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Suitable SCE trainer packages to accompany these training curriculums

e SinuTrain for SINUMERIK Operate V4.7 Basic — free download with no time limit
www.siemens.com/sinutrain-downloads

e SinuTrain Classroom License for SINUMERIK Operate V4.5 — 6 single licenses + 40 student
licenses;
Order no.: 6FC5870-1TC41-0YAO

e SinuTrain Student Licenses for SINUMERIK Operate V4.5 — 300 hours — 20 student licenses;
Order no.: 6FC5870-1SC41-0YAQO

e SinuTrain Classroom License for SINUMERIK Operate V4.4 — 16 single licenses + 32 student
licenses; Order no.: 6FC5870-1TC40-1YAQ

e SinuTrain Student Licenses for SINUMERIK Operate V4.4 — 300 hours — 32 student licenses;
Order no.: 6FC5870-1SC40-1YAO

Note that these trainer packages will be replaced with successor packages when required.
You can find an overview of the currently available SCE packages at: siemens.com/sce/tp

In-service training courses

Get in touch with your regional SCE contact for information on regional Siemens SCE in-service training
courses.

siemens.com/sce/contact

Additional information on SinuTrain
In particular: Downloads, Getting Started, Videos, Tutorials, Manuals and Programming Guides.
siemens.com/sce/sinutrain

Further information on SCE
siemens.com/sce

Notes on use

The SCE training curriculum for CNC Technology has been created for the "Siemens Automation
Cooperates with Education (SCE)" program especially for educational purposes for public educational
and R&D institutions. Siemens AG assumes no responsibility for the content.

This curriculum may be used only for initial education with respect to Siemens products/systems. That is,
it may be copied in part or in whole and handed out to trainees for use within the framework of their
education. Transmission and reproduction of this curriculum as well as communication of its content is
permitted within public educational institutions for educational purposes.

Exceptions require written consent from the Siemens AG. Send all related requests to scesupportfinder.i-
ia@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted or a
utility model or design is registered.

Use for industry customers is expressly prohibited. Commercial use of the curriculum is not permitted.

We would like to thank Michael Dziallas Engineering, MOSER CNC Training and all those involved for
their support in creating this curriculum.
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1.0ODbjective

In this module, you will learn how you can easily go from a drawing to a finished workpiece with
the help of the OPERATE machining plan sequential programming interface ShopMill.

2.Introduction

Faster from the drawing to the workpiece —but how?

The technological development of machine tools is highly dynamic. Particularly with
the creation of NC programs, the range has extended from pure CAM system
programming to programming directly at the CNC machine. Special and productive
programming methods are available for each area. With ShopMill, SIEMENS
therefore offers a programming solution tailored to the workshop that allows quick
programming of machining steps in line with real-world requirements, ranging from
the machining of single parts up to small batches. In conjunction with SINUMERIK
Operate, the new operator interface for the controller, intuitive and effective working
in the workshop is possible even for series production.

Creation of a machining plan instead of programming is the solution.

The creation of a machining plan with intuitive and operator-friendly handling
sequences allows the ShopMill user to create the NC program directly from the
drawing. Even changes and different variants of a workpiece can be quickly
programmed due to the clear structure.

Even the most complicated contours and workpieces are simple to machine
with ShopMill thanks to the integrated, powerful tools for creating traversing
paths. For this reason:

Easier and faster from the drawing to the workpiece — with ShopMill!

Although ShopMill is easy to learn, this ShopMill Learn-/Training Documentallows
you to get started in this world even faster. Before it comes to the actual work with
ShopMill, however, important basics are discussed in the first sections:

e First, we will show you the advantages of ShopMill.

e Then we show you the basics of operation with SINUMERIK Operate.

e The basics of geometry and technology for machining will be explained for
beginners.

e A short introduction to tool management will be given in a further section.
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The theory is followed by practical exercises with ShopMill:

e Five examples have been chosen to explain the possibilities for machining with
ShopMill, whereby the degree of difficulty is increased continuously. At the
beginning, all key strokes are specified. Later, you will be prompted to proceed
on your own.

e You will then learn how to machine in Automatic mode using ShopMill.

e Note that the technology data used here only serves as an example due to the
wide variety of situations in the workshop.

Just as ShopMill was created with the help of skilled workers, this training
curriculum was also elaborated by practitioners. In this sense, we wish you much
pleasure and success in your work with ShopMill.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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3. Advantages of working with ShopMill

This section shows you the special advantages of working with ShopMill.

3.1 You save training time:

e ShopMill does not use any foreign-language terms you would otherwise have
to learn, and all necessary inputs are prompted in plain text.

SIEMENS 31
NC/LIKS/EXAMPLEA/EXAMPLE4 Mill pocket

P Y Input Complete

G T CUTTER 20 D1

G F 8.888 mm/tooth

& (108 v 150.008 m/min Graphi
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e When working with ShopMill, you are optimally assisted by colored help screens.

Drilling

NC/UKS/EXAMPLE3/EXAMPLE3 Drilling

bl
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e You may also integrate DIN/ISO commands into the graphical machining plan
of ShopMill. You may also program in DIN/ISO 66025 and use DIN cycles.

G N
T N
N35 GB X85 Y22.5

N4B GB 22 S588 M3 M8
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e You may switch between the individual machining step and the workpiece
graphic at any time when creating a machining plan.

SIEMENS ﬁ

NC/UKS/EXAMPLE4/LEVER

P N10 Program header Block.

TS H2@  Face milling ¥ T=FACEMILL 63 F=0.1/t U=128m X8=-48 Y8=-70 26=5 21=0

T N30 Face milling w77 T=FACEMILL 63 F=0.08/t Y=150m X@=-40 Y8=—70 28=5 21=0

/1 N4® Contour LEVER_Rectangular_Area

/~1N58  Contour LEVER_Lever

A5{NG@  Mill pocket v T=CUTTER 20 F=0.15/t U=126m 26=8 21=6inc
/N80 Contour LEVER_Lever_Area
/~~{N9@ Contour LEVER_Circle_R15
/-1 N188 Contour LEVER_Circle_R5_A
/-4 N11@ Contour LEVER_Circle_R5_B
{34 H120 Mill pocket ©  T=CUTTER 28 F=8.15/t U=126m 26=0 21=3inc
4314138 Mill pocket v#vB T=CUTTER 20 F=0.88/t V=156m 28=8 21=Jinc
ﬁ;] N148 Drilling T=PREDRILL 38 F=0.1/rev U=128m 21=-21
7/ 1 H150 881: Positions 20=—6 X8=70 Yo=-40 =

T H16@ T=CUTTER 28 U=1280m
— H17@ RAPID G4@ XB2 Y-48 2-5
) N188 F=.1/t170 J-40 P3 2-23

%1 4190 Boring T=DRILL_Tool F=6.88/rev S=58@rev 21=15inc

2% N200 Thread milling ¥ T=THREAD CUTTER F=0.88/t U=158m 21=-23inc =40 P2mm/rev H1=1
=41H218 Repeat position 861: Positionen

END End of program

Figure 2-1 Machining step in the machining plan

SIEMENS
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Figure 2-2 Graphic view
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3.2 You save programming time:

e ShopMill assists you even when entering the technological values: You only
have to enter the handbook values feed/tooth and cutting rate — speed and
feedrate are calculated by ShopMill automatically.

Rectangular pocket Rectangular pocket

Input Complete Input Complete
T CUTTER 1@ D1 T CUTTER 10 D1
F 0.150 mm/tooth F 2292.600 mm/min

v 120.000 m/min S 3820 rpm

Ref. point =3 Ref. point
Machining v Machining v

e ShopMill enables you to describe a complete machining operation with one
machining step, and the required positioning motions (in this case, from the
tool change point to the workpiece and reverse) are created automatically.

P N1@ Program header G54 Block
END End of program

e All machining steps are represented by ShopMill in a compact and clear fashion
in the graphic machining plan. This provides you a complete overview and thus
better editing possibilities even for comprehensive machining sequences.

SIEMENS

NC/UKS/EXAMPLE3/MOLD_PLATE
P N18 Program header Black g

/~~71H2@ Contour MOLD_PLATE_OUTSIDE

f&} 3@  Path milling ©  T=CUTTER 32 F=0.15/t U=128m 20=8 21=18inc
7%1H40  Path milling w7 T=CUTTER 32 F=0.88/t U=158m 20=8 21=18inc

/-1 N5@  Contour MOLD_PLATE_INSIDE

43 N60  Mill pocket T=CUTTER 20 F=0.15/t U=120m 20=8 21=15inc

Qi N7@  Mill pocket T=CUTTER 10 F=8.88/t V=150m 20=8 21=15inc
{Ng@  Mill pocket T=CUTTER 18 F=0.88/t U=158m 20=8 21=15inc

{J H9® Circular pocket v T=CUTTER 20 F=0.15/t U=120m X6=8 Y8=0 28=0 21=-18
17} N10@ Circular pocket ¥vv  T=CUTTER 28 F=0.1/t U=158m X0=0 Y80 20-8 21=-18

13 N11@ Circular pocket
£} N12@ Circular pocket

T=CUTTER 20 F=0.15/t U=120m X8=0 Y@=8 26=-10 21=-20
v T=CUTTER 20 F=0.1/t U=158m X0=0 Y8=0 20=-18 21=-28

2.1 N130 Centering T=CENTERDRILL 12 F=158/min 5=500rev 211

A% N148 Drilling T=DRILL 18 F=158/min U=35m 21=28inc

.~ {158 BO1: Posit. row 20=-10 X8=-42.5 Y0=-92.5 N=4 0i0=98 |
75y N16@ 002 Obstacle 2=1

" {N178 893: Posit. row 20=-10 X0=42.5 Y8=-92.5 N=4 aB=00

/{180 DOT: Obstacle 2=1

171 {N198 884: Posit. circle 20=-10 X8=0 Y8=B R=22.5 N=6

B4 H200 095: Obstacle 2=1

End of program

Cont.

L oning | By g |

e In drilling, for example, several machining operations can be
linked so that they need not be called repeatedly.

+%-1H13@ Centering T=CENTERDRILL 12 F=156/min 5=500rev 211
-1 N140 Drilling T=DRILL 10 F=156/min U=35m 21=20inc

.~ {N15@ 901: Posit. row 26=-10 X0=-42.5 Y8=-92.5 N=4 08=98

72| N16@ 802: Obstacle 2=1

.~ {N170 003: Posit. rou 20=-10 X0=42.5 Y0=-92.5 N=4 00=90
7a1{N18@ 067: Obstacle 2=1

£1{N19@ 084: Posit. circle 20=-10 X0=0 Y0=0 R=22.5 N=6

721 H200 005; Obstacle 2=1

/' N210 006: Positions 26=-10 X0=0 Y0=42.5

END End of program
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e The integrated contour calculator can process all standard dimensions
(Cartesian and polar). It is nevertheless very easy to handle and understand
— thanks to colloquial input and graphic support.

#1130
0 S !
A_A 10 | L 20
| i | L7
10
40 0 30 70 85
30
Qeq \\
\ —
o i D) 4
\\
100
27 /
?A 50
40 10 ]
V A
58 /
RN
150
Figure 2-3 Technical drawing
SIEMENS -;gl ﬁ}%
NC/LJKS/EXAMPLE4/LEVER
P &Y Direction of rotation
= | 24.000
E ’ X -24.080 abs
-~ ¥ 0.000 abs
24 | 0.000 abs
| SR J 0.000 :bs
r~Z al 131,955 °
e a2 Tangential
1 B1 90.000 ©
- /\ g2 41,955 °
T Transition to next element
% Eu.n ® - ) s )
7 —
il
4
32
El
'Q-R
=k
END

Cont.

L oning | By v |

Figure 2-4

Input screen form
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e You may switch between the graphic view and parameter screen form
with help screen at any time.

SIEMENS - ﬁoxé
NC/UIKS/EXAMPLE3/MOLD_PLATE Circular packet o=
P Y Input Complete tool
~ T CUTTER 26 D1
?‘&} f 0188 mm/tooth

150,008 m/min 5
g Machining v Erohe
view
=]l Centric
Single position
[ X 608
£ ] .000
20 -10.600
pe \ 2 30,000
r1e \ 21 -20.800 abs
/ \ DXY 50,000 %

D2 5008 Circular

/ \ UXY 300 pocat
{ | vz a.e1e

e« t | = Insertion Vertical
/ F2 0.188 mm/toath

?,?O%\*\@\?k&.{}ﬁﬁ

SIEMENS
NC/WKS/EXAMPLE3/MOLD_PLATE

9108 mm/tooth
150.888 m/min

v
Machining

Centric
Single position
0.008

PEE Y 287 9
x

0.000

-10.000

30.000
-20.800 abs

Circular

EEEERREES
g
g
2

=
g
8
=
g
g
g
=
i
g

At atey s
~
:
if
g

Cont.
mill.

3, vding |8, viwing |

Figure 2-5 Parameter screen form with help screen

e Creating a machining plan and machining are not mutually exclusive. With
ShopMill, you can create a new machining plan in parallel with machining.
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3.3 You save machining time:

e You need not take into account the pocket radii when selecting the milling cutter

for machining contour pockets: Any residual material @ is detected and
removed automatically using a smaller milling cutter.

SIEMENS
HC/UKS/EXAMPLE3/MOLD_PLATE

e ] -0 60 -4 - 1] @ e @ an 100 1m

-41.8542 -14.591 TCUTTER 18 D1
=778 T=CUTTER 10 F=0.08/t U=150m 20=0 F 0.088/tooth 180% 00:05:34

e There are no unnecessary infeed motions between the retraction plane and
machining plane when positioning the tool. This is made possible by the
settings "Retract to retraction plane "(RP) and "Optimized retraction".

The "Optimized retraction" setting is to be made by a skilled worker in the
program header. The worker must take into account obstacles, such as
clamping elements.

Retraction to retraction plane (RP) Retraction to retraction planes =

machining time saving

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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e You can optimize your machining sequence with minimum effort — thanks to the
compact structure of the machining plan (in this case, by saving of a tool
change, for example).

a1
SIEMENS 119

NC/UKS/EXAMPLE3/MOLD_PLATE
P N18 Program header Black

/~1N20  Contour MOLD_PLATE_OUTSIDE

;fé'é} 430  Path milling v T=CUTTER 32 F=0.15/t U=126m 28-8 21=18inc

7%1N40  Path milling <v7  T=CUTTER 32 F=0.88/t U=158m 20=0 21=1Binc

/-1 N58  Contour MOLD_PLATE_INSIDE

4D H60  Mill pocket @ T=CUTTER 20 F=0.15/t U=128m 280 21=15inc

3 H78  Mill pocket T=CUTTER 10 F=0.88/t U=158m 28=B 21=15inc

431488 Mill pocket T=CUTTER 18 F=0.68/t U=156m 28=8 21=15inc

17§ N9@ Circular pocket = T=CUTTER 2@ F=0.15/t U=120m X6=0 Y@=8 26=0 21=-18
{3 100 Circular pocket =99 T=CUTTER 2 F=0.1/t U=150m X0=0 Y0=0 20=0 21=—18
1} 118 Circular pocket v T=CUTTER 20 F=0.15/t Y=120m X8=8 Y80 26=-10 21=-20
A1 N128 Centering T=CENTERDRILL 12 F=158/min S=588rev 211

£ {N13@ Drilling T=DRILL 18 F=158/min U=35m 21=208inc

~+*{N148 881: Posit. rou 20=-10 X0=—42.5 Y8=—92.5 N=4 aB=00

1 150 062: Obstacle 2=1 =i
.~ {N160 B83: Posit. row 20=-10 X8=42.5 Y0=-92.5 N=4 aB=08

B {N170 807: Obstacle 2=1

1111 N180 B84: Posit. circle 20--18 X0-=0 Y0 R=22.5 N=6

“1 N198 085: Obstacle 2=1

21 H260 B06: Positions 20=-10 X0=0 Y8=42.5

End of program

Figure 2-6  Original machining sequence

SIEMENS m

NC/WKS/EXAMPLE3/MOLD_PLATE
P N18 Program header Black
}Nzﬂ Contour MOLD_PLATE_OUTSIDE

~
75430 Path milling v T=CUTTER 32 F=0.15/t U=128m 260 21=18inc
7% Na@  Path milling <77 T=CUTTER 32 F=0.88/t U=150m 20= 21=1Binc
/-1 H50  Contour MOLD_PLATE_INSIDE
40 N6@  Mill pocket T=CUTTER 20 F=0.15/t U=128m 20=8 21=15inc
{3{N7@  Mill pocket T=CUTTER 10 F=0.88/t U=158m 20=8 21=15inc
431488 Mill pocket vvvl T=CUTTER 10 F=0.08/t U=156m 20=0 21=15inc
£ N9@ Circular pocket = T=CUTTER 28 F=0.15/t U=120m XB=0 Y0=0 280 21=-18
{3 N10@ Circular pocket 977 T=CUTTER 20 F=0.1/t U=150m X0=8 Yo=0 20=0 21=—18
7 N118 Circular pocket = T=CUTTER 20 F=0.15/t U=120m X8=0 Y0=0 20=-10 21=-20
-1 N130 Centering T=CENTERDRILL 12 F=150/min S=508rev 211
A4 N148 Drilling T=DRILL 10 F=158/min U=35m 21=28inc
.~ {158 B81: Posit. row 20=-10 X8=-42.5 Y0=-02.5 N=4 =08 H
B4 H160 062: Obstacle 2=1
.~ {N178 B83: Posit. row 20=-18 X8=42.5 Y8=-92.5 N=4 aB=99
;- N18O BOT: Obstacle 2=1
198 B4: Posit. circle 20=-10 X0=0 Y0=D R=22.5 N=6
“r{N20@ 885: Obstacle 2=1
2/ I H218 896: Positions 20=-10 X0=0 Y8=42.5

End of program

2, oriling

Figure 2-7  Optimized machining sequence with cutting and
pasting the machining step

e With ShopMill, you can achieve extremely high feedrates with optimum repeat
accuracy based on integrated digital technology (SINAMICS drives, etc.,
SINUMERIK controllers).
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4.To ensure that everything function smoothly

In this section, you will learn the basics of the operation of ShopMill with the
help of examples.

4.1 The operation of ShopMill

Powerful software is important, but it also has to be intuitive to operate.
Regardless of whether you work with SINUMERIK 840D sl or SINUMERIK 828D
as shown here, you are always assisted by the clearly laid-out machine operator
panel.

The operator panel consist of three parts: the flat operator panel @ the CNC full
keyboard @ and the machine control panel (MCP) @

o
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y i

e et

i I H B H | =

olwlele L L ]
AODnD
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v
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[
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The most important keys of the CNC full keyboard for navigation in ShopMill are
listed in the following:

Key Function

@ <HELP>

=y + Calls the context-sensitive online help for the selected window.

O <SELECT> (also called Toggle key)

» Selects a listed value.
SELECT

Cursor keys

» The cursor is moved using the 4 cursor keys.

> » Use the <Cursor right> key shown here to open a directory
or program (e.g. a cycle) in the editor in edit mode.

= <PAGE UP>

PAGE » Scroll upwards in a menu screen.

=P <PAGE DOWN>

PASE + Scroll downwards in a menu screen.
<END>

END * Moves the cursor to the last text box in a menu screen or

a table.

<DEL>
+ Edit mode:

DEL Deletes the first character to the right.
* Navigation mode:

Deletes all characters.

<BACKSPACE>
« Edit mode:
N Deletes a character selected to the left of the cursor.
BACKSPACE + Navigation mode:
Deletes all of the selected characters to the left of the cursor.
<INSERT>
@ * Press the key to enter Edit mode. Press the key again to exit Edit mode
INSERT and go to Navigation mode.
<INPUT>
—<’> + Complete input of a value in the text box.
INPUT * Open a directory or program.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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MENU
SELECT

Main menu

The actual function selection in ShopMill is performed using the keys located
around the screen. Most of them are assigned directly to the individual menu
commands. Since the contents of the menus change depending on the situation,

the term "softkeys" is used.
All main functions can be called using the horizontal softkeys.
All subfunctions of ShopMill can be called using the vertical softkeys.

The main menu can be opened with this key at any time — irrespective of the
operating area you are in at the moment.

1o = Iy Ay N

Program Diag-
Parameter Program e nostie Setup

4.2 The contents of the main menu

4.2.1 Machine

Machine — Manual

™

Machine

=

Select the "Machine" softkey.

Press the "JOG" key.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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Here, the machine is set up and the tool is moved in manual operation. It is also
possible to measure tools and to set workpiece zeros.

SIEMENS
NC/LIKS/EXAMPLES/MOLD_PLATE

CUTTER 16 D1ST1
1200 rpm
i)

Spindle

Spindle M function
Other M function
Uork offset
Meas. un.
Machining plane

Figure 3-1  Call of a tool and input of technological values

SIEMENS

Position [mm]
X 23.000 T oUER 16 2 16.000
Y 11.000 & D1 LLIERY
% 390.000

912067 F 0.000

Target position

F 58.600 mm/min

X 10.000 abs

15.000 abs
abs

P1 abs

Figure 3-2  Specification of a target position
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Machine — Auto

M

Machine

Select the "Machine" softkey.

=)

AUTO Press the "AUTO" key.

During the machining, the current machining step is displayed. It is possible to
switch to a simultaneously running simulation at the press of a key ("Simult.
record."). During execution of a machining plan, you may add machining steps or
start a new machining plan.

SIEMENS
NC/LIKS/EXAMPLES/MOLD_PLATE

Position [mm]

X 23.000 T curTer e 2 16,600
Y 11.000 &b D1 L 110.600
2 390.000

91.206° 0.608

NC/WKS/EXAMPLE3/MOLD_PLATE

Contour MOLD_PLATE_OUTSIDE

?'54 N3@  Path milling ¥ T=CUTTER 32 F=0.15/t U=120m 20=8 21=18inc

7540  Path milling wv%  T=CUTTER 32 F=0.88/t U=158m 20=8 21=1@inc

/1 N5@ Contour MOLD_PLATE_INSIDE

A2 H60 IMill pocket ¥ T=CUTTER 20 F=0.15/t Y=120m 20=8 21=15inc

A{N7@  Mill pocket T=CUTTER 18 F=0.88/t U=158m 28=8 21=15inc

43480 Mill pocket T=CUTTER 18 F=0.88/t U=150m 28=8 21=15inc

i} N9 Circular pocket T=CUTTER 20 F=0.15/t Y=128m X8-0 Yé=0 20-8 21=-10
1 H10@ Circular pocket v T=CUTTER 20 F=0.1/t U=158m X@=0 Y8=0 20=0 21=-18
£} 110 Circular pocket ¥ T=CUTTER 20 F=0.15/t U=120m X6=8 Y@=0 26=-10 21=-20
£ 120 Circular pocket “vv  T=CUTTER 20 F=0.1/t U=150m Xb=0 Y0=0 20=-10 21=-20
% 130 Centering T=CENTERDRILL 12 F=158/min S=58@rev 211
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4.2.2 Parameters

Parameter lists

jae

Parameter

Here, data for the tool management and for programs can be edited.

Tool lists

No cutting without tools.

These can be managed in a tool list.

SIEMENS

Loc. Twe  Toolname ST D Length @ <323
AL b CUTTER 16 1 1 110608  16.088 3V
1 g CUTTER 4 1 1 656080  4.000 3V
2 b, CUTTERG 11 120000 6080 10w
3 oy CUTTER 10 1 1 150.808 10.068 42~

4
5 g CUTTER20 1 1 100.608 20.088 3V
6 gy CUTTER 32 1 1 110.688 32.068 3V
7 s CUTTER 68 1 1 110.608 66.088 6w
8 & FACEMILL 63 1 1 120000 63.000 62~
9 | CENTERDRILL 12 1.1 120000 12080 908 D v 5

18 ¢ DRILL8S 1 1 120008 B.560 1188 ) v
11 ¢ DRILL10 1.1 120008 10.000 1188 0 v
12 ¢ PREDRILL 30 1 1 120000 30.000 1808 ) v
13§} DRILL_Tool 1 1 110.688 25.088 14
14 THREAD CUTTER 11 118000 20080 12v
{ THREADCUTTER M19 11 130008 10.080 1500 "0 v

T8 "o |2l o | e

Figure 3-3 Tool list
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Magazine

Tools can be organized in a magazine.

SIEMENS -/ [__D :}a
Magazine MAGAZIN1
Loc. Type Tool name STDD2L a

A, CUTTER 16 1
& CUTTER 4 1
& CUTTER 6 1
& CUTTER 10 1

1

2

3

4

5 ), CUTTER 20 1
6 i CUTTER 32 1
7 g CUTTER 6 1
8 A FACEMILL 63 1
CENTERDRILL 12 1
DRILL 85 1
DRILL 10 1
PREDRILL 38 1
DRILL_Tool 1
14 [F THREAD CUTTER 1
15 [ THREADCUTTERM1B 1

e R R

= - I @ ot || wrate o] S

Figure 3-4 Magazine

Work offsets

Zero points are saved in a clearly laid-out work offset table.

SIEMENS

Work offset - Duerview [mm]

RSl X Y 2

Machine act value | 23.000) 11.608 5@0.800
DRF 0.000 0.600 0.608
Basic reference 0.008 0.608 0.860
Total basic U0 8.000 0.600 0.660
G54 0.000 0.600 0.600
Programmed WO 0.000 0.600 0.660
Cycle reference 8.000 0.600 0.680

Total O 0.000 0.608 0.660

Tool: CUTTER 16 0.000 0.600 110.800

TOFF 0.000 0.600 0.660
Work actual value 23.000 11.600 390.800

Maga ork
-8 Tlond i :::.r 74 zine el wurglzle

Figure 3-5  Work offsets
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4.2.3 Program

Editing programs

This key can be used to edit programs.

-

Program If you have created a ShopMill program in the Program Manager, you can now

create the machining plan with the complete machining sequence for the
appropriate workpiece. The practical knowledge of the skilled worker is required
to create the optimal sequence.

SIEMENS 204 P
NC/UKS/EXAMPLE4/LEVER

N1@  Program header
H28 Face milling v
N3@ Face milling wvY

N4@ Contour LEVER_Rectangular_Area
Contour LEVER_Lever
N6@  Mill pocket @ T=CUTTER 20 F=0.15/t U=128m 20=8 21=6inc

p
]
3
=
7-{N50
2
“

N7@  Mill pocket vvvB

Black
T=FACEMILL 63 F=0.1/t U=128m X8=-48 Y8=-70 20=5 21=8
T=FACEMILL 63 F=0.88/t U=156m X0=-48 Y8=-78 28=5 21=8

T=CUTTER 2@ F=0.88/t U=150m 20=0 21=6inc

/~{N9@ Contour LEVER_Circle_R15

/1 N18@8 Contour LLEVER_Circle_R5_A

/~{H11@ Contour LEVER_Circle_R5_B

45N120 Mill pocket v T=CUTTER 20 F=0.15/t U=120m 28=8 21=3inc

13 N130 Mill pocket #v7B T=CUTTER 28 F=0.88/t U=158m 28=8 21=3inc

;Byl N14@ Drilling T=PREDRILL 38 F=8.1/rev U=128m 21=-21

+/ - N15@ 801: Positions 20=-6 X0=70 Y0=-40 =

T N168 T=CUTTER 28 U=126m
— N170 RAPID G4 XB2 Y-40 2-5
3 N18@ F=0.1/t170 J-48 P3 2-23

%”g N19@ Boring T=DRILL_Tool F=8.88/rev S=588rev 21=15inc
44 H200 Thread milling ¥ T=THREAD CUTTER F=0.88/t U=158m 21=-23inc @=48 PZmm/rev H1=1
=0 N210 Repeat position 881: Positions

END End of pragram

SIEMENS 255 P
NC/UKS/EXAMPLE4/LEVER

o
) &
|

~N

108

S

B,

50

) | I RO 7 e

L3

Cont.

L oning | By v |

Geometry and technology constitute a unit in programming. The subsequent
technological machining operations are applied to the contour.
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Example of the dovetailing of geometry and technology:

Contour
I

Path milling incl. approach and {%]
retraction strategies

Circular pocket including technology Zj}
and position
A%

Boring technology
Position for boring
Centering technology

Drilling technology

Positions for centering and drilling M i

This relationship between geometry and technology is represented very clearly in
the graphical display of the machining steps by a "bracketing" of the corresponding
symbols. The "bracketing" signifies a linking of geometry and technology to form a
machining step.

Simulating programs

Before machining a workpiece on the machine, it is possible to display the
program execution graphically on the screen.

e Select the "Simulation" and "Start" softkeys.
e To stop simulation, select the "Stop" softkey.

e To cancel simulation, use the "Reset" softkey. The following views are
available for simulation:

SIEMENS

s
Z: Jog
NC/UKS/EXAMPLE4/LEVER

Top view

a0

e

R ke 2 E ® ® E:
94292 T CUTIER 20

0
46.636 Y —2i
= T=CUTTER 20 F=6.15/t U=120m 200 F 0,150/tooth

L2 N126 Mill pocket

i
%

= Simu-
~ lation

Figure 3-6 Top view
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SIEMENS JPERATE
NC/UKS/EXAMPLE4/LEVER

X 34589Y 12.1142 -3.000 T CUTTER 28 D

{3 N130 Mill pooket 778 T=CUTTER 20 F=0.08/t U=150m 20=0 F 0.886/tooth 100% 00:12:11
= Cont. Vari- T
= e | A o |8 g | - =

Figure 3-7 3D view

SIEMENS
NC/UKS/EXAMPLE4/LEVER

From front

10 10 1w 1

P m @

) -8 0 ] ] E: )

34589 Y 12.1142 -3.000 T CUTTER 28
<<7B  T=CUTTER 20 F=0.08/tU=150m 28=0 F 0.088/tooth

D1
168% 06:12:11
[>] |

lation

Figure 3-8  Side view
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4.2.4 Program Manager

Managing programs

B

Program
manager

¢ uss

You can create new programs at any time using the Program Manager. You can
access existing programs to execute, modify, copy or rename them. Programs that
are no longer needed may be deleted.

03/13/1
SIEMENS 302P

Length
& £3Part programs DIR 83/13/17  1:08:15PM

= C1Subprograms DIR 81/25/16  3:39:11PM
= B5Uorkpieces DIR 83/13/17  3:08:45 PM
= E3EXAMPLE1 UPD 83/13/17  3:08:52 PM
[/ LONGITUDINAL_GUIDE MPF 1221 11/27/13 31186 PM
= 1 EXAMPLE2 UPD 81/25/16  3:39:11PM
= 1 EXAMPLE3 UPD 83/13/17  1:11:80 PM

= 1 EXAMPLE4 UPD 83/13/17  12:59:58 PM
= 1 EXAMPLES UPD 83/13/17  3.08:40 PM
= C1TAC uPD 83/13/17  3.68:52 PM

= TEMP UPD 83/13/17  12:54:04PM

NC/Uorkpieces/EXAMPLE1.UPD

Active programs are marked with a green symbol.

USB flash drives can be used for data exchange. For example, programs that were
created on an external device can be copied and run on the NC.

Creating a new workpiece

You can manage your programs and other files, such as tool data,
zero points and magazine loading, in a workpiece.

Creating a new program

ShopMill

programGUIDE
G-Code

If you create a new program, you can specify the type of programming using the
following softkeys:

"ShopMill Program™

"G-Code program"

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
SCE_EN_700_030_ShopMill_4_7_17.docx

25



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

4.2.5 Diagnostics

Alarms and messages

A

Diag-
nostics

Here, you can see alarm lists, messages and alarm logs.

SIEMENS

Mumber Text

=

Figure 3-9  Alarm log
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5.Basics for beginners

This section will explain the general basics of the geometry and technology for
milling. You do not have to enter anything in ShopMill in this section.

5.1 Basics of geometry

5.1.1 Tool axes and machining planes

On universal milling machines, the tool can be mounted parallel to any of the
three main axes. These perpendicular axes are aligned to the main guideway of
the machine according to DIN 66217 or ISO 841.

The mounting position of the tool yields a corresponding machining plane. Z

is the tool axis in most cases.

|

|

G
+

Figure 4-1  Vertical spindle

On modern machines, the tool mounting position is changed without the need for
resetting measures and in a few seconds by way of a universal swivel head.

G

+

Y
W@E:; G=—1+7

Figure 4-2  Horizontal spindle
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Settings

If the coordinate system shown on the previous page is rotated accordingly, the

axes and their directions in the respective machining plane (DIN 66217) will change.

With the "Various" and "Settings" softkeys, you can call a parameter screen form
in which you can specify the machining planes in the program header.

Select the "Various" softkey.

Select the "Settings" softkey.

SIEMENS
NC/UKS/UW1/uU1

Machining sense

Retract position pattern

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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5.1.2 Points in the work area

A few important reference points are available so that a CNC - such as the
SINUMERIK 828D with ShopMill — can orient itself in the existing work area by
way of the measuring system.

Machine zero (M):

@ The machine zero (M) is specified by the manufacturer and cannot be changed. It is
located at the origin of the machine coordinate system.

@ Workpiece zero (W):
The workpiece zero (W) - also called program zero - is the origin of the

workpiece coordinate system. It can be freely selected and should be located at
the point from which the most dimensions start in the drawing.

@ Reference point (R):
The reference point (R) is approached for setting the measuring system to zero,
as the machine zero cannot be approached in most cases. This is how the
controller finds its count start in the position measuring system.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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5.1.3 Absolute and incremental dimensions

Absolute input

Incremental input

O

SELECT

The entered values are relative to the workpiece zero.
+Y

20 +X

With absolute specifications, the absolute coordinate values of the end point
must always be entered (the starting point is not considered).

The entered values are relative to the starting point.

(+)40

+X

With incremental specifications, the difference values between starting point and end
point must always be entered while taking the direction into account.

Switching between absolute and incremental input is possible at any time
using the SELECT key.
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A few examples combining absolute and incremental dimensions can be found

below:

+Y
30
5 VAN
S/ X
15 50
Absolute:
X15Y5
Incremental:
X-35 Y-25

5.1.4 Linear motions

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

+Y

50

Iz
N4

Absolute:
X-30 Y50

Incremental:
X-15 Y40

40 10

+Y

J7a
N\

Absolute:
X-10 Y-5

Incremental:
X30 Y25

Two specifications are required to define an end point unambiguously.
These specifications could be:

e Cartesian

- Specification of the X and Y coordinates

Straight XY

L
ol
o2

40.000 abs
30.000 inc
50.000 abs
40.000 inc
50.000
53.130 °
38.133 ©

Transition to next element
Radius

SCE_EN_700_030_ShopMill_4_7_17.docx

+Y

)
N\

40 +X

30

+X
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e Polar
- Specification of the length and an angle

Angle 38.13° = Angle relative to the previous
element or angle 53.13° = starting angle relative to
the positive X axis

Straight XY

40.000 abs
30.000 inc
50.000 abs
40.000 inc
50.000
53.13@ °
26.565 °
ransition to next element -
Radius
R 0.000

< X x

e Cartesian and polar
Cartesian and polar inputs can be combined, e.g.

— Specification of the end point in Y and the length

+
+Y

/A
=

2

+X

— Specification of the end point in X and an angle (either 38.13° or 53.13°)
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5.1.5 Circular motions

In the case of circular arcs, X and Y specify the end point; the circle center is
specified with | and J. In ShopMill, these four values can be entered separately
- either as absolute or incremental dimensions.

While X and Y are entered as absolute dimensions, the center point is specified
with | and J as an incremental dimension in most controllers. Not only the
difference from the starting point A to the center point M must be defined (often
in combination with mathematic calculations), but also the direction and thus the
sign.

When working with ShopMill, however, you need not perform any calculations
thanks to the possibility of entering the center point as an absolute dimension —
even the most complicated contour can be defined easily using the graphical
contour calculator.

Specification of the center point (absolute)

Values (here: radii) that result from data already entered are calculated by ShopMill
automatically.

Direction of rotation P +Y A
R Direction of rotation
X abs \
U = 70 5 E X 105.000 abs
I 30.000 abs M X To0ekats
J 48| abs | 90| abs
:; J abs
B ° A
B2 °
Transition to next element 40 )) M
Radius
R 0.000
0
10
0 if? +X
After the input: After the input:
I 0 10 ¥ 70105
i ekod Direction of rotation ]
= i R 15.000
Y abs
X 105.000 abs
1 30.600 abs Y 70.000 abs
J 40.600 abs
at 90.000 © | 90.600 abs

a2 Tangential

Transition to next element
Radius
R 0.600
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Display of all parameters

With ShopMill all possible geometry values can also be displayed:

Direction of rotation D +Y A Direction of rotation P
20.000 J=-13,879 R 15.000

X 22.414 abs X 105.000 abs
X 12.414 inc 70 E X 20,690 inc
Y 58.505 abs / i Jo.e08yals
Y 18,505 inc |=+5,690 Y -13.880 inc
I 30.000 abs A | e
I 20.000 inc b | o
J 40.000 abs 40 M J=0 i S o
J 0.000 inc = e
ol 90.600 ° - TRk
a2 Tangential B 260.998 °
B1 22291 ° B2 112205 ©
B2 67.709 ° Transition to next element
Transition to next element 10 Radius

Radius R 0.600
R 0.000 0 & =

0 10 30 Q0 105

A further advantage of absolute center-point dimensioning:
You need not recalculate the values for | and J when reversing the milling direction.
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5.2 Basics of technology

Well-founded knowledge of the tools is a basic requirement for optimum machining,
which means cutting materials of the tools, their possible applications and the
optimum cutting data are meant. Although tools themselves account for only about 2
- 5 9% of the total manufacturing costs of a workpiece, they influence more than 50%
of production costs of a component through their performance.

5.2.1 The tools in use

Facing cutter

The facing cutter (also called facing head or milling head) is used to remove large
amounts of material.

Shell end mill

The shell end mill is used to create rectangular contour sections with vertical
shoulders.

Helical shank mill

The helical shank mill is a multiple cutting-edge tool which provides especially
smooth machining thanks to the spiral arrangement of the cutting edges.
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Slotting end mill

The slotting end mill (also called drilling-groove cutter) cuts across the center
and can therefore cut into the solid. Mostly, it possesses two or three cutting
edges.

NC spotdrill

NC spotdrills are used to center and create a chamfer for the subsequent drilling.
ShopMill calculates the depth automatically if you specify the outside diameter of

the chamfer @
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Twist drill
With ShopMill, you may select various drilling techniques (swarf milling, deep-hole
drilling, etc.). The drill tip is offset automatically in ShopMill.
provided that the tip angle of the drill was entered in the tool list.

Solid drill

Solid drills are fitted with indexable inserts and are only available for drill holes with

larger diameter. The drilling process must always be performed without interruption.
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5.2.2 Cutting rate and speeds

The appropriate optimum speed of a tool depends on the cutting material of the
tool and on the material of the workpiece, as well as on the tool diameter. In
practice, this speed is often entered immediately without a calculation, even if
based on many years of experience. However, it is better to calculate the speed
using the cutting rate taken from the relevant tables.

Example — Determination of the cutting rate

First, the optimum cutting rate is determined using either the manufacturer catalogs
or a handbook.

Material of the tool: Hard metal

Material of the workpiece: C45

Determined value: Ve =80 — 150 m/min
The mean value is selected: Ve =115 m/min

This cutting rate and the known tool diameter are used to calculate the speed n.
n =Vc *1000/d*m

The speed for two tools is calculated in the following example:

d: =40 mm d2=63 mm
115 mm *1000
n= 115 mm *1000
40 mm* 1T * min = n=
0 = 63 mm* 1T * min
n: = 900 1/min nz = 580 1/min
In NC coding, the speed is specified with the letter S (from 'speed"). Therefore,
the inputs are:
T CUTTER4@ D1 T CUTTER63 D1
F 0.150 mm/tooth F 0.150 mm/tooth
S 900 rpm S 580 rpm
Note:
ShopMill calculates the spindle speed automatically based on the cutting rate and
the tool diameter. This is useful for a cross-comparison, for example:
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5.2.3 Feed per tooth and feedrates

In the previous section, you learned how to determine the cutting rate and calculate
the speed. The tool can only perform machining if a feedrate is assigned to this
cutting rate and speed for the tool.

The basic value required to calculate the feedrate is the characteristic "feed per
tooth". Like the cutting rate, the value for the feed per tooth is also obtained from the
handbook, the documents of the tool manufacturer or practical knowledge.

Example — Determination of the feed per tooth

Cutting material of the tool: Hard metal
Material of the workpiece: C45

Determined value: fz=0.1-0.2 mm
The mean value is selected: fz=0.15mm

The feedrate vi is calculated using the feed per tooth, the number of teeth and the
known speed.

Vi=fz*z*n

The feedrate for two tools with different number of teeth is calculated in the following,

example:
di=63mm,Z:=4 d=63 mm, Z2=9
Vi = 580 Vi = 580
1/min * 0.15 1/min * 0.15
mm * 4 R mm *9
Vi = 348 Vi = 783
mm/min mm/min

In NC coding, the feedrate is specified with F (from ‘feed"). Therefore, the inputs are:

T CUTTER63_24 D1 T CUTTER63_29 D1
F 340.060 mm/min F 780.000 mm/min

S 580 rpm S 580 rpm
Note:

ShopMill calculates the feedrate automatically using the feed per tooth and the
number of teeth. This is useful for a cross-comparison, for example:
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6. Effective setup

In this section, you will learn how to create the tools required for the examples in
the following, sections. Furthermore, the offset of the tool lengths and the setting
of the workpiece zero is explained with examples.

6.1 Tool management

ShopMill offers three lists for tool management:
e Tool list
e Tool wear list

e Magazine list

6.1.1 Tool list

The tool list displays all parameters and functions required to create and set up
the tools.

03/15/1
SIEMENS 58 P

Lo Type  Toolname ST D Length & DS

T g CUTTER 4 11 05000 4000 129

2 4 cUTTERG 11 120000 6.000 3R

3 4 GUTTER 16 11 150090 16.000 i

4 4 GUTTER 16 11 118900 16060 1w

5 gl CUTTER 20 11 190090 26,000 10V

§ & CUITER T2 11 110000 32000 1R

7 4 CUTTERGD 11 110090 66,000 62>

8§ FACEMILL 63 11 120000 63,000 62 |
9 ¥ CENTERDAILL 12 11 120000 12000 98 i
1 G DRILLES 11 120000 8560 1180 v

1§ DALL1e 11 120000 10960 1160 2

12 G PREDAILL 30 11 120000 30000 1808 2 v

13 N DAILL Tool 11 110000 25,000 Qv

14 [} THREAD CUTTER 11 118900 2008 19

15 [ THREADCUTTERMTO 1 1 130009 1060 1500 2

16 g CUTTER4D 11 120000 40.000 129

17 4L CUTERSSIONNIN 1 1 120000 63008 e

Figure 5-1 Example of tool list
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Meaning of the most important parameters in the tool list:

Loc. Location number

Type Tool type

Tool hame The tool is identified by the name and the sister tool number. You
may enter the name as a text or number.

ST Sister tool number (for replacement tool strategy)

D Cutting edge number

Length Tool length

a Tool diameter

Tip angle or lead

Tip angle or lead

N Number of teeth
i Direction of spindle rotation
3 Coolants 1 and 2 (e.g. internal and external cooling)

ShopMill provides various tool types (favorites, milling cutters, drills, and special
tools). Tools can be created in the tool list by means of a predefined tool catalog.
The geometrical parameters (e.g. angle specifications for drills) are different for

each tool type.

Typ Bezeichner
120 - Schaftfraser
148 - Planfriser
208 - Spiralbohrer
220 - Zentrierer
240 - Gewindebohrer
718 - 3D-Messtaster
711 - Kantentaster
118 - Kugelkopf zylindr.
111 - Kugelkopf kegelig
121 - Schaftfriser Eckenverr.
155 - Kegelstumpffraser
156 - Kegelstumpffras. Eck.
157 - Kegeliger Gesenkfris.

Uerkzeuglage

flemasif

o=

L]
U
U

Figure 5-2  Example of Favorites list
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6.1.2 Tool wear list

The wear data for the respective tools is defined here.

SIEMENS

Tool wear

loc Type  Toolname ST D Dlength A2 [ D
&

1 dh CUTTER 4 11 0.000  0.680

2 o CUTTER B 11 aeea e.pee

3 &b CUTTER 18 11 8.608  0.660
4 gy CUTTER 16 11 0.600  0.880
5 g CUTTER 20 11 9.000  0.660
6 b CUTTER 32 11 0000  0.600

7 g CUTTER 68 11 0000  0.000
8 & FACEMILL 63 11 0.000  0.680
9 ¥ CENTERDRILL 12 11 0.608  0.880
18 ¥ DRILLBS 11 0.000  0.660
11§ DRILL18 11 2000  0.000
12 ¥ PREDRILL 30 11 0000  0.000
13 || DRILL_Tool 11 0.000  0.6080
14 |7} THREAD CUTTER 11 @eea e.eee
15 & THREADCUTTER M18 11 0.000  0.660
16 g CUTTER4® 11 2000  0.000
17 ¢4 CUTTER63 11 0.000  0.000
18

19

28

21

22

23

24

25

26

27

28

Tool [ Tool ja- Work User

—a list ..’ wear nz?xe @ offset * | variable

Figure 5-3  Tool wear list

The most important tool wear parameters are:

A Length Length wear
A Radius Radius wear
TC Selection of tool monitoring

* by tool life (T)
* by count (C)

* by wear (W)
Tool life or Tool life
workpiece count or wear * Workpiece count
*Parameter depends on Tool wear
selection in TC
Setpoint Setpoint for tool life, workpiece count or wear
Prewarning limit Specification of the tool life, workpiece count or wear at

which a warning is displayed.

G The tool is disabled if the check box is selected.
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6.1.3 Magazine list

All tools that are assigned to one or more tool magazines are contained in the
magazine list. This list displays the status of each tool. In addition, individual
magazine locations can be reserved or locked for assigned tools.

SIEMENS

. Tupe Tool name STDDZL

Loc.
&
1 gh CUTTER4
2 o CUTTER B
3 g CUTTER 19
4 g CUTTER 16
5 g CUTTER 20
6 g CUTTER 32
7 % CUTTER 68
8 & FACEMILL 63
9 ¥ CENTERDRILL 12

% DRILLBS
11 ¥ DRILL1®

¥ PREDRILL 30

[l DRILL_Tool
14 |7} THREAD CUTTER
15 § THREADCUTTER 1118
16 g CUTTER4D
17 g% CUTTER63

43 Tool Tool v | Maga- > Work & User
list wear ‘% zine offset | — variable

Figure 5-4  Magazine list

Meanings of the most important parameters:

D [ Locking of the magazine location

Z | Marking of a tool as oversized. The tool occupies two half locations left, two half locations
right, one half location top and one half location bottom in a magazine.

L | Fixed location coding
The tool is permanently assigned to this magazine location.

6.2 Tools used

jael

Parameter

4

In this section, the tools that are needed for working through the examples
later are entered in the tool list.

Select the "Parameter" area in the main menu.

Select the "Tool list” softkey.
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To create a new tool, go to the tool list and search for a free location.

SIEMENS

loc. Tpe  Toolname ST D Length o h
4
Tl oUTTERd 11 6500 4600 Es
2
3 4, CUTTER 1B 11 1500 10600 19y
1 g QUTTER 16 11 Togw 16900 30
5 gh CUTTER 2D 11 100000 20000 39V
§ g CUTIER 3 11 Tedme 32000 i)
7l CUTTER 6o 11 116980 60680 6
8§ b FCEMILLG 11 120800 63680 62~
9 ¥ CENTERDRILL 12 11 10000 12000 908 Qo
1§ DRLLBS 11 10008 8500 1180 Qv
11 ¥ DRLL1E 11 120908 10680 1188 Qv
12 ¥ PREDRLL3D 11 120900 30680 1809
13 I DRLL Tool 11 1ieg00 25600 A
14 [ THREAD CUTTER 11 T0g0 20000 12
15 [ THREADCUTIERFB 1 1 13608 10800 1568 v
16 CUTTERAD 11 12808 30.000 1
& CUTTERS 11 120800 63680 1Ry

New
tool

Select the "New tool" softkey.

Select the desired tool type from the tool catalog displayed. This tool is inserted
in the tool list and you can enter the data of the tool.

Note:

The milling cutters with diameter 6, 10, 20 and 32 (Cutter 6, 10, 20 and 32) must be
insertable, as they will also be used for the milling of pockets in the following,
examples.
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6.3 Tools in the magazine

S

Load

In the following, you will learn how to load the tools into the magazine:

Select a tool without location number in the tool list and press the "Load" key.

The following dialog offers the first free magazine location, which you can
change or accept as is. For example, the magazine for the following exercises
could look like this:

SIEMENS m11
Magazine MAGAZIN1
. Type Tool name STDD2ZL =

o4 CUTTER 20
oy CUTTER 4
# CUTTER 6
¥ CENTERDRILL 12
& CUTTER 16

& CUTTER 32
& CUTTER 68
& FACEMILL 63
& CUTTER 18

ceuemawn o §

[

1 DRILL 18
¥ PREDRILL 30

13 [ DRILL_Tool

14 [} THREAD CUTTER

15 § THREADCUTTER M18

16 b CUTTER63_24

17 gk CUTTER63_29

18 b CUTTER63

19 gh CUTTER4a

Tool Tool v | Maga- Work | User
43 list wear t7 zine &I offset " variable

6.4 Measuring tools

db TsM
Meas.
tool

Length
manually

In the following, you will learn how tools are offset:
Use the "T,S,M" softkey to insert a tool from the tool list into the spindle.

Then go to the "Meas. tool" menu.

The "Length manual” function is used to measure the tool in the Z-direction.

Measure: length manually

T  CUTTER 1@ D1
sT 1

Ref. point Workpiece
28 0.608

— 20
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Diameter
manually

Length
auto

Diameter
auto

Calibrate
probe

Calibrate
fixed pt.

The "Diameter manual” function is used to measure the diameter of the tool.

T  CUTTER 18 D1
ST 1

X0

(]

Diameter manually

The "Length auto” function is used to measure the tool in the Z direction using a tool
probe.

Measure: length auto

T CUTTER 18 D1
ST 1

Tool offset Ho

The "Diameter auto" function is used to measure the diameter of the tool using a tool
probe.

Measure: diameter auta

T CUTTER 18 D1
ST 1
Length offset Ho

The "Calibrate probe" function is used to determine the position of the probe on the
machine table relative to the machine zero.

Calibrate: probe

Length calibr. only

The "Calibrate fixed pt." function is used to determine the fixed point as the reference
point for manual measurement of the tool length.

Calibrate: fixed point

4 8.809 inc
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6.5 Setting the workpiece zero

Set
uo

To set the workpiece zero, switch to the Machine - Manual mode in the main menu.

The submenu of the "Measure workpiece" option ("Meas. workp.") offers various
possibilities to set the workpiece zero.

SIEMENS
NC/WKS/EXAMPLE1/LONGITUDINAL_GUIDE

The zero point of a workpiece edge is set in the following, example using an edge
probe.

NC/LIKS/EXAMPLE1/LONGITUDINAL _GUIDE

TFS
T 3D_TASTER

Lot

Work offset G54
Meas.direct. +
X 0.608

¥ 20 Set . Meas.
RN -

1) Select the edge

Define the measuring direction left (+) or (-). Parameter X0 can be used to
specify an offset of the workpiece zero if this is not to lie on the workpiece
edge.

2) Contact the workpiece edge with the probe.

3) The workpiece zero is set taking into account the edge probe diameter (5 mm).
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This offset operation must now be repeated for Y with the edge probe and for Z (in
most cases, with the milling cutter).

Since the workpieces to be machined are not always cube-shaped or cannot
always be clamped at right angles, further offset possibilities are provided:

SIEMENS

TFS

X 1.230 T 30TRSTER 216,836
4560 ‘o oo

2 333.000

A 0.000° F 0.600

c 8.000

e . mm/min

Measure: align edge

{}  Spacing 2 edges
13 Rectangular corner
=9 Any corner
i1  Rectang. pocket
e 1 hole

3

[EEE =]

52| 3 holes
&

4h
= Rectang.spigot

® 20 Get Meas.
& uo s workp.

Example 1: Any corner

If the workpiece is positioned as shown here, the position/corner of the workpiece
can be determined by approaching four points.

SIEMENS

TFS
T 3D_TASTER

L ;

Measure: any corner

{:} Any corner -
Work offset G54
rner Quts.corner

¥ 20 Set R
+ e 25 B

Electronic and mechanical 3D probes are available.
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The signals of electronic probes can be processed directly by the controller.

Example 2: Offset of 1 hole

SIEMENS

TFS

X 1.230 T d0_TesTeR

Y 4.560 Lo

2 333.000

A 0.000° F 0.000

¢ 0.000°

SP1 0.000° 0.608 mm/min
S1 o
Master L]

654 0 0

Measure: 1 hole

1 hole

Uork offset G54
2Hole 10.000

Contact ang. 0.0 °
Xo 0.600
(] 0.600

220 Set (DN
P n |l o e

Example 3: Offset of 1 circular spigot

SIEMENS

TFRS
1 230 T 3D_TASTER 210.836

I o

1circ. spigot =

G54
10.000
10.800
0.000 °
0.800
0.000
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Calibrate
PIons If an electronic 3D probe from the tool magazine is inserted into the spindle, clamping

tolerances are involved. This would lead to incorrect results in further measurements.
This can be avoided by calibration of the 3D probe at any reference surface or in any
reference drill hole using the "Calibrate probe" cycle.

SIEMENS

TFS
T 3D_TASTER

Lot

® 20 Set . Meas.
+wn |35 Bl

Figure 5-5  Calibrating the probe for the length

SIEMENS

TFS
T 3D_TASTER

L ;

Calibrate: probe

¥ 20 Set . Meas.
F 3 E Bl

Figure 5-6  Calibrating the probe for the radius
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7.Example 1: Longitudinal guide

7.1 Overview

Learning objectives

This section will explain the first steps to create a workpiece in detail. You
will learn how to:

e Manage and create programs

e Call tools and perform a cutter radius compensation

Enter traversing paths

Create drill holes and handle position repetitions

Task

M10. _M10
l

-10!

e o] .

OO0

O"’Q@"‘" O--0O i

OO

O loH o
Ja

100

I 130 -
150

100

Figure 6-1 Workshop drawing — Example 1

Figure 6-2 Workpiece — Example 1
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Note:

ShopMill always saves the last setting you selected with the toggle key. You
must therefore ensure that the settings of all units, texts and symbols in the
text boxes as well as all toggle fields are the same as in the dialog boxes of
the examples.

An available toggle option is always indicated in the help text (see figure below).
x Al

b -22.500

- abs

F *Rapid tr.* mm/min

7.2 Program management and creating programs

Operating sequences

When the controller starts up, you are in the main screen.

SIEMENS

Reset MRD
Work Position [mm] TFS
X 0.000 T
Y 0.000
2 0.600
a 0.000° F 0800
c B.000°
sP 0.000° 0.000
S1 ¢
Master (]
BS54 lo W
| q:b IR Erg 0 m H;A P'qi:ns“i-

Figure 6-3 Main screen
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Program
‘manager

INPUT

New

Open the main menu using the MENU SELECT key. In the main menu, you can
open various areas of ShopMill.

SIEMENS

NC/MPF/SUIVEL

Raset MRD
Uork Position [mm] TES
X 0.000 T
Y 0.000
2 0.000
" .000° F L
c 0.000°
5p1 2.800° 0.000
S1 e
Master 0
Bies4 =
m[D[e |~
Machine Parameter Program .Pnr:.“:; IE:I?

Figure 6-4  Main menu

Select the "Program Manager" softkey. The "Program Manager" is displayed.

In the "Program Manager", you can manage machining plans and contours (e.g.
"New", "Open", "Copy", etc.).

SIEMENS 3360
Length

« £1 Part programs
= C1 Subprograms

81/25/16  3:36:19 PM
01/25/16  3:36:26 PM

Figure 6-5  Program Manager

The Program Manager displays a list of the existing ShopMill directories. Use the
cursor key to select the "Workpieces" directory.

Open the "Workpieces" directory.

Enter the name 'EXAMPLEL' for the workpiece.

New workpiece

Tupe Workpiece LIPD =
Name EXAMPLE1

Figure 6-6  Creating a workpiece
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v

Accept

ShopMill

Accept

Confirm your entry. The following dialog box opens.

New sequential program

Tupe ShopHill -
Name Longitudinal_guide

Figure 6-7  Creating a sequential program

You can select the input format with the "ShopMill"* and "programGuide G
code" softkeys.

You specify the program type using the ShopMill softkey.

Enter the name of the machining plan, in this case "Longitudinal_guide".

Accept your input.

Once applied, the following screen form is displayed for entering the workpiece data.

o1
SIEMENS 46 8

HC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE
Meas. un.

mm
e Work offset G54
Blank Block
X8 -75.000
o 56,080
X1 150,000 inc
¥1 190080 inc
20 0.000
2 -20.080 abs
PL GIT(XY)

Retraction plane
RP 120080

Machining sense
Down-cut

Retract position pattern

Optimized

2 onitng | B, g | J Cont

Figure 6-8  Program header — Help screen

Enter the workpiece data and general program specifications in the program
header.
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Enter the following details:

Field Value Selection via toggle key| Notes
Unit of measurement mm X

Work offset G54 X

Blank Block X

X0 -75

Since the workpiece zero is
in the center of the
workpiece surface, the

YO -50 coordinates of the left
workpiece corner have
negative values.

X (for selection of

X1 150 inc inc/abs)
Y1 100 inc X (foirnscc;;;ebcg;on of
ZA 0
7l 220 abs X (for selection of
inc/abs)
PL G17 (XY) X
Retraction plane 100
Safety distance 1
Machined direction of Down-cut X
rotation
Retract position pattern | Optimized X See_ t_JeIow Retraction
position pattern
-
Accept Accept the entered values. Once applied, the program header is displayed.
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE =
P Program header G54 Block

eno End of program

Figure 6-9  Program header, example 1 — Work step editor

The program has now been created as the basis for further machining steps. It has
a name (in the blue bar), a program header (pictogram "P") and a program end
(pictogram "END"). The individual machining steps and contours are stored in the
program one beneath the other. The program is subsequently executed from top to
bottom.

You can open the program header again at any time to make changes or check
> the values.
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Retract position pattern

The position pattern can be set to "Optimized" ( = time-optimized traversing paths) or
"To retraction plane".
Optimized retraction To retraction plane (standard)

RP RP

5C SC

The tool traverses The tool moves back to the retraction
over the workpiece at plane and
the safety distance is fed in to the new position.
dependent on the
contour.
Softkeys
Graphic
e Use the "Graphic view" softkey to change to the online graphic of the workpiece.
See figure below.
SIEMENS m
HC/! I.KE:." EXAMPLE1/LONGITUDINAL_GUIDE
X1 158;808 inc K
1 100.08@ inc
188 2n 0.600
r -20.600 abs
PL G17 (XY)
Retraction plane
RP ) 108608
gemd 1.000
[Machining sense
L] Down-cut
Retract position pattern
Optimized
Figure 6-10 Program header — Graphic view
Use the "Graphic view" softkey to change back to the help screen.
view
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7.3 Opening atool and setting the cutter radius compensation

Operating sequences

Follow the steps below to call the required tool: Expand the horizontal softkey menu
with the ETC key.

Straight Select the "Straight Circle" softkey. Select the "Tool" softkey. Open the tool list.
Circle
NG/ UKS/EXAMPLE1/LONGITUDINAL_GUIDE Tool
S ¥
Tool :- ; fom
DR
s Tupe Tool name ST D Llength @ "
Select i
tool J 2 i o 11 vosean 6o
3 CUTTER 18 1 1 150888 19.800
4 CUTTER 16 1 1 118600 16.008
5 CUTTER 20 1 1 100.600 20.008
6 CUTTER 32 1 1 116.688 32.000
7 CUTTER 68 1 1 118.868 66.060
o ¥ FACEMILL 63 1 1 120600 63.008
9 CENTERDRILL 12 1 1 120060 12.006
18 DRILL 85 1 1 120.000 8.508
n DRILL 18 1 1 126600 10.008
y 12 PREDRILL 30 1 1 120608 38.008
13 DRILL_Tool 1 1 118.688 25068
14 [0 THREAD CUTTER 1 1 118.668  20.000
15 § THREADCUTTER M18 1 1 130.608 10.008
16 | BALLHOSE_D8 1 1 100060  8.008
AT IL 3D_TASTER 1 1 100888 10.836
-1Ian -S_)E , Slb 1I‘B
o value entered
|
Figure 6-11 Tool list
v Use the cursor key to select the "CUTTERG60" tool.
v Apply the tool to the program. After the tool has been applied, specify the
US cutting rate 80 m/min (if necessary, change the unit using the toggle key).

SIEMENS
NC/LIKS/EXAMPLE1/LONGITUDINAL_GUIDE
P Y T CUTTER 68 D1
END U 82.668 m/min

Figure 6-12 Tool — Cutting rate

Accept the entered value.

Accept
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7.4 Entering the traversing path

Operating sequences

Straight Now enter the traversing paths: Select the "Straight" softkey.
Rapid " . "
traverse Select the "Rapid traverse" softkey.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key
X 110 abs X
Y 0 abs X
Radius compensation | Off See below
X Radius
compensation

SIEMENS

NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Straight
P
T
N

*Rap.trau*
F0.85 Radius comp.

~-0.05

109.95 118 118.85
n . n

Straight 0 Meas. Meas.
b TCircle & tool

Figure 6-13 Entering the traversing path — Radius compensation

v
Accept the entered values.
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Straight

Rapid
traverse

Accept

Straight

Select the "Straight" softkey.

Select the "Rapid traverse" softkey.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key
z -10 abs X
Radius compensation | Empty field X See below
Radius
compensation
SIEMENS n:’a‘;’rz j ﬁ
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Straight
p 2 X abs
T ! 10,008 ::
—_ A abs
o | F200 c abs
SP1 abs
:v *Rap.trau* ;hr:/min
Radius comp.
158
~188
50
-8
DL & Lo i
Figure 6-14 Entering the traversing path — Tool positioned in Z
Accept the entered values.
Select the "Straight" softkey.
Enter the following values in the screen form:
Field Value Selection via toggle Notes
key
X -110 abs X
F 400 mm/min X
Radius compensation | Empty field X See below
Radius

compensation
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v

Accept

Tool

S

SIEMENS
NC/LIKS/EXAMPLE1/LONGITUDINAL_GUIDE Straight
PoY

X -110.000
T ¥
— |k z
= A
sP1
vy
F 80.008 mm/min
Radius comp.
100
]
-100
~200
100 [] 100
[ X
Straight 0 Meas. Meas.
* Gircle & o |1

Figure 6-15 Entering the traversing path — First, machining path

Accept the entered values. Once applied, the list of machining steps looks like this:

T T=CUTTER 6@ U=88m
— RAPID G40 X118 Y8
— RAPID 2-18

Figure 6-16 Entering the traversing path — List of machining steps

Select the "Tool" softkey and perform the following machining steps without help.

Load the next tool "CUTTER16". After the tool has been applied, specify the cutting
rate 100 m/min.

Create the traversing path according to the following list of machining steps:

T H68 T=CUTTER 16 U=188m
— H78 RAPID X85 Y22.5

— HB@ RAPID 2-18

— H9@ F200/min X-85

— H180 RAPID Y-22.5

Figure 6-17 Entering the traversing path — List of machining steps
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.uu-wu-m
g

Figure 6-18 Entering the traversing path — Complete

lation Start the simulation.

SIEMENS
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE

2 1]
8.088 T CUTTER 16
0.000 F200.009/ min 100% 00:02:19

Figure 6-19 Simulation of traversing path

You can end the simulation by selecting either the "Simulation" softkey again or
any other horizontal softkey.
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Radius compensation

Selection Result

i

Radius compensation is switched off. The milling cutter traverses with its center
point along the created contour.

The existing compensation setting is maintained.

The compensation is performed to the left of the contour in the milling direction.

The compensation is performed to the right of the contour in the milling direction.
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7.5 Creating drill holes and position repetitions

Operating sequences

Now enter the values for the drill holes and position repetitions. In so doing
so, you must center, through-drill and tap the 12 drill holes.

O

O

£ kY
k]

Q@ > D O -

9 - ’J'

S

O

Figure 6-20 Dirilling positions

L Driling Select the "Drill." softkey.
Centering Select the "Centering" softkey.
Select
tool Open the tool list. Use the cursor key to select the "CENTERDRILL12" tool.
Apply the tool to the program. After the tool has been applied, enter the following
s values:
Accept
Field Value Selection via toggle Notes
key
F 150 mm/min X
S 500 rpm X
Diameter/tip Diameter X Centering can be

entered with reference
either to the diameter
or to the depth (tip).
Since the drill holes
have a 0.5 mm
chamfer, you may
specify a diameter of
11 mm here.
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w0
SIEMENS : e

NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Centering
P |2 CENTERDRILL 12 D1
S

150.68 mm/min
500 rpm

Graphic

T
T

Figure 6-21 Centering

v Accept the entered values.
Accept

The following steps are used to enter the drilling positions and link these positions
with the cutting data.

n - n
Positions b Select the "Positions" softkey.
SIEMENS
HC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Paositions
Py Rectangular
T 20 -10.680
— X8 -50.680 abs
= v 0,000 abs f—
— X1 50.000 abs
T i 0,080 abs
— X2 abs
= Y2 abs
— < X3 abs
B ¥l abs
= X4 abs
¥4 abs
™ _—
I X5 abs
o) e ¥s abs
Hhg— X6 abs
Y6 abs
X7 abs
\( abs
XB abs
Ya abs
-50
-58 (] 50
X
= m LGl By e | E O B

Figure 6-22  Positions — Individual drill holes
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v

Positions

Enter the following values for the two individual drill holes:

Field Value Selection via toggle Notes
key
Z0 -10 The starting depth is
-10 mm.
X0 -50
YO 0
X1 50 abs
Y1 0 abs
Note:
If you deselect the "Graphic view" softkey, detailed help screens are displayed (see
table below).
Positions Position pattern Position circle

Ubernehmen

o

\

Help screens — Positions

Accept the entered values.

Select the "Positions" softkey.

Select the "Position circle" softkey.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

SCE_EN_700_030_ShopMill_4_7_17.docx

65



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

SIEMENS
NC/UKS/EXAMPLE1/LONGITUDINAL _GUIDE

- a -10.000
: o 0,000
;| i 0.000
il Lo 30.000 °
- i 20.000
N

: positioning
Tl
o _‘JL,_,_,,_,,_,,_,_,,
i
ik
END

l

-18

20

-30

30 20 e | . 1

! ‘ ! i

BT - oo EOETE T

Figure 6-23  Position circle

Enter the following details:

Straight

Field Value Selection via toggle Notes
key
Pattern Full circle X
Z0 -10
X0 0
YO 0
al 0
R 20
N 6
Positioning Straight X Use the "Positioning"

field to define how the
drill holes are
approached within the
drill hole pattern. If the
drill holes lie in a
circumferential slot, for]
example, do not use
"Positioning - Straight”
as this would cause a
contour violation.

% 5

Along a straight line,
Along a circle
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n‘, Accept the entered values.
ccept
Ea Select the "Positions" softkey.
EE Select the "Position pattern” softkey.
semens 1 g
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Position frame Hide
= @ - Lt
= 8 -40.000
= af 0.060
_. |Fee aX 0.000 ©
T af 0.000
L 130000
‘: I'.ﬁ BG.I!I!g
o flpe——— .
-50
Figure 6-24 Positions — Grid
Enter the following details:
Field Value Selection via toggle Notes
key
Pattern Grid X
Z0 0
X0 -65
Y0 -40
a0 0
L1 130
L2 80
N1
N2
v
Accept Accept the entered values.
DriIIir_ig
il Select the "Drilling Reaming" softkey.
Seleft Open the tool list. Use the cursor key to select the "DRILL8.5" tool.
too
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v

Accept

v

Accept

Thread
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Apply the tool to the program. After the tool has been applied,

enter the following values:

Field \Value Selection via toggle Notes
key

F 150 mm/min X

\ 35 m/min X

Shank/tip Shank X Specify the depth with
reference to the shank
as an incremental
dimension. That is, the
1/3 D drill tip is taken
into account
automatically.

Z1 20 inc X

DT 0 sec X Drilling will be carried
out without
dwell time.

Note:

The machining steps "Centering", "Drilling" and "Tapping" are linked with

each other automatically.

SIEMENS Woow] )
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE Drilling
P2 Input Simple
T T DRILLSS D1
= 15 F 150000 mm/min
- 21 20,000 inc es
oT 0.000 s
— |te
E Drilling
s
o
“
10
%]
END
-15
=28
=25
-15 -18 -5 L] § 10 15
; 1 |
>
S o [T rees | B =

Figure 6-25 Drilling

Accept the entered values.

Select the "Thread" softkey.
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Tapping Select the "Tapping" softkey.
S:Ielct Open the tool list. Use the cursor key to select the "THREADCUTTER M10" tool.
00
v Apply the tool to the program. After the tool has been applied, enter the following
Accept values:
Field Value Selection via toggle | Notes
key
L 1.5 mm/rev X
60 rpm X
SR 60 rpm X
Z1 22inc X The cutting depth
must be entered as an
incremental
dimension.
SIEMENS L]
/5]D{nNPLEI,‘LDNG\TLIDIMnLﬁlIIDE HREnDcurrER T
:. " Table None
= [* ; ”’gg l',:r,'“'/"’“ Graphic
¥ SR 60 rom Hes
?:f; h U.'nu)'n:':nsal‘chu:k
%1 21 22,000 inc Tapping
jﬂ 10
-15
[-25
E, e PORRNTOM T ming |3 ':,‘n’:i‘ ) ”;'; f'm":;

Figure 6-26 Thread

v Accept the entered values.
Accept
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Position
repetit.

v

Accept

Drilling
Reaming

Select
tool

\d
Accept

Select the "Position repetit." softkey.

The drilling positions are numbered consecutively during creation. The respective
number stands directly after the block number of the respective position pattern.
Enter hole matrix for position 3.

03/17/17

SIEMENS 1002 AN

NC/WKS/EXAMPLE1/LONGITUDINAL_GUIDE Repeat position
P |Y Position 3
T Position frame

A
Figure 6-27 Repeating a position

Accept the entered values. Once applied, the values, you can see the linking of the
machining steps in the machining step editor.

2 Centering

~ 001: Positions
0 002: Posit. circle
i 003; Posit. frame
o Drilling

A% } Tapping

=1 Repeat position

Figure 6-28 Linking of machining steps

Select the "Drilling Reaming" softkey.

Open the tool list. Use the cursor key to select the "DRILL10" tool.

Apply the tool to the program. After the tool has been applied,
enter the following values:

Field Value Selection via toggle | Notes
key

F 150 mm/min X

\ 35 m/min X

Shank/tip Shank X

Z1 20 inc X

DT 0 X
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Accept

SIEMENS

NC/WKS/EXAMPLE1/LONGITUDINAL_GUIDE Drilling
P2

T T DALL1G
= F
=P y

= 21

v ot
— |te

it

??%

Vs

2 f-1e

£l

Figure 6-29 10 mm drill holes

Accept the entered values.

Last, repeat the positions 001 and 002 for the 10 mm drill.

P Drilling T=DRILL 10 F=150/min V=35m 21=28inc
=4 Repeat position 001: Positionen

Figure 6-30 Repetition of positions 001 and 002 in the machining step editor.

Start the simulation for checking.

SIEMENS
NC/UKS/EXAMPLE1/LONGITUDINAL_GUIDE

X 1732y -10.0002 100.000 A 9.000 T DRILL 18 o1
END_ End of program C 8.808 Rapid trav 100% B8:67:28

e | T e |, g | B = o
Figure 6-31 3D simulation
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8. Example 2: Injection mold

8.1 Overview

Learning objectives

In this section you will learn the following new functions.
You will learn how to:

e Specify straight lines and circular paths using polar coordinates
e Create rectangular pockets

e Apply circular pockets to position patterns

Task

75

100 50

30 75 120 145
150

o1+ @
o1

Figure 7-1 Workshop drawing — Example 2

Figure 7-2  Workpiece — Example 2:
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Preparations
Perform the following steps on your own:
1. Create a new workpiece with the name 'EXAMPLEZ2'.

2. Create a new sequential program with the name
“‘INJECTION_FORM*.

3. Enter the blank dimensions (for the procedure, see example 1).

Note:
Pay attention to the new zero position!

4. Load the 20 mm milling cutter (V 80 m/min).
5. Position the tool to the point X-12/ X-12/ Z-5 at rapid traverse.

6. Define the starting point of the contour at X5 and Y5. The starting point is
approached along a straight line (F 200 mm/min, cutter radius compensation
left). After you have entered the traversing blocks, your machining plan should
look like this:

SIEMENS 1039 A

HC/UKS/EXAMPLE2/INJECTION_FORM
P N1@ Program header

T N2@ T=CUTTER 2@ U=88m

— N3@ RAPID ¥-12 Y-12

— N4@8 RAPID 2-5

— N5 F100/min G41X5 Y5

o0 End of program

L oriwng | B, riieg |8 Cont

Figure 7-3  Machining step program
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8.2 Straight lines and circular paths using polar coordinates

Operating sequences

Before you start entering the contour, observe the following note:

Note:

You can describe the end point of a traversing block not only by way of its X and Y
coordinates, but if necessary also via a polar reference point.

X and Y are not known in our example. However, you can determine the point
indirectly: It is located 20 mm from the center of the circular pocket, which
marks the pole here. The polar angle 176° results from the calculation 180° -
4° (see workshop drawing).

1 FCF__._
End point .
X?Y? ;
Pole
X30/Y75
point )
X5/Y5 b

Figure 7-4  Determination of end point and polar angle

Follow the steps below to enter the contour:

Polar

Select the "Polar" softkey.

Pole

Select the "Pole" softkey.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key

X 30 abs X

Y 75 abs X
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v

Accept

Straight
polar

03/17/17] 3
SIEMENS 18:31 A
HC/UKS/EXAMPLE2/INJECTION_FORM

Y 30.008 abs
75.000 abs

Graphic

Figure 7-5  Entering the pole

Accept the entered values.

Select the "Straight polar" softkey.

Enter the following values in the screen form:

Field Value Selection via toggle
key

Notes

L 20

The length L specifies
the distance of the
end point of the
straight line from the
pole.

a 176

The polar angle
specifies how far the
length L must be
rotated around the
pole to reach the end
point of the straight
line.

You may specify the
polar angle in either
the counterclockwise
(176°) or clockwise
direction

(-184°).
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SIEMENS
NC/LIKS/EXAMPLE/INJECTION_FORM
Py

T

[}

0 e
END

Straight polar
L 20,000

u 176.008 abs
F mm/min
Radius comp.

48 -20 L]
| — - i

j  Straight
o Gircle

Figure 7-6  Entering the straight line using polar coordinates

\'4

Circle
polar

G EER Accept the entered values.

Select the "Circle polar" softkey.

A circular path can also be specified using polar coordinates.

Enter the following values in the screen form:

Field

Value

Selection via toggle
key

Notes

90 abs

Since the pole applies
both for the circular
path and for the
straight line, it need
not be entered once
more.

The polar angle is 90°
in this case. (See
figure below)

Figure 7-7

End point

Starting
point

iy

Fole
X30 /Y75

Pole starting/end points
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SIEMENS

NC/UKS/EXAMPLEZ/INJECTION_FORM Circle polar
P ¥ Direction of rotation
T a 96.600 abs
— F

" Graphic
— LB view
s
|
B

5 f'“’ 15 20 25 30 35
; ! ;s ! : X 5 %

Straight 0 Meas. Meas.
* Gircle -

Figure 7-8  Entering the circular path

v
B Accept the entered values.
«
B Select the "Back" softkey.
Straight > .
Select the "Straight" softkey.

Since the end point of the straight line is known unambiguously, you may use the
"Straight" function here.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key

X 120 X

SIEMENS
HC/UKS/EXAMPLE2/INJECTION_FORM Straight
[ 120.680

Th

oD NEx

SP1

B3

150 F
Radius comp.

H RN

I 50 100
Straight 0 Meas, Meas.
b Circle & e |1 e

Figure 7-9  Entering the straight line
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v

Accept

Polar

Pole

Accept the entered values.

Select the "Polar" softkey.

Select the "Pole" softkey.

Since the end point of the next circular path is also not known, you must work with
polar coordinates again here.

Enter the following values in the screen form:

v

Accept

Circle
polar

Field Value Selection via toggle Notes
key
X 120 abs X The pole of the
v 75 abs X circular path is known
from the drawing.
NcnPLEz,-mJEcnuN_mHn Pole
Py X 120.008 abs
l i Al 75.000 abs
= Graphic
z et
: +75.85

7495

119.95 129
s i

j  Straight
o Circle

Figure 7-10 Entering the pole for circular path

120.85
+ - X

- |

Accept the entered values.

Select the "Circle polar" softkey.

Enter the following values in the screen form:

Field

Value

Selection via
toggle key

Notes

The polar angle is
also known because
of the symmetry.
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SIEMENS

NC/UKS/EXAMPLEZ/INJECTION_FORM Circle polar

P ¥ Direction of rotation

T a 4.000 abs

— F

" Graphic

= view

s

E -

s

L‘

|

™ -
" -
88
75 -
7e

15 120 125 138 135 140 145 M

Straight 0 Meas. Meas.
* Gircle -

Figure 7-11 Entering the circular path using polar coordinates

v
S Accept the entered values.
«
B Select the "Back" softkey.
Straight b .
Select the "Straight" softkey.

The end point of the straight line is known so that you can enter it directly.

Enter the following values in the screen form:

Field Value Selection via Notes
toggle key

X 145 abs

Y 5 abs

SIEMENS

HC/LKS/EXAMPLE/INJECTION_FORM Straight
BY
¥ .
o . 2
\\ : Graphic
SP1
'8 \ W
& F
Radius comp.

H SRR

view

Rapid
traverse

‘ L

108 120 148 160 180

Straight 0 Meas.
L Circle & |l

Figure 7-12  Entering the straight line
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v

Accept

Straight

v

Accept

Straight

Accept the entered values.

Select the "Straight" softkey.

The entire contour has been completely milled once with the last straight line.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key

X -20 abs X
SIEMENS ?2’.‘%‘4 206
NC/UKS/EXAMPLE2/INJECTION_FORM Straight

Py X -20.888 abs

T Y abs

b5 2 abs

5 A abs

C abs

e W o
— | 188 = mm/min

o . Radius comp.
- F
N |
[ |
END I‘

-8

+-50

=108

150 gy (] 50 100 150
- X
5
A & Lo |1 "o

Figure 7-13  Entering the straight line

Accept the entered values.

Select the "Straight" softkey.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key
X -12 abs X
Y -12 abs X
Radius compensation | Off X In the last traversing

path, the tool
traverses at the
entered safety
distance, and the
radius compensation
is switched off for
this.
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Accept

I Simu-
lation

SIEMENS

NC/UKS/EXAMPLE2/INJECTION_FORM Straight
P Y X
T Y
— Z
— A
= c
SP1
L vy
— (s F
- Radius comp.
s
—~
— |T®
=
e
=5
-1
-15
=25 20 =15 -18 =5
L - X
Straight 0 Meas.
! Circle é workp.

Figure 7-14  Entering the straight line - Safety distance
Accept the entered values.

The following simulation shows the machining sequence you need to check
before machining the workpiece.

SIEMENS j ﬁf

HC/WKS/EXAMPLE2/INJECTION_FORM n

Top view

o
o
.
:
=
X ~12.008 Y -12.0002 -5.000 R 0.000 T CUTTER 20
€M End of program C 0.600 F100.868/ min
= Cont. 3
5 o Lo |3 e | S g

Figure 7-15 Simulation - Top view
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SIEMENS.

NC/UKS/EXAMPLEZ/INJECTION_FORM

X -12.600 Y -12.000 2 -5.000 A 0.800 T CUTTER 20
END_End of program C

0.006 F106.800/ min 100%0&’;613

’ >
S e | B oaie | raiea | B O Bl = . E
Figure 7-16 3D simulation

8.3 Rectangular pocket

Operating sequences

Follow the steps below to enter the rectangular pocket:

#

Figure 7-17 Rectangular pocket — Example 2

Select the "Mill." softkey.

Pocket |- Select the "Pocket" softkey.
Rectangle
pocket Select the "Rectang. pocket" softkey.
Select i
tool Open the tool list and select "CUTTER10".
v
Accept

Apply the tool to the program.
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After the tool has been applied, enter the following values:

Field Value Selection via toggle Notes
key

F 0.15 mm/tooth X

\% 120 m/min X

Reference point Center X

Machining Roughing X Ensure that the
toggle field is set to
"Single position".

X0 75 Specify the
geometrical data for

Yo 50 the rectangular

Z0 0 pocket in these fields:

W 40 Position, width,
length, ...

L 60

6

a0 30

Z1 -15 abs X

DXY 80% X The max. infeed in
the plane (DXY)
specifies at which
width the material is
removed. This can be
specified either as a
percentage of the
milling cutter
diameter or directly in
mm.
The maximum infeed
in the plane is
specified in % here.

Dz 25

UXY 0.3

uz 0.3

Insertion Helical X Select "helical
insertion” if not
already set.

EP 2 mm/rev X

ER 2
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\'4

Accept

Pocket

SIEMENS bt
HG/UKS/EXAMPLE2/INJECTION_FORM Rectangular pocket T
Py Input Complete tool
T T  CUTTER 18 D1
— |4 F 0.150 mm/tooth
. v 120000 m/min .
= Ref. point = Sretic
106 Machining G e
© - _ Single position
— || L [xe 75.000
o / \YB 50.000 Rectangle
— g9 2 0.000 ket
| 2 5 v 40,000
L 60.888
- R 5.000
B a 30.000 °
=™ 2 -15.008 abs
DXY 80.000 %
=4 02 2508
= UXY 0.300
] vz 0.388
Insertion Helical
EP 2.000 mm/rev
ER 2,000
Lop Remoting Comp. machining
8
2 ] 68 80 100 120
| = ’ h s L " - X
>
=, e [ oo [PERTITN B Cont x|V i

Figure 7-18 Roughing a rectangular pocket
Accept the entered values.

Select the "Pocket" softkey.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing X The wall and base

are finished using
these settings.
Alternatively, you
may also only finish
the base or chamfer
the pocket.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

SCE_EN_700_030_ShopMill_4_7_17.docx

84



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

SIEMENS ”,f“."',:‘
HC/UKS/EXAMPLE2/INJECTION_FORM
P Y

T

— 4 F 6.080 mm/toath
:E' - 150080 m/min Grphic
=] Machining G view
& ~ Single position
|~ X8 75000
o AL 50,000 Rectangle
— fap 20 0.000 pocket
| o L u 40.000
L 60,088
- R 6.080
B ab 30.000 °
= 2 -15.080 abs
XY 80.000 %
=] 02 2500
=3 et 0300
o0 | |49 uz 0.388
Insertion Helical
EP 2,000 mm/rev
ER 2000

om 40 60 a8 108

Figure 7-19 Finishing a rectangular pocket

v Accept the entered values.
Accept

Insertion

Helical insertion Perpendicular insertion Oscillating insertion

EP 30
i = |

-ER-
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8.4 Circular pockets on a position pattern

Operating sequences

Follow the steps below to enter the circular pockets:

Figure 7-20 Circular pockets — Example 2

Select the "Mill." softkey.

RRE Select the "Pocket" softkey.

(;i;((::lllleatr Select the "Circular pocket" softkey.

Select . " "
tool Open the tool list and select "CUTTER10".
\'d

e Apply the tool to the program.

After the tool has been applied, enter the following values:

Field Value Selection via toggle Notes
key
F 0.15 mm/tooth X
\% 120 m/min X
Machining Roughing X
Position pattern X Similar to drilling, you

can also create
pockets on a position
pattern.

? 30 X

Z1 -10 abs X

DXY 80% X Specify the maximum
infeed in the plane in
%.

Dz 5

UXyY 0.3

uz 0.3
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v
Accept

Pocket

Circular
pocket

Field Value Selection via toggle Notes
key

Insertion Helical X
EP 2 mm/rev X
ER 2

Removing Complete machining X
SIEMENS ﬁqsz 3 m
NC/UKS/EXAMPLE2/INJECTION_FORM Circular pocket

'Pr i !F“W‘ CUTTER 18 ﬂnmplzé: m
[ 0,150 mm/tooth
N v 120.600 m/min
= Machining ) ¥
f ree Pn;;::::an
2 -
| DXY 80.000 % Circular
1 5o =
% 0 \\ oot Holica
o\ no e
O ]
-2 -10 18 » -

J =, et |2 oriting PO A m ] ";ﬁ' !I";t";';

Figure 7-21  Roughing a circular pocket
Accept the entered values.

Select the "Pocket" softkey.

Select the "Circular pocket" softkey.

Enter the following details:

Field Value Selection via toggle Notes

key

F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing X
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SIEMENS
NC/LIKS/EXAMPLE2/INJECTION_FORM

Circular pocket

w3/17/17)
e ﬁ

(S L Input Complete
T | T CUTTER 10 D1
— |b | F 0.080 mm/tooth
: y 150.000 m/min .
= |‘ Machining e Eraoc
2 | Centric e

i | Position patt.
~ |
= | —
s ‘I 2 30.008
~ [ | 21 10.888 abs
= | g)zw ng:g % Circular
E \ ,/ Xy 0308

\ . 12 0.300
2\ \ S insertion Helical
= EP 2,688 mm/rev
L) A\ S / ER 2888
al \
N \\ |,

10 ¥
t-28
-28 all L] 10 2
- - X
>

=, e |1 odg SOOI GOt Tag] V= iy e s,

Figure 7-22  Finishing a circular pocket

v
S Accept the entered values.
2, riling weyp|
Select the "Drill." softkey.
Positions

Select the "Positions" softkey.

n

Select the "Position grid" softkey.

Enter the following details:

Field Value Selection via toggle Notes
key

Pattern Grid X Position patterns are
described in the
"Drilling" menu with
the "Positions"
submenu
(independent of the
machining method).

X0 30 abs

YO 25 abs

a0 0

L1 90

L2 50

N1

N2
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SIEMENS
NC/LKS/EXAMPLE2/INJECTION_FORM Position frame
Py 20 0,000
T X0 30.000
= o 25.000
= ] 0.008
B X 0.000

¥ 0000
e %] 90,009
e L2 50608
& NI ?
— N2 2
v
[ <@ &
[=ai ]
=
o)
@
END

50 100
: X
[>1]

B ) B g | B Cont S ot

Figure 7-23 Positions of the circular pockets

v
[ Esal Accept the entered values.
lation Start the simulation.

SIEMENS
NC/UKS/EXAMPLEZ/INJECTION_FORM

% 37700 73.8012 16.800 A 8.060 T CUTTER 18
C

D
B0 _End o program 0,008 Rapid trav 120% 08:08:50
[>]]

[T . Ex-
+_lation Q ecute

Figure 7-24  Simulation — Cut active
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9. Example 3: Mold plate

9.1 Overview

Learning objectives

In this section, you will learn the following new functions, in particular the contour
calculator.
You will learn how to:

e Mill open contours

e Remove contour pockets from the solid, machine residual material and finish

e Apply machining operations to several planes
e Take obstacles into account
Task
0 i
orit T |
5! ——
1

50 4
(42.9)
35§

R

901 i
92,5

100!

60
70
85
100

Figure 8-1 Workshop drawing — Example 3
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Figure 8-2  Workpiece — Example 3:

Preparations
Perform the following steps on your own:
1. Create a new workpiece with the name "Example3".
2. Create a new machining plan with the name "MOLD_PLATE".

3. Enter the blank dimensions (for the procedure, see example 1).

Note:

Pay attention to the new zero position!

9.2 Path milling of open contours

Contour calculator

The integrated ShopMill contour calculator allows you to enter even the most complicated
contours easily.

With the graphic contour calculator, you
can enter the contours faster and more
easily than with conventional
programming — and without any math.
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Operating sequences

Cont.
Follow the steps below to enter the contour: Select the "Contour milling" softkey.

New
contour

Select the "New contour" softkey. Enter the name "MOLD_PLATE_Outside" for the
contour.

Every contour is assigned its own name to make programs easier to read.

Please enter the new name

MOLD_PLATE_Outside]

Figure 8-3 Creating the "MOLD_PLATE_Outside" contour

v Accept your input.
Accept

Enter the following values for the starting point of the contour definition in the screen

form:
Field Value Selection via Notes
toggle key

X -35 The starting point of
the construction is

Y 100 also the starting point
of the later machining
of the contour.

SIEMENS ?fﬁ;;ﬁrx :’

J0g
NC/LIKS/EXAMPLE3/MOLD_PLATE Starting point I
Y MOLD_PLATE_OUTSIDE
PL GI7 (XY)

Cylinder surf. data Ho

X ~35.000 abs Ve

¥ -100.008 abs

Figure 8-4  Entering the starting point
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v

Accept

4
.
v

Note:

You only describe the workpiece contour here. The approach path and retraction

path are not defined until later.

Accept the entered values.

Enter the following values for the straight line in the screen form:

Field

Value

Selection via toggle
key

Notes

Y

35 abs

X

The first contour
element is a vertical
straight-line segment
with the end point at
Y=20.

You can specify the
subsequent circle
contour very easily in
this dialog — as a
transition element to
the next straight line.
Therefore, the
theoretical end point
of the straight line lies
at Y=35.

Transition to
next element

Radius

R

15

\"2
Accept

SIEMENS

Figure 8-5

HC/UKS/EXAMPLE3/MOLD_PLATE

Accept the entered values.

/1717
25 |

06

Graphic
view

All para-
meters

Entering the vertical straight-line segment for the contour
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—

Enter the following values for the horizontal straight line in the screen form:

v

Accept

Field Value Selection via toggle Notes
key

X 35 abs X

R 15 The radius is
specified again as a
rounding.

SIEMENS

NC/UKS/EXAMPLE3/MOLD_PLATE Straight line X

P | ¥ X 35.00 abs

B al C

N0 a2 X

Transition to next element

5 e |1 o |, rmo [ORE

Cont.

Radius
15.000

Figure 8-6  Entering the horizontal straight-line segment for the contour

Accept the entered values.
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o

Enter the following values for the vertical straight line in the screen form:

Field Value Selection via toggle Notes
key

Y -100 abs X

Accept

Accept

Path
milling

Select
tool

Accept

SIEMENS
HC/UKS/EXAMPLE3/MOLD_PLATE Straight line ¥

P &Y A
[ b ™ al
o N a2
— Iz \ Transition 1o next element
R
! R
N
U]
-28
40
All para-
meters
-68
-8
-168
2 [} 2 ] 68 1]
. - X

=b omit | A oding | By riing PR

Figure 8-7  Entering the vertical straight-line segment for the contour

Accept the entered contour.

Accept the contour to apply it to your machining plan.

To be able to machine the created contour, you must now create the following
machining steps. Proceed as follows:

Select the "Path milling" softkey.

Open the tool list and select "CUTTER32".

Apply the tool to the program.
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Field Value Selection via toggle Notes

key

F 0.15 mm/tooth X

\% 120 m/min X

Machining Roughing X With ShopMill V6.4

Forward X and higher, you may
also mill backwards,
opposite the
construction direction.

Radius compensation | Left X The tool is to traverse
to the left of the
contour.

Z0 0

Z1 10inc X Switch the depth Z1
to "inc". The
advantage of this is
that in all cases only
the actual depth of
the pocket
can be entered
without a sign. This
makes input easier
for you, in particular
with nested pockets.

Dz 5

uz 0.3

UXY 0.3

Approach Straight X The approach can be
in a quarter circle or
semicircle,
perpendicular or on a
straight line.

Here, it is appropriate
to approach the
contour tangentially
on a straight line.

L1 5 For approach length
L1, you do not have
to take the cutter
radius into account. It
is offset automatically
by ShopMill.

Fz 0.1 mm/tooth X

Retract Straight X

L2 5

Lift mode To retraction plane X
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SIEMENS
HG/ LIKS/ EXAMPLES/MOLD_PLATE Path milling
p Y T
o F
e u
ft Graphic
58 Radius comp. & e
(] Ll

~100

5.80
Lift mode

e | o |5 e [T

Figure 8-8  Roughing the contour

v
Accept Accept the entered values.
Path
p— Enter the following values for finishing in the screen form:
Field Value Selection via toggle Notes
key
F 0.08 mm/tooth X
\% 150 m/min X
Machining Finishing
SIEMENS e ﬁ
HC/UKS/EXAMPLE3/MOLD_PLATE Path milling
: Prp—
f&] v 150.00. m/min
e i " e Graphic
oo rse Radius comp. i
20 0.600
~ a1 10.088 inc
Dz 5.6008
L] Approach ;.?II:;alahl +
FetactSiragh
LT
Lift mode
ToRP
58
-188
-50 [] 58
X
=b e | K o |8, roi SR B~ o |5 e

Figure 8-9  Finishing the contour
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v
Accept Accept the entered values.

The two machining steps are linked in the machining step editor.

P HN1@ Program header Block

/"~ N2@ Contour MOLD_PLATE_OUTSIDE

75 {N3@ Path milling = T=CUTTER 32 F=0.15/t U=128m 20=8 21=10inc
END End of program

Figure 8-10 Linking of the machining steps in the machining plan

The following simulation shows the machining sequence you need to check
lation before machining the workpiece.

SIEMENS
NC/UKS/EXAMPLE3/MOLD_PLATE

X 35.688 Y ~100.008 2 -10.008 A 8.808 T CUTTER 32 o1
END_ End of program .80 Rapid trav 128% 06:63:51

e | B oring | B ving |8 Cont

Figure 8-11 Simulation — Outside contour

+  lation
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9.3 Solid machining, residual material and finishing of contour

pockets

Operating sequences

Cont.
mill.

Follow the steps below to enter the pocket contour. The pocket is then removed
from the solid by machining and finished.

@) ©) @)
O O
@) ©)
&) ©)

Figure 8-12 Pocket contour

Select the "Cont. mill." softkey.

New Select the "New contour” softkey. Enter the name "MOLD_PLATE_Inside" for the
i contour.
Please enter the new name
MOLD_PLATE_Inside]
Figure 8-13 Creating the "MOLD_PLATE_Inside" contour
\"4 .
neeen! Accept your input.
Enter the following values for the starting point in the screen form:
Field Value Selection via toggle Notes
key
X 0 abs
Y -90 abs
SIEMENS ?i[‘ls'ﬂg;
P Y MOLD_PLATE_INSIDE
= £ PL_ G17 (XY)
% Cylinder surf. data HNo
7
o X 0.000 abs
¥ -90.000 abs
Figure 8-14 Entering the starting point
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v
Accept Accept the entered values.
‘_._’ . . . . -
Enter the following values for the horizontal straight line in the screen form:
Field Value Selection via toggle Notes
key
X 25 abs X For practice, specify
the first arc not as a
rounding but rather
as a separate
element. Therefore,
construct the straight
line only up to X25.
SIEMENS :;’:IT’F‘!: m
NC/UKS/EXAMPLE3/MOLD_PLATE Straight line X - —
P le Y X 25.000 abs
£~ al 0.000 °
g] Ll Transition to next element
£ R 5,000
-80
-85
-98
All para-
meters
=95
-160
=185
L] 5 10 |§ 20 2?- X
=, et | I oding [ mining PR ‘m’- ) “;2‘
Figure 8-15 Entering the horizontal straight-line segment for the contour
v Accept the entered values.
Accept
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VAN

Enter the following values for the arc in the screen form:

Dialog
select

Field Value Selection via toggle Notes
key

Direction of rotation Left X
R 5

X 30 abs X
Y -85 abs X
SIEMENS S

NC/UKS/EXAMPLE3/MOLD_PLATE

PlaY Direction of rotation

M R 5.000

2)

B e

ba : * 30,000 abs
~96.000 abs
270.000 °

Figure 8-16  Arc for the contour (bottom right)

Two construction solutions result after entering the Y end point. Select the
desired solution using the "Dialog select" softkey. The selected solution then
turns orange, and the alternative solution is displayed as a black dotted line.
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Dialog
accept

v

Accept

Accept your selection. The geometry processor automatically detects that the
programmed arc is connected tangentially to the straight line. The appearance of
the "Tangent. trans." softkey changes (i.e. is pressed).

SIEMENS

WC/UIKS/EXAMPLES/MOLD_PLATE Circle
R Direction of rotation
rl R 5.008
;;] = X 30.000 abs
— [ e ats m
e i 26,000 abs
i -85.000 abs
@ o
a2 Tangential trans.
T B 90,006 ©
[ 90.000 *
Transion o next sement i
L g7 A "o selection
{88
(-89
Lo
o1
5 2 7 ) 2 o,
S o L o |, e PORET Lo e

Figure 8-17 Arc for the contour — After selection

Accept the entered values.
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o

Enter the following values for the vertical straight line in the screen form:

Field Value Selection via toggle Notes
key
Y -20 abs X The end point of the
— . straight line is known.
er :;2::? n to next ?adlus X The transition to R36
is rounded with R5.

Accept

SIEMENS
NC/UKS/EXAMPLE3/MOLD_PLATE

P ot
i~ -
f&] N
o
el
END | END
-30
.
-5
-6
-78
-88
t
L] 18 pil 38

Transition to next element

Radius
5.00

Figure 8-18 Entering the vertical straight-line segment for the contour

Accept the entere

d values.
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VRN Enter the following values for the arc in the screen form:
Field Value Selection via toggle Notes
key
Direction of rotation Right X
R 36
X -30 abs X
Y -20 abs X
Transition to next Radius 5 X
element

SIEMENS 1215 pH|
NC/LIKS/EXAMPLE3/MOLD_PLATE

Circle

Pl ¥ Direction of rotation
r_ R 35000
|
o X -30.000 abs
B L v -20.009 abs
N | 8.000 abs
END J -0.188 abs
at 236.443 Tangent.
10 a2 146,443 trans.
B1 123557 °
112.885 °
Transition to :en element Change

o9 o
Radius selection

Figure 8-19 Entering the arc for the contour

v Accept the entered values.
Accept
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o

Enter the following values for the vertical straight line in the screen form:

element

Field Value Selection via toggle Notes
key
Y -90 abs X
Transition to next Radius 5 X Specify the radius R5

as the rounding.

Accept

Close
contour

Accept

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

SIEMENS :}ﬂ,’ﬂ‘
NC/UKS/EXAMPLE3/MOLD_PLATE

o %
Jog
e -
I~ al -96.608 °
ﬁg]— -0 TN w2 14643 °
el { ~ Transition to next element
= ~ Radius
[T —R 5,000
40
w

Tangent.
trans.
Change
selection

-50

Figure 8-20 Entering the vertical straight-line segment for the contour

Accept the entered values.

Close the contour. The pocket contour is nhow fully described.

SIEMENS m;.g‘
NC/UKS/EXAMPLE3/MOLD_PLATE Straight XY
PlaY
o X 0000 abs
ﬁs’] A -90.600 abs
[0 at 8.008
= a2 90.000 °
TR =\ — Transition to next element
/ Radius
! ( S~ _— A R 0.000
oo 40
-60
-80
~108
-20 L] 20
+ X
>
= Cont. w  Vari- Simu-
S o | L o |3, rewe POREE g s

Figure 8-21 Closing the contour

Accept the contour to apply it to your machining plan.
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Pocket

Select
tool

\d
Accept

Select the "Pocket" softkey.

Open the tool list and select "CUTTER20".

Apply the tool to the program.

Note:

The machining direction of the pocket has already been defined

header. The "Down-cut" setting was selected in this case.

Enter the following values for roughing in the screen form:

in the program

Field Value Selection via toggle Notes
key

F 0.15 mm/tooth X

Y, 120 m/min X

Machining Roughing X

Z0 0

Z1 15inc X If you enter the
machining depth as
an incremental
dimension, you must
enter a positive value
for the depth.

DXY 50% X

Dz 5

UXyY 0.3

Uz 0.3

Starting point automatically X If you select the
"automatically"
setting for the starting
point (insertion
position), the starting
point is specified by
ShopMill.

Insertion Helical X Set insertion to

EP 2 mm/rev X Helical W'th 2 .
mm/revolution pitch

ER 2 and 2.00 mm radius.

Lift mode To retraction plane X

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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SIEMENS

HC/UKS/EXAMPLE3/MOLD_PLATE

-4

= i
Eb e | oriing | By riing [

Cont.
mill.

Figure 8-22 Roughing a pocket

Mill pocket

Input Complete
T CUTTER20 D1
F 0.150 mmy/tooth
v 120680 m/min .
Machining v Graphlc
2 0000
21 15,080 inc
DXY 50000 %
Dz 5.000
UXY 8.300
e 0.300
Starting point automatically
Insertion Helical
EP 2,080 mm/rev
ER 26080
Lift mode
To RP
>
we|  Vari- Simu-
o ous Tation

v
Accept Accept the entered values.
Pocket
AR Select the "Pocket res. mat." softkey. Because the 20 mm cutter cannot machine
R5 radii, material will remain in the corners. Use the "Pocket reside. mat." function
to rough-machine the areas not yet machined with pinpoint accuracy.
Select
tool Open the tool list and select "CUTTER10".
v
Accept Apply the tool to the program.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key

F 0.1 mm/tooth X

\% 120 m/min X

Machining Roughing X

DXY 50% The maximum infeed
in the plane must be
50%.

DZ 5

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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v

Accept

Pocket |

Select
tool

v

Accept
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SIEMENS ng;g: j ﬁ
NC/UKS/EXAMPLE3/MOLD_PLATE Pocket resid. mat.
Py T CUTTER 18 D1 tool
r~ - F 0100 mm/tooth
f&] ) y 120098 m/min
g P v Graghic
el
QJ ’ DXy 50.000 %

Ll E . 0z 5.000
[ B Lift mode
ToRP
-5
]
40 20 L] 2 48
L - X
>
= o | L oo |3, raw PORCH N e
Figure 8-23 Machining residual material of the pocket

Accept the entered values.

Select the "Pocket" softkey.

Open the tool list and select "CUTTER10".

Apply the tool to the program.

Enter the following values for the re-machining of the pocket in the screen form:

Field Value Selection via toggle Notes
key
F 0.08 mm/tooth X
\% 150 m/min X
Machining Base X
Uxy The previously

entered allowance for
roughing must remain
set for the values in
the "Finishing
allowance plane
(UXY)" and "Finishing
allowance depth
(UZ)" fields.

This value is
important for
automatic calculation
of the traversing
paths.
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v

Accept

Pocket

Accept

SIEMENS
NG/ LIRS/ EXATPLES/TMOLD_PLATE
B
~
o
e
o
Bl
B
Be ~ Y
™~ - A
~— |~
-0
68
-he
A
-40 -20 [} 2 [
S en | L o |5, e PORET

Figure 8-24 Finishing a pocket

Accept the entered values.

Select the "Pocket" softkey.

Enter the following value for removing the residual material from the contour In the

screen form:

83417/
1223P
Mill pocket
Input Complete
T  CUTTER 18 D1
F 0.080 mm/tooth
v 150,000 m/min
Machining <+ =Base
20 0.000
21 15080 inc
DXY 50.800 %
UXY 0.300
U2 0.380
Starting point autematically
Insertion Helical
EP 2,000 mm/rev
ER 2,000
Lift
ToRP
>
ﬂ Vari- Simu-
= ous lation

Field Value Selection via toggle Notes
key

Machining Wall X
SIEMENS
NG/ LIKS/EXAMPLE3/MOLD_PLATE Mill pocket
Py Inp
~ T CUTTER 18
f&] P my
15 v 150.800 m/min
~ ;‘I:chin'llu —
%1 20 21 15.000 inc
S S N .
o ~ =

-0 ul

-5

Lift mode
To RP
-8
A /
-48 -20 L] 20 48
L . L + X

=, it |2 oriting |3y riing P (r':;““ ] ":: Simu-

Figure 8-25 Finishing the wall

Accept the entered values.
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9.4 Machining on several planes

Operating sequences

Mill the 60 mm circular pocket as in the "INJECTION_FORM" example in two

machining steps.

@) o O
O O
O @)
&) O

Figure 8-26 Circular pocket

1. In the first machining step, the pocket is machined by roughing with the 20 mm

milling cutter to -9.7 mm.

SIEMENS
HC/LKS/EXAMPLE3/MOLD_PLATE

mplete
CUTTER 20 D
6.150 mm/ tooth
126.600 llll'mlT1 Braphic
ntric view
Single position
0.000
6.008 Rectangle
0.008 pocket

Circular
pocket

Vertical

Comp. machining

Figure 8-27 Roughing the circular pocket
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2. In the second machining step, the pocket is finished using the same tool.

SIEMENS 1229
HC/UKS/EXAMPLE3/MOLD_PLATE
Py Input Complete
1

D
0.180 mmy/tooth
150.008 m/min

Graphic
Centric Hiew

Circular
pocket

L oing PRGN 3 Cort

Figure 8-28 Finishing the circular pocket

Use the following steps to specify the machining of the inside circular pocket: The
circular pocket is then machined to a depth of -20 mm.

Note:

The starting depth is now no longer at 0 mm, but at -10 mm!

© )
O O
) )
O O

Figure 8-29 Inside circular pocket

Select the "Mill." softkey.

Pocket

Select the "Pocket" softkey.
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Circular
pocket

\'4
Accept

Pocket
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Enter the following values for machining of the circular pocket in the screen form:

Field Value Selection via toggle Notes
key

F 0.15 mm/tooth X

\% 120 m/min X

Machining Roughing X

X0 0

YO 0

Z0 -10

] 30

Z1 -20 abs X

DXY 50% X

Dz 5

UXY 0.3

uz 0.3

Insertion Vertical X

Fz 0.1 mm/tooth X

— Input
~ - T CUTTER 28 D1
m] 4 F 0.150 mm/tooth
% v 120.880 m/min pa—
. - aphic
~ Machining et

Centric
@ g Single position
i,g X8 0.008
Bl Y8 0.008 Rectangle
o ] ~10.008 pocket
o 2 30.000
[5 Tl 21 -20.000 abs
N DXY 50.800 % =
Circular
02 5,000 e
UXY 0.388
vz 6.309
e T Insertion Vertical
F2 0190 mm/tooth -
Removing Comp. machining
™ -
/
\ »
(] -1 10
L - X
>
I= - Cont. c| Vari Simu=
S et | owio PERDTN E i i o lation

Figure 8-30 Roughing the inside circular pocket

Accept the entered values.

Select the "Mill." softkey.

Select the "Pocket" softkey.
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Circular
pocket

v
Accept

Simu-
lation
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Enter the following values for machining of the circular pocket in the screen form:

Field Value Selection via toggle Notes
key

F 0.08 mm/tooth X

\% 150 m/min X

SIEMENS Hlﬂ

NG/ UKS/EXAMPLE3/MOLD_PLATE Circular pocket

e Input Complete
& T CUTTER 20 D1
3 e
f Machining vav Graphic
8 Centric
5 Single position

X 0.000
g A 9.000
g 28 -10.080
8 2 30.000
o * 2 -20.000 abs
= uxy 0300
uz 8.
2 0.1

Figure 8-31 Finishing the inside circular pocket

Accept the entered values.

Start the simulation.

SIEMENS :’z’g
NC/UKS/EXAMPLE3/MOLD_PLATE

160,008 A 0,000 T CUTTER 20 D1
C 8.008 Rapid trav 128% 06:08:34

Driling | By Ming | S, Cont sc| Vo Simu-

mill. > lation

Figure 8-32 Simulation in 3D view

SCE_EN_700_030_ShopMill_4_7_17.docx

113



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

9.5 Taking obstacles into account

Operating sequences

The linking of various drill patterns, as you learned in example 1, can also be used for this
workpiece as well. Here, however, it is necessary to bypass one or more obstacles —
depending on the sequence of machining. Between the drill holes, the tool traverses to the
safety distance or to the machining plane — depending on your setting.

First, create the centering and drilling machining steps as done in example 1.
1. Centering

SIEMENS
NC/UWKS/EXAMPLE3/MOLD_PLATE Centering
GENTERDRILL 12 D1

T

F 150.800 mm/min
S 560 rpm
2
oT

Diameter
11000 Cins

8000 s view

it (ST T riing (B Cont

Figure 8-33 Centering machining step

2. Drilling

SIEMENS
NC/WKS/EXAMPLE3/MOLD_PLATE

DRILL 10 1
156,808 mmy/min
ag;:l: iy [
26,000 inc e
0T 8000 s

) =
\ Drilling
L5 /

leje dlel

5

I S

Figure 8-34  Drilling machining step
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Positions

.’.’

Follow the steps below to enter the associated drilling positions:

Select the "Positions" softkey.

First, create the left line of holes in the sequence from bottom to top.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key
Pattern Line X
Z0 -10
X0 -42.5
YO -92.5
a0 90
LO 0
L 45
4

v

Accept

Positions

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

SIEMENS

HC/UKS/EXAMPLE3/MOLD_PLATE
P Y

[RY
-

H [Geieieie cicdich

=50

~-108

Figure 8-35 Entering the line of holes

Accept the entered values.

Select the "Positions" softkey.
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Obstacle

Use the "Obstacle" function to specify a traversing path of 1 mm, since the right line of

holes is to be drilled next from bottom to top next for practice purposes.

You only have to enter the obstacle if you have switched the "Retraction position pattern”

toggle field in the program header to "Optimized" beforehand.

SIEMENS

G/LIKS/EXAMPLES/MOLD_PLATE Obstacle
p A 2 1,000

H g g e ey

S, it [N R g | Cort B Simu-

Figure 8-36 Entering the obstacle

v
iccent Accept the entered values.
Positions .
Select the "Positions" softkey.

.’/

Enter the following values for the second line of holes in the screen form:

Field Value Selection via toggle Notes
key

Pattern Line X

Z0 -10

X0 42.5

YO -92.5

a0 90

LO 0

L 45

N 4

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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v

Accept

Positions

Obstacle

v

Accept

Positions

o

SIEMENS

HC/UKS/EXAMPLE3/MOLD_PLATE Rou of positions
Y

]l i3

P REYE

H R goeeeced
<A\\

-50 L] 50 100
| : s .
wis  Drilling é Milling E& m : U:‘i'

Figure 8-37 Entering the line of holes

i)
g

Accept the entered values.

Select the "Positions"” softkey.

To get to the next drill pattern - the hole circle, another obstacle must be bypassed.
Enter Z =1.

Accept the entered value.

Select the "Positions" softkey.

Enter the following values for the six drill holes in the full circle in the screen form:

Field Value Selection via toggle Notes
key

Pattern Full circle X

Z0 -10

X0 0

YO 0

a0 0

R 22.5

N 6

positioning Straight X
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v
Accept

Positions |

Obstacle

v
Accept

Positions |

wn]

SIEMENS 241 P

NC/LIKS/EXAMPLE3/MOLD_PLATE
Y

] kap ] 0.008

R 22500
H 6
/\ positioning Straight

H RS 5 50000 c céciple -l

Figure 8-38 Entering the drill holes in the full circle

Accept the entered values.
Select the "Positions"” softkey.

To make the last drill hole, another obstacle must be bypassed.
Enter Z = 1.

Accept the entered value.

Select the "Positions"” softkey.

Enter the following values for the last drilling positions in the screen form:

Note:
If necessary, delete any existing positions using the DEL key.

Field Value Selection via toggle Notes
key

Pattern Rectangular X

Z0 -10

X0 0

YO 42.5
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Accept

Simu-
lation

SIEMENS.

HC/UKS/EXAMPLE3/MOLD_PLATE Pasitions

0%

P |¥ Rectangular
~ 2 -10.080
r&] X0 0.000 abs
15 ] 42500 abs Graphic
~ X1 abs view
el il abs
o x abs
12 Laass :; ﬁ
g v abs
t}' x4 abs
3;} ¥4 abs
& ¥ abs
5 5 abs
73
A1 25 f: ﬁ
i X1 abs
# ¥ abs
g X8 abs
8 abs
i
Bl
be

Figure 8-39 Entering the drilling positions

Accept the entered values.

Note:

This programming example is intended to familiarize you with the "Obstacle"
function. There are naturally more elegant methods of programming drilling
positions, including with only one obstacle.

Try out different strategies and decide which is the best for you.

Start the simulation.

&

-

SIEMENS
NC/UKS/EXAMPLE3/MOLD_PLATE

Top view

-1 - -8 0 -0 - ] k] @ @
425002 100.000 A 0.600 T DRILL 18
C 0.608 Rapid trav

=, e |2 oding | J; g | Cont

Figure 8-40 Simulation - Top view
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10. Example 4: Lever

10.10verview

Learning objectives

In this section you will learn the following new functions.
You will learn how to:

e Perform face milling

Create borders (auxiliary pockets) for solid machining around islands

Create and copy circular islands

Work with the machining step editor to machine islands

Perform deep-hole drilling, helix milling, boring and thread milling

Program contours using polar coordinates (version 6.4 and higher)

Task
_g “t r-—l — i
A-A - ‘ 20
1 1
40 9 30 70 85
304
0e
271
401
581
AI
L 150 a
Figure 9-1 Workshop drawing — Example 4
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Preparations

Figure 9-2  Workpiece — Example 4

Perform the following steps on your own:
1. Create a new workpiece with the name "Example4".
2. Create a new machining plan with the name "LEVER".

3. Enter the blank dimensions (for the procedure, see example 1).

Note:
Note that the blank is to be 25 mm thick and you must therefore set ZA to 5 mm.
After entering the data, the program header should look like this:

SIEMENS :g

NC/UKS/EXAMPLE4/LEVER

P Meas. un. m

"] Uark offset G54
Blank Block
X0 —48.000

Graphic

oun-c
Retract position pattern
Optimized

Figure 9-3  Workpiece dimensions in the program header
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10.2Face milling

Operating sequences

Face
milling

Select
tool

\4
Accept

Select the "Mill." softkey.

Select the "Face milling" softkey.

Open the tool list and select "FACEMILL63".

Apply the tool to the program.

Enter the following values for roughing in the screen form:

Field Value Selection via toggle Notes
key

F 0.1 mm/tooth X

\% 120 m/min X

Machining Roughing X

Direction Changing X

X0 -40

YO -70

Z0 5

X1 110 abs X

Y1 30 abs X

Z1 0 abs X

DXY 30% X

Dz 5

uz 1
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v

Accept

Face
milling

SIEMENS Haaon ¥
NC/UKS/EXAMPLE4/LEVER Face milling
PY T FACEMILL 63 D1
e F 0100 mm/tooth
i ] 120.689 m/min
Machining v .
= Direction E: Graphic
X8 -40.600
A -70.600
20 5.000
o X1 118.000 abs
il 30.000 abs
21 0.000 abs
DXY 30.008 %
D2 5.600
2 1000
]
50
108
~-158
-50 L] 50 108 150
[ X
>
= il Cont. Vari Simu-
SRR - o PR i Tation
Figure 9-4  Roughing the area

Accept the entered values.

Select the "Face milling" softkey.

Enter the following values for finishing in the screen form:

Field Value Selection via toggle Notes
key

F 0.08 mm/tooth X

\% 150 m/min X

Machining Finishing X

Note:

The finishing allowance must have the same value for both roughing and finishing,
because it refers to the subsequent finishing machining for the roughing step, and it
refers to the thickness of the material still to be removed for the finishing step.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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v

Accept

03/17/17|
SIEMENS e ) ﬁ
NC/UKS/EXAMPLE4/LEVER Face milling Select
Py T FACEMILL 63 D1 tool
& F 0.080 mm/tooth
we b y 150.000 m/min
L. Machining Ve .
= Direction % Gﬁ:ﬂ"
X8 ~40.008
Y8 -70.888
20 5.000
ler X1 110.000 abs
0l 30.000 abs
21 0.008 abs
DXY 30.008 %
12 1,000
Rl
58
100
158
-58 L] 50 100 150
! A " i - X
>
= Cont, Vari Simu-
S5 e | oweo PESDTUN 5 it & g

Figure 9-5  Finishing the area

Accept the entered values.

10.3Creating the border for the lever island

Operating sequences

Cont.
mill.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Note:

Just like pockets, islands are described as a contour in the graphic contour
calculator. They only become islands through linking in the machining plan. The first
contour in the machining plan always describes the pocket. One or more

subsequent contours are interpreted as islands.

Since there is no pocket in the case of the 'LEVER' example, you must put an
imagined auxiliary pocket around the external contour. This serves as a
necessary outside boundary for the traversing paths and thus forms the

frame in which the tool motions take place.

Select the "Cont. mill." softkey.
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New
contour

Create a new contour with the name "LEVER_Rectangular_Area".

Please enter the new name

LEVER_Rectangular_Areal

Figure 9-6  Creating the contour

Create the following contour on your own.
Round the corners with R15. Be sure to select the values in such a way that the
workpiece corners are covered by the pocket.

Figure 9-7  Border for the lever island

Compare your contour with the figure below.

SIEMENS. LA o

NC/UKS/EXAMPLE4/LEVER Straight line X

X

al

a2 .000
Transition to next element

Figure 9-8 = Completely constructed contour

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved. 125
SCE_EN_700_030_ShopMill_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

10.4Machining the lever

Operating sequences

Cont.
mill.

New
contour

Follow the steps below to enter the contour:

O

@\,\E
|

Figure 9-9 Lever contour

Select the "Cont. mill." softkey.

Create a new contour with the name 'LEVER_Lever'.

Please enter the new name

LEVER_Lever

Figure 9-10 Creating the contour

Once applied, enter the following values for the starting point of the contour line

in the screen form.

Field

Value Selection via toggle Notes
key
X -24 abs
Y 0 abs

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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\"2
Accept

VAN

SIEMENS

NC/UKS/EXAMPLE4/LEVER Starting point
P LEVER_LEVER
S o PL GI7(XY)
&5 Cylinder surf. data No
B5 lees
= X -24.990 abs
¥ 8.000 abs

004

02

]

092

o4

-0.96

-24.04 -24.02 -24 -2398 -23.96 M

=i nt. | Vari- Simu-
BN N = 2 e Tation

Figure 9-11 Creating the starting point

Accept the entered values.

Enter the following values for the first arc in the screen form:

Accept

Field Value Selection via toggle Notes
key
Direction of rotation  [Clockwise X
R 24 Radius and center
point are known.
| 0
SIEMENS .;"1‘:-21 m

NC/UKS/EXAMPLE4/LEVER

CRER] Direction of rotation

% B R 24.90¢

=

N0 | 3g X abs

E Y abs
1 0.608 abs
J 0.608 abs

28

al 90.000 °

B
Transition to next element
Radius

v Vari-
L s

Figure 9-12  Arc for the contour

Accept the entered values.
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A
e Create the inclined straight line tangential to the preceding element.
Tangent.
trans. Select the "Tangent trans." softkey.
NC/UKS/EXAMPLE4/LEVER Straight XY
& ¥
5|~ X abs
& i abs
EH i :; Tangential
Transition to next element
Log 1 R 0.008
18
te
-18
}--20
=30
20 10 L] 18 20
X
ST STV T ol Cont g Y i
Figure 9-13 Inclined straight line for the contour
Accept your input.
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Enter the tangential circular arc.
Tangent.
trans. Select the "Tangent trans." softkey.
Enter the following values for the circular arc in the screen form:
Field Value Selection via toggle Notes
key
Direction of rotation right X
R 8 Radius, center point
and end point are
X 85 abs X Known.
Y -8 abs X
| 85 abs X
NC /HPLEULELE R Circle
[ Direction of rotation
7 PR R 8.600
e -
. el I 85.000 abs
J 8.000 abs
5 al 349.150 °
a2 Tangential
B 180.000 °
B2 169.158 °
Transition to next element
R "‘“;m selection
L]
All para-
meters
-5
8‘5 9? 9|5 X
=, et |2 odino | riieg PR el
Figure 9-14  Arc for the contour
Dialog
e Accept the contour suggestion.
v
Accept Accept the entered values.
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—

Enter the following values for the horizontal straight-line segment up to end point X30

in the screen form:

Accept

Field Value Selection via toggle Notes
key
X 30 abs X
R 40 Enter 40 mm for the
radius to the
subsequent element.
SIEMENS
NC/UKS/EXAMPLE4/LEVER Straight line X
PleY X 30.000 abs
2 k30 fz Tam:l‘a'n):i':lDe
ﬁ Ve Transiunn:‘n:extalemenl
et w R )
e T | -
N\
Lo ]
//
S
-18
-20
F-38
=40
30 48 58 68 70 88
; - iy
=, et [ o [y minng RS - | =

Figure 9-15 Horizontal straight-line segment for the contour

Accept the entered values.
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v

Accept

Read the note below for the subsequent inclined straight-line segment:

Note:

The tangential transition is always referenced to the main element only. This means
that the straight line does not connect tangentially in this case (see figure below).

Main element _E)

ot tangential __._G\

Rounding

Main element

SIEMENS

NC/UKS/EXAMPLE4/LEVER Straight XY
Pl
<% | X abs
& Y abs
B 2 :
= Transition to next element
N Radius
B 50 R 0.000
e
40
» T T
/ e
[ ==
. >
PR I N
-28
-48
-60
-28 (] 28 48 68 8o 108 5
=] i nt. ne | Vari=
S o | L oo |3 ree (O =

Figure 9-16 Inclined straight line for the contour

Accept your input.
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I

Tangent.
trans.

All para-
meters

Dialog
select

Dialog
accept

Accept

Enter the tangential circular arc.

Select the "Tangent trans." softkey.

Select the "All parameters" softkey.

The "All parameters" function gives you detailed information on the arc.

This can be used, for example, to check the entered values
(e.g.: Does the arc end vertically?).

Enter the following values for the circular arc in the screen form:

Field Value Selection via toggle Notes
key

Direction of rotation right X

R 8

Y -58 abs

| 0 abs

J -58 abs

SIEMENS nw;u: :' ﬁ

NC/WKS/EXAMPLE4/LEVER Circle

Plet Dircction of rotation
% | R 8000
= . X -8.808 abs
- X -15.360. inc
v -58.000 abs
h Y 3136 inc
a4 I 0009 ab
/ 600 abs
- /1 ~7.368 inc
END ' -58.008 abs
/o 3136 inc
/o 26922 ° =
; - ge
[-6 / “f Tﬂ"“”;;:'m . selection

B2 158.922 °
Transition to next element

All para-
meters

Figure 9-17  Arc for the contour

Select the desired contour suggestion.

Accept the contour suggestion.

Accept your input.
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o

Tangent.
trans.

Specify the vertical straight-line segment (automatically tangential)

up to the end point Y-27.

Select the "Tangent trans." softkey.

Enter the following values in the screen form:

Field Value Selection via toggle Notes
key
Y -27 abs X
R 18 X Round the transition

to the subsequent
straight line using
R18.

v

Accept

SIEMENS

NC/UKS/EXAMPLE4/LEVER Straight line ¥
S v -
= al
% % a?
B Transition to next element
o | Radi
R
— 38
-
1] [-35
END
48 selection
All para-
-45 meters

-50

-55

Figure 9-18 Vertical straight-line segment for the contour

Accept the entered values.
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v
Accept

VAN

Tangent.
trans.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Specify the inclined straight line.

o7
SIEMENS e )
NC/UKS/EXAMPLE4/LEVER Straight XY
ERES]
H |~ X abs
5 60 v e
= -~ al :
oo |~ = 8
. (40 Transition to next element
7 R 0.000
e p aE—
1 / — |
| {
e[l T . j Change
L= selection
20 e
4 All para-
/ meters
19 /
/
/
60 /
88
-188
-20 8 2 40 66 80 100
A - X
>
=/ . Cont el Vari- Simu-
S et |2 o |0 e PO i o Tation

Figure 9-19 Inclined straight line for the contour

Accept your input.

Close the contour to the starting point with an arc.

Select the "Tangent trans." softkey.

Enter the following values for the starting point of the contour definition in the screen

form:
Field Value Selection via toggle Notes
key
R 24
X -24
Y 0 X
| 0

SCE_EN_700_030_ShopMill_4_7_17.docx
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v

Accept

Accept

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

SIEMENS
NC/UKS/EXAMPLE4/LEVER Circle
P Direction of rotation
R 24.600

=4

)

-24.000 abs
0.000 abs

X
, =
I
J 0.600 abs
al 131.955 ° Tangent.
a2 Tangential trans.
Bl 99.000 ©
B2 41.955
Change
selection

Transition to next element
All para-

meters

0.600 abs

Tl ~ 70

us
R 0.000

x
Cancel
v
Rccept
mu-

-25 -20 -15

Figure 9-20 Arc for the contour

Accept the entered values.

Accept the contour.
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Pocket

Select
tool

\d
Accept

Follow the steps below to rough and finish the pocket taking into account the lever
contour:

\

4

Figure 9-21 Roughing and finishing around the lever

Select the "Pocket" softkey.

Open the tool list and select the "CUTTERZ20" milling cutter.

Apply the tool to the program.

Enter the following values for roughing in the screen form:

Field Value Selection via toggle Notes
key

F 0.15 mm/tooth X

\% 120 m/min X

Machining Roughing X

Z0 0

Z1 6 inc X

DXY 50% X Specify the maximum
infeed in the plane in
%.

DZ 6

UXY 0

uz 0.3

Starting point automatically X

Insertion Vertical X

Fz 0.15 mm/tooth X

Lift mode To RP X

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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\"d
Accept

Pocket

SIEMENS n%’;}’?‘f?l 3 ﬁ
NG/ LIKS/EXAMPLE4/LEVER Mill pocket
Y Input Complete
% T CUTTER 26 D1
G (b F 0.150 mm/tooth
~ y 120000 m/min
] f 100 Machining v
. 20 0.000
21 6.008 inc
DXY 50.000 %
02 6.000
50 XY 0.000
uz 8.300
— Starting point automatically
e Z Insertion Vertical
F2 0.150 mm/tooth
Lift mode
Lsp ToRP
100
+-150
=50 L] 50 100 150
L It n i - X
>
= q - i e
S e | A o | ey FAREESS B ot

Figure 9-22  Roughing the contour

Accept the entered values.

Select the "Pocket" softkey.

Enter the following values for finishing in the screen form:

Field Value Selection via toggle Notes
key

F 0.08 mm/tooth X

\% 150 m/min X

Machining El{;wésehlng X

Z0 0

Z1 6 inc X

DXY 50% X Specify the maximum
infeed in the plane in
%.

UXY 0

uz 0.3

Starting point Manual X

XS 70

YS -40

Insertion Vertical X

Lift mode To RP X
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v

Accept

10.5Creating the border for the circular island

SIEMENS

50

=188

=158

-50

BT
125 Pr|
Mill packet
Input Complete
T  CUTTER 28 D1
F 0.080 mm/tooth
v 150.808 m/min
Machining “77Base
28 0.080
21 6.000 inc
DXY 50.008 %
UXY 0.000
{173 0.300
Starting point Manually
XS 70.000
Ys -40.000
Insertion Vertical
2 8.158 mm/tooth
Lift
To RP
>
»c Vari- Simu-
=L ous lation

Figure 9-23  Finishing the base

Accept the entered values.

Operating sequences

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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Create the border as the traversing path boundary for milling on your own
Mill to a depth of -3.

o

58'

Figure 9-24 Contour of border for the circular islands

Note:

The values R36 and R26 result from the corresponding island radius +
cutter diameter (here, 20 mm + 1 mm allowance)

The radii R5 and R15 are freely selected.
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Select the "Cont. mill." softkey.

N : " "
e b Create a new contour with the name "LEVER_Lever_Area".
Please enter the new name
LEVER_Lever_Areal
Figure 9-25 Creating the contour
Construct the boundary of the traversing paths as described above such that the
20 mm milling cutter fits through everywhere between the boundary and the
islands. Enter this boundary contour in the same way as the lever contour.
L o | B rime | OF -
Figure 9-27  Arc contour section, right
For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved. 139
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10.6Creating the 30 mm circular island

Operating sequences

Cont.
mill.

New
contour

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Follow the steps below to create the 30 mm circular island shown in the figure.

() ®

@

Figure 9-28 30 mm circular island

Select the "Cont. mill." softkey.

Create a new contour with the name "LEVER_Circle_R15".

Please enter the new name

LEVER_Circle_R15]

Figure 9-29 Creating the contour

Create the circular contour on your own (see figure below). The starting point of the

circle construction is at X-15 and YO.

Note:

Make sure that some values are specified with incremental dimensions!

SIEMENS 36 P
NC/UKS/EXAMPLE4/LEVER

PleY Direction of rotation

% | R 15.000

F X 9.000 inc
~ ¥ 0,009 abs
L3 20 | 15.000 inc
Eel J X

ﬂ] al 99.000 °
=

Bt 90000 ©
L10 B2 006 °
Transition to next element

am
0.000

FS

2 oning |y g | B ':"‘:I';'-

Figure 9-30 Circular island contour
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10.7Creating a 10 mm circular island

Operating sequences
Follow the steps below to create the 10 mm circular island shown in the figure:

() ®

©

Figure 9-31 10 mm circular island

Select the "Cont. mill." softkey.

e Create a new contour with the name "LEVER_Circle_R5_A".

Please enter the new name

LEVER_Circle_R5_A

Figure 9-32 Creating the contour

Create the circular contour on your own (see figure below). The starting point of the
circle construction is at X80 and YO.

Note:

Since this circular island will be copied in the next step, you must specify the
contour with incremental dimensions so that you only need to change the starting
point when copying.
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SIEMENS
NC/LIKS/EXAMPLE4/LEVER Circle

Pl ciexdrdii

B 0.609 °
Transition to next element
Cham

FS 0.008

Figure 9-33 10 mm circular island contour

After entering the circle, the broken-line graphic looks like this.

SIEMENS
NC/UKS/EXAMPLE4/LEVER
il

Figure 9-34  Broken-line graphic
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10.8Copying the 10 mm circular island

Operating sequences

Follow the steps below to copy the circular island created in the previous step:
O

©

Figure 9-35 10 mm circular island

Copy . . .
Navigate to the "LEVER_Circle_R5_A" contour and copy it.
SIEMENS =L
NC/UKS/EXAMPLE4/LEVER
Program header 654 Block
Face milling @ T=FACEMILL 63 F=0.1/t U=128m X8=-48 Y8=-78 20=5 21=0
Face milling ==%  T=FACEMILL 63 F=0.08/t U=158m XB=-48 Y0=—70 205 21-0
Contour LEVER_Rectangular_Area
Contour LEVER_LEVER
Mill pocket = T=CUTTER 20 F=8.15/t U=128m 20=8 Z1=6inc
Mill pocket #v7B T-CUTTER 20 F=0.08/t U=156m 28-0 21=6inc
I i | T, v [T S
Figure 9-36 Copying the contour
For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved. 143
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Paste

Accept

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Paste the copied contour and name it "LEVER_Circle_R5_B".

SIEMENS

NG/LIKS/EXAMPLE4/LEVER

P N18 Program header G54 Block

% N20  Face milling = T=FACEMILL 63 F=0.1/t U=120m Xo=—40 Y8=-70 26=5 21=0
% H30 Face milling ve T=FACEMILL 63 F=0.08/t U=150m Xb=—48 YB=-70 26=5 21=0
[ H4@  Contour LEVER_Rectangular_Area

/~1N58  Contour LEVER_LEVER

43N0 Hill pocket

H7@  Mill pocket Mew contour

/~1N88  Contour
Contour

End of program

Figure 9-37 Entering the name for the copied contour

Accept your input.

Once applied, your machining plan should look like this:

SIEMENS.

HC/UKS/ EXAMPLE4/LEVER
P N1 Program header 654 Block. 8]

C5 N2@ Face milling “  T=FACEMILL 63 F=0.1/t U=126m X@=-48 Y8=-78 20=5 21=0

% N3@ Face milling =v=  T=FACEMILL 63 F=8.88/t U=150m X0=-4 Y6=-70 26=5 21=0
7~1N48  Contour LEUER_Rectangular_Rrea

7~{Ns0  Contour LEVER_LEVER

43 (N§0  Mill pocket = T=CUTTER 28 F=0.15/1 U=120m 20=0 21=inc

1@ 70 Mill pocket =B T=CUTTER 26 F=0.88/t U=150m 26=0 21=6inc:

/-1N8@  Contour LEUER_Lever_frea

{90 Contour LEVER_Circle_R15

/| N100 Contour LEVER_Circle_RS_A

o0 End of program

Figure 9-38 Pasted contour in the machining step editor

Now you only have to change the starting point, as you have specified the contour

using incremental dimensions.
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>

Open the contour. You can now use this key in the open contour to open the
selected geometry element for changing.

Enter the following values for the starting point of the contour definition in the screen

form:
Field Value Selection via toggle Notes
key
X -5
Y -58

v

Accept

SIEMENS

HC/UKS/EXAMPLE4/LEVER
Y

Starting point
LEVER_Circle_R5_B
PL G17 (XY)
Cylinder surf. data

X -5.000 abs

¥ -58.000 abs

Figure 9-39 Changing the starting point

Accept the entered values.
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10.9Machining the circular island with the help of the editor

Operating sequences

Mark

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Follow the steps below to machine the three circular islands: In doing so, you will
learn additional functions of the machining step editor that will help you to reuse
and manage parts of the machining plan (see Functions of the machining step

editor).

The following contour serves as the traversing path boundary for machining the

islands.

Figure 9-40 Traversing path boundary

Your machining plan will look as follows:

SIEMENS

NC/UKS/EXRMPLE4/LEVER
P H18 Program header 654 Block
5 H20  Face milling @ T=FACEMILL 63 F=0.1/1 U=120m X@=-48 Y8=-78 20=5 21=

5 N30 Face milling ww7  T=FACEMILL 63 F=0.08/t U=150m XB=-48 Y8=-70 20=5 21=0

7=+ N48  Contour LEVER_Rectangular_firea

/~1H58  Contour LEVER_LEVER

42 He@  Mill pocket 7 T=CUTTER 20 F=8.15/t U=128m 26=0 21=6inc

(3/H7@  Mill pocket w78 T=CUTTER 20 F=0.88/t U=156m 20=8 Z1=6inc

/N8B Contour LEVER_Lever_frea

~{H9@ Contour LEVER_Circle_R15

/| H10@ Contour LEVER_Circle_R5_A

7110 Contour LEVER_Circle_R5_B =

] End of program

A, viing | Ay riing | Gt E

Figure 9-41 Machining plan

lation

Mark the two machining steps for roughing and finishing

the pocket.
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Copy

Paste

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Copy the marked machining steps.

SIEMENS e
HC/UKS/ EXAMPLE4/LEVER

P N1@ Program header G54 Block
% N2 Face milling ¢ T=FACEMILL 63 F=0.1/t U=120m X8=-48 Y8=-70 20=5 21=0
S N3@  Face milling #77  T=FACEMILL 63 F=0.08/t \=150m X6=-40 Yo=-70 20=5 21-0
[~ N4@  Contour LEVER_Rectangular_Area
~{N58  Contour LEVER_LEVER
NBR  Mill pockst % T=CUTTER 20 F=0.15/t U=120m 28=0 21=Binc
N7@  Mill pocket w=7B T-CUTTER 20 F=0.08/t U=156m 28-0 Z1=Ginc:
N8 Contour LEVER_Lever_frea
/~{N98  Contour LEVER_Gircle_R15
£~ N180 Contour LEVER_Circle_R5_A
/~{N11@ Contour LEVER_Circle_R5_B
{3 N120 Mill pocket = T=CUTTER 20 F=0.15/t V=128m 200 21=Ginc
B End of program

Figure 9-42 Marked machining steps

Paste the machining steps below the contours. This links the

solid machining technologies with the contours.

SIEMENS L7

HC/LKS/EXATMPLE4/LEVER

N1@ Program header G54 Block. C

28 Face milling v T=FACEMILL 63 F=0.1/1 U=120m X=40 Y3=-70 20=5 21-0

N3@  Face milling #vv  T=FACEMILL 63 F=0.88/t U=158m XB=-48 Y8=-70 20=5 21=0

H48 Contour LEVER_Rectangular_Area

N5@  Contour LEVER_LEVER

N6  Mill pocket ¥ T=CUTTER 20 F=8.15/t U=128m 20=0 21=Binc

Mill packet ==<B T=CUTTER 20 F=0.88/t U=158m 26=0 Z1=Ginc
N8@ Contour LEVER_Lever_frea
N9@  Contour LEVER_Circle_Ri5
N100 Contour LEVER_Circle_R5_A
N110 Contour LEVER_Circle_RS_B
N120 Mill pocket = T=CUTTER 20 F=.15/t U=128m 26=0 Z1=Finc

SEE? 7 2B YRR

End of program

Figure 9-43 Pasted machining steps

The two solid machining technologies — roughing and finishing — still have to be

adapted to the new machining depth:
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Open the machining step for roughing.
' Enter the following values for roughing in the screen form:
Field Value Selection via toggle Notes
key
Z1 3inc X
Starting point Manual X
XS 70
YS -10
SIEMENS L i j
NC/UKS/EXAMPLE4/LEVER Mill pocket
; il b —— Complete
= L1a0 e e
~ Machining v
QJ 21 g:g: inc
< XY 50.000 %
I~ 150 D2 6.000
I~ UXY 0.000
o~ vz 0.388
] %arﬁnnwintnma Manually
l_' :ﬁemon = Vertical
= R 9150 mm/tooth
Lift mode

|50 To RP

=108

+-158

-5 L] 58 180 150

IS T oring |y mitng | B c'm'- '] ”;'; f;x':

Figure 9-44 Adaptations for roughing

v
Accept Accept the entered values.

> SIEMENS

NC/LIKS/EXAMPLEA/LEVER

= =
=

50

] <[ RRariEd o R

<l
B

Cont.
mill.

Driting |, wiing | B

Graphic
view

1z 0.300
Starting point Manually
XS 70.000

Insertion " Uertical
8.150 mm/tooth

To RP

Figure 9-45 Adaptations for finishing

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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v
Accept Accept the entered values.
Graphic
e This will show which geometries belong to the finishing technology
(machining plan graphic).
NC/WKS/EXAMPLE4/LEVER
Py
=i
e
&
3
<l
i~
~
e
~
el ind
-
Figure 9-46 Broken-line graphic
lation Check your intermediate result by way of simulation.
NC/UKS/EXAMPLE4/LEVER
7;-,;6.8!0'2[' 12;.00“1 i &;ﬂTCIﬂT;IZG : = D1 =
C 9,608 Rapid trav 126% 08:13:43
= & E
Figure 9-47  Simulation - Top view
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Functions of the machining step editor

Graphic
view

Search

Mark

Copy

Paste

Cut

.

Renumbering

Settings

-
mm

Below is an overview of the functions of the machining step editor:

Use the "Graphic view" softkey to change to the broken-line graphic.

You can use the "Search" softkey to search for texts in the program.

You can use the "Mark" softkey to select more than one machining step for
further editing (e.g. copying or cutting).

You can use the "Copy" softkey to copy machining steps to the clipboard.

You can use the "Paste" softkey to paste machining steps from the clipboard to
the machining plan. The machining step(s) are always inserted after the
currently marked machining step.

You can use the "Cut" softkey to copy machining steps to the clipboard and

simultaneously delete them from their point of origin. This softkey can also be
used as a deletion key.

Use this softkey to go to the expanded menu.

Use the "Renumbering” softkey to renumber the machining steps.

Use the "Settings" softkey to open the Settings dialog. Here, you set whether
numbering is to be automatic or whether the block end, among other things is to
be displayed as a symbol.

Use this softkey to return to the previous menu.
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10.10 Deep hole drilling

Operating sequences

Follow the steps below to predrill:

Figure 9-48 Deep hole drilling

9. Dril .
i Driling Select the "Drill." softkey.
Drillipg
i Select the "Drilling Reaming" softkey.
Select
e Open the tool list and select "PREDRILL30".
v
G EERL Apply the tool to the program.
Enter the following values for deep hole drilling in the screen form:
Field Value Selection via toggle Notes
key
F 0.1 mm/rev X
\% 120 m/min X
Depth reference Tip X
Z1 -21 abs X
DT Os X
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v

Accept

Positions »

SIEMENS

NC/LIKS/EXAMPLE4/LEVER

%Iﬁﬁ????ﬁﬁ? BRG]

Drilling

v

21
oT

Figure 9-49 Entering the drill hole

Accept the entered values.

Enter the following values for the drilling position in the screen form:

Accept

Field Value Selection via toggle Notes
key
Positions Rectangular X
Z0 -6
X0 70
YO -40
SIEMENS
HC/UKS/EXAMPLE4/LEVER Pasitions.
Py Rectangular
=3 20 -6.080
S Xe 70.000 abs
r~ ] -40.080 abs Graphic
~ X1 abs
<] 1 abs
X2 abs
fg\‘ -39.95 = &
i X3 abs
~ 3 abs
~ X4 abs
@ 4 abs
el X5 abs
o A s
Be -4 6 abs
X7 abs
Y7 abs
X8 abs
Y8 abs
-40.05
69.95 70 70.85
X
S, e [EMEVTE T viing | Cont - =

Figure 9-50 Entering the position

Accept the entered values.
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10.11 Milling a helix

Operating sequences
Follow the steps below to remove the residual material of the circular ring

Straight
Circle

Select
tool

remaining after the drilling by way of a helical motion:

Figure 9-51 Milling a helix

Select the "Strght Circle" softkey.

Open the tool list and select "CUTTER20".

Apply the tool to the program.

Enter the following values in the screen form:

Field Value Selection via toggle key

Notes

\Y 120 m/min X

\"4
Accept

SIEMENS

NC/UKS/EXAMPLE4/LEVER Tool
P Y T CUTTER 28

& ] 126,088 m/min
& [} DR

79 He

r~

QJ

&2

50

)

=158
-50 L} 50 108 150
i i L L - X

j  Straight
4 Circle

Figure 9-52  Milling a helix

Accept your input.
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Straight |

Rapid
traverse

v

Accept

Select the "Straight" softkey.

Select the "Rapid traverse" softkey.

Enter the following values for the starting point of the contour definition in the screen

form:

Note:

Since milling is performed here without cutter radius compensation, you must

position the milling cutter with its circumference to the tap hole diameter (here:

45.84 mm) minus the finishing allowance.

Field Value Selection via toggle Notes
key

X 82 X

Y -40 X

VA -5 X

Radius compensation | Off X

SIEMENS o

NC/LIKS/EXAMPLEA/LEVER Straight
X 82.889 abs
¥ -40.000 abs
-5.000 abs
abs

=] =
—

Graphic

2

SP1
F *Raptrau*  mm/min
Radius comp. =

-40.05

8195 82 8205
i i n

j  Straight
£ Circle

Figure 9-53 Positioning

Accept the entered values.
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Helix

Select the "Helix" softkey. Enter the following values for the helix in the screen form:

Accept

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Field Value Selection via toggle | Notes
key
l 70 X
J -40 X
L 3 mm/rev The pitch of the helix
is 3.
A -23 abs X
F 0.1 mm/tooth X
Note:

Since the tool traverses along an inclined path, 6 revolutions are created here to
prevent any residual material from remaining (even though the end depth is

already reached after 5 revolutions).

SIEMENS

12:55 PH m
HC/UKS/EXAMPLE4/LEVER
Y Direction of rotation ¢

76.000 abs
-40.000 abs

-

3.000 mm/rev

- Graphic
23.000 abs T

-20

" NODe—

8.188 mm/tooth

7?7 ERET vt T

IR el

L-ap a .

=50

x
cel

v
pt

g

60

i Straight
& Circle

Figure 9-54  Entering the helix

Accept the entered values.
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10.12 Boring

Operating sequences

Follow the steps below to machine the circular pocket to the required dimensions
using a boring tool:

Figure 9-55 Boring a circular pocket

2, riling Select the "Drilling" softkey.
Boring Select the "Boring" softkey.
SeIeIct Open the tool list and select "DRILL_tool".
tool
v Apply the tool to the program.
0K
Enter the following values for the machining in the screen form:
Field Value Selection via toggle Notes
key
F 0.08 mm/rev X
500 rpm X
Z1 15inc X
DT Os X
SPOS 45
Lift mode Lift X The "Lift" option
withdraws the tool
from the contour
before it retracts from
the drill hole. This
option may only be
used with one-edged
tools.
D 0.5
Note:
The angular position of the tool during lifting is specified by the machine
manufacturer.
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\"4
Accept

Positions }

Accept

SIEMENS. - e

HC/UKS/EXAMPLE4/LEVER Boring

| 2= B=E30877 2 7 P2 R

Figure 9-56 Boring

Accept the entered values.

Position the tool to the drill hole center. The dimension 45.84 mm is specified by the
set tool diameter.
Instead of entering the position, you can also use the Repeat position function here.

Enter the following values for the position in the screen form:

Field Value Selection via toggle Notes
key

Z0 -6

X0 70

YO -40

SIEMENS.

HC/UKS/EXAMPLE4/LEVER

B

‘a Driling [T P c'::.

Pasitions

P Y Rectangular
5 ] ~6.000
=S X0 70000 abs
~ ] -40.000 abs p—
~ X1 abs
0 ¥l abs
¢l X abs
J{\‘ -39.95 g ;
~ 3 abs
~ X4 abs
el Y4 abs
el x5 abs
o 5 abs
X6 abs
Pl e abs
T 7 abs
= ¥ abs
2 X8 abs
ﬁ 7] abs
[
4005

Figure 9-57 Positioning

Accept the entered values.
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10.13 Thread milling

Operating sequences

Thread
milling

Select
tool

Accept

Figure 9-58 Thread milling

Select the "Milling" softkey.

Select the "Thread milling" softkey.

Open the tool list and select "THREADCUTTER".

Apply the tool to the program.

Mill the thread from top to bottom. The "THREADCUTTER" is used for this (F 0.08
mm/tooth, v 150 m/min and pitch 2 mm). A right thread is to be milled to Z-23
(absolute dimension). Due to the overtravel of 3 mm, the thread is always milled
cleanly down to the workpiece lower edge even if the lowest tooth is slightly worn.

The help screens are very useful for the input. Compare your entries with the figure
below:

SIEMENS
NC/UKS/EXAMPLE4/LEVER
T THREAD CUTTER
F 0.080 mm/f
v 150.000 m/min
Machining v
28 ->21
RH thread
Internal thread
8

-23.000 abs

EaORIEES = of cipIriviPd ) o pipd Al

Figure 9-59 Thread milling

Accept the entered values.
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Positions

Specify the position for the thread.

Enter the following values in the screen form:

Accept

Field Value Selection via toggle Notes
key

Z0 -6

X0 70

YO -40

SIEMENS

NC/UKS/EXAMPLE4/LEVER Positions

[ Rectangular

& 20 -6.000

o X0 70.000 abs

~ ] -40.000 abs

~ J Xt abs

@ 1 abs

B " =

:: X3 abs
¥3 abs

~ 5: b

% X5 abs

ﬁ: ¥5 abs

N:] X6 abs
6 abs

il X7 abs

g 7 abs

K; X8 abs

1’] A abs

ﬂ.E

Figure 9-60 Entering the position

Accept the entered values.
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10.14 Programming contours using polar coordinates

Programming with polar coordinates

Contour elements in workpiece drawings often reference a pole point. In this case,
you do not know the Cartesian coordinates (X/Y), but instead the polar
coordinates, i.e. the distance and the angle to this pole.

Now we will slightly modify the lever as a further exercise: The lower "lever arm"
is no longer perpendicular to the zero point at X0, but is rotated clockwise by
10°.

In this example, you will learn how to program this position graphically without
using the pocket calculator or any auxiliary constructions.

Figure 9-61 Programming the lever using polar coordinates

Operating sequences

First, move the cursor to the arc, whose center point has to be re-dimensioned
(see figure below).

SIEMENS b
NC/UKS/EXAMPLE4/LEVER

J0§

Circle:
Direction of rotation
R 8.600

|
)&
-

-8.000 abs
-15.368 inc
-58.880 abs

» TN

3136 inc

X

X

v

u

1 8.800 abs
1 -7.368 inc
J

J

a

a2

d

-50.000 abs
3136 inc
246922 *

1
Tangential
. . Bl 90.000 *
~ p2 156922 °
4 Transition to next element

P
P
|

Cham
FS 0.008
=58

i Rk s clcRirirard cle Rkt

Figure 9-62 Cursor on arc

mn
v

Expand the menu.
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Position the cursor on the element in front of the arc and paste the pole at this point.
Place the pole at the zero point.
SIEMENS 'a‘., i} m
NC/UKS/EXAMPLE4/LEVER Pole input
rre e L

_\

-

g
§

0.85

Y )

S0 | R Y 7 7 VIR 7

&

H
=
=
5]

Figure 9-63 Entering the pole

v
Accept Accept your input.

Next, adjust the values of the arc:
1. In the dialog window of the arc, delete the values that are no longer valid:

Y-58, 10 and J-58.

SIEMENS

NC/UKS/EXAMPLE4/LEVER Circle
P & Direction of rotati [
G |- 8.000
G [ o o
Bl i &
[ <L Cartesian
/[: ¥ L | b=
r~E : abs
~q1 ::
§ {' e E% Tangential
"{’ o ro Tﬂrzamitinnton-xmm;m
é‘ FS 0.000

-20
Pl
] e

(60

-80

20 L] 28 48 60 80 108
X
E e [ERETTRE ST 'm'- 5] ":;;'
Figure 9-64 Deleting the values
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v

Accept

Accept
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2. Toggle the coordinates for input of the center point from "Cartesian" to "Polar".
Enter the distance to the pole and the polar angle (see figure below).

SIEMENS
:/ JKS/EXAMPLE4/LEVER

Transition to next element
Cham
FS

HC,

3
3
E3
=
~
&2
€]
r~
~
~
=
<]
B
&
o

"
Cl
ay
W
’\.F
o
e

Figure 9-65 Entering the distance to the pole and polar angle

Accept your input.

Accept the change.

The broken-line graphic shows that the auxiliary pocket "LEVER_Lever_Area" and
the circular island "LEVER_Circle_R5 B" must also be adapted in the same way.

SIEMENS B‘
NC/UKS/EXAMPLE4/LEVER

50

s I

SR | BRI Y 27 P

Figure 9-66 Broken-line graphic after shifting
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Change these two contours on your own. In doing so, note the following information.

Notes:

For the auxiliary pocket, you may proceed a bit "rougher" and approximate the
polar dimensions of the center point of arc R26 with Cartesian dimensioning
(X-10/Y-57). Then, the contour can be closed directly with a vertical line.

The starting point for the circular island is already dimensioned with polar
coordinates. Only the center point of the full-circle arc must be changed.

SIEMENS

b1
@
-

S |~
7 e
~-

A
~ -58
M=
~ T
[ e
<] 60
<]
=]
b 78
T
T -80
Pl
ﬁ.l]
END =

NC/UKS/EXAMPLE4/LEVER

Circle

Direction of rotation
R 26.000
X -36.000 abs
¥ -57.000 abs
| -10.000 abs
K] -57.000 abs
! 248691 °
/ a2 Tangentia
/ B1 98.000 °

B2 .691 °

Transition to next element
/ Cham

Fs 6.600

trans.

Change
selection

Figure 9-67 Adapting the border

SIEMENS

P g ¥

N

w0 | e BEOR7 7 Y BT e

HC/UKS/EXAMPLE4/LEVER

X 9.203 abs
¥ -52.195 abs
Polar
L2 5.008 inc
$2 -100.000 abs®
al 170.000 °
B 170.600 °

B: a.000 °
Transition to next element

us
R 0.000

Figure 9-68 Adapting the circular island
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After successful adaptation, your broken-line graphic looks like this:

SIEMENS

NC/LKS/EXAMPLE4/LEVER

58

Ol R v

e BRE

IR |

=

Figure 9-69 Broken-line graphic
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11. Example 5: Flange

11.1 Overview

Learning objectives
In this section, you will learn how to
e Create a subprogram
e Mirror machining steps
e Chamfer any contours

e Create longitudinal and circular slots

Task
132
150
Figure 10-1 Workshop drawing — Example 5
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11.2

Note:

All machining steps have been explained and nearly all softkeys / keys to be
selected / pressed have been shown in the previous examples. In this example, the
whole sequence of inputs will no longer be specified, but instead only essential
information and the most important softkeys and keys to be pressed.

Creating a subprogram

Operating sequences

New

The creation and functioning of subprograms is explained taking the example of
the workpiece "CORNER_MACHINING".

Following the steps below you can machine the four corners with the help of a
subprogram and the Mirror function.

@)

Figure 10-3 Contour of the four corners

Create a new sequential program with the name "CORNER_MACHINING". You
will later link this program as a subprogram.

New sequential program

Type ShopMill

Figure 10-4 Creating a subprogram

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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Enter the following data for the program header. The blank dimensions will be
specified later centrally in the main program.

SIEMENS
HC/UKS/ EXAMPLES/CORNER_MACHINING

Program header
Meas. un. mm
M Uork offset 654
Blank None:

PL GI7(XY)
Retraction plane
RP 10080
Salety distance
SC 2,000
Machining sense
Down-cut
Retract position pattern
Optimized

Figure 10-5 Entering the program header for the subprogram

v
Accept Accept the entered values.

mill. Select the "Cont. mill." softkey.

New
S Create a new contour with the name "CORNER_M_SURFACE".
Please enter the new name
CORNER_M_SURFACE
Figure 10-6 Creating the contour
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Specify the starting point. The top right corner, for example, will be constructed.

SIEMENS o w
NC/ UKS/EXAMPLES, CORNER_MACHINING Starting point
Y

CORNER_M_SURFACE
PL G17 (XY)

X 57.000 abs
it 50.008 abs

Figure 10-7 Entering the starting point

Accept Accept the entered values.

Create the contour. After entering the two contour elements, your screen should
look like this: Accept the contour to apply it to your machining plan.

SIEMENS. (L o
NC/UKS/EXAMPLES, CORNER_MACHINING Straight line X
X 75.008 abs
al 8.000 °
a2 90.000 °
Transition to next element

Figure 10-8 Subprogram for top right corner contour
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Path
R The contour is to be roughed with the 20 mm milling cutter
(F = 0.15 mm/tooth and V = 120 m/min).
To RP
BN W =
Figure 10-9 Roughing the contour
The approach and retraction distances are traversed in a straight line. The length
values are the distances between the cutter edge and the workpiece.
Figure 10-10 Approach and retraction distances in a straight line
v
ccent Accept the entered values.
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Path
i The contour is to be finished with the same milling cutter
(F = 0.08 mm/tooth and V = 150 m/min).
SIEMENS ”3{.121”1
NC/UKS/EXAMPLES/CORNER_MACHINING Path milling
P Y T CUTTER 28 D1
ol y 150000 %“.‘.’“‘“
% 55 " ;nruard -
Radius comp.
20 6.000
21 10.000 inc
50 DZ 10.000
Approach Straight “
" L1 2080
F2 8.150 mm/tooth
Retract Straight <
| L2 2009
40 ‘=‘ it mode To RP
35
30
25
55 60 65 70 75 8 M
Z e |2 oiwng |8 vy PR i | = i
Figure 10-11 Finishing the contour
v
Hocept Accept the entered values.

In the next few steps, the corner of the blank block is to be rounded using R5:

mill Select the "Cont. mill." softkey.

New |
i Create a new contour with the name "CORNER_M_ARC".
Please enter the new name
CORNER_M_ARC
Figure 10-12 Creating the contour
For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved. 170

SCE_EN_700_030_ShopMill_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

Specify the starting point.

SIEMENS

NC/UKS/EXAMPLES/ CORNER_MACHINING Starting point
CORNER_M_ARC
PL GIT (XY)

X 70.000 abs
¥ 50.800 abs

=, et [ oding | Jy miing

Figure 10-13 Entering the starting point

v
fccept Accept the entered values.
Specify the contour and the associated machining steps:
SIEMENS m
NC/UKS/EXAMPLES/CORNER_MACHINING Circle te
45.000 abs
76.800 abs
it 45.008 abs
al 0.000 °
49 B1 270.000 °
B2 99.000 °
Transition to next element
Radius
48 R 0.000
47
46
45
44
I IR
it | 2 g |, iting
Figure 10-14 Entering the geometry
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SIEMENS.
/ EXAMPLES/CORNER_MACHINING

48

Path milling

F 0.158 mm/tooth
u 120.688 m/min
M v

forward
&

2 0.300
UXY 0300
Approach  Ouarter circle  ++
a1 5,000
2 8.158 mm/tooth
Retract  Ouartercircle  +
R2 1)
Lift mode

To RP

Figure 10-15 Roughing the contour

SIEMENS
NC/UKS/EXAMPLES/CORNER_MACHINING

N 173 9158 mm/tooth
Retract Quarter circle
R2
\ Lift mode
ToRP

Path milling

T CUTTER 28 D1
0.080 ‘tooth
v 150,088 m/min
Machini w7
forward
Radius comp.
~10.000
10.008 inc
D2 5.000

Approach  Quarter circle  *»
5.000

=, et | oding | Miing

Figure 10-16 Finishing the contour

NC/UKS/EXAMPLES/CORNER_MACHINING

P Program header

/™~ Contour

7341 Path milling v
7% path milling vvv
/"~~~ Contour

741 Path milling v

G54 Blank: None

CORNER_IM_SURFACE

T=CUTTER 20 F=0.15/t U=120m 20=0 21=18inc
T=CUTTER 20 F=0.88/t U=156m 28=0 21=18inc
CORNER_M_ARC

T=CUTTER 20 F=0.15/t U=120m 20=-10 21=18inc

END  End of program

Figure 10-17 Complete subprogram in the machining step editor
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Mirroring of machining steps

Now that you have finished the subprogram, create the main program. By using the
"Mirroring" function in the "Transformations" menu, you can use the subprogram for
all four workpiece corners.

Mirroring can be performed in two different ways:
® new:

Mirroring is performed from the location at which the 1st machining took place.
e additive:

Mirroring is performed from the last machined location

The sequence of machining is then shown schematically with setting "New":

1st machining (see subprogram) 2nd machining: Mirroring of the X axis

(the X values are mirrored here)

(©))©)

3rd machining: Mirroring of the
X and Y axes (the X and Y
values are mirrored here)

o
©
o

Y values are mirrored here)

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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Operating sequences

Accept

Vari-
ous

Sub-
program

Create the main program with the name "FLANGE".

New sequential program

Tupe ShopMill -]

Name FLANGE

Figure 10-18 Creating the main program

Enter the program header.

SIEMENS
NC/UKS/EXAMPLES/ FLANGE

10| %
o

eas. un. m
o Uork affset 654
ank Block
[ 75000 Graphic
0 -50.000
5 X1 75,008 inc ey
il 50.008 inc
2 0090
2 -20.008 inc
PL GIT(XY)
Retraction plane
RP 10.000
Safety distance

Machining sense
Down-cut

Retract position pattern
Optimized

| {58

v
Accept
wo B
= enite

Figure 10-19 Entering the program header of the main program

Accept the entered values.

Select the "Various" softkey.

Insert the subprogram into the main program.

Note:

If you have created the subprogram in the same directory as the main program, the

"Path/Workpiece" text box may remain empty.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.
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i
SIEMENS - it
HG/LJKS/EXAMPLES/FLANGE 1
B
Be End of program
= B Uorkpieces @3/13/17  1:24:58 PM
£ EXAMPLE1.UPD 01/25/16  3:38:11 PM
© CIEXAMPLE2.UPD 01/25/16
= ) EXAMPLE3.IPD 83/13/17
» C1EXAMPLE4.UPD 81/25/16
= B3 EXAMPLES.LPD 3/24/17 -
EXAMPLES.MPF 4135 83/2717 =
FLANGE.MPF N5 83/15/17  2:28: | |
= DI TEMPUPD B3/13/17  1:24:
= £ Part programs 01/25/16  3:38:11PM -
3 Subprograms 01/25/16  3:39:11PM
IUsB
NG/ Uorkpizces/ EXAMPLES.LIPD Free: 25 M8 m
«
¥ 0K

Figure 10-20 Inserting the subprogram

Accept your input. Once applied, your machining step program looks like this:
P Program header G54 Block

eno  End of program

Figure 10-21 Subprogram inserted in the main program

Transfor-
delE The axes can be shifted, rotated, etc., by selecting the "Transformations" softkey.
I“Iirrorinq» . . . .

Preparation for the 2nd machining: Mirroring of the X values.

SIEMENS - "Q&
NC“"LJS‘-‘E{RMPLES.“FLRNGE Mirroring -
) 5]
B %
Figure 10-22 Mirroring
v .

s Accept your input.
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To mirror the remaining machining operations, proceed as follows:

Copy the subprogram after the "Mirroring" machining step.
The 2nd machining occurs.

You must then repeat the "Mirroring" and "Subprogram call" operations for the two
other corners.

SIEMENS. g5 D o
HC/UKS/ EXAMPLES/FLANGE 4
P Program header G54 Block B
EE Execute “CORMER_MACHINING.MPF™
4k Mirroring X

ex End of program

>
D e [ o [l v [0S B o

Figure 10-23 Copying the subprogram

The help screen illustrating this procedure will help you. After you have
entered all four machining operations, you must disable the mirroring in all

three axes.
SIEMENS i} m
NG/ UKS/ EXAMPLES, FLANGE Mirroring
z New
Py X on
Ef ¥ off
(] v 2 off

=l
ENCR S E T =

Figure 10-24 Mirroring help screen
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Your machining step program will look like this:

G54 Block
“CORNER_MACHINING.MPF™

X
"CORNER_MACHINING.MPF*
XY
“CORNER_MACHINING.MPF*
¥
“CORNER_MACHINING.MPF*

o End of program

5 e |4 o | B e |G O B v ERAE

Figure 10-25 Complete mirroring in the machining step editor

Check your work by now using the simulation.

SIEMENS
NC/UKS/EXAMPLES/FLANGE

45.000 2 -20.000 T CUTTER 20
Rapid tray

_E“)m &Drllin &Hrlnn&c,ﬂ“

Figure 10-26 Simulation in 3D view
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11.4 Holes

Operating sequences

With the next machining steps, you will create the four drill holes in the corners.
Since an obstacle lies between the individual drill holes, it must be specified
between the positions.

@)

Figure 10-27 Holes

SIEMENS.
HC/UKS/ EXAMPLES/FLANGE

m ' Drillng
Figure 10-28 Centering
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SIEMENS SINUMERIK OPERATE
/ EXAMPLES/FLANGE Drilling

Drilling

m ' Drillng
Figure 10-29 Drilling

SIEMENS SINUMERIK OPERATE

Rl Z

A N3O Mirroring X
H N Execute “CORNER_MACHINING

40 50 Mirroring XY

HH NGO Execute “CORNER_MACHINING

A N70 Mirroring ¥

H N Execute “CORNER_MACHINING®

10 H90 Mirroring

1. N100 Centering T=CENTERDRILL 12 F=158/min S=500rev 211
o N110 Drillng T=DRILL 16 F=108/min U=86m 21=-21
/{120 901: Pasitions 20=-10 X0=-56 Y8=-41

" {130 002: Obstacle 21

/{140 993 Positions 20--10 X0-66 Y941

i 21

&

28=-18 X8=66 YB=41
2=1

Figure 10-30 Entering the positions of the obstacles
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115

Rotation of pockets

Operating sequences

Cont.
mill.

New
contour

S

v
Accept

Follow the steps below to program the contour and the machining for
the pocket highlighted in yellow.

By rotating the coordinate system, the other two pockets are then created.

Select the "Cont. mill." softkey.

Create a new contour with the name "FLANGE_NODULE".

Please enter the new name

FLANGE_NODULE|

Figure 10-31 Creating a new contour

Specify the starting point.

SIEMENS
HC/UKS/EXAMPLES/FLANGE Starting point

A I
E—Jf% b Cylinder surf. data Ho
nole
P X 0008 abs
- ¥ 12008 abs
i
“
e
pe
(]
“
b L
[0}
END

10

0

20 -18 L] 10

X

=, et | A oding | By ring PP Ha-3 L
Figure 10-32 Entering the starting point

Accept the entered values.
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VAN

All para-
meters

Accept

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Select the "Arc" softkey.

Select the "All parameters" softkey.

The arc R42 is described unambiguously, e.g. via the radius, the center point in X
and the runout angle. Construct in the counterclockwise direction to ensure that the

pocket can also be finished by synchronized milling.

SIEMENS

HC/UKS/EXAMPLES/FLANGE

B [ ¥ Direction of ratation
S R 42000
Ry
a0 X -34.404 abs
| X -34.484 inc
@ ¥ 24080 abs
b, 58 ¥ -17.918 inc
bl 1 0,088 abs
s 1 0.000 inc
ah J 0,080 abs
ﬁl W J -42.008 inc
‘,‘f al 180600 u“"gg
%’ 5 235,080 selection
& p2 55,000
o Transition to next element
& - adius
o R 5.000
o
e
se
2
x
Cancel

Cont.
mill.

o

2 oriting | B rriting

Figure 10-33 Entering the arc

Accept the entered values.
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W]
'e" A "
Select the "Diagonal” softkey.
All para- " .
meters Select the "All parameters" softkey.
Create the diagonal straight-line segment.
HC/UKS/EXAMPLES/FLANGE Straight XY
P ($¥
. X 20479 abs
s mt* Lo
&E? o ¥ 9751 inc
= o o
b 90.000
bt . Transition to next element
ey Radius
ik R 5,000
-
o~
s
o 38
i
o
2
|
= 20
18
-30 -20 -18 []
X
Eb e B o |0 i [FHERC B~
Figure 10-34 Entering the diagonal
e Accept the entered values
Accept p .
For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved. 182

SCE_EN_700_030_ShopMill_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

PR

All para-
meters

v

Accept
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Select the "Arc" softkey.

Select the "All parameters" softkey.

Create the second arc.

SIEMENS
NC/LIKS/EXAMPLES/FLANGE

Circle
Direction of rotation

R 25.000

- X 20479 abs
v 14339 abs
1 0.888 abs

Lse J 0.008 abs
at 55.000 °
a2 90.000 ©
B 305.000 °

Lao B2 110.000 °

Transition to l!all element Change
Radius selection
R 5.000

All para-
meters

X
Cancel
v

Figure 10-35 Entering the arc

Accept the entered values.
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KA

e Ay "
Select the "Diagonal” softkey.

All para- " "

meters Select the "All parameters" softkey.
Create the second diagonal straight-line segment.
HC/UKS/EXAMPLES/FLANGE
By
B~
|,
]
A
e
B
LSy
ah
%
o L4
Q’_‘l’
o
*i 20

1]
-20 (] 28
=, et |2 oing | B riing PSR
Figure 10-36 Entering the diagonal
v Accept the entered values.
Accept
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PR

v

Accept

v

Accept
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Select the "Arc" softkey.

Create the final arc.

SIEMENS
G/ UKS/ EXAMPLES/FLANGE Circle
B g ¥ Direction of rotation ¢
ag R 42000
Ry
. X 0,000 abs
EE\ ~ \ 42,080 abs
f'-? . 68 1 0,080 abs
h J 0,080 abs
B al 125,680 °
o 2 90,000
& Bl 180,000
A B2 55.080
" 40 Transition to next element
s Radius
) R 5,000
o
i
b
J
[
Be
]
-20 (] 2
X
= " :  Cont | Vari-
= e A oang | B g RS e

Figure 10-37 Entering the final arc

Accept the entered values.

Accept the contour pocket to apply it to your machining plan.

Create the following machining steps on your own:

SIEMENS s )

HC/UKS/EXAMPLES/FLANGE Mill pocket
PoY Input Complete
G T  CUTTER 10 D1
G F 0.150 mm/tooth

u 120088 m/min
ﬁ » HMachining v
5 (] 0,000

21 10008 inc
@ DKY 50000 %
3B gy 0z 5600
44 UXY 0380
bt Uz 0.380
e Starting point automatically
% @
& Insertion Vertical
¢ 7] 150 mm/tooth
i
Hul tee - To RP
b 1
)
o
I8 |y
Be

-20
-4 -20 [] 2 ]
X
>

= " i Cont wc|  Vari- Simu-
ENL LR R < i - Tation

Figure 10-38 Roughing a pocket
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SIEMENS
HC/UKS/EXAMPLES/FLANGE Mill pocket
[ Inp plete
G T CUTTER 10 D1
G F 0.080 mmytooth
v 150.000 m/min

E'f b Machining +<7Base

090
= 21 18.080 inc
%E DY 50000 %
i ™ Xy 0300
L] U2 8300
EEY Starting point automatically
] .

-0 — ==
j? - . Insertion Verti
Py /- \\ 7] 0.080 mmtooth
ol
o . = ) Lift
?fr 1 - = To RP
h
r
ol
[ ]
-20
-4 -20 [} 2 40
X
>

=] - i Cont. nc|  Vari- Simu-
=, FEdt é " & Filiog L _J ous lation

Figure 10-39 Finishing the pocket base

SIEMENS
HC/LIKS/EXAMPLES/ FLANGE Fill pocket
oY nput Complete
G T CUTIERTS 01
¢ 080
v 150.608 m/min

b Machining wolial

000
8 2 16008 inc
A.n
5Bl 2 5000
s uxy 2300
B
Y
]
E 40 T
b dl ™
.' / \
I Y T ) Lift mode
% 20 < N ToRP
i
b
1fe
&
o

2
40 -2 8 2 )
X

= i Cont Vari=
£, e | A o |0, rino PSR N

Figure 10-40 Finishing the pocket wall
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Mark

Copy

Vari-

L’J ous

Transfor-
mations

Rotation

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Follow the steps below to copy the created machining step sequence for

machining the three pockets:

Mark the complete machining step sequence describing the pocket machining in

the machining step editor.

Copy the machining step sequence to the clipboard.

SIEMENS
HC/UKS/EXAMPLES/FLANGE

P N10  Program header Block B
EH N20  Execute “CORNER_MACHINING"

44 N3® Mirroring X

ZH 4D Evecute “CORNER_MACHINING"

LA N58  Mirroring XY

ZH NEQ Execute “CORNER_MACHINING®

44 N7@ Mirroring ¥

EE NBR Execute “CORNER_MACHINING"

44 9B Mirroring

4% N100 Centering T=CENTERDRILL 12 F=158/min S=508reu 211
| N118 Drilling T=DRILL 18 F=188/min U=88m 21=-21

2/ {N120 901: Positions 20=-10 X0=-66 Yo=-41

‘i {N130 802: Obstacle 21

2/ {N140 803: Positions 20=-10 XB=66 Yo=—41

‘v {N150 064: Obstacte 21

2/ {N160 805: Positions 20=-10 XB=66 YB=41

" {N170 906: Obstacle 21

/- N18@ 097: Positions 20=-10 X8=-66 Y8=41

71199 Contour FLAHGE_NODULE

13 N20@ Mill pocket v T=CUTTER 18 F=0.15/t U=128m 28=8 21=18inc
1L3{N210 Ml pocket <=<B T=CUTTER 10 F=0.08/t U=158m 28=0 21=10inc

End of program

Figure 10-41 Copying the machining steps

Select the "Various" softkey.

Select the "Transformations" softkey.

The coordinate system is rotated around the Z axis by 120°.

03241
SIEMENS 213
NG/ LIKS/EXAMPLES/FLANGE Rotation

cwrErRrKoon
-
~
8

FIREG o Fe Fe el

>
=] Cont. Vari- Simu- A Ex-
5 o |L o |3, v | E o Pl o s

Figure 10-42 Rotation around the Z axis
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v

Accept

Paste

Transfor-
mations

Rotation kz

v

Accept

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved.

Accept your input.

Paste the copied machining steps.

Block
“CORNER_MACHINING™

R =
dEE
z
g
=
a

X
"CORNER_MACHINING™

8
i

XY
“CORNER_MACHINING®

B N6l te

4h N7@ Mirroring ¥

FH NE®  Execute "“CORHER_MACHINING™

4k N9 Mirroring

o N10@ Centering T=CENTERDRILL 12 F=158/min 5=560rev 211
| N118 Drilling T=DRILL 18 F=108/min U=86m 21=-21

| N128 001: Positions. 20=-18 XB=-66 YB=-41

by {N138 802: Obstacle 2=1

/' N148 093: Positions 26=-18 X8=66 Yo—41

1 {N150 064: Obstacle 2=1

»|N16@ 005: Positions 28=-18 X8=66 Y8=41

i {N178 006: Obstacle 2=1

21188 067: Positions 28=-18 XB=-66 YB=41

/~1N19@ Contour FLANGE_HODULE

3 N20@ Mill pocket = T=CUTTER 10 F=8.15/t U=120m 28=8 21=18inc
(3{N21@ Mill pocket wv7B T=CUTTER 18 F=0.08/t U=158m 200 21=18inc
42 N22@ Mill pocket “v7W T=CUTTER 10 F=0.88/t U=158m 26=0 21=10inc
47 N23@ Rotation add 2=128

/-1N24@ Contour FLANGE_NODULE

[3{N25@ Mill pocket = T=CUTTER 18 F=0.15/t U=128m 280 21=18inc
2 N26@ Mill pocket 7B T=CUTTER 18 F=0.08/t U=158m 20=0 21=18inc
oo

Figure 10-43 Pasting the copied machining steps

Select the "Transformations" softkey.

Enter another rotation by 120°.
SIEMENS “ 3 m

NC/UKS/EXAMPLES/FLANGE Rotation
Additive

Booo

¥ s
2 120.000

THEWEEE

-

Iﬁﬁ@ T e e

£x

> |
e | o | e [ B G
Figure 10-44 Rotation around the Z axis

Accept your input.
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Paste

Rotation k

v

Accept
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Paste the copied machining steps.

SIEMENS.
/ EXAMPLES/FLANGE
N5@  Mirroring Xy

EES =

N6® Execute “CORNER_MACHINING"
44 N70 Mirroring ¥
SE N8R Execute "CORNER_IMACHINING”
44 9@ Mirroring
%1 N100 Centering T=CENTERDRILL 12 F=158/min S=5@8reu 211
o4 { N110 Drilling T=DRILL 18 F=188/min U=80m 21=-21
2/ {N120 091: Positions 20=-10 XB=-66 Yo=-41
‘i {N130 802: Obstacle 21
4/ {N140 803: Positions 20--10 XB-66 YB=—41
‘1 {N150 804: Obstacle 21
2/ {N160 8es: Pasitions 20=-10 X0=66 YB=41
“{N170 806: Obstacle 21
/1 N180 967 Positions 20=-10 X0=-66 Y0=41
/1 N19@ Contour FLANGE_NODULE
74 N2 Mil pocket = TCUTTER 18 F=0.15/t U=128m 20=0 21=10inc |
{2{ K210 Ml pocket =B T=CUTTER 18 F=0.08/t U=158m 20-0 21=10inc
12 N220 Mil pocket U T=CUTTER 18 F=0.68/t U=150m 20=8 21=18inc

4™ N23@ Rotation add 2=120

/K240 Contour FLANGE_HODULE

29| N250 Mill pocket ©  T=CUTTER 18 F=0.15/t U=120m 28-0 21=18inc
13{ K260 Mill pocket T-CUTTER 19 F~0.68/1 U=158m 20-9 21=18inc
23270 Mill pocket =7 T=CUTTER 18 F=0.08/t U=150m 20=0 21=1inc
47 H280 Rotation add 2=120

N238 Contour FLANGE_NODULE

N38@ Mill pocket = T=CUTTER 18 F=0.15/t U=128m 28-8 21=18inc
N318 Mill pocket 778 T=CUTTER 18 F=0.08/t U=158m 208 21=18inc

[ 2 T

Figure 10-45 Pasting the copied machining steps

Select New and specify the value 0° to undo the rotation.

SIEMENS

Rotation

NC/LIKS/EXAMPLES/FLANGE

e .
%% ; 0.888 °
5

1
-

=
=

Pleiolcplivle o cphh gk ok L X

et | T oo [, ring |8 ot
Figure 10-46 Undoing the rotation

Accept your input.
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11.6 Chamfering contours

Operating sequences

Chamfer the circular pocket last machined without help.

For chamfering, you need a tool type which allows a tip angle to be entered, in
the example "CENTERDRILL12".

P TII A |

angle
| 1 g CUTTER4 11 65000  4.000 3]
| 2 g CUTTERG 1 1 120000 6000 L3V
3 |/ CENTERDRILL1Z 1 1 120000 12000 908 v |
Figure 10-47 Centering drill

Select "Chamfer" for the machining. The machining of the chamfer is programmed
using the chamfer width (FS) and the insertion depth of the tool tip (ZFS).

SIEMENS
C/ UKS/EXAMPLES/ FLANGE Mill pocket

z

&

Complete
CENTERDRILL 12 D1

2

Input
T

v
Machini
28

Fs

2FS

B 7 B e el

Figure 10-48 Chamfering
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SIEMENS.

H / EXAMPLES/FLANGE 3
4h N7 Mirroring (] 5|
3B N8e Execute “CORNER_MACHINING®

4 N9@ Mirroring

o1 N10@ Centering T=CENTERDRILL 12 F=158/min 5=580rev 211

- N11@ Drilling T=DRILL 18 F=108/min U=88m 21=-21

»|N128 001: Positions 28=-10 X8=—66 Y8=—41

hi{N138 002: Obstacle 2=1

/4 N148 093: Positions 20=-10 XB-66 YB-—41

i N15@ 004: Obstacle 2=1

+|N16@ 005: Positions 20=-10 X8=66 YB=41

| M17@ 806: Obstacle 2=1

+7-N188 007: Positions 20=-10 X@=-66 Yd=41

/1 N19@ Contour FLANGE_NODULE

40 N20@ Mill pocket ¥ T=CUTTER 18 F=0.15/t U=128m 2= 21=10inc

[ N21@ Mill pocket v=vB T=CUTTER 18 F=0.08/t U=158m 28=8 21=1inc

7 N22@ Mil pocket “w=W T=CUTTER 18 F=0.88/t U=156m 28=6 Z1=18inc

4™ N238 Rotation add 2-120 =
/- N24@ Contour FLANGE_NODULE

21 N258 Mill pocket “  T=CUTTER 18 F=0.15/t U=128m 28=8 21=18inc

1| N26@ Mill packet vvvB T=CUTTER 18 F=0.08/t U=158m 28=8 21=18inc

3 N27@ Mill pocket w5l T=CUTTER 18 F=0.88/t U=158m 28=8 Z1=18inc

4™ N28@ Rotation add 2-120

-+ N29@ Contour FLANGE_NODULE

|3 N3e@ Mill pocket ¥ T=CUTTER 18 F=0.15/t U=128m 28=8 21=18inc

£7{N318 Mil pocket w78 T=CUTTER 18 F=0.88/t U=158m 28=8 21=18inc

N328 Mill pocket 77U T=CUTTER 18 F=0.08/t U=150m 28-8 21=18inc

SIEMENS
NC/UKS/EXAMPLES/FLANGE

1m0 -0 @ - - 0 2
36.2172 10.000

=, wmit |2 oding |0 rilng

Figure 10-50 Top view of chamfered contour
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11.7

Longitudinal and circumferential slots

Operating sequences

Slot

S

Select
tool

v

Accept
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Finally, program the slots. They will be positioned correctly using Position pattern

and Positioning to full circle.

()

Figure 10-51 Longitudinal and circular slots

Select the "Milling" softkey.

Select the "Slot" softkey.

For roughing the longitudinal slots, use the "CUTTERG" tool (F = 0.08

mm/tooth and v = 120 m/min).

SIEMENS -]
HC/UKS/EXAMPLES/FLANGE Longftudinal slot
[l Input Complete
el T CUTTER6
i 0.089 mmy/tooth
%1 | 48 y 120,608 m/min
. Ref. point &
r~ Machining
gi Position patt.
ot
g
4
r~ 2% u 8,000
el L 58,000
ol ab 90.600 °
4 21 5699 inc
i2 DXY 50.000 %
£ 0z 2500
alll) UKY 0.300
B 2 0.300
END Insertion Vertical
= 9,680 mm/tooth
-2
)
-0 -20 ] 2
\ 8 : ; X
>
D o [T e |3 ).
Figure 10-52 Roughing a longitudinal slot

Accept the entered values.
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Slot

v

Accept

Positions

v

Accept
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Use the same tool for finishing
(F = 0.05 mm/tooth and V = 150 m/min).

SIEMENS
NC/UKS/EXAMPLES/FLANGE
Y.

f:'-] T CUTTER 6
i !
£ v 150.000 m/min v
e Ref. point e Graphic
2 Machining wov
0 Position patt.
-
~
gi n u 8.000
el L 50,009
- ab 90009 °
& 21 5600 inc
r~ DXY 50.000 %
<] Dz 2500
52 Xy 0.300
Q 2 0300
el Insertion Vertical
-~ 0,680 mm/tooth
5
1
)
END

et | B riing AN 5 c.:':'

Figure 10-53 Finishing a longitudinal slot

Accept the entered values.

Select the "Drilling" softkey.

Specify the positions of the longitudinal slots below.
The reference point lies in the center of the slot.

SIEMENS - b

NC/LIKS/EXAMPLES/FLANGE Circumferential slot
I

B
o
2
~
I~
o
o1
<4
-~
Pl
£
¢!
[ ]
o
~ |
£
“

6.389
positioning Straight

Figure 10-54 Entering the positions for the longitudinal slot

Accept the entered values.
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Slot

Circumfer.

slot

Accept

Slot
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Select the "Milling" softkey.

Select the "Slot" softkey.

Rough the circumferential slots with the "CUTTERG" tool
(F = 0.08 mm/tooth and FZ= 0.08 mm/tooth and V = 120 m/min).

The Full circle option positions the circumferential slots automatically with
equal spacing. The reference point in X/Y/Z refers to the center point of the

circumferential slots.

SIEMENS
NC/UKS/EXAMPLES/ FLANGE
Y

58

el

O

felelcicld

B

positioning

0,000
0.000
2

52,000

-48.800 *
80.600 °

5000 inc
2500

0.308

Straight

Circumfer.
o

Figure 10-55 Roughing a circumferential slot

Accept the entered values.

Select the "Slot" softkey.
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Use the same tool (F = 0.05 mm/tooth, FZ = 0.05 mm/tooth and
V = 150 m/min) for finishing.

SIEMENS SINUMERIK OPERATE

Circumferential slot

Milling

Figure 10-56 Finishing the circumferential slot

Accept the entered values.

Machining plan

SIEMENS SINUMERIK OPERATE
NC/ UKS/EXAMPLES/ FLANGE
2=1
20=-18 XB=66 Yo=-41
2=1
26=-10 XB=66 Yo=41
2=1

e

28=-18 X8=-66 YB=41

FLANGE_NODULE

T=CUTTER 18 F=0.15/t U=128m 208 21=18inc
T=CUTTER 10 F=0.08/t Y=158m 200 21=18inc
T=CUTTER 10 F=0.88/1 U=158m 28=A 21=18inc
add 2=128

FLANGE_NODULE

T=CUTTER: 18 F=0.15/t U=128m 200 21=18inc
T=CUTTER 10 F=0.88/t Y=158m 20=0 21=18inc
T=CUTTER 18 F=8.88/t U=158m 28=8 Z1=18inc
add 2=128

FLANGE_HODULE

T=CUTTER 18 F=0.15/t Y=128m 200 21=18inc
T=CUTTER 10 F=0.88/1 U=158m 28=A 21=18inc
T=CUTTER 18 F=.88/t U=158m 28=8 21=18inc
T=CENTERDRILL 12 F=188/min U=128m 2F5=3 28=0

=,

28

T=CUTTER 6 F=8.88/t U=120m 21=5inc Li=8 L=58
T=CUTTER & F=8.85/t U=158m Z1=5inc L)=8 L=58

20=B X6=66 YB=0 X1=-66 ¥1=0

T=CUTTER 6 F-0.88/t U=120m XB-8 Y8-0 28-8 21=5inc

~
:
4~
~
<]
2
<]
4~
~
<]
¢}
<]
1<
~
5
5
I
B
m

Figure 10-57 Extract from machining plan
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Broken-line graphic

SIEMENS
NC/UKS/EXAMPLES/ FLANGE

i

by
2

=R

— 0

- |©

2= AR D6 WhEn Y Winie?

i |

Figure 10-58 Broken-line graphic

Simulation in 3D view

SIEMENS
NC/UKS/EXAMPLES/FLANGE

X 52.008Y 0.000 2 10.000

END End of program Rapid trav 120% 00:09:48
= Cont. vai- T
= e | B v |3, reg |5 St - = e

Figure 10-59 3D view
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12. Machining the workpieces

Now that you have worked through the examples and acquired a well-founded
knowledge of the machining plan creation process in ShopMill, the next step is to
machine the workpieces.

The following steps are required for the machining:

Reference point approach

After turning on the controller and before executing the machining plans or
traversing, you must approach the reference point of the machine manually. This
is how ShopMill finds the count start in the position measuring system of the
machine.

Since the reference point approach differs depending on machine type and
manufacturer, only basic information can be given here:

1. If necessary, move the tool to a free spot in the work space from which it can
traverse in all directions without collision. In doing so, ensure that the tool is
then not already beyond the reference point of the corresponding axis (since
the reference point approach is performed in only one direction for each axis,
this point cannot be reached otherwise).

2. Perform the reference point approach exactly according to the specifications of the
machine manufacturer.

Clamping the workpiece

For dimensionally-correct machining and, naturally, also for your own safety,
secure chucking that is appropriate for the workpiece is required. Machine jaw
vices or clamps are normally used for this.

Setting the workpiece zero

Since ShopMill cannot guess where in the work area the workpiece is located, you
must determine the workpiece zero.

In the plane, the workpiece zero is set in most cases using one of the following:
e Contacting with a 3D probe

e Contacting with an edge probe

In the tool axis, the workpiece zero is set in most cases using one of the following:
e Contacting with the 3D probe

e Scratching with a tool

Note:

Observe the manufacturer's specifications for use of measuring tools and measuring
cycles.
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Executing the machining plan

The machine is now prepared, the workpiece is set up and the tools are
measured. Now you can start the machining.

First, select the program you want to use for the machining in the Program

Manager, e.g. "INJECTION_FORM".

SIEMENS.

& C1Part programs
= 1 Subprograms
= PsUorkpieces
= C1EXAMPLET
= P3EXAMPLE2

m
= C1EXAMPLE3

& CIEXAMPLE4
o C1EXAMPLES

Length

21/25/16
21/25/16
21/25/16
01/25/16
03/27/17

81/25/16
1/25/16
0372117

Figure 11-1  Selecting the program
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Open the program.

SIEMENS
HC/UKS/EXAMPLE2/INJECTION_FORM

N2 T=CUTTER 20 U=86m
N30  RAPID X-12 ¥-12
N4@  RAPID 2-5
N58  F108/min G41 X5 ¥5
BB X=38 Y=75
N7@  L20 al76
Nee G2 a%8
N9B X128
108 X=120 Y=75
110 G2 ad
N120 X145 Y5
130 X-20
N140 G4@ X-12Y-12
N15@ Rectang.pocket ¥ T=CUTTER 10 F=0.15/t U=120m X8=75 Y8=50 20=8 21=-15
N16@ Rectang.pocket w7 T=CUTTER 18 F=0.08/t U=150m XB=75 Y8=50 20=8 21=-15
N17@ Circular pocket = T=CUTTER 18 F=0.15/t U=120m 21=-10 230
N18@ Circular pocket #%% T=CUTTER 18 F=0.08/t U=158m Z1=-18 238
N19@ @61: Position grid 26=0 X8=30 Y8=25 N1=2 N2=2
End of program

B
%3
v
5
=
g
s
H
B

Figure 11-2 Opening the machining plan

o~ Select the "NC Execute" softkey.

ecute

SIEMENS
NC/UIKS/EXAMPLEZ/INJECTION_FORM

Position [mm]

X 0.000 T
¥ 0.000
2 1000.000

HC/UKS/EXAMPLE2/INJECTION_FORM

-

N2@ T=CUTTER 28 U=B8m
+ N3@ RAPID X-12Y-12
N48 RAPID 2-5

N5@  F188/min G41 X5 Y5 B
NE@  X=38 Y=75
N7@  L28 al76
N8 G2 a9
NaB X128

N188 X=128 Y=75
N118 G2 a4
N128 X145 Y5
N138 X-268

1R IRTL

1

Figure 11-3 Executing

60 Due to the fact that the machining plan has not yet been executed with
control, turn the feedrate potentiometer to zero position to ensure that you
keep everything under control from the beginning.

0 Q
Wh %
B, Simuit. If you also want to see a simulation during the machining, select the "Simult.
i record." softkey before starting. Only then are all traversing motions and their

effects displayed.
Start the machining and control the speed of the tool motions using the feedrate

. potentiometer.
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To move in at reduced rapid traverse RGO, the percentage of the maximum
rapid traverse of the machine, in the second level of the horizontal softkey bar,
must be set under Settings, e.g. 50%.

SIEMENS.

NC/UKS/EXAMPLEZ/INJECTION_FORM

Paosition [mm]

X 0.000 T
Y 0.000
z 1000.000
SP1 2.000°

Settings for automatic mode

Dry run feedrate DRY 5068.880 mm/min

Reduced rapid traverse RGO 50.800 %

Record machining fime

Once the percentage is set, the reduced rapid traverse must also be selected
under "Program control" with the toggle key.

SIEMENS

NC/UKS/EXAMPLE2/INJECTION_FORM

T H28 T=CUTTER 20 U=86m Dry run feedrate

— H38 RAPID X-12Y-12 ~ RGO Reduced rapid trau
—+ H4B RAPID 2-5 el Programmed stop 1
— H5B  F108/min 641 X5 Y5 ~|_DRF Handuheel offset

12 HoB =30 Y=T5 kP Skip black

— N7 L20a176 ~/MRD Display meas. result
4 HBB G2a90 . 5B: Single block rough
—+ HIB X128

L H1DB X=120 =75

= 118 G2ad

— H120 X145Y5

—+ H138 X-28
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Set the graphic tool display in the tool list.

SIEMENS

TAGAZINT
Ia]

loc Tope  Toolname ST D Length & *??
&y CUTTER 18 11 110600 16.008 i1
& CUTTER 4 1 1 65000 4.000 10V
& CUTTER 6 11 120000 6.000 12w
3 CUTTER 10 : 11 150600 10.008 i
& CUTTER 20 11 100000 20.090 12V
& CUTTER 32 1 1 11e.8ea 32.080 inv
& CUTTER 60 11 110800 60.968 52w
&L FaceriLL 63 11 120000 63000 2V
¥ CENTERDRILL 12 11 126000 12008 988 2w
€ DRILLSS 11 120000 8568 1189 2w
¥ DRILL 18 1 1 120088 10080 118.0 v
¥ PREDRILL 30 11 120000 30008 1880 U~
¥ ORILL_Tool 11 110600 25000 v
THREAD CUTTER 11 118800 20.908 12w
1| THRERDCUTTER TS 1 1 130.000 10.000 1500 2 v

Go to the next level in the vertical softkey bar,
and select the "Settings" softkey.

SIEMENS

loc. Tope  Toolname ST D Length @ 4 ??
A, CUTTER 18 11 110000 16000 32w
T i cureRd 11 65600 4.0 32w
2 g CUTTERE 11 120800 5909 3w
3 g CUTTER 10 11 156000 16.900 12y
3
5 g CUTTERZ0 11 100000 20000 32w
6 g CUTIER32 11 110600 52800 32w
7 &, CUTTER 68 1 1 118888 60080 60V
8 bl FACEMILL 63 11 120000 63900 6
9 ¥ CENTERDRILL 12 11 120000 12800 %9 Qv B
19 ¢ DALLES 11 120000 8500 1189 2w
11 B DAL 11 120000 10600 1180 v
12 ¥ PREDAILL 30 1 1 120600 30.800 180.0 v
13§ DALL Tool 11 118608 25900 2w
14 [} THREAD CUTTER 11 tiese 20000 12w
|/ THREADCUTTER M18 1 1 130.600 10.800 1500 v
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Activate the "Activate graphical magazine representation” in the dialog window with
the toggle key.

SIEMENS £
Taol list MAGAZINT!
Loc. Type Tool name ST D Length L4

& CUTTER 18 110.000  16.000
& CUTTER 4
&a CUTTER 6
&5 CUTTER 18

& CUTTER 20
CUTTER 32

1
1
1
1
1
1
1
1

0/~ < s o = [

1 B DALL1O | activate ical magazine representation
12 ¢ PREDAILLY G e

13 M| DRILL_Tool| | Show only spindle in the buffer

14 [} THREAD CU|
1 THREADCUT) | Enable tool infout file

SIEMENS

Loe. Type Tool name ST D Length L ?
AL, CUTTER 16 1 1 116668 16.000 3 v
1 g CUTTER4 1.1 65000  4.000 3V
2 g CUTTERG 1.1 120060  6.680 3 v
3 g CUTTER 18 1.1 150.088  10.008 4V
4
5 g CUTTER 20 1 1 180.660 20.600 3 v
6 g CUTTER 32 1.1 110008 32000 32 v
7 g CUTTER 68 1 1 110660 66.800 672 vl
8 & FACEMILL 63 1 1 120068 63.000 6~
9 ¥ CENTERDRILL 12 1.1 120000 12000 908 v
10 ¢ DRILLBS 1.1 120068 8500 1188 0 v
1" ¥ DRILL 18 1 1 120060 10.800 1188 7 v
12 ¥ PREDRILL 30 1 1 120000 30.000 1808 v
13 | DRILL_Tool 1 1 118.868 25.680 v

[E/ THREAD CUTTER 1.1 110.080 12 v
£ THREADCUTTER M18 1 1 130,060 2 v

Result of the setting:
The tools are represented above the tool list.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016 All rights reserved. 202
SCE_EN_700_030_ShopMill_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-030, Edition 02/2016 | Digital Industry, DI FA

OPERATE keyboard shortcuts

EVD

eV E

o s
o arf o
.0
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Keyboard shortcuts, continued

e
an o r

sttt J§ &
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Keyboard shortcuts, continued

NEEE
EVNE

Rotate in 3D display

Move section

EV NG
i s

Override +/- (simulation)

Single block onloff (simulation)

@ It brings you into the Edit mode for text boxes
msERT or into the Selection mode of combo boxes
and toggle fields. You can exit this without
making any changes by pressing Insert again.

Undo function,as long as no Input key is
pressed or no data has already been trans-
ferred to the fields.

You can directly switch between toggle fields
using the Toggle key (Select) without having
to open them. With Shift-Toggle you can
switch through these in the reverse direction.

Openlclose directory
Openlclose program
Openlclose cycle
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