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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.: 6FC5870-1SC41-0YAO

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

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

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.Objective

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, ShopTurn.

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, productive
programming methods are available for each area. With ShopTurn, 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 made 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 ShopTurn user to create the NC program directly based on
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 ShopTurn thanks to the integrated and powerful tools for creating
traversing paths. For this reason:

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

Although ShopTurn is easy to learn, this ShopTurn training curriculum allows you to
get started in this world even faster. Before starting the actual work with ShopTurn,
however, important basics are discussed in the first sections:

e First, we will show you the advantages of working with ShopTurn.
e We show then you the basics of the operation.

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.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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The theory is followed by practical exercises with ShopTurn:

e Five examples have been chosen to explain the possibilities for machining with
ShopTurn, 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 ShopTurn.

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

Just as ShopTurn was created with the help of skilled workers, this training
curriculum was also elaborated by practitioners. In this sense, we hope you enjoy
working with ShopTurn and wish you success.

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

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

3.1 You save training time:

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

SIEMENS OPERATE
HC/WKS/EXAMPLE1/EXAMPLE1 Stock removal

P Xe | Complete

G T  ROUGHING_T80 A D1

c [A200 F 0.300 mm)/rev

v 240.000 m/min ’
i.? Machining v GL?ZE'C
— Longitudinal
— Qutside -
= D 2500 'w o
—
=5 itet Ux 0.500
— uz 0.200
= _ DI 0.000
“rgry BL Cylinder
s \ XD 0000 inc
2D 0.000 inc

f Relief cuts No
ke
W " Limit Mo
LY
G
G
END

—100
-100 -50
[>]]
. Turn- ne Vari-
E’ Edit Eﬂ Drilling H ing _J ous E lation

SIEMENS
NC/UWKS/EXAMPLE1/EXAMPLE1

P
G
(<]
L
-
u
M
M
s
W .
G
G

PLUNGE_CUTTER_3A D1
0.180 mm/rev
150.688 m/min
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e You may also integrate DIN/ISO commands into the graphical machining plan
of ShopTurn. You may also program in DIN/ISO 66025 and use DIN cycles.

G96 S328 LINS=3000 M4 M8y
G18 G54 G9aY
GO 32 209

6o 221
GO G42 X22 221
G X308 2-21

G
G
=
G
G

e You may switch between the individual machining step and the workpiece
graphic (broken-line graphic) at any time when creating a machining plan.

SIEMENS

NC/UKS/EXAMPLE1/EXAMPLE1
P HN1@ Program header G54 Cylinder

» Example by Turning made easy vith ShopTurny

;Example 1 : Taper shafty

H2@8  Stock removal K T=ROUGHING_T8@ A F=8.25/rev V=248m Face X8=80 20=1
N3@  Turning T=ROUGHING_T80 A U1=248m

N48  RAPID X82 20.3
N58  FO.3/rev X-1.6
N6@  RAPID 21

N78 RAPID X82

N8@ RAPID 28

N9B  FB.25/rev X-1.6
N180 RAPID 21

N110 RAPID X120 2268

Ll 28 o0

N138 Stock removal v T=ROUGHING_T8@ A F=0.3/rev Y=248m Longitudinal
w1 H140 Stock removal Y T=FINISHING_T35 A F=8.15/rev U=200m Longitudinal
Le H150 Undercut thrd 74777 T=FINISHING_T35 A F=0.15/rev 5=200rev X8=30 20=-17 X1=1.15inc
% N16@ Thread long. THYTY T=THREADING_1.5 P1.5mm/rev S=888rev OQutside XB=306 20=0
3£ H170 Groove 7797 T=PLUNGE_CUTTER_3 A F=0.1/rev U=156m N2 X8=60 20=-65 T1=3inc
G N180 F_HOMEY
G HN198 Te Dey
END End of program

SIEMENS
HC/WKS/EXAMPLE1/EXAMPLE1 14

r308

Grr_lphir:

view

200

108

00&:2%&&.1 LIl 4500w

108

r—200

N o [ [ S [ e |1 [ B
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3.2 You save programming time:

e ShopTurn assists you even when entering the technological values: You only
have to enter the handbook values "feedrate" (or feed) and "cutting rate" — the
speed is calculated by ShopTurn automatically.

Drilling centric Drilling centric

Input Complete Input Complete

T DRILL_5 D1 T DRILL_5 D1

F 0.100 mm/rev F 100.000 mm/min

S 2000 rpm v 40.000 m/min
Chip removal Chip removal

e ShopTurn 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.

NC/WKS/SHOPTURN/TEST
P Program header G54 Cylinder

§3s Drilling centric T=DRILL_5 F=8.1/rev 5=200@rev 21=25inc

e All machining steps are represented by ShopTurn 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 1027 AN
NC/UKS/EXAMPLE4/EXAMPLE4
P MN1@ Program header G54 Cylinder
G ;Example by Turning made easy with ShopTurn{
G ;Example 4 : Hollou shaft side 1Y

1, N28 Stock removal v T=ROUGHING_T8@ A F=0.2/rev U=248m Face X0=185 26=5
e ] N3@  Drilling >+ T=DRILL_32 F=0.1/rev V=248m 21=-67inc

2/ 'H4B  01: Positions v 20=0 X0=0 Y0=0

1.r1N58 Blank HOLLOU_SHAFT_BLANK

Fin. part HOLLOU_SHAFT_SIDE1_E

Residual cutting T=FINISHING_T35 A F=8.2/rev U=248m Longitudinal

< N98  Stock removal vV T=FINISHING_T35 A F=0.15/rev U=286m Longitudinal

1 H100 Undercut E T=FINISHING_T35 A F=0.15/rev U=200m E1.6x0.4 X0=68 20=-55
1_r1N118 Contour HOLLOW_SHAFT_SIDE1_I

w1 H120 Stock removal v T=ROUGHING_T8 | F=0.25/rev U=258m Longitudinal

- H130 Stock removal 7Y T=FINISHING_T35 | F=0.12/rev U=288m Longitudinal

=] Settings S1: Retract

{2 H148 Undercut E T=FINISHING_T35 | F=0.15/rev U=208m E1.0x0.4 X8=50 20=-20
=7} Settings S1: Retract

G N158 F_HOMEY

G HN168 Ta Daf

END End of program

Simu-
lation

O riting S R L R Ll 11

e For stock removal, for example, several machining operations and contours can

be linked.

\_r1N50 Blank HOLLOW_SHAFT_BLANK |
s {N6@ Fin. part HOLLOW_SHAFT_SIDE1_E |
% {N78  Stock removal v T=ROUGHING_T80 A F=0.3/rev U=268m Longitudinal

%,,g N8@ Residual cutting v T=FINISHING_T35 A F=0.2/rev U=248m Longitudinal
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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.

o ] . 1x45°
 — X
| L" M i I
\ i
66
Y i
i 60
50
+X 140
80 b M30x1,5
J 4z
6’35 T
/ '
| | 1
ol | g | | | !
- ﬁ\‘,p, | . I 1
1 @
2x45°_ |
91 757065 55 44 30 17 ,
. 100 N
X - =05x5
6
& 3

SIEMENS

HC/WKS/EXAMPLE1/EXAMPLE1 Delete

2 -90.008 abs element
al 180.000 °
a2 90.600 °
200 Transition to next element
Cham

FS 0.808

100

——p
H

Oﬂi‘i@%%'llllllll—!?‘oon
EM-1T—-1T—-1TN—=1T—-%
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e You may switch between the graphic view and parameter screen form
with help screen at any time.

SIEMENS
NC/UKS/EXAMPLE1/EXAMPLE1

P Xo PLUNGE_CUTTER_3A D 1
G 0.188 mm/rev
G ] 150.008 m/min
L Machining THITT
= Pos.
Tl X0 60.008
28 -65.000
= B1 6,000
[ T 3.008 inc
= al 0.000 °
— |} a2 0.000 °
= FS1 0.500
N R2 1.000
- s B
Lrq 68 D 3.000
%S?; ! ! u 0.100
s N
Mﬁ 50 0P 10.800
G
G
END 140

SIEMENS

PLUNGE_CUTTER_3A D1
0.188 mm/rev
150.808 m/min

P
G
G
E

T
u
[
1
s
m
G
G
END

e The creation and the machining of the machining plan are not mutually
exclusive. With ShopTurn, you can create a new machining plan in parallel
with machining.
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3.3 You save machining time:

e You can optimize tool selection for the stock removal of contours: Large volumes

are removed using roughing tools, and residual material @ is detected and
removed automatically using a pointed tool.

SIEMENS
NC/UKS/EXAMPLE2/EXAMPLE2

e e I I T e I e .| 0 9 u
46.876 2 -66.922'Y s1 O] TFINISHING_T35 A
}, 7 N58 Residual cutting v T=FINISHING_T35 A F=0.12/rev U=248m  Rapid trav

Bt | Driling | 1 T}'r[;"

-m

[>] |
Simu- [
= lation ’EHL

e The ability to pinpoint the selected retraction plane means that unnecessary
traversing motions can be avoided, thereby saving valuable machining time.
This is possible using the settings "Simple", "Extended" and "All".

Retraction plane: Simple Retraction plane: Extended Retraction plane: All

.
-

.‘..+.
A

E:

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

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).

SIEMENS

NC/UKS/EXAMPLE1/TAPER_SHAFT

P HN1@ Program header G54 Cylinder

» Example by Turning made easy vith ShopTurny

;Example 1 : Taper shafty

H2@8  Stock removal K T=ROUGHING_T8@ A F=8.25/rev V=248m Face X8=88 20=1
N3@  Turning T=ROUGHING_T80 A U1=248m

N48  RAPID X82 20.3

N58  FO.3/rev X-1.6

N6@  RAPID 21

N78 RAPID X82

N8@ RAPID 28

N9B  FB.25/rev X-1.6

N180 RAPID 21

N110 RAPID X120 2268

N120 Contour TAPER_SHAFT_CONTOUR

#{N13@ Stock removal v T=ROUGHING_T8@ A F=0.3/rev U=248m Longitudinal
¢- N148 Stock removal v T=FINISHING_T35 A F=0.15/rev U=200m Longitudinal

gLl 400

AU H16@ Thread long. T=THREADING_1.5 P1.5mm/rev $=880rev Qutside X0=30 20=0

iF M170 Groove T=PLUNGE_CUTTER_3 A F=0.1/rev U=158m N2 X0=60 28=-65 T1=3inc
G N18@ F_HOMEY
G N190 T Daf
END End of program
’ Turn- A Cont. Vari- Simu-
E it [Nl S LB riing | ) Vot b
SIEMENS ﬁ\z

HC/WKS/EXAMPLE1/TAPER_SHAFT
P HN1@ Program header G54 Cylinder
;Example by Turning made easy with ShopTurni
;Example 1 : Taper shaft{
N2@  Stock removal kA T=ROUGHING_T8@ A F=8.25/rev U=240m Face XB=80 28=1
N3@  Turning T=ROUGHING_T88 A U1=248m

N4@ RAPID X82 20.3

N5@  FB.3/rev X-1.6

N6@ RAPID 21

N7@ RAPID X82

N8@ RAPID 20

N98 FB.25/rev X-1.6

N18@ RAPID 21

N110 RAPID X120 2200

N12@ Contour TAPER_SHAFT_CONTOUR

#{N138 Stock removal ¥ T=ROUGHING_T8@ A F=0.3/rev U=248m Longitudinal

¢- N148 Stock removal v T=FINISHING_T35 R F=8.15/rev U=288m Longitudinal

N16@ Thread long. T=THREADING_1.5 P1.5mm/ rev 5=88@rev Outside X8=30 26=0

gEEcllllllllaFo0

4/ N170 Groove THIVY T=PLUNGE_CUTTER_3 A F=8.1/rev U=158m N2 X8=6@ 28=-65 T1=3inc
G HN18@ F_HOMEY

G HN19@ Te Dey

END End of program

e With ShopTurn, 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 ShopTurn with the
help of examples.

4.1 The operation of ShopTurn

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 consists of 3 parts — the flat operator panel @ the CNC full
keyboard @ and the machine control panel (MCP) @

@

wie u ‘],7 d
el A s
xfc wy ‘,‘
= B
(® -
i o, | @
ME D ° Ao—N
=T =l2] o K i
2 A 4
HEE E = 3 B
= =
& B &
==
3 = g E
= =
5 2 = 4 B
= =
3 B = B
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The most important keys on the CNC full keyboard for navigation in ShopTurn are
listed in the following:

Key

Function

@

HELP

<HELP>
+ Calls the context-sensitive online help for the selected window.

O

SELECT

<SELECT> (also called Toggle key)
» Selects a listed value.

>

Cursor keys

» The cursor is moved using the four 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 UP>
» Scroll upwards in a menu screen.

PAGE
DOWN

<PAGE DOWN>
» Scroll downwards in a menu screen.

END

<END>
* Moves the cursor to the last text box in a menu screen or table.

DEL

<DEL>
+ Edit mode:

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

Deletes all characters.

4—
BACKSPACE

<BACKSPACE>
* Edit mode:
Deletes a character selected to the left of the cursor.
» Navigation mode:
Deletes all of the selected characters to the left of the cursor.

>

INSERT

<INSERT>
» Press the key to enter Edit mode. Press the key again to exit Edit mode and go to
Navigation mode.

i

INPUT

<INPUT>
« Complete input of a value in the text box.
* Open a directory or program.
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MENU
SELECT

Main menu

The actual function selection in ShopTurn 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 in ShopTurn 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 vy =

Program Diag-

Parameter Program manager nostics

Setup

4.2 The contents of the main menu

4.2.1 Machine

Machine — Manual

™

Machine

A

JOG

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/MPF/CLOSURES

mm/min

Tool name
FINISHING_T35 A D16STH
Spindle 51 208 rpm
Spindle M function o

Other M function
Uork offset

= Tsm | HEOEES

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

SIEMENS

[NC/MPF/CLOSURES

mm/min

Rapid

Target position
traverse

F *Rap.trav*  mm/min
X 80.000 abs
2 1.000 abs
SP1 abs

abs

E%:

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

M Select the "Machine" softkey.

Machine

=)

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

NG/ LIKS/EXAMPLE3/ GUIDE_SHAFT

Position [mm] TFS
g x 584&0 aaaa T ROUGHING_T88 A R 0.880
2 -13.322 -41.565 1 @ o 23500

- 5P1 210.455° 0.000

5P3 0.000° 0000 |F 0.000
0300 mmjrew  100%
S1 - 1467

Master 1467 100%
a0 100

S3 -
]

/EXAMPLE3/GUIDE_SHAFT

\Ji N4@  Fin. part GUIDE_SHAFT_CONTOUR L
N6@  Stock removal T=FINISHING_T35 A F=0.12/rev U=280m Longitudinal

3/ H70 Groove 74777 T=PLUNGE_CUTTER_3 A F=0.1/rev U=158m X@8=60 20=-67 T1=dinc

% N8@ Thread long. THTYTT T=THREADING_1.5 P1.5mm/rev S=880rev OQutside XB=48 20=-3

g-] N9@  Drilling v+ T=DRILL_5 F=0.06/rev U=148m 21=18inc

2/ 'H108 001: Positions o+ 20=0 X0=16 YB=0 X1=0 Y1=-16 X2=-16 Y2=0 X3=0 Y3=16 =
1 N110 Rectangpocket v o T=CUTTER_B8 F=8.93/t U=220m X8=0 Y@=8 28=0 21=3inc

END End of program

Figure 3-3 Executing the machining plan

SIEMENS

NC/WKS/EXAMPLE3/GUIDE_SHAFT

NC/WKS/EXAMPLE3/GUIDE_SHAFT

ie
i \
e e — o=
=g ; i
2
-2
Sl S0 ;0 -0 90 60 -jo 60 50 40 -3 0 -J0 0 10
Xe 250.000 2 212.000 Y s1 B

End of program

Simult.
record.

Figure 3-4 Simultaneous recording of the execution
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4.2.2 Parameters

Parameter lists

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

Tool lists

Cutting is not possible without tools.
These can be managed in a tool list.

SIEMENS

P33

Loc. Type Tool name leng 12

D LengthX LengthZ Radius E

|1 7 ROUGHING_T8A A 11 55000 30600 08004 958 80 120 2 v
2 &= DRILL_32 11 0.000 185.000 32.800 o vl
3 21 FINISHING_T35 A 11 124908 57.000 04004 93835 120 2 v |
4 [ ROUGHING_T8A | 11 -9000 122000 08004 958 80 100 2 v
5 7 PLUNGECUTTER 3A 1 1 065000 44000 0200 3000 6O D v |
6 O PLUNGECUTTER 3| 1 1 -12000 135008  0.100 3000 400 v |
7 Q FIMISHING_T35 | 1 1 -12.088 122.608 04004 93035 882 v
8 [ THREADING_15 11 100080  0.000  0.050 602
9 | § CUTTER_B 11 0088 38000 8.088 3 G
10 <= DRILLS 11 0600 185000 5000 1188 [
11 @ BUTTON_TOOL_8 11 88008 38000  2.08 A
12 ﬂ FIMISHING_T35_R 1 1 124080 23.000 0400 = 930 35 10.6 2 v |
13 =i PLUNGECUTTER_3P 1 1 86000 54000 0100 3000 50 D v |
14 3 THREADING_35 11 100088  0.000  0.058 682 v
15 &= SOLIDDRILL_D16 11 0008 50600 16009 1188 [

16
17
18
19
b2

Figure 3-3 Tool list
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Magazine

Tools can be organized in a magazine.

SIEMENS

MAGAZIN1

Magazine
Loc. Type Tool name ST

|1 | [ ROUGHING_T88 A
2 == DRIL_32
3 [ FINISHING_T35 A
4§ ROUGHING_T88 1
5 T PLUNGE_CUTTER_3 A
6 [ PLUNGE_CUTTER 3|
7 ' FINISHING_T351
8 [ THREADING_1.5
9§ CUTTER_8
10 s DRILL S
11 © BUTTON_TOOL_8
12 I FINISHING_T35_R
13 | =8 PLUNGE_CUTTER_3P
14
15
16
17
18
19
20

o
~

) ) S S N Y P P P

3 THREADING_3.5
<% SOLIDDRILL_D16

[P P Y PG PP P B ) N B

N

Figure 3-6  Magazine

Work offsets

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

SIEMENS

E[L

Uork offset - Overview [mm]

Al X 2 SP1 SP3
Machine act value 125.600] 250.800 19.983 138.864
DRF 0.608 0.608 0.008 0.008
Basic reference 0.000 0.000 0.000 0.000/
Total basic LU0 6,600 0,600 0.600 0.600'
G54 0.000 0.000 0.000 0.000/
Transf. reference 6.000 0.000 0.000 0.000°
Programmed WO 6.600 8.660 0.800 0.808
Cycle reference 0.000 0.000 0.000 [XI[] Overview
Total O 6.000 0.600 0.000 0.000°
Tool: CUTTER_8 0.000 38.000
TOFF 0,600 0,600

Uork actual value

Uork
offset

Figure 3-7  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 ShopTurn program in the Program Manager, you can now
create the machining plan with the complete machining sequence for the
appropriate workpiece. Your practical knowledge is required to create the optimal
sequence.

SIEMENS

NC/UKS/EXAMPLE2/DRIVE_SHAFT
N1@ Program header G54 Cylinder
N2 Stock removal T=ROUGHING_T88 A F=0.25/rev U=248m Face X8=86 20-1

‘a1 N48 Stock removal T=ROUGHING_T88 A F=0.3/rev V=248m Face
471450 Residual cutting v T=FINISHING_T35 A F=0.12/rev U=248m Longitudinal
1 NGB Stock removal VY T=FINISHING_T35 A F=0.12/rev U=288m Longitudinal

N7@ Thread long. THITT T=THREADING_1.5 P1.5mm/rev 5=808rev Outside X8=24 26=-16
END End of program

-100.000 abs
180.000 °

96.000 °
Transition to next element

@
I
1
re
T
Ve
T
L]

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

Geometry and technology constitute a unit in programming. The subsequent
technological machining operations are applied to the contour.

SIEMENS RATE j )
NC/UKS/EXAMPLE2/DRIVE_SHAFT Stock removal

Complete
T ROUGHING_T88 A D1
F 0.388 mm/rev
v 240.000 m/min
Machining v

Sontour-parall.
Outside

D

UX
uz

BL Cylinder

XD 0.008 inc
2D 0.008 inc
Relief cuts Ho

Limit No

Example of the dovetailing of geometry and technology:

Blank contour

Finished part contour

Stock removal (roughing) incl. approach and retraction
strategies

Residual stock removal

Stock removal (finishing)
Grooving cycle
Threading cycle

Drilling cycle

Positions for drilling

LRENLXC O

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.
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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, among others, for simulation:

SIEMENS

NC/UWKS/EXAMPLE2/ DRIVE_SHAFT

=120  -110 -100 -0 -0 =10
Xe -80.000 2 200.000 Y
END  End of program

€0 H @ - @ -0 0 10
T THREADING_1.5
Rapid trav

Simu-
lation

Figure 3-8  Side view (display tool path, activated)

SIEMENS
NC/LJKS/EXAMPLE2/DRIVE_SHAFT

Xo -80.000 2 200.000 Y S1 B T THREADING_1.5 D1

END  End of program Rapid trav 128% 00:04:15

= . Turn- 7 Cont. i ne|  Vari- Simu-  §E Ex-
E[) Edit a‘ Drilling y ing = turn. [“ Milling ﬂ ous = lation

Figure 3-9 3D view (OPTION)
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SIEMENS
NC/WKS/EXAMPLE2/DRIVE_SHAFT

T THREADING_1.5
Rapid trav

Simu-
lation

Figure 3-10 2-window view
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4.2.4 Program Manager

Managing programs

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

prooam are no longer needed may be deleted.

manager

SIEMENS

Length Date
& C1Part programs 81/25/16
& 1 Subprograms 03/03/17
& B3 Lorkpieces 03/06/17
& C1EXAMPLET
& C1EXAMPLE1_SCE
= P EXAMPLE2
DRIVE_SHAFT
EXAMPLE2
+ FSEXAMPLES Type ShopTurn -
T Name GUIDE_SHAFT

= CIEXAMPLES
= CISHOPTURN
= TEMP

New sequential program

Active programs are marked with a green symbol.

SIEMENS

Tupe Length
@ 1 Part programs 81/25/16  3:3418 PM

i@ 1 Subpragrams DIR 03/83/17  8:04:34 AM
& B3 Uarkpieces DIR 03/06/17  10:86:24 AM
& FIEXAMPLE1 UPD 03/06/17 43

& EIEXAMPLE1_SCE UPD 03/03/17  8:15: 16 8M
& CIEXAMPLE2 UPD 03/06/17  11:14:58 AM

& CIEXAMPLE3 UPD 03/06/17  11:29:85 AM

© [E5EXAMPLE4 81/25/16  3:34:18 PM
EXAMPLE4 03/06/17  18:27:34 AM

& EIEXAMPLES 81/25/16  3:34:18 PM

& E3SHOPTURH UPD 03/06/17  18:86:51 AM

& TEMP 03/06/17  11:88:44 AM
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‘P UsB 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

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

ShopTurn
"ShopTurn" program
programGUIDE
e "G-Code program"

4.2.5 Diagnostics

Alarms and messages

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

SIEMENS

A

Diag-
nostics

| Rlarm Mes- 3| Alarm

Figure 3-11 Alarm log
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5.Basics for beginners

This section explains the general basics of the geometry and technology for
turning. You do not have to enter anything in ShopTurn in this section.

5.1 Basics of geometry

5.1.1 Tool axes and machining planes

During turning, it is the workpiece and not the tool that rotates. The axis is the Z
axis.

e Plane G18 = machining with turning tools
e Plane G17 = drilling and milling operations on the front face
e Plane G19 = drilling and milling operations on the peripheral surface

Since the diameters of the turned workpieces are relatively easy to check, the
dimensions of the transverse axis are specified based on the diameter. This
means that you can directly compare the actual dimensions with the dimensions in
the drawing.

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 ShopTurn — can orient itself in the existing work area by
way of the measuring system.

‘f[
<
|
|
|
|
|
|
|
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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.

Tool carrier reference point (T):

The tool carrier reference point (T) is relevant for setting up in the case of
machines with tool turrets and preset tools. Its position and locating hole enable
setting up with tool holders for shank tools in accordance with DIN 69880 and VDI
3425.

P S5 ©S

5.1.3 Absolute and incremental dimensioning

Absolute input

The entered values are relative to the workpiece zero.

X 50.800 abs
Y abs
2 -20.800 abs
Current
* G90 Absolute dimensions position
SN
D)
% 1z

-20

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

The entered values are relative to the current position.

- @50
X 20.808 inc
Y abs
2 -5.000 inc (+)20
* G91 Incremental dimensions
@10
-5 | Current

position \Q_?,— L7

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

Q Switching between absolute and incremental input is possible at any time
Pyl using the SELECT key.
A few examples combining absolute and incremental dimensions can be found
below:
+X
@60
X 10.008 abs
Y abs ‘ 1910
2 -35.808 inc ¥4z
-50 -15
+X
q @60
Straight
X 25.808 inc
Y abs g 1210
2 -40.008 abs +Z
-40 -10
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5.1.4 Cartesian and polar dimensions

Cartesian input

The coordinates X and Z are entered. The gray values in the example
were calculated automatically.

Straight 2X End point X o0
Q |

X 100.008 abs

X 49.000 inc

2 -49.000 abs

2 -30.00 inc

L 50.000 220

a 126.870 ° L

a2 320.906 ° &

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

Specification of the length and angle. The gray values in the example were calculated

automatically.

Straight 2X

= NN X X

al
a2

100.808 abs
40.000 inc
-40.000 abs
-30.808 inc
50.000
126.870 °
320.9686 °

The angles can be entered as positive
angles...

+X

ox1= +126,87

)

\ % +Z
| x2=+320,906 |

...and/or as negative angles.

iy

+X

x1=-233,13
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You can also combine Cartesian and polar inputs. Two examples:

Specification of the end point in X and the length

Straight 2X FX

100.000 abs r2100
40.000 inc

-40.000 abs

-30.800 inc ©
50.000

al 126.870 ° ~ 920

a2 320.906 ° @

= NN X X

Specification of the end point in Z and an angle

+X
|

X 100.800 abs \126,8?"
X 40.008 inc

2 -40.000 abs \
2 -30.808 inc \
L 50.000 7 .
al 126.870 ° @ @20 _

o2 320.906 ° e
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5.1.5 Circular motions

According to DIN, for circular arcs the end point of the arc (X and Z coordinates in
the G18 plane) is specified along with the center point (I and K in the G18 plane).

The ShopTurn contour calculator gives you the freedom to use any dimension from
the drawing for circular arcs, without having to carry out conversions.

The following example shows two — initially only partially defined — circular arcs.

Specification of the R10 arc: Specification of the R20 arc:

Circle

Direction of rotation
R 10.000
X 50.000
2 -35

|

K

al

After the input:

S @50

R Direction of rotation Q
R
abs @60 3 @0 % 30.000 abs
abs 2 abs
abs | 0.000 abs
abs — 20 K -2 abs
& al -90.000 °
-35

After the input:

Circle

Direction of rotation P, Direction of rotation Q
R 10.008 R 20.000
X 50.000 abs X 30.000 abs
2 -35.000 abs X 15.800 inc
| 50.000 abs 2 -6.771 abs
K -25.000 abs 2 -6.771 inc
al 180.860 ° | 0.000 abs
a2 Tangential | 0.800 inc
K -20.008 abs
K -20.008 inc
ol 90.000 °
B1 138.590 °
B2 48.590 °
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All para-
meters

Direction of rotation

7R NNXX>D

al

10.008
50.008 abs
10.800 inc
-35.008 abs
-10.808 inc
50.808 abs
10.880 inc
-25.000 abs
0.800 inc
180.000 °

a2 Tangential

B1
B2

90.008 °
90.000 °

In DIN format:
G2 X50 Z-35 CR=10

N
%

The following displays of all values appear when you have entered all known
dimensions and pressed the "All parameters” softkey in the input window of

the respective arc.

Direction of rotation Q
R 20.000

(@250) X 30.608 abs
X 15.800 inc

230 2 -6.771 abs
2 -6.771 inc
| 0.088 abs

@0 | 0.868 inc
K -20.600 abs
K -20.800 inc
al 90.000 °
B1 138.590 °
B2 48.598 °©
In DIN format:

G3 X30 Z-6.771 K-20

5.2 Basics of technology

5.2.1 Cutting rate and speeds

Most of the time the cutting rate is directly programmed for turning, in particular
for roughing, finishing and grooving. The speed is programmed only for drilling
and (most of the time) for thread cutting.

Determination of the cutting rate

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

Material of the tool:
Material of the workpiece:

Value:
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Constant cutting rate vc (G96) for roughing, finishing and grooving:

Ve

Constant speed n (G97) for drilling and thread cutting:

> Ve

To ensure that the selected cutting rate
is the same at every workpiece
diameter, the speed is adjusted by the
controller with command G96 =
Constant cutting rate. This is carried out
by DC motors or frequency-controlled
three-phase motors. As the diameter
decreases, the speed increases
theoretically to infinity. To avoid danger
due to excessive centrifugal forces, a
speed limitation of n = 3000 rpm for
example, must be programmed.

In DIN format, the block would have the
following form:

G96 S180

LIMS = 3000 (LIMS = limit).

Since a constant speed is used for drilling, the command G97 = Constant speed

must be used here.

The speed is dependent on the desired cutting rate (120 m/min selected here) and

the tool diameter.
Therefore, the inputs are: G97 S1900.

v, - 1000

n= d-1m

d = 20mm (tool diameter)

_ 120mm - 1000
n= 20mm - 1T - min
1
n=1900 —

min
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5.2.2 Feed

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.

Determination of the feed

Like the cutting rate, the value for the feed is also obtained from the handbook, the
documents of the tool manufacturer or practical knowledge.

Cutting material of the tool: Hard metal
Material of the workpiece: Machining steel
Determined value (handbook): f=0.2-0.4mm
The mean value is selected: f=0.3mm

Relationship between feed and feedrate:
The constant feed f and the respective speed n yield the

feedrate:
Vc =180 m/min Vi=f*n Vc =180 m/min
d2=80 mm d2=20 mm
nz=710 rpm nz = 2800 rpm
do N1
Vi =710 rpm * 0.3 mm Viz = 2800 rpm * 0.3 mm
d
Viz = 210 mm/min ] Vi = 840 mm/min

Since the speed is different, the feedrate also differs for the various diameters, despite having
the same feed.

i

L

n < » N
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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

ShopTurn 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.

SIEMENS

Tool name D LengthX Length? Radius SR
1| (1 ROUGHING_T80 A 11 55000 39000 08A0¢ 95060 1207 v
2 == DRILL_32 11 0.600 185.060 32.800 [l
3 A FNISHING T35 A 11 124000 57000 04004 93035 1202 v
4 [J ROUGHING_T88 | 1 1 -9.608 122.060 0.800 + 950 BA 100 0 v
5 T PLUNGECOTIER.3A 1 1 85000 44900 0200 5000 807
6 [ PLUNGECUTIER3| 1 1 -12000 135000 6100 3690 497w
T 2 FINISHING_T35 | 1 1 -12.608 122.060 0.400 +~ 93835 887 v
8 3 THREADING_15 11 100600 0900  0.050 60w
9§ CUTTER 8 11 000 38060 6000 3 o
10 = DRILLS 11 6690 185000 5000 1180 & M0
11 © BUTTON_T00L_8 11 eBon 38900 2000 Qv
12 E} FINISHING_T35_R 1 1 124p00 23.000 0.400 = 938 35 180 2 v
13 o PLUNGECUTTER3 1 1 86080 54000 0100 3000 | 507
14 [ THREADING_35 11 1emes @900 0050 607 v
15 = SOLIDDALL D16 11  66e0 50900 16600 | 1180 @

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

Loc. Location number

Type Tool type

The tool is identified by the name and the sister tool number. You

Tool name may enter the name as a text or number.

ST Sister tool number (for replacement tool strategy)
D Cutting edge number

Length X Geometry data, length X

Length Z Geometry data, length Z

Diameter Tool diameter

Mounting bracket, Mounting bracket (roughing tool and finishing tool), tip angle (drill) and

tip angle, . . .
insert width insert width (grooving tool)
+h Direction of spindle rotation
= Coolants 1 and 2 (e.g. internal and external cooling)

ShopTurn provides various tool types (favorites, milling cutters, drills, turning
tools and special tools). Tools can be created in the tool list by means of a
predefined tool catalog. There are various mounting positions and geometrical
parameters (e.g. mounting bracket), depending on the tool type.

New tool - favorites

Type Identifier Tool position
508 - Roughing tool I GG
510 - Finishing tool AR I B
520 - Plunge cutter A0 T =1y
549 - Threading tool AEAEFE
556 — Button tool wojleyoXel;
560 - Rotary drill o o
580 - 3D turning probe =l =
730 - Stop e
128 - End mill &, R7
140 - Facing tool Tl A
150 - Side mill L =T
200 - Twist drill sSYP=s [
240 - Tap e ff = i

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 b l_ ﬁ
Tool wear NC memoru“
Loc. Type Tool name ST D ALe;(mIn ALeme DRadius E D

1 [ ROUGHING_T88 A 1.1 0000 0000 0.600

2 = DRILL_32 11 0.080 0.060  0.600

3/ FINISHING_T35 A 11 0.000  0.080  0.800 Filter

4 [y ROUGHING_T88 | 11 0.080 0.060  0.600

5 [ PLUNGE_CUTTER.3A 1 1 0000 0.000  0.600

6 O PLUNGE_CUTTER_3| 11 0000  0.0e0 0.6

7 ' FINISHING_T351 11 0.000 0.060  0.000

8 THREADING_1.5 1.1 0000 0000 0.000

9 | § CUTTER_8 11 0060 @080  0.600

18  ss DRILL_5 11 0.080  0.080  0.000

11 | © BUTTON_TOOL_8 11 0000 0000 0.600

12 ¥ FINISHING_T35_R 11 0.080 0.060  6.600

13 =1 PLUNGE_CUTTER_3P 11 0.080  0.080  0.800

14 | [ THREADING_35 1.1 0000 0000 6.600

15 | <= SOLIDDRILL_D16 1.1 0.000 0000 0.000

16

17

18

19

20

>

[} Tool Tool Maga- Uork User

— st wear zne |2 . variable

Figure 5-3  Tool wear list

The most important tool wear parameters are:

A Length X Length X wear

A Length Z Length Z 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 Workpiece count
wear * Tool wear
*Parameter depends on
selection in TC
Setpoint Setpoint for tool life, workpiece count or wear

Specification of the tool life, workpiece count or wear at

Prewarning fimit 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

o
~N

Loc. Type Tool name

[ ROUGHING_T88 A
&= DRILL_32

A FINISHING_T35 A

[ ROUGHING_T88 |

[ PLUNGE_CUTTER_3 A
L PLUNGE_CUTTER_31
W FINISHING_T351
THREADING_1.5

§= CUTTER_8

<= DRILL_5

© BUTTON_TOOL_8
I, FINISHING_T35_R
=1 PLUNGE_CUTTER_3P
3 THREADING_35

<% SOLIDDRILL_D16

ot |t | | | s s [
Y S Y O Y Y Y P U I B LN

Figure 5-4  Magazine list

Meanings of the most important parameters:

D | Locking of the magazine location

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.

Fixed location coding

The tool is permanently assigned to this magazine location.
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6.2 Tools used

In this section, the tools that are needed for working through the examples
= later are entered in the tool list.
Parameter Select the "Parameter" area in the main menu.
Select the "Tool list” softkey.
p Tool To create a new tool, go to a free location in the tool list ("New tool" softkey must be
— list .
displayed).
SIEMENS
D LengthX Length2 Radius
1 -1 ROUGHING_T88 A 1 1 55008  39.000 0.808 = 950 BA 120 0 v
2 == DRILL_32 11 0.600 185.060 32.800 o v
3/ FINISHING_T35 A 1 1 124600 57.000  0.400 = 93.0 35 120 0 v
4 | [ ROUGHING_T88 | 1 1 -9.608 122.060 0.800 + 950 BA 100 0 v
5 [ PLUNGE_CUTTER_3A 1 1 85800 44.080 0.200 3.000 8072w
6 [ PLUNGE_CUTTER 31 1 1 -12600 135000  0.100 3.600 407 v
7 | % FNISHING_T351 1 1 -12.608 122.060 0.400 +~ 93835 887 v
8 [ THREADING_1.5 1 1 100.808 0.000 8.850 6.8V
9  §= CUuTTER_8 11 0.6  38.000  8.600 3 [
10 | <= DRILL_S 1 1 0.060 185.000  5.000 118.0 [ol~im|
11 | (© BUTTON_TOOL_8 1 1 88.eed  38.000 2.600 )%
12 I FINISHING_T35_R 1 1 124p00 23.000 0.400 = 938 35 180 2 v
13 | =8 PLUNGE_CUTTER_3P 1 1 86000 54.000  0.100 3.000 50 Qv
14 | [ THREADING_3.5 1 1 100.008 0.000 6.858 6.0 72 v
15 s SOLIDDRILL_D16 11 0.080 50.000 16.000 118.8 @
Figure 5-5  Tool list — Free location
ltletf S Select the "New tool" softkey.
00

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 cutter with diameter 8 (CUTTER_8) must be insertable, as it will be used
for milling a pocket.
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6.3 Tools in the magazine

In the following, you will learn how to load the tools into the magazine.
In the tool list, select a tool without a location number.

SIEMENS L -

Loc. Tope  Toolname ST D LengthX Length2 & el L33
1| (7 ROUGHING T80 A 11 55000 30060 08004 95080 1202
2 &= DAL 11 8800 185900 32000 ov
3 /1 FINISHING T35 11 124080 57060 04804 9335 1200 v
4 3 ROUGHIG 801 11 0800 122000 0.800 4 95060 100 2 v
5 T PLUNGECUTIER.3A 1 1 5800 44900 0200 3000 802~
6 O PLUNGECUTTER.3I 1 1 -12080 135000 0180 3600 4072w
7 FINSHING_T35 | 11 -12608 122000 04804~ 93035 8072
8 [3 THREADING_1.5 11 100800 0960 0.650 60 v
9§ CUTTER 8 11 opm 31908 800 3 )
10| s DAILLS 11 oo 185000 5080 | 1189 I
1 | © BUTTON_T00L 8 11 86690 30960 2000 12
12 | I FINISHING_T35_R 11 124800 23900 0480 93035 1002 v
13 = PLUNGECUTTER3P 1 1 86080 54000 0180 5000 | 5070w
14 | [ THREADING 35 11 100000 0960  6.650 602 v
15 | = SOLIDDRILL_D16 11 B8 50900 16.080 1189 & 00
16
7
18
19
2
& Milling_toal_8 11 0900 50900 2000 4 [l
=§ Piling_tool 5 11 opm 50008 12000 4 fol%
[ s DRILL1B 11 0ee0 80060 120080 1189 G
(0 Roughing_tool C2 1 1 50000 10000 02004 93080 1192 v
T Plunge_catter_4 11 56800 10900 0200 | 3.000 | 2070

Figure 5-6  Selecting the tool in the magazine

Load b Press the "Load" key. The following dialog offers the first free magazine location,

which you can change or accept as is.

SIEMENS .32"1?’1 [_ ﬁ
Tool list NC memoryl

loc. e  Toolname ST D LengthX Lengthz @ Pitch £33

1 “ ROUGHING_T88 A 1 1 75808 239.000 0.800 4= 9508 88 128 2

= DRILL_32 11 0.688 185.860 32.660 [

3 [ FINISHING_T35 1 1 124808 57.800 0.460 4+ 930 35 128 2

4 [ ROUGHING_zag 2000 pea 0 950 80_ing

5 T PLUNGE_C Load on ...

[ ﬂ PLUHGE_C|

7 @ FINISHING_

8 [ THREADING

9 § CUuTTER_8 16

18 &< DRILL_S

11 © BUTTOH_TOUL & T
12 B FINISHING_T35_R 1
13 ©8 PLUNGE_CUTTER_3P 1
14 [ THREADING_3.5 1
15 s SOLIDDRILL_D16 1

T 00000 36.000  Z.000 7
1 124000 23860 0.460— 930 35 100 0
1 86600 54800  0.100 3.000 50 2
1 100.600 0.060  0.850 602
1 0.608  50.000  16.800 1180 @

o
*# Roughing_tool_C2
T Plunge_cutter_4

50.800 10.000 0.200 4~ 930 80 118 0 Cancel
50.000  10.000  0.200 3.000 200

16
17
18
19
20
& Milling_tool_8 11 0.000 50.860  B.660 3 [
= Milling_tool_5 11 0.000 50800 12800 3 [
< DRILL_18 11 0.000  80.660 120.880 1180 @
11 0.000  30.860  6.800 1.888 @ X
11
11

Figure 5-7  Entering and/or accepting a magazine location
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Once applied, the tool list may look like this.

SIEMENS

Lac. Type

Toal name ST D LengthX Length2

1~ ROUGHING_TBA A 1 1 75808 239080 0.800 4 950 88 120 U
2 = DRILL_32 11 0.000 185808  32.800 [
3 [ FINISHING_T35 A 11 124908 57080 04804 930 35 120 0
4 ROUGHING_T88 | 1 1 -9800 122000 0.800 4 950 80 16.0 0 v |
5 T PLUNGE_CUTTER_3 A 1 1 85888 44000  0.200 3.000 882 v
6 I PLUNGE_CUTTER_3| 1 1 -12008 135000  0.180 3.000 40 Qv
7 3 FINISHING_T351 11 -12008 122000 04804 93835 88U v
8 [ THREADING_1.5 1 1 100.608 0.880  0.850 6.0 0 v
9 § cuTTER_8 11 0.000 38.660  8.660 3 [
18 <= DRILL_S 11 0.000 185800 5860 118.0 [
11 © BUTTOH_TOOL_8 1 1 88666 38000 2000 Rl
12 B FINISHING_T35_R 1 1 124900 23.800 0460 — 936 35 180 Qv |
13 =8 PLUNGE_CUTTER_3P 1 1 86688 54000  0.100 3.000 50 Qv
14 [3 THREADING_3.5 1 1 100.608 0.060  0.850 6.0 D v
15 &= SOLIDDRILL_D16 11 0.000  50.860 16.860 1180
16 == 11 0.000 30.668  6.660 1.688 o
17
18
19
20

2 Milling_tool_8 0.000  50.660  8.680 3

= HMilling_tool_5 0.608 56.080 12000 3

=< DRILL_18

50000 10080  0.200 4 93030 1180~
50.000  10.668  0.268 3.000 20

=
=
3
=

[y
o v
80.660 120.860 1188 [
F Roughing_tool_C2
T Plunge_cutter_4 2

Figure 5-8  Tool list once applied

6.4 Measuring tools

In the following, you will learn how the tools are offset:

Procedure

TSM ' Use the "T,S,M" softkey to insert a tool from the tool list into the spindle.

SIEMENS

NC/LJKS/EXAMPLE4/EXAMPLES_2

TES

T ROUGHING_Ted A R 0.800
2 39.000
2 200.000 1o e
SP1 0.600° -
SP3 6.000° F 0.008
0.088 mm/min 100%
51 -¢ B

Master ] 108%
] 100

53 -
[}

o

Tool name
T D1 ST
Spindle s1 rpm
Spindle M function

Other M function

Uork offset
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5 '“:ggl& , Then go to the "Meas. tool" menu.
Manually Enter the probed or turned diameter.

SIEMENS

[NC/LIKS/EXAMPLE4/EXAMPLE4_2

TS

. X 12-0_000 T ROUGHNG_Ts0

2 200.000 18 o1
SP1 0.600°
SP3 0.000° F 0.000
0.000 mm/min
S1 -
J!1aster L] o
S3 -
0

i

Measure: length manually

ROUGHING_T80 A
1

Figure 5-9  Tool measurement — Specification of the X value

Set The current position of the tool is offset taking into account the workpiece
i diameter.

SIEMENS

[NC/LKS/EXAMPLE4/EXAMPLE4_2

TES

- X 80.000 T ROUGHNG_Tso A
2 200.000 -
SP1 0.000°
SP3 0.600° F 0,000
0.000
S1 ~o
J|"1aster L] “
S3 ~o
0

o

Measure: length manually

ROUGHING_T80 A D1 Tool data
1 X

2
80.000 R

Figure 5-10 Tool measurement — Setting length X
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You must now repeat this operation for Z.

SIEMENS e E ?3%
]
tool
Uork Position [mm] TFS
X 80.000 T ROUGHING Tao A R0.800|
239.000
2 200.000 e e
SP1 0.600° .
SP3 0.000 F 0.000 . o
0.000 mm/min 100% position
S1 ~o 24
Master (] 100%[*
50 1 x
S3 - 24
| ] 100%
) 50 1
T ROUGHING_T80 A D1 To
ST 1 X
B Ref. point Uorkpiece edge -
=i 20 0.000 F
X0
length
«
Back
CRCL T | = e

Figure 5-11 Tool measurement — Setting length Z
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6.5 Setting the workpiece zero

In the following, you will learn how to set the workpiece zero.

Procedure
To set the workpiece zero, switch to the Machine - Manual mode in the main menu.
T Shift the workpiece zero if this does not lie on the end face of the workpiece.
NC/LJKS/EXAMPLE4/EXAMPLE4_2
TES
o x saaaa ‘I' ROUGHING_T88 A R 0.800
2239.000
51 a'anggu 1 &N o1 X 75.000
SP3 6.000° F 0.008
0.000 mm/min 180%
51 -¢ &
Master ] w Hﬂ‘ﬁ
§3 -0
[}
Measure: front edge
set J Accept your input.
0
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7.Example 1: Taper shaft

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

e Enter traversing paths

e Create any contours with the contour calculator
e Rough and finish contours

e Create a thread undercut

e Create a thread

e Create grooves

Task
9, - 1x45%
| o X
| - L -
L
Y
4 i
+X
80 - - - ¥ M30x1,5
+Z
JP%S 1
U o W o S
| T\,ij | =3 ]
v
1 Ve
2x45°_ | _
91 757065 55 44 30 17 o
L 100 ~
X = =05x45°
6
& 3

Figure 6-1 Workshop drawing — Example 1
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Figure 6-2  Workpiece — Example 1

Note:

ShopTurn 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).

211
_22 5aa Target position 2 0

abs
*Rapid tr.* mm/min

M N =C X

Figure 6-3  Example of toggle field
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7.2 Program management and creating programs

Operating sequences

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

SIEMENS

NC/LJKS/EXAMPLE3/GUIDE_SHAFT

it RS
MX1 500.000 T FINSHING_T35 &
M1 500.000 N
MsP1 0.000°
A 0.600° F 9,000
0.060 e in
51 o
Master 8 .
S3 -
[}

Act. values

Machine

Figure 6-4 Main screen

Open the main menu using the MENU SELECT key. You can open the
various areas of ShopTurn from the main menu.

SIEMENS E ‘ ﬁ
D )
AUTO
Machine Position [mm] TS
H)Z(_: gggggg T FNISHING T35 A ZRS::-:: g
b e s A X 124,900
MSP3 6.000° F 0.008
0.000 mm/min 0.0% ﬁ
S§1 - i
Master @ N 50%
53 - =
[] 50%
50 INI
| REFPOINT

1a -2 B A N

. Program Diag-
Machine Parameter Program manager nostics i

Figure 6-5 Main menu
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| Select the "Program Manager" softkey. The "Program Manager" is displayed.
Program In the "Program Manager", you can manage machining plans and contours
manapen (e.g. "New", "Open", "Copy", etc.).

SIEMENS 16:55 il
Length

Tupe

= 1 Part programs DIR 01/25/16  3:38:29 PM
= (%] Subprograms DIR 81/25/16  3:38:30 PM
= ] Warkpieces DIR 83/06/17  18:50:42 AM

Figure 6-6 Program Manager

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

Open the "Workpieces" directory.

INPUT

New Enter the name 'EXAMPLEL' for the workpiece.
New workpiece
Type Llorkpiece LIPD -
Name EXAMPLE1
Figure 6-7  Creating the workpiece
\' . . .
HeceDt Confirm your entry. The following dialog box opens.
New sequential program
Tupe ShopTurn i
Name TAPER_SHAFT
Figure 6-8  Creating the sequential program
ShopTurn You can select the input format with the "ShopTurn" and "programGUIDE" G
code softkeys.
You specify the program type via the "ShopTurn" softkey.
Enter the name of the machining plan, in this case "TAPER_SHAFT".
‘, .
et Accept your input.
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Once applied, the following screen form is displayed for entering the

workpiece data.

03/08/1
SIEMENS 11:03 A
NC/UKS/EXAMPLE1/TAPER_SHAFT

Program header

Uork offset G54
describe No
Blank Cylinder
XA 80.000

20 1.008

2 -100.000 abs

2B -92.000 abs
Retract Simple
XRA 5.000 inc

ZRA 5.008 inc

Tool change point Uork
XT 120.000

2T 200.000

51 3588 rpm

SC 1.608

Machined dir. of rota  Up-cut

O oriling |17 T

Figure 6-9  Program header — Help screen

Enter the workpiece data and general program specifications in the program

header.

Enter the following details:

Field Value Selection via Notes

toggle key

Unit of measurement mm X

Work offset X

Blank Cylinder X Select the blank
shape (here,
cylinder) using the
toggle key.

XA 80

ZA 1

Z| -100 abs X

ZB -92 abs X The value ZB
indicates the
distance from the
chuck.

. See below

Retract Simple X Retraction

XRA 5inc X The dimensions of
the retraction planes

ZRA 5inc X (absolute or
incremental) and the

Tool change point Workpiece X tool change
point are entered

XT 120 here.

ZT 200

Safety clearance SC 1

Speed limits S1 3500

Machined direction of Down-cut X

rotation
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v
Accept

>

Retraction

Accept the entered values. Once applied, the program header is displayed.

03/08/
SIEMENS a8t

NC/WKS/EXAMPLE1/TAPER_SHAFT
P Program header 654 Cylinder
Eno  End of program

Figure 6-10 Program header, example 1 — Machining 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.

It is possible to switch the retraction plane between "Simple", "Extended" and
"All". Depending on the retraction setting, the associated fields are enabled for
the input of the distances.

"Simple" "Extended" "All"
(for simple cylinders) (for complex workpieces (for complex workpieces
with internal machining) with internal machining

and/or relief cuts)

Retract Simple Retract Extended Retract Al

XRA 5.000 inc XRA 5.808 inc XRA 5.008 inc

XRI 5.008 inc XRI 5.800 inc

ZRA 5.808 inc ZRA 5.008 inc ZRA 5.8080 inc
2RI 0.000
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Softkeys
Graphic . . . .
view Use this softkey to change to the online graphic of the workpiece
(see figure below).
SIEMENS 9‘ ﬁ
NC/UKS/EXAMPLE1/TAPER_SHAFT Program header
Xz Uork offset G54
e | describe Ho
Blank Cylinder
XA 80.000
2R 1.008
21 -100.008 abs
L100 28 -92.000 abs
Retract Simple
XRA 5.000 inc
2RA 5.000 inc
Tool change point Work
XT 120.000
B T P 200,000
51 3500 rpm
SC 1.000
Machined dir of rota  Up-cut
e Vari-
L ous
Figure 6-11 Program header — Graphic view
Graphi " i
Use the "Graphic view" softkey to change back to the help screen.

7.3 Opening atool

Operating sequences

Follow the steps below to call the required tool:

> Use this key to extend the horizontal softkey menu.
Straight " : .
Select the "Straight Circle" softkey.
Tool Select the "Tool" softkey.
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Select .
tool Open the tool list.
SIEMENS :;{’ j ﬁ
'NC/UKS/EXAMPLE1/TAPER_SHAFT Tool Tool
P X T D1 list
END S1 pm
Plane selection
H{ Loc. Type Tool name ST D LengthX Length2 Radius L
1 ROUGHING_T86A 1 1 55000 39.080  0.800
2 &= DRILL_32 11 1 0.000 185000 32.000
3 2 FINISHING_T35A 1 1 124000 57.000 0.400
t5( 4 [ ROUGHING_T88 | 11 -9.000 122.000 0.800
5 T PLUNGE_CUTTER_3 A 1 1 85000 44.000 0.200
6 [ PLUNGE_CUTTER_31 1 1 -12.000 135000 0.100
7 S FINISHING_T35 1 1 1 -12.000 122.000 0.400 =
8 THREADING_1.5 1 1 100.000 0.000  0.050
o 9 § CUTTER_8 11 0.000  38.000 8.000
10 ss DRILLS 11 0.000 185.000  5.000
11 & BUTTON_TOOL_8 1 1 88000 38000 2000
12 B FINISHING_T35_R 1 1 124000 23.000 0.400
.| 13 =8 PLUNGE_CUTTER_3P 1 1 86000 54.000  0.100
14
15
16
17
| 18 v
5 0 50 100 50
Kein Wert eingegeben
Figure 6-12 Tool list
v Use the cursor key to select the "ROUGHING_T80 A" tool.
v Apply the tool to the program. After the tool has been applied, enter the following
Lo values in the screen form
(if necessary, change the unit using the toggle key):
Field value Selection via toggle Notes
key
. Select the
Spindle Vi X main spindle V1.
Cutting rate 240 m/min X
Plane selection Turning X
SIEMENS s
RS T ROUGHING_T88 A D1
END U1 240.088 m/min
Plane selection
7 Turning
Figure 6-13 Tool — Input
v
Accept Accept the entered value.
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7.4 Entering the traversing path

Operating sequences

Straight

Rapid
traverse

v
Accept

Straight

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

Enter the following starting point for roughing in the screen form:

Field Value Selection via toggle Notes
key

X 82 abs X

4 0.3 abs X

SIEMENS bh !
NC/UKS/EXAMPLE1/TAPER_SHAFT

*Rap.trau*  mm/min

Radius comp.

Rapid
traverse

g Straight
Circle

Enter the starting point for the traversing path

Accept the entered values.

Select the "Straight" softkey.
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Enter the following values in the screen form:

Field Value Selection via toggle | Notes
key
X -1.6 abs X The tool has a
0.8 mm radius and must
therefore be traversed to
the diameter X —1.6.
F 0.3 mm/rev X

SIEMENS
HC/UKS/EXAMPLE1/TAPER_SHAFT

-1.680 abs
abs
abs
no = e
F 2368 mmy/rev e
Radius comp.

Straight
Circle

Figure 6-14 Entering the traversing path

v
Accept Accept the entered values.
Straight | Select the "Straight” softkey.
- Select the "Rapid traverse" softkey. Move the tool away from the end face in rapid
i traverse.

Enter the following values in the screen form:

Field Value Selection via Notes
toggle key
Z 1 abs X

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx




SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

SIEMENS ‘ m
HC/LIKS/EXAMPLE1, TAPER_SHAFT

Straight

P (X2 X abs

T Y abs

L z 1000 abs

= . SP1 abs .

= SP3 abs Graghic

= F *Rap.trau*  mm/min view
Radius comp.

Rapid
traverse

Straight
Circle

Figure 6-15 Enter the traversing path — Moving away from the end face

v

Accept Accept the entered values.
Straight Select the "Straight" softkey.

Rapid Select the "Rapid traverse" softkey.
traverse

Enter the following values in the screen form:

Field Value Selection via

Notes
toggle key

X 82 abs X This entry returns the tool
to the starting point.
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v

Accept

Straight

SIEMENS

4C/LIKS/EXAMPLE1/ TAPER_SHAFT Straight
P [X& X 82,008 abs
T Y abs
= 2 abs
_, e SP1 abs =
5p3 Graphic
E F *Rap.trau*  mm/min view
Radius comp.

-60
40
Rapid
traverse
28

x
Cancel

Straight
Circle

Figure 6-16 Entering the traversing path — Returning to the starting point

Accept the entered values.

Select the "Straight" softkey.

Create the other four traversing paths according to the following list of machining
steps.

SIEMENS

NC/UKS/EXAMPLE1/TAPER_SHAFT

Program header G54 Cylinder
Turning T=ROUGHING_T8@ A U1=248m

RAPID X80 20.3

F.3/rev X-1.6

RAPID 21

RAPID X82

RAPID 20

F8.25/rev X-1.6

— RAPID 21

NI RRRNETR

END  End of program

s« R

Figure 6-17 Entering the traversing path — Other four traversing paths
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Simu-

Start the simulation.

SIEMENS
NC/UKS/EXAMPLE1/ TAPER_SHAFT

i
¥
140

100

—JI -|‘|n =100 -0 -80 =0 -\’ﬂ i -4n -;ﬂ -2 -)F\ c\ 10 D k1l 40 €0
Xe 10.000 2 161.000 Y S1 B T ROUGHING_T88 A
END  End of program Rapid trav

)|
108% 00:00:26

Simu-
lation

Figure 6-18 Simulation — Side view

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

7.5 Creating contours with the contour calculator and machining

Contour calculator

The integrated ShopTurn 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.

L.
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Operating sequences

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

New | Select the "New contour" softkey. Enter the name "TAPER_SHAFT_CONTOUR" for
il the contour.

Each contour is assigned its own name. This makes programs easier to read.

Please enter the new name

TAPER_SHAFT_CONTOUR|

Figure 6-19 Creating the "TAPER_SHAFT_CONTOUR" contour

v .
Accept Accept your input.
You can accept the starting point for the contour line without making any changes
(see figure below).
Note:
The contour definition is the roughing limit on the one hand and the finishing distance
on the other hand.
SIEMENS %’:;1 T
NC/WJKS/EXAMPLE1/TAPER_SHAFT Starting point
TAPER_SHAFT_CONTOUR
X 0.808 abs
2 0.000 abs
Transition at contour start
Radius
R 0,008 4
Figure 6-20 Entering the starting point
For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved. 61
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v

Accept

o

v

Accept

Note:

If you deselect the "Graphic view" softkey, detailed help screens are displayed.

Accept your input.

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

Field Value Selection via Notes

toggle key
X 30 abs X
Transition to Attach the chamfer
next element Cham X (FS) directly to the

straight line as a

FS 15 transition element.
SIEMENS l.’ljﬂl!

NC/UKS/EXAMPLE1/TAPER_SHAFT Straight line X

X 30.000 abs
ai 96.008 °

Transition to next element
Cham
Fs 1.500

o [0 Y [

Figure 6-21 Entering the vertical straight-line segment for the contour

Accept the entered values.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

62



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

—

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

Selection via

Field Value Notes
toggle key
) A straight line follows to
Z 17 abs X 717
Transition to Cham X
next element
FS 0 x

z

The thread undercut will
be inserted later as an
individual element.

\'d
Accept

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

SIEMENS
NC/UKS/EXAMPLE1/TAPER_SHAFT

O riling [ 1

Turn- 7 Cont.
ing i“ turn.

-17.808 abs

180.000 °

90.008 ©
Transition to next element

s

Figure 6-22 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 segment in the screen form:

Selection via toggle

Field Value Notes
key
X 40 abs X Construct the vertical
straight-line segment
up to the dimensioned
Transition to Radius X intersection including
next element the rounding to the next
element.
R 25

v

Accept

SIEMENS
HC/WJKS/EXAMPLE1/ TAPER_SHAFT

7 Cont.
B turn.

Straight line X

X 40.800 abs

al 90.000 °

a2 270.000 °

Transition to next element
Radius

R 2500

Figure 6-23 Entering the vertical straight-line segment for the contour

Accept the entered values.
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Enter the following values for the end point of the inclined straight line in the screen

form:

Field Value Selection via Notes

toggle key

X 50 abs X —L

z -30 abs X
X

Transition to next element | Cham X 0
FS 0

SIEMENS ?32.1'58;1 ﬁ
NC/UKS/EXAIMPLE1/TAPER_SHAFT Straight 2X
P ¢ X2 X 50.800 abs
T 2 -30.000 abs
i at 158.962 °
_, |— |68 a2 68.962 °
1 Transition to next element

ham

- . Fs 0.000

= t Tangent.
— trans.
— | 152
5
END

18
ENE | gy All para-

meters

7 Cont.
o turn,

Figure 6-24 Entering the end point of the inclined straight line for the contour

v
Accept Accept the entered values.
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—

v

Ubernehmen

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

Field Value Selection via Notes
toggle key
Z -44 abs X
Transition to Radius X
next element iz
R 2.5

SIEMENS
NC/LKS/EXAMPLE1/TAPER_SHAFT

T — &
-
L]

/N
gk
g
°E

a5
2

Transition to next element
Radius
R 2560

L[l L==

g!!!
T—1—-1—-H>-

END

—f

Figure 6-25 Entering the horizontal straight-line segment for the contour

Accept the entered values.
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o

Accept

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

Field Value Selection via Notes
toggle key
X 60 abs X The line segments (= main
elements) are not
tangential.
Rounding
o
3 main elements
SIEMENS %’:, ﬁ

NC/UKS/EXAMPLEY/TAPER_SHAFT

& X X 60.000 abs

: al 90.000 ©
L a2 270.008 ©

==

+—dgp Transition to next element
1 am
- FS 0.800
— e
o 1
Nl |,
58
1

All para-
meters

Turn- 7 Cont.
EP’ ing i”‘ turn.

Figure 6-26  Entering the vertical straight-line segment for the contour

Accept the entered values.
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——

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

v

Accept

Field Value Selection via Notes
toggle key
7 70 abs X Similar to the thread
undercut, the grooves
are entered later as
Transition to Radius X individual elements.
next element
R 1
<X
+Z
SIEMENS %1 m

NC/UKS/EXAMPLE1/TAPER_SHAFT

£ g [0 T

-70.880 abs
180.000 °
90.088 °
Transition to next element
adius
R 1.000

Figure 6-27 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 segment in the screen form:

\'4

Accept

Field Value Selection via Notes
toggle key
X 66 abs X
Transition to Radius X
next element i
+Z
R 1
SIEMENS 'f’:. j :3%
NC/WKS/EXAMPLE1/TAPER_SHAFT Straight line X
P |4 Xe X 66.800 abs
T at 96.000 °
— o2 270.000 °
R it T S— Transition to next element
ot Radius
~ R 1.000
it
|~ 5
5[]
N0,
T
END

64
All para=
meters
e -
X
Cancel
62
L S -Sv
1 | 1 2z fAcce

pt
8 o [T N ) i - P

Figure 6-28 Entering the vertical straight-line segment for the contour

Accept the entered values.
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—— Enter the following values for the horizontal straight line in the screen form:
Field Value Selection via Notes
toggle key
z -75 abs X
Transition to Radius X
next element e
R 1
SIEMENS '

NC/UKS/EXAMPLE1/TAPER_SHAFT Straight line 2
~75.000 abs
180.000 ©
90.088 °
Transition to next element

adius
R 1.000

Figure 6-29 Entering the horizontal straight-line segment for the contour

v
Accept Accept the entered values.
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+ . . . . .
3 Enter the following values for the vertical straight-line segment in the screen form:
Field Value Selection via Notes
toggle key
X 80 abs X End point X80 with a
2 x 45° cham
Transition to Cham X
next element
<X
FS 2 iz
SIEMENS ‘i‘_’,“ ﬁ{é
HC/LIKS/EXAMPLE1/ TAPER_SHAFT Straight line X
P @ Xe X 80.000 ?hs
Ay @ e
T el I e — Transition klhnext element
= T am
| FS 2.000
= 'T e Tangent.
B — trans.
S 1l
END O,
o
T4
END Al para-
meters
Sl
m.
Figure 6-30 Entering the vertical straight-line segment for the contour
v
fccept Accept the entered values.
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——

v

Accept

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

Field Value Selection via Notes
toggle key

4 -90 abs X

Transition to Cham X .

next element i

Fs 0 The contour end point lies
at X80 and Z-90 (2 mm in
front of the chuck).

SIEMENS ey

HC/LKS/EXAMPLE1/TAPER_SHAFT

Y

il- T — T —1°

Straight line 2

2 -90.800 abs

al 1808.860 °

a2 90.088 °

Transition to next element
Cham

FS 0.660

Figure 6-31 Specifying the contour end point

Accept the entered values.

SIEMENS
NC/LKS/EXAMPLE1/TAPER_SHAFT

N

Br-1—-1-1

Transition at contour end
FS 0.000

Figure 6-32 Complete contour
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v
Accept Accept the contour to apply it to your machining plan.
NC/UKS/EXAMPLE1/TAPER_SHAFT
P Program header G54 Cylinder
T Turning T=ROUGHING_T80 A U1=248m
=2 RAPID X86 20.3
= FB.3/rev X-1.6
— RAPID 21
— RAPID X82
= RAPID 20
— F.25/rev X-1.6
—> RAPID 21
- RAPID X128 2208
\r1H120 Contour TAPER_SHAFT_CONTOUR
END End of program
E « RECIPREE A eI
Figure 6-33 Contour in the machining plan
To be able to machine the created contour, you must now create the
following machining steps. Proceed as follows:
ol Select the "Stock removal" softkey.
Select . " "
tool Open the tool list and select "ROUGHING_T80 A".
v
oK Apply the tool to the program.
Enter the following values for roughing in the screen form:
Field Value Selection via toggle Notes
key
F 0.3
\% 240 m/min
Machining Roughing X
Longitudinal
Outside X
D 25
UX 0.5
uz 0.2
DI 0.0
BL Cylinder X
XD 0.0inc X
ZD 0.0inc X
Relief cuts No X
Limit No X
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SIEMENS .?’j."” j
NC/UKS/EXAMPLE1/TAPER_SHAFT Stock removal
P |Xe Input Complete
T T ROUGHING_T88 A D1
— A200 F 0.308 mm/rev
— v 240.088 m/min
- Machining v
— Longitudinal
= Qutside .
= D 2500 [t W
a ey
%,ﬁ | } ] 0.600
BL Cylinder
XD 0.808 inc
2D 0.608 inc
Relief cuts No
| TN W W————— at— Limit No
-108
-100 -§8 [} 2
>
=, Eit |5 Driling i Cont. Pl B v
Figure 6-34 Roughing the contour
o Accept the entered values
Accept p .
,3,‘:;5, ) Select the "Stock removal" softkey.
Ty Open the tool list and select "FINISHING_T35 A",
;i Apply the tool to the program.

Enter the following values for finishing in the screen form:

Field Value E:)I/ection via toggle Notes
F 0.15

\% 200 m/min X

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

SIEMENS
NC/UKS/EXAMPLE1/ TAPER_SHAFT

view

100
—le L T I L D D e D D I I | L I . -
Xe -128.000 2 143.000Y 51 B T FINISHING_T35 A

01
END  End of program Rapid trav 120% 00:02:50

Simu-
lation

Figure 6-37 Simulation side view

7.6 Thread undercut

Operating sequences

Follow the steps below to create the thread undercut:

Figure 6-38 Thread undercut

Select the "Turning" softkey.

Undercut Select the "Undercut" softkey.
e Select the "Undercut thread" softkey.
o Open the tool list and select the finishing tool "FINISHING_T35 A",
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Apply the tool to the program.

Enter the following values in the screen form:

Field Value Selection via Notes
toggle key

F 0.15
\% 200 m/min X
Machining Roughing / X

Finishing

Longitudinal X
Pos. X See figure above
X0 30
Z0 -17
X1 1.15inc X
Z1 4.5inc X
R1 0.8
R2 0.8
a 30
VX linc X
D 0.8
UX 0.1 X
Uz 0.1 VA

SIEMENS e

JOG

NC/LIKS/EXAMPLE1/TAPER_SHAFT Undercut thread

T FAMISHING_T35 A D1
F

P
T 8.150 mm/rev
= ] 200.000 m/min
. Machining THTTY
— Longitudinal
Pos.
= X8 30.600
* I 20 =17.008
* X1 1.158 inc
— 21 4.500 inc
— R1 0.800
s R2 0.800
e ‘ o 30.000 °©
e UxX 1.808 inc
e D 0.800
UX 0.100
_ “Il? uz 0.100

Undercut
thread

gi ot 152 Hiling
Figure 6-39 Thread undercut
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Accept

| Simu-
lation

3D
view

Details

Switch between the graphic view and the help screen as required.

SIEMENS
NC/UKS/EXAMPLE1/TAPER_SHAFT
X2

Undercut thread

P T FINISHING_T35 A D1
T F 08.158 mm/rev
= v 280.808 m/min
— Machining Kkl
=5 Longitudinal
. 136 Pos.

X0 30.000
—: 20 -17.008
- X1 1.158 inc
[— 21 4.500 inc
— R1 0.800
\g;] » 0.800
%
ke

-
ccept
[>] |

&
Select

Graphic
view

Undercut
thread

Figure 6-40 Thread undercut — Graphic view

Accept the entered values.

Select the "Simulation" softkey. Check the thread undercut via the detailed view in

the 3D view, for example.

Select the "3D view" softkey.

Select the "Details" softkey. You can manipulate the display as appropriate using the

"Zoom +", "Zoom -", "Zoom", etc. softkeys.

SIEMENS

NC/UWKS/EXAMPLE1/TAPER_SHAFT

Xz -128.000 2 143.000 Y
END  End of program

Simu-
lation

Figure 6-41 Detailed view of the simulation in the 3D view
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7.7 Thread

Operating sequences
Follow the steps below to create the thread:

Figure 6-42 Thread

Thread Select the "Thread" softkey.

i Open the tool list and select the "THREADING_T1.5" drill.
e Apply the tool to th
oK pply the tool to the program.

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

Field Value Selection via Notes
toggle key

L 1.5 mm/rev X
D 0
S 800 rpm X
Machining Roughing/Finishing X

Linear X

External thread X
X0 30 X
Z0 0
Z1 -16 abs X
LW 2 You define the thread

geometry with the

LR 1 following inputs.
H1 0.92
aP 29 X
ND 8
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Field Value Selection via Notes
toggle key
U 0.1
NN
VR 2
Multiple threads No X
a0 0
SIEMENS
NC/LIKS/EXAMPLE1/ TAPER_SHAFT Thread longitudinal
P Xe Input Complete
T T THREADING_15 D1
= Table None
]
. P 1500 mm/rev
G 0.000
B s 808 rpm
— |lse Machining — T+YTY
[— External thread
— N X0 30,000
Lr 2 0.000
;,] 49 21 -16.000 inc
%f ] oo
5 I H1 0.92
L P 20000 ° .
& UL ;n 8 -
1] 0.100
NN ]
UR 2.000
ree Multiple No
ab 0,000 °
H1
-20 -15 -18 -5 . 5
‘ 2

Figure 6-43 Thread — Graphic view

Switch to the help screen when necessary.

SIEMENS
HC/WKS/EXAMPLE1/ TAPER_SHAFT Thread longitudinal

Input Complete
T  THREADING_1.5
Table None

1.588 mm/rev
0.000
888 rpm
THIVY
Linear
External thread

3 < AR

Figure 6-44 Thread — Help screen

Avcept Accept the entered values.
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Start the "Simulation".

SIEMENS

NC/UKS/EXAMPLE1/TAPER_SHAFT

Xo -80.000 2 200.000 Y St B T THREADING_1.5 D1

END End of program Rapid trav 120% 00:03:09

= s 2 Tum- 9 Cont |[If: xe|  Vari- g R
L S PR L A R ., B

Figure 6-45 Simulation of thread

7.8 Grooves

Operating sequences

Follow the steps below to create the two grooves:

:I3+X
i 1 ?:—Z
Figure 6-46 Grooves

Groove Select the "Groove" softkey.
19 Select the "Groove 2" softkey.
Sf‘:ﬁft Open the tool list and select the grooving tool "PLUNGE_CUTTER_3 A".
- Apply th
0 pply the tool to the program.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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Enter the following values for the grooves in the screen form:

Field Value Selection via Notes
toggle key
F 0.1
\% 150 m/min X
- Roughing/
Machining Finishing
Pos. See figure above
X0 60
Z0 -65
B1 6 X (field)
T1 3inc X
at 0 You define the geometry
a2 0 of the grooves with the
FS1 0.5 X (field) following inputs.
R2 1 X (field)
R3 1 X (field)
FS4 0.5 X (field)
D 3
U 0.1 X (field)
N 2
DP 10
SIEMENS 0%,;0!,;1

NC/UKS/EXAMPLE1/TAPER_SHAFT Groove 2
P T PLUNGE_CUTTER_3A D1
T F 0188 mm/rev
= v 150.808 m/min
—, Machining YT
— Pos. 1E U
. s X0 66.000

20 -65.000
= B1 6.008
= T 3.008 inc
[— al 0.008 °
— |70 a2 0.008 °
U SN
IR n
<
Ly

H

D 3.000

Y ! UX 0.108

uz 0.100

N 2

50 DP 10.808

r4

= P : - PR w Varc (] Simu-
Elx' Edit | ™ Drilling £ " & turn. In Milling ) =22 “ous lation

Figure 6-47 Grooves — Graphic view
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Switch to the help screen when necessary.

SIEMENS
HC/UKS/EXAMPLE1/ TAPER_SHAFT Groove 2

PLUNGE_CUTTER_3RA D1
8.168 mm/rev
150.008 m/min

THTVY

Figure 6-48 Grooves — Help screen

Accept the entered values.

SIEMENS 'SINUMERIK OPERATE
NC/WKS/EXAMPLE1/TAPER_SHAFT
Program header G54 Cylinder
Turning T=ROUGHING_T80 A U1=248m
RAPID X80 20.3
F0.3/rev X-1.6
RAPID 21
RAPID X82
RAPID 20
F8.25/rev X-1.6
RAPID 21
RAPID X120 2260
N120 Contour TAPER_SHAFT_CONTOUR
Stock removal v T=ROUGHING_T80 A F=0.3/rev U=248m Longitudinal
Stock removal kaad INISHING_T35 A F=0.15/rev U=200m Longitudinal
Undercut thrd VYT =FINISHING_T35 A F=0.15/rev U=200m X0=30 26=-17 X1=1.15inc
Thread long. THIVY T=THREADING_1.5 P1.5mm/rev $=88@rev Outside X0=30 20=0

BAXXC LI LIl lam

Figure 6-49 Machining plan with grooves
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Start the "Simulation” in the side view or in the 2-window view, for example.

Side Select the "Side view" softkey.

SIEMENS
NC/UKS/EXAMPLE1/TAPER_SHAFT

100

~140 -120 -100 80 -60 -40 -2 ] a 40
Xe -50.000 2 156.000 Y R ] T PLUNGE_CUTTER_3 A
END  End of program Rapid trav

[>1}
Simu- B
lation El

Figure 6-50 Simulation — Side view

e Select the "Further views" softkey.
2 vindous Select the "2 windows" softkey.

SIEMENS
HC/WKS/EXAMPLE1/ TAPER_SHAFT

-1 T PLUNGE_CUTTER_3 A
Rapid trav

[>] |
Simu- %
lation

Figure 6-51 Simulation — 2-window view
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8. Example 2: Drive shaft

8.1 Overview

Learning objectives

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

e Perform face turning
e Work with the contour calculator (advanced application)

e Machine residual material

Task
s %'3(5
\ '\b“
270 .
3 45\ _ _2x45°
b o
T | : i
a9 i
. 60 36 20 G +X
_J +Z *
I )
/\)
L] B
— ] ] — — »
101 78 -53 38 16
I 110 -
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 "EXAMPLE2".
2. Create a new sequential program with the name "DRIVE_SHAFT".

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

SIEMENS

MNC/WKS/EXAMPLE2/DRIVE_SHAFT Program header
Xo Uork offset G54

describe No
%2 Blank Cylinder

XA 80.000

2R 0.500

21 -110.600 abs

2B -181.000 abs
‘100 Retract Simple

XRA 5.800 inc

ZRA 5.600 inc

Tool change point Lork

XT 120.600
o 4 200.000

51 3508 rpm

SC 1.600

Machined dir. of rota Down-cut

o oriting | LT TR Gort TR g

Figure 7-3 Creating the program header

After creation of the program header, the machining plan looks like this:

SIEMENS "::/;1

NC/WKS/EXAMPLE2/DRIVE_SHAFT

END  End of program

Figure 7-4 Machining step program
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8.2 Face turning

Operating sequences

Follow the steps below to face the workpiece:

Select the "Turning" softkey.

Select the "Stock removal” softkey.

Since face turning is to be completed in one cut, switch the machining to finishing.
Select the "ROUGHING_T80 A" tool and enter the following values.

SIEMENS

NC/UKS/EXAMPLE2/DRIVE_SHAFT
ROUGHING_T8@ A
08.258 mm/rev
240.808 m/min
Machining Cahd

= [ v (N

Figure 7-5 Facing the workpiece
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8.3 Creating the contour, stock removal and residual stock removal

Operating sequences
Follow the steps below to enter the contour:

N —
/\/

R
)

+Z

}’ ff,’,“,f Select the "Cont. turning" softkey.
New | Select the "New contour" softkey. Enter the name
sl "DRIVE_SHAFT_CONTOUR" for the contour.

Please enter the new name

DRIVE_SHAFT_CONTOUR)

Figure 7-6 Creating the contour

v

Accept

Accept your input.
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You can accept starting point X0/Z0 directly (see figure below).

SIEMENS
HC/LKS/EXAMPLE2/DRIVE_SHAFT
Xe

Starting point
DRIVE_SHAFT_CONTOUR

X 0.080 abs
2 0.080 abs

Transition at contour start
Radius
R 0.000 4

Figure 7-7

Accept

Accept your input.

o

Applying the starting point

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

Field Value Selection via Notes
toggle key
X 16 abs X
Transition to Radius X
next element "
R 2
SIEMENS £

NG/ WKS/EXAMPLE2/DRIVE_SHAFT

Straight line X

X 16.080 abs
ai 90.008 °

Transition to next element
Radius

R 2.000

Figure 7-8

Entering the vertical straight-line segment for the contour
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v
Accept Accept the entered values.
—— Enter the following values for the horizontal straight-line segment in the screen form:
Field Value Selection via Notes
toggle key
z -16 abs X
Transition to
next element Cham X .
FS 0
SIEMENS %‘ ﬁ
HC/UKS/EXAMPLE2/ DRIVE_SHAFT
-16.800 abs
180.000 °
90.008 °
Transition to next element
Cham
FS 0.000
Figure 7-9  Entering the horizontal straight-line segment for the contour
v Accept the entered values.
Accept
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o>

Accept

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

Field Value Selection via Notes
toggle key
X 24 abs X
Transition to Cham X
next element N
FS 2 '
SIEMENS .g:' m

NC/LJKS/EXAMPLE2/DRIVE_SHAFT

Straight line X

X 24.080 abs
al 90.000 °
a? 270.600 °
Transition to next element

Fs 2.000

Figure 7-10 Entering the vertical straight-line segment for the contour

Accept the entered values.
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——

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

\'4
Accept

Field Value Selection via Notes
toggle key
4 -38 abs X
Transition to Cham X
next element i
FS 0
SIEMENS Ll

HC/WKS/EXAMPLE2/DRVE_SHAFT

-38.008 abs

180.800 °

90.008 °
Transition to next element

FS

Figure 7-11  Entering the horizontal straight-line segment for the contour

Accept the entered values.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

91



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

Kl) . . . . -
9" Enter the following values for the sloping straight-line segment in the screen form:
Field Value Selection via Notes
toggle key
X 20 abs X
a2 45 X
Transition to e
next element Cham X The entered angle is
relative to the preceding
element.
FS 0
SIEMENS sk ﬁ,
NC/LKS/EXAMPLE2/DRIVE_SHAFT Straight ZX
P X@ X 20080 abs
&=y 2 -40.000 abs
LE [ al 225,000 ©
| @ A
oo | T L35 ransition Igh:;nuunnn
— F5 0.608
. Tangent
I trans.'
I
»
.
1
Tt
N All para-
meters
2
Lo
19
-40 -39.5 -39 -385 -38 -375
g ot 1SS Hiling
Figure 7-12  Entering the sloping straight-line segment for the contour
v Accept the entered values.
Accept
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(=o= Enter the following values for the horizontal straight line in the screen form:
Field Value Selection via Notes
toggle key
z -53 abs X

Transition to

next element Radius X ix
R 1
SIEMENS ‘ m

HC/UKS/EXAMPLE2/ DRIVE_SHAFT Straight line 2
-53.008 abs
180.800 °
315.600 °
Transition to next element
Radius
1.008

7 Cont.
&

Figure 7-13  Entering the horizontal straight-line segment for the contour

\'4

Accept the entered values.
Accept
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o
i Enter the following values for the vertical straight line in the screen form:
Field Value Selection via Notes
toggle key
X 36 abs X
Transition to Radius X )
next element S
Round the transition to
R 0.4 .
the next element with
RO.4.
SIEMENS
NC/UKS/EXAMPLE2/DRIVE_SHAFT Straight line X
P [d Xe X ]
R T4 al .
;]lP I grzanminn mi&teglaemem
EN; ! \ o
. R
/136
L]
s
. 32
I
‘;' Los
r24
Lap K—_
-56 -54 -52 -5
- 2
[=INN S priling Tum- |8 Gomt TR e | | Ve [,
Figure 7-14  Entering the vertical straight-line segment for the contour
v
fAccept Accept the entered values.
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L . .
" Enter the following values for the next segment in the screen form:
Field Value Selection via Notes
toggle key
X X
Z X
al 165.167° -
T . From the line segment,
ra?SIItlon tOt Radius X nothing further is known
next elemen than the angle relative to
R 0.4 the Z-axis of
165.167°. In such cases,
continue the construction
with the next element.
SIEMENS ‘321:;‘ ﬁ
NC/UKS/EXAMPLE2/DRIVE_SHAFT
P @ Xe X 43.846 abs
1. 1 2 -67.814 abs
s al 165.167 ©
vl w2 75167 °
mn | T Translhunlm{sxiulslmnt
Radius
— 68 R B.488
— Tangent.
]’ trans.
- 58
—~ Change
1 selection
| s
END /’/ All para-
~ meters
o
Irm.
Figure 7-15 Entering the inclined straight line for the contour
v Accept the entered values
Accept p .
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VAR Enter the following values for the next segment in the screen form:
Field Value Selection via Notes
toggle key
Direction of rotation right X
R 13
X -
Z The missing points of
the previous contour
l 60 abs X element are calculated
K -78 abs X using the known
B dimensions of the arc.
Transition to Since there are several
Cham X -
next element possibilities, you must
select the correct one.
R 0
SIEMENS 'g::{,‘" ﬁ%
HC/LIKS/EXAMPLE2/ DRIVE_SHAFT Circle Dialog
P | X8 Direction of rotation [p) select
L R 13.000
F i X abs
%] = I2 60.000 alI:s
w1 Lo K 78000 abs
- al 98.745 °
~ a2 203578 ©
- B 0
B2 °
i ] Transition to next element
A - ham

7 Cont.
}‘ turn.

Figure 7-16  Entering the arc for the contour
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o Select the suggested solution corresponding to the figure below:
SIEMENS ﬁ%
NC/WIKS/EXAMPLE2/DRIVE_SHAFT
P g Xe Direction of rotation 2
g R 13,600
LL]J A )Z( 35
i 5
=1 e -
- al 231.589 °
-~ a2 66.422 ©
— Bl O
B2 -
T lgg Transition to next element
- FS cm.rl;sell
= ;
END
Figure 7-17  Confirming the contour selection
Dialogt Once you have selected the desired construction, accept it.
accep
Since the end point of the arc is not known, continue the construction. You could also
use the "All parameters" softkey to enter the runout angle here.
SIEMENS
NC/UKS/EXAMPLE2/ DRIVE_SHAFT Circle
P& Xe Rirecﬁon ulro%ti;:e
5. i R
M il S
= g
- al 231.589 °
Vs a2 66.422 ©
80 Il o
B2 °
T Transition to next element
- T
- .
END
,ss +
58
] i
38
-99 -85 -80 =15 -78 -65
2
B e [l e R T Y Simu-
Figure 7-18  Applying the arc for the contour
v Accept the contour segment.
Accept
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o

Tangent.
trans.

A tangential line segment follows.

Select the "Tangent trans." softkey.

Field Value Selection via Notes
toggle key
X 80 abs X

Transition to

Accept

next element Radius X
R 0.4
SIEMENS “2!“‘ m

NC/UKS/EXAMPLE2/DRIVE_SHAFT Straight line X

P g X2 X 80.000 abs
1 | ai 90.000 °
iy a2 Tangential
3”] — Lgg . Transition to next element
= t Radius
R 0.460

-

— 176

I

o~

Change

n selection

All para—
meters

7 Cont
& tm,

Figure 7-19 Entering the vertical straight-line segment for the contour

Accept the entered values.
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SO Enter the following values for the horizontal straight line in the screen form:
Field Value Selection via Notes
toggle key
4 -100 abs X
Transition to
next element Cham X 2
FS 0 The end point of the
contour is at Z-100.
SIEMENS
NC/UKS/EXAMPLE2/DRIVE_SHAFT Straight line 2
P |4 Xe 2 -100.800 abs
i T al 180.000 °
L o2 90.000 °
%] A Transition to next element
e | T Cham
. FS 0.808
+88
A
~
trans.
i
-~ 84
:
1 selection
Bl -
END & k\
=76
72
68
100 -98 -% -94 -92 5
[=INN S priling Tum= |8 Somt (TRt e | 5| Vert Simu-

Figure 7-20 Entering the horizontal straight-line segment for the contour

Accept the entered values.

Accept
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v
Accept

Accept the contour to apply it to your machining plan.

SIEMENS ol w
HG/WKS/EXAMPLE2/DRIVE_SHAFT

Transition at contour end
FS 0.000

Cont.

Figure 7-21  Applying the contour

Stock removal, residual stock removal and finishing

removal

Stock |

Select
tool

0K

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

Select the "Stock removal” softkey.

Open the tool list and select the "ROUGHING_T80 A" tool.

Apply the tool to the program.

Enter the following values for roughing in the screen form:

Field Value Selection via Notes
toggle key

F 0.3

S 240 rpm X

Machining Roughing X The machining of the
Contour- X contour is performed
parallel X parallel to the contour
Outside here, for example.

D 2.0

UX 0.2

uz 0.2

DI 0.0
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Field Value Selection via Notes
toggle key

BL Cylinder X

XD 0.0 inc X

ZD 0.0 inc X

Relief cuts No X

Limit No X

SIEMENS
NC/UKS/EXAMPLE2/DRIVE_SHAFT

Stock removal

Input Complete
T  ROUGHING_TE@ A D1
F 8.308 mm/rev

5 2000 rpm
Machining L

Sontour-parall.
Outside

2.008

2.000

0.200

0.200

BL Cylinder

XD 0.000 inc
20 8.009 inc
Relief cuts Ho

Limit Ho

v
Accept

lation

Side
view

Figure 7-22  Roughing the contour

Accept the entered values.

Select the "Simulation" softkey.

Select the "Side view" softkey.

SIEMENS PERATE
HC/UKS/EXAMPLE2/ DRIVE_SHAFT

SRUSI0 M0 0 W0 f0 o 0 90 @ 0 @ o 9 P P P p P
Xe 10.000 2 161.008 Y 51 - T ROUGHING_T88 A
En0 End of program Rapid trav

0
120% 06:62:28

B ey e TN O E T 1 o EC

Figure 7-23 Roughing the contour — Simulation side view
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Cut resid
stock

Tool

Select the "Cont. turning" softkey.

Select the "Cut resid stock" softkey.

Open the tool list and select the "FINISHING_T35 A" tool.

Apply the tool to the program.

Enter the following values for residual stock removal in the screen form:

Field Value Selectionvia | Notes
toggle key
F 0.12
\% 240 m/min X
Machining Roughing X
Longitudinal X
Outside X
D 2.0
UXx 0.2
uz 0.2
DI 0.0
Relief cuts Yes X To be able to cut all
residual material, you
must toggle the text
box to “Yes”.
FR 0.2
Limit No X
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SIEMENS
/EXAMPLE2/DRNE_SHAFT
FINISHING_T35 A
8128 mm/rev
240.008 m/min
Machining v
Longitudinal
Outside =
2000 0 'w =

0.200
0.200
0.600

Yes
0.200 mmj/rev
Ho

Figure 7-24  Contour: Cutting the residual material

Accept the entered values.

Select the "Simulation" softkey.

Expand the menu.

Activate the display of traversing paths.

SIEMENS
NC/UKS/EXAMPLE2/ DRIVE_SHAFT

tool path

. Delete

L T e T e D T N N I O . .
43.9092 -70.636 Y 5] 0] TFINISHING_T35 A D1
= T=FINISHING_T35 A F=0.12/rev U=246m  Rapid trav 1&0%“:93:1
[>]]

[ Simu
* lation

Figure 7-25 Cutting residual material — Simulation side view

Select the "Cont. turning" softkey.
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Stock

removal

Tool

>

0K

Select the "Stock removal" softkey.

Open the tool list and select the "FINISHING_T35 A" tool.

Apply the tool to the program.

Enter the following values for finishing in the screen form:

Selection via

Field Value Notes
toggle key

F 0.12

S 280 rpm X

Machining Finishing X
Longitudinal X
Outside X

Allowance No X

Relief cuts Yes X

Limit No X

SIEMENS j i

NC/LKS/EXAMPLE2/DRIVE_SHAFT

Stock removal

Input Complete

T FNISHING_T35 A D1

F 8.128 mm/rev
280 rpm

S
Machining

Longitudinal
Qutside

Allowance

Relief cuts
Limit

Figure 7-26  Finishing the contour
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v
Accept

Accept the entered values. Once applied, the machining plan looks like this:

SIEMENS

NC/UKS/EXAMPLE2/DRIVE_SHAFT

P HN1@ Program header G54 Cylinder

1., H20 Stock removal Y T=ROUGHING_T88 A F=0.25/rev U=248m Face X8=86 20=1
1_r1N3@ Contour DRIVE_SHAFT_CONTOUR

M
Y

N48 Stock removal
N5@ Residual cutting

<

T=ROUGHING_T88 A F=0.3/rev U=248m Face
T=FINISHING_T35 A F=0.12/rev U=240m Longitudinal

End of program

Figure 7-27 Machining plan

Start the "Simulation”.

Details ‘}' Select the "Details" softkey. Here, you can zoom into or out from the view.

2Zoom +

The "Zoom +" softkey enlarges the view.

SIEMENS
NC/UWKS/EXAMPLE2/ DRIVE_SHAFT

] -128.000 2 143.000Y st B T FINISHING_T35 A o1

Eno End of program Rapid trav 126% 80:87:39
= . Turn= " Cont. | T LG [ Simu-
f.lf‘ Edit E“ Drilling a;;’ ing % turn. Iﬂ Miling | =1 oy l]' lation

Figure 7-28 Simulation 3D view — Details
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8.4 Thread

Operating sequences

Thread

Select
tool

Select the "Thread" softkey.

Open the tool list and select the "THREADING_T1.5" drill.

Apply the tool to the program.

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

Field Value Selection via Notes
toggle key

P 1.5 mm/rev X

G 0

S 800 rpm X

Machining Roughing / X
Finishing
Linear X
External thread X

X0 24

Z0 -16

Z1 -40 abs X

LW 2

LR 1

H1 0.92

aP 29 X
Infeed with X
alternating
flank

ND 8

U 0.1

NN

VR

Multiple threads No X

a0 0
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Accept

lation

Simu-

SIEMENS

NC/UKS/EXAMPLE2/DRIVE_SHAFT
Xz

li’ﬁ*?té‘“ ]

40

Thread longitudinal

Input Complete
T THREADING_1.5 D1
Table None
Graphic
P 1560 mm/rev <
G .000 Y
S 868 rpm
Machining TV
Linear
External thread
X0 24.000
20 -16.000
21 -40.000 abs
LJ 2.000
LR 1.000
H1 0.920
20000 °  xe
k)
0.100
NH ]
UR 2.000
Multiple Ho
ab 0.000 °
2
ne Vari- Simu-
ﬂ ous E lation

Figure 7-29  Producing the thread

Accept the entered values.

SIEMENS
NC/UKS/EXAMPLE2/DRIVE_SHAFT

Xo -80.000 2 200.000 Y
END  End of program

T THREADING_1.5 D1

Rapid trav

120% 00:07:57

Simu- NC
lation ecute

Figure 7-30 Simulation 3D view — Details
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9. Example 3: Guide shaft

9.1 Overview

Learning objectives

In this section you will learn the following new functions.

You will learn how to:

e Create a random blank shape

e Remove the difference in material between the blank and the machined part

e Dirill on the front face

e Mill on the front face

Task

90

100

Figure 8-1  Workshop drawing — Example 3
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Preparations

Perform the following steps on your own:
1. Create a new workpiece with the name "EXAMPLE3".
2. Create a new sequential program with the name "GUIDE_SHAFT".

3. Fill in the program header (see figure below).

Note:

Despite the random blank shape, select the Cylinder blank shape here.
ShopTurn ignores this input and orients itself to the random blank shape.

SIEMENS Tredn
NC/UKS/EXAMPLE3/ GUIDE_SHAFT Program header
P Xo Uork offset G54
END describe No
i |Blank Cylinder
XA 90.000
2A 2.000
2l -1089.000 abs
2B -101.000 abs
160 Retract Simple
XRA 5.000 inc
2ZRA 5.000 inc
Tool change point Work
XT 120.000
R P P S S Fag 200,000
51 3500 rpm
SC 1.008

Machined dir. of rota Down-cut

~160
~260
-100 -50 0 }
>
. Py o Turn- 7 Cont. | i . Vari- Simu-
(SPTI ~° iiing |17 T |5 SOt g | 2V fation

Figure 8-2  Creating the program header

9.2 Face turning

Operating sequences

Follow the steps below to create a new program and face the blank to Z0:

Select the "Turning" softkey.

resrt,?:& » Select the "Stock removal" softkey.
S:Ie;:t Select the "ROUGHING_T80 A" tool.
00

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

109



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

Enter the following values in the screen form:

Field Value Selection via Notes
toggle key

F 0.25

\% 240 m/min X

Machining Finishing X

Pos. See figure X

below

Machining direction Face X

X0 60 Because the random
blank shape has a
diameter of
60 mm, you also need to
set dimension X0 to 60 in
this machining step.

Z0 2

X1 -1.6 abs X

Z1 0.0 abs X

D 15

UXx 0.0

uz 0.2

v

Accept

SIEMENS
HC/WKS/EXAMPLE3/GUIDE_SHAFT

o ¢ Tumn-
i Drilling 8" ing

Stock removal 1
ROUGHING_T88 A
0.258 mm/rev
240.608 m/min

Machining

Figure 8-3  Facing the workpiece

Accept the entered values.
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Start the "Simulation” to check the machining step.
to%?',’,:th You can activate the display of traversing paths via the expanded menu.

SIEMENS
NC/UWKS/EXAMPLE3/ GUIDE_SHAFT

Xe 16.000 2 161.000Y St B T ROUGHING_T88 A
ENDEnd of program Rapid trav

Simu-
lation

Figure 8-4  Face turning simulation

9.3 Creating a random blank shape contour

Operating sequences

Enter the following blank contour on your own:

i
L+X
190 . . . . . . . . ', : 160 180

+Z
i e — -
-70 -65 -45-40 0
e 100 ol
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Nt:u S Select the "New contour" softkey. Enter the name
contor "GUIDE_SHAFT_BLANK" for the contour.

Please enter the new name

GUIDE_SHAFT_BLANK |

Figure 8-5  Creating the contour

In the contour calculator, create the blank contour with the starting point at X0/Z0
(see figure below).

SIEMENS

NC/LIKS/EXAMPLE3/GUIDE_SHAFT Straight line 2
0.888 abs
0.000 °
90.080 °
Transition to next element

Fs 0.000

Figure 8-6  Random blank shape contour

Note:

Close
contour The contour must be closed.
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9.4 Creating the finished part contour and stock removal

Operating sequences

Follow the steps below to enter the finished part contour:

g
\_/_‘
L

+X
Tiz
12 Cont " "
¥  twm. Select the "Cont. turning" softkey.
New | Select the "New contour" softkey. Enter the name "GUIDE_SHAFT_CONTOUR" for
cun the contour.
Please enter the new name
GUIDE_SHAFT_CONTOUR
Figure 8-7 Creating the contour
v .
fccept Accept your input.
Since the blank was planned at Z0 in the first machining step, you can accept the
starting point X0/Z0 directly (see figure below).
NC/UKS/EXAMPLE3/GUIDE_SHAFT Starting point
P X GUIDE_SHAFT_CONTOUR
g“‘; £ X 0.006 abs
o e 2 0,000 abs
= Transition at contour start
Cham
0.8 FS 0.008 &
Figure 8-8 Specifying the contour starting point
v .
Accept Accept your input.
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o

v

Accept

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

Field Value Selection via Notes
toggle key
X 48 abs X
Transition to Cham X
next element
+K
R 3 +Z

SIEMENS
HC/LKS/EXAMPLE3/GUIDE_SHAFT

Cont.

Straight line X
X 480688 abs
al 90.000 ©

Transition to next element

Fs

Figure 8-9

Accept the entered values.
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o

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

Field Value Selection via

Notes
toggle key

z

Transition to

Radius X
next element

X

+Z

R 4
The end point of the
horizontal straight-line
segment is unknown.

Enter only the transition to
the next element with R4.
The end point of the
straight-line segment is
calculated automatically
from the subsequent
constructions of the
contour.

Accept

a3/10/1
SIEMENS i
NC/UKS/EXAMPLES/ GUIDE_SHAFT

Straight line 2

P ¢ X2 2 abs
Lo, i i
Ly 50 a2
U] = ) Transition to next element Graphi
eNp  END Radivs :J?:uc
R 4.008
48
38

All para-
meters

7 Cont.
> turn.

Figure 8-10 Entering the horizontal straight-line segment for the contour

Accept the entered values.
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VAN Enter the following values for the next segment in the screen form:
Field Value Selection via Notes
toggle key
Direction of rotation right X
R 23
X 60 abs X .
Z +Z
| 80 abs X If several solutions are

possible when contour
data is entered (e.g. in the
case of circular arcs
here), you can select
these via the "Dialog
select" softkey.

SIEMENS
NC/WKS/EXAMPLE3/GUIDE_SHAFT

P 4 Xe Direction of rotation
R 23.000
%—1 1 X 60.000 abs
MR Y T 2 abs
h: u rie I 80 abs
K abs
END at °
a2 °
B1 ¢
30 2 .
Transition to next element
Cham
FS 0.008

20

x

Cancel
v
Acces

pt
NC Ex-

S oiling |-

Figure 8-11 Entering the arc for the contour
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Dialog
select

Dialog
accept

Dialog
select

Select the suggested solution corresponding to the figure below:

SIEMENS :}5\;
HC/LJKS/EXAMPLE3/ GUIDE_SHAFT
P @ Xe Direction of rotation [P
Lot R 23,000
1rql X 60.000 abs
*"' 2 abs
I 80.888 abs
ou [ 120 K 16523 inc
b ot 225921 °
a2 °
B1 N
B2 o
ree Transition to next element
Cham

s 0.000

Figure 8-12 Selecting an arc for the contour

Once you have selected the desired construction, accept it.

Select the suggested solution corresponding to the figure below:

SIEMENS ﬁ%
NC/LKS/EXAMPLE3/GUIDE_SHAFT
P |G Xe Direction of rotation 2
L R 23.000
ql X 60.000 abs
- L e an
. abs
o B Lo [ -16523 inc
o al 225921 °
a? o
B1 15,771 °
|l B2 110.149 °
Transition to next element
am
FS 0.600

Figure 8-13 Selecting an arc for the contour
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Dialog
accept

Once you have selected the desired construction, accept it.

SIEMENS
NC/UKS/EXAMPLE3/ GUIDE_SHAFT Circle
P |4 X@ Direction of rotation
L R 23.000
i 5o X 66.000 abs
! RS R S W W———— X 6.800 inc
2 abs
oo | z -37.235 inc
e I 80.808 abs
I 16.808 inc
3 K abs
K -16.523 inc
al 225921 °
o2 ¢
B1 115771 °
i B2 110149 °
B
Transition to next element
am
FS 0.600
26 FRC
Grinding allowance
cA 0.600
18
e
-18 -5 ] 5 10
- 2

Figure 8-14  Applying the selected arc for the contour

Follow the steps below to complete the arc:

1. Enter center point K-35 (absolute dimension).

SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT Circle
P & Xe Direction of rotation
i R 23.000
oy ! X 60008 abs
- X 6.800 inc
2 -55.712 abs
e . 2 -37.235 inc
Bl P ] 80.008 abs
I 16.808 inc
K -35.000 abs
K -16.523 inc
al 225921 °
a2 45921 °
68 = B1 157711 °
B2 110.149 °
FB
Transition to next element
Cham
FS 0.000
i FRC
Grinding allowance
CA 0.000 |
20
-0
-50 -48 -30 -20
2

Figure 8-15 Entering the arc center point for the contour
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2. Enter the transition to the next element with R4.

SIEMENS
NC/UKS/EXAMPLE3/ GUIDE_SHAFT Circle

P |a& %@ Direction of rotation
&1 R 23.000
\r X 60.000 abs
o b 2 -27.235 inc
el | I 80.000 abs
K -35.000 abs
e P al 225921 °
o2 45.921 ©
il 15.771 ©
p2 118.149 °
Transition to next element
Radius
68 o R 4.000

2%

Graphic
view

Change
selection

Figure 8-16 Entering the arc radius for the contour

You could use the contour data and the calculated selection options to construct the

arc and the straight-line segment (with unknown end point).

\'4
fAccept Accept the contour segment.
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——

\'4
Accept

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

Selection via

Field Value Notes
toggle key
z -75 abs X
Transition to Radius X
next element
+X
R 6 o

SIEMENS
NC/LJKS/EXAMPLE3/GUIDE_SHAFT

1]

-3

Cont.
turn.

Straight line 2

-75.088 abs
180.000 °
64.229 ©

Transition to next element

R

Change
selection

All para-
meters

Figure 8-17 Entering the horizontal straight-line segment for the contour

Accept the entered values.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

120



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

Enter the following values for the inclined straight-line segment in the screen form:

v

Accept

Field Value Selection via Notes
toggle key
X 90 abs X
VA -80 abs X
Transition to .
Radius X
next element o
+Z
R 4
SIEMENS li.;l‘ ﬁ
NC/UKS/EXAMPLE3/ GUIDE_SHAFT Straight 2X
P @ Xe X 90.000 abs
5| 2 -80.000 abs
i A al 108.435 °
\_r] - 0 a2 288,435 °
g ¢ Transition 'I‘n ;sxt element
\adius
— 88 T
I

Tangent.
trans.

84

Change
selection
a8

All para-
meters

7 Cont.
b turn.

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

Accept the entered values.
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——

Accept

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

Selection via

SIEMENS

HC/LJKS/EXAMPLE3/GUIDE_SHAFT

]

92

-3

Cont.
turn.

Straight line 2

-00.088 abs
180.000 °
71.565 ©

Transition to next element

FS

Field Value Notes
toggle key

z -90 abs X
Transition to Cham X
next element .
FS 0 To prevent damage to the

chuck,

stop the construction

at Z-90.

83/10/1

Change
selection

All para-
meters

Figure 8-19 Entering the horizontal straight-line segment for the contour

Accept the entered values.
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\"4
Accept

Accept the contour to apply it to your machining plan.

SIEMENS a%‘:”P‘ﬂ
HC/LIKS/ EXAMPLE3/ GUIDE_SHAFT
P Ao -90.000 abs
3 180.000 ©

71.565 ©
160 Transition to next element

Figure 8-20 Applying the contour

Stock removal

You machine the contour in the next machining step.
Proceed as follows:

rf,t,',’;,'; ) Select the "Stock removal" softkey.

Select Open the tool list and select the "ROUGHING_T80 A" tool.
tool

;f Apply the tool to the program.

Enter the following values for roughing in the screen form:

Field Value Selectionvia | Notes
toggle key

F 0.3

\% 260 m/min X

Machining Roughing X
Longitudinal X
Outside X

D 25

UX 0.2

uz 0.2

DI 0.0
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Accept

Field Value Selection via Notes
toggle key

BL Contour X Change the blank
description to Contour.

Relief cuts No X To ensure that the recess
of radius 23 is not
machined, you must
toggle this setting to
"NQ".

Limit No X

SIEMENS

r1ea

HC/WKS/EXAMPLE3/GUIDE_SHAFT

Stock removal

Input
T
F
v

D

UX
uz
b}

BL

| Limit

Figure 8-21 Removing stock from the contour

ROUGHING_T80 A

Machining

Complete
D1
0.300 mm/rev

260008 m/min

Longitudinal

Outside -
2500t W

0.200
0.200
0.000

Contour

Relief cuts No

Accept the entered values. Once applied, the two contours and the machining step

are linked.
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Simu- Select the "Simulation” softkey.

lation

SIEMENS
HC/WKS/EXAMPLE3/ GUIDE_SHAFT

view

'-# —lﬁ S0 -0 -0 B0 40 -0 -0 - - W @ -l ) L . - .

X2 10.600 2 161.000 ¥ S1 Bl TROUGHING_T80 A D1
END  End of program Rapid trav 120% 00:01:18

Simu-
lation

Figure 8-22  Contour stock removal simulation (with display of the traversing paths).

The traversing paths in the simulation clearly show how the previously

constructed blank is taken into consideration.

9.5 Residual stock removal

Operating sequences
Follow the steps below to cut the residual material:

+X

=
1+
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- 7 Cont
—Lur" turn.

stock

Cut resid

Tool

The following figure shows the machining plan up to and including the roughing
machining:

SIEMENS '%"1“’;.1
NC/UKS/ EXAMPLE3/ GUIDE_SHAFT

P HN1@ Program header G54 Cylinder B
1., H20 Stock removal v T=ROUGHING_T80 A F=8.25/rev U=248m Face X868 20=2
1_r1N3@ Blank GUIDE_SHAFT_BLANK
L Fin. part GUIDE_SHAFT_CONTOUR
Stock removal ¥ T=ROUGHING_T88 A F=0.3/rev U=266m Longitudinal
END End of program
Total time: [EISHBNZS

Figure 8-23 Machining plan including roughing machining

Select the "Cont. turning" softkey.

Select the "Cut resid stock" softkey.

Open the tool list and select the "BUTTON_TOOL_8" tool.

Apply the tool to the program.

Enter the following values for residual stock removal in the screen form:

Field Value Selection via | Notes
toggle key

F 0.25

\% 240 m/min X

Machining Roughing X
Longitudinal X
Outside X

D 2.0

UXx 0.2

uz 0.2

DI 0.0
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Field Value Selection via Notes
toggle key
Relief cuts Yes X Toggle the setting for
machining with relief
cuts to "Yes".
FR 0.2
Limit No X
SIEMENS 118 P
HC/WKS/EXAMPLE3/GUIDE_SHAFT Cut residual material
P Xe T BUTTON_TOOL_8 D1
i F 8250 mm/rev
W U 240000 m/min
"%; 200 I‘Iac'."r"ll.‘clgnuitutlinall 7 Graphic
l:L Qutside .
= 20000 w o
UX 0.200
uz 0.200
DI 0.000
L180 Relief cuts Yes
— FR 9.260 mm/rev
\ S Limit Ho
: e ,/'ﬁ
O R EBEPL
-100
-100 -50 L]
: 2
>

Figure 8-24  Cutting the residual material from the contour

v Accept the entered values. Once applied, the list of machining steps looks like this:
Accept
SIEMENS
NC/UKS/EXAMPLES/GUIDE_SHAFT
P HN1@ Program header G54 Cylinder
1., H20 Stock removal v T=ROUGHING_T88 A F=0.25/rev U=248m Face X8=68 20=2
1_r1N3@ Blank GUIDE_SHAFT_BLANK
s Fin. part GUIDE_SHAFT_CONTOUR
(v Stock removal T=ROUGHING_T86 A F=0.3/rev U=268m Longitudinal

End of program

Figure 8-25 Machining plan with residual stock removal
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[E] Simu-
3 lation

Stock
removal

Tool

Start the simulation.

SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT

Program
control

S0 130 S0 10 -0 80 B0 0 60 50 A @ @ 0 0 W @ D @ N @
b -56.000 2 162.000 Y s1 B T BUTTON_TOOL_8 D1
END  End of program Rapid trav 120% 00:01:37

Simu- B Ex-
m o

Figure 8-26 Residual stock removal simulation

After roughing the contour, it must then be finished.

Select the "Cont. turning" softkey.

Select the "Stock removal" softkey.

Open the tool list and select the "FINISHING_T35 A" tool.

Apply the tool to the program.

Enter the following values for finishing in the screen form:

Edition 02/2016 | Digital Factory, DF FA

Field Value Selection via | \oteg
toggle key
F 0.12
S 280 m/min X
Machining Finishing X
Longitudinal X
Outside X
Allowance No X
Relief cuts Yes X
Limit No X
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SIEMENS

EXAMPLE3/GUIDE_SHAFT Stock removal

Complete
FINISHING_T35 A D1

T

F 0.128 mm/rev
v 280.008 m/min
Machining vvv

Longitudinal
Outside

Allowance

Figure 8-27 Finishing the contour

Accept the entered values.

Start the "Simulation”.

SIEMENS ERIK OPERATE
NC/UKS/EXAMPLE3/GUIDE_SHAFT

Xo.  -128.0002 143.000¥ S B  TFINISHING T35 A b1

/END  End of program Rapid trav 120% 00:02:18

S, e |0 onng [? B [ ot [we g |r Ve FEINCRS

= et | = ing turn. i Millng | 32 ous ‘J' lation

Figure 8-28 Finishing simulation — 3D view
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9.6 Groove

Operating sequences

Follow the steps below to create the groove:

After residual stock removal, the list of machining steps looks like this:

SIEMENS

NC/UKS/EXAMPLE3/GUIDE_SHAFT
P H1@ Program header G54 Cylinder

i H20 Stock removal v T=ROUGHING_T8A A F=0.25/rev U=248m Face X8=60 26=2
1r1 N30 Blank GUIDE_SHAFT_BLANK

U Fin. part GUIDE_SHAFT_CONTOUR

M Stock remaual v T=ROUGHING_T88 A F=8.3/rev U=268m Longitudinal

Az Residual cutting v T=BUTTON_TOOL_8 F=0.25/rev U=248m Longitudinal

End of program
Total time: [ElSSESEES

Figure 8-29 Machining plan after stock removal

Select the "Turning" softkey.

Groove - Select the "Groove" softkey.
194 Select the second offered groove shape (Groove 2).
e Open the tool list and select the grooving tool

"PLUNGE_CUTTER_3 A"

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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oK Apply the tool to the program.

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

Field Value Selection via Notes
toggle key
F 0.1 mm/rev
150 m/min X
- Roughing /
Machining Finishing X
Pos. See figure X
below
X0 60
70 67 Hergl, you enter the
- position and allowance of

B1 4.2 X (field) the groove.
T1 4inc X
al 15

2 15
d - Here, you enter the
FS1 1 X (field) flank angle and the
R2 1 X (field) rounding at the
R3 1 X (field) corners.
FS4 1 X (field)
D 4
U 0.2 X (field)
N 1

SIEMENS

64

60

HC/UKS/EXAMPLE3/ GUIDE_SHAFT

O oriting £

Figure 8-30 Creating the groove

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

Groove 2
PLUNGE_CUTTER_3A D1

T
F

0.160 mm/rev

v 150.008 m/min
Machining THITY
Pos. iE g
X0 60.000

26 -67.000

B1 4.200

T 4.000 inc

al 15.008 ©

a2 15000 ©

F51 1.000

R2 1.000

R3 1.000

FS4 1.808

D 4.000

8.200
0.200
1

Graphic
view
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v
Accept

| Simu- |
lation

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

SIEMENS

NC/UKS/EXAMPLE3/ GUIDE_SHAFT
%, N2@ Stock removal v T=ROUGHING_T88 A F=0.25/rev U=248m Face X8-6@ 20=2
_r1N38 Blank GUIDE_SHAFT_BLANK

s Fin. part GUIDE_SHAFT_CONTOUR

(v Stock removal v T=ROUGHING_T88 A F=0.3/rev V=268m Longitudinal

14 Residual cutting v T=BUTTON_TOOL_8 F=0.25/rev U=248m Longitudinal

[ Stock removal VY T=FINISHING_T35 A F=0.12/rev U=288m Longitudinal
—
END End of program |

Figure 8-31 Machining plan including groove

Start the "Simulation”. You can check subareas of the workpiece using the "Zoom"

softkey.

SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT

Xe -50.000 2 156.000 Y B  TPLUNGE_CUTTER_3 A D1
END End of program Rapid trav 120% 00:02:

q lation %

Figure 8-32 Simulation — 3D view (Zoom)
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9.7 Thread

Operating sequences

,"L 7 Turn-

ing

Thread

Select
tool

v
oK
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Follow the steps below to create the thread:

Select the "Turning" softkey.

Select the "Thread" softkey.

Open the tool list and select the "THREADING_T1.5" thread cutting tool.

Apply the tool to the program.Enter the following values for the thread in the screen

form:
Field Value Selection via Notes
toggle key
L 1.5 mm/rev X
D 0
S 800 rpm X
Machining Roughing X The thread will be created
Degressive X with the Degressive
External thread X setting. This setting
causes the cut
segmentation to be
reduced for each cut, and
so ensures that the cutting
cross-section remains
constant.
X0 48
Z0 -3
Z1 -23 abs X
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Field Value Selection via Notes
toggle key
LW 4 X (field)
LR 2
H1 0.92
aP 29 X (field)
Infeed with X
alternating
flank
ND 8 X (field)
U 0.1
VR 2
Multiple threads No X
a0 0

HC/WKS/EXAMPLE3/GUIDE_SHAFT

x|
&

&9
68

Thread longitudinal

Input Complete

T  THREADING_15 D1

Table None

P 1500 mm/rev

G 0.000

S 806 rpm

Machining T+TY

Degressive

External thread

X0 48.000

20 -3.000

21 -23.000 abs

LU 4.000

LR 2,000

H1 0.920

aP 29000 °

ND 8

u 0.100

NN ]

UR 2.000
No

Figure 8-33 Producing the thread
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Switch to the help screen when necessary.

SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT

Thread longitudinal

P Input Complete
A T  THREADING_1.5 D1
iz Table None
U
;9 P 1.500 mm/rev
z G 0.000
Y
2 S 800 rpm
v Machining
i Degressive
- External thread
END 48.000

Figure 8-34 Help screen - thread run-out

S
Accept Accept the entered values.
S Start the "Simulation". You can check subareas of the workpiece using the Details
softkey.
SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT
Xe -80.000 2 200.000 Y T THREADING_1.5
END End of program Rapid trav
Simu-
lation
Figure 8-35 Simulation 3D view — Details
For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved. 135
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9.8 Drilling

Operating sequences

£ Driling

Drilling |
Reaming

Drilling

Follow the steps below to create drill holes on the front face (C axis or complete
machining sequence):

After the thread machining has been added, the list of machining steps looks like
this:

SIEMENS

NC/UKS/EXAMPLES/GUIDE_SHAFT

P H1@ Program header G54 Cylinder

i, HN20 Stock removal v T=ROUGHING_T8@ A F=0.25/rev U=248m Face X8-60 28=2
\_r1 N30 Blank GUIDE_SHAFT_BLANK

L Fin. part GUIDE_SHAFT_CONTOUR

e Stock removal v T=ROUGHING_T8@ A F=0.3/rev U=268m Longitudinal

Az Residual cutting v T=BUTTON_TOOL_8 F=0.25/rev U=248m Longitudinal

e Stock removal 7YY T=FINISHING_T35 A F=0.12/rev U=288m Longitudinal

if Groove T+ITY T=PLUNGE_CUTTER_3 A F=B.1/rev U=158m X0=68 28=-67 T1=4inc
END End of program

Total time: CISHENNSH

(=PI = Drilling | 7 Tim' o e e Simu-

Figure 8-36 Machining plan after thread machining

Select the "Drill." (horizontal) softkey.

Select the "Drilling Reaming" softkey. The workpiece is drilled directly, i.e. without
centering.

Select the "Drilling" (vertical) softkey.
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Select
tool

v
oK

Open the tool list and select the "DRILL_5" twist drill.

Apply the tool to the program.

Enter the following values for the drill hole in the screen form:

Selection via

Field Value Notes
toggle key
F 0.06 mm/rev X
140 m/min X
Face X The depth reference is
Shank X switched to
Shank.
Z1 10 inc X The hole depth can be
entered as 10 mm
incremental or -10 mm
absolute.
DT Os X Dwell time
SIEMENS m

HC/UKS/EXAMPLE3/ GUIDE_SHAFT

Drilling

Figure 8-37 Dirilling

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

Accept

Positions }

VY

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

SIEMENS
NC/UKS/EXAMPLE3/ GUIDE_SHAFT

P HN1@ Program header G54 Cylinder

1., H20 Stock removal v T=ROUGHING_T88 A F=0.25/rev U=24Bm Face X0=68 20=2
'_r1N3@ Blank GUIDE_SHAFT_BLANK

r Fin. part GUIDE_SHAFT_CONTOUR

Y Stock removal v T=ROUGHING_T80 A F=0.3/rev U=260m Longitudinal

A1z Residual cutting v T=BUTTON_TOOL_8 F=0.25/rev U=246m Longitudinal

[ Stock removal VT T=FINISHING_T35 A F=0.12/rev U=280m Longitudinal

i Groove o497 T=PLUNGE_CUTTER_3 A F=0.1/rev U=158m X@8=60 28=—67 T1=4inc
g Thread long. 74797 T=THREADING_1.5 P1.5mm/rev 5=8@Brev Outside X0=48 20=-3
END End of program

S K Drillng Tum= |32 Gont B2 Miting [ 2] Ve e

Figure 8-38 Machining plan following drilling

For the drilling machining step, you may notice an open link in the list of
machining steps. This will be automatically linked to the drilling positions in the
next step.

Select the "Positions" softkey.

For the purposes of the exercise, the four drill holes are entered as single positions.
The simpler solution would be to use the position circle.

SIEMENS )

HC/WKS/EXAMPLE3/GUIDE_SHAFT Positions

HEBLELE T

SEFFTFEEESTIS/TIESE B

EEEREREER

Figure 8-39 Entering the positions

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

138



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

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

SIEMENS RATE

NC/UKS/EXAMPLES/GUIDE_SHAFT

P HN1@ Program header G54 Cylinder

1., H20 Stock removal v T=ROUGHING_T88 A F=0.25/rev U=248m Face X8=68 20=2

Lr1N3@ Blank GUIDE_SHAFT_BLANK

r Fin. part GUIDE_SHAFT_CONTOUR

£ Stock removal v T=ROUGHING_T88 A F=0.3/rev U=268m Longitudinal

A1z Residual cutting v T=BUTTON_TOOL_8 F=0.25/rev U=248m Longitudinal

LY Stock removal T T=FINISHING_T35 A F=0.12/rev U=280m Longitudinal

ik Groove THTTY T=PLUNGE_CUTTER_3 A F=0.1/rev U=158m X8=68 26=-67 T1=4inc

W Thread long. THIVY T=THREADING_1.5 P1.5mm/rev 5=B@Brev Outside X8=48 26=-3

= Drilling 0+ T=DRILL_5 F=8.86/rev U=148m 21=18inc

—

END End of program

= a S - Turn- 1 Cont. L Vari-

_:J; [T & Driling ¥ iy W= tum Iﬂ Milling ﬂ ous

Figure 8-40 Machining plan after input of the position pattern
The drill holes are now linked to the drilling positions.
Start the "Simulation".

SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT

X2 120.000 2 15.000 Y B TDRILL_5
END End of program 120% 00:03:29

Simu- NC|
lation é

Figure 8-41 Simulation — 3D view
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SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT

[* a0 42 4w @ @ -w -m 0 B @0 e 80 100 120 140 160 180
Xz 120.000 2 15.000 Y St B TDRILL_5

END Programmende Eilgang 120% 00:03:29
= s A Kontur | [ nc|  Diver- ™ Simu-
Sh et | soven |30 orehen (32 ST IS masen |1 O HL A

Figure 8-42  Simulation - Face view

9.9 Milling the rectangular pocket

Operating sequences

Follow the steps below to create the rectangular pocket on the front face (with
the C axis and complete machining sequence).

Select the "Mill." softkey.

Pocket Select the "Pocket" softkey.
R:?cal:ge Select the "Rectang. pocket" softkey.

o Open the tool list and select the "CUTTER_8" milling cutter.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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Apply the tool to the program.

Enter the following values for the rectangular pocket in the screen form:

Field Value Selection via Notes
toggle key

F 0.03 mm/tooth X
220 m/min X
Face X

Machining Roughing X
Single position X

X0 0 X (field)

YO 0 X (field)

Z0 0

w 23

L 23

R 4

a0 0

Z1 3inc X

DXY 75% X

Dz 15

UXY 0

uz 0

Insertion Helical X Insertion see below

EP 1

ER 7

SIEMENS e

NC/UKS/EXAMPLE3/ GUIDE_SHAFT

Rectangular pocket

P Y Input Complete
i, T CUTTER_8 D1
Ur1haop F 0.380 mm/toath
s v 220.000 m/min
M Face Front
%,/t Machining v
i Single position
M X0 0.000
Y V8 0.000 Rectangle
U |10 20 0.000 pocket
s u 23.000
M] L 23.000
e EB ;ggg o Circular
21 3,008 inc
DXY 75.000 %
ré D2 1500
UXY 0.000
uz 0.000
Insertion Helical
EP 1.008 mm/rev
ER 7.000
-18
-20
-18 (] 10
. . X
. ; n - |4m S NC i : imu-
ShoER [ odeg |7 (3B font DRI o e

Figure 8-43 Producing a rectangular pocket
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v

Accept

Simu-
lation

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

SIEMENS

NC/UKS/EXAMPLE3/GUIDE_SHAFT

P H1@ Program header G54 Cylinder

i, HN20 Stock removal v T=ROUGHING_TB8 A F=0.25/rev U=248m Face X0=68 20=2

\_r1 H3@ Blank GUIDE_SHAFT_BLANK

r Fin. part GUIDE_SHAFT_CONTOUR

£ Stock remaval v T=ROUGHING_T8@ A F=0.3/rev U=260m Longitudinal

P Residual cutting v T=BUTTON_TOOL_B F=0.25/rev U=248m Longitudinal

Y Stock removal vy T=FINISHING_T35 A F=0.12/rev U=280m Longitudinal

g Groove #4797 T=PLUNGE_CUTTER_3 A F=0.1/rev U=158m X8=6@ 26=-67 T1=4inc
bt Thread long. #4797 T=THREADING_1.5 P1.5mm/rev S5=800rev Outside X8=48 20=-3
ﬁﬂ} Drilling v T=DRILL_5 F=8.86/rev U=148m 21=18inc

& 0081: Positions I+ 20=0 XB=16 Y0=0 X1=0 Y1=-16 X2=-16 Y2=0 X3=0 Y3=16

END End of program

S, Bt [ odiing |g? T (g2 Cont ERCETTRRN v Ve S

Figure 8-44 Machining plan after rectangular pocket

Start the "Simulation”.

SIEMENS
NC/UKS/EXAMPLE3/GUIDE_SHAFT

Xe 120.000 2 162.000 Y B TCUTTER_8 D1
END _End of program Rapid trav 120% 00:03:53

Simu-
> lation

Figure 8-45 Simulation 3D view
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Insertion

Perpendicular insertion Helical insertion

Oscillating insertion

\—
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10. Example 4: Hollow shaft

10.10verview

Learning objectives

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

e Perform internal machining on workpieces

e Work with the machining step editor

e Create an undercut

Task

e Create an asymmetrical groove

120

10
e -—

1

;

!
N
'c.?

1x45

Figure 9-1 Workshop drawing — Example 4

.75 -43 0
120 J

—-

Figure 9-2 Blank contour

All non-dimensioned radii are R10

D105

| 275
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Note:

Side 1 is machined first on account of the better clamping possibility.

10.2Creating the first workpiece side

Creating the machining plan

Since the workpiece is to be machined from two sides (it will be machined
without counterspindle), two machining plans must be created.

Create the machining plan for the left side first ("HOLLOW_SHAFT_SIDE1")

Operating sequences
Create the program "HOLLOW_SHAFT_SIDE1" on your own.

New sequential program

Tupe ShopTurn v

Figure 9-3 Creating the ShopTurn program

Enter the following data in the program header (see figure).

SIEMENS
NC/WKS/EXAMPLE4/HALLOLI_SHAFT_SIDE1

83/1
bRl k]

Uork
offset

Graphic

Program header
Uork offset G54
describe No

Blank Cylinder
XA 165.000

268 view

2 5.000

2l -125.000 abs

2B -100.800 abs

Retract Extended
L 100 XRA 2,000 inc

XRI 5,000 abs

ZRA 5,000 inc

Tool change point Work

XT 120,000
T L P s S P 200,000

51 3508 rpm

SC 1.008

Machined dir. of rota  Down-cut

nc|  Vari- Simu-
2 ous lation

Figure 9-4 Workpiece dimensions in the program header
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10.2.1Face turning

Operating sequences

1 7 Turn-

 ing

Stock
removal

Follow the steps below to face the blank to ZO0:

Select the "Turning" softkey.

Select the "Stock removal" softkey.
Select the "ROUGHING_T80 A" tool.

Enter the following values in the screen form:

Field Value Selection via Notes
toggle key

F 0.2

\Y 240 m/min X

Machining Roughing X Since a large amount of
material (5 mm) remains
on the front face, set the
machining to roughing.

Pos. See figure X

below

Machining direction Face X

X0 105

Z0 5

X1 -1.6 abs X

Z1 0 abs X

D 25

UX 0.0

uz 0.2

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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SIEMENS
NC/UKS/EXAMPLE4/HALLOU_SHAFT_SIDE1 Stock removal 1
Xe ROUGHING_T88 A
0.268 mm/rev
240.000 m/min
Machining v

Figure 9-5  Facing the workpiece

v Accept the entered values. Once applied, your machining step program looks like
Accept this:

HC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1
P Program header G54 Cylinder
enn End of program

BECEEET - B F

Figure 9-6  Machining plan after face turning

10.2.2Drilling

Operating sequences

Follow the steps below to drill the workpiece in the center.

Select the "Drill." softkey.

Drilling
centric b

Select the "Drilling centric" softkey.
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Select
tool

v
0K

Open the tool list and select the "DRILL_32" solid drill.

Apply the tool to the program.

Enter the following values for the drill hole in the screen form:

Field Value Selection via Notes
toggle key
F 0.1 mm/rev X
S 2500 rpm X
Chip removal X
Z0 0
Tip X
Z1 -57 inc X
D 57

SIEMENS

NC/UKS/EXAMPLE4/HALLOU_SHAFT_SIDE1

Figure 9-7

Drilling centric

Input
T DRILL_32
E

20
FD1

D
DF

DT
XD

Complete
D1

08.188 mm/rev

2588 rpm

Chip removal
0.000

in
-57.880 inc
100.080 %
57.008
100.080 %

Lead distance automatically

0.000 s
0.300

Drilling
centric

Drilling
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v
Accept Accept the entered values. Once applied, the list of machining steps looks like this:
SIEMENS ! j
NC/UKS/EXAMPLE4/HALLOW_SHAFT_SIDE1
P Program header G54 Cylinder |
1. Stock removal v T=ROUGHING_T88 A F=0.2/rev U=248m Face X8=185 20=5

eno End of program

b e CRMTTU 0P T (f Cont RS g | n Ve [R] Sime

Figure 9-8  Machining plan after drilling

10.2.3Blank contour

Operating sequences

Enter the following blank contour on your own: Since the workpiece will be
machined only from one side per machining plan, the blank contour is to be
constructed only to Z-65.

c::;;*ur S Select the "New contour" softkey. Enter the name
“HOLLOW_SHAFT_BLANK" for the contour.

Bitte geben Sie den neuen Namen ein

HOLLOW_SHAFT_BLANK

Figure 9-9 Creating the contour
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Create the blank contour in the contour calculator (see figure below).

SIEMENS L

HC/LJKS/EXAMPLE4/HALLOW_SHAFT_SIDE1 Straight line 2
0.000 abs
0.060 °
90.0808 °
Transition to next element
Cham
Fs 0.000

{5 Hilling
Figure 9-10 Creating the blank contour

10.2.4Machined part contour of the first side, external

Operating sequences

Follow the steps below to enter the finished part contour:

N\

+X

4z

Note:

The (red) contour of the machined part intentionally does not correspond to the
drawing. The machined part contour serves, on the one hand, as the boundary for
the roughing machining limit, but more importantly it specifies the precise
traversing path for finishing. The construction therefore begins here at the drill hole
diameter. This ensures that the end face is finished cleanly. The contour end is an
extension of the chamfer beyond the blank. The large diameter is machined only in
the second clamping.

B Select the "Cont. turning” softkey.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved. 150
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Please enter the new name

HOLLOU_SHAFT_SIDE1_E|

Figure 9-11 Creating the contour

g:cfm Accept your input and set the starting point to X32/Z0.
SIEMENS
NC/UKS/EXAMPLE4/HALLOW_SHAFT_SIDE1
Figure 9-12  Entering the starting point for the contour
v .
Accept Accept your input.
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SCE_EN_700_020_ShopTurn_4_7_17.docx

New | enSelect the "New contour" softkey. Enter the name
o "HOLLOW_SHAFT_SIDE1_E" for the contour.

Starting point
HOLLOW_SHAFT_SIDE1_E

X 32.800 abs
2 0.008 abs

Transition at contour start
Cham
FS 0.008 3

o
106

Graphic
view
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o

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

v

Accept

Field Value Selection via Notes
toggle key
X 68 abs X
Transition to Cham X
next element
F 1
SIEMENS ik o

NC/UKS/ EXAMPLE4/HALLOL_SHAFT_SIDE1

7 Cont
&= tum,

Straight line X

X 68.008 abs
al 90.000 °

Transition to next element
ham
FS 1.000

element

Figure 9-13  Entering the vertical straight-line segment for the contour

Accept the entered values.
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—

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

Accept

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

Field Value Selection via Notes
toggle key
4 -5 abs X
Transition to Cham X
next element
FS 0
SIEMENS 'iﬂ,"';: ﬁ

NC/UKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

Straight line 2
~5.008 abs
186.000 °
94.608 °
Transition to next element

m
s 0.000

Figure 9-14 Entering the horizontal straight-line segment for the contour

Accept the entered values.
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VAN

Dialog
select

Dialog
accept

\'4
Accept

Enter the following values for the next segment in the screen form:

Field Value Selection via Notes
toggle key
Direction of rotation right X
R 20
X 68 abs X
z -25 abs X
Transition to Cham X
next element
FS 0
SIEMENS ‘iﬁ‘i"‘g: ﬁ

NC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

Circle
Direction of rotation
R 28.800

X 66.860 abs
2 -25.808 abs
I 102.641 abs
K ~15.000 abs
al 210.800 °
a2 30.600 °
B1 150.868 °
p2 G0.068 °
Transition to next element
m
FS 0.800

Tangent.
trans.
Change
selection
All para-
meters

Figure 9-15 Entering the arc for the contour

Select the desired construction.

Accept your selection.

Accept the contour segment.
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—e

Accept

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

Field Value Selection via

Notes
toggle key
4 -55 abs X
Transition to Cham X
next element
FS 0
The undercut is inserted
later as an individual
element.
SIEMENS “"."5‘."";: 3 m
HNC/WES/EXAMPLE4/HALLOW_SHAFT_SIDE1 Straight line 2
P | %@ 2 -55.008 abs
i, 1 al 186.008 °
A a2 30.000 °
:u — Transition to next element m
}d] ; 180 Fs "5.000
END
trans.
-8
Change
Lsa meters
w X
Cancel
v

Figure 9-16 Entering the horizontal straight-line segment for the contour

Accept the entered values.
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o

v

Accept

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

Field Value Selection via Notes
toggle key

X 98 abs X

Transition to Cham X

next element

FS 0
The inclined straight line
remains as chamfer after
the second side has been
machined.

SIEMENS S

HC/WKS/EXAMPLE4/HALLOLI_SHAFT_SIDE1 Straight line X

L 1 al 90.000 °

2 270.800 °

— 5 Transition to next element
i

iiew

m
| F 9.600

Tangent.
trans.
Change
selection
All para-
meters
X
Cancel
v
Accept

B
J0G

Figure 9-17 Entering the vertical straight-line segment for the contour

Accept the entered values.
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Accept

Enter the following values for the inclined straight-line segment in the screen form:

Field Value Selection via Notes
toggle key
X 106 abs X
al 135 X
Transition to Cham X
next element
FS 0
SIEMENS sigi"’;.: 3 ﬁ

NC/WKS/EXAMPLE4/HALLOL_SHAFT_SIDE1 Straight ZX
P X2 X 106,000 abs
b | 2 -63.000 abs
b A ol 135.000 ©
Lra|— Fies a? 45.000 ° :
= ] —~ Transition to next element Graphic
‘Lf Cham uiew
E2N|— FS 0.000
!
104 Tangent.
.
END
Change
168 selection
All para-
Log meters
roz2 -
x
Cancel
-88

v
Rccept

Figure 9-18 Entering the inclined straight-line segment for the contour

Accept the entered values.
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n:r;:pt Accept the contour to apply it to your machining plan.

SIEMENS

HC/LKS/EXAMPLE4/HALLOL_SHAFT_SIDE1 Straight ZX

X 106.800 abs

2 -63.866 abs

al 135.088 °

a2 45.868 °

Transition to next element
Cham

FS b.668

Figure 9-19 Contour in the contour calculator

Once applied, the machining plan looks like this: The two contours are linked
automatically.

SIEMENS
HC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

P HN1@ Program header G54 Cylinder

1, HN2@ Stock removal hd T=ROUGHING_T80 A F=0.2/rev U=248m Face XB=105 26=5

= N3@ Drilling centric T=DRILL_32 F=8.1/rev 5=2568rev 21=-57inc

s N48 Blank HOLLOU_SHAFT_BLANK

END End of program

=P = riling Vo= o Cont ™ e gy [ Vo Simu-

Figure 9-20 Machining plan after input of the contours
Stock removal, residual stock removal and finishing

You machine the contour in the next machining step.
Proceed as follows:

Stock
el P Select the "Stock removal" softkey.
Sggf’f Open the tool list and select the "ROUGHING_T80 A" tool.
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;f Apply the tool to the program.
Enter the following values for roughing in the screen form:
Field Value Selectionvia | Notes
toggle key
F 0.3
\% 260 m/min X
Machining Roughing X
Longitudinal X
Outside X
D 2.0
UX 0.2
uz 0.2
DI 0.0
BL Contour X You can choose
between the following
settings in the blank
descriptions:
Cylinder:
Blank = cylinder
Contour:
Blank = constructed
contour
Allowance:
Blank = constructed
contour with defined
allowance
Relief cuts No X The roughing tool is not
appropriate for insertion.
Therefore, switch the
Relief cuts field to" No".
Limit No X

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

Accept

stock

Cut resid

Select
tool

SIEMENS b 15
HC/UKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

Stock removal
Input Complete

1, T ROUGHING_T88 A D1
e F 0.380 mm/rev
U v 260.000 m/min
r Machining v
>
Mk Longitudinal
A Qutside —
s ] 2000 v =
END = P

UX 0.280

uz 0.208

DI 0.088

BL Contour

1 T Relief cuts Ho
—— - -

Limit

EalL S
Figure 9-21 Roughing the contour

5 Milling

Accept the entered values.

Select the "Cut resid stock" softkey.

Open the tool list and select the "FINISHING_T35 A" tool.

Apply the tool to the program. Before the finishing, the residual material is cut in the

hollow groove in this machining step.

Enter the following values for stock removal of residual material in the screen form:

JoG

Field Value Selection via | Noes
toggle key
F 0.2
\Y 240 m/min X
Machining Roughing X
Longitudinal X
Outside X
D 2.0
UX 0.2
uz 0.2
DI 0.0
Relief cuts Yes X So that the hollow groove
is taken into
consideration, the Relief
cuts field must be
switched to "Yes".
FR 0.2
Limit No X
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v

Accept

Stock
removal

Select
tool

0K

SIEMENS L
HC/UKS/EXAMPLE4/HALLOL)_SHAFT_SIDET

Cut residual material

P T FINISHING_T35 A D1

1. F 8.260 mm/rev

2 v 240.800 m/min

s Machining v

g 2 Longitudinal

v 2B ..| Outside : ) —
A L— D 2000 L % o

3 ' |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

. ¥ i UX 0.260
§ i Uz 0.208
' P ® o 0,000

Relief cuts Yes
FR

0.208 mm/rev
Limit Ho

=l et [ Orling | Tm- 5 Miling

Figure 9-22  Stock removal of residual material from contour

Accept the entered values.

Select the "Stock removal" softkey.

Open the tool list and select the "FINISHING_T35 A" tool.

Apply the tool to the program.

Enter the following values for finishing in the screen form:

Field Value Selectionvia | Notes
toggle key
F 0.15
\Y 280 m/min X
Machining Finishing X
Longitudinal X
Outside X
Allowance No X
Relief cuts Yes X Switch Relief cuts to
"Yes".
Limit No X
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SIEMENS
HC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

Stock removal

Input Complete
T FINISHING_T35 A D1
F 0.150 mm/rev

v 280.088 m/min
Machining Y

Longitudinal
Qutside

Relief cuts
Limit

Figure 9-23  Finishing the contour

Accept the entered values. Once applied, your machining step program looks like

this: The contours are automatically linked to the stock removal machining steps.

SIEMENS

NC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1
H1@ Program header
N28 Stock removal v
N30 Drilling centric
N4@ Blank
N5@ Fin. part
N6@ Stock removal v
N7@ Residual cutting v
N88 Stock removal

L T

‘

G54 Cylinder
T=ROUGHING_T88 A F=0.2/rev U=248m Face XB=185 20=5
T=DRILL_32 F=8.1/rev 5=2588rev 21=-57inc
HOLLOW_SHAFT_BLANK

HOLLOW_SHAFT_SIDE1_E

T=ROUGHING_T88 A F=0.3/rev U=26@m Longitudinal
T=FINISHING_T35 A F=0.2/rev U=248m Longitudinal
T=FINISHING_T35 A F=0.15/rev U=288m Longitudinal

Figure 9-24 Machining plan after machining the contour
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10.2.5Undercut

You can select from four different types of undercut:

Undercut form E Undercut form F Undercut thread DIN | Undercut thread

Operating sequences

Follow the steps below to create the undercut:

After residual stock removal, the list of machining steps looks like this:

SIEMENS

NC/UKS/EXAMPLE4/HALLOLI_SHAFT_SIDE1

P H1@ Program header G54 Cylinder

i H20 Stock removal T=ROUGHING_T8A A F=0.2/rev U=24Bm Face XB=105 26=5
= N30 Drilling centric T=DRILL_32 F=8.1/rev 5=250Brev 21=-57inc

s+ N40 Blank HOLLOL_SHAFT_BLANK

\_r{H50@ Fin. part HOLLOW_SHAFT_SIDE1_E

1 N6@ Stock removal T=ROUGHING_TB@ A F=0.3/rev U=266m Longitudinal

%1 N70 Residual cutting T=FINISHING_T35 A F=0.2/rev U=248m Longitudinal

;) NBO Stock removal T=FINISHING_T35 A F=0.15/rev U=288m Longitudinal

Figure 9-25 Machining plan after stock removal
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| Turn- |
ing

Select the "Turning" softkey.

Undercut
T Select the "Undercut" softkey.
Undercut
form E Select the "Undercut form E" softkey.
Select . ; "
tool Open the tool list and select the "FINISHING_T35 A" tool.
P Apply the tool to th
oK pply the tool to the program.
Enter the following values for the groove in the screen form:
Field Value Selection via Notes
toggle key
F 0.15
\% 200 m/min X
Pos. See figure X
below
E1.0x0.4 X
X0 68
Z0 -55
X1 Oinc X
VX 70 abs X
SIEMENS ERATE 3 ﬁ
HC/WES/EXAMPLE4/HALLOW _SHAFT_SIDE1 Undercut form E (DIN 589) Select
: HHIEHIN(;]L%S 2mier1
200.800 wm&
R
-55.800
0.800 inc
70.660 abs Undercut
form E
Figure 9-26  Specifying the undercut
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v
Accept

Simu-

lation

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

SIEMENS

NC/UKS/EXAMPLE4/HALLOU_SHAFT_SIDE1

N2@ Stock removal T=ROUGHING_T88 A F=0.2/rev U=248m Face X8-185 20=5

i

= H3@ Drilling centric T=DRILL_32 F=0.1/rev 5=2588rev 21=-57inc

\_r1 M40 Blank HOLLOLJ_SHAFT_BLANK

\_r{N5@ Fin. part HOLLOW_SHAFT_SIDE1_E

“w{H6@ Stock removal T=ROUGHING_T8 A F=0.3/rev U=266m Longitudinal

2.2 {H70 Residual cutting v T=FINISHING_T35 A F=0.2/rev U=248m Longitudinal

;| NBB Stock removal T=FINISHING_T35 A F=0.15/rev U=286m Longitudinal

Ls N9@ Undercut E T=FINISHING_T35 A F=8.15/rev U=288m E1.8x8.4 X8=68 28=-55
END End of program

Figure 9-27 Machining plan with undercut

Start the "Simulation”.

SIEMENS
NC/UKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

Xo -128.000 2 143.000 Y B TFINISHING_T35 A 1
Rapid trav 120% 00:03:20

Simu-
lation

Figure 9-28 Simulation — Cut active
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SIEMENS
NC/UIKS/EXAMPLE4/HALLOL)_SHAFT_SIDE1

00

-1 -0 - -a -a [ Ed L

o ;
-126.000 2 143.000 Y S1 B TFMNISHING_T35 A
Rapid trav

-140

Xe
END_End of program

[>] |
3 Simu- N
l,' lation é

Figure 9-29 Simulation — Side view with display of the traversing paths

10.2.6Finished part contour of the first side, internal

Operating sequences

7 Cont.
turn.

New
contour

2

v

Accept

Follow the steps below to enter the finished part contour:

fw\\@ =

Select the "Cont. turning" softkey.

Select the "New contour" softkey. Enter the name "HOLLOW _SHAFT-SIDE1_I" for
the contour.

Bitte geben Sie den neuen Hamen ein

HOLLOW_SHAFT_SIDE1_I

Figure 9-30 Creating the contour

Accept your input.
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v

Accept

Set the starting point to X50/Z0.

SIEMENS
NC/LKS/EXAMPLE4/HALLOL_SHAFT_SIDE1 Starting point
P HOLLOU_SHAFT_SIDET_|
L
w0 X 50.000 abs
¥ 2 0.000 abs
;'; Transition at contour start
= Cham
A Fs 2.000
» r58.1
s
END

58

499

= -0.05 0 065

2

= Turn- Cont. Vari- Simu-
E.l) Edit E- Drilling aaﬁ T . [ﬂ Hilling ﬂ ous

Figure 9-31 Entering the starting point for the contour

Accept your input.

Create the contour on your own (see figure below).

SIEMENS

NC/UKS/EXAIMPLEA4/HALLOL_SHAFT_SIDE1 Straight line 2
P & X2 2 -65.000 abs
i al 180.000 °
[ a2 270.008 ©
W | 168 Transition to next element
= Cham
v s 0.066
2 Lz
z END
END Lgo

m o 4

8

-4

-8

-80 -60 -40 -20 ] ,

Figure 9-32  Finished part contour of the first side, internal
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Stock removal, residual stock removal and finishing

removal

Stock

Select
tool

You machine the contour in the next machining step. The geometries are present in
your machining plan as follows:

SIEMENS

NC/UKS/EXAMPLE4/HALLOU_SHAFT_SIDE1

Figure 9-33 Broken-line graphic

Select the "Stock removal” softkey.

Open the tool list and select the "ROUGHING_T80 I" tool.

Apply the tool to the program.

Enter the following values for roughing in the screen form:

Graphic

Renumbering

‘ QOpen further
program

view

Field Value Selection via | Notes
toggle key
F 0.25
\% 250 m/min X
Machining Roughing X You must switch the
Longitudinal X machining
Inside X to "Inside”.
D 2.0
UX 0.2
uz 0.2
DI 0.0
BL Cylinder X Because drilling has

already been performed,
you do not have to take a
black contour into account
for the internal machining.
Switch to Cylinder.
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Field Value Selection via Notes
toggle key

XD 32 abs X

ZD 0inc X

Relief cuts No X

Limit No X

SIEMENS
HC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

n
T
F

Coi
ROUGHING_T88 |
9.250 mmj/rev
250,008 m/min

Figure 9-34 Roughing the contour

fAccept Accept the entered values.

Select the "Stock removal”

softkey.

v Apply the tool to the program.

Open the tool list and select the "FINISHING_T35 I" tool.
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Enter the following values for finishing in the screen form:

Field Value Selection via| Notes
toggle key
F 0.12
\Y 280 m/min X
Machining Finishing X
Longitudinal X
Inside X
Allowance No X
Relief cuts No X
Limit No

Accept

SIEMENS
NG/LKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

Stock remoual

Input Com
T FINISHING_T351
F

0.120 mm/rev
v 280.008 m/min
Machining Y

Longitudinal
Inside

Relief cuts
Limit

Figure 9-35 Finishing the contour

Accept the entered values.
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Start the simulation to perform checks.

SIEMENS SINUMERIK OPERATE

NC/UKS/EXAMPLE4/HALLOW_SHAFT_SIDE1 Schnitt

<

144.0002 78.000 Y s1 B TFINISHING_T351
Eilgang

120% 00:04:14

lation

Figure 9-36  Simulation — Cut active

Undercut

Follow the steps below to create the undercut:

Select the "Undercut” softkey.

Select the "Undercut form E" softkey.

Create the undercut (see figure below).

SIEMENS INUMERIK OPERATE
NC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1 Undercut form E (DIN 589)
FINISHING_T35 |

0.158 mm/rev
200.000 m/min

T

F

v

Pos. & —

i e

X 48.600

20 ~20.800

X1 0.600 inc

X Undercut
form E

P
L
*
u
i)
M
Ll
™
s B
U
M

Figure 9-37 Creating an undercut
Note:

Make sure that the undercut is in the correct position!
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SIEMENS
NC/UKS/EXAMPLE4/HALLOU_SHAFT_SIDE1

Xe 144.000 2
END  End of program

Start the simulation.

78.000 Y

- T FINISHING_T35 | D1
Rapid trav 120% 00:04:18

Simu-
lation

Figure 9-38 Undercut simulation (with display of the traversing paths)

The machining plan for the first side of the workpiece looks like this:

SIEMENS

HC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1

P HN1@ Program header
L. N20 Stock removal
N38  Drilling centric
M40  Blank

H5@  Fin. part
#{N6@ Stock removal
#{N78 Residual cutting
¢+ N8B Stock removal
N9@8  Undercut E
N18@ Contour

N11@ Stock removal
N12@ Stock removal

KX CARELRCCH

A

End of program

vy

G54 Cylinder

T=ROUGHING_T80 A F=8.2/rev U=248m Face X0=185 20=5
T=DRILL_32 F=8.1/rev 5=2588rev 21=-57inc
HOLLOW_SHAFT_BLANK
HOLLOL/_SHAFT_SIDE1_E
T=ROUGHING_T8@ A F=0.3/rev U=260m Longitudinal
T=FINISHING_T35 A F=0.2/rev U=248m Longitudinal
T=FINISHING_T35 A F=0.15/rev U=288m Longitudinal
T=FINISHING_T35 R F=8.15/rev U=200m E1.8x0.4 X8=68 26=-55
HOLLOW_SHAFT_SIDE1_|

T=ROUGHING_T8@ | F=0.25/rev U=258m Longitudinal
T=FINISHING_T35 | F=8.12/rev U=288m Longitudinal

Figure 9-39 Machining plan with undercut

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

SCE_EN_700_020_ShopTurn_4_7_17.docx

172



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

10.2.7The work step editor

Functions of the machining step editor

Graphic
view

Search

Mark

Copy

Paste

Cut

mm
v

Renumbering

Settings

.

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 this softkey to copy work 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 this softkey to open the "Settings" dialog. Among other things, you specify
whether numbering is to be automatic or whether the block end is to be displayed
as a symbol.

Use this softkey to return to the previous menu.

You will need some of these functions in order to reuse the blank contour of the
first side in the machining plan for the second side of the workpiece. You copy the
blank contour to the clipboard and insert it in the machining plan for the second
side.
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SIEMENS

HC/WKS/EXAMPLE4/HALLOW_SHAFT_SIDE1
X2

4 o

160

120

R CHRLRCC

Figure 9-40 Blank contour

10.2.8Copying the contour

Operating sequence

Proceed as follows to copy the blank contour to the clipboard: Navigate to the
"HOLLOW_SHAFT_BLANK" contour.

SIEMENS

NC/WKS/EXAMPLE4/HALLOLI_SHAFT_SIDE1

Program header
Stock removal
Drilling centric

P
=

e

s {H50 Fin. part

W N6@  Stock removal
4 7{N70 Residual cutting
- HB® Stock removal
L& N9@ Undercut E

\_r1 H10@ Contour

- N110 Stock removal
- N120 Stock removal
{4 N130 Undercut E

END End of program

G54 Cylinder
T=ROUGHING_T80 A F=0.2/rev U=248m Face X0=185 20=5
T=DRILL_32 F=0.1/rev 5=2580rev 21=-57inc

HOLLOW_SHAFT_SIDE1_E

T=ROUGHING_T88 A F=0.3/rev U=26@m Longitudinal
T=FINISHING_T35 A F=0.2/rev U=248m Longitudinal
T=FINISHING_T35 A F=8.15/rev U=280m Longitudinal
T=FINISHING_T35 A F=0.15/rev U=200m E1.8x8.4 X8-68 20=-55
HOLLOW_SHAFT_SIDET_|

T=ROUGHING_T88 | F=0.25/rev U=258m Longitudinal
T=FINISHING_T35 | F=0.12/rev V=280m Longitudinal
T=FINISHING_T35 | F=0.15/rev U=200m E1.6x0.4 X0=48 26=-20

Figure 9-41 Copying the contour to the clipboard

Copy

controller.

Copy the blank contour to the clipboard. The contour remains on the clipboard
until you copy another machining step to the clipboard or shut down the
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10.3Creating the second workpiece side

Creating the machining plan

Proceed as follows to create a machining plan for the second side of the workpiece:

Operating sequences

Create the program "HOLLOW_SHAFT_SIDE2" on your own.

New sequential program

Tupe ShopTurn M|

Name HOLLOU_SHAFT_SIDE2

Figure 9-42 Creating the ShopTurn program

Enter the following data in the program header (see figure):

SIEMENS ::’11;’.:1
NC/LIKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2
Xe

Program header

Uork offset G54
describe Ho
Blank Cylinder
268 XA 185.000
28 5.008
2 -120.088 abs
2B -100.008 abs
Retract Extended
100 XRA 2.508 inc
XRI 5.008 abs
2RA 5.008 inc
Tool change point Work
XT 120.000
e e e e e 2T 280.000
51 3508 rpm
5C 1.008

Machined dir. of rota Down-cut

Jﬂ L JJ Tim-

Figure 9-43 Workpiece dimensions in the program header

10.3.1Face turning

Operating sequences

7 Turn-
i ing

Stock
removal

N

Follow the steps below to face the blank to X-1.6 and Z0:

Select the "Turning" softkey.

Select the "Stock removal” softkey.
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v

Accept

Select the "ROUGHING_T80 A" tool.

Enter the following values in the screen form:

Field Value Selection via Notes
toggle key

F 0.2

\% 240 m/min X

Machining Roughing X Since a large amount of
material (5 mm) remains
on the front face, set the
machining to roughing.

Pos. See figure X

below

Machining direction Face X

X0 105

Z0 5

X1 -1.6 abs X

Z1 0 abs X

D 25

UXx 0.0

uz 0.2

SIEMENS

NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2
P |Xe

END

r12e

T ROUGHING_T8@ A

F 0.200 mm/rev
v 240.808 m/min
Machining v

Pos. 1,

Graphic

Figure 9-44 Facing the workpiece
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v . - .
Accept chept the entered values. Once applied, your machining step program looks like
this:
SIEMENS
NC/UKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2
P Program header G54 Cylinder
N0 End of program
ERCERE - PR
Figure 9-45 Machining plan after face turning
10.3.2Drilling

Operating sequences

Follow the steps below to drill the workpiece in the center.

Select the "Drill." softkey.

DOrlfing ), Select the "Drilling centric" softkey.
St Open the tool list and select the "DRILL_32" solid drill.
;: Apply the tool to the program.
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Enter the following values for the drill hole in the screen form:

Field Value Selection via Notes
toggle key
F 0.1 mm/rev X
S 2500 rpm X
Chip removal X
Z0 0
Tip
Z1 -67 abs X
D 67
DT 0 X

SIEMENS
NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2

" Drilling

Drilling centric

S
20

21
FD1
D
DF

DT
XD

Input
T DRILL_32
F

Complete
D1

0.1080 mm/rev

2500 rpm

Chip removal
0.600

Tip
-67.000 inc
100.000 %

67.000
100.000 %

Lead distance automatically

0.000 s
0.300

Drilling
centric

[>] |
%

Figure 9-46 Drilling
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v

Accept

1., Stock removal \d T=ROUGHING_T88 A F=0.2/rev U=248m Face X0=185 28=5

eno End of program

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

SIEMENS

NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2
P Program header G54 Cylinder

ST 5 oniing (YRR NS o il I I e i

Figure 9-47 Machining plan after input of the drilling position

10.3.3Specifying a blank contour

Operating sequences

Follow the steps below to paste the blank contour from the clipboard into your

machining plan:

First, navigate in the machining plan to the most recently entered machining step

(see figure).

SIEMENS

NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2
P Programmkopf G54 2ylinder
. Abspanen v T=ROUGHING_T80 A F=8.2/U U=248m plan X8=185 20=5

END  Programmende

=, et COSCTTE L? Drehen

Figure 9-48 Position for inserting the blank contour
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Paste

Paste the blank contour from the clipboard. After the contour is pasted, your

machining plan should look like this:

SIEMENS

NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2
P HN1@ Program header G54 Cylinder

1., M20 Stock removal v T=ROUGHING_T88 A F=0.2/rev U=248m Face X8=105 28=5
= H3@ Drilling centric T=DRILL_32 F=0.1/rev 5=2588rev 21=-67inc
END End of program
>
. [k c Turn- 7 Cont. | i e Vari- Simu-
(SPTI = iiing |17 T4 |05 SOt B g | 2 Yot lation ecute

Figure 9-49 Pasting the contour

10.3.4Finished part contour of the second side, external

Operating sequences

New
contour

b

\'4
Accept

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

Follow the steps below to enter the finished part contour:

%

+X

v
+Z

Note:

The asymmetrical groove is machined later.

Select the "Cont. turning" softkey.

Select the "New contour" softkey. Enter the name
‘HOLLOW_SHAFT_SIDE2_E* for the contour.

Accept your input.
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Accept

v

Accept

Set the starting point to X57/Z0.

SIEMENS
HC/UKS/EXAMPLE4/HOLLOL_SHAFT_SIDE2 Starting point
Xz HOLLOU_SHAFT_SIDE2_E

X 57.800 abs
2 0.060 abs

Transition at contour start
Gham
FS 0.000 4

Figure 9-50 Entering the starting point for the contour

Accept your input.

Create the contour up to the end point at Z-65 and X100 on your own
(see figure below).

SIEMENS

4C/LIKS/EXAMPLE4/HOLLOL)_SHAFT_SIDE2 Straight line 2

& X2 2 -65.008 abs

‘_ al 180.000 °
Aogg a2 90.008 °

7 Transition to next element

w1 FS .80

SEoHr
M- 1
E

1
g
L&
=

1
S
=

Figure 9-51  Contour in the contour calculator

Accept the contour to apply it to your machining plan.
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Stock removal and finishing

removal

Stock |

Select
tool

You machine the contour in the next
machining step. Proceed as follows:

Select the "Stock removal" softkey.

Open the tool list and select the "ROUGHING_T80 A" tool.

Apply the tool to the program.

Enter the following values for roughing in the screen form:

Field Value Selectionvia | Notes
toggle key

F 0.3

\% 260 m/min X

Machining Roughing X
Longitudinal X
Outside X

D 2.0

UX 0.2

uz 0.2

DI 0.0

BL Contour X

Relief cuts No X

Limit No X

SIEMENS Soanan &

HC/WKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2 Stock removal
B Input Complet
& T ROUGHING_T88 A
e F 0.300 mm/rev
s v 260.000 m/min
\ 28 Machining v
J z8 »|
e lt——
B . Longitudinal
| . Outside —
] LT
| XB D 2000 0 w
i UX 0.200
! uz 0.200
DI 0.008

."; i BL Contour
H i XA Relief cuts Ho
i i

oo DR, __ SSen Limit

L5 Hilling
Figure 9-52  Roughing the contour
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v

Accept

Stock
removal

[N

Select
tool

Accept the entered values. Once applied, your machining step program looks like

this:

SIEMENS
NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2

P HN1@ Program header G54 Cylinder
1., M20 Stock removal v T=ROUGHING_T80 A F=8.2/rev U=248m Face X8=185 20=5
&= N30 Drilling centric T=DRILL_32 F=8.1/rev 5=258@rev 21=-67inc
1_r 1H48 Blank HOLLOW_SHAFT_BLANK
\_r{N5@ Fin. part HOLLOLJ_SHAFT_SIDE2_E
w1 N6O Stock removal v T=ROUGHING_T80 A F=0.3/rev U=260m Longitudinal
END End of program

Figure 9-53 Machining plan after roughing

Select the "Stock removal" softkey.

Open the tool list and select the "FINISHING_T35 A" tool.

Apply the tool to the program.

Enter the following values for finishing in the screen form:

Field Value Selection via | Notes
toggle key
F 0.15
\Y 200 m/min X
Machining Finishing X
Longitudinal X
Outside X
Allowance No X
Relief cuts No X
Limit No X

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
SCE_EN_700_020_ShopTurn_4_7_17.docx

183



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

SIEMENS
HC/WJKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2 Stock remouval

Input Complete
T FINISHING_T35 A

F 0.150 mm/rev
v 206.088 m/min
Machining Y

Longitudinal
Qutside

Relief cuts
Limit

Figure 9-54  Finishing the contour

Accept the entered values. Once applied, your machining step program looks like
CCERT this:

SIEMENS

NC/WKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2

P HN1@ Program header G54 Cylinder

1, HN28 Stock removal T=ROUGHING_T80 A F=0.2/rev U=248m Face XB=105 26=5
= N3@ Drilling centric T=DRILL_32 F=8.1/rev 5=2568rev 21=—67inc

Ly 1 H48 Blank HOLLOW/_SHAFT_BLANK

\_r{N5@ Fin. part HOLLOLJ_SHAFT_SIDE2_E

% { N6 Stock removal T=ROUGHING_T80 A F=0.3/rev U=260m Longitudinal

Figure 9-55 Machining plan after machining the contour
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Start the "Simulation”.
3 lation

SIEMENS
NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2

Xe -128.000 2 143.000 Y
END  End of program

T e [ ome [ [ G

Figure 9-56  Simulation — 3D view

10.3.5Creating the asymmetrical groove

Operating sequences

Follow the steps below to create the asymmetrical groove:

= 2

Select the "Turning" softkey.

Groove Select the "Groove" softkey.
V] Select the "Groove 2" softkey.
Gt Open the tool list and select the
tool "PLUNGE_CUTTER_3 A" tool.
- Apply the tool to th
X pply the tool to the program.

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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Enter the following values for the groove in the screen form:

Field Value Selection via Notes
toggle key

F 0.08

\% 180 m/min X

Machining Eiz?sghrilkngg/ X

PoS. See figure X
below

X0 70

Z0 -55

B1 10 X (field)

T1 5.5inc X

al 0

a2 15

R1 0 X (field)

R2 2 X (field)

R3 0 X (field)

R4 0 X (field)

D 3

u 0.2 X (field)

N 1

0/13/1
SIEMENS S
NC/UKS/EXAMPLE4/HOLLOL)_SHAFT_SIDE2

p T PLUNGE_CUTTER_3A D1
i F 0.100 mm/rev
'\5 I} L 150.888 m/min
iV, Machining VTV
W3 Pos. iF 7

X0 70.080
M 28 -55.060
M Bl 10,080
Af P m 5508 inc
e at 0.000 °

H a2 15.000 °

R 0.000

R2 2000

R3 0.000

R4 0.000

D 3.000

X 0.200

uz 0.200

1

F ¢ Tum- 1 Cont.

Figure 9-57 Specifying the groove

L5 milling
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v
i Accept the entered values. Once applied, the list of machining steps looks like this:
SIEMENS
NC/UKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2
P HN1@ Program header G54 Cylinder
1., M20 Stock removal v T=ROUGHING_T88 A F=0.2/rev U=248m Face X8=185 20=5
ﬁm N30 Drilling centric T=DRILL_32 F=0.1/rev 5=25008rev 21=-67inc
_r1N48 Blank HOLLOW_SHAFT_BLANK
\_r{M5@ Fin. part HOLLOW_SHAFT_SIDE2_E
W1 N6@ Stock removal v T=ROUGHING_T80 A F=0.3/rev U=260m Longitudinal
‘w1 N7@ Stock removal haad T=FINISHING_T35 A F=0.15/rev U=280m Longitudinal
END End of program

Figure 9-58 Machining plan after groove

Start the "Simulation”.

SIEMENS
NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2

-50.000 2 156.000 Y B  TPLUNGE_CUTTER_3A D1
Rapid trav 120% 00:04:26

Simu-
2 lation

Figure 9-59  Simulation — 3D view (cut active)
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10.3.6Finished part contour of the second side, internal

Operating sequences

Follow the steps below to enter the finished part contour:

Select the "Cont. turning” softkey.

New | Select the "New contour" softkey. Enter the name 'HOLLOW_SHAFT_SIDE2_|' for
i the contour.
v .
Accept Accept your input.
Set the starting point to X57/Z0.
SIEMENS S n
NC/UKS/EXAMPLE4/HOLLOLI_SHAFT_SIDE2 Starting point
HOLLOU_SHAFT_SIDEZ_|
X 57.000 abs
z e Graphic
Transition at contour start view
Cham
FS 0.000 §
Figure 9-60 Entering the starting point for the contour
. Accept your input
Accept pty put.
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Create the contour on your own (see figure below).

SIEMENS
HC/UKS/EXAMPLE4/HOLLOL_SHAFT_SIDE2

-55.008 abs
180.008 °
294.624 °
Transition to next element
Cham
FS

Figure 9-61 Finished part contour of the second side, internal

Note:

When creating the contour, ensure that the arc elements merge tangentially.

The tangential transition applies only to main elements, i.e. the rounding is
attached to the main element (see figure below).

Main elements

tangential

Rounding

R

o

non-tangential
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v

Accept

Accept the contour. Once applied of the contour, your work step program looks like
this:

SIEMENS 16:49 AFY

NC/UKS/EXAMPLE4/HOLLOU_SHAFT_SIDE2
P HN1@ Program header G54 Cylinder B

1., M20 Stock removal v T=ROUGHING_T80 A F=8.2/rev U=248m Face X8=105 20=5

&= N30 Drilling centric T=DRILL_32 F=8.1/rev 5=258@rev 21=-67inc

1_r 1H48 Blank HOLLOW_SHAFT_BLANK

\_r{N5@ Fin. part HOLLOW_SHAFT_SIDE2_E

¢ {NB@ Stock removal v T=ROUGHING_T86 A F=8.3/rev U=268m Longitudinal

¢/ N78 Stock removal TV T=FINISHING_T35 A F=0.15/rev U=288m Longitudinal

4/ H8e Groove v47VY T=PLUNGE_CUTTER_3 A F=0.1/rev U=158m X@=7@ 28=-55 T1=5.5inc
\_r1H9@ Contour HOLLOW_SHAFT_SIDE2_|
END End of program

Figure 9-62 Machining plan after input of the contour

Stock removal, residual stock removal and finishing

removal

Stock

Select
tool

You machine the contour in the next machining step:

Select the "Stock removal” softkey.

Open the tool list and select the "ROUGHING_T80 I" tool.

Apply the tool to the program.

Enter the following values for roughing in the screen form:

Field Value Selection via | Notes
toggle key

F 0.25

\% 280 m/min X

Machining Roughing X You must switch the
Longitudinal X machining
Inside X to "Inside”.

D 2.0

UXx 0.2

uz 0.2

DI 0.0

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved.
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Field Value Selection via Notes
toggle key

BL Cylinder X Because drilling has
already been performed,
you do not have to take a
black contour into account
for the internal machining.
Switch to Cylinder.

XD 32 abs X

ZD 0 abs X

Relief cuts No X

Limit No X

v
Accept

Cut resid
stock

Select
tool

v
0K

SIEMENS
NC/LIKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2

5% riling

Stock remoual

Input Complete
T ROUGHING_T88 |
F 0.258

.. mm;/rev
u 280,808 m/min
Machining v

Longitudinal

Relief cuts
Limit

Figure 9-63 Roughing the contour

Accept the entered values.

Select the "Cut resid stock” softkey.

Open the tool list and select the "FINISHING_T35 I" tool.

Apply the tool to the program.
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Enter the following values for roughing in the screen form:

Field Value Selection via | Notes
toggle key

F 0.2

\Y 240 m/min X

Machining Finishing X
Longitudinal X
Inside X

Allowance No X

Relief cuts Yes X

FR 0.2

Limit No X

SIEMENS RATE %

NG/LKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2 Stock remoual

P Input Complete
i T ROUGHING_T8@ | D1
e F 0.250 mm/rev
i v 280.008 m/min
0 Machining ki
%
s Longitudinal

v Inside =
u D 2000 W =
END UX 0.260

uz 0.200

DI 0.000

BL Cylinder

___________ o - XD 32.000 abs
! 20 0.080 inc
i XB Relief cuts Ko

Limit

No

SCRRRNCE

2 o o= owe |30t LR e |z ' (B |

Figure 9-64 Residual stock removal from contour

i

g:c:,,t Accept the entered values.

,f,?ffa. ‘ Select the "Stock removal” softkey.

T Open the tool list and select the "FINISHING_T35 I tool.
?,f Apply the tool to the program.
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Accept

Enter the following values for finishing in the screen form:

Field Value Selection via | Notes
toggle key
F 0.12
\Y 280 m/min X
Machining Finishing X
Longitudinal X
Inside X
Allowance No X
Relief cuts Yes X
Limit No X

SIEMENS
HC/WKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2

Stock removal

Input Complete
T ROUGHING_T8@ |

F 0.120 mm/rev

v 280.008 m/min
Machining k

Longitudinal
Inside

Relief cuts
Limit

Figure 9-65 Finishing the contour

Accept the entered values.
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Simu- Start the simulation to perform checks.
lation

SIEMENS

NC/UKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2

Xo 138.000 2 78.000 Y - T ROUGHING_T80 |
END  End of program Rapid trav

D1
120% 00:05:42

Simu- NC
”'l- lation %

Figure 9-66  Simulation — 3D view (cut active)

For unrestricted use in educational / R&D institutions. © Siemens AG 2016. All rights reserved. 194
SCE_EN_700_020_ShopTurn_4_7_17.docx



SCE Training Curriculum | CNC Technology Module 700-020, Edition 02/2016 | Digital Factory, DF FA

11. Example 5: Plunge-turning

11.1 Overview

Learning objectives
In this section, you will learn how to use the plunge-turning functions.

Task

65
62

o = | co| o [e=] [e=)
S o~ o~ N m o -
=2 = oe= = =

Figure 10-1 Workshop drawing — Example 5
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Preparations

Perform the following steps on your own:

1. Create a new workpiece with the name "EXAMPLES5".

2. Create a new sequential program with the name "PLUNGE_TURNING".
3. Fill in the program header (see figure below).

SIEMENS

NC/WKS/EXAMPLES/PLUNGE_TURNING Program header
P X@ Uork offset G54
END describe Ho

Blank Cylinder
XA 50.008

2A 0.000

2 -100.088 abs
100 2B -80.800 abs

Retract Simple

XRA 2.008 inc

ZRA 2.808 inc

Tool change point Machine
XT 380.000
K 21 300.008
51 3008 rpm

SC 1.008
Machined dir. of rota  Down-cut

108

Figure 10-2 Creating the program header

11.2 Plunge-turning

The level of productivity that can be achieved during turning is limited, among
other things, by the possible number of tools in the turret and the frequent tool
changes required for effective turning machining. Not all possible contours can
be produced with standard turning tools alone. The residual material
machining, therefore, is often performed using grooving. For the complete
machining of a contour, therefore, it is always necessary to switch between
standard turning tools and grooving tools.

The aim of the plunge-turning cycle is to reduce the number of tool changes
and to avoid empty cuts, such as those that occur during the backward
movements of the turning tool, for example.

As a general rule, there are hardly any empty cuts during the plunge-turning
cycle, as stock is removed during both forward and backward movement. This
must be taken into account during program creation. ShopTurn offers optimum
support for this. As you already know, you only need to describe the contour of
the turned part, and for the stock removal cycle you can select whether you
want to machine with conventional methods or with grooving or plunge-turning.
ShopTurn automatically calculates the cuts and traversing movements of the
tool based on the cycle. This means that empty cuts are eliminated to a great
extent.

During the simulation, you can effectively analyze the calculated traversing
movements of the tool. Even a combination of conventional turning machining
and plunge-turning is possible. For example, a standard tool can be used for
roughing, while plunge-turning can be used for machining residual material.
This means the contour can be machined completely and without damage.
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11.3 Creating the contour

Operating sequences

Create the contour on your own.

Select the "Cont. turning" softkey.

c,,",ﬁ;‘u, > Select the "New contour" softkey. Enter the name 'CONTOUR_E' for the contour.
« .
T Accept your input.
Set the starting point to X48/Z0.
SIEMENS
NC/UKS/EXAMPLES/PLUNGE_TURNING Starting point
CONTOUR_E
X 48.000 abs
2z 0.800 abs
Transition at contour start
Cham
FS 0.000 §
Figure 10-3 Entering the starting point for the contour
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Create the contour (see figure below).

SIEMENS Qi

HC/LIKS/EXAMPLES/PLUNGE_TURNING Straight line X

X

al 90.008 °

a2 270.600 °

Transition to next element
Cham

FS 0.000

Figure 10-4 Contour in the contour calculator

11.4 Stock removal with the plunge-turning cycle

Operating sequences

You machine the contour in the next machining step.

Proceed as follows:

Select the "Cont. turning" softkey.

turiig D Select the "Plunge turning" softkey.
Select Open the tool list and select the
o "PLUNGE_CUTTER_3 A" tool.
- Apply the tool to th
oK pply the tool to the program.
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Enter the following values for roughing in the screen form:

v

Accept

turning

Plunge |

Select
tool

Field Value Selection via | Notes
toggle key

FX 0.2

Fz 0.25

\% 150 m/min X

Machining Roughing X
Longitudinal X
Outside X

D 25

UXx 0.2

uz 0.2

DI 0.0

BL Cylinder X

XD 50 abs X

ZD 0 abs X

Limit No X

N 1

WD

NC/UKS/EXAMPLES/PLUNGE_TURNING

120

Plunge turning
Input Complete
T  PLUNGE_CUTTER_3A D1
FX

0.200 mm/rev
F2 0.258 mm/rev

v 150808 m/min
Machining v

Longitudinal
Outside

Graphic

Figure 10-5 Roughing the contour

Accept the entered values.

Select the "Part" softkey.

Open the tool list and select the
"PLUNGE_CUTTER_3 A" tool.
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oK Apply the tool to the program.

Enter the following values for finishing in the screen form:

Field Value Selection via | Notes
toggle key

FX 0.15

FZ 0.15

\Y 200 m/min X

Machining Finishing X
Longitudinal X
Outside X

Allowance No X

Limit No X

N 1

SIEMENS 3 e

HC/UKS/EXAMPLES/PLUNGE_TURNING

Plunge turning

Input Complete
T  PLUNGE_CUTTER_3A D1

8.158 mm/rev

E
v 2060.006 m/min

Machining

Longitudinal
Outside

Figure 10-6 Finishing the contour
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v Accept the entered values. Once applied, your machining step program looks like
Accept this:

SIEMENS RATE
NC/UKS/EXAMPLES/PLUNGE_TURNING
P HN1@ Program header G54 Cylinder
_r1H28 Contour CONTOUR_E
égi Plunge turning v T=PLUNGE_CUTTER_3 A FX8.2/rev F20.25/rev V158m Longitudinal
END End of program |

>

2 e [ o [ e ORI o [ S (B

Figure 10-7 Machining step program

Simu- Select the "Simulation" softkey.
lation

SIEMENS
NC/UKS/EXAMPLES/PLUNGE_TURNING

-10 9 1 2 k]
B TPLUNGE_CUTTER_3 A D1
Rapid trav 120% 00:01:54

Simu-
lation
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SIEMENS
NC/UKS/EXAMPLES/PLUNGE_TURNING

Xe 430.000 2 136.000 Y S1 B T PLUNGE_CUTTER_3 A

D1
END_End of program 120% 00:01:54

Figure 10-9 Simulation — 3D view (with display of the traversing paths)
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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 ShopTurn, the next step is
to machine the workpieces.

The steps described below 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 ShopTurn 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. A three-jaw
chuck is usually used for this.

Setting the workpiece zero

Since ShopTurn cannot guess where in the work space the workpiece is located, you
must determine the workpiece zero in Z.

The workpiece zero is usually determined in the Z axis through scratching with an
offset tool.

Executing the machining plan

The machine is now prepared, the workpiece is set up and the tools are
measured. At last you can start the machining.
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First, select the program you want to execute in the Program Manager, e.g.

"HOLLOW_SHAFT_SIDE2".

SIEMENS

Tupe Length Date
& =1 Part programs 01/25/16  3:34:18 PM
¢ £1Subprograms 01/25/16  3:3410 PM
= B Uorkpieces 03/13/17  11:12:55 AM
& C1EXAMPLET 01/25/16  3:34:10 PM
& C1EXAMPLE2 03/08/17  2:33:85 PM
& C1EXAMPLE3 03/16/17  12:30:33 PM
& ESEXAMPLE4 03/13/17 2AM
[ HALLOLJ_SHAFT_SIDE1 03/13/17  10:00:18 AM

03/13/17  18:59:23 AM
03/13/17  11:13:12 AM
03/13/17  8:02:08 AM

Figure 11-1 Selecting the program

Open the program.

SIEMENS
HC/WKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2

1, N2 Abspanen T=ROUGHING_T8@ A F=8.2/U U=248m plan X8=185 26=5
= N3@ Bohren Mittig T=DRILL_32 F=6.1/U 5=2588U 21=—67ink

1/1H48 Rohteil HOLLOW_SHAFT_BLANK

\/{N58 Fertigteil HOLLOW_SHAFT_SIDE2_E

W {N6@ Abspanen v T=ROUGHING_T8@ A F=0.3/U V=260m lings

w1 N78  Abspanen TR T=FINISHING_T35 A F=8.15/U U=280m lings

4/ N8® Einstich THTTY T=PLUNGE_CUTTER_3 A F=8.1/U U=158m X@=70 28=-55 T1=5.5ink
1.r1N398 Kontur HOLLOW_SHAFT_SIDE2_|

% {H100 Abspanen v T=ROUGHING_T8@ | F=0.25/U U=28m lings

471MH11@ Restabspanen v T=FINISHING_T35 | F=0.2/U V=248m langs

w1 N120 Abspanen ki T=ROUGHING_T8@ | F=0.12/U U=288m Lings

Programmende

& Bohren | J." Drehen
Figure 11-2 Opening the machining plan
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SIEMENS

NC/LJKS/EXAMPLE4/HOLLOL_SHAFT_SIDE2
(%

Select the "NC Execute" softkey.

Dist-to-go  TFS

Uork Position [mm]

£ 10.000
2 161.000

- SP1 174.396°
SP3 0.000°

NC/UKS/EXAMPLE4/HOLLOV_SHAFT_SIDE2
P H1® Program header

= N30 Drilling centric

N4@ Blank

N5@ Fin. part

N6@  Stock removal v

KxCS

r
1%
) N70 Stock removal vvw
i/ N8 Groove YT
1 r1H9@ Contour

- N10@ Stock removal v
4 71 N11@ Residual cutting v
%z 128 Stock removal Caid
N End of program

aga T ROUGHING_TB@ A R 0.800
0.000 1 5o X sao0n
we F o 0.000

0.200 mm/rev 100%

S1 - 3500

Master 3500 108%
] 50 100

53 -
[}

o

G54 Cylinder

T=DRILL_32 F=0.1/rev 5=2588rev 21=-67inc
HOLLOW_SHAFT_BLANK

HOLLOW_SHAFT_SIDE2_E

T=ROUGHING_T88 A F=0.3/rev U=260m Longitudinal
T=FINISHING_T35 R F=0.15/rev U=288m Longitudinal i
T=PLUNGE_CUTTER_3 A F=8.1/rev U=158m X8=78 2B=-55 T1=5.5inc
HOLLOU_SHAFT_SIDE2_|

T=ROUGHING_T88 | F=.25/rev U=28Bm Longitudinal
T=FINISHING_T35 | F=8.2/rev U=248m Longitudinal
T=ROUGHING_T88 | F=0.12/rev U=288m Longitudinal

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.

effects displayed.

Start the machining and control the speed of the tool motions using the feedrate
. potentiometer.

If you also want to see a simulation during the machining, select the "Simult.
record." softkey before starting. Only then are all traversing motions and their
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To approach 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/LJKS/EXAMPLE4/HOLLOL_SHAFT_SIDE2

¢ X 138.000 ;ﬁsnousnlna_ml
2 78.000 4 @ o1
SP1 134.641°
53 Roseh F 0.000
0000 mm/min
S1 e
Master @ .
S3 e
G654 0 .

Settings for automatic mode

Dry run feedrate DRY 5006.808 mm/min
Reduced rapid traverse RGO 56.800 %
Record machining time block-by-block

Save machining times Ho

Figure 11-4 Setting RGO

Once the percentage is set, the reduced rapid traverse must also be selected under
"Program control" with the toggle key.

SIEMENS
NC/WKS/EXAMPLE4/HOLLOW_SHAFT_SIDE2

TES

3 x 138_060 T ROUGHING_T88 | R 0.800

2 78.000 s@o o
SP1 134.641° ‘ :
SP3 0.080° F 0.000
0.000 mm/min  100%
| 51 -0
o L

654

No axis motion

N Stock removal v T=ROUGHING_T80 A Dry run feedrate
s N30 Drilling centric T=DRILL_32 F=0.1/rev | Reduced rapid trau
s N40  Blank HOLLOW_SHAFT_BLAM Programmed stop 1
\r{N50 Fin. part HOLLOW_SHAFT_SIDE: Handuheel offset
W {N6@ Stock removal v T-ROUGHING_T88A | Skip block
W /N70  Stock removal 99%  T=FINISHING_T35A | FMRD Display meas. result
i/ N8O Groove 94797 T=PLUNGE_CUTTER_3 5B1: Single block rough
1/1N90  Contour HOLLOW_SHAFT_SIDE:
| N108 Stock removal v T=ROUGHING_T88 |
% 71 N110 Residual cutting v T=FINISHING_T35 |

4 N120 Stock removal 997 T=ROUGHING_T8@ |
END End of prog

g Prog.
°  cntrl.

Figure 11-5 Selecting RGO
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OPERATE keyboard shortcuts

e Tl s
EY IS D
0

Figure 11-6 Keyboard shortcuts
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Keyboard shortcuts, continued

e
o r

Shift

Shift

Figure 11-7 Keyboard shortcuts
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Keyboard shortcuts, continued

NEED
ENV NS

Rotate in 3D display

Move section

anjiafv
i s

Override +/- (simulation)

Single block onfoff (simulation)

@ It brings you into the Edit mode for text boxes
miseT 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.

Openiclose directory
Openiclose program
Openiclose cycle
Figure 11-8 Keyboard shortcuts
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