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Legal information

Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert
symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

A\DANGER
indicates that death or severe personal injury will result if proper precautions are not taken.

AAWARNING
indicates that death or severe personal injury may result if proper precautions are not taken.

A\CAUTION
with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION
without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE
indicates that an unintended result or situation can occur if the relevant information is not taken into account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The product/system described in this documentation may be operated only by personnel qualified for the specific
task in accordance with the relevant documentation, in particular its warning notices and safety instructions.
Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

Proper use of Siemens products

Trademarks

Note the following:

AAWARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be complied with. The information in the relevant documentation must be observed.

All names identified by ® are registered trademarks of Siemens AG. The remaining trademarks in this publication
may be trademarks whose use by third parties for their own purposes could violate the rights of the owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.
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Introduction 1

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 method
specially tailored to the shop floor which allows quick and practical programming of
machining steps from the manufacture of single parts up to small batches. In conjunction
with SINUMERIK Operate, the new operator interface for the control system, intuitive and
effective working in the workshop is possible even for series production.

The solution is: Creating a process plan instead of programming

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

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

Simpler and faster from the drawing to the workpiece - with ShopTurn.

Although ShopTurn is easy to learn, these ShopTurn Training Documents allow you to enter
this world even faster. Before, however, it comes to actually working with ShopTurn, the first
sections cover a few important basics:

® First, we will show you the advantages of working with ShopTurn.
® Then, we will explain the basics of the operation.

® And next, the geometrical and technological fundamentals will be introduced to the
beginner.

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

® Five examples have been chosen to explain the machining possibilities with ShopTurn,
whereby the degree of difficulty is increased continuously. At the beginning, all key
actions are specified; later you will be prompted to proceed without help.

® Then you will learn how to cut in AUTOMATIC mode using ShopTurn.

® |f you wish, at the end you may test your knowledge of ShopTurn.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 7



Introduction

Please note that the technology data used here are only examples due to the wide variety of
situations in the workshop.

Just as ShopTurn itself was created with the help of skilled workers, these Training
Documents were also drawn up by practical users. On that note, we wish you much pleasure
and success in your work with ShopTurn.

Turning made easy with ShopTurn
8 Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Advantages of working with ShopTurn

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

2.1 You will save time for training....

® ShopTurn does not use any foreign-language terms you would otherwise have to learn.
All required inputs are requested in plain text.

_)

09/15/11

518 AM

NC/UKS/EXAMPLE1/EXAMPLE1 Stock removal
G e T  ROUGHING_T80 A D1 tool

200 F 0.300 mm/rev
G v 240 m/min Graphic
W Machining v
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— Outside —
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e DI 0.000
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T PLUNGE_CUTTER_3RA D 1
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Advantages of working with ShopTurn

2.1 You will save time for training....

® You can also integrate DIN/ISO commands into the Graphical Process Plan of ShopTurn.
You may also program in DIN/ISO 66025 and use DIN cycles.

G G96 $320 LIMS=3000 N4 NBY
G G18 G54 Gaay
G G@ X32 201

G G1 X-1.6 Fa.19

G Ga 221
G GO G42 X22 221
G X38 2-21

® You may switch between the individual work step and the workpiece graphic (broken-line
graphics) at any time during the creation of a process plan.

09/15/11
8:31 AM

NC/UKS/EXAMPLE1/TAPER_SHAFT

P Program header Uork offset G54

T Turning T=ROUGHING_T88_A S1=248rev .

— RAPID X88.20.3
— FB3/revX-16 Ll

— RAPID 21

— RAPID X82
— RAPID 20

— FB8.25/rev X-1.6

— RAPID 21

— RAPID X120 2200

\_s 1 Contour TAPER_SHAFT_CONTOUR B

%1 Stock removal v T=ROUGHING_T80_A FB8.3/rev U=248m

% Stock removal vvY T=FINISHING_T35 A F8.15/rev U=208m

L& Undercut thrd V4V T=FINISHING_T35 A F@.15/rev U=208m X0=38 20=-17

Qﬁ Thread long. VHVVY T=THREAD_1.5 P1.5mm/rev S=808@rev Outside XB=38

47 Groove V4V T=PLUNGE_CUTTER_3 A FB8.1/rev V=150m N2 Xp=60

END  End of program

5= mining | 5 Y2

B Drilling | m=

Figure 2-1 Work step in a process plan

lation

09/15/11
8:32 AM

NC/UKS/EXAMPLE1/TAPER_SHAFT
X2

Graphic
view

Open further
program

208

108

S < IR

-100

m
=
ER

5 Drilling | ==
Figure 2-2  Broken-line graphics

Turning made easy with ShopTurn
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Advantages of working with ShopTurn
2.2 You will save time for programming...

2.2 You will save time for programming...

e ShopTurn offers optimum assistance when it comes to entering 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

T DRILL_5 D1 T DRILL_5 D1
F 100.080 mm/min F 0.640 mm/rev
[} 40 m/min S 2546.008 rpm

Chip removal Chip removal

® ShopTurn enables you to describe a complete machining sequence using only one work
step, and the required positioning motions (in this case, from the tool change point to the
workpiece and back) are created automatically.

NG/WKS/TEST/TEST

P Program header Uork offset G54
Y Drilling centric T=DRILL_5 F@.84/rev S2546rev X1=-(=)
END End of program

e All work steps are represented by ShopTurn in a compact and clear fashion in the
Graphical Process Plan. This provides you a complete overview and thus better editing
possibilities even if comprehensive manufacturing sequences are to be performed.

09/15/11
8:34 AM

P Program header Uork offset G54

% Stock removal v T=ROUGHING_T88_R F0.2/rev U=248m Face X0=185 .

& 1 Drilng O T-DRILL_32 FB.1/rev Y=248m 21=-57
/- 801: Positions D+ 28=0 X8=0 Y0=0 group

s 1 Contour HOLLOW_SHAFT_SIDE_2_E

%4 Stock removal v T=ROUGHING_T808_A F8.3/rev U=266m
- Stock removal vvY T=FINISHING_T35 A F8.15/rev U=286m

47 Groove V4TI T=PLUNGE_CUTTER_3 A F@.88/rev U=188m X08=70

s 7 Contour HOLLOW_SHAFT_SIDE_2_|

1 Stock removal v T=ROUGHING_T80_A F@.25/rev U=280m

%,,ﬁ Residual cutting v T=FINISHING_T35 | F8.12/rev U=248m B

- Stock removal vvv T=FINISHING_T35 | F8.12/rev U=286m

END  End of program

5= mining | 5 Y2

B Drilling | g

® During stock removal, for example, several machining operations and contours can be
linked together.

s Contour HOLLOW_SHAFT_BLANK

s { Contour HOLLOW_SHAFT_SIDE1_E

¢ 1{Stock removal v T=ROUGHING_T88 A F@.3/rev U26@m

%i Residual cutting v T=FINISHING_T35 A F@.2/rev U248nm

A - Stock removal vvv T=FINISHING_T35 A FB.15/rev V28on(=)

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 11



Advantages of working with ShopTurn
2.2 You will save time for programming...

® The integrated contour calculator can process all standard dimensions (Cartesian, polar);
it is nevertheless very easy to handle and understand - thanks to colloquial input and
graphic support.

0 _ _1x45°

i 66
i 60
50
+X 40
80 y-- M30x1,5
+Z
1
1
1
'
—_— 1
'
245 |
. 10 0 SR IS L L. :
91 .75-70-65 -55 -44 30  -17 0

X - =0.5x45°

]
S 3

Figure 2-3  Technical drawing

07/19/18
9:32 PM

Straight line 2

NC/WUKS/EXAMPLE1/TAPER_SHAFT

P | Xe 2 -90.000 abs
T 1 «l 180.000 °©
= 200 «2 90.000 ©
= Transition to next element
|7 Cham
| FS 0.000

— |1 100

o !

M|

hell T 10

k@ —

O [eno

oy

END

Figure 2-4  Screenform

Turning made easy with ShopTurn
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Advantages of working with ShopTurn

2.2 You will save time for programming...

® You may switch between the graphic view and parameter screenform with help display at
any time.

07/19/18
9:33 PM

NG/WKS/EXAMPLE1/TAPER_SHAFT Groove 2
P [Xe T  PLUNGE_CUTTER_3A D 1
T F 6.160 mm/rev
— [} 1580 m/min
— Machini THTTT
= 788 Pos. A U
X0 66.060
= 28 -65.080
— |[78 B1 6.060 |loxa
= T 3.000) inc
— al 6.080 °
—. |l6a : w2 0.080 °
U Y Y FS1 6.560
R2 1.660
z 50 R3 1.660
i<\%\: FS4 6.560
N D 3.080
W U 6.180
3z
END N 2
10.000

Figure 2-5  Graphic view

07/19/10
9:33 PM

Groove 2

P T  PLUNGE_CUTTER_3A D 1
T F 0.180 mm/rev
— v 158 m/min
— Machining VYUY
= _ m § Pos. 172 U
— B f’/: A 60.000 Grooue dopth

3 J/ 20 65,000
= 4 J/: B1 6.000 (tox0
= \ J/ T1 3.000 inc
= A\ /. ol 0.000 °
— \ o2 0.p00 °
U \ Il FS1 0.500

R2 1.600

z R3 1.000
3\\% FS4 8.500
~ 3.600
oy 0.1008
oy

m
=
5

N 2
10.000

Figure 2-6  Help display

® Process plan and manufacturing do not exclude each other. With ShopTurn, you can
create a new process plan parallel to manufacturing.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 13



Advantages of working with ShopTurn

2.3 You will save time for manufacturing...

2.3 You will save time for manufacturing...

® You can optimize tool selection during the stock removal of contours:

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

)|

-100 -80

-69.948Y

—6ll -0

0.000S1
22

;%D 0 20

TFINISHING_T35 A
700.000 Feedrate

40 a0

D1
80% 06:03:14
>

X | 410542

Residual cutting

= edt | E™ oriling | ="

Cont.
turn.

Vari-
ous atio

Turn- ET rvrrm =
i [ Milling | 22

09/15/11
8:43 AM
Q9
A
d
3D

view

Further
views

Details

Program
control

4

Ex-
ecute

The exact specification of the selected retraction plane avoids the use of unnecessary

traversing paths and thereby saves valuable manufacturing time. This is possible using

the settings normal, extended and all.

Retraction plane: normal Retraction plane: extended

14

Retraction plane: all

ZRl ZRA

ey

Turning made easy with ShopTurn
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Advantages of working with ShopTurn

2.3 You wifl save time for manufacturing...

® You can optimize your machining sequence with a minimum of work - thanks to the
compact structure of the process plan (in this case, by saving of a tool change, for
example).

09/15/11
8:44 AM

NG/WKS/EXAMPLE1/TAPER_SHAFT

P Program header Uork offset G54
T Turning T=ROUGHING_T88_A S1=2408rev

— RAPID X306 20.3

— FB.3/revX-186

— RAPID 21

— RAPID X82

— RAPID 28

— FB8.25/rev X-1.6

— RAPID 21

— RAPID X120 2200

s 1 Contour TAPER_SHAFT_CONTOUR B
1 Stock removal v T=ROUGHING_T80_A F8.3/rev V=248m

% Stock removal vvY T=FINISHING_T35 A F@8.15/rev V=208m

W Thread long. THYTY T=THREAD_1.5 P1.5mm/rev S=880rev Outside X8=30
L& Undercut thrd F+VY T=FINISHING_T35 A F8.15/rev U=208m X8=38 20=-(—)
4% Groove V4V T=PLUNGE_CUTTER_3 A F8.1/rev V=156m N2 X0=68

END  End of program

Turn-

£ rting | g
Figure 2-7  Original machining sequence

£ miling | 55

lation ecute

09/15/11
8:52 AM

NC/WKS/EXAMPLE1/TAPER_SHAFT
P Program header Work offset G54
T  Turning T=ROUGHING_T80_A S1=248rev

— RAPID X806 20.3

— FB.3/reuX-1.6

— RAPID 21

— RAPID X82

— RAPID 20

— F08.25/rev X-1.6

— RAPID 21

— RAPID X120 2200

s 1 Contour TAPER_SHAFT_CONTOUR B
% Stock removal v T=ROUGHING_T88_R F8.3/rev Y=248m

- Stock removal vV T=FINISHING_T35 A F8.15/rev V=200m

s Undercut thrd VYV T=FINISHING_T35 A F8.15/rev Y=200m X0=30 20--(=)
% Thread long. VHVTY T=THREAD_1.5 P1.5mm/rev $=880rev Outside XB=38&
3/ Groove VYTV T=PLUNGE_CUTTER_3 A FB.1/rev Y=150m N2 X8=60

END  End of program

ED rem = Vari-
[ Milling | 22 TS

B Drilling | g==

Figure 2-8  Optimized machining sequence with cutting and pasting

lation

e With ShopTurn, you can achieve extremely high feedrates with optimum repeat accuracy
based on consistent digital technology (SINAMICS drives, ...., SINUMERIK control
systems).

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 15



Advantages of working with ShopTurn

2.3 You will save time for manufacturing...

Turning made easy with ShopTurn
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Ensuring everything runs smoothly 3

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

3.1 Using ShopTurn

A powerful software is one thing, but it must also be easy to operate. Regardless of whether
you work with the SINUMERIK 840D sl or SINUMERIK 828D 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 (D, the CNC full keyboard @ and the machine control panel
(MCP) ®.

€ec 1 |

14

-----

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 17



Ensuring everything runs smoothly

3.1 Using ShopTurn

18

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>
Selects a listed value.

>

Cursor keys
The cursor is moved using the 4 cursor keys.

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

<PAGE UP>

=l . .

PAGE Scrolling upwards in a menu screen.
<PAGE DOWN>

=P . .

pASE Scrolling downwards in a menu screen.
<END>

END Moves the cursor to the last input field in a menu screen or a table.
<DEL>

DEL «  Edit mode:

Deletes the first character to the right.

e Navigation mode:

Deletes all characters.

<
BACKSPACE

<BACKSPACE>
e Edit mode:

Deletes a character selected to the left of the cursor.
o Navigation mode:

Deletes all of the selected characters to the left of the cursor.

o

INSERT

<INSERT>

e Pressing the <INSERT> key opens the "Editing" mode, and when you press the key
again, you will leave the "Editing" mode and you can call the "Navigation" mode.

=

INPUT

<INPUT>
e Completes input of a value in the input field.

e Opens a directory or program.

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 items. Since the contents
of the menus change depending on the situation, the term 'softkeys' is used.

Turning made easy with ShopTurn
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Ensuring everything runs smoothly
3.2 The contents of the main menu

All main functions can be called using the horizontal softkeys.

All subfunctions in ShopTurn can be called using the vertical softkeys.

“ﬁj The main menu can be called with this key at any time - irrespective of in which operating
SELECT area you are at the moment.

Main menu
IR al
M | QD3| AN
Machine Parameter Program Program Diag— Start-up
manager nostics
3.2 The contents of the main menu
3.2.1 Machine

Machine - Manual

w Select the "Machine" softkey.
| |
Machine
M Press the "JOG" key.

Turning made easy with ShopTurn
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3.2 The conftents of the main menu

20

In this mode, the machine is set up; the tool is traversed in the MANUAL mode. It is also

possible to gauge tools and to set workpiece zeros.

M| % oy
SIEMENS | Select
. Reset 00|
Machine Position [mm] TFES Soloot
X1 0000 T work offs.
21 0.000

F eo0
8.000 mm/min  120%

S1 v

Master 8
]

T FINISHING_T35 A D1
Spindle S1 200.888 rpm Gear stage
Spindle M function

Other M function

Work offset

Unit of measure.

Machining plane

Posi-
N tion

Meas.
@ workp.

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

™M % o0
SIEMENS |
7 BReset
Machine Pasition [mm] TFS
X1 0.000 T
21 0.000
F 0.800

0.000 mm/min  128%

S1lve

Master @
0

*Rapid tr.*  mm/min
oo (oot O
1.808 abs

abs

Target position traverse

Meas.

Q I tool

Figure 3-2  Input of a target position

Meas.
o workp.

Turning made easy with ShopTurn
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Ensuring everything runs smoothly

Machine - AUTO

ﬁl Select the "Machine" softkey.
| |

Machine

3 Press the AUTO key.

AUTO

3.2 The conftents of the main menu

During manufacturing, the current work step is displayed. It is possible to switch to a running

simulation using the relevant key ("Drawing"). When executing a process plan, you may
insert work steps and/or create a new process plan.

M| s
—_ X
NC/UKS/EXAMPLE3/GUIDE_SHAFT SIEMENS | ¢
%0 active \
Workpiece Pasition [mm] Dist-to-go _|T,FS Huxiliaru
: X 80.134 0.000 'I1' ”;“'“G—Tﬂ“-ﬂ PO functions
-2 -69.965 -8.403 XE5.48
F 0330 blocks
0.300 mm/rev  118%
=
51 +516
Bhas4 [ll‘hster 1033 90%

Program
levels

s { Fertigteil GUIDE_SHAFT_CONTOUR

%A Ab v T=ROUGHING_T88_A F8.3/U V=260m

%,Zj Restabspanen v T=BUTTON_TOOL_8 F8.25/U V=24Bm

' Abspanen Y T=FINISHING_T35 A F8.12/U Y=288m

%/ Einstich THVVY T=PLUNGE_CUTTER_3_A F8.1/U V=158m X0=60 Act. values
W Gewinde Léngs v T=THREAD_1.5 P1.5mm/U S=808U auBen X8=48
Z‘ZZ] Bohren 0 T=DRILL_3 F8.86/U U=148m 21=18ink

2/ 801: Positionen D 28=0 XB=16 YB=0 X1=0 Y1=-16 X2=-16 Y2=0 X3-0

Prog.
cntrl.

Figure 3-3 Executing a process plan

'_IM E} 08/11/11
— | AUTO 10:52 AM
NG/UKS/EXAMPLE3/GUIDE_SHAFT SIEMENS |
7 Reset
AaMP D 0
4
{50
F100 £
3D
view
Further
views
- Details
=100
| *1‘6EI *lfl[l *lIZEI *1‘[IEI *‘EEI *‘EEI *QEI *‘ZEI EI a[l 4‘EI E:EI E‘[I
X 216.648 2 184.563 Y 8.008 S1 T PLUNGE_CUTTER_3_A D1 «
m Thread long. v T=THRERD_15 Rapid trav 1680% 060:08:00
= Back
Prog. Block Prog.
cntrl. search ecord corr.
Figure 3-4  Simultaneous recording of the execution

Turning made easy with ShopTurn

Training Documents, 09/2011, 6FC5095-0AB80-1BP1

21



Ensuring everything runs smoothly

3.2 The conftents of the main menu
3.2.2 Parameters

Parameter lists

1 O

This key can be used to edit data for the tool management and for programs.

Parameter
Tool lists

No cutting without tools.
The tools can be managed in a tool list.

L@ 08/11/11

12:55 PM
i Magazine 1

Loc. [10T Type Tool name ST D H LengthX LengthZ Radius E

1/1 ROUGHING_T88_f 11 8 55848 30124 08004 93

1/2 & DRILL_32 11 8 80.088 185.124 32.008 180

1/3 /& FINISHING_T35 A 11 8 123976 57370 8400« 93

1/4 ROUGHING_T89_| 11 8 55800 30008 08004 95

1/5 i PLUNGE CUTTER_3.A | 1 1 @ 85124 44124 0.200 3.03

1/6 O PLUNGE CUTTER.31 1 1 @ 85952 41.388 0.200 3.0

1/7 & FINISHING_T35_| 1 1 8 -12.658 121.877] 04004 95

1/8 = THREAD_1.5 11 8 66326 33333 0.108

1/9 § CuTTER_8 11 8 87833 74621 08008 3

1/10 & DRILL_5 11 8 80.008 185124 5.008 118

1/11  BUTTON_TOOL_8 11 8 88112 38123 2000 J

1/12 &= THREADCUTTER_M6 1 1 @ 80.000 145008  6.000 1.0

1 Work |57 User
IE; offset Im variable
Figure 3-5  Tool list
Turning made easy with ShopTurn
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Ensuring everything runs smoothly
3.2 The contents of the main menu

Magazine
Tools can be organized into a magazine.
88/11/11
l_‘D 12{47/PM
i Magazine 1
Loc. MT
oc. L0. Tupe Tool name STDDZ2L
1/1 ROUGHING_T88_A 11000
1/2 & DRILL_32 11000
1/3 £ FINISHING_T35 A 11000
1/4 ROUGHING_T84_| 11000
1/5 PLUNGE_CUTTER_3_A | 1| 1000
1/6 PLUNGE_CUTTER_ 31 | 1| 1000
1/7 28 FINISHING_T35_| 111000
1/8 B THREAD_1.5 111000
1/9 §= CcUTTER_8 11000
1/10 S DRILL_5 11000
1/11 © BUTTON_TOOL_8 11000 pelozat]
1/12 @ THREADCUTTER_MB 111000
1/13 s DRILL_18 11000 Position
_
]
]
]
]
L]
[]
] Work |51 User
offset uariable
Figure 3-6  Magazine
Work offsets

Zero points are saved in a clearly laid-out zero-point table.

08/12/11
5:32 PM

Work offset - Overview [mm]

Sl N % 2 A c

DRF 9.000  0.060  6.690  0.060  06.800

Rotary table ref. P68 6080  0.080  0.080  6.000
Basic reference 6.000 0.000 0.000 0.000 0.000

Total basic U0 0.008 0080 6.600  0.080  0.600

G54 9992 15008 0000  0.080  0.080 [NPNPREI
Tool reference 0.800 0.880 0.080 0.080 0.080

Workpiece ref. 0.000 0080  0.000  0.060  0.000

Programmed WO 0.000  0.000  0.000  0.000  0.000
Cycle reference 6.800 6.000 0.000 0.000 0.000

Total U0 9992 15088  6.000  0.080  0.000

G54...
G57

i— Setting
data

irN Uork [iryLEE
IE; offset uariahle

Figure 3-7  Work offsets

Turning made easy with ShopTurn
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3.2 The conftents of the main menu

3.23 Program
Editing programs

3 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

process plan with the complete machining sequence for the appropriate workpiece. An
optimum sequence can only be achieved by a skilled worker with suitable experience.

88/11/11
16:56 AM

NG/UKS/EXAMPLE2/DRIVE_SHAFT 3 -
P Program header Work offset G54

Yy Stock removal FVY T=ROUGHING_T80_A F8.25/rev Y=248m Face X0=80 —
ui

\s 7 Contour DRIVE_SHAFT_CONTOUR

. { Stock removal k4 T=ROUGHING_T80_A F8.3/rev V=248m

%,,% Residual cutting 7 T=FINISHING_T35 A F@.2/rev Y=248m

% Stock removal ki T=FINISHING_T35 A F8.12/rev U=288m
% Thread long. Neakad T=THREAD_1.5 P1.5mm/rev S=880rev Outside X8=24

END End of program

Ex-
ecute

lation

07/19/10

16:37 PM

Straight line X

P |4 Xe X 16.000 abs
al 90.008 °

\
e i Transition to next element
%”; Radius

2 128 R 2.000

T

T

P
END | «— 80

T

7 4o

T

m
=
=1

lation ecute

Turning made easy with ShopTurn
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Ensuring everything runs smoothly
3.2 The contents of the main menu

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

07/19/10
10:38 PM

Stock removal
T ROUGHING_T88 A D1 tool

P
W F 0.388 mm/rev
W 3 240000 rpm
% Machining v view
%7; Contour-parall
%’; I Outside —
Z A J D 2.600
EHD ‘ { UX 0.200
uz 0.200
' DI 0.600
BL Cylinder
XD 0.800 inc
2D 0.800 inc
Relief cuts No

Limit No

Example for the dovetailing of geometry and technology:

Blank contour U

Machined part contour

Stock removal (roughing) including approach and retract strategies
Residual stock removal

Stock removal (finishing)

Groove cycle

Thread cycle

Drilling cycle

| E—

Drilling positions

2 HFELLXC

This geometrical-technological interrelation is represented very clearly in the graphical
display of the work steps by putting the appropriate symbols in brackets. The brackets mean
linking of geometry and technology to one work step.

Simulating programs

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

® To this end, select the "Simulation" and "Start" softkeys.
® To stop simulation, select the "Stop" softkey.

® To cancel simulation, use the "Reset" softkey.

Turning made easy with ShopTurn
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3.2 The conftents of the main menu

The following views are available, among others, for simulation:

j BoA 08/11/11
J0G 10:59 AM
AMp DR 0
A@
100
T D
Delete
tool path
=100
71‘4EI 71‘2EI flIEIEI f?EI flﬁEI f‘QEI ;%EI ‘EI Z‘EI 4‘EI E‘EI
X | 128522 | 166.667Y 008051 B TTHREAD_15 D1
END  End of program Rapid trav 120% 00:04:14 {{
>
. L & Turn- 8 Cont. o = _ Vari- Ex-
@ iR rD"“mg = ing |== tum. [ Milling | 22 “ous atio ecute
Figure 3-8  Side view (display tool path, activated)
3 08/11/11
16:59 AM

NC/UKS/EXAMPLE2/DRIVE_SHAFT

Lo
—1
.

view
Further
views
Program
control

X | -126522 | 166.667Y 800051 | B TTHREAD_15
END  End of program Rapid trav

. - = _ Vari- Simu- Ex-
rDrlllmg E= [ Milling | 22 AR \ation

Figure 3-9 3D view

Turning made easy with ShopTurn
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F-100
200

3.2 The conftents of the main menu

08/11/11
11:00 AM

Lo |
—
i
i
i

Details
Program
control

fl‘EEI fl‘EIEI a“ntl E‘I EI‘D . fl‘EIEI f?[l FI E‘EI l‘EIEI
X -12.6522 166.667 Y 8.800 S1 & |TTHREAD_15 D
END  End of program Rapid trav 120% 00:04:14 “
[>] |
- & Turn- - —_ Simu- Ex-
r Drilling B= ing [ Milling | =5 = \ation ecute

Figure 3-10 2-window view

3.24 Program Manager

Managing programs

I'n

Program
manager .
required can be deleted.

D 2

With the Program Manager, you can create new programs at any time. You can similarly
open existing programs to execute, modify, copy or rename them. Programs no longer

88/11/11

11:06 AM
Hame Tope  Length Date Time | Directory
CIPart programs DIR 08/04/11 8:52:06 AM
£1Subprograms DIR 08/04/11 8:52:06 AM
= Workpieces A9 1 11:05:50 AM
CIEXAMPLE1 16:08:52 AM
CI1EXAMPLE2 8:52:07 AM
CIEXAMPLE3 11:05:50 AM
CITEMP 11:03:04 AM ShopTurn
Tope | ShopTurn
Name GUIDE_SHAFT programGUIDE
G code
NC/UWorkpieces Free: 2.4 MB

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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3.2 The conftents of the main menu

P u5|3|

Active programs are marked with a green symbol.

CIPart programs DIR
1 Subprograms DIR
= = Workpieces DIR
CIEXAMPLE1 WPD
CIEXAMPLE2 WPD
CIEXAMPLE3 WPD
= EEXAMPLE4 WPD
~[E HOLLOW_SHAFT_SIDE1 MPF
HOLLOW_SHAFT_SIDE2 MPF
CIEXAMPLES UPD
UPD

NG/Workpieces/EXAMPLE4.WPD

Length

3934
3740

Date
07/21/18
07/21/18
07/26/18
07/21/18
07/26/10
87/26/10
87/26/10
05/27/10
85/27/10
07/26/10
07/26/18

07/26/10
13:57 PM
11:47:28 AM
11:46:52 AM
1:56:45 PM

11:47:57 AM
1:56:44 PM
1:56:44 PM
1:56:45 PM
2:39:16 PM
2:41:38 PM
1:56:45 PM
1:54:32 PM

Free: 2.4 MB

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

Creating a new workpiece

You can manage your programs and other files, such as tool data, zero points, magazine

mapping, in a workpiece.

Creating a new program

28

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

softkeys:
ShopTurn program
ShopTurn P prog
G code program
G code

Turning made easy with ShopTurn
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3.2.5

Diagnosis

Alarms and messages

A

Diag-
nostics

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

v Cleared Number Text
o e G eE il oy 156262 ‘Uaiting for a connection to /PLC/PMC
o e g 110 ., 150282 Waiting for a connection to /PLC/DiagBufer
182077{1:3943[? M 1828;/51394513? ™M 150262 Uaiting for a connection to /NCK
10274587 PM 162745267 phq 150204~~~ Start alarm acauistion -—-

] Mes-
= sages

Figure 3-11  Alarm log

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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07/19/18
10:42 PM
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3.2 The conftents of the main menu
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Basics for beginners 4

This section explains the general basics of the geometry and technology for turning. No
inputs for ShopTurn are planned yet.

4.1 Geometrical basics

4.1.1 Tool axes and work planes
During turning, it is the workpiece, and not the tool, that rotates. The axis is the Z axis.
® (G18 plane = machining with turning tools
® G17 plane = drilling and milling operations on the front face
® G19 plane = drilling and milling operations on the peripheral surface

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

41.2 Points in the work space

Various important reference points are provided for a CNC - such as the SINUMERIK 828D
with ShopTurn - for orientation in the working space by means of the measuring system.

N\
"—Z———

Turning made easy with ShopTurn
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Basics for beginners

4.1 Geometrical basics

Machine zero (M)

The machine zero (M) is specified by the manufacturer and cannot be changed. It lies in 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 selected freely and should be located at a point from which the most
dimensions start in the drawing.

Reference point (R)

The reference point (R) is approached to set the measuring system to zero, as the machine
zero cannot be approached in most cases. Thus, the control system finds the start of
counting in the position measuring system.

Toolholder reference point T

@ & © P

Toolholder reference point T is used to set up machines with tool revolvers with default tools.
Its position and location hole permit setup with cutter holders for shank tools in accordance
with DIN 69880 and VDI 3425.

413 Absolute and incremental dimensioning

Absolute input

The entered values refer to the workpiece zero.

Straight End point X
@50

X 56.000 abs

Y abs

2 -20.080 abs

* G90 Absolute dimensions C“rf‘?”t
Position

)

+Z

-20 !

With absolute inputs, the absolute coordinate values of the end point must always be
entered (the current position is not taken into account).

Turning made easy with ShopTurn
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Basics for beginners
4.1 Geometrical basics

Incremental input

The entered values refer to the current position.

Straight End point +X

. Q @50
X 20.808 inc
Y abs
Z -5.80808 inc (+)20
* G91 Incremental dimensions

@10
-5 | Current A

Position +7

With incremental inputs, the difference values between the current position and the end point
must always be entered, observing the direction.

Q Switching between absolute and incremental input is possible at any time using the SELECT
key.
SELECT

A few examples for the absolute/incremental combination can be found below:

Straight X 60
X 10.088 abs
Y abs
Z -35.000 inc
7 @10
Y o4z
-50 -15
. +X
Straight . 260
X 25.800 inc
Y abs
Z -40.000 abs
21210
Y +7
-40 -10

Turning made easy with ShopTurn
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4.1 Geometrical basics

414 Cartesian and polar dimensions

Cartesian input

Input of the X and Z coordinates. The gray values in the example were calculated
automatically.

End point X

X 106.000 abs 2100
X 40.800 inc

2 -40.000 abs

2 -36.800 inc

L 50.800

al 126.870 ° <1 @20
o2 320.986 ° @ ~

-40 -10

With absolute inputs, the absolute coordinate values of the end point must always be
entered (the current position is not taken into account).

Turning made easy with ShopTurn
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Basics for beginners
4.1 Geometrical basics

Polar input

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

. The angles can be entered...
Straight 2X J

positive and/or...

X 100.000 abs
X 40.980 inc %
2 -40.000 abs
2 -30.000 inc
L 00.000
xl 126.870 °
o2 320.986 °
a1 = Angle to the positive Z axis
a2 = Angle to the preceding element A
\ Y 4z
| a2=+320,9M

... hegative.

x1=-233,13

The Cartesian and polar inputs can also be combined. Here are two examples:

Turning made easy with ShopTurn
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4.1 Geometrical basics

Input of the end point in X and the length

Straight ZX

100.000 abs
40.000 inc
-40.000 abs
-30.008 inc
50.008

al 126.870 ©

a2 320.906 °

= PR S

Input of the end point in Z and an angle

Straight 2X

X 100.600 abs
X 40.000 inc
P -40.808 abs
P -36.8008 inc
L 50.000

ol 126.870 °
o2 320.906 °

415 Circular motions

+X

@100

P~ @20

@)
Y

+Z

-10

+X

126,87°

J7an\y
A\

-40 -10

In accordance with DIN, circular arcs are specified with the end point of the arc (X and Z
coordinates in the G18 plane) and 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 circular arcs, one of which is only partially determined.

36
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Input of the R10 arc:

Circle

Direction of rotation P

R 16.800

X 50.088 abs
2 -35 abs
| abs
K abs
al <
After the input:

Direction of rotation P,
R 10.080

X 50.888 abs
2 -35.680 abs
| 50.088 abs
K -25.080 abs
al 186.008 °©

a2 Tangential

All para-

meters
Direction of rotation P
R 10.008
X 50.860 abs
X 10.808 inc
2 -35.880 abs
Z -10.8088 inc
| 50.088 abs
I 10.008 inc
K -25.0080 abs
K 8.088 inc
ol 186.000 °
02 Tangential
B1 90.088 °
B2 9p.088 °

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

Turning made easy with ShopTurn

@60

E Q (@50)
>
@30
A
0
-35 0

260

(@50)

@30

Training Documents, 09/2011, 6FC5095-0AB80-1BP1

4.1 Geometrical basics

Input of the R20 arc:

Circle

Direction of rotation 9

R

X 30.008 abs
2 abs
| 0.800 abs
K -20 abs
ol -90.880 °©

After the input:

Circle

Direction of rotation Q
20.088
30.808 abs
15.800 inc
-6.771 abs
-6.771 inc
0.8688 abs
0.888 inc
-20.8008 abs
-20.880 inc
1 90.088 *

"R M TNRNX XD

-]
—

138.590 °
B2 48.590 °

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 o
20.000
30.800 abs
15.808 inc
-6.771 abs
-6.771 inc
0.000 abs

0.8088 inc

-20.800 abs

-20.888 inc

al 90.000 °

mImT T ANMNX XD

B1 138.590 °
B2 48.598 °

In DIN format:
G3 X30 Z-6.771 K-20
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4.2 Technological basics

4.2 Technological basics

421 Cutting rate and speeds

The cutting rate is usually directly programmed for turning, in particular for roughing, finishing
and plunge-cutting. The speed is programmed only for drilling and (usually) 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: Hard metal
Material of the workpiece: Machining steel
Value: ve = 180 m/min

Constant cutting rate v. (G96) for rough cutting, finishing and plunge-cutting:

To ensure that the selected cutting rate
remains constant for each workpiece
diameter, the control uses the G96 command
(= constant cutting rate) to adjust the
appropriate speed. This is performed using
direct-current or frequency-controlled three-
phase motors. As the diameter reduces, the
speed will theoretically increase to infinity. To
prevent danger caused by 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).

Turning made easy with ShopTurn
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4.2 Technological basics

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

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.

The inputs are then G97 S1900.

v_ - 1000

n= d-m

d = 20mm (tool diameter)

T 120mm - 1000
20mm - T - min

1
n=1900 —
min

422 Feed

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

Determination of the feed

Like the cutting rate, the value for the feed is also taken from the handbook, the documents
of the tool manufacturer or from empirical 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 will be chosen: f=0.3 mm

Turning made easy with ShopTurn
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4.2 Technological basics

Relationship between feed and feedrate:

The constant feed f and the associated speed n produce the feedrate:

m _ m
v,=180 —— v,=f-n v,=180 ——
min min
d, = 80mm d, =20mm
1 1
n,=710 — n, = 2800 ——
min min

1 1
v, =710 —— - 0.3mm v,, = 2800 —— - 0.3mm

min min
mm mm
v, =210 —— v, =840 ———
min min

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

n < > N

Turning made easy with ShopTurn
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In this section you will learn how to create the tools required for the examples in the following
sections. Furthermore, it is explained how to take into account the tool lengths and how to
set the workpiece zero.

5.1 Tool management

ShopTurn offers three lists for tool management:
® the tool list
® the tool wear list

® the magazine list.

511 The tool list

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

08/11/11
12:55 PM

Magazine 1

MT ) p measure
Loc. L0. Tupe Tool name ST D H LengthX Length2 Radius @
11 ROUGHING_T88_A 1 1 @ 55848 39.124 0.800 ¢ 93
1/2 << DRILL_32 1 1 0 80.080 185.124) 32.000 180
1/3 /A FINISHING_T35 A 1 1 8 123.976 57.378 0.400 ¢ 93
1/4 ROUGHING_T88_1| 1 1 8 55880  39.008 08004+ 95
1/5 o |PLUNGE_CUTTER.3. A | 1 1 0 85124 44124 0.200 3.0
1/6 PLUNGE_CUTTER_3_I 1 1 8 85952 41.308 0.200 S.B%
1/7 T FINISHING_T35_| 1 1 8 -12.658 121.877 0.400 ¢ 95
1/8 = THREAD_1.5 1 1 8 66.326  33.333 0.100
1/9 §= CUTTER_8 1 1 8 87.833 74621 8.000 3
1/18 & DRILL_S 1 1 0 80.000 185.124 5.000 118
1/11 & BUTTON_TOOL_8 1 1 8 88.112 38.123 2.000
1/12 &= THREADCUTTER_MB 1 1 8 80.080 145.000 6.000 1.8¢
1/13
1/14
1/15
1/16
2/1
2/2

| Work
offset

E User
variable

Figure 5-1 Example for tool lists

Turning made easy with ShopTurn
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5.1 Tool management

Meanings of the most important parameters:

Location Location number

Type Tool type

Tool name The tool is identified by the name and the replacement tool number. You
may enter the names as text or numbers.

ST Replacement 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

Holder angle, point angle, | Holder angle (roughing tool and finishing tool), point angle (drill) and

board width board width (plunge-cutter)

mn Direction of spindle rotation

= Coolants 1 and 2 (e.g. internal and external cooling)

ShopTurn features 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.
Various mounting positions and geometrical parameters exist (e.g. holder angle), depending
on the tool type.

Hew tool - favorites

Type  Identifier Tool position
5088 - Roughing tool
518 - Finighing tool
528 - Plunge cutter
548 - Threading tool

558 - Button tool {

568 - Rotary drill £ I D)
588 - 3D turning probe o= 1 = §
738 - Stop [ ¢, o)
120 - End mill S
148 - Facing tool ol W
158 - Side mill =LA
288 - Twist drill ¥sp
248 - Tap e s i

Figure 5-2  Example of Favorites list

Turning made easy with ShopTurn
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5.1.2

The tool wear list

5.1 Tool management

The wearing data for the appropriate tools are defined here.

Loc. Lo Type Tool name
1/1 ROUGHING_T88_A
1/2 DRILL_32

FINISHING_T35 A
ROUGHING_T80_|
PLUNGE_CUTTER_3_A
PLUNGE_CUTTER_3_I
FINISHING_T35_|
THREAD_1.5
CUTTER_8

DRILL_5
BUTTON_TOOL_8
THREADCUTTER_M6
DRILL_18

%80T

1

st p Alepoth Alenoth ppagiys [

08/11/11
12:47 PM

Magazine 1

0.608  0.008  0.000
0.008 0.008  0.000
0.006 @.000  0.000
0.000 0.008  6.000
0.608 9.008  0.000
0.008 0.008  0.000
0.008 0.008  0.000
0.006 0.000  0.000
0.006 8.008  6.000
0.608 9.008  0.000
0.008 0.008  0.000
0.008 0.008  0.000
0.000 0.000 0.000

wear

Figure 5-3

Tool wear list

il Work |5 User fan Setting
offset uariable I data

The most important tool wearing parameters are:

workpiece count or
wear *

*Parameter depends on
selection in TC

A Length X Length X wear

ALength Z Length Z wear

A Radius Radius wear

TC Selection of tool monitoring
e by tool life (T)
e by count (C)
e by wear (W)

Tool life or Tool life

Number of workpieces
Tool wear

Setpoint

Setpoint for tool life, workpiece count, or wear

Prewarning limit

Specification of the tool life, workpiece count or wear at which a
warning is displayed.

G

The tool is disabled when the checkbox is selected.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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5.2 Tools used

5.1.3

5.2

1 O

Parameter
Tool
list
44

Magazine list

All tools that are assigned to one or several tool magazines are contained in the magazine
list. This list displays the condition of each tool. Individual magazine locations can be
reserved or disabled for existing tools.

08/11/11
12:47PM

Magazine 1

Loc. [10T Type Tool name STDD 2L

1/1 ROUGHING_T88_f 1 1000

1/2 & DRILL_32 11000

1/3 /& FINISHING_T35 A 11000

1/4 ROUGHING_T88_| 1 1000 =

1/5 PLUNGE_CUTTER.3_A | 1 10000

1/6 L PLUNGE_CUTTER.31 | 1 10000

1/7 'S FINISHING_T35_| 1 1000

1/8 = THREAD_1.5 1 1000

1/9 § CUTTER_S 11000

1/10 & DRILL_5 11000

1/11  BUTTON_TOOL_8 11000 Relocate

1/12 = THREADCUTTER_MG 1 1000

1/13 <= DRILL_18 1 1000 Position
0
Ll
O
. -
L]
L]
: >

] Work |57 User fon] Setting
IE; offset uariable I data

Figure 5-4  Magazine list

Meanings of the most important parameters:

G | Disabling of the magazine location

U | 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.

P | Fixed location coding

The tool is permanently assigned to this magazine location.

Tools used

In this section you will learn how to enter tools required for the later machining in the tool list.

Select the "Parameters" area in the main menu.

Select the "Tool list” softkey.

Turning made easy with ShopTurn
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To create a new tool, call the tool list and search for a free location.

MT

Loc. L0 Tupe Tool name ST D H LengthX Length2 R
11 ROUGHING_T88_A 1 1 8 55848 39.124
1/2 << DRILL_32 1 1 0 80.080 185.124
1/3 /A FINISHING_T35 A 1 1 8 123.976 57.378
1/4 ROUGHING_T88_1| 1 1 8 55880  39.008
1/5 U PLUNGE_CUTTER_.3. A 1 1 0 85124 44124
1/6 PLUNGE_CUTTER_3_I 1 1 8 85952 41.308
1/7 T FINISHING_T35_| 1 1 8 -12.658 121.877
1/8 = THREAD_1.5 1 1 8 66.326  33.333
1/9 §= CUTTER_8 1 1 8 87.833 74621
1/18 & DRILL_S 1 1 0 80.000 185.124
1/11 & BUTTON_TOOL_8 1 1 8 88.112 38.123
1/12 &= THREADCUTTER_MB 1 1 8 80.080 145.008
1/13 << DRILL_18 1 1 0 80.000 120.008
1/14

1/15

1/16

2/1

2/2

adius

0.800 +
32.000
0.408 &
0.800 &
0.200
0.200
0.400 +
0.108
8.008, 3
5.000
2.008
6.000
10.008

Magazine 1

08/11/11
12:49 PM

93
180
93
95
3.0
3.8%
95

| Work
offset

Figure 5-5  Tool list - free location

New Select the "New tool" softkey.
tool

tool list and you can enter the data of the tool.

E User
variable

5.2 Tools used

Select the desired tool type from the tool catalog displayed. This tool type is inserted in the

Note

Milling cutter 8 (CUTTER_8) must immerse, as it is used for milling a pocket.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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5.3 Tools in the magazine

5.3 Tools in the magazine

In the following you will learn how to insert the tools into the magazine.

In the tool list, select a tool without a location number.

08/11/11
12:56 PM

Tool
measure

NC memory
L MT Tip
o o Type Tool name ST D H LengthX Length?2 2]

ang
2/18
2/11
2/12
2/13
2/14
2/15
2/16

2% Milling_tool_8 0.000 50.008 2.008 4
= Milling_teol_5 0.000 50000 12000 4
=N End_mill_5 0.000 50.000 12000 4
§ End_mill_7 0.000 0.608, 12.008 4
SS DRILL_18 80.000 120.000  10.900 118

50.000 18.080  @.200 9 93
50.008 20.000  0.200 3.06_
50.000 20000  0.200 3.0
50.000 10.000  0.200 3.0
50.008 10.000  0.200 3.0
50.008 10.000  0.200 3.8

Roughing_tool_C2
Plunge_cutter_1_C2
Plunge_cutter_2
Plunge_cutter_4
Plunge_cutter_4_C2
Punge_cutter_3

) R P I Y g g R g Y
) Q) g g ) g g [ g Y
oo oo

Ta Work
offset

Figure 5-6  Select the tool in the magazine

o1 User
Im variable

Load Press the "Load" key. The following dialog offers the first free magazine location for you to
change or accept directly.
[ O] % R
Tool list NC memor!
Loc l Type Tool name ST D H LengthX Length2 2 Tip
Lo, angl
2/10
2/
2/12
Z:i Load on ...
2/15
2/16
4
.. magazine 1 Locat. 13 4
4
= End_mill_7 0.000 0.000  12.080 4

<< DRILL_18
Roughing_toel_C2
BT Plunge_cutter_1_C2
B0 Plunge_cutter_2
Plunge_cutter_4
Plunge_cutter_4_C2
Punge_cutter_3

80.000 120.000  16.880 118
50608 1ppe@  0.200— 93
50.000 20.000  6.200 380
50.000 20.000  0.200 30
50.000 10.000  0.200 3.0
50.000 10.000  6.260 3.0
50.000 10.000  6.200 3.0

PG Qg g g Y
PG Qg g g Y

< Il >

Figure 5-7 Enter and/or accept a magazine location

Turning made easy with ShopTurn
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5.4

Procedure

=8 Tsm

After acceptance, the tool list may look like this.

08/11/11
12:46 PM

Magazine 1

MT
Loc. L0. Tupe Tool name

1/1 ROUGHING_T80_A 11 08 55848 39124  0.800 &
1/2 SS DRILL_32 1 1 9 ©80.600 185124 32.000
1/3 /A FINISHING_T35 A 1 1 8 123976 57.378  0.400 «
1/4 ROUGHING_T88_| 1 1 @ 55808 39.008 0.800 «
1/5 PLUNGE_CUTTER_3_A | 1 1) 8| 85124 44.124  8.200
1/6 PLUNGE_CUTTER_3_| 1 1 8] 85952 41.300  0.200
1/7 &1 FINISHING_T35_| 1 1 0 -12658 121877  0.400 «
1/8 THREAD_1.5 1 1 9 66326 33333 0.100
1/9 §= CUTTER_8 1 1 8] 87833 74.621 8.000 3
1/10 S DRILL_S 1 1 0 80.668 185.124  5.000
1/11 © BUTTON_TOOL_8 1 1 8 88112 38123 2.000
1/12 &% THREADCUTTER_M6 1 1 8 080.600 145.000  6.000
1/13 SS DRILL_18 1 1 8 080.600 120.000 10.000
1/14

1/15

1/16

2/

2/2

2/3

] Tool e Work |fi
I'd list offset

Figure 5-8  Tool list following acceptance

Gauging tools

In the following you will learn how to calculate tools.

Insert a tool from the tool list into the spindle using the "T,S,M" softkey.

'ﬁ' ‘ ‘ 09/15/11
JVI | T 6:03 AM
NC/MPF/CLOSURES SIEMENS | tanal
7 Reset
Workpiece Position [mm] TES
Automati
R 33.920 ] s
2 -53.640 xizash
SP1 0.600° F 0.000
SP3 0.000° 0.000 mm/min  120%
S1 vo
yaster (]

Meas.

Turning made easy with ShopTurn

Pesi-
a workp. !.J tion

Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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5.4 Gauging fools

P

48

Manual

Set
length

Then switch to the "Gauge tool" menu.

Enter the probed or turned diameter.

v 09/15/11
™ | & o
NC/MPF/CLOSURES sl EM ENS | Ste|e::t
7 Reset -
Workpiece Position [mm] TES SaE
- X 33.920 Lot 77| L
2 53640 ko
sP1 0.000° F 0.000
SP3 0.000° 0.000 mm/min  120%
S1 vo &
Master @ 50%
0 100,

Measure: length manual

T
ST

FINISHING_T35 A D1

1

X0

Posi-
N tion

Meas.
2 workp.

Figure 5-9  Tool measurement - input of the X value

The current position of the tool is calculated taking into account the workpiece diameter.

W ‘ ‘ 09/15/11
JVL o 6:04 AM
NC/MPF/CLOSURES SIEMENS | Select
7 Reset il
Unrlsgiece Position |mm] TES Squ.e
- X 80.000 T o
2 -53.640 X100.96
SP1 0.000° F 0.000
SP3 0.000° 0.000 mm/min  120%
S1 vo ]
Master 0 50%
0 5 100,

Measure: length manual

Tool data T
X 100.960 ST
2 57.000
0.400

FINISHING_T35 A D1

X0 80.000

Posi-
tion

Meas.

a Workp. N

Figure 5-10 Tool measurement - set length X

Turning made easy with ShopTurn
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5.5

Procedure

Meas.
a workp.

5.5 Setting the workpiece zero

Repeat for Z.
irer
MR A
NG/MPF/CLOSURES SIEMENS | Select
7 Reset (it]
Uorkpiece Position [mm] TFES Save
s X 80.000 Eglz?ma_rssn B0 posion
2 -53.640 :
SP1 0.006° F 0.000
SP3 0.000° 0000  mm/min  120%
S1 vo o2
E’Iaster 0 50%

Measure: length manual

Meas.
2 workp.

T FINISHING_T35 A D1
ST 1

Ref. point Workpiece edge
20 0.000

Set
length
<«
Back

Posi-
tion

Figure 5-11 Tool measurement - set length Z

Setting the workpiece zero

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

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

Move the workpiece zero if this does not lie on the end face of the workpiece.

lml ‘ ‘ 09/15/11
= | J0G 6:05 AM
NC/MPF/CLOSURES SIEMENS | Select
. Roset work offs.
Uorlsgie:e Position mm| TES
FINISHING_T35 A R0.400

X 80000 T

2 _53 640 X100.96

SP1 0.000° F 0.000 -

SP3 0.000° 0.000 mm/min  120%

Measure: front edge

Uork offset G54

Meas. only 0.000
Uork offset

{J Pesi-

tion

Figure 5-12 Enter the work offset

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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5.5 Setting the workpiece zero

50

Set
uwo

Confirm your input.

ryd 09/15/11
™| R

NC/MPF/CLOSURES SIEMENS | Select
. Reset work offs.
Uorkpiece Position [mm] TFS
FINISHING_T35 A R0.400
2 0.000 X100.96
SP1 0.060° F 0.000
SP3 0.000° 0.000  mm/min  120%
S1 vo &
Master 0 50%
0 100,

Measure: front edge

Work offset G54

Meas. only 0.000
Uork offset

Values U0
2 -53.640

Measured values
20 0.000

[>] |

Posi-
N tion

a Set Meas.
H TS h’zz [N - workp.

Figure 5-13  Work offset set

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.1 Overview

Learning objectives
This section will explain the first steps to create a workpiece in detail. You will learn how to...
® create and manage programs;
e call tools;
® enter traversing paths;
® create any contours with the contour calculator;
® rough and finish contours;
® create a thread undercut,
e thread and

® grooves.

Task
0ol _ _1x45°
I X
N B —I_I.— i '
S i
66
Y 1
i 60
50
+X 40
80 : : : : »o M30x1,5
+7
/Pg’ s 1
| 1
'
S i 1
_— efw_,p/ -5 Y
1 v
2x45°_
o 757065 55 44 30 5 4
— 100 ~
X - =055 Y
6
> 3

Figure 6-1 Workshop drawing - Example 1:

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.1 Overview

Figure 6-2  Workpiece - Example 1:

Note

ShopTurn always saves the last setting selected with the toggle key. Therefore, make sure
that all units, texts and symbols are specified as in the dialog boxes shown here in the
relevant input fields and all toggle fields.

Whenever it is possible to switch, this is indicated in the help text (see screenshot below).

abs
*Rapid tr.* mm/min

X A

J ~22.500
2

F

Figure 6-3  Example toggle field

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.2 Program management / creating programs

6.2 Program management / creating programs

Operating sequences
After power-up of the control system, you are in the main menu.

v 05/28
% o
SIEMENS | o
% Reset
Machine Position [mm] TFS Audiiary
X1 0.000 T junction:

21 0.000 — O

B.008 mm/min  85%

s T B

180%
100

Act. values

Machine

[>] |
a Meas. Meas Posi- & Stock
H TSM "4 H workp. I tool !‘J tion rem

Figure 6-4  Main screen

Open the main menu using the MENU SELECT key. You can call the various areas of
MENU ShopTurn from the main menu.
M 2]

SIEMENS | 4

7 Reset
Machine Position [mm] TES
X1 0.000 T
21 0.000 F o oam
0.000 mm/min  85%
S1ve %
(] o 188]5&
M |19 D @[ AN
Machine Parameter Program :::‘?;:: n?:i:t‘i];s Start-up
Figure 6-5  Main menu
Ty Select the Program Manager softkey. The Program Manager is opened.

Program
manager

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.2 Program management / creating programs

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

[l

05/18/10
232PM

Hame Type  Length Date Time:

& CIPart programs DIR 85/19/18 2:19:47 PM
= (1 Subprograms DIR 85/19/18 2:19:11 PM
= 1 Uorkpieces DIR 85/19/18 2:38:48 PM

Figure 6-6 Program Manager

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

_€> Open the "Workpieces" directory.

INPUT

New Enter the name 'EXAMPLE1" for the workpiece.

Hew workpiece

Tupe Workpiece LIPD |~

Name EXAMPLE

Figure 6-7  Creating a workpiece

4 Confirm your input. The following dialog box is opened:
Accept

Hew sequential program

Tupe ShopTurn [5]

Name TAPER_SHAFT]

Figure 6-8  Creating a step sequence program

Select the input format using the ShopTurn and ProgramGUIDE G code softkeys.

ShopTurn
The program type can be specified via the ShopTurn softkey.
Specify the name of the process plan, in this case 'TAPER_SHAFT".
v Confirm your input.
Accept

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.2 Program management / creating programs

After confirming, the following interactive screenform is displayed to enter the workpiece
data.

86/27/11
11:38 AM

Program header

P! Work offset G54

END describe Yes
2V 8.668
Blank Cylinder
XA 806.608

. 2R 1.660

2l -100.668 abs
2B -92.888 abs
Retract Simple
XRA 5.808 inc
ZRA 5.888 inc

Tool change point Workpiece

B Drilling | g
Figure 6-9

120,008

2T 200.608
$1 3508.868 rpm
SC 1.688

B Cont. |g-= =_ Vari-

Milling | G2 s

Program header - Help display

Machined dir. of rota  Up-cut

Enter the workpiece data and general program specifications in the program header.

Enter the following values:

Field Value Selection via toggle key Notes
Unit of measurement mm X
Work offset X
Blank Cylinder X Select the blank shape
(here cylinder) using the
toggle button.
XA 80
ZA 1
Zl -100 abs X
ZB -92 abs X The value ZB indicates
the distance from the
chuck.
Retraction normal X See below Reftraction
XRA 5inc X The dimensions of the
ZRA 5inc X retraction plgnes
- (absolute or incremental)
Tool change point WCS X and the tool change point
XT 120 are entered here.
ZT 200
Safety clearance SC 1
Speed limits S1 3500
Machining direction Synchronous X

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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Example 1. Taper shaft

6.2 Program management / creating programs

Ve
Accept

>

Retraction

56

Accept the entered values. After confirming, the program header is displayed.

) %

NC/UKS/EXAMPLE1/TAPER_SHAFT
P Program header
e End of progran

Figure 6-10 Program header, example 1 - Work step editor

Now the program has 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 later machining is performed from top to bottom.

You may call the program header again at any time to make changes or check the values.

It is possible to switch the retraction plane between normal, extended and all. Depending on
the retraction setting, the associated fields are enabled for the input of the distances.

normal extended all
(for simple cylinders) (for complex workpieces with (for complex workpieces with
internal machining) internal machining and/or relief
cuts)

Retract Simple Retract Extended Retract Al

XRA 5.800 inc XRA 5.800 inc XRA 5.000 inc

AR 5.800 inc XRI 5.800 inc

ZRA 5.808 inc ZRA 5.800 inc ZRA 5.000 inc
2RI 6.000

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.3 Calling a tool
Softkeys
Graphic Use this softkey to switch to the online graphic of the workpiece (see screenform below).
VIEW

86/27/11
11:38 AM

)| &

NC/UKS/EXAMPLE1/TAPER_SHAFT
P Xo

Work offset
END describe Ho
Graphic

Blank Cylinder
XA 806.608

100 2R 1.668
2l -100.668 abs
2B -92.888 abs
Retract Simple
XRA 5.808 inc

,n, - - —

ZRA 5.888 inc
Tool change point Workpiece
XT 120.660

-108 2T 200.660
$1 3508.868 rpm
SC 1.888
Machined dir. of rota  Up-cut

B riing | 5 V-

ous lation

& Turn- | B Cont
= ing == turn.

£ Drilling

Figure 6-11 Program header - graphical view

m Use this softkey to switch back to the help display.

6.3 Calling a tool

Operating sequences

To call the required tool, proceed as follows:

> Use this key to extend the horizontal softkey menu.
Gerade Select the Straight line Circle softkey.
— Kreis
Tool Select the Tool softkey.

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.3 Calling a tool

Open the tool list.

Select
tool S
j ﬁ; | ”jl"-:f:h‘w
HE/UKS/EXAMPLEY/TAPER_SHAFT Tool | Too
P X T D1 Let
END 1158 S1 pm
Plane selection
e % Twe  Toolname ST D H LengthX LengthZ Rac
b | FINISHING_T35 A 11 @8 123976 57370 €
58 1/1 1" ROUGHING_TB8_A 11 8 55848 30124
1/2
1/3 = DRILL_S 1 1 @ B68.608 185124 1€
0| 1/4 T Plunge_cutter_4 11 @ 56808 10808 €
1/5 P PLUNGE_CUTTER_3 A 11 8 85124 44124 1
1/6 T Punge_cutter_3 11 8 568.888 18.888 E
-5 1/7 ‘& Plunge_cutter_2 1 1 @ 56.680 26.880 [4
1/8 | & Milling_tool_8 11 8 0.600 50088 ¢
1/9 ) Roughing_tool_C2 11 @8 50.608 16888 €
-1| 1/18 I, FINISHING_T35 | 11 @ —12.653, 121877 ,ﬁv
150
-58 ] 50 100 1508 2
Ho value entered
Figure 6-12 Tool list
v Use the cursor key to select the ROUGHING_T80 A tool.
To Accept the tool into your program. After accepting the tool, enter the following values in the
program interactive screenform (if necessary, change the unit using the toggle key):
Field Value Selection via toggle key | Notes
Spindle V1 X Select main spindle V1.
Cutting rate 240 m/min X
Plane selection Turning X
)
HC/UKS/EXAMPLE1/TAPER_SHAFT Select
P T  ROUGHING_T88 A tool
END Ll 240 m/min
Ebenenanwahl
Turning
200
Figure 6-13 Tool - input
Ve Accept the entered value.
Accept

Turning made easy with ShopTurn
58 Training Documents, 09/2011, 6FC5095-0AB80-1BP1




Example 1: Taper shaft

6.4 Specifying the distance fo be traversed

6.4 Specifying the distance to be traversed

Operating sequences
Now enter the distances to be traversed:

Select the Straight line softkey.

Straight
Rapid Select the "Rapid traverse" softkey.
traverse .
Enter the following starting point for roughing in the interactive screenform:
Field Value Selection via toggle key | Notes
X 82 abs X
4 0.3 abs X
80.088 abs
abs
0.300 abs
*Rapid tr*  mm/min
Radius comp.
Strght
Circle
Enter the starting point for the traversing path
v "Apply" the set values.
Accept
Straight Select the Straight line softkey.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key Notes

X -1.6 abs X The tool has a 0.8 radius,
so it must be traversed to
diameter X -1.6.

F 0.3 mm/rev X

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.4 Specifying the distance to be traversed

j ki M 86/27/11
106 1213 PM

Straight

P Xe X -1.600 abs
T Y abs
_. e 2 abs
= C abs
N ToOL abg
F 8.380 mm/rev

Radius comp.

Strght
Circle

Figure 6-14  Specify the traversing path

v "Apply" the set values.

Accept
Straight Select the Straight line softkey.

Rapid Select the "Rapid traverse" softkey. Move the tool away from the end face in rapid traverse.
traverse

Enter the following values in the interactive screenform:

Field Value Selection via toggle key Notes
Z 1 abs X
) ® s

Graphic
view

Rapid
traverse

F *Rapid tr.*
Radius comp.

mm/min

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

Turning made easy with ShopTurn
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Example 1: Taper shaft

Accept

Straight

Rapid
fraverse

Accept

Straight

6.4 Specifying the distance fo be traversed

"Apply" the set values.

Select the Straight line softkey.

Select the "Rapid traverse" softkey.

Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes

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

j JOG l1r5f1?ah;‘r3i

Straight

P Xe X 82.888 abs

il Y abs

_, (168 2 abs Graphic

= C abs view

- ToOL abs
% F *Rapid £*  mm/min

Radius comp.

Strght
Circle

Figure 6-16 Enter the traversing path - returning to the starting point

"Apply" the set values.

Select the Straight line softkey.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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Example 1: Taper shaft

6.4 Specifying the distance to be traversed

_ Simu-
_ lation

Simu-
lation

62

Create the four further traversing paths according to the following list of work steps.

1
) % o
NC/UKS/EXAMPLE1/TAPER_SHAFT
H8 Program header Uork offset G54
N5 Turning T=ROUGHING_TB6_A S1=248rev
W6 RAPID X82 28.3
N7 FB.3/revX-1.6
RAPID 21
N3 RAPID X82
W18 RAPID 28
N1l FB.25/revX-1.6
H12 RAPID 21

LRI

I

END End of program

Strght -a Meas. a[ Meas.
Circle e workp. tool

Figure 6-17  Enter the traversing path - four further traversing paths

Start the simulation.

06/27/11
12:25 PM

NC/UKS/EXAMPLE1/TAPER_SHAFT

100

120 100 80 60 40 0 20 40 &0

X 83842  160676Y = 0@9BS1 = T ROUGHING_TEB_A D1
END  Programmende Rapid trav 128% 86:81:22

B

0
140

= Vari-

# Cont.
b= £ miling | £ ous

lation

Figure 6-18  Simulation - side view

You may end simulation by selecting either the Simulation softkey again or any other

softkey.

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

6.5 Creating contours with the contour calculator and machining
sequence

Contour calculator

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

With the graphical contour calculator,
you can enter the contours faster and
more easily than with conventional
programming - and even without any
mathematical knowledge.

Delete
element

Operating sequences

Proceed as follows to enter the contour:

M Cont Select the Contour turning softkey.
turn.
New Select the New contour softkey. Enter the name 'TAPER_SHAFT_CONTOUR' for the
contour contour.

Each contour is assigned its own name. This provides for better legibility of the programs.

Please enter the new name

TAPER_SHAFT_CONTOUR

Figure 6-19 Creating the 'TAPER_SHAFT_CONTOUR' contour

v g Confirm your input.
Accept

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

You can accept the starting point for the contour line without making any changes (see
illustration below).

Note

The contour line is in one sense the roughing limit and in another the finishing path.

85/28/18

2 &

NC/UKS/EXAMPLE1/TAPER_SHAFT

Starting point

£ X 8,008 abs
2 0.000 abs

ll4m

Transition at contour start
Radius
B.1 R 0.000 &

- B

= _ Vari-
* | == ous

Figure 6-20  Specifying the starting point

Note

If you deselect the Graphic view softkey, detailed help displays are shown.

v Confirm your input.
Accept

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.5 Creating contours with the confour calculator and machining sequence

Enter the following values for the vertical straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
X 30 abs X
Transition to next element | Chamfer X Attach the chamfer (FS)
FS 15 directly to _the straight line
as a transition element.
| % g
Straight line X
+ Ko X 30.080 abs
al 98.088 ©
Transition to next element
Cham
Fs 14
Edit |E ol (g2 . |58 e
Figure 6-21  Specifying the vertical straight line contour
v 4 Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

66

Enter the following values for the horizontal straight line in the interactive screenform:

——
Field Value Selection via toggle key | Notes
Z -17 abs X A straight line appears up
Transition to next element | Chamfer X to Z-17.
FS 0
The thread undercut is
inserted later as an
individual element.
05/28/18
1:46 PM
Straight line 2
2 -17.0008 abs
al 160.868
a2 90.688
Transition t[n::haml;nxt element
FS 8.000
Figure 6-22  Specifying the horizontal straight line contour
4 Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

Enter the following value for the vertical straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
X 40 abs X Draw the vertical straight
Transition to next element | Radius X line up to the )
dimensioned intersection
R 2.5 including the rounding to
the next element.
mE g
Straight line X
X 40.000 abs
al 90.008 ©
a2 270.808 ©
Transition to next element
Radius
R 25
Figure 6-23 Specifying the vertical straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

In the interactive screenform, enter the following values for the end point of the inclined

LW . .
oy straight line:
Field Value Selection via toggle key | Notes
X 50 abs X —y
Z -30 abs X
Transition to next element | Chamfer X -x
FS 0 '
)| % gri
Straight 2X
P | Xe X
T 1 2
— al
e a2
Lt 68 Transition to next element
& FS
Figure 6-24  Specifying the contour end point of the inclined straight line
v Accept the entered values.
Accept

68
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Example 1: Taper shaft
6.5 Creating contours with the confour calculator and machining sequence

Enter the following values for the horizontal straight line in the interactive screenform:

—e—
Field Value Selection via toggle key | Notes
4 -44 abs X T
Transition to next element | Radius X
R 25 x
| % g
Straight line 2
+ Ko -44.000 abs
180.088 ©
21.838 ©
Transition to next element
Radius
R 28
Figure 6-25 Specifying the horizontal straight line contour
v 4 Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

70

o

Accept

Enter the following values for the vertical straight line in the interactive screenform:

Field

Value

Selection via toggle key

Notes

X

60 abs

X

The paths (= main
elements) do not meet
tangentially.

Z} Rounding

3 main elements

» Xe

Straight line X

X 60.808 abs
ol 90.660 ©

a2 270.808 °
Transition to next element

FS 8.800

85/20/18
1:48 PM

Figure 6-26  Specifying the vertical straight line contour

Accept the entered values.

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.5 Creating contours with the confour calculator and machining sequence

Enter the following values for the horizontal straight line in the interactive screenform:

——
Field Value Selection via toggle key | Notes
Z -70 abs X The grooves are entered
Transition to next element | Radius X later as individual
elements in exactly the
R 1 same way as the thread
undercut.
% g
Straight line 2
2 -70.008 abs
al 180.000 ©
a2 98.088 ©
Transition to next element
Radius
R
Figure 6-27 Specifying the horizontal straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

Enter the following value for the vertical straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
X 66 abs X —y
Transition to next element | Radius X
R 1 x
% P
Straight line X
4 Xe X 66.880 abs
1 al 90.808 °
a2 270.860 °
- Transition to next element
1 Radius
v R
!
1
Figure 6-28 Specifying the vertical straight line contour
v
Accept Accept the entered values.

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

Enter the following values for the horizontal straight line in the interactive screenform:

—r—
Field Value Selection via toggle key | Notes
4 -75 abs X L
Transition to next element | Radius X
R 1 x
j ﬁ 05/20/18
HC/UKS/EXAMPLE1/TAPER_SHAFT Straight line 2
P & Xe 2 -75.0008 abs
T (71 al 180.088 ©
— a2 98.088 ©
T e Transition to next element
T Radius
- |7 i
= i 68
o 1 5
Figure 6-29 Specifying the horizontal straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

Enter the following value for the vertical straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
X 80 abs X End point X80 with a
Transition to next element | Chamfer X 2x45° chamfer
FS 2
j m 05/20/10
Straight line X
& X 80.880 abs
1 al 90.808 °
a2 270.860 °
- Transition to next element
i Cham
-~ s 2
!
T
t
END
Figure 6-30 Specifying the vertical straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.5 Creating contours with the confour calculator and machining sequence

Enter the following values for the horizontal straight line in the interactive screenform:

——>

Field Value Selection via toggle key | Notes

4 -90 abs X —\

Transition to next element | Chamfer X

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

J g

HC/UKS/EXAMPLE 1/ TAPER_SHAFT Straight line 2

P & Re 2 -90.000 abs

T (71 al 180.000 ©

— a2 98.088 ©

— T 108 Transiﬁnn%nhammxtelymw

~ |- Fs 0,000

— | top

- |1

o | | 10 -

1
e
Figure 6-31 Specifying the contour end point
v Accept the entered values.
Accept

85/20/18

Straight line 2

P |4 Xe 2 -90.000 abs
T 1 al 188.688 *
—. 208 a2 98.688 °
— = Transition to next element
o i Cham
s Fs 8.600
— |1 100
END ! ]‘—\ﬁ_\
i
=
END

Figure 6-32  Full contour
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Example 1. Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

Accept

Stock
removal

Select
tool

To
program

76

Accept the contour into your process plan.

)| &

NC/UKS/EXAMPLE1/TAPER_SHAFT

86/38/11
12:20 PM

P Program header Uork offset G54

T Turning T-ROUGHING_T88_A S1=248reu

. RAPID X80 20.3

— FB.3/revX-16 [=aovel

— RAPIDZ1 .

— RAPID X82

— RAPIDZ0

—  FB.25/rev X1

— RAPID21 m
+ RAPID X120 2200

1+ GContour TAPER_SHAFT_CONTOUR

Groove
resid.
Plunge
turning

Plunge
turn.resid.

END  End of program

K . (™o Vari-
Milling | o 5 e

Edit | ™ Drilling | gt

Figure 6-33 Contour in the process plan

To be able to machine the created contour, you must now create the following work steps.

To this end, proceed as follows:

Select the Stock removal softkey.

Open the tool list and select ROUGHING_T80 A.

Accept the tool into your program.

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes

F 0.3

\% 240 m/min X

Machining longitudinal X
external X
roughing X

D 2.5

uUXx 0.5

uz 0.2

DI 0.0

BL Cylinder X

XD 0.0inc X

ZD 0.0 inc X

Relief cuts No X

Set machining area limits No X

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.5 Creating contours with the confour calculator and machining sequence

86/30/11
12:24 PM

)| &

HC/WKS/EXAMPLE1/TAPER_SHAFT Stock removal Select
P Xe T  ROUGHING_T88_A D1
T 1200 F 8.388 mm/rev
— U} 248 m/min Graphic
— Machining v
. Longitudinal
- Outside r
= D 2580 % &
— [ Ux 8.588
= L Uz 8.208
+ : | DI 8.608
Lra M BL Cylinder
END XD 8.888 inc
P 2D 8.888 inc
Relief cuts Ho
Limit

S E Miling | =

~ furn.

Edit | ™ Drilling | ot
Figure 6-34 Roughing the contour

v Accept the entered values.
Accept
Stock Select the Stock removal softkey.
removal
Select Open the tool list and select FINISHING_T35 A.
tool
To Accept the tool into your program.
program

Enter the following values for finishing in the interactive screenform:

Field Value Selection via toggle key Notes
F 0.15

\% 200 m/min X

Machining Finishing X

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.5 Creating contours with the confour calculator and machining sequence

78

Accept

Simu-
lation

Side
view

86/30/11

:’ ﬁ 12:25 PM

NC/UKS/EXAMPLE1/TAPER_SHAFT Stock removal
X T  FMISHING_T358 D1 tool

P

T lose F 0.158 mm/rev

— v 280 m/min Graphic
— Machining LA

- Longitudinal

., Outside —

T

= N Allowance No

\¥)

J

Relief cuts Ho

Limit

et | E oriting | " "o [ il B ping | £ V2

Figure 6-35 Finishing the contour

Accept the entered values.

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

% 86/38/11
' J0G 12:25 PM
NC/UKS/EXAMPLE1/TAPER_SHAFT E

P Program header Uork offset G54

T Turning T=ROUGHING_T88_R S1=248rev

—» RAPID X89.20.3

— FB.3/revX-16 [=aoual

— RAPID 21 -

— RAPID X82

— RAPID 20

— FB.25/rev X-16

— RAPID 21 m
+ RAPID X128 2208

s 1 Contour TAPER_SHAFT_CONTOUR e

2;4 Stock removal v T=ROUGHING_T88_A F8.3/rev Y=248m ]

! Stock removal oy T=FINISHING_T35 A F8.15/rev Y=268m

eno End of program Plunge

turning

Plunge
turn.resid.

Cont. | ol Mill = Vari- Simu-
0| = ous lation

& Drilling | gt

Figure 6-36 Linking of the work steps in the process plan

Select the Simulation softkey.

Select the Side view softkey.

Turning made easy with ShopTurn
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Example 1: Taper shaft
6.6 Thread undercut

The following simulation shows the manufacturing sequence for you to check before
manufacturing the workpiece.

86/38/11
12:28 PM

NG/UKS/EXAMPLE1/TAPER_SHAFT

100

-100
140 120 100 80 &0 a0 20 0 20 40 &0 .

X -127.9522 142.630Y 8,880 51 B TFINISHING_T35R

EN0 Programmende Rapid trav

Edit | B Drilling

Figure 6-37  Simulation — side view

6.6 Thread undercut

Operating sequences

Proceed as follows to create a thread undercut:

Figure 6-38 Thread undercut

Ié! Tlilr:g- Select the Turning softkey.
Undercut Select the Undercut softkey.
U;:',i?r Select the Undercut thread softkey.
Steulefl Open the tool list and select the finishing tool FINISHING_T35 A .
0

Turning made easy with ShopTurn
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Example 1. Taper shaft
6.6 Thread undercut

To Accept the tool into your program.

program
Enter the following values in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.15
\% 200 m/min X
Machining Roughing/ X
finishing
Longitudinal X
Position X (see illustration above)
X0 30
Z0 -17
X1 1.15inc X
Z1 4.5inc X
R1 0.8
R2 0.8
a 30
VX 1inc X
D 0.8
U 0.1 X (field)

7/81/10
118 AM

NG/UKS/EXAMPLE1/TAPER_SHAFT Undercut thread Select

P [T FHISHNG_T35A D1 toal
T F 8.150 mm/rev
I ] 200 m/min
17 Machining THTTT
i Longitudinal

i Pos.

= | X8 30.000
] 28 -17.000
s X1 1.158 inc
= 2 4.500 inc
— | R1 9.000
il R2 0.008
;/y_]\ « 3.800 °
% | UX 1.800 inc

- D 0.800

u 8.100 Undercut

thread

Figure 6-39 Thread undercut

Turning made easy with ShopTurn
80 Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 1: Taper shaft

Accept

Simu-
. lation
K11}

view

Details

6.6 Thread undercut

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

07/81/18
111 AM

Undercut thread

P T  FINISHING_T35 A D1
T F 8.158 mm/rev
= v 200 m/min
— |3 Machining THYTT
i Longitudinal
Pos
= X8 30.000
= 28 -17.000
i X1 1.158 inc
. |8 ! 21 4568 inc -
— R1 0.800
U I 2 R2 0.800
ke a 30909 © -
% 28 X 1.008 inc
E D 8.808
o u - atee Undereut

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 using the Zoom +, Zoom -,
Magnifying glass, etc. softkeys.

06/30/11
j :ﬁ% 12{31 M

X -127.8522 142638Y | 0080S1 B  TFANISHING_T35R D1
eno  End of program Rapid trav 108% B8:83:51
[>]

& Turn- Simu-
rl]rilllnn E= ing lation

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

Turning made easy with ShopTurn
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Example 1. Taper shaft

6.7 Thread

6.7 Thread

Operating sequences

Proceed as follows to create a thread:

Figure 6-42 Thread

Select the Thread softkey.

Thread
Select Open the tool list and select THREADING_T1.5.
tool
To Accept the tool into your program.
program

Enter the following values for the thread in the interactive screenform:

Field Value Selection via toggle key | Notes
P 1.5 mm/rev X
G 0
S 800 rpm X
Machining Roughing/finishi X
ng
Linear X
External thread X
X0 30 X The following inputs
70 0 define the.thread
geometrically.
Z1 -16 abs X
LW 2
LR 1
H1 0.92
aP 29 X
ND 8
u 0.1
NN
VR
Multiple threads No X
a0 0

Turning made easy with ShopTurn
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Example 1: Taper shaft

86/38/11

12:38 PM

HC/UKS/EXAMPLE1/TAPER_SHAFT Thread longitudinal

P Xo T  THREADING_T1.5 D1

T Table Hone

— - P 1.500 mm/rev

- G 0.000

., |Isa S 800.888 rpm
Machining T+TTT

= Linear

- | External thread

= ] 30.000

— 20 0.000

Al * 21 -16.888 abs

e LU 2.000

%’; LR 1.008

i 28 H1 0.920

pare aP 20008 ©
ND 8

10 u 0.188
NN ]
R 2.000 5
. eees

B Cont
turn.

=_ Uari-
S ous

Figure 6-43 Thread - graphic view

Switch to the help display when necessary.

HC/UKS/EXAMPLE1/TAPER_SHAFT

P 17 THREADING_T1.5 D1
T able Hone
— P 1.508 mm/rev
= G 8.888
- S 888.868 rpm
21 Machining Kasasd
|| Linear
— External thread
— & | X8 38.888 £ gt
— 128 B.BBB
U 21 abs
V] L Ly 2.608
e LR 1.688
L\g H1 8.928
P aP 29688 © .~
ND 8
£ u 6.100
NN B
VR 2.888
Multiple o
B.688

Turn-
ing

& Drilling 888

Thread longitudinal

06/30/11
12:38 PM

Figure 6-44 Thread - help display

v g Accept the entered values.
Accept

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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Example 1: Taper shaft

6.8 Grooves

Start the simulation.
Simu-

lation
B6/38/11
HC/UKS/EXAMPLE1/TAPER_SHAFT

X -12.6522 166.667 8.000 51 B TTHREADING_T15 D1
END  Programmende Rapid trav 180% 0808:04:06

& Turn- | @ Cont. =_ Vari-
Edit r[lrllllnn = g == twm ["l'ﬂlinu Ee ous lation

Figure 6-45 Thread simulation

6.8 Grooves

Operating sequences

Proceed as follows to create the two grooves:

+X
1 '.’:Z
Figure 6-46 Grooves
e Select the Groove softkey.
u Select the Groove 2 softkey.
Selalzt Open the tool list and select the PLUNGE_CUTTER_3 A plunge cutter.
too
To Accept the tool into your program.
program
Turning made easy with ShopTurn
84

Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 1: Taper shaft

6.8 Grooves

Enter the following values for the grooves in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.1
\% 150 m/min X
Machining Roughing/finishi
ng
Position (see illustration above)
X0 60 The following inputs
70 65 define th_e grooves
- geometrically.
B1 6 X (field)
T 3inc X
al 0
a2 0
FS1 0.5 X (field)
R2 1 X (field)
R3 1 X (field)
FS4 0.5 X (field)
D 3
U 0.1 X (field)
N 2
DP 10
j JOG L‘E‘ul‘i?‘
HC/UKS/EXAMPLE1/TAPER_SHAFT Groove 2 Select
P |Xe T  PLUNGE_CUTTER_3R D 1 toal
T | F 08.188 mm/rev
I !. 150 m,f_vr!'ii:W
e Pos. Ty
e X8 60.000
28 -65.000
— |78 B1 6.000
e T 3.000 inc
= al 0.000
— ||B68 a2 0.000
sl ' FS1 0.500
%‘: R2 1.000
ol FS4 3500
ﬁv_ D 3.000
o |18 u 0.1088
N 2
39 DP 10.000
-78 65 -68 -55 50 45 5
: A :
EEAREA - PR EE

Figure 6-47 Grooves - graphic view

Turning made easy with ShopTurn
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Example 1: Taper shaft

6.8 Grooves

__ Simu-

86

Accept

lation

Switch to the help display when necessary.

07/81/18
114 AM

NC/UKS/EXAMPLE1/TAPER_SHAFT

PLUNGE_CUTTER_3R D 1
0.188 mm/rev
158 m/min
Machining THIYY
WU
60.000
-65.000
6.008
3.000
8.808
0.000
0.500
1.808
1.000
0.500
3.000
0.108

R R U=

Figure 6-48 Grooves - help display

Accept the entered values.

) %

NC/UKS/EXAMPLE1/TAPER_SHAFT

06/30/11
1251 PM

P Program header Work offset G54

T Turning T=ROUGHING_T88_A $1=248rev

—+ RAPID X80 28.3

— FB.3/revX-16

— RAPID 21

—  RAPID X82

— RAPID 28

— FB.25/rev X-1.6

— RAPID 21

—  RAPID X120 2200

7 Contour TAPER_SHAFT_GONTOUR

1 Stock removal v T=ROUGHING_TB8_A F@.3/rev U=248m

- Stock removal RAad T=FINISHING_T35 R FB.15/rev V=208m

L Undercut thrd VIR T=FINISHING_T35 A F8.15/rev V=208m X@=30 26=-17
% Thread long. VYT T=THREADING_T1.5 P1.5mm/rev S=8808rev Outside

END End of program

# Cont.

at | E orting PSSR o8 2oL | 1 piting

Figure 6-49 Process plan with grooves

= Vari-
E=  ous

Start the simulation in the side view or in the 2-window view, for example.

Turning made easy with ShopTurn

Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 1: Taper shaft

Side
view

Further
views

2 windows

Select the Side view softkey.

B6/30/11
12:53 PM

HC/UKS/EXAMPLE1/TAPER_SHAFT

100

100
140 120

X 502482 155878Y
End  End of program

dit | B rting [ =" e | o SO0 | B g

Figure 6-50 Simulation — side view

100 A0 60 40 20 0 20

000051 B TPLUNGECUTTERIA D1
Rapid trav 108% B88:84:50

=_ Vari- Si
== ous lation

Select the Further views softkey.

Select the 2-window softkey.

06/30/11
1253 PM

2 windows

F-100

150 100 50 0 50 100 =50 0 50 100

X -50.2482 155.876' 0.080'51 B  TPLUNGE_CUTTER_3 A
eno  End of program Rapid trav 108% B8:84:50
>

B Cont
turn.

--
["'Wllnn e ous lation

Figure 6-51  Simulation — 2-window view

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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Example 1. Taper shaft

6.8 Grooves

Turning made easy with ShopTurn
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Example 2: Input shaft

7.1 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);

® machine residual material.

Task

X 5
o \b?’%
\f‘i_}\ 457
R . 2x45°
Ve
; 1 i
60 136 20 2N+
80 : L o w716 M24x1.5

| —J+Z |

'

i
i
i
i
i

Figure 7-1 Workshop drawing - Example 2:

Figure 7-2  Workpiece - Example 2:

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 2: Input shaft

7.2 Face turning
Preparation
Perform the following steps without help:
1. Create a new workpiece with the name 'EXAMPLEZ2'.
2. Create a new step sequence program with the name 'DRIVE_SHAFT' .
3. Specify the blank dimensions (for the procedure, see example 1).
) % e
NC/UKS/EXAMPLE2/DRIVE_SHAFT Program header
P Xe Work offset G54
N loag describe Ho
Blank Cylinder
XA 80.008
180 2R 0.508
2l -110.008 abs
2B -101.008 abs
Retract Simple
g WAl Al | XRA 5.008 inc
ZRA 5.808 inc
Tool change point Workpiece
-0 T e
$1 3500.008 rpm
SG 1.808
Machined dir. of rota " Down-cut
ST B oriing | =" T | 2 SO0 | pining | T Yot B
Figure 7-3  Creating a program header
Following creation of the program header, the process plan looks like this.
j JOG '?2‘?)‘;":
NC/UKS/EXAMPLE2/DRIVE_SHAFT
P Progran header
EN0 End of program
Figure 7-4  Work step program
7.2 Face turning

Operating sequences

Proceed as follows to face turn the workpiece:

& Turn- Select the Turning softkey.
= ing
Stock Select the Stock removal softkey.
removal

Turning made easy with ShopTurn
90 Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

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

85/20/18
I PM

Select

Stock removal 1
P T  ROUGHING_T88 A D1
END F 8.250 mm/rev
U} 240 m/min
‘ Machining VYV
Pos. -
‘ Face
X 80.000
20 1.800
-1688 abs

Edtt [F orin S8

Figure 7-5 Face turning the workpiece

7.3 Creating the contour, stock removal and residual stock removal

Operating sequences

Proceed as follows to enter the contour:

L}
]

+Z

N —
/\/

B Cont Select the Contour turning softkey.
turn.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 91



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Select the New contour softkey. Enter the name 'DRIVE_SHAFT_CONTOUR' for the

5/20/10

332 PM

B5/20/10

Hew t
contour contour.
i End of program
Please enter the new name
DRIVE_SHAFT_CONTOUH
Figure 7-6  Creating the contour
v Confirm your input.
Accept . . . . .
You can accept starting point X0/Z0 directly (see illustration below).
Starting point
X 0.800 abs
2 8.800 abs
Transition at contour start
Radius B
R 0.000 %
Figure 7-7  Accepting the starting point
v Confirm your input.
Accept

92

Turning made easy with ShopTurn
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Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for the vertical straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
X 16 abs X
Transition to next element | Radius X
R 2 .
) &% i
Straight line X
X 16.800 abs
al 90.008 ©
Transition to next element
Radius
R 2.000
Figure 7-8  Specifying the vertical straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 93



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

94

—s—

Accept

Enter the following values for the horizontal straight line in the interactive screenform:

Field Value Selection via toggle key | Notes

z -16 abs X

Transition to next element | Chamfer X

FS 0 i

Straight line 2
-16.800 abs
180.660 ©
90.660 °
Transition to next element
Cham

FS 0,800

85/28/18
334 PHM

Figure 7-9  Specifying the horizontal straight line contour

Accept the entered values.

Turning made easy with ShopTurn

Training Documents, 09/2011, 6FC5095-0AB80-1BP1




Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following value for the vertical straight line in the interactive screenform:

*
-
-
Field Value Selection via toggle key | Notes
X 24 abs X
Transition to next element | Chamfer X
FS 2 o
) &% it
Straight line X
X 24000 abs
al 90.008 ©
a2 270.808 ©
Transition to next element
Cham
Fs 2
Figure 7-10  Specifying the vertical straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 95



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

96

Enter the following values for the horizontal straight line in the interactive screenform:

—e—
Field Value Selection via toggle key | Notes
z -38 abs X
Transition to next element | Chamfer X
FS 0 j
85/20/18
335 PM
Straight line 2
-30.880 abs
180.608 °
98.606 °
Transition to next element
Cham
FS 0.600
Figure 7-11  Specifying the horizontal straight line contour
v Accept the entered values.
Accept
Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1




Example 2: Input shaft
7.3 Creating the confour, stock removal and residual stock removal

" A Enter the following values for the sloping straight line in the interactive screenform:
e
Field Value Selection via toggle key | Notes
X 20 abs X
a2 45 X
Transition to next element | Chamfer X y
FS 0 The entered angle refers
to the preceding element.

05/20/10
M

Straight 2X

P& Xe X 20.000 abs
= 2 -40.888 abs
END al 225.800 ©

- a2 45.000

T Transition to next element

— Cham

p FS 0.000

Figure 7-12  Specifying the sloping straight line contour

~ Accept the entered values.
Accept

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 97



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for the horizontal straight line in the interactive screenform:

—e—
Field Value Selection via toggle key | Notes
V4 -53 abs X
Transition to next element | Radius X
R 1 i
85/20/18
3:36 PM
Straight line 2
e 2
% al
END a2
T 48 Transition to next element
— R 1
-~ 138
yam
Figure 7-13  Specifying the horizontal straight line contour
v Accept the entered values.
Accept
Turning made easy with ShopTurn
98
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Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for the vertical straight line in the interactive screenform:

*
-
+
Field Value Selection via toggle key | Notes
X 36 abs X
Transition to next element | Radius X
R 0.4 ;
Round the transition to
the next element with
RO.4.
)| & ]
Straight line X
X 36800 abs
al 90.608 ©
a2 270.600 ©
Transition to next element
Radius
R 4.400
Figure 7-14  Specifying the vertical straight line contour
~ Accept the entered values.
Accept

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 99



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for the next section in the interactive screenform:

A
"
Field Value Selection via toggle key | Notes
X X
z X
al 165.167° x
Transition to next element | Radius X Nothing more is known of
R 0.4 the path than the angle to
the Z axis, 165.167°. In
such cases, simply
continue the construction
with the next element.
j ﬁ:‘ 05/20/10
Straight 2X
P Xe X
?nwlu I 21 165.167 °
o a2 75.167 ©
T Transition to next element
« (88 Radius
P R 0.400
| e
"
END
Figure 7-15  Specifying the inclined straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for the next section in the interactive screenform:

N

Field Value Selection via toggle key | Notes

Direction of rotation Right X

R 13

X ]

z The missing points of the

| 60 abs X previous contour element

K 78 abs X are caICL_JIated using the
— known dimensions of the

Transition to next element | Chamfer X arc.

R 0 Since there are several

possibilities, it is
important that the correct
selection is made.

05/28/10

Direction of rotation

= R 13,000
END 208 X abs
- 2 abs
T I 60.000 abs
— K -78.008 abs
al 98.745 ©
- a2 203.578 °©
— 188 B1 e
1 B2 -
P Transition to next element
Cham
| FS 0.008

2

Figure 7-16  Specifying the arc contour

Dialog Select the recommended solution in accordance with the below illustration.

select srato
Circle

> Xe Direction of rotation

W R 13,008

R

END ! 200 X abs
- 2 abs
T I 60.888 abs
— K -78.880 abs

al 231.569 ©
i a2 66.422 ©
— t188 B1 @
1 2 ’
- Transition to next element
Gham
™ FS 8.088

5
E

Figure 7-17  Confirming the contour selection

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 101



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Dialog
accept

Accept

102

Select the desired construction, then accept.

Since the end point of the arc is not known, simply continue with the construction. You could
also use the All parameters softkey to enter the exit angle here.

Direction of rotation [p]

| 60.880 abs
K -70.880 abs
al 231.589 °
88 a2 66.422 ©
B1 °
B2 °
Transition to next element
68 < Cham
FS 8.008

B~ T T =1

2
E

Figure 7-18  Accepting the arc contour

Accept the contour section.

85/28/18
342 PM

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 2: Input shaft
7.3 Creating the confour, stock removal and residual stock removal

A tangential path follows.

*
-
-
Tangent. Select the Tangent to prec.elem. softkey.
trans.
Field Value Selection via toggle key | Notes
X 80 abs X
Transition to next element | Radius X
R 0.4 Z
)| % T
HC/UKS/EXAMPLE2/DRIVE_SHAFT Straight line X
P & XE X 60.000 :hs
%«1 ! :; Tanu:::i:lw
- Transition to next element
1 Radius
- 7 R 8.490
s
1
-
;
END
= _ Vari-
He ous
Figure 7-19  Specifying the vertical straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for the horizontal straight line in the interactive screenform:

—+—
Field Value Selection via toggle key | Notes
z -100 abs X
Transition to next element | Chamfer X
FS 0 i
The end point of the
contour is at Z-100.
085/20/10
344 PM
Straight line 2
2 -100.800 abs
i 2 e
e Transition to next element
I Cham
.~ |98 FS 0.008
A
1
e
!
Figure 7-20  Specifying the horizontal straight line contour
v Accept the entered values.
Accept
v Accept the contour into your process plan.
Accept

' % 85/20/10
J0G 344 PM

NC/UKS/EXAMPLE2/DRIVE_SHAFT Straight line 2

P & Xe 2 -100.800 abs
al 180.088
t: ! o2 90.008 ©

260 Transition to next element
Cham
FS B.008

gll- ) =TT =1

Figure 7-21  Accepting the contour

Turning made easy with ShopTurn
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Example 2: Input shaft

Stock removal, residual stock removal and finishing

Stock
removal

Select
tool

To
program

7.3 Creating the confour, stock removal and residual stock removal

To be able to machine the created contour, you must now create the following work steps.
To this end, proceed as follows:

Select the Stock removal softkey.

Open the tool list and select the ROUGHING_T80 A tool.

Accept the tool into your program.

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes

F 0.3

S 240 rpm X

Machining contour-parallel X The machining of the
external X contour, for example, is
roughing X performed parallel to the

contour here.

D 2.0

UXx 0.2

uz 0.2

DI 0.0

BL Cylinder X

XD 0.0inc X

ZD 0.0 inc X

Relief cuts No X

Set machining area limits No X

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

Edit |E oril. (g2

Stock removal
T ROUGHING_T88 A
F

0.300 mm/rev
v 240 m/min

Machining
Contour-parall

[ Outside
i ﬂB D 2000

ux 0.200

U2 0.200

DI 0.000

BL Gulinder

XD 0.000 inc
2D 0.008 inc

Relief cuts

Limit

Figure 7-22  Roughing the contour

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Accept

Simu-
lation

Side
view

A Cont
= turn.

Cut resid
stock

Tool

To
program

106

Accept the entered values.
Select the Simulation softkey.
Select the Side view softkey.

)| &

NC/UKS/EXAMPLE2/DRIVE_SHAFT

87/87/11
12:06 PM

100

14 120 100 80 0 40 20 0 L 40 a0

X 8.3042 160.876 8.008 51 B  TROUGHING_T80_A
END  Programmende Rapid trav 108% B8:83:04
[>] ]

B/ Edit |F™ oriling

Figure 7-23  Roughing the contour - side view simulation

& Turn-
= ing ==

Select the Contour turning softkey.

Select the Residual stock removal softkey.

Open the tool list and select the FINISHING_T35 A tool.

Accept the tool into your program.

Turning made easy with ShopTurn

Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 2: Input shaft
7.3 Creating the confour, stock removal and residual stock removal

Enter the following values for residual stock removal in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.12
\% 240 m/min X
Machining longitudinal X
external X
roughing 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 switch the input field
to Yes.
FR 0.2
Set machining area limits No X
) % e

Cut residual material Select
T  FMNISHING_T35 A

R F 8120 mm/rev

s v 248 m/min

] Machining L

Longitudinal
o Qutside -
D 2000 [ v &

ux 0.200
U2 0.200
DI 0.000
Relief cuts Yes
FR 0.200

Limit

Edt |F o [p2

Figure 7-24  Cutting contour residual material

v Accept the entered values.
Accept
Simu- Select the Simulation softkey.
lation

Extend the menu.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 107



Example 2: Input shaft

7.3 Creating the confour, stock removal and residual stock removal

Activate the display of traversing paths.

Shouw
1001 pau.l 83/15/11
mqws:z Vl—u;s.s'q'sr:")' —u';._m;u_ TFICNISHIHGT‘_JI:'iﬂi IR
7 Residual cutting 22  700.808 Feedrate 88% 88:0
& et | B oriting [ Tt (gl Cont
Figure 7-25 Cutting residual material - side view simulation
M Cont Select the Contour turning softkey.
== turn,
Stock Select the Stock removal softkey.
removal
Tool Open the tool list and select the FINISHING_T35 A tool.
To Accept the tool into your program.
program

Enter the following values for finishing in the interactive screenform:

Field Value Selection via toggle key Notes
F 0.12
S 280 rpm X
Machining longitudinal X
external X
finishing X
Allowance No X
Relief cuts Yes X
Set machining area limits No X

Turning made easy with ShopTurn

108 Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 2: Input shaft
7.3 Creating the confour, stock removal and residual stock removal

85/28/18

Stock removal

T  FMISHING_T35 A

F 8.120 mm/rev
S 280.800 rpm

ZA
2B —ﬁ Machining ww
] i Longitudinal

— Outside -
: .| XB

|

| : |

| : Allowance No
| H

|

|

o Relief cuts
XA

Limit

Figure 7-26  Finishing the contour

v Accept the entered values. After acceptance, the process plan looks like this.
Accept
% "aa o

HC/UKS/EXAMPLE2/DRIVE_SHAFT
P Program header

i, Stock removal ey T=ROUGHIHG_T8@ A FA.25/rev U248m

\_r7 Contour DRIVE_SHAFT_COHTOUR

M Stock removal v T=ROUGHTHG_T8@ A FA.3/rev U248m

% 71 Residual cutting ki T=FINISHING_T35 A F@.12/rev V246m
) Stock removal 797 T=FINISHING_T35 A F@.12/rev

EN0 End of program

Figure 7-27 Process plan

Simu- Start the simulation.
lation
Details Select the Details softkey. Here you can expand or minimize the view.

Turning made easy with ShopTurn
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Example 2: Input shaft

7.4 Thread
The Zoom + softkey expands the view.
Zoom +
HC/UKS/EXAMPLE2/DRIVE_SHAFT
X | -1278522 | 14263 0.00051 | B TFNISHNG T35
END  Programmende Rapid trav
et | E orting | " e | font | B paing | £ ot
Figure 7-28 3D view simulation - details
7.4 Thread

Operating sequences

Proceed as follows to create a thread.

Select the Thread softkey.

o7/87/11
1221 PM

D1
1008% 08:03:57

Simu-
lation

Turning made easy with ShopTurn

Thread
Select Open the tool list and select THREADING_T1.5.
tool
To Accept the tool into your program.
program
110
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Example 2: Input shaft

7.4 Thread
Enter the following values for the thread in the interactive screenform:
Field Value Selection via toggle key | Notes
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
flanks
ND 8
U 0.1
NN 0
VR 2
Multiple threads No X
a0 0
)| %
HC/UKS/EXAMPLE2/DRIVE_SHAFT Thread longitudinal Select
P Xe I THREADING_T1.5 D1 tool
& Table Hone
Ve =
o !
k_ I§13chining 600.000 rnr:ww
CJ Linear
49 External thread
X8 24.800
20 -16.800
* 21 -48.000 abs
20 LU 2,888
LR 1.808
H1 8.928
af 29.000 °
8 ND 8
u 8.188
MH 8
VR : 2.000
Figure 7-29 Producing a thread
v Accept the entered values.
Accept
Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 11




Example 2: Input shaft

7.4 Thread
Simu-
S lation R
HC/UKS/EXAMPLE2/DRIVE_SHAFT
X -126522 | 1B6667Y 800851 | B TTHREADING_T1S D1
(N0 Programmende Rapid trav 100% 08:84:15
& Turn- Simu-
r"’"“"ﬂ b ing |== turn, ! Ial\tion
Figure 7-30 3D view simulation - details
112

07/07/11
12:26 PM

Turning made easy with ShopTurn
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Example 3: Guide shaft

8.1 Overview

Learning objectives
In this section you will learn the following new functions. You will learn how to...
® create any blank;

e perform stock removal of the difference material between the blank and the machined
part;

e drill on the front face;

® mill on the front face;

Task

90

Figure 8-1 Workshop drawing - Example 3:

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1
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Example 3: Guide shaft

8.2 Face turning
Preparation
Perform the following steps without help:
1. Create a new workpiece with the name 'EXAMPLE3'.
2. Create a new step sequence program with the name 'GUIDE_SHAFT".
3. Fill in the program header (see illustration below).
Note
Although you can do this for any blank, select the Cy/inderblank here. ShopTurn ignores
this input and selects an arbitrary blank.
Program header
Uork offset G54
N ong describe Ho
Blank Cylinder
XA 906.000
100 2R 2,660
21 -109.080 abs
2B -101.888 abs
Retract Simple
XRA 5.868 inc
L S ——
2RA 5.808 inc
Tool change point Uorkpiece
19 o e
51 3560.688 rpm
SC 1.888
Machined dir. of rota  Down-cut.
ST E oriling |t 2 Cont | B piling [T V2 -
Figure 8-2  Creating a program header
8.2 Face turning

Operating sequences

& Turn-
= ing

Stock
remoual

114

Proceed as follows to create a new program and face turn the blank to Z0:

Select the Turning softkey.

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

Turning made easy with ShopTurn

Training Documents, 09/2011, 6FC5095-0AB80-1BP1



Example 3: Guide shaft

8.2 Face turning

Enter the following values in the interactive screenform:
Field Value Selection via toggle key | Notes
F 0.25
\% 240 m/min X
Machining Finishing X
Position (see illustration X

below)
Machining direction Chart X
X0 60 Since the blank has a

diameter of 60mm, you
must also set dimension
X0 to 60 in this work step.

20 2

X1 -1.6 abs X
Z1 0.0 abs X
D 1.5

UXx 0.0

uz 0.2

2 % g

HC/UKS/EXAMPLE3/GUIDE_SHAFT Select

P xo

Stock removal 1
17 ROUGHING_T88 A D1

END F 08.258 mm/rev
) 248 m/min
Machining v
Pos. L
= Face
X8 60.880
20 2,600
| X1 -1.688 abs
" | 21 8.000 abs
| D 1568

8,000 (Fin alowancs in 2
0,208

Figure 8-3  Face turning the workpiece

v Accept the entered values.
Accept
?imu— Start the simulation to check the work step.
ation

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 115



Example 3: Guide shaft
8.3 Creating any blank contour

You can activate the display of traversing paths via the extended menu.

Show
tool path

)| gL

NC/UKS/EXAMPLES/GUIDE_SHAFT

X 83042 | 16BETRY 0.00851 | B T ROUGHING_T80_A

enD  End of program Rapid trav 18!%00:8
vy = Piiling := u:'u:- lation

Figure 8-4  Face turning simulation

8.3 Creating any blank contour

Operating sequences
Enter the following blank contour without help:

1+X

90 — . . . a b 60 =80
+Z

Yo

100

Turning made easy with ShopTurn
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Example 3: Guide shaft

8.3 Creating any blank contour

Select the New contour softkey. Enter the name 'GUIDE_SHAFT_BLANK' for the contour.

New
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
illustration below).
mlk g
Straight ZX
8,008 abs
0.888 *
9p.608 °
Transition to next element
Cham
FS 8.008
Figure 8-6  Any blank contour
Close
contour

Note

The contour must be closed.

Turning made easy with ShopTurn
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Example 3: Guide shaft

8.4 Creating the machined part confour and stock removal

8.4

Creating the machined part contour and stock removal

Operating sequences

A Cont.
turn.

Hew
contour

Accept

Accept

118

Proceed as follows to enter the machined part contour:

+X

T4z

g
\_/_‘
L

Select the Contour turning softkey.

Select the New contour softkey. Enter the name 'GUIDE_SHAFT_CONTOUR' for the
contour.

Please enter the new name

GUIDE_SHAFT_CONTOUR

Figure 8-7  Creating the contour

Confirm your input.

Since the blank was assigned to Z0 in the first work step, you can accept the starting point
X0/Z0 directly (see illustration below).

3 ] EN.H m Bh:
2 0000 abs

Transition at contour start
Cham
8.1 FS 0.0e8

Figure 8-8  Specifying the contour starting point

Confirm your input.
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Example 3: Guide shaft

8.4 Creating the machined part confour and stock removal

1 Enter the following values for the vertical straight line in the interactive screenform:
+
Field Value Selection via toggle key | Notes
X 48 abs X
Transition to next element | Chamfer X
R 3 .
+Z
)| % Y
Straight line X
X 48.000 abs
al 98.008 ©
Transition to next element
Cham
FS 3.000
Figure 8-9  Specifying the vertical straight line contour
v Accept the entered values.
Accept

Turning made easy with ShopTurn
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Example 3: Guide shaft

8.4 Creating the machined part confour and stock removal

—s—

Accept

120

Enter the following values for the horizontal straight line in the interactive screenform:

Field Value Selection via toggle key | Notes
Z

Transition to next element | Radius X

R 4

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

Straight line 2

abs

Transition to next element
Radius

R 4,800

85/28/18

Figure 8-10  Specifying the horizontal straight line contour

Accept the entered values.

Turning made easy with ShopTurn
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Example 3: Guide shaft
8.4 Creating the machined part confour and stock removal

Enter the following values for the next section in the interactive screenform:

N

Field Value Selection via toggle key | Notes

Direction of rotation Right X

R 23

X 60 abs X o
Z +Z
I 80 abs X If several solutions are

possible when entering
the contour data (e.g. in
the case of circular arcs
here), you can select
these via the Selection
dialog softkey.

05/20/10
432 PM

Direction of rotation

o0 R 23.000
W X 60.000 abs
O 2 abs
e (I [58 1 80 ahs
END K abs

a® H 0

B1 °

30 b2 ’
Transition to next element

Cham

FS 0.000

Figure 8-11  Specifying the arc contour

Dialog Select the recommended solution in accordance with the below illustration.

select
05/20/10

Direction of rotation
R 23.008

s X 68,000 abs
U] - 2 abs
e |0 | 80.008 abs
e 3 ~16523 inc
al 225.921 °
108 = ;
e 81 .
D G B2 °
{ “. \ Transition to next element
| e Cham
\ \ / FS 0.000

Figure 8-12 Selecting an arc contour
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Example 3: Guide shaft

8.4 Creating the machined part confour and stock removal

Dialog
accept

Dialog
select

Dialog
accept

122

Select the desired construction, then accept.

Select the recommended solution in accordance with the below illustration.

85/28/18
433PM

Direction of rotation
128 R 23.800

v 1 X 60.800 abs
- 2 -37.235 inc
%\n I 60.000 abs
END K -16.523 inc
88 e ol 205921 ©
/- . a? )
/ ™ B1 15771 °
/ \ B2 118149 °
10 { \ Transition to next element

FS

Figure 8-13  Selecting an arc contour

Select the desired construction, then accept.

05/28/18
433 PM

P & Xe D z 7]
L 23.00
i ] 18 X 60.000 abs
- X 6.000 inc
%\ﬂ 58 2 abs
END 2 -37.235 inc
I 60.000 abs
48 I 16.000 ine
K abs
K -16.523 inc
& al 225921 °
a2 ¢
28 B 115.771 ©
B2 118.149 ©
18 i
Transition to next element
ham
B FS 0.000
FRC
Grinding allowance
CA 0.000 |

Figure 8-14  Accepting the selected arc contour

Turning made easy with ShopTurn
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Example 3: Guide shatft

8.4 Creating the machined part confour and stock removal

To complete the arc, proceed as follows:

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

85/28/18

434 PM

Direction of rotation P
3 R 23.000
Ll X 60.080 abs
X 6.660 inc
%n = 2 -55.712 abs
END 2 -37.235 inc
80 I 80.880 abs
| 16.088 circe contor k)
K =35.000 abs
60 ] K -16.523 inc
ai 225.821 ©
a2 45.921 ©
48 B1 115.771 ©
B2 118.149 ©
FB
28 Transition to next element
Cham
8 FS 0.000
FRC
Grinding allowance
CA 9.000

Figure 8-15 Specifying the arc contour center point

2. Enter the transition to the next element with R4.

85/28/18
4:34 PM

Circle

P & Xo Direction of rotation [p]
L[ R 23,008
- 2 7235 e
=3l inc
%n i I 80.000 abs
END K -35.800 abs
86 o al 225921 ©
a2 45921 ©
B1 15,771 ©
8 a B2 118.149 ©
Transition to next element
| Radius

4,808

Figure 8-16  Specifying the arc contour radius

You can use the existing contour data and the calculated selection options to construct the
arc and the straight line (with unknown end point).

~ Accept the contour section.
Accept
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Example 3: Guide shaft

8.4 Creating the machined part confour and stock removal

Enter the following values for the horizontal straight line in the interactive screenform:

—s—
Field Value Selection via toggle key | Notes
4 -75 abs X
Transition to next element | Radius X
R 6 N
1)
e 2
Straight line 2
-75.0008 abs
140.008 ©
64.229 ©
Transition to next element
Radius
R
Figure 8-17  Specifying the horizontal straight line contour
v Accept the entered values.
Accept
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Example 3: Guide shaft
8.4 Creating the machined part confour and stock removal

Enter the following values for the inclined straight line in the interactive screenform:

AW
e
Field Value Selection via toggle key | Notes
X 90 abs X
4 -80 abs X
Transition to next element | Radius X N
R 4 iz
85/28/18
4:36 PM
Straight 2X
X 90.008 abs
2 -80.800 abs
al 168.435
e
Radius
R
Figure 8-18 Specifying the inclined straight line contour
v Accept the entered values.
Accept
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Example 3: Guide shaft

8.4 Creating the machined part confour and stock removal

Enter the following values for the horizontal straight line in the interactive screenform:

Field Value Selection via toggle key | Notes

Z -90 abs X

Transition to next element | Chamfer X

FS 0 N

ey

To prevent damage to the
chuck, end the
construction at Z-90.

j 85/28/10

Straight line 2

2 -90.000 abs
al 188.808
a2 71.565 ©
Transition to next ele

FS

Figure 8-19  Specifying the horizontal straight line contour

Accept the entered values.

v
Accept
4 Accept the contour into your process plan.
Accept
j 85/20/18
JOG 4:36 PM
Straight line 2
2 -30.880 abs
al 180.868 °
a2 71565 ©
Transition \nhmxt element
FS 0.000
Figure 8-20 Accepting the contour
Turning made easy with ShopTurn
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Example 3: Guide shaft
8.4 Creating the machined part confour and stock removal

Stock removal
In the following work step you will perform contour stock removal.

To this end, proceed as follows:

Stock Select the Stock removal softkey.
removal
Sele::t Open the tool list and select the ROUGHING_T80 A tool.
too
To Accept the tool into your program.
program

Enter the following values for roughing in the interactive screenform:

Field Value Selection via toggle key | Notes

F 0.3

\% 260 m/min X

Machining longitudinal X

external X
roughing X

D 25

UXx 0.2

uz 0.2

DI 0.0

BL Contour X The blank description
must be switched to
contour here.

Relief cuts No X To ensure that the recess
of radius 23 is not
machined, you must
switch to Ao.

Set machining area limits No X

)| % e

Stock removal

P Xe T  ROUGHING_T88_A D1
i F 8.368 mm/rev
= v 268 m/min
h] 200 Machining v
B Longitudinal
Outside r
D 2508 i % o
100 o Ux 0.208
\ ) Uz 8.208
~ DI 6.608
N BL Gontour
A — Relief cuts o
Limit

el B riing | £ Y2

Edit | ™ Drilling | ot

Figure 8-21 Contour stock removal
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Example 3: Guide shatft

8.5 Residual stock removal

v Accept the entered values. Both contours and the work step are linked together following
Accept acceptance.
Simu- Select the Simulation softkey.
lation

-100

160 140 120 100 80 60 40 20 o 2 40 &0

X 83842 160.876 Y 8.008 51 B TROUGHING_T88_A D1
enD  End of program Rapid trav 180% 088:01:16
[>]

Edit | ™ Drilling | p=”

88/05/11

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

The traversing paths in the simulation clearly indicate how the previously constructed blank

is taken into consideration.

8.5 Residual stock removal

Operating sequences

Proceed as follows to cut the residual material:

+X

”;.{'.z

128
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Example 3: Guide shaft

8.5 Residual stock removal

The following illustration shows the process plan up to roughing machining:

P Program header Uork offset G54

i Stock removal T=ROUGHING_T808_R F8.25/rev U=248m Face XB=68
s 1 Blank GUIDE_SHAFT_BLANK

s J Fin. part GUIDE_SHAFT_CONTOUR

‘< Stock removal T=ROUGHING_TB6_R F8.3/rev V=260m

END  End of program

ST 5 oriling | g =k SOt ping | S V2 Jation

Figure 8-23 Process plan including roughing machining

M Cont. Select the Contour turning softkey.
= turn,
Cut resid Select the Residual stock removal softkey.
stock
Tool Open the tool list and select the BUTTON_TOOL_8 tool.
To Accept the tool into your program.
program

Enter the following values for residual stock removal in the interactive screenform:

Field Value Selection via toggle key | Notes
F 0.25
\% 240 m/min X
Machining longitudinal X
external X
roughing X
D 2.0
uXx 0.2
uz 0.2
DI 0.0
Relief cuts Yes X Machining with relief cuts
must be switched to Yes
here.
FR 0.2
Set machining area limits No X

Turning made easy with ShopTurn
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Example 3: Guide shaft

8.5 Residual stock removal

Cut residual material
BUTTON_TOOL_8 D1
8.258 mm/rev
248 m/min
Machining v
Longitudinal
Qutsi

ide
2000 %

D

Ux 0.208
173 0.208
DI

Relief cuts
FR 0.208 mm/rev
Limit

88/85/11
423PM

Figure 8-24  Cutting contour residual material

v Accept the entered values. After acceptance, the list of work steps looks like this:

Ace

Program header Work offset G54
Stock removal T=ROUGHING_T88_A FA.25/rev U=248m Face X8-68
Blank GUIDE_SHAFT_BLANK
Fin. part GUIDE_SHAFT_CONTOUR
7 Stock removal T=ROUGHING_T88_R F0.3/rev Y=260m

End of program

it | E orting | =" T~ BEESCl 1 raiing | £ Y2

08/05/11
423 PM

Figure 8-25 Process plan with residual stock removal
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Example 3: Guide shaft
8.5 Residual stock removal

Start the simulation.

Simu-
lation )
08/85/11
424 PM
):d] -;::.22421: l;u.sﬂ;r E;.BBBS‘?:| . T;SU]TUI;_TUULj:I . Dl—
End  End of program Rapid trav 108% 88:81:35
(>
dit | B riting [ =" e | o8
Figure 8-26 Residual stock removal simulation
After roughing the contour, it must then be finished.
M Cont. Select the Contour turning softkey.
== turn,
Stock Select the Stock removal softkey.
removal
Tool Open the tool list and select the FINISHING_T35 A tool.
To Accept the tool into your program.
program

Enter the following values for finishing in the interactive screenform:

Field Value Selection via toggle key Notes
F 0.12
S 280 m/min X
Machining longitudinal X
external X
finishing X
Allowance No X
Relief cuts Yes X
Set machining area limits No X
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Example 3: Guide shaft

8.5 Residual stock removal

Accept

Simu-
lation

132

j w 88/05/11

NC/UKS/EXAMPLE3/GUIDE_SHAFT Stock removal

FINISHING_T35 A
8.128 mm/rev
288 m/min
Machining
Longitudinal
Outside

RAllowance

et | E oriting | " " SRS

Figure 8-27  Finishing the contour

Accept the entered values.

Start the simulation.

08/05/11
430 PM

NC/UKS/EXAMPLES/GUIDE_SHRFT

142630 Y 0.900 51 B TFINISHING_T35 A
Rapid trav

-127.9522

X

# Cont.

Figure 8-28 Finishing simulation - 3D view
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Example 3: Guide shaft

8.6

Groove

Operating sequences

& Turn-
ing

Groove

Select
tool

Proceed as follows to create a groove:

L+X

iz

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

88/05/11
4:30 PM

)| &

HC/UKS/EXAMPLES/GUIDE_SHAFT

P Program header Work offset G54 [ ]
1, Stock removal v T=ROUGHING_T88_A F8.25/rev Y=248m Face X0=68

s 1 Blank GUIDE_SHAFT_BLANK

s+ Fin. part GUIDE_SHAFT_CONTOUR

| Stock removal v T=ROUGHING_TBB_A F.3/rev V=268m

%21 Residual cutting v T=BUTTON_TOOL_B F8.25/rev U=24Bm

| Stock removal v T=FINISHING_T35 A F0.12/rev Y=260m =

END End of program

& Turn-

B Cont. |g-= =_ Vari-
= ing

Milling | G2 s

£ Drilling

Figure 8-29 Process plan following stock removal

Select the Turning softkey.

Select the Groove softkey.

Select the second groove shape (groove 2).

Open the tool list and select PLUNGE_CUTTER_3 A.

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1

8.6 Groove

133



Example 3: Guide shaft

8.6 Groove

Accept the tool into your program.

To
program Enter the following values for the groove in the interactive screenform:
Field Value Selection via toggle key | Notes
F 0.1 mm/rev
\% 150 m/min X
Machining Roughing + X
finishing
Position see illustration X
below
X0 60 Here, you enter the
70 67 position and allowance of
X the groove.
B1 4.2 X (field)
T 4inc X
al 15 Here, you enter the flank
a2 15 angle and rounding at the
- corners.
FS1 1 X (field)
R2 1 X (field)
R3 1 X (field)
FS4 1 X (field)
D 4
U 0.2 X (field)
N 1
88/05/11
4:36 PM
Select
PLUNGE_CUTTER_3A D1
& 8.188 mm.’rw
‘LLJ ¥ Eh:hining & amjf:::::?
% 0. U
o lea xB 60000
v b
e |lee T 4,888 inc
al 15.868 °
a2 15.860 °
56 FS1 1.000
R2 1.600
R3 1,868
52 FS4 1.008
D 4.808
8.268
2 Cont | B piling [T V2
Figure 8-30 Creating a groove
Turning made easy with ShopTurn
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Example 3: Guide shatft

8.6 Groove
v Accept the entered values. After acceptance, the list of work steps looks like this:
Aec
08/05/11
437PH
P Program header Work offset G54
%5 Stock removal v T=ROUGHING_T88_R F8.25/rev V=248m Face XB=60
\_r  Blank GUIDE_SHAFT_BLANK
s 1 Fin. part GUIDE_SHAFT_CONTOUR
M | Stock removal v T=ROUGHING_TBB_R F@.3/rev Y=260m
% 7 Residual cutting v T=BUTTON_TOOL_8 F8.25/rev V=248m
A Stock removal vIT T=FINISHING_T35 A FB.12/rev Y=286m
Eno End of program
£ Oriting PESSELRE 8 S0t | 1 piling
Figure 8-31 Process plan including groove
Simu- Start the simulation. You can check subareas of the workpiece using the Magnifying glass
(S lation softkey.
% B

HC/UKS/EXAMPLES/GUIDE_SHRFT

A
X -50.2482 155,876 Y 8,808 51 B TPLUNGE_( in D1
ennEnd of program Rapid trav 108% Bll:ll

’! Cont. [-m“ml :E Vari- Simu-

turn. ous lation

Figure 8-32  Simulation - 3D view (magnifying glass)

Turning made easy with ShopTurn
Training Documents, 09/2011, 6FC5095-0AB80-1BP1 135



Example 3: Guide shaft

8.7 Thread

8.7 Thread

Operating sequences

Proceed as follows to create a thread.

& Turn- Select the Turning softkey.
ing
Thread Select the Thread softkey.
Select Open the tool list and select THREADING_T1.5.
tool
To Accept the tool into your program.
program

Enter the following values for the thread in the interactive screenform:

Field Value Selection via toggle key | Notes

P 1.5 mm/rev X

G 0

S 800 rpm X

Machining Roughing X The thread is created with
Diminishing X the diminishing setting.
External thread X This setting causes the

cutting division to be
reduced for each cut, and
so ensures that the
cutting cross-section
remains constant.

X0 48

Z0 -3

Z1 -23 abs X
Lw 4 X (field)
LR 2
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Example 3: Guide shatft

8.7 Thread

Field Value Selection via toggle key | Notes
H1 0.92
aP 29 X (field)

Infeed with X

alternating

flanks
ND 8 X (field)
u 0.1
VR 2
Multiple threads No X
a0 0

08/85/11

)| %

4:41PM
NC/UKS/EXAMPLE3/GUIDE_SHAFT Thread longitudinal
P |Xo T  THREADING_T15 tool
e Table Hone
iV Graphic
U P 1.500 mm/rev i
Ay 180 G 0.000
%,,; S 800.600 rpm
% Machining v
M Degressive
U ‘_“ External thread
END X8 48.808
20 -3.000
ki 21 -23.000 abs
L 4,000
18 LR 2,008
i H1 0.928
aP 20008 ° 2
HD 8
o u 8.180
(V] 2.008
Multiple No
all
2

Edit | = Driting PRSSLEAR o
Figure 8-33 Producing a thread

Switch to the help display when necessary.

08/05/11
j % -HZJ;?M

HC/UKS/EXAMPLE3/GUIDE_SHAFT Thread longitudinal

P I THREADING_T1.5 D1
s Table None
u
U P 1.560 mm/rev
v G 0.680
3,; S 888.888 rpm
%; 21 Machining v
‘. r-— Degressive
if External thread
L . A X 48,008
EURN -— 20 -3.888
| I 21 -23.808 abs
| L Ly 4,008 Treadrun-ou |
| LR 2.668
| H1 6.928
I aP 29888 © .~
ND 8

B.168

Edit | Drilling 05
Figure 8-34 Help display - thread exit
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Example 3: Guide shaft

8.8 Dirilling
v Accept the entered values.
Accept
Simu- Start the simulation. You can check subareas of the workpiece using the Details softkey.
lation
) "t
X -12.6522 166.667 8.000 51 B TTHREADING_T15 D1
N0 End of program Rapid trav IBU%UD:B
et | E orting | " e | font | B paing | £ ot i
Figure 8-35 3D view simulation - details
8.8 Drilling

Operating sequences

Proceed as follows to create drill holes on the front face (C axis or comple