing the

FORMPLATTE Endpunkt X Q
softkey 5 | Kreis A ternat.
I~ = Drehrichtung: Q
: ] R 42.000
7 || eno
i X abs
B o hg abs
Alle o] ; .
60 3J abs
Parameter M |
/—\'] 48 - Obergang zum Folgeele.:
f# FS 9.000
Alle
I~
=) |
o [
N
N ] L 48 28 [ 28 48
X Abbruch
5
Ubernahme

Simu- Abar-
lation bedten

additional input
options are available.

The angle of opening
that was dimensioned

PROGRAMM

FORMPLATTE Zusatzbefehle -

. . . Kreis

in this way is entered | A Sl

. . 42,900

=TT

. ; ] H -34.404 ;nl;
% -
~ 40+ I ©.000 abs
] S
Mk J —-42.000 ink
al 180.000 - Alle

I~ | Darameta
fed :I = B1 235.000 °
— B2 55.000 °

Kreis %] Ubergang zum Folgeele.: -

R ]
grehr:l.ch‘l';‘.uzr'nge:ea Q ¢
v

X —34.404 abs i

X -34.404 ink | Bohren| &g Frasen| &, fenzur oo Diver = S

Y 24.090 abs

Y -17.910 ink

I 0.000 abs

I 0.000 ink

J 0.000 abs

J —-42.000 ink

al 180.060 °

Bl 235.000 °

B2 55.000 °

Ubergang zum Folgeele.:

5.0600
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D) &
Then, the oblique line 7 Cb o

is programmed.

After opening the ‘

input screen form and jun jnn
pressing the softkey ﬁ ‘ ﬁ

2usatzbefehle

Alle

Parameter ald a5k e
oo 14.330 abs
e oen
325.000 °
M 20 50.000 ©
the length of the i Obergang zin Foigeeie.
oblique line as well as |

the angle to the
predecessor element

Tangente
an Yorg.

REC<<xX

Auswahl
andern

is entered.
Abbruch
| ponrer g Fraser & SE02] 1 04

Gerade

4 N
X -20.479 abs @ @
X 13.926 ink
¥ 14.339 abs
v -9.751 ink Yany Yant
L 17.000
al
a2

4|
N
/]
N

Next, the lower arc is

325.000 °
90.000 ° é
Ubergang zum Folgeele.:
R 5.000 ‘
ﬂ J

programmed.
. PROGRAM
After Opel’llng the FORMPLATTE Fase/Radius
input screen form and . s L P
pressing the softkey | R e
~F : 20,998 ik
7 END 48 abs
i D e |
r~ 1 20.479 ik
7% ] 28 3 ©.000 abs
Y J -14.339 ink
Alle s wo e
Parameter z o . o T
,j'] Ubergang zum Folgeele.:
R 5.000

~- X Abbruch

the arc is -
programmed again by : a1
means of the angle of | dmenren faFeisen) o 00T 2 P02 = S E
opening.
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()
(D)

Now the oblique line

is programmed again. - @ -

After opening the S ‘ S
N Y

input screen form and
pressing the softkey

PROGRAMM

Zusatzbefehle

7 I3 34.404 abs Tangente
|7 X 13,926 ink an Yorg.
S~ ¥ 24,090 abs
/“} v 9.751 dnk
el 2 L 17.e00
a0 &3 oL 35.000 °©
nl le o oz 90.000 °
/‘\'] o Fotoeete. s ]| Ausushl
Parameter e . Osergang = Foigeeie. :| W
o
~
%] 15
=
N
the length of the S s X
. . rud
oblique line as well as .y

Ukernahme

the angle to the

Abbruch

predecessor element = Snolg S
is entered.
NP ‘ NP
_ $ | @
PROGRAM
— Drehrichtung: <
R 42 .000
~I- ¢ aziosoaes
= i = I ©.000 abs -
# 3 ©.000 abs
roqfEe 40 & 90.000 ° -nusuahl
. ¥ ] andern
With the last element, 1 e
the contour is closed.

4
Obernahme
§

_ Gerade
i Kreis
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14 Rotation Contour Pockets

PROGRAMM

FORMPLATTE
/'\J:|N15 ECKE
{#%IN2@ Bahnfrasen ¥  T=FRAESERZ0 FO.2/Z V100m Z0-0 Z1-10ink

Neue
Kontur
Bahn-
frasen

bh N25  Spiegelung add X
~-N3@ ECKE
After accepting the %@]NBS Bahnfrasen v T=FRAESER20 F0.2/Z V100m Z0=0 Z1=1@ink
. Hh N4@  Spiegelung add V¥
contour into the N5 ECKE —
machining plan and %]Ns Bahnfrasen v  T=FRAESERZ0 F@.2/Z V10@m Z0=@ Z1=1@ink

MHh NE5 Spiegelung aus

adding the processing e e
“Con'[OUI’ pOCket“, the fa‘%]NSB Bahnfréasen ¥  T=FRAESERZ0 FB.2/Z V100m Z0=0 Z1=-10ink

Tasche
Restmat.

24 a o 53 2Zapf:
firSt pOCket iS gj]Nss Langsnut v  T=FRAESER_8 F0.Z2/Z V176m Z1=5ink W8 L54
A AN115 BB1: Positionen Z0=0 X@=-66 Y0=0 X1-66 Y1=0

Completely 5% N125 Kreisnut v T=FRAESER_8 F0.32/Z V89m X0=0 Y9=0 Z0=0
Restmat.
[~ N13@ TOSCHE
prog rammed. ’g;\;]mas Tasche Frésen v T=FAESER_10 F0.123/Z V9om 20=0 Z1=10i)

Gerade
Kreis

5

:

7% IN35  Bahnfrasen V  T=FRAESER208 F@.2/Z V188m 20=8 Z1=18ink

4>k N4B  Spiegelung add Y
/~7N45 ECKE
%] N58 Bahnfrasen V  T=FRAESERZ8 F8.2/Z V188m Z6-8 Z1=18ink
/A N148 Spiegelung add X
/7 N145 ECKE
%] N158 Bahnfrasen vV T=FRAESERZ8 F8.2/Z V188m 2Z8=8 Z1=18ink
/sh NB5 Spiegelung aus
/N85 ECKE
/%] N98 Bahnfrasen VvV T=FRAESER28 F@.2/Z V188m 28-=8 Z1=18ink
% N95 Léangsnut V  T=FRAESER_8 FB.2/Z V178m Z1=5ink W8 LS54
ﬁ/] N115 881: Positionen 28=8 XB@=-66 YB=8 X1=66 Y1=0

. % N125 Kreisnut V  T=FRAESER_8 FB.2/Z V89m X0=0 Y8=0 Z0-0

By pressing the [ Tesae

491 N135 Tasche Frasen V  T=FAESER_18 F@.123/Z V98m Z8=8 21=18ink

softkey

END Programmende N=1

h Bohren| & Frasen|

Rotation

in the area “Diverses”,
the contour pocket is
rotated around the Z-
axis.

PROGRANM

ATTE neu/additiv

7% | Drehung

RS additiv

/A e X °

7l " o
74 126.600 °

After entering the
rotation

Drehung
additiv
X (=]
Y (=]
2 128.0080 ° ¥ Geradel L Bohren| f, Frasen| g Konturlan LIS
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and copying and

inserting the contour

with the processing PROCRAM
. FORMPLATTE

beIOW the rotatlon, the %J N58 Bahnfrasen vV T=FRAESER28 FB8.2/Z V186m Z8=0 Z1=18ink

second contour pocket 4 M4e seiegeling  add X

. Gerade

is complete. | =

N158 Bahnfrasen V  T=FRAESER28 F0.2/Z V188m 2Z8=0 Z1=18ink

4> NB5 Spiegelun: us Kreis

- o 2 -
/N85 ECKE

/%] N98 Bahnfrasen vV T=FRAESER28 FB.2/Z V18@m 28=8 21=18ink
%] N95 Langsnut v T=FRAESER_8 FB.2/Z V178m Z1=5ink W8 L54 Radius
A/ 4N11s

' . 801: Positionen 20=0 X8=-66 YB=8 X1=66 Y1=0
% N125 Kreisnut V  T=FRAESER_8 FB8.2/2 V89m X8=0 Y8-8 20-0
N138 TASCHE

~

@] N135 Tasche Frasen VvV T=FAESER_18 F@.123/Z V98m 28=0 Z1=18ink
4™ N155 Drehung add 2120

/"~ N168 TASCHE

@] N165 Tasche Frasen V  T=FAESER_18 F@.123/Z V98m Z28-8 Z1=18ink

. . END Programmende N=1

The last contour
pocket is generated in
the same way.

PROGRAMH

' . /9 N145 ECKE
“ %] N158 Bahnfrasen V  T=FRAESER28 F0.2/Z V168m Z28=8 Z1=18ink
45k NB5 Spiegelung aus Kopieren
_ /N85 ECKE
75/4] N9® Bahnfrasen v T=FRAESER28 FB.2/Z V108m 28=8 Z1=1Bink Einfugen
% N95  Langsnut VvV T=FRAESER_8 F@.2/Z V178m Z1=5Sink W8 L54
ﬁf] N115 @81: Positionen Z8-0 X8=-66 YB=8 X1=66 Y1-0
- . % N125 Kreisnut VvV T=FRAESER_8 F@.2/Z V89m X0=0 Y8=0 20-0
/7 N138 TASCHE
@] N135 Tasche Frasen VvV T=FAESER_18 F@.123/Z V98m 28=8 Z1=18ink
4™ N1i55 Drehung add 2120

/9 N168 TASCHE

%] N165 Tasche Frasen V  T=FAESER_10 F@.123/Z V98m Z208=8 Z1=18ink
4™ N178 Drehung add 2128

/™~ 1 N175 TASCHE

%] N188 Tasche Frasen V  T=FAESER_18 F@.123/Z V98m Z8=8 Z1=18ink

Neu num-
merieren

Zuriuck

Delete the rotation new/additiv

Alternat.

Drehung
neu
(=]
X X
Y (=] Abbruch
Z 8.008 °
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15 Making Holes with a Drill

As the last step, the ( O
holes are @ @
programmed.

After entering the
values
VOLLBOHRER_18

" = = 0.1208 mm/U
Verweilzeit in Sekunden 1208 U/min

Bohren

T VOLLBOHRER_18 D1

F B8.128 mm/U

s 1268 U/min
Spitze

Z1 18.5688 ink

DT B.868 s

and the positions

rechtwinklig/polan

Positionen rechtwinklig/polar
Positionen
rechtwinklig rechtwinklig
) -21.000 abs Al 2 21.680abs T
A Xe -66.808 abs 16schen
Xe -66.6808 abs 55 . ve 41.008 abs
L A1 06kE A | Y1 aicopane
X1 66.600 abs : o ==
Yi 41.088 abs ~ Yzl T ———
7l Y1 ) v3 -41.800 abs
X2 66.008 abs [¢] A X4 abs
Yz -41.6880 abs &~ w v4 abs
X3 -66.008 abs =1 Ko v e
Y3 -41.0688 abs A; v = % abs
X4 abs ;)?7] X7 abs
va ws W o=
X5 abs chs
vs abs P!‘ Simu- Abar-
xB abs = lation|= beiten
Y6 abs
X7 abs
Y7 abs
X8 abs
Y8 abs
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the program is
complete.
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16 Subprograms

In this program,
subprograms are
inserted as
repetitions. To make
the program more
transparent, the
contour pockets are
moved to a
subprogram.

Neues G-Code Programm

Bitte geben Sie den neuen Namen ein:

Konturtasche

by cutting out the
contour pockets from
the program "Pattern
Plate* and inserting
them into the new
program “Contour
Pocket®.

Then, the program is
complete.

VERZEICHNIS

SHOPMILL .WPD\..
ABC_MCD
FORM_TMZ
TESTEEE_MCD

ABC

Neues ShopMill Programm
Bitte geben Sie den neuen Namen ein:

Konturtasche|

Typ Geladen GroRe Datum/Zeit

INI 276 31.05.2006 11:32
INI 1933 ©5.85.2006 15:10
INI 339 13.06.2006 13:89

3166 31.085.2006 11:32

SPRITZFORM
SPRITZFORM2
TESTEEE

e e e e e e e e e e

Freier Speicher

PROGRAMM
KONTURTASCHE
P N5 KONTURTASCHE
/>~ N18 TASCHE

%] N15 Tasche Frasen
4™ N28 Drehung

/™~ N25 TASCHE

@l

N38 Tasche Frasen

4™ N35 Drehung

[\/] N48 TASCHE
P =
% N4S Tasche Frasen

47 N58 Drehung

END Programmende

v

X

MPF 13.06.2006 13:21
MPF X

MPF 1689

1721 ©9.65.2006 14:36

13.06.2006 13:09

Festplatte:

11 GBytes NC:

Nullpktv. 1 G54

T=FAESER_10 F0.123/Z V98m 28=0 Z1=18ink

add 2128

v

T=FAESER_18 F@.123/Z V90m Z8=0 Z1=18ink

add 2128

v

T=FAESER_18 F@.123/Z V98m 28=0 Z21=18ink
ze
N=1

1135512

Kopieren

Aus-
schneiden
Neu num-
merieren

«

O

Now, the program has to be simulated once. This action
calculates the program, and can be used as a subprogram .

By pressing the
softkey

Unter-
programm

in the area “Diverses”

PROGRAMM

7%1N35 Bahnfrasen
/b N4B  Spiegelung
/~N45 ECKE

%]Nsa Bahnfrasen
#A N148 Spiegelung
/- N145 ECKE

f%] N158 Bahnfrasen
Ash NB5 Spiegelung
/N85 ECKE

%/é]nw Bahnfrasen

% N9S Langsnut
7

N115 881: Positionen

% N125 Kreisnut
9?7] N19@ Bohren

N195 882: Positionen

END Programmende

<

T=FRAESER28 FB8.2/Z V186m Z0=8 Z1=18ink
Y

T=FRAESER28 F@.2/Z Vi@8m 20=8 Z1=18ink
X

T=FRAESER20 FB8.2/Z V186m 20=8 Z1=18ink

aus

T=FRAESER28 FB8.2/Z V186m Z0=8 Z1=18ink
T=FRAESER_8 FB.2/Z V178m Z1=5ink W8 LS54
20-8 X8=-66 Y8-0 X1=66 Y1=0
T=FRAESER_8 FB8.2/Z V89m X8-0 YB=0 208-0
T=VOLLBOHRER_18 F@.12/U S1286U Z1=18ink
Z8=-21 XB=-66 YB=41 X1=66 Y1=41 X2=66
N=1

Marke
setzen
Wieder-
holung
Unter-
programm
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the name of the
subprogram is
entered.

Unterprogramm

Pfad/Werkstick:

Programmname :
Konturtasche

If the subprogram is
located in the same
path, no input is
necessary under
Path/Workpiece.

The program name is
entered without an
extension such as
*mpf* and accepted
into the machining
plan.

The subprogram is
complete.

PROGRAKM

FORI TTE

PROGRAMM

Bahnfrasen

/sh  N48 Spiegelung add
/~7N45 ECKE

7% ] N58 Bahnfrasen v
Ak N148 Spiegelung add
/"~ N145 ECKE

f%] N158 Bahnfrasen v
/sh NB5 Spiegelung

/N85 ECKE

% ] N98 Bahnfrasen

% N95 Langsnut v
f,/] N115 881: Positionen

% N125 Kreisnut v
2B N2e@ Ausfuhren

;)?7] N19@ Bohren
#/4N195 882: Positionen

Unterprogramm
Pfad/Werkstuck:

Programmname :
Konturtasche

T=FRAESER20 F0.2/Z V188m 20=8 Z21=18ink
Y

T=FRAESER20 F8.2/Z V188m 20=8 Z21=18ink
X

T=FRAESER20 F8.2/Z V188m 20=8 Z1=18ink

aus

T=FRAESER208 F8.2/Z V188m Z8=8 Z1=18ink
T=FRAESER_8 FB.2/Z V178m Z1=5ink W8 L54
20-=8 X@=-66 YB=8 X1=66 Y1=0
T=FRAESER_8 FB.2/Z V89m X8=0 Y0=8 Z8-0
"Konturtasche”

T=VOLLBOHRER_18 F@.12/U $12088U Z1=18ink
28=-21 XB8=-66 YB=41 X1=66 Y1=41 X2=66

X

Abbruch

v

Any main program can also be used as subprogram!

T I A Training Document
Status: 04/2008

Page 99 of 187

CNC — Programming with ShopMill



SIEMENS

Automation and Drives — SCE

17 Mould Making - Milling

A mould making program is generated, using an example.

Sequence

Prerequisites

v

Generating the
Program

v

“High speed settings”

v

Calling the
Subprogram

v

Processing the
Program

T I A Training Document
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17.1 Prerequisites

In addition to machining step programs,
ShopMill can also process G-code mould
making programs.

The prerequisite for this are optimized drives.

Program Structure

In order to attain the optimum velocity control for
the mould making programs, you should divide
the mould making program into a central
technology program and separate geometry
programs, and not generate one complete
program.

Technology Program

The technology program includes the basic
settings such as zero point shift, tool calls, feed
values, spindle speed, and control commands
for velocity control.

In addition, the technology program calls the
geometry programs as subprograms.

The technology program can be generated in
the ShopMill’'s G-code editor..

Geometry Program

The geometry programs of the individual
machining modes (roughing, prefinishing and
finishing) exclusively contain the geometry
values for the free form surface to be
machined. The geometry programs are
generated on an external CAM system in the
form of GO1 blocks. Depending on their
application, the geometry programs have a size
of 500KB up to 100MB. Programs of this size
can no longer be processed directly in the NCK
work memory, but have to be processed
externally by means of EXTCALL. That means,
the geometry programs have to be stored either
on the hard drive of the PCU 50.3 (HMI
Advanced) or on a Compact Flash Card

at ShopMill on NCU (HMI Embedded). For both
ShopMill variants you also have the option to
store the geometry programs on a network
drive.
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17.2 Program Structure Technology Program with Geometry Program

NCK Work Memory

Technology Program
Zero Point 1

Tool 1

Feed 1

Spindle Speed 1

High Speed Settings 1
EXTCALL

Geometry Program 1
Zero Point 2

Tool 2

Feed 2

Spindle Speed 2

High Speed Settings 2
EXTCALL

Geometry Program 2

\ 4

\4

Hard Drive or
Compact Flash Card

Geometry Program 1
(Roughing)

XYZ

XYz

Geometry Program 2
(Prefinishing)

XYZ

XYZ

Complete Program

Complete programs include the basic settings
such as the zero point shift, tool function <<T
word>> etc. as well as the geometriy values of
the free form surface to be machined. However,
programming the optimized velocity control for a
complete program is very complicated.
Complete programs are also generated on
enternal CAM systems. Because of their size,
the complete programs are located on the hard
drive of the PCU 50.3 (HMI Advanced) or on the
CompactFlash Card at ShopMill on the NCU
(HMI Embedded).

Here also you have the option to store the
complete programs on a network drive.
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17.3 Program Structure Complete Program

Processing from

the hard drive

A 4

Hard drive or
Compact Flash Card

Complete Pregram
Zero point

Tool

Feed

Spindle speed

High Speed Settings
XYZ

XYZ

Feed

XYZ

XYZ
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Data Transmission

A mould making program can be copied directly
to the controller from a network drive or a USB
drive.

» ShopMill on NCU (HMI Embedded)

» The programs are copied to the user memory
of the CompactFlash card.

« PCU 50.3 (HMI Advanced)

The programs are copied to the hard disk drive.

Measuring the Tool

When generating the geometry program, the
CAM system takes the tool geometry into
account. The calculated tool path refers either to
the tool tip or the tool center point. That means,
when you specify the length of your tools, you
have to use the same reference point (tool tip
or tool center point) as the CAM system.

If you are using a ShopMill function for
measuring your tools, the tool length refers to
the tool tip. If, on the other hand, in the CAM
system the tool center point was taken into
account when calculating the tool path, you
have to deduct in the tool list the radius of the
tool from the length of the tool. To process
mould making programs, the entry of the tool
diameter in the too list is not relevant. However,
to have a better overview, you should enter the
tool diameter in the tool list nevertheless.
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17.4 Creating the Program

Setting Up the Program

For the technology program, set up a new G-
code program in the program manager and then
edit it there.

Editor. A machining step program is not suitable
as a technology program.

Create the geometry program or the complete
program with an external CAM system. If
afterwards you would like to add comments, for
example, to the geometry program, or change
the tool name in the complete program, you can
use also the ShopMill G-code editor for this.

NC PID—
=| gramm

Use the arrow keys to
open a directory.

VERZEICHNIS

Name Typ GroBe Datum/Zeit
"D SHOPMILL.WPD\. .

Neues G-Code Programm

Bitte geben Sie den neuen Namen ein:

FORMENBAU_AZ23

Freier Speicher 2543616

After entering a
program name,
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0K

the G-code Editor

under ShopMill is Programming the Tool

If you program a tool in the technology program,

opened. _
you have to take note of the following:
The geometry of the programmed tool has to
agree with the tool geometry that the CAM
system took into account when the geometry
program was generated.
First, the tool, the P
Spindle Speed and the N2 GBB G9B G94 GAB G17 G71f] Markisten
spindle direction are - Copteren
pr O g r. am m e d . I n :?BT;EESENKFR_ZYL_izMM"TI

addition, the following 2 sueo ves woeer e
is programmed: feed, NG cas z5.ef
switching on the -
coolant, and the zero

point shift with the

starting point.

Aus-
schneiden
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17.5 High Speed Settings

Programming the Cycle "High Speed Settings"

When machining free form surfaces, great
demands are made on the speed as well as the
accuracy and surface quality. You can attain the
optimum velocity rate in dependence on the
machining mode (roughing, pre-finishing,
finishing) very simply by using the cycle "High
Speed Settings". You can call the cycle by
means of the cycle support in the G-code editor.
As a rule, the output tolerance of the post
processor of the CAM system is entered in the
parameter "Tolerance". Program the cycle in the
technology program prior to calling the geometry

program.

After pressing the

softkeys
PROGRAMM

Fl'.' éSEﬁ 'N2 688 G98 G94 G4B G17 G7AT || Markieren
N4 G541
HoaGed]l Kopieren
N8 T="GESENKFR_ZYL_12MM"{|
N18 Mesf
Ni12 S14068 MB3 F3688f Einfagen
N14 Go8 X8.8 v8.8 250.01
3D N16 Go1 Z5.8f

N8 sctﬂ]ues.i-den
==eof==

HighSpeed

settings
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High speed settings

PROGRAMM
the fO”OWing input High Speed Settings Auswahl der Bearbeitung: Schlichten
Oberflachengite Bearbeitung Schlichten
screen form opens, " ToL 8.018
where we can select
among the machining
modes
Schlichten '
Genauigkeit Geschwindigkeit
= Anpassung nein
vOISCh 1 1 Ch ten Kompression COMPCURV
Bahnsteuerung G642
Vorsteuerung FFWON SOFT
Schruppen
Tolerance PRORHH
N High Speed Settings Toleranz Bearbeitungsachsen
The required — S ichten —
tolerance can be s e
entered in the input
screen form in the
cycle for the program
generated from the
CAM system.
Anpassung nein
Kompression COMPCURV
Bahnsteuerung G642
Vorsteuerung FFWON SOFT
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If the compressor is
active, it can be
parameterized by
means of the input
screen form.

By pressing the
softkey

Alter-
hativ

we can select
between

COMPCAD

COMPCURYV

By pressing the
softkey

Alter-
nativ

we can select among

FFWOF SOFT

FFWON SOFT

FFWOF BRISK

High Speed Settings NC-Satz Kompressor COMPCAD
Bearbeitung Schlichten
Toleranz _ToL 0.010
COMPCAD, COMPCURV
PO
COMPOF
PO
Hnpassung Ja
Kompression COMPCAD
Vorsteuerung FFWON SOFT

'oreinstellungen 'Hersteller’ werden mit OK geandert(GUD7)

PROGRAMM

High Speed Settings Geschwindigkeitsfuhrung (Vorst.,Ruckbegr.)
Bearbeitung Schlichten
Toleranz _ToL 0.010
Anpassung Ja
Kompression COMPCAD
pEffisteuerung G642
Vorsteuerung FFWON SOFT

'oreinstellungen 'Hersteller’ werden mit OK geandert(GUD7)
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Pressing the

softkey PROGRAHM

FORMENBAU_A223 | 15]
N2 GB@ G99 G94 G4@ G17 G711
N4 G541

d N6 GBAT

Kopieren

N8 T="GESENKFR_ZYL_12MM"{|
Ni8 Mesfl

Ni2 S146608 MO3 F3008 MBs{

DK Ni4 Go8 X8.8 Y8.8 258.61

N18 CYCLE832(8.81, 182081)1 s;:r?nu:j_dan

closes the input 1
screen form. iy

Einfuagen

=eof==

“CYCLE832” was
accepted into the
program.

Weiteres
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17.6 Calling the Subprogram

Call the geometry program as subprogram from
the technology program. Since the geometry
programs are not stored in the NC work memory
but on the hard disk drive of the PCU 50.3, or on
the Compact Flash Card of theTCU, or on a
network, the subprogram has to be called with
the G-code command "EXTCALL".

PCU 50.3

The technology program and the geometry
programs are located in the same directory on
the hard disk drive.

EXTCALL "Geometry program”

Example: EXTCALL "SCHRUPPEN"
<<ROUGHING>>

NCU HMI Embedded

Depending on the storage location of the
geometry program on the Compact Flash Card,
the programming syntax differs somewhat.

» The geometry program is located directly on
the Compact Flash Card

EXTCALL ("C:\Geometrieprogramm.mpf")
Example: EXTCALL ("C:\Schruppen.mpf")

» The geometry program is located in a directory
on the Compact Flash Card

EXTCALL
("C:\Verzeichnis\Geometrieprogramm.mpf")
Example: EXTCALL ("C:\Mold\Schruppen.mpf")

Network drive

If the geometry program is located on a network
drive connected by means of the Ethernet, the
programming syntax is as follows.

EXTCALL ("Pfad\Geometrieprogramm.mpf")
Example: EXTCALL ("H:\Mold\Schruppen.mpf")

PROGRANM
N2 GB@ G998 G94 G468 G17 G717
N4 G541

N6 G641

N8 T="GESENKFR_ZYL_12MM"{]
Ni6 Mesfl

Ni2 S14000 M@3 F3688 Masi

Here, a program is N14 GBe x@.e ve.8 z5e.ef
called that is stored T
on the CFCard as

mpf— program.

" | Markieren

Kopieren

a

N28 EXTCALL "mpf.dir/rough_1.mpfl
N2z M3ef
==eof==

’:

| Ruckuber-
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17.7 Processing the Program

Select the technology program that is located in
the NCK work memory like a standard G-code
program for processing. The geometry program
is then selected automatically with the command
"EXTCALL".

A complete program that is located either on the
hard disk drive of the PCU 50.3 (HMI
Advanced), or on the Compact Flash Card at
ShopMill on NCU (HMI Embedded), or on a
USB /network drive, is selected with the softkey
"Execute hard drive" in the program manager.

PROGRANM

FORMENBAU_A223 15

N2 GB8 G98 G94 G48 G17 G7if w
N4 G541

N6 GB4]

N8 T="GESENKFR_ZYL_12MM"{|

Nie Mesf

Ni2 S14880 M83 F3808 Mesf

Ni4 GB@ X8.8 v8.8 258.8f

Ni6 GB1 Z5.8f

Ni8 CYCLES32(8.81,162881)1

N28 EXTCALL "mpf.dir/rough_1.mpfl]
N2z M3ef

==eof==

Prior to executing the
program, the program
is simulated
graphically by
pressing the softkey

N Simu- P
lati

-do 20 b

X 0.7648 Y 58.9288 20.8008 Eilgang
N2 G99 G94 G40 G17 G71 T=GESENKFR_ZYL_12MM
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Pressing the softkey

e

«

Zuruck
and . AUTO |
Position L[mm]
- 4
NC | Abar- |
= bei terq
. BF Nullpktl
Aktueller Satz
N2 GBB G98 G94 G48 G17 G71
N4 G54
N6 G64
N8 T="GESENKFR_ZYL_12MM"
the program is R
selected in the Hidion s b Va0 20 0

N1i6 GB1 725.8

operating area “Auto”.

zeich. korr.

The program can be
executed in the single

v
M, AUTO | |
b I oc k ) ﬁ Aktiv |\_N_WKS_DIR\_N_SHOPMILL_WPD
Position
=)
Single Block

With “Cycle Start” the B MuLipked

program can be Aktueller Satz
executed step by N16 G1zersoo.
step.

After positioning, the
program can be
executed without a
single block.
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17.8 Starting Processing at a Certain Program Location

Executing the Program

The line for starting
the program can be
selected with the
arrow keys.

After pressing the two
additional softkeys

Auf
Endpunit

Starting Processing at a Certain Program
Location

In order to start in a geometry program the
execution of a certain program segment, enter
the destination in the search pointer.

Layer 1 (technology program):

Program line with the call of the desired
geometry program

Layer 2 (geometry program):

Program line for starting processing.

If the geometry program is located on the
Compact Flash Card, you not only have to
specify in Layer 2 in the input field

"Program" the program name, but also the path.
Select the accelerated calculation variant
"External — without calculation”. The block
search in the technology program is performed
with calculation. In that case, all EXTCALL
commands before the desired geometry
program are skipped. The block search in the
desired geometry program is performed without
calculation. However, this calculation variant
presupposes that all machine functions such as
tool function, spindle speed etc. are located in
the technology program. The geometry program
must only contain geometry values for the free
mold surface.

Lo |
Ean |
[Z Reset |\_N_WKS_DIR\_N_SHOPMILL_WPD G-
FORMENBAU_0223 Funktion
Hilfs-
X -7.090 T GESENKFR_2vL_12MM D1 Finktion
s 12.000 Wiz
Y 29.187 F Alle
g-gg }BB% G-Funk.
z -3.000 IS
a 0.600 S 14000 B 100% | Lauf-
c 0.608 14608 I zeiten
B Nullpkt1 o Zo0%

|| = = a ORMENBA AZ2Z23.MP

N2 GO8 G99 G94 G48 G17 G71
N4 G54

N6 G64

N8 T="GESENKFR_ZYL_12MM"

N1i8 Mee

Ni4 GOB X8.0 Y8.8 258.8

Ni6 Ge1 25.8

Istwert
MKS

p Mit- Prog.

Uber-
=2 zeich. korr.

speich)|

Prog. g
g’ Beeinf| =)

Satz-
suchl.
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the selected program
block is active.

By then pressing the
key

the message 10208
Channel 1 for
contunuing the
program appears.
Press NC Start

If we want to start
from a certain
program point, the
program is started by
pressing

g Satz-

=& suchl.

and

Such-
Zeliger

and entering the
program number

and pressing the
softkey

extern—-
ohne Ber.

E MU 18288 Kanal 1 Zur Programmfortsetzung NC-Start geben |

Unterbrochen |\_N_WKS_DIR\_N_SHOPMILL_WPD

G-
Funktion

Position

X -7.090 Q.
Y 29.187 Q.
Zz -3.000 Q.
a 0.600
c 0.000

BP Nullpktl

Aktueller Satz
N2 GB@ G98 G94 G48 G17 G71
N4 G54

NE G64

N8 T="GESENKFR_ZYL_12MM"

FORMENBRU_A223 . MPF

N14 G@e Xe.e v8.8 258.8
Ni6 GB1 25.8
[Satzsuchlauf beendet - NC-Start betatigen

[Z Reset |\_N_WKS_DIR\_N_SHOPMILL_WPD
FORMENBAU_AZ23

WKS Position [mm] E.S
= GESENKFR_ZVL_12MM D1
X 7.090 [T} SR
plz
Y 29.187 fuf
9.09  108% | Endpunke
z -3.000 : e
14000 B 100% | ohne Be-
2 e tig =
b Nul1pktd I — o S—

Suchzeiger Satznumncr Bhodersiel

Programm Ext P Zeile Typ Suchziel
: FORMENBAU_A223 MPF 8 N-Nr. N28 Unterbr.,
: ROUGH_1 MPF 8 N-Nr. N1o stelle

Such-

zeiger
gl Satz- Mit- Prog.
= .. suchl; zeich. korr.

Ed fetie
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Sample Program

In the program area
“NC”, a mould making

. $14000 MB3 F3000 Mes|
program is Opened. N4B GO X8.0 Y8.@ 758.ef

N42 Gei zs.ef

N46 extcall "mpf.dir/rough_3.mpf"{
N58 T="ball_8mm"{|

N51 Mesef

N52 S14880 MB3 F3008 Masil

NS4 GPG X8.8 v0. 250.8f | AR
N56 GB81 25.81

N58 CYCLE832(8.1,20882)f

N68 extcall "mpf.dir/prefinish.mpf”{]

NC P ro— N62 T="ball_dmm"f|

N64 MB6f
| — gramm N66 S148008 MB3 F3008 MBST
- N68 GB88 X8.8 YB8.8 250.ef
N78 Gei Zzs.ef
N71 CYCLE832(8.81,212801)1
N74 extcall "mpf.dir/finish.mpf"{
M38T

Kopieren

Einfagen

setzen

[fc] Abar-

=i beiten|

Kontur

VERZEICHNIS

The corresponding

. Name Typ GroBe Datum/Zeit
technology data is ) ot . : I
“ n223_MOLD_DIE MPF 429 ©8.11.2006 17:47
|Ocat?d o.n the CF finish mpf 2713585 ©7.11.2886 13:51 “
Card . Wlth a mouse MOLD_DIE_n223 MPF 1968 ©8.11.2086 17:47
CIiCk, it was loaded to prefinish mpf 227355 ©6.11.2806 16:55
the “CF Card“ Wlth a rough_1 mpf 38340 ©7.11.2006 16:18
i rough_2 mpf 221 ©6.11.2006 16:53
USB StICk. rough_3 mpf 106267 ©6.11.2006 16:55

8l CF
H  Card

Freier Speicher
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17.9 Simulation of a Volume Model

PROGRAMM

Volumenmodell

X 48,58 Y  55.958
N2 G G98 G94 G4B G17 G71 GB4

Kontur

z 50.000 Eilgang
T=ball_4mm
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18 Information about Mould Making

Information about mould making is provided on the
Internet under
www.automation.siemens.com/doconweb/

) DOConWEB - SINUMERIK und SIMODRIVE 10/2007 Deutsch (Inhalt) - Mozilla Firefox

Datei  Bearbeiten  Ansicht Chronik  Lesezeichep

@ = [ @ ﬂj“ |_|;| (Litp: ffwwew, automation . siemens. com/doconweb /@ntent. aspPitem =205644

Bl aktuelle Nachrichten

SIEMENS = slemens.c

ﬁ.ﬁéqnWEB
STNLUMERIKIS IMODRIVE Home | inhalt | Volitext | Index | Hilfe
102007 Deutsch

BANDRA00VETOD Inhaftzverzeichniz
B40DB40DRE1 O
Anwender SINUMERIK und SIMODRIVE 10/2007 Deutsch
: = InfolTraining #z ~
0} base line B Funktionstbersichten SINUMERIK powerling »- £
2C base line Systemhandbuch Safety Integrated . &

SIMODRNE
SMODRNE Sensor

Synchrenmotoren

E Systemhandbuch Safety Integrated Machirag .- £
Trainingsunterlage Einfacher frasen mit ShopMill - &
TR T.rainir.qgsunter_l,age Einfacher drehen mit ShopTum .z ,G.
Dezentrale Ein 400/840Di 42
Handbuch Werkzeug- und Formenbau §100/8400 ,.2"SK

Handbuch Werkzeug- und Formenbau (3 Achsen)
D/840Di/810D/E02D sl 4> £

Antriebstechnik

Motion Coentrol Infarmatio
System

SIMATIC
Posticnierbaugruppen

£P% Network Services

44

T =
UL T

InfoiTraining
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19 Fundamentals of CNC Machines

The difference between a manual and a CNC machine consists of the logic
operation of numerical values. This module about the basics of CNC
technology is to aid you regarding the CNC myth.

A

Reference Point Z

077
i
i
V255
V25
V.57
Vo5
i
Vo0
V200
Vo000
i
pltt

7
%
%
%
%
%
%
%
75577
75502

77
%
%
%
%
%
%
%
%
%
%
%
7

% 70000500
% 7555
7557
%
gt Lt 727

0

Zero Point

Tool Zero
Point

Zero Point

Position

[
150.000

150.000
300.000

Nul lpunk tverschiebung Basisbezug (G568)
s s
X 150.000 X1 0.000  |e———
Nallpurice
Y 150.000 Y1 0.000  |kHIRS
z 300.000 z1 0.000 |EE———
X v z Xz VT z:
Basishez .09 .00 0.9 0.0 0000 oo [
NPV 0.080 0.660 0.088 0.986 ©.998  0.998 1loschen
oo o6 0ow |
NPV2 ©0.988 9.880 ©.088 0.880 ©8.008 ©.088 Setze X
oo 6.6 0.0 .
wevs oo 6sm  o.om oo 0.000 000 | sewwey
= oo  oee oo
= —
Fr— oo ope  oom e 6o eow [
Mahstah roe  seee 1060
Spiegel —
Gesant -156.880 -150.866 -366.088 0.886 6.608  6.988 S:"-ll_e

P1. Typ Werkzeugnane

DP 1. Schreide

Lange  © N

4 £ FRAESERE® 1 ©.600 60.008 sk

1 FRAESERS 1 s9.1e8  5.00 2holx

z & oUTTERIE 1 sc.008 10.000 2z

5 J, THRERDCUTTER 1 165.008 12.000 1l

4 % cutteRze 1 oe.3e8 z8.008 3hoix

5 i CUTTER3Z 1 119.280 32.008 372X

& % curteRse 1 110.008 68.008 61/x

7 & FacEMILLES 1 133.508 63.000 57
Verkh il [E302 e
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20 Manual Operating Area - Milling

In this module, the individual function areas in the manual operating area are presented and if
necessary, explained by using an example.

Operating Area TSM

v

Set Zero Point Shift

v

Zero Point Workpiece

v

Measuring the Tool

v

Swiveling

v

Positioning

v

Face Milling Cycle
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20.1 Operating Area TSM

Tool Spindle Speed Machine Functions

After starting EL‘HELL | :
ShopMill, the
operating area

M, HANUELL

is active.

Position [mm]

150.000
Y 150.000
0.000

By pressing the
softkey

‘J; T,S,M;

Messe

i Fols

T si
il

the input window for
operating the

machine manually is Eﬂ”f”‘ I
displayed.
Position [mm]
150.000
Y 150.000
0.000
T D
Spindel U/min

Spindel M-Fkt.

Sonst. M-Fkt.

Nullpktv. Spindel

MaBeinheit Spindel M-Fkt.

Werkzeugachse Sonst. M-Fkt.
Nullpktv.
MaBeinheit
Werkzeugachse
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In the first input
screen form, the tool
is defined.

The spindle speed
can be entered only in

UsSmin

1 MANUELL
[Z Reset |

Position [mm]

150.000
Y 150.000
0.000

T

Spindel U/min
Spindel M-Fkt.

Sonst. M-Fkt.
Nullpktv.
MaBeinheit
Werkzeugachse

! Z!Z NPV
setzen|

2 Nullp.

g TaS:M Werkst|

In the additinal input fields,
M-functions and zero point

shifts can be input.

Sonst. M-Fkt.
Nullpkty.

We can select
between the
measurement units

MM

in

The tool axis

Werkzeugachse

can also be selected.
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After calling the tool
with the
corresponding
technology

T Schaftfraeser 28 D1

Spindel 1208 U/min
Spindel M-Fkt. o]

the tool with the input
technology data is
activated by pressing
the NC start key

1 MONUELL

[Z Reset

Spindel
Spindel M-Fkt.

Sonst. M-Fkt.
Nullpktv.
MaBeinheit
Werkzeugachse

%éi sézzg

- T,S,M

Position

150.000
Y 150.000
0.000

T Schaftfraeser_28 D1

[mm]

12608 U/min
o}

2 Nullp.
Werkst|

T,F,
T' KUGEL_B D1
;5 E; " Eataia éﬁ.l-;z
F B8.8688 188%
‘S 146868 E 188%
4688 1
8% 188% 200%
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20.2 Operating Area Set NPV

The operating area
"Set NPV* is needed
for synchronizing the
axes and the

|
\
workpiece. 4— }
|
\
\

Example:

The edge of the
workpiece is
scratched.with a
milling tool.

By pressing the _
softkey 1, HANLELL

.Raset |
2 NPV
setze

Position [mm]

150.000

T Schaftfraeser_20 D1 § Werkzeuge
2 28.600 Hlz

Y 150.000 N e
the value for the 4 200.000 = e.e8  mn/

.. o.008 B a%
current axis is 8666 ©
colored.

Spindel
Spindel M-Fkt.
Using the following Sonst. M-Fkt.
R Nullpktv.
softkeys, each axis Maeinheit

Werkzeugachse

can be “zeroed"..

Nullp | 1 Messen ﬁsdwe T Posi-
Werks Werkz.| 4 ken g tion

T MMELL |
¥=0 [Z Reset |
Position L[mm]

I 150.000 T senarsszassor 2o

Y=8 Y 150.000 .
I z 200.000 8.008

8.000 .
Z=0

Also, using the
machine keyboard,
any value can be
entered in the field
that is currently
selected, or with

9 Nullp.
Werkst|

the value of the axis
can be set to zero.

X=
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20.3 Operating Area Zero Point Workpiece

T WMELL |

. Reset

The value is taken into

account in the active X 0.000
zero point shift and Y 150.000
entered in the zero point 200.000
table

X 0.000
Y 150.000
Z 200 .000

Position [mm]

T Schaftfraeser_20

% 20.000

]

G-
Funktion

Lauf-
zeiten

In this operating mode,

the value for the

Position [mm]

workpiece measurement 2.000
can be written directly 150.000
into the desired zero 200. 000
point shift.

ShopMill Version 6.4 Messen Workstuck
offers many options for
this.

Pressing the softkey

“Nullp.
Werkst

T Schaftfraeser_28
2 28.608

8.608
8.600

T I A Training Document Page 125 of 187
Status: 04/2008

CNC - Programming with ShopMill



SI E M E N S Automation and Drives — SCE

offers five options for
determining the zero
point.

Corner @

Drilling rectangular
pocket #

Spigot

Rectangle .

%

Aligning the plane

The described cycles can be utilized by using a manual touch probe or an
automatic touch probe.

By pressing the EMn:ELL |
softkey m

Position [mm]

0.000

a 150.000
200.000

the options for “Edge
measurement” under

ShopMill are
displayed.
m setzen|\ 8 m !I niiﬁ:ﬂ G‘ Scl:;e
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Pressing the softkey

T MMELL |
. Reset I

Position [mm]

0.000
Y 150.000
200.000

opens the input screen
form.

After selecting the zero
point shift 2

Nullpktv. Basisbezug G500
Messrichtung -2
28 0.600

Mk, 0 &t

and the axis

'CIK

measurements can
be made.

After the
measurement is
performed into <<?>>
a non-active zero

point, a query is T L
displayed whether the ~ Biresst I I
zero point is to be e
activated. .000 T schartfroeser 20
150.000
200.000
By pressing the
softkey
v
DH Abbruch

the input is accepted
and the zero point is
activated.
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20.4 Measuring the Tool Length

By pressing the softky EM‘“’EU- |

Reset I

Position [mm]

I Messe 158-800 T :c;;f;;;aser_za éll); Werkzeuge
Werk=z. Y 150.000 a3 g.ose o | VLB

Z 200.000

in the operating area

H Spindel U/min
Spindel M-Fkt.
M Sonst. M-Fkt.
u Nullpktv.

MaBeinheit
Werkzeugachse

o ez W1 weseen) & St

T
>

i I MANGELL
and pressing the o | |

softkey
Position [mm]
150.000
Lange Y 150.000
Manuell )
200.000

Messen Werkzeug

Abgleich
Festpunkt
«
2Zurack

2 Nullp.f'§
Werkstf £

the tool is measured
by starting the
workpiece in the
length - Z — direction.
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After selecting the 1 HANVELL
tool

. Reset I |

Position [mm]

150.000
Y 150.000
200.000

T Schaftfraeser_28 D1 J| Werkzeuge

% 28.000

T Schaftfraeser 28 DI

Werkzeugname

T Schaftfraeser_28 D1
L DP 1
Bezugspunkt :
Werkstuck
Zo— t pra-] 0.888 abs x

8 Abbruch

y. Lange 0.000
Basisbezug 300.0008 Lange

setzen

¥22 NPV 2 Nullp. &
Sg setzen| Werkstf 4

selecting the h

reference point

whether %I L
{

Werkstick Ze

L
or
i
D,
Festpunkt @_ﬂ

a tolerance can be
entered after 1 HANGELL
“scratching” the
surface of the

[Z Reset | | |

Position [mm]

150.000

T Schaftfraeser_26 D1 | Werkzeuge

workpiece. s 20.000 biz
Y 150.000 F
. oi606  mnst
28 8.008 abs z 0.000
S 8.68088 . 8%
6.8 0
By pressing the
SOftkey T Schaftfraeser_28 D1
L op L A
Lénge @I :rk:tl:':;kt.
j I— z0 0.0800 abs
setzen = - S

Basisbezug

2 NPV
the measured tool L Py

length is activated

and accepted into the Lange '
tool list.
£ Schaftfraeser_ 20 1 Z66.888
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20.5 Measuring the Tool Radius

Next, the tool’'s
diameter is
ascertained.

By pressing the
softkey

B}

Durchm.
Manuell

in the area “Measure
tool",

the corresponding
input screen form

opens. 1 WL

[Z Reset |

Position [mm]

After selecting the

tool 15@ . 080 T :c;F;;;aeser_ZB %Tl Werkzeuge
° 2
Y 150.000
Z o 000 e

o.008 B %

T Schaftfraeser 20 |

a tolerance can be
entered in reference
to the tool edge in X

X
Abbruch
Durchm

setzen

andin.
X8 abs
Y8 abs

After approaching the

workpiece edge with

the tool, the

measured diameter is

activated by pressing

the softkey

Lange ]

Durchm.

satzZan éé Schaftfraeser_z08 1 Z88.888 Z6.8868

and accepted into the
tool list.
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20.6 Swiveling

By pressing the ERM""ltm | :
softkey

Position [mm]

150.000 LT I ke
—— Y 150.000 - MoLtpue
Z 0.000 '
g k en 08.800 . %
8.666 ©

80% _100%,

Werkzeugname

in the operating area
Manual

Spindel M-Fkt.

Sonst. M-Fkt.
Nullpktv.
MaBeinheit
Werkzeugachse

the area for manual
swiveling under
ShopMill opens.

8.600 115%
8.600 mn/U

o.000 B 100%
0.608 I

TC KOPF_TISCH
Freifahren:
Schwenken neu
direkt

Manual swiveling under ShopMill is not part of the training document.
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20.7 Manual Positioning

By pressing the Eiﬂm | |

softkey
Position [mm]
150.000 Schaftfraeser 28 D1
T pn. i 9 Y 1 50 ° 00 0.000 Nullpunkt.
tiﬂh Z 0.000 8.000 VIR

in the operating area

Werkzeugname

Spindel U/min
Spindel M-Fkt.

Sonst. M-Fkt.

MOENEL =

the target position is Eﬂfﬁ | |
entered in the input !
erIdS Position  [mml
T oo
X 230.800 abs
Y 230.808 abs
Z 1206.600 abs

Positionieren [mm/minl/[mm/U]

Eilgang

230.000 abs
230.000 abs
120.0808 abs

N < X%

The travel motion can
be entered in feed or

* Eilgang * mm/min

F 8.2608 mm/U

rapid feed

F  x Eilgang * mm/min

There is no collision monitoring when the target position is approached.
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SIEMENS

20.8 Manual Face Milling

Pressing the softkey

Plan-
& frasen

in the operating area

M, MANUELL

opens the input field
for the face milling
cycle.

This face milling
cycle is described in

1 MANUELL

[Z Reset | ||

Position [mm]

150.000
Y 150.000
0.000

Schaftfraeser_20 D1 § Werkzeuge

Nullpunkt
versch.

Spindel
Spindel M-Fkt.

Sonst. M-Fkt.
Nullpktv.
MaBeinheit
Werkzeugachse

1 NANUELL

Planfrasen

greater detail in the F o600 me/Zatm
v 8 m/min

chapter

“ . Bearbeitung: v
Programming Richtung:
Xe 08.880 abs
Example Standard - vo 6.080 abs
Milling Cycle*. - W Temim
- T v oltoam
e 74 8.100

0.100

create a program.

The face milling in the operating area Manual described above offers the
only possibility to utilize a cycle under ShopMill 6.4 without having to
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21 Measuring the Workpieces in the Setup Mode JOG - Milling

This module describes how to work in the setup mode with measuring cycles under ShopMill, using
an example.

Requirement

v

Measuring the Edge

\

Measuring the Corner

A

Measuring Pocket and
Hole

\

Measuring Spigots

v

Aligning the Plane
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21.1 Measuring Manually — Measuring Automatically

Measuring Manually

When measuring the zero point manually, you have to move your tool
manually to the workpiece. You can use edge probes, touch probes, or
clock gauges whose radius and length is known. As an alternative, you
can also use any tool with a known radius and a known length. However,
the tools used for measuring must not be of the type 3DProbe.

Measuring Automatically

For automatic measuring, use exclusively electronic touch probes of the
type 3D probes, or mono probes. The electronic touch probes have to be
calibrated beforehand. For automatic measuring, preposition the probe
first manually. After starting with the key “Cycle-Start”, the probe is moved
automatically with measuring feed to the workpiece and back again to the
start position with rapid feed.

To be able to measure the workpiece zero point automatically, the
machine manufacturer has to set up the measuring cycles beforehand.

Please take note of the machine manufacturer’s data.

To obtain the desired measuring results, as a rule the sequence of the
measuring points has to be noted that is shown in the help displays.
Measuring points can be undone and then measured repeatedly. This is
done by operating the softkey that is shown as being active (measuring
value). For manual measuring, the reset can be made in any sequence;
however, for automatic measuring only in the reverse measuring
sequence.

Measuring Only
If you want to "only measure" the workpiece zero point, the measured
values are displayed without the coordinate system being changed.
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21.2 Measuring the Edge

When measuring an edge, you have the following options:

« Setting the edge

The workpiece is located on the work table parallel to the coordinate
system. Measure one reference point in one of the axes

X, Y, 2).

* Setting up the edge

The workpiece is located randomly on the work table; that is, not parallel to
the coordinate system. By measuring two points at the edge of the
workpiece, you determine the angle to the coordinate system.

Distance 2 edges

The workpiece is loacted on the work table parallel to the coordinate
system. Measure the distance L of two parallel workpiece edges in one of
the axis (X, Y or Z) and determine its center.

Below, an example is used to describe how to measure the edge of a
workpiece.
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For “Measure Edge,”
press the softkey
below

2 Hullp.‘

Herks1

and

and

.
.

or or

1 HOANUELL |
. Reset

Position Lmm]

With the

Nullpktv.
Messrichtung
Xxe

selection of
Nullpktyv.
By pressing the F rsn|t8 0
softkey
T MMELL | |
o | % Reset
Alternat.

nur Messen

Kante setzen
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Pressing the arrow ey

O

Alternat.

Messrichtung

nur Messen
Messrichtung - X

To change the axes,
press

or

For manual
measuring, approach
the workpiece with
the probe.

For automatic
measuring, approach
the workpiece closely
and press "CYCLE
START”.

- Kante setzen
The position of the

workpiece edge is -
calculated and =g

displayed.

—

Xg X
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21.3 Measuring the Corner

You have the option of measuring workpieces with an angle of 90°as well
as with any angles.

» Measuring a right-angled corner

The workpiece has a 90° corner and is located randomly on the work table.
By measuring 3 points, the corner point in the working plane (X/Y plane) is
ascertained and the angle a between the reference edge at the workpiece

(line through P1 and P2) and the reference axis (always the 1st axis of the

work plane).

* Measuring any corner

The workpiece has any type of corner (not a rectangular one) and is
located randomly on the work table. By measuring 4 points, we determine
the following: the corner point in the work plane (X/Y plane), angle a
between the reference edge at the workpiece (line through P1 and P2) and
the reference axis (always the 1st axis of the work plane), and angle 8 of
the corner.

Below, measuring a workpiece under one angle is described.
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To measure the edge,
press

" Nullp.
Herks%

and

and

[mm]

X 0.000
Y 0.000

o.o08  za%
z 300.000 8.608  mm/U
A a.000 B 100%
c 8.888 I

100% 200%

MeBwert speichern in Nullpunktverschiebung 5 ::1’ ‘:Qrfa“_t

Nullpktv. Basisbezug G580
X P Ecke AuBenecke
i Lage 1

0.6080

and go to

Nullpktyv.

Press

O

Alternat.

P2 ge-

nur Messen > el

P3 ge-
speichert

P1 g
20% N speichert
mm/U

AuBenecke
Lage 1

2 NPV A Nullp.
J> T.S.M setzenfh WIS
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Measuring a Corner

To select “outside

corner” “inside corner”
press

O

.Hlterﬁat.

To select the corner,
press

U

_q;terﬁat.

Rechtwinklige Ecke AuBenecke/ Innenecke
nur Messen
5 Ecke AuBenecke
= Lage 1
Py 1P "
5 -
X
Rechtwinklige Ecke AuBenecke/ Innenecke
nur Messen
i * Ecke Innenecke
Lage 1
P3
Lo
P, P2 | ©
X

Rechtwinklige Ecke Lage der Ecke

nur Messen

X Ecke Innenecke

Lage 1

o

Py P

X

Rechtwinklige Ecke Lage der Ecke

nur Messen
Y

* Ecke Innenecke
Ps Lage 2
Lo
P, Po | ©
X

Rechtwinklige Ecke

¥ Py P*

Lage der Ecke

nur Messen

Ecke Innenecke
Lage 3

Ps

[

X

Rechtwinklige Ecke

Y * Py Pz

Lage der Ecke
nur Messen
Ecke Inhenhecke

Lage 4

mv E
5
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To measure “P1”
approach it and
press

P1 stored

Pl ge-
speichert

Repeat this for “P2”
and “P3”

Pz ge-
speichert

P3 ge-
speichert

For automatic
measurements, move
in front of the
measuring point and
press “CYCLE
START”

- Rechtwinklige Ecke

The corner point and
the angles a or B are
calculated and

displayed.
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21.4 Measuring the Pocket and Hole

You have the option to measure rectangular pockets as well as several
holes, and then align the workpiece.

» Measuring the reactangular pocket

The rectangular pocket has to be set up at a right angle to the coordinate
system. By measuring 4 points within the pocket, the length, width and
center of the pocket is ascertained.

» Measuring 1 hole

The workpiece is located randomly on the work table and has 1 hole. By
means of 4 measuring points, we determine the diameter and the center of
the hole.

* Measuring 2 holes

The workpiece is located randomly on the work table and has 2 holes. In
both holes, 4 points respectively are measured automatically and from that
the center of the holes is calculated. From the connection line between the
two center points and the reference axis, angle a is calculated as well as
the new zero point is determined that corresponds to the center of the 1st
hole.

» Measuring 3 holes

The workpiece is located randomly on the work table and has 3 holes. In
the 3 holes, 4 points respectively are measured automatically and from
that, the center of the holes is calculated. A circle is placed through the
three center points. From that, the center of the circle and the diameter of
the circle are ascertained. When selecting a phase angle correction, the
basic rotation a can be determined in addition.

» Measuring 4 holes

The workpiece is located randomly on the work table and has 4 holes. In
the 4 holes, 4 points respectively are measured automatically and from
that the center of the holes is calculated. Two centers respectively of a
hole are connected diagonally. From that, the intersection of the two lines
is determined. When selecting a phase angle correction, the basic rotation
a can be determined in addition.

2, 3 and 4 holes can only be measured automatically.

Below, “Measuring a hole“ s described.
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To measure the
diameter and the
center point of a hole,
press

2 Nullp.
Werkst

&

and

and

6

or
Press

and select
Nullpktv.

Press

O

nlternat.

nur Messen

Q or O{
0 = O B
i ol
(o o]
SR or b
Q.0 joflio]
T HNELL |

[Z Reset

Position  [mm]

Nullpktv.
#Bohrung
Antastwinkel

Y8

Posi-
tion

R 11 e & st

Basisbezug G560

45.000 °
X8 0.000

T NELL |

% Reset

Position [mm]

Wilhe=ss
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Go to “Hole diameter”

Select the “contact
angle”.

1 Bohrung #Bohrung
nur Messen

o gBohrung
Antastwinkel 45.008 °

X

1 Bohrung Antastwinkel
nur Messen

i gBohrung
Antastwinkel 45.006 °

Select the first point that is
described in the menu as
the first, and approach it.

For automatic
measurement, move
into the hole and
press “CYCLE
START".

The diameter and the
center point of the
hole are calculated
and displayed.

1 Bohrung

v f

X!F**
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21.5 Measuring Spigots

You have the option to measure and align rectangular spigots, as well as
one and several circular spigots:

» Measuring the rectangular spigot

The rectangular spigot is to be aligned right-angled to the coordinate
system. By measuring 4 points at the spigot, we ascertain the length,
width and the center point of the spigot.

» Measuring 1 circular spigot

The workpiece is located randomly on the work table and has 1 spigot.
With 4 measuring points, we determine the diameter and the center point
of the spigot.

» Measuring 2 circular spigots

The workpiece is located randomly on the work table and has 2 spigots. At
the two spigots, 4 points respectively are measured automatically, and
from that the center points of the spigots are calculated. From the
connection line between the two center points and the reference axis,
angle o is calculated and the new zero point is determined that
corresponds to the center point of the first spigot.

» Measuring 3 circular spigots

The workpiece is located randomly on the work table and has 3 spigots. At
the three spigots, 4 points respectively are measured automatically and
from that, the center points of the spigots are calculated. A circle is placed
through the three center points, and the center point of the circle and the
diameter of the circle are ascertained. When selecting a phase angle
correction, the basic rotation a can be determined in addition.

» Measuring 4 circular spigots

The workpiece is located randomly on the work table and has 4 spigots. At
the four spigots, 4 points respectively are measured automatically and
from that, the center points of the spigots are calculated. Two center points
of the spigots respectively are connected diagonally, and then the
intersection of both lines is determined. When selecting a phase angle
correction, the basic rotaton o can be determined in addition.

2, 3 and 4 circular spigots can only be measured automatically.

Below, measuring a spigot is described.
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To measure the
diameter or the center
of a spigot, press

% Nullp.
Werkst
and
or Fol or rolo]
O.T,D | /+\O\
and
or or o
7 HMELL |
2| Reset
With the

Nullpktv. Basisbezug G586
]
u "_?_‘* #Zapfen 10.680
o

DZ 10.660

‘ Antastwinkel ©.000 °
o &Pt x8 0.088
0.008

go to the

Nullpktyv.

and press 7 Boset

 MMEL | |

O

nlternat.

#Zapfen

nur Messen : 2

Antastwinkel
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With the cursor, go to
Diameter Spigot
and press

Go to the value “DZ”
and press

Go the the contact
angle and press

Select the first point
that is described first in
the menu, and
approach it.

When measuring
automatically,
approach the
workpiece and press
“CYCLE START".

1 Kreiszapfen gZapfen
nur Messen

Y 2
gZapfen 10808
D2 10.000
Antastwinkel 8.808 °

Zustellung Messtiefe

1 Kreiszapfen

1 Kreiszapfen

nur Messen

gZapfen 18.888

DZ 16.600
Antastwinkel 9.0800 °

Antastwinkel

nur Messen

gZapfen 18.000

D2 18.0600
Antastwinkel 8.808 °
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The diameter and the 1 Kreiszapfen

center point of the
spigot are calculated
and displayed.
}
{I. =
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21.6 Aligning the Plane

You can measure a spacially oblique plane of a workpiece, and ascertain
the rotations o and B. With a subsequent coordinate rotation, the vertical
alignment of the tool axis to the workpiece plane is possible. To determine
the position of the plane in space, we measure in the tool axis at three
different points. To align the tool axis vertically requires a tilting table or an
inclinable head.

For the plane to be measured, the surface has to be even.

Below, measuring the oblique plane is described.
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Aligning the Plane

To align and measure
an oblique plane,
press

i

g Hullp.‘

Herksj

and

Position

[mm]

Nullpunkt
X 0 . BBB T §D§ng;m versch.
Y 0.000 R oy
z 300.000 b con ee i A
. Press H 8.0 o000 Macen ]| vz oo

100% 200%

P3 ge-
speichert
Nullpktv. Basisbezug G580

.Goto «
Nullpktv.
and press T AL | |

[mm]
Q X 0.000 Mtz
v .000 = —
Alternat. 2 200 oo R e
f 2:550 M weex | FEmi]

nur Messen

P3 ge-
speichert
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Approach the first
measuring point that
is shown in the cycle,
and save it.

P1 ge- J
speichert

Then, approach the
other points.

P2 ge-
speichert

P3 ge-
speichert

For automatic
measuring, approach
the tool and press

- Ebene ausrichten

Angles a and B are
calculated and

displayed. z————

— ]
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22 DIN/G-Code — Programming under ShopMill

In this module, programming in DIN under ShopMill is explained, using an example.

Under ShopMill, we can  VEREIGHNS
program in the socalled &, s,
ISO G-code according c231_DIN weF
to DIN 66025, and also
with the cycles of the

840 D . Neues G-Code Programm

When setting up a new
program, the DIN editor

A231_DIN_D

Typ Geladen GroBe Datum/Zeit

1628 23.11.2006 17:085

Bitte geben Sie den neuen Namen ein:

ShopMill
Programm

G-Code

under ShopMill is
opened

Freier Speicher

by pressing the softkey

PROGRAMM
G code _DIN |
program

The proram example is
generated by using the
standard cycles.

G17- Machining plane XY plane

G41- Tool radius compensation (left)

G54- Active zero point shift

G90- Absolute measurement programming
G94- Feed in mm/min

The follwing G-functions
are used for generating
the program.

Festplatte:

Kopieren

Aus-
schneiden

Weiteres

Rackuber-
setzen
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The workpiece below
is to be programmed
in G-code with cycle

support.

1a
E
5

—
(al]
&7
f
i
|
0/&. 4:6 |
|
—_ — - A . \_D_ _____ ! ______________________ — -
[N [n ) — i
i [un]
Te ' Y "’
i
f
= !
- |
i
5 87
Lon

In contrast to the standard cycles, the ShopMill cycles include the
approach and retract strategy to the contour.
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After entering the basic ~ PRO®M
commands, calling the e se wos aso s
tool and after the el
approach position Prior  ge s e xs o ous.61
to processing, the .
corresponding cycle is
opened by pressing the
softkey

Frasen

and
PROGRAMM
"] Ruckzugsebene, absolut
P 1 - Ruckzugsebene  RTP 2.000 a
an Referenzebene  RFP 1.000
-F r ésen Z Sicherheitsa. SDIS  1.6888
7 Tiefe P ©.808 ABS
- RTP | Bearbeitung Schlichten
Bezugspunkt PA 0.000
3254 ---------- e Bezugspunkt PO 9.0808
i Lange LENG  100.000
0P @ ?* """ = Lange WID 80.000
After entering the FALD kel M
. Zustelltiefe  MID 1.000
values and pressing Zustellbreste MIDA  55.800
the SOftke Freifahrweg FDP 2.008
y Schlichtaufm. FALD  ©.108 Bhbruch
V.-Flache FFP1  300.000
Frascichtung  zur 1. Achse

PROGRANM

A231_DIN_D

GOP G98 G94 G4B G171

T="FRASENG@" 1|

MesT

G94 468 F278 MB3 Mesf
DK G99 G54 GBA X-35.8 Y-35.81

“

CYCLE71(2,1,1,0,08,0,100,80,08,1,55,2,8.1,300,12,5)1

GoP X-35.8 Y35.81

=i e

the cycle is closed and
accepted.

==eof==

Next, the contour is
described.
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22.1 Generating the Contour with the Contour Calculator

Pressing
Kontur
Kontur
erZalden
opens the standard PROGRAHM
contour calculator. = Statpuia X
Startpunkt
EJ X ©.608 abs
. [ 48: \' 8.000 abs
After entering the
values -
Ebenenauswahl: G17 ©
2. Startpunkt GO ©
Startpunkt
X 5.6088 abs - -
v ©.600 abs freioleiioses
‘{»x -dp 20 8 ) do
Ebenenauswahl: G17 i
Startpunkt G1
freie Eingabe
G41
and pressing the PROGRAMH
Startpunkt X
i = Startpunkt
e X 5.880 abs
| . ¥ 8.000 abs -Gerade
vertikal
{ 1 Gerade
Uber nahl"‘le ! Ebenenauswahl: G17
Element sl :
. -t Startpunkt G1 raic
the contour element is
accepted as for * frote Eingabe
ShOpMIII . e 641
Gerade | o m
vertikal -
Ubernahme

Gerade
horizont.

Gerade
beliebig

Kreis

Heiteres
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Element 1

Gerade
vertikal

To accept, press

Ubernahme
Element

Element2

Gerade
horizont.

To accept, press

Ubernahme
Element

Element 3

Gerade
beliebig

To accept, press

Ubernahme
Element

Element 4

Gerade
vertikal

To accept, press

Ubernahme
Element

28

60

a8

20

) [

a8

60

a0;

20,

20 40

85

68

50

a8

38

20,

Gerade Y

Y 70.0800 abs

Uberg.zum Folgeelement

R 10.000
Ca 0.808 rechts
Gerade X

X 72.888 abs

Uberg.zum Folgeelement

R 06.800
Ca 8.8688 rechts [g]
Gerade XY

X 92.008 abs

Y 58.0008 abs

ol -38.964 °

Uberg.zum Folgeelement

0.0008
Ca 0.000 rechts
Gerade Y
Y 16.008 abs

Uberg.zum Folgeelement
R 15.000 ]

Ca 8.8688 rechts
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Gerade X
a8 X 5.6800 abs
Element 5
| Uberg.zum Folgeelement
Gerade R R
horizont. :
TO aCCept, preSS “ Ca 8.808 rechts[g]
X—»x 20 48 60 80
Ubernahme
Element
0 Gerade Y
Element 6 v -25.008 abs
Gerade o oniii e
vertikal
To accept, press
Ca 8.800 rechts g
G4e
‘Lx 10 8 10 20
Ubernahme B
Element - e
= 66 L) -25.000 abs
To accept the i
ContOU r, preSS o | Uberg.zum Folgeelement
o | 20 R 08.000
20 Ca 0.000 rechts
G468
Lx 20 P 68 )
Ubernahme

PROGRAMM

88 G98 G94 G48 G17{
T="FRAESERE8” |

Mee1|

G94 S488 F278 MB3 Mesi

The contour is shown e T

Kopieren

as G-code. CYCLE71(2,1,1,8,0,8,108,88,8,1,55,2,0. 1,389, 12,5)1 | |l
608 X-35.8 v35.81]
2-10.01
Al

G17 G98 DIAMOF ;*GPx{|
G1 X5 Y8 G4l ;xGPx]
Y78 RND=18 ;*GPx]
X72 ;xGPx{|

X92 Y58 ;xGPx|

¥18 RND=15 ;*GPx{]

X5 ;%GPxT]

Y-25 G40 ;*GPxT]

1

Weiteres

Abar-
= beiten

Kontur Drehen
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With the second tool, Mt
G94 5488 F278 M@3 Mesf

the grooves are 698 G54 GAA X-35.8 Y-35.81
1

made. CYCLE71(2,1,1,8,8,8,108,80,8,1,55,2,0. 1,308, 12,5)1
6A0 X-35.8 Y¥35.6f

Go to the end of the i

program G17 G98 DIAMOF ;xGPx{|
G1 X5 Y8 G41 ;+GPx
Y78 RND=18 ;*xGPx(]
X72 ;xGPxJ]
X92 Y58 ;*GPxT
¥18 RND=15 ;*GPx]]
X5 ;xGPx{
V-25 G4B ;*GP]
1
688 22.81
z168.81

1

A231_DIN_D 4

GOB X-35.8 ¥35.8f B
2-18.01

1

G17 G98 DIOMOF ;xGPxf]

and set up a new tool G v S EL e
with the technology CERE B R
X72 ;xGPx{|
data. X92 Y58 ;*GPx
Y18 RND=15 ;*GP*|
X5 ;xGPxq
Y-25 G48 ;*GPx{
1
Ges z2.ef
Ziee.af
T="FRAESERS"{
Mesv|
G94 S4200 F150 MB3 Megy
G968 G54 G17 GBB X38.8 Y29.81
Ges 22.ef

==eof==

X1

X5 ;xGPx1
Y-25 G40 ;*xGPx*{

[>]

1
Gee 22.01
The_n_, thg start 2100 o1
position is defined. T="FRAESERE"(]
G94 S4208 F158 MB3 Mesy
G98 G54 G17 GBB X38.8 Yz9.8
Goe 2281
Ge1 z-5.ef
X768.8 F5681]
Gee z2.e1
X76.8 ¥51.87
GB1 2-5.8 F1581
X38.8 F5681]
Gee z2.e1
Zie@.8 M5 M9y
X-288.8 Y1i50.81
Waan
==eof==
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WERKZEUGE

Werkzeugl iste

PreSSing nlte(r)nat. ‘
Herkzeuge

Werkzeug

Opens the tool Iist Of Pl. Typ Werkzeugname DP 1. Schneide FREIE

- Lange |3 N 12 ks
ShOpMI” 4 ¢4 FROESERGB 1 ©.098 60.088 52
1 ) FROESERS 1 g9.188 ©6.008 29X
After Selecting the #; CUTTER18 1 g6.0608 16.080 22
. 4, THREADCUTTER 1 168.898 12.688 19x Schneiden
tool and pressing the &, CUTTERz8 1 98.398 20.008 39 x
SOftkey “into the % CUTTER32 1 119.200 32.000 39X
program” the tool is A, CUTTERSB 1 110.800 G60.098 62X
) & FACEMILLGE3 1 133.508 63.008 59X

included in the
program. Werlkz.

By pressing the Draufsicht
softkey

Simu- .
latio e e o e e

X -200.888 Y 1508. 088 2z 1668.8688 Eilgang
GBB G99 G94 GAB G17

the familiar simulation
can also be started
for a DIN program.

You have the option
to change the view
using different

softkeys.
z
VLX
X -ze9.ee8 ¥ 158.088 2 108.088 Eilgang 8:683:685
GBB G99 G94 G48 G17 T-FRAESERG D1
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23 Multiple Clamping
The function "Multiple Clamping" optimizes the tool changes by means
of several workpiece setups. This shortens the idle time since first, all
machining of a tool is executed on all clampings prior to the next tool
change being activated.

In addition to two-dimensional clamping, you can use the function
"Multiple clamping" also for rotating clamping bridges. To this end, the
machine has to have an additional rotary axis (for example, an A axis)
or a dividing unit.

Please note the manufacturer’s data regarding this.

Not only identical, but also differing workpieces can be processed with
this function.

The function "Multiple Clamping for Different Programs" is a software
option.

ShopMill generates automatically a single program from several
programs.

The tool sequence within a program is retained.

Cycles and subprograms are not separated <<7>>

Position patterns are processed as a unit <<?s>.

The individual programs have to satisfy the following requirements:

* Only step sequence programs (no G-code programs)

» Programs have to be runnable

* Program of the 1st clamping has to be positioned

* No tags/repetitions; that is, no jumps in the program

* No inch/metric switching

* No zero point shifts

* No coordinate transformations (shifting, scaling, etc.)

» Contours have to have unique names; that means, the same contour
name must not be called in several programs

* In the removal cycle (contour milling) the parameter "Starting point"
must not be set to "manual".

* No modal settings; that means, settings that have an effect on all
subsequent data blocks (only for multiple clamping for different
programs)

» Max. 50 contours for each clamping

* Max. 99 clampings
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Tags or repetitions that are not to be used in programs for multiple
clamping can be circumvented by using subprograms.
Open the Program Manager.

I

Pro=- Weiteres Mehrfachaufspg. <<additional, muttiple clamping>>

orant -Press the softkey "Weiteres" and "Mehrfachaufspg.".
-Enter the number of clampings and the number of the first zero point
shift that is to be used.
The clampings are processed in an ascending sequence starting with
the Start-Zero point shift. The zero point shifts are defined in the menu
"Werkzeuge/Nullpunktverschiebungen" <<tools/zero point shifts>>
(refer to chapter "zero point shifts").
-Enter a name for the new overall program
(XYZ.MPF).
-Press the softkey "OK".
A list is displayed in which the different programs have to be assigned to
the zero point shifts. Programs don’t have to be assigned to all zero
point shifts -that is, clampings- but at least to two.
Press the softkey "Program selection™.
The program overview is displayed.
-Place the cursor on the desired program.
-Press the softkey "OK".
The program is accepted into the assignment list.
-Repeat this process, until a program is assigned to each desired zero
point shift.
-Press the softkey "Auf alle Aufspg.", if you want to process the same
program on all clampings.
You also can assign different programs to individual zero point shifts
first, and then assign the same program to the remaining zero point
shifts by using the softkey
"Auf alle Aufspg." <<to all clampings>>
.-Press the softkey "Auswahl I6schen" <<clear selection>> or "Alles
I6schen",
if you want to remove individual or all programs from the assignment list.
-Press the softkey "Programm berechnen", <<calculate program>> when the
assignment list is complete.
The tool changes are optimized.
Then, the overall program is renumbered consecutively, and when
changing between different clampings, the number of the current
clamping is specified.
In addition to the overall program (XYZ.MPF), the file
XYZ_MCD.INI is set up where the assignment between zero point shifts
and programs is stored. The two programs are stored in the directory
that was previously selected in the program manager.
If you change from the assignment list (without "Cancel" or
"Generate program") to another function and later you call the function
"Multiple clamping" again, the same assignment list is displayed again.
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24 CAD Reader

24.1 General Function

The CAD Reader is used for the following: to further edit drawings with
the SINUMERIK controller that were constructed with a CAD system. As
the format, a DXF file (Drawing eXchange Format) is entered, and
contours or drilling points are filtered out.

Parts that are not necessary for editing (such as dimensions, hatching,
labeling, frames, etc.) can be removed. The generated contours or
drilling patterns are implemented in a way that the geometry processor
or cycle support understand them.

24.2 Opening the CAD READER

We are in the basic directory with the
following softkeys:

- Machine

- Programs

- Program edit

- Alarm list

- Tool zero point
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VERZEICHNIS

Nama Typ Geladen Grode ..
1 BEISPIELFR WPD X NCK-Dir. 19.03.2008 14:11
[} CaD_DXF WPD XK NCK-Dir. 15.062.2068 67:30
£1 FORMPLATTE WPD X NCK-Dir. 15.02.2008 07:28
3 sHoPM WPD X NCK-Dir. 19.03.2068 14:12
8 e WPD X NCK-Dir. 28.03.2007 15:09
Freier Speicher Festplatte: 4.6 GBytes NC: 1336218

Ma- Pro- :§ Prog. Alarm- y Werke
@ schine :@_‘mmm edit liste + Nullp.

With this arrow key toward the right, the softkey bar opens.

Festplatte: 4.6 GHwtes HC: 1226268

. : Inbetrieh ‘ CAD
Diensta Diagnose T Farameler
Press the softkey "CAD
Reader*
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24.3 Opening a DXF Drawing from a File.

ht  Einstellungen Hilfe

I_ Bearbeiten A

I EEGIEIEAEY

C:\SI_TRAIMYd clip. clp\ FUSSBALL DXF \:

CHDOKUME~ 1Y HETMZN -1 DeskiopiFlaschenverschiuf. dxf
E:\Flascherverschluff. dxf
CHDOKUME~ 1 HEINZM-«11 Deckbop) 20-5F0-Ring-verschlufl , dxF

| @

I

i T
—+28 z
—+a
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24.4  Tool Bar

B | ®de-s| i R|C|R| 02| FE

GOx1

T EAE

The tool bar can be selected by means of the global header with "View
— Display Toolbar”

Operation in General

All functions of the CAD Reader can be operated with the keyboard as
well as with the mouse. The right mouse key corresponds to the
"ESCAPE* function that can be used for resetting activated menus or
functions.

Operating sequence
Open DXFfiles
With Open, the selected CAD drawing is selected.

Saving the generated program

Generated contours can be saved as data type in the
* MPF format (].mpf)

» SPF format ([0.spf)

» ARC format ([1.arc) (SINUMERIK archive)

Back
For contour tracking, the last action is reset corresponding to the

f:} selection element by element, or the last intersection is reset.
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24.5 Specifying the Zero Point

To output the contour as NC program, it is necessary to specify a zero
point of the drawing because in most cases, it will deviate from the zero
point of the DXF file.

The following options are available to define the zero point:

Element Center « Automatically to Element Center

Element Start » Automatically to Element Start

Element End » Automatically to Element End

Free Input * Direct input of the coordinates; for example X100, Y100
Mouse Position + Any position by selecting with the mouse

24.6 Contour Tracking

Setting the Contour Starting Point

@—} Contour Tracking with starting point and end point

The starting and end point of the contour to be generated is selected in
dependence of the initial position of the technology applied:

Element center « Automatically to Element Center
Start/End point » Automatically to Element Starting/Endpoint
Mouse position * Directly with mouse selection

Example

G

-
&
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_:g.@

Setting the
contour end point
Element center
Element end point
Mouse position
Current position

50 X1

1. Contour direction

Results from specifying the starting point e

and additional contour selection. Regarding contour tracking the attempt
is made to select the contour automatically to the greatest extent
possible.

2. Selection if there is a conflict

If automatic contour tracking can no longer clearly determine a
successor element, we switch to the interactive mode.

The user is prompted to specify the next element with which the contour
continues.

3. Full circle as contour
With contour tracking, a full circle can be accepted in both directions.

4. Setting the end point
An end point can be set to any selected contour tracking element, and
accepted.

Additional Notes

* Full circles can be accepted as contour or as drilling points.

« Contour tracking is canceled either with the keyboard with the
"Esc* key, or with the right mouse key.

Setting the Contour Label

Prior to contour tracking, labels can be set by entering starting labels
and end labels.

If a label is assigned twice, the CAD reader becomes interactive

if the label was assigned once before.

* For contour tracking in contours already selected

* For appendixes to files if the label occurs already in the file.
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Setting Drilling Points

1. Full circle as hole
A full circle can be selected with the function drilling points. The
output of the generated G-code corresponds to the cycle format.

Drilling Points Start
2. By selecting Drilling Pattern, drilling points can be

parameterized as

Any position * Ay drilling position

Row of holes « According to the cycle
Hole circle * According to the cycle
Grid of holes * According to the cycle

Drilling Points End
3. Selected drilling points from the selection Drilling Pattern are
accepted.

24.7 Influencing the Graphic Representation

Selecting the Processing Area:

If the file includes many additional drawings -such as profiles,
| measurements, hatching, labelings, detail displays,
| frames etc.- the selection of a processing area, the number of
| | elements can be reduced with a "Lasso".

Deselecting the Processing Area:

The selections made in this processing area can be deselected.
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DID

24.8 Editing Input Data

N e 2

Zoom/Keys “+“ and “-*“

You have the option to specify within a drawing a zoom area with
the mouse key. By clicking on the symbol and using a "Lasso“ or
with the keys “+“ and “—* the display area is enlarged or reduced

step by step.

The display area can be moved using the cursor keys.

New Drawing/Spacer Bar
Reads out the current drawing anew and optimized
corresponding to the layer selection.

Geometry

With a mouse click, the coordinates for the selected element are
read out according to the current zero point. If the button Edit
appears in the display screen form, this element can be edited
by selecting this button.

Note

This function is suitable for minor changes in the geometry to
remedy inadequacies (particularly missing intersections) in the
CAD drawing.

For larger changes, the geometry processor is used. Once a
change is made, it can not be reset.

Layer Selection

Initially, the selected DXF file is always shown with all its layers.
If the file contains several layers, they are all shown in the basic
view.

However, layers that don’t contain data relevant to the contour
can be hidden. Likewise, contours that are included in several
layers can be selected by means of a selection screen form for
contour tracking.

The layer selection can not be undone.

T I A Training Document
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Cigsl

3c b Bl

Rotating the Contour

By selecting this icon, the drawing is rotated by 90 degrees
around the specified zero point, corresponding to the presettings.
Contour characteristics that have already been set are not
rotated.

Displaying Hatching and Measurements
Hatching and measurements in the CAD drawings can be
removed or displayed. Another click resets this function.

Deleting Contour Tracking
Defined contours can be selected and completely deleted. The
function “Delete contour” is activated by selecting this icon and
deactivated by selecting it again. Deleting finished contours:
Select icon: activate Delete contour
Select contour: contour is deleted

Deleting a Geometry Element
With this function, individual geometry elements can be deleted.
The function “Delete geometry element* is activated by selecting
this icon and deactivated by selecting it again. Deleting a
geometry element:

Select: icon: activate Delete geometry element

Select elements: geometry elements are deleted

Deleting a Geometry Area
With a rectangle drawn with the mouse (corresponds to the area
to be deleted) an entire area can be deleted from the geometry.
This function is deactivated autonomously with each deletion,
and has to be reactivated each time with this icon.

Select icon: Activate Delete geometry area

Select area: geometry area is deleted

T I A Training Document
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24.9 Transferring Contour Elements to the Directory

-Save As

-S|_Train

-dh

-wks.dir

-Select directory where the contour is to be stored.

Sichern als. ... @El

Speichem in | () C4D_DXFWRD E| - =k Ea-
- O Zuletzt venwendete Dokumente ¢ 3)
i 5 =} Desktop -

Zuletzt

venmendete [ 3 Absitsplatz

\5 Ae-Diskette (A7)
g Lokaler Datentrager [C:)
(3 51_TRaIN
i d

. ) CAD_DxF wWPD
2 DVD-RW-Laufwerk [Cx)
| Gemeinsame Dokumente

~ Liatelan vory Hels
& Netzwerkumgebung

Arbeitzplatz

Metzwierkumageb  Dateiname; |FUSSE."—‘«LL E” | Spsicher |
U
Dateityp: [MPF Files [* mpf) =] | Abbrechen | !
7 |

AN sy

_+A
All contour elements are stored in the directory; for
example, CAD_DXF.
Name Typ Geladen Grofe
1] BEISPIELPR WPD X NCK-Dir.
£ cep_pxF WPD X NCK-Dir.
] FORMPLATTE WPD X NCK-Dir.
1 sHoPM WPD X NCK-Dir.
M T1EMP WPD X NCK-Dir.
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25 Sample Drawings - Milling

25.1 Mounting Plate

75
!
& !
b &
100
1
o
= o — — O
|
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafstab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
RohteiI-NEj)
Modell- oder Gesenk-Nr)
Datum Name
Bearb/19.11.01KHE
Gopr. MONTAGEPLATTE
Norm
iy Technologie Blatt
j Center
) ESEeres Blatter
Zust| Anderung | Datum |Name| Ursprung Ersatz flr: \ Ersatz durch:
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25.2 Hole Plate

90

[ [ [ [ i
Ll L Ll L

10

100

(1)
Jx%

-
Ot

b

o
~N
i
\ oA
|
30 ‘
alle nicht bemassten Radien 3 mm
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafistab 1:1 ’(Gewicht)
Werkstoff, Halbzeug)
Rohteil-NQ
Modell- oder Gesenk-Nr)
Datum Name
Bearb/05.03.02 PURR
Gepr. LOCHPLATTE
Norm
ti Technologie Blatt
y Center
e Blatter
Zust| Anderung | Datum |Name| Ursprung Ersatz fiir: \ Ersatz durch:
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25.3 Housing Lid

Schnitt A-A

35
30

N

40

L

150

10

Q;

©_

/an
\J

o
NP
o

S
/
A @W A
© 0 O
L/ \_/ S '
| |
| !
15
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafistab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
RohteiI-Ng
Modell- oder Gesenk-Nr)
Datum Name
Bearb/06.03.02 PURR .
Gepr. GEHAUSEDECKEL
iy Technologie Blatt
3 Center
D e Bléatter

Zust] Anderung

Datum

Name| Ursprung

Ersatz fiir:

\ Ersatz durch:
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25.4 Longitudinal Guide

M10

10
2

20

10

o
T i
§ © D
N &F
o Fan ‘ ) cls
L/ U L/ | .
|
) %} N
\L/ A\ ?
!
100 |
130 A
150
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafstab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
gRohteiI-NQ
Modell- oder Gesenk-Nr)
Datum Name
Bearb.06.03.02 PURR
Gonr LAENGSFUEHRUNG
Ej Technologie Blatt
1 b Blatter
Zust]| Anderung | Datum |Name| Ursprung Ersatz fir: | Ersatz durch:
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SIEMENS

25.5 Example 1

|
© | o
' |
84
27
1
;
o i
©
—
10 A
©
@ ~
NI ~
o
RERLIEN
A EZP
42
53
108
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |MaRstab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
Rohteil-Nr
Modell- oder Gesenk-Nr)
Datum Name
Bearb,06.03.02 PURR
Gepr. BEISPIEL 1
Norm
%1 Technologie Blatt
iy Center
) i Blatter
Zust] Anderung | Datum |Name| Ursprung Ersatz fiir: \Ersatz durch:
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25.6 Injection Mould

o % 1
? | &
!
150
95 i
A
N
75
| <
=
50 o 30 o
} =
|
o To)
= <
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |MafRstab 1:1 ’(Gewicht)
Werkstoff, Halbzeug)
gRohteiI-NQ
Modell- oder Gesenk-Nr)
Datum Name
Bearb/06.03.02 PURR
Gepr. SPRITZFORM
Norm
tj Technologie Blatt
y Center
b Lt Blatter
Zust| Anderung | Datum |Name| Ursprung Ersatz fir: | Ersatz durch:
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25.7 Measuring Part

0100
O 90
70
J
©
|
J
o
M~

A | A
o
15 30 L 30 _
| | | |
o | | | !
W s, o

(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafstab 1:1 (Gewicht)
Werkstoff, Halbzeug)
RohteiI-NQ
Modell- oder Gesenk-Nr)
Datum Name
Bearb,21.02.02 | KHE
L MESSE-TEIL
Norm
y Technologie Blatt
y Center
(e Blatter
Zust]| Anderung | Datum |Name| Ursprung Ersatz fir: | Ersatz durch:
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SIEMENS

25.8 Pattern Plate

e
|
210 @10
™)
o
NS
A A
8 o
A (@]
!
|
70
85
(Zul. Abw.) (Oberfl.) |Malstab 1:1 ’(Gewicht)

Rohteil-Nr;

(Verwendungsbereich)
Werkstoff, Halbzeug)
Modell- oger Gesenk-Nr)

Datum Name

Bearb)06.03.02 PURR

Gepr. FORMPLATTE

Norm
y Technologie Blatt
y Center
i s Blatter

Zust| Anderung | Datum |Name| Ursprung Ersatz fir: | Ersatz durch:
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25.9 Exercise 11

Schnitt A-A
@50
/ /
ol S T 7 S 1
A o
‘ N
Y
8,5 10
1
/
[
|
120 A
150
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafistab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
RohteiI-Ng
Modell- oder Gesenk-Nr)
Datum Name
Bearb)06.03.02 PURR
Gopr. UEBUNG 11
Norm
%‘1 Technologie Blatt
' ! 4
I Blatter
Zust| Anderung | Datum |Name| Ursprung Ersatz fiir: | Ersatz durch:
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26 Flange
o /I_V AL el
h o
N
|
18
R5
A
W ) [
/
v AR [
8
3 8
!
L/
S O
s 1 | !
132
150
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafstab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
gRohteiI—Ng
Modell- oder Gesenk-Nr)
Datum Name
Bearb.06.03.02 PURR
Gepr. FLANSCH
Norm
ti Technologie Blatt
y Center
L Blatter
Zust| Anderung | Datum |Name| Ursprung Ersatz flr: | Ersatz durch:
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26.1 Clamping Plate

w0 | | | || |
% —
|
4 140 -
115
83
20
I ¢
P 22 5 1
= i
% |
o
<
o
©
15
, #
R5
s TR A 8
' e |13 e
b
RS A 15 | 15
|
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafistab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
Rohteil-Ng
Modell- oder Gesenk-Nr)
Datum Name
Bearb06.03.02 PURR
Gepr. DRUCKPLATTE
Norm
t'; Technologie Blatt
y Center
) L Blétter
Zust| Anderung | Datum |Name| Ursprung Ersatz fir: lErsatzdurch:
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26.2 Prism

Schnitt A-A M12
-] [———
\ V o R i
{ 0o
™| <
A . L
|
160
|
1
S
o
— +—©
A A
| |
\
(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafstab 1,18:1 (Gewicht)
Werkstoff, Halbzeug)
RohteiI-Ng
Modell- oder Gesenk-Nr)
Datum Name
Bearb)06.03.02 PURR
Gepr. PRISMA
Norm
j Technologie Blatt
y Center
I Blatter
Zust| Anderung | Datum |Name| Ursprung Ersatz fir: | Ersatz durch:
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SIEMENS

26.3 Kidney Plate

15

60
R80
Q
&
R75 |
R10
Q
Yol
=

] @ 5 |— 77§

200

(Zul. Abw.) (Oberfl.) |Mafstab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
Rohteil-Ng

Modell- oder Gesenk-Nr)

(Verwendungsbereich)

Datum Name

Bearb/06.03.02 PURR
NIERENPLATTE

Gepr.

Norm
3 Technologie Blatt
y Center
| GELarTersen Blatter

Zust| Anderung | Datum |Name| Ursprung Ersatz flir: | Ersatz durch:
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26.4 Connecting Rod

Schnitt A-A

18

20
22
L

12
20 A

O

(@

(Verwendungsbereich) (Zul. Abw.) (Oberfl.) |Mafstab 1:1 ‘(Gewicht)
Werkstoff, Halbzeug)
Rohteil-NQ
Modell- oder Gesenk-Nr)
Datum Name
Bearb)06.03.02 PURR
Gopr. PLEUELSTANGE
Norm
y Technologie Blatt
y Center
(e Blatter
Zust]| Anderung | Datum |Name| Ursprung Ersatz fir: | Ersatz durch:
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SIEMENS

Automation and Drives — SCE

26.5 Wing

110

10

15

(Verwendungsbereich)

(Zul. Abw.) (Oberfl.)

Mafistab 1:1

| (Gewich)

|

Werkstoff, Halbzeug)

Rohteil-Nr;

Modell- oger Gesenk-Nr)

Datum Name

Bearb.06.03.02 PURR

Gepr.

Norm

FLUEGEL

Blatt

j Technologie

y Center

e

Blatter

| Ersatz durch:

Name| Ursprung

Ersatz fir:

Zust| Anderung | Datum
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