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Preface

Faster from the drawing to the workpiece—but how?

Previously, the NC production normally involved complicated, abstract-coded NC programs. Work that could be
performed by specialists only. However, every skilled worker has learnt his craft and with his experience in the area of
conventional cutting, is capable at any time of mastering even the most difficult tasks—even when the economics often
suffered. These skilled workers needed to be given the possibility to use this knowledge efficiently with the help of CNC

machine tools.

This is why with ShopTurn SIEMENS adopts a new path that saves the skilled worker from having to do any coding.
Instead, SIEMENS gives these skilled workers a new generation of SINUMERIK control:

Creating a work schedule rather than programming is the solution.

The creation of this work schedule with easy-to-follow, skilled-worker-oriented handling sequences allows the ShopTurn

user to make use of his actual knowledge, namely his know-how, for the cutting.

ShopTurn, with its integrated, powerful traverse path creation, allows even the most complicated contours and workpieces

to be produced without difficulty. Consequently:
Simpler and faster from the drawing to the workpiece—with ShopTurn!

Although ShopTurn is indeed very easy to learn, this ShopTurn training document permits an even faster entry into this
new world. However, before the actual work with ShopTurn is discussed, the first three chapters refer to important

fundamentals:

* Initially, the advantages of working with ShopTurn are mentioned.

* The basics for operating follow.

* The geometric and technological fundamentals of the production are explained for newcomers.
After this theory, practical work with ShopTurn follows:

* Four examples are used to explain the machining capabilities with ShopTurn. The degree of difficulty increases
continually with the examples. At the beginning, all key operations are specified; later, encouragement is made to act
independently.

* You then learn how you can cut with ShopTurn in automatic operation.
* Finally, if you wish, you can test how fit you are with ShopTurn.

Please note the various situations present in the workshop mean that the technology data used here has only example

character.

Just as ShopTurn was created with the help of skilled workers, this training guide was also produced by experts.

We wish you much enjoyment and success in working with ShopTurn.

The authors

Erlangen/Wuppertal, August 2001
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1 Advantages When You Work With ShopTurn

This chapter describes the special advantages you have working with ShopTurn.

1.1 You save learning time ...

PROGRAM

Tool nane

... because ShopTurn does not have any coding or use foreign- £ T o
- | v “Zaninin
language terms that you would need to learn: = Wachining: .
— Long.
All required inputs are requested in plain text. = p—
i — Ux S
Uz 1.608 inc
A% BL CONTOUR
s
Relief cuts: Ho
v
PROGRAH x ———
P . o
& F 0.800 nn/nin
Y v B nénin
M Ya anl
%4 el z0 e 0.000 abs
e bl 71 25.000 inc
T B ool
u — v aom
END DT 8.808 s
v D
Z) Z,

... because of colored pictures that help

provide optimum support for ShopTurn

eedrate F too small

Straight DIERRELCENTurning
Circle

Contour
turning

Hachine
from here

N100 G96 S320 LIMS=3000 M4 M8
N105 G18 G54 G90

N110 GO X32 Z0

N120 G1 X-0.8 F0.1

N130 GO 22

N140 GO G42 X22 Z2

N150 X30 Z-2

...because you can also integrate DIN/ISO commands

in the graphical work schedule.

PROGRAH

PROGRAM

— RAPID X82 Z8.3 —

— N2B  FB.3/rev X-1.6 —

— N2s RAPID Z1 — 2

— N38  RAPID X82 —

— Na5  RAPID Z@ center> — e

— N4@  FB.25/rev X-1.6 — T
— N45  RAPID Z1 —

— NS5B  RAPID X120 2208 — 42

s N55 Blank: TAPER_SHAFT_BLANK s

\s{NBB Finished part: TAPER_SHAFT_CONTOUR s

T=ROUGHING_T88 A FB.3/rev V2daM

M N8 Stock removal  vET T=FINISHING_T35 A FB.15/rev VZBOM 1)

L& N75 Undercut thrd vsvTT  T=FINISHING_T35 A FB.15/rev VZBOM i ez

Wi N8B Thread long. VYT  T=THREADING_T1.5 P1.5mn SHOBU Outs %,

3% NE5 Grooving v T=PLUNGE_CUTTER_3 I F8.1/rev Y158M N2 34

Progran end e T, b B

Contour
turning

Machine
from here

[Contour
turning

... because at any time you can switch between the individual machining step and the workpiece graphic while creating

the work schedule.
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1.2 You save programming time ...

... because ShopTurn provides optimum support right from the

T py input of the technological values: you only need to enter the — b1
F 188.888 nn/nin  yglyes for feedrate (or feed) and cutting speed—ShopTurn F 186 .868 nn/nin
v 48 n/min . 2546 rpn
automatically calculates the speed at the press of a button.
Shank Shank

... because ShopTurn allows you to describe a complete -

ANTRIEBSWELLE

machining with a single machining step and then automatically

Drilling
Centric >
. o, . P HNO DRIVE_SHAFT
create the required positioning movements (here, from the tool  F CEEETET TDRILL & FA.84/U) 525460 700 Z1=- &) prwwmer
END Progran end Centric >

change point to the workpiece and back).

... because all machining steps in the ShopTurn graphical work schedule are displayed in a compact and clear manner.

This gives you a complete overview and thus better editing capabilities, even for extensive production steps.

DRIVE_SHAFT

P N5 DRIVE_SHAFT
Stock removal 7 T=ROUGHING_TB88 A FA.25/rev Y248H Face
Blank: DRIVE_SHAFT_BLANK

>
Finished part: DRIVE_SHAFT_FINISHED
Stock removal v T=ROUGHIHG_T88 A FA.3/rev V248M

Circle
center?
Resid. cutting 7 T=FINISHING_T35 A F8.12/rev V248H

T=FINISHING_T35 A FB.12/rev Y280M Circle
radius >

>

X o v

o

b

g

Stock removal

Thread long. TTTT T=THREADING_T1.5 P1.5nm S888U Outs
DRILL

¥

FfE g
A

T=DRILL_S FB8.1/rev Y38M Z1=3Binc
T=THREADCUTTER_M6 Pimn 588U Z1=EGinc
Z8=0 RZ8 N5

Z8=0 X6=8 Yo=8

Tapping

B81: Hole pitch cir

= [,

21919]¢

B82: Positions

Program end

.. . 7 M15 Blank: DRIVE_SHAFT_BLANK
... because several machining operations and lhe Finicted port BREVER Tl =TT
contours can be chained together for cutting. % M25 Stock removal ¥ T=ROUGHING_TS8 A FO.3/rev Y240H
% £1N38 Resid. cutting v T=FINISHING_T35 A FB.12/rev Y24BH

35 Stock remowval

T=FINISHING_T35 A FB.12/rev VYZBEH
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... because the integrated contour computer can process all conceivable dimensioning even though its handling is very

simple and clear—thanks to the pictograms and online graphs.

ialxd5®
X PROGRAN
- ‘ TAPER_SHAFT
Y 266 X 0,5x45° P |¥
} 260 = z -98.080 abs
I 250 T «@ 98.000 ©
[+X ‘ @40 3 — =
280 3015 —l7 120 :;ans. oy elenent
N e
P = |- 20
= A
¢ —[< - aa]
4 Y 4
= ()
o r —
245" ‘ ‘ — : o
W
75-70-65 -55 17 0 =
00 | u -4
»1 END
1%
ke
i}
[Machine
from here
oL
~ M
V4 45, 2445
P
260 @36 | @20 +X
280 t T o, 216 M24x1.5 120
l -60 45 -5
T
10
1445 T*
/ s " (30 /fJ , -
I ON 509 I [ s
r] & me PNV A\ e,
@68 <& 217010
78 .53 8 3 0 '
110 | &
48
oot y S Te
5 I
130 M T o & &
1x45° 1x45° 4
o 2100
o 0
100 90 -40 8 0

... because at any time you can use a button to switch between static help displays and dynamic online graphs. The online

graph provides you with an immediate visual check of the entered values.

PROGRAH

PROGRAH

Groove width, top

Groove width, top

T PLUNGE-CUTTER_3 AD1
F 0.180 nn/rev
[% 158 n/nin

Machining: waTTy

Pasition: ALYl

T T
— T PLUNGE-CUTTER_3 AD1 —
F 0.100 nn/rev
— v 150 n/min —
= Machining: TaTTY =
— Pasition: ALYl —
xa 60,000 abs
= 0 -65.600 abs =
= B2 (L inc =
TL 3.800 inc b
= a1 0.880 ° =
— o2 0.600 ° —
FS1 8.500
A% R2 1.000 A%
R3 1.008
i FS4 0.500 i “
£ D 3.080 inc £
e u 0.108 inc e
ke p 167600 ino w [? E
a ' el 7

Contour
turning

Drilling [Turning

=

Contour
turning

xa 60,000 abs
z =-65.8080 abs
B2 inc
T 3.808 inc
a1 8.8008 °
o2 0.000 °
FS1 8.500

RZ 1.880

R3 1.008
FS4 0.500

D 3.888 inc
u 8.188 inc
H 2

P 18.880 inc

... because the creation of work schedules and production are not mutually exclusive: ShopTurn allows you to create a

new work schedule in parallel with the production.
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1.3 You save production time ...

... because you can optimize the tool selection for the cutting of contours
with regard to both time and technology:
Large volumes can be removed using roughing tools, the residual material

is then recognized automatically and cut with a pointed tool.

PROGRAN

Side view
— i
-128

Residual

material

[5inulation active

Straight [Drilling [Turning [Contour Machine
Circle turning tion Fran here

... because the exact specification of the selected return plane avoids the use of unnecessary traverse paths and so saves

expensive production time. This is possible using the settings: normal, extended or all.

Help displays in ShopTurn

normal return plane extended return plane all return plane

N

N
[ A
N
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... because the compact structure of the work schedule allows you to optimize your machining sequence with a minimum

of effort (e.g. by saving a tool change).

PROGRAN

M5 TAPER_SHAFT

H18 TURNING

H15 RAPID XBZ ZB.3
Hz@ FB.3/rev X-1.6
HZ25 RAPID Z1

H38 RAPID XB82

H35 RAPID ZB

Ha8 FB.25/rev X-1.6
H45 RAPID Z1

] RAPID X128 ZZ68
H55 Blank:

HEB
NBS
N78

T=ROUGHING_TBB A S51=248

TAPER_SHAF T_BLANK
TAPER_SHAFT_CONTOUR
T=ROUGHING_TEB A FO.3/rev YZ2d48M
T=FINISHING_T35 A FB.15/rev VZO0M
T=FINISHING_T35 A FB.15/rev VZO0M

Finished part:
Stock renoval v

Stock renoval

Undercut thrd

WA RISV =]

Cut Grooving T=PLUNGE-CUTTER_3 A FB.1/rev Y158M
ICon tour
turning
P N5 TAPER_SHAFT
T H18 TURNING T=ROUGHING_TBB A S1=248
— Hi5 RAPID XB2 Z8.3
— HNze FB.3/rev X-1.6
— HN25 RAPID Z1
— HN3e RAPID XB2
— HN35 RAPID ZB
— Ha8 FB.25/rev X-1.6
— Ha5 RAPID Z1
— NGB RAPID X128 ZZ68
r q N85 Blank: TAPER_SHAF T_BLANK
.r{N68 Finished part: TAPER_SHAFT_CONTOUR
%g HE5 Stock removal 7 T=ROUGHING_TBB A FB.3/rev YZd48M
%g Stock removal TV T=FINISHING_T35 I FB.15/rev VZ88M
sl Thread long. T=THREADING_T1.5 P1.5nm S806U Outs

Undercut thrd 7w T=FINISHING_T35 I FB.15/rev VZ80M

ICon tour
turning

(3Drilling |Turning

... because ShopTurn makes use of consistent digital technology
(SIMODRIVE drives, ..., SINUMERIK controls) to achieve the

maximum feedrates for optimum repeat accuracy.

Renunber?>

fron here

Renunber>

fron here

Original machining sequence

Optimizing machining sequence

using cut & paste of the machining

step
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2 To ensure everything operates without problems

This chapter uses examples to describe the basics of the ShopTurn operation.

2.1 Proven technology

The SINUMERIK 810D that serves as the basis
for ShopTurn is the low-cost entry in the future-
oriented digital CNC and drive world for

machine tools.

... the SIEMENS gearbox technology allows production not
only with maximum speeds, but also the highest possible

feed and rapid traverse speeds.

10
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2.2 The Machine Control Panel

Although high-performance software is important, it must be easy to use.

ShopTurn's clear machine control panel ensures this. The control panel consists of 2 areas.

<]
unﬂ%w Slimline operator panel:

s
%%% Description below

Machie control panel:

| Description in Chapter 10

The most important buttons on the CNC full keyboard to navigate in ShopTurn are:

Alternative key (the same function as ALenat. )

[ - ] [ — ] [ v ] [ 4 ] The 4 arrow keys are used to move the cursor. The right-arrow key also opens machining steps.

The Input key accepts the value in an input field, ends a computing action

or moves the cursor down.

The Information key can be used to switch between contour and help diagram
or work schedule and workpiece.

This key deletes the inputs to the left.
This key deletes the value of an input field.

Scroll up or down by a page.

This key starts the calculator function for the current input field.

11
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To help you familiarize yourself with ShopTurn, let us look more closely at the key groups.

SIEMENS]
[Eam |

I e |
I (T A
r.s

Softkeys

The actual function selection in ShopTurn is made
using keys around the screen. Most of these are

assigned directly to the individual menu items.

Because the contents of the menu change, depending

e g on the situation, these are called softkeys.

All ShopTurn subfunctions can be reached from the

vertical softkeys.

All main functions can be called from the

horizontal softkeys.

Hachine
[fron here

The main menu can b&called at any time using this key

— irrespective of the operating area in which you are currently working.

Main menu
Hanual Auto Programn Progran Mes=sage= |Offset CHC IS0
Hode Hode nanager Alarmn=

12
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Machine This is used to set up the machine, to traverse the tool in manual operation.

Hanual

Call a tool and enter the technological values

& HAMUAL
Reset Q

lternat.

Position

52.356
Z -13.200
0.000

Ll

right/left/off/positioning

T FINISHING_T35 A D1

Spindle S1 280 n/nin
Other M fct.
Work offs

Unit of meas.

position [offset [tool ing

Is is also possible to measure tools and set workpiece zero points.

Enter a target position

&, HAHUAL
Reset Q

lternat.

Position [nnl

13.540
Z 5.500
0.000

ING_T35 A D1
0.488

FINISH
T 3

Z=
Target position g tanid

CINEEE abs
1.800 abs

#Rapid tr.# mn/nin

Position- Tailstock
ing

Hachine The current machining step is displayed during the production. A switch to the simulation

Auto

running in parallel can be made at the press of a button. Machining steps can be added or a new

work schedule can be started while a work schedule is being executed.

=
H AUTD

active /_N_WKS_DIR/_N_PIECES_WPD
Wait: No spindle enable |pRIVE _SHAFT

X 75.950 o] iy
Z -1.014

1, MN18 Stock removal ¥

N1S DRIVE_SHAFT_CONTOUR
20 Stock removal ¥ T=ROUGHING_T8O A FB.3/rev V248
%4-{H25 Resid. cutting W T=FINISHING T35 A FB.12/rev 52dBrev.

T=ROUGHING_T86 A FB.25/rev Y240M Face

- N3B Stock removal VvV T=FINISHING_T35 A FB.12/rev VZ8BM
Y N35 Thread long. w#wov  T=THREADING_T1.5 P1.5mm S800U Outs
END Progran end

Real-tine [Progran
[sinulat. |correct.

Display the machining steps and the current
technology data ...

... or the simulation

=
M
a

/_N_WKS_DIR/ N_PIECES_WPD
Wait: No spindle enable IDRIVE_SHAFT

-12.652] 166 .667|
135 Thread long. T+

Real-tine [JRTNET]
sinulat. [SEE=S=

13
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Programn
manager

DIRECTORY

0O p1eces
£ sHopTURN

Free memary

The various work schedules can then be stored in

the individual directories.

Execute

Hew

Renane

Hark

Copy

Paste

Cut

Continue
>

—
N

The work schedules are managed here. Work schedules can also be exported and

imported here.

To ensure that the work schedule list does not become too
Date/tine
01.688.2601 13:52

Type Loaded Size

WD X NCK-Dir. long and thus no longer easy to use, the Program Manager
HCK-Dir. 81.88.20081 13:22

wpD NCK-Dir. 31.87.2081 11:16

can be used to create any required directories.

DIRECTORY

Nane
PTECES WPD\. .
DRIVE_SHAFT HPF
TAPER_SHAFT HPF

Type Loaded Size Date/tine

2188 91.08.2001 13:47
2743 01.08.2001 13:48

Hard disk :

187577344 HC: 8880480

Continue
>

Free memory Hard disk : 187577344 NC: 88860480

Execute the selected work schedule in the

Move work schedules trom the hard
disk into the NC core.

Load

Auto Machine mode. HD=>HC

Move work schedules from the NC
core to the hard disk.

Recreate the folders and work schedules. Unload

HC=>HD

Rename any existing work

schedules.

Group work schedules for moving or

copying.

Multiple
clamping>

Store the tool data and the zero points

Place the marked work schedules in buffer Save

in a file. data >

storage.

Insert the contents of the buffer storage, Export the work schedules to an Bead out
for example in a different folder. external storage

Delet'e Fhe marked work sc.hedules o Import the work schedules froman  (Read in
machining steps and store in buffer
external storage.

storage.

RI

The Next and Return softkeys can be used at anytime to switch between the two Back

vertical softkey bars.
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The work schedule with its complete machining sequence for the associated workpiece is created

here. Prerequisite for the optimum sequence is the knowledge of the skilled worker.

PROGRAH

P H5 DRIVE_SHAFT
1., N18 Stock removal ¥
15 DRIVE_SHAFT_CONTOUR
W - NZB Stock removal v
4 £-N25 Resid. cutting ¥
- N3B Stock removal —vwv
% N35 Thread long.

END Progran end

T=ROUGHING_T86 A FA.25/rev V248M Face

T=ROUGHING_T88 A FBA.3/rev V248H
T=FINISHING_T35 A FB.12/rev SZd8rev.
T=FINISHING_T35 A FB.12/rev V286H

VAT T=THREADING_T1.5 P1.5nn S806U Outs

Hachine
from here

Contour

The contour to be machined is entered graphically ...

... and then converted directly into chips:
the geometry and technology are fully
interconnected.

Cutting machining

Contour
Cutting incl. approach and retract strategies
Residual machining incl. technology 3

Rectangular pocket incl. technology and position

Drilling technology zﬁs

Positions for drilling

PROGRAH

PROGRAH

=]
2
=
<
]
]
=
z
=
3

Z
a2

=4
W71 —1—4]

El

FS

Straight [TIERELH

[Turning

Contour
turning

128

a6

a6

BL Cylinder

Relief cuts:

Example of the interaction of

geometry and technology

Trans. to next element

Machining direction

T ROUGHING_TE8 A D1
8.308 nn/rev

v 248 n/nin
Machining: v
Long.
Outs.
[« |
D 2.808 inc
ux 8.588 inc
uz 8.568 inc

bol Z.888 inc
ol Z.868 inc

-160 .800 abs
26 .608 >

0.888

from here

This geometric-technological connection is shown very

clearly in the graphical display of the machining steps by

"bracketing" the corresponding symbols. Here, the

"bracketing" means a chaining of geometry and technology to

produce a machining step.
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2 To Ensure Everything Operates Without Problems

Hessages
Alarns

12478 Channel 1 block H58 unknown G function G1784 used

Hessages

Message/alarm

124780 14:11:28:80 Channel 1 block NS8 unknown G function G1784
HCK 81.88.81 used

tool

All currently pending messages and alarms with corresponding
error number, the time of occurrence of the error and other

explanations are displayed here.

The ShopTurn user documentation contains a listing of the

messages and alarms.

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

OFFSET

Loc Typ Taol name DP1st cutting edg

Lngth XLngth Zg fngle

1 M ROUGHING_T88 A 1 55.848 39.124
4 E DRILL_32 1 8.880185.124 I
3 /M FINISHING_T35 A 1-48.600 -63 .008
4 [l ROUGHING_TB8 I 1 -8.950122.457
5 T PLUNGE-CUTTER_3 A 1 85.124 44.124
=3
7
8
?

@

.BAB ¢« 95.888 12.87%
.Be8  186.8 i
488 ¢ 93.835 12.8%
.800 ¢« 95.880 10.87%
. 288 3.8 8.2
488 ¢ 95.835 8.87%

L

"y FINISHING_T35 I 1-12.658121.887

LIS, -~ - - - - - -}

T THREADING_T1.5 1 66.326 33.333 . 8508 @
B CUTTER_3 1 87.833 74.621 .08 3 i
[l PLUNGE_CUTTER_3 I 1-11.736135.124 188 3.8 4.8
18 == DRILL S 1 8.888185.124 .6860  118.0 i
11 |© BUTTON_TOOL_8 A 1 88.112 38.123 .08 irl
12 == THREADCUTTER_ME 1 8.680145.132 .Be8  186.8 i

1

... and grouped to produce a magazine.

DFFSET

Work offset

193.680
z 70.248, Z1 41.124

B z xR ZQ
Base -29.124
Z0 1 a.868 8.888
zo 2 9.800 9.008
Z0 3 a.808 a.880
Z0 4 4.808 8.888
s = 9.880 0.888
Pragran a.880 a.088 0.068  0.880
Scale 1.608 1.800
Hirror

8.088 0.008

Total

16

B

e,

DFFSET

Hagazine

Disable nagazine lac. O
Alternat.

Loc Typ Tool name DPLac.  Taol
blocke state

1 ROUGHING_TB8 A 1 [ 1]
<= DRILL_32 i 1
P FINISHING T35 A 1 | [
Gl ROUGHING T88 I 1 | ]
T PLUNGE-CUTTER_3 A 1 [ 1]
Ty FINISHING T35 I 1 | [
T THREADING_T1.5 1 m
E CUTTER_B 1 [ 1]
[l PLUNGE_CUTTER_Z I 1 | [
& DRILL_5 1 [ 1]
[ BUTTON_TOOL 8 A 1 | ]
<= THREADCUTTER_ME 1
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CHC IS0 The ShopTurn user interface is based on the proven SINUMERIK 810D control. The
CNC ISO key can be used to switch to the SINUMERIK level. The production can then
run exactly as on other 810D/840D controls.

\WKS.DIRATEMP.WFD

Machine |CHAN1 | Jog |PR2MPF

Channel reset

Program aborted

Pasition Repos offset Master spindle 51

% mm 0.000 Act. 0.000 rpm ﬂ
z 190167 e oooo | Set D The combination of ShopTurn with the SINUMERIK
c1 0.000 gd 0.000 [P Wl
1200 % . e 1o .
c2 0000 g v.000 810D results in large flexibility in the CNC production.
Power TTrT T
=
Scratch
Tool name RTB0_E P Etiet, @ Auta |WKS DIRASTM WFD
Zero offset G54 Duplo-no. 1 CuttEdge 1 LTS e O o HAFT MPF
Asis Dffset Setpoint Geo. + wear Base Channel reset
% 0.000 o Program aborted
z 5.260 m
ol 0.000 deg.
8 0.000 deq. - :
oo e Editor  SHAFTACONTOUR.SPF 6 | Editor  SHAFTASHAFT.MPF
G18 698 DIAMDNY |<|([cveLE9s ("coNTOUR™,3,8.2,8.5,8. |~]
61 X2 219 3,0.3,0.2,,1,8,8,1)9
61 %38 Z-29 TCPY
G1 2-209 q
G1 %40 RND-=2.59 T="FT1" D1 ; Finishing tool
G1 %50 7-389 | f||re-uq
G1 2-44 RHD=2.54 596 S320 LIMS=3088 Hi HBq
G1 %60 CHR=19 618 G54 G9OY
G1 2-70 RND=19 66 X32 209
G1 X66 RND=1q 61 X-0.8 FO.19
61 2-75 RND=19 58 729
61 X769 68 643 x22 229
G1 K82 Z-789 CONTOURY L
79 66 G40 691 X29q
=eof= H3oq

Simulation

AWKS DIRASIM. WPD

Program SinuTrain__Tum SHAFT_MPF

Channel reset
Program aborted

Simulation SHAFT.MPF T=0:03:03 ==0:03:23
84.0000 Z -78.0000 C  0.0000

17




3 Basics for Newcomers

3 Basics for Newcomers

This chapter discusses the general basics of the geometry and the technology for turning. No ShopTurn inputs
are made yet.

3.1 Geometrical Basics

3.1.1 Axes and Planes

In turning, the tool does not rotate but the workpiece. 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

Because the diameter of turned workpieces is relatively easy to control, the dimensions of the transverse axis are based on
the diameter. Thus, the skilled worker can directly compare the actual dimensions with the dimensions specified on the
drawing.

3.1.2 Points in the Working Range
To allow a CNC control—such as the SINUMERIK 810D with

ShopTurn—to orient itself using the measuring system on the existing — ]

working range, there are several important reference points there. —

Machine zero point M 7

The machine zero point M is specified by the manufacturer and

cannot be changed. It lies in the origin of the machine coordinate system.

&

Workpiece zero point W

The workpiece zero point W, also called program zero point, is the origin of the workpiece coordinate system. It

can be freely selected and should be placed at the point in the drawing where most dimensions originate.

@

Reference point R

Because the machine zero point normally cannot be approached, the reference point R is approached to zero the

$

measuring system. In this way the control finds its counting begin in the position measuring system.

Toolholder reference point T

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

"
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3.1.3 Absolute and Incremental Dimensions

Increment inputs:
The entered values are relative to the
current position.

Absolute inputs:
The entered values use the workpiece
zero point as reference.

The softkey attsmat. or the key

* can be used at any time to *
X 58 . 888 ab= switch. X £8.848
£ -20 .008\ab=s £ -5.68068
Endpoint +X Endpoint +X
@50 Q @50
(+)20
Current
position
@10
@ -5 | Current
+7 position Y~ +7
20 '

*G90 Absolute dimensions *G91 Incremental dimensions

The absolute coordinates values of the end point in the
active coordinate system must always be entered for
absolute inputs (the current position is not

considered).

The differential values between the current position and
the end point with regard to the direction must always be
entered for incremental inputs.

The inputs can also be made as an absolute/incremental combination.

Here two examples:

+X +X
@60 @60
10 @210
J7a\y (\
¥4z N +Z
-50 -15 -40 -10
4 10.80808 abs 4 Z5.8088 inc
£ -35.8088 inc £ -4 .88H abs

19
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3.1.4 Cartesian and Polar Dimensions

Two quantities are needed to determine the end point of a straight line. These can have the following form:

Cartesian: Input of the X and Z coordinates

Polar: Input of the length and an angle

b4 40 .808 inc All gray values were b 48.808 inc
i 2158 _HOOEEES calculated automatically. % ARl I T
Z -308.8088 inc Z =38 .808 inc
Z -40 .0800 abs Z -48.8808 abs
L 58 .06808 L 58 .60680
«l 126.870 © al 126.870 °©
«Z 328.986 ° o2 320.986 °
) Angle to the positive Z axis
Endpoint +X il ]
@100 a2 Angle to the previous element
The angles can be
positive and/or ... - hegative.
+X
20
~ 1°
(3
+Z NN N\ e
-40 -10 '

The Cartesian and polar inputs can be combined.

Here two examples:

Input of the end point in X and the length

X
@100
220
@
+7
10

The context-sensitive help pictures can be called during the input and
show the designations of the individual input fields.

20

|yl et =S

al

48.
188.

-38

=-48.

126.
328.

+Z
[x2=+320,906
Input of the end point in Z and an angle
+X
888 inc X 48.8808 inc
8688 abs A 1096 .808 abs
.888 inc 126,87° & =-38.888 inc
888 abs Z -40.808 abs
. 888 L 58.080
878 © al 126.878 ©
286 © ad 328.986 °
SR
+Z
-40 -10
X
L
xinc
Zina Kol
Zahs
Z Z
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3.1.5 Circular Movements

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 computer also gives you the freedom to use any dimension from the drawing without conversion
effort for circular arcs.

The following example shows two circular arcs, one of which, however, is only partially determined.

Dir.of rot.: 0] Dir.of rot.: [l
R 18.68688 R
® 58.8600 abs ® 30.08608 abs
Z =358 abs Zz abs
I abs I 8.888 abs
K abs E Q;\Q (QSO] K -zZaj abs
(- ¥4 e
E
@60 “ @30
After input: +X After input:
@ g0
M AT +Z

Dir.of rot.: ] Dir.of rot.: o
R 10,888 - R 20.800
X 568 .8008 abs _35 O X 38 .800 abs
Z abs Z -6.771 abs
I 568.808 abs I 8.800 abs
K -25.860 abs K -20.80608 abs
aZ tangential

The following displays of all values result once you have entered all known dimensions and
pressed the softkey in the input window of the ALL para- associated arc..

Dir.of rot.: Dir.of rot.: [
R 16.660 E (@50) B 260 .000
X 18 .888 inc X 15.888 inc
X 58 .888 ab= X 38 .888 ab=
Z =18.888 inc Z =6.771 inc
zZ -35.008 abs @60 @30 z -6.771 abs
I 18.888 inc I 8.8688 inc
I 58 .884 ab=s I 8 .808 abs
K B.8688 inc K =28 .888 inc
K =25 .888 abs *@O K =28 .088 abs
a1 180.604 °© a1 o8 .080 °
a2 tangential
g1 98 .684 © g1 138.594 @
g1 58600 © -35 g1 483.590 ©
The inputs of the arcs in DIN format would be:
G2 X50 Z-35 CR=10 G3 X30 Z-6.771 10 K-20

21




3 Basics for Newcomers

3.2 Technological Basics

3.2.6 Cutting Speed and Speeds

The cutting speed is normally directly programmed for turning, in particular for rough cutting, finishing and plunge-
cutting. The speed is programmed only for drilling and (normally) thread cutting.

Determining the cutting speed:

The manufacturer's catalogs or table book is used to initially determine the optimum cutting speed.

Tool cutter material: Workpiece material:

Hard metal Free-cutting steel

ve = 180 m/min:

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

To ensure that the selected cutting speed remains constant for each workpiece
diameter, the control uses the G96 command (= constant cutting speed) to adapt the
associated speed. This is done using direct-current- or frequency-controlled three-
phase motors. As the diameter reduces, the speed will theoretically increase to
infinity. Consequently, to prevent danger resulting from excessive centrifugal
forces, a speed limitation must be programmed, for example, n= 3000 rpm. In DIN
format, the block would have the following form: G96 S180 LIMS=3000 (from
Limes = limit).

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

Because a constant speed is used for drilling, the
_ VC - 1000 command G97 (= constant speed) must be used

n = —
] d-T here.
. - ] The speed depends on the required cutting
d =20mm (tool diameter) speed (selected here as 120m/min) and the tool

4,—41 0 = 120mm - 1000 diameter.

T 20mm - T - min The inputs are then G97 S1900.

n= 1900#
min

22
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3.2.7 Feed

You learnt on the previous page how to determine the cutting speed and to calculate the speeds. To make the tool cut, a
feed for the tool must be assigned to the cutting speed and to the speed.

Determine the feed:

As for the cutting speed, the value for the feed is obtained from the table book or the tool manufacturer's documents or
values gained from experience.

Tool cutter material: Workpiece material:
Hard metal \ / Free-cutting steel
'

Feed f=0.2-0.4mm:
The middle value f= 0,3mm is chosen (often called mm per revolution in the workshop).

The input is then F0.3

Relationship between feed and feedrate:

The constant feed f and the associated speed n produce the feedrate vy.

m m
= 180— = 180—
Ve min vi = f-n Ve min
d, = 80mm a’1 = 20mm
ny ~ 710—— n) = 2800——
min min
_ 1 _ 1
vf2 = 710@ vfl = 2800%-0,3mm
mm _ mm
Vf2z21()ﬁ Vfl = 840m—-in

Because the speed is different, the feedrate (despite the same feed)
is different for the various diameters.

23




4 Well-Equipped

4  Well-Equipped

This chapter describes how the tools for the examples in the following chapters are set up. The calculation of the tool

lengths and the setting of the workpiece-zero point is also explained as an example.

4.1 Tool Management

ShopTurn offers three lists for tool management.

4.1.1 Tool List

All tools present in the control and their offset data are entered and displayed here. This is also irrespective of whether or

not the tools are assigned to a magazine location.

Length of the tool

Seven tool types and a stop are

provided. Depending on the tool type,

(this creates a

there are various mounting positions

replacement tool with th

and geometrical parameters
. same name)

(e.g. fixing bracket).
™ ROUGHING TOOL

/2 FINISHING TOOL

OFFSET

Loc Typ Tool nane

Radius or diameter of the tool

DP = Duplo-Number Inputs:

Fixing bracket (roughing tool and finishing
tool, incl. pictogram display)

94

and point angle (drill) and
board width (plunge-cutter)

Rotational

Holder angle

DP1st cutfing edg HE S

direction of the

U pLUHEE—CUﬂER Lngth Xhngth ZRadius '["igth 12 ]
1 {1 ROUGHING_T88 A 1 55.848 39.124 0.800¢ 95.080 12.0% Splndles or the tOOl
"I'-'I'E 2 <= DRILL_32 1 ©.800185.124 32.0800 186.8 i
§: Eu R 3 ﬂ FINISHING_T35 A 1123.976 57.378 0.480 « [EENE35 12.87%
4 Gl ROUGHING_TS88 I 1 -8.950122.457 08.888¢ 95.880 10.87 .
= DRILL 5 T PLUNGE-CUTTER_3 A 1 85.124 44.124 8.288 3.8 8.8 SwltCh on / Off
6 ¥ FINISHING_T35 I 1-12.658121.807 0.4804 95.835 8.7
g 'IHREHDIHE mDL 7 ﬂ THREADING_T1.5 1 66.326 33.333 0.858 COOlant Supply 1
8 B CUTTER_8 1 87.833 74.621 8.088
'EZI BU-I_I‘DH mDL 9 [ PLUNGE_CUTTER_3 I 1-11.736135.124 0.188 and 2
18 &= DRILL_S 1 ©.880185.124 5.008
u SmEK_SmP 11 = BUTTOM_TOOL_8 A 1 88.112Z 38.123 2.08868
. . 12 <= THREADCUTTER_ME 1 ©.880145.132 6.080
The tool name is automatically —
suggested based on the selected tool
type. Although this name can be
. i Plate angle or
freely changed, its length must not The location number &
indi number of teeth for milling tools
exceed 17 characters. All letters indicates whether and &
where the tool is installed
(other than accented characters), Main cutting direction of the tool

digits and underscores are permitted

in the magazine.

as input. Mounting positions of the tools:
o ol E = o) [
I I D I N B e
o e b ea d A o
I I D IS S B e
| R m o) = 9 o]
I N D D N B e
L e 7 A & O]

24




ShopTurn Training Document

4.1.2 Tool Wear List

The wear data for the associated tools is specified here.

Enter here the tool wear based on the Enter here the service life in minutes provided this function
differential values of the tool length or the tool =~ was previously enabled.

diameter.

OFFSET

Loc Typ Tool nane DP1ist cutting edg
Algth XALgth Z ARadius TTooll 1F Number
C Change

1 ROUGHING_T88 A tl 6. 000]
&= DRILL_32 1 B8.089
/A FINISHING_T35 A 1
) ROUGHING T8O I 1
T PLUNGE-CUTTER_3 A 1
Ty FINISHING T35 T 1
& THREADING_T1.5 1 ©.880 0.800 ©.808
B 1
Ji§ 1
- 1
o] 1
= 1

9.600
4.800

0.800 T
0.888

68

0000 0080 .008C
6.000 0.608 6.000

These switch fields can be used to specify the

0.800 0.008 ©.008
6.000 0.608 6.0808

following properties:

1. Lock tool

CUTTER_8 0.060 0.608 B.000
PLUNGE_CUTTER_3 I
DRILL_S

BUTTOH_TODL_8 A
THREADCUTTER_ME

6.860 0.6008 B.0808
0.000 0.900 B.808

2. Tool too large

6.860 0.6008 B.0808

0.800 0.008 ©.008

Enter here the number of tool replacements provided this

function was previously activated.

Specify here the monitoring of the tool based on the service life or the number of tool replacements. T means that

the service life is monitored; C means that the number of replacements is monitored.

4.1.3 Magazine List

The magazine list contains all tools that are assigned to one or more tool magazine(s). This list displays the status of each

tool. In addition, individual magazine locations can be reserved or locked for planned tools.

OFFSET

Magazine Disable magazine loc.

Loc Typ Tool name DPLoc.  Tool
blacke state

{1 ROUGHING_TBA A I m
< DRILL_32 m
A FINISHING_T35 A m
@ ROUGHING_TBA I m
T PLUNGE-CUTTER_3 A m
"y FINISHING_T35 I m
g
&
1S
=
e
-

THREADING T1.5 m
CUTTER_8 1]
PLUNGE_CUTTER_3 I m
DRILL_S 1]
BUTTON_TOOL 8 A m
THREADCUTTER_MG 1]

[ ]

[ ]

Magazine 2T R para-
offset  [meters

The location inhibit is activated here.
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4 Well-Equipped

4.2 The Tools Used

Enter in the following tool list the tools that are required for subsequent machining of the examples.

Create tool:

tool
zerooffs.

Tool
list

... search for empty location

Hew
tool>

Select tool

type ...

26

Roughing
too

II h

Finishing
tool

Plunge
cutter

Milling
tool

Drill

Threading
tool

Button
tool

Dead stop

nore

...and enter the data

OFFSET

Tool list Holder angle

Loc Typ Tool nanme DP1st cutting edg 45
Lngth XLngth ZRadius ; Tip

ﬁ lhgth Tool
1 ™ ROUGHING_TS8 A 1 55.84@ 39.124 0.8600+ 95.88@ 12.87 neasuren .
2 == DRILL_32 1 0.990185.124 32.800 180.8 2
3 /1 FINISHING_T35 A | 1-40.000 -63.900 0.400 « [EEMI35 12.87%
4 ] ROUGHING_T88 I 1 -8.950122.457 0.800¢ 95.880 10.87%
5 T PLUNGE-CUTTER_3 A 1 85.124 44.124 8.268 3.8 8.87
6 3y FINISHING_T35 I  1-12.658121.807 0.400« 95.035 8.87%
7 (T THREADING_T1.5 1 66.326 33.333 0.850 Q
8 [ CUTTER_8 1 87.833 74.621 8.800 3 Q
9 [l PLUNGE_CUTTER_3 I 1-11.736135.124 6.188 3.8 4.8 o
18 == DRILL 5 1 0.990185.124 5.800 118.8 2 cutt .edge
11 (> BUTTON_TOOL 8 A | 1 88.112 38.123 2.060 2
12 = THREADCUTTER_M6E | 1 ©.880145.132 6.068 180.0 Q

Note: Because milling tool 8 is used to mill a pocket,

it must be able to be inserted.




4.3 Tools in the Magazine
The tools are placed in the magazine in the following section.

Load magazine:

Select a tool shown without location

number in the tool list.

59
68

CSMDRILL 18 1 0.000120.300 10.800 118.8 2

neters

The following dialog offers you the

first free magazine location. You can

change it or accept it directly.

Loc.

Thus, the magazine for the
following exercises could

appear as follows.

OFFSET

Disable magazine loc. Q
Alternat.
Loc Typ Tool nane DP Loc . Tool

blocke state

1 ™ ROUGHING_TS88 A 1 m
2 == DRILL_32 1 | [ |
3 M FINISHING_T35 A 1 m
4 [J ROUGHING_TS8 I 1 m
5 T PLUNGE-CUTTER_3 A 1 m
6 3 FINISHING_T35 I 1 m
7 (T THREADING_T1.5 1 m
8 [ CUTTER 8 1 [ |
9 [ PLUNGE_CUTTER_3 I 1 m
18 & DRILL_S 1 [ ]
11 §© BUTTON_TOOL 8 A 1 m
12 == THREADCUTTER_ME 1 [ ]
13 &= DRILL_1@ 1 1 W
14 m

Haga=ine

ShopTurn Training Document
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4 Well-Equipped

4.4 Calculate Tool Lengths

To calculate the tool lengths, the mode must be switched to Manual Machine in the main menu.

1 HAKUAL

Reset

manally  The submenu of the Measure Tool option provides two

Position Lrnm1

83.500
Z 63.530
0.000

Heasure tool

[Set work
position

Procedure:

Hanually

2. Measure the diameter 80.

3. Enter the X-value 80.

Set
4. length

Calculate the workpiece using

the diameter.

This calculation action must now

be repeated for Z.

28

possibilities (manual or zoom) to calculate the tool.

T FINISHING T35 A D1
3 0.480

8.888 188%
8.888 nn/nin

For example, the tool is now calculated using the function

0.000 1 100%
0.880 (Manually )

This key marks a position that is

then used for the length calculation.

1 HAKUAL
Reset

Position

83.500
Z 63.530
0.000

Lrnm1

ING_T35 A D1
0.480

FINISH,
T 3

8.888 188% position
8.888 nn/nin

Enter the probed or turned

diameter.

Length nanual

DP 1
X TN abs

Tool length:

Position [nml

80.000
Z 63.530
0.000

T FINISHING T35 A D1
3 2

8.488

0.880 100% frosition
8.808 nn/min

Length manual Workpiece edge &
T FINISHING_T35 A
DP 1

X EENEETE abs

Tool length:
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4.5 Set the Workpiece Zero Point

To set the workpiece zero point, the mode must be switched to Manual Machine in the main menu.

T HAKUAL _
Resot Set the workpiece zero point in the submenu of the zero point

option.

WKS o Position I[nnl

85.232
Z 12.450

ING_T35 A Difloffset
8.488

FINISH
T 3

8.888 188%
B.888  nn/nin

o.000 T 1p0%
a.888

Workpiece edge

Work offs Base
Zn N abs

Work offs Base
Z8

This key calls the list of the zero point offsets that can then be set in the zero

point offset field.
Procedure: T HANAL
Reset

Position Lrnm1

85.232
Z 3.540

ING_T35 A D1
0.480

1.Probe the end face.

FINISH,
T 3

8.888 188%
8.888 nn/nin

Enter a zero point offset.

0.000 1 100%
.888

2. Enter any offset of the

workpiece zero point.

Work offs Base
z8

The offset of the
workpiece zero point if
this is not to lie on the end

Set face of the workpiece.

3 . length

Set the workpiece zero point. Pasition [anl
85 232 T FINISHING_T35 A D1 fQoffset
b 3 8.488 2

0.000

8.880 100%
8.808 nn/nin

Uorkpiece edge

Work offs Base
zB [FH:E abs

Work offs Base
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5 Example 1: Taper Shaft

S Example 1: Taper Shaft

This chapter describes in detail the first steps with ShopTurn:

* Program management and create program

* Invoke tool and enter the traverse path

* Create arbitrary contours using the contour calculator and rough cutting
* Finish

¢ Thread undercut

e Thread
¢ Grooves
1x45°
X
ot
L
] N
266
Y 260
N X 50
+ @40
2180 j5*/\/\30)(1,5
+Z
@9@;'—
< — @
4 6, &\D\f
N,
7
% 2x45°
-91 -75-70-65 -55 -44 -30 -17 0
100 |
0,5x45°
X 8o Y 4
—_— el
6 QY \© 30°
® 3 a5 f
\ o

Note: As ShopTurn always saves the last setting which was set with the key or the softkey ALtarnat. , you must
take care that all units, texts and symbols are set the same in all input and switching fields as in the dialog boxes of all
the examples shown.

The switching possibility is available when softkey Alteonat. i diplayed.
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5.1 Program management and create program

ShopTurn Training Document

Keys

Screen

Explanations

Program
manager

L HAHUAL
Reset

Position

[rnl

T ROUGHING_T88 A
0.880

a.888

Hanual Pragran
Hode nanager

Progran  |Messages [Offset

* The various areas of ShopTurn can be called
in the main menu (refer to Chapter 2).

* A list of the existing ShopTurn directories is
displayed in the Program Manager.

Hew

Hew directory

Please enter the new nane:

PIECESH

* Create a new directory to separately store the
work schedules of the next chapter. Assign it
the name "Workpieces".

DIRECTORY

Hame:
CONTOUR
PIECES

SHOPTURN

Directory
. B1.88.2001 13:52

NCK-Dir. 31.87.2601 11:16

oo

NCK-Dir. 31.87.2601 11:16

* The management of the work schedules and
contours is organized in the Program Manager
(e.g. New, Open, Copy ...).

. is used to place the cursor at the
WORKPIECES directory; the (&] key is used
to open the directory.

Hew

©

Name

PIECES.WPD\. .

ShopTurn
progran

Hew ShopTurn progran

Please enter the new nane:

TAPER_SHAFTI

* Enter here the name of the work schedule, in
this case "Taper_Shaft".

. is used to accept the name.

* The ShopTurn Program and
G Code Program softkeys are used to select
the input format.

-8
© o H

N
o O
N O
©] [}

PROGRAK

TAPER_SHAFT

Simple/expanded/all

O
Alternat.

Blank :
X0

Cylinder
80 .808 abs

1.868 abs
-166.060 abs
-92.880 abs

5.800 inc

Retract:
XRO

ZRO 0.880 inc

Tool changs pt  WCS
XT 126 .000 abs
ZT 208 .880 abs
Safety distance:
sc 1.880 inc
Speed linits:

S1 3560 .00 rpn

[Contour
turning

Straight [prilling [Turning
Circle

[Fron here

* Enter in the program header the workpieces
data and general details about
the program.

* The key can be used to switch the blank
form between cylinder and pipe .
werden.

* The ZB value specifies the distance from the
chuck.

* The key can be used at any time to call
help pictures.
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5 Example 1: Taper Shaft

The return plane can be switched between simple, extended and all:

Simple 7, Retract : Enter here the dimensions
(forsimple cylinder) BN ! n RO 2. Suape of the return plane
or simple cylinder et ; .
o ZH ) e (absolute or incremental)
: and the tool change point.
Extended n, Retract:
T3 1™XRy XRO 5.868 inc
: : ! XRI 5 .B60 abs
(for complicated workpieces r [ | 700 = 0o e
with inside machining) ¥ !
———————— - XAy
All z, R, Retract:
} ----- EL %R0 5.000 inc
: : ; ' | XRI 5.800 abs
(for most complicated workpieces with 7 | ZR0 T
inside machining and/or relief cuts) 1 ; Z1a IR R i

PROGRAN » Enter here the dimensions of the return plane
(absolute or incremental) and the tool change

point.

For constant cutting speed

Blank: Cylinder
X0 80.000 abs

[$) &) ]

CERRIEREEE

z0 1.008 abs L.
2 . e * The safety clearance and the speed limitcan
o ’ etract: Simple .
120 . X oo ine also be entered in the program header.
o
200 ZRO 5.800 inc
1
3500 Tool change pt  HCS * The acedpe  softkey causes all values of the

T 120.800 abs
ZT 200 .008 abs
Safety distance:

sc 1.800 inc
@ Speed limits:
S1 rpn

Unit of meas. Lo

associated dialog window to be accepted.

Accept

Straight |Drilling [Turning

[Contour i MHachine
Circle i

turning rom here

PROGRAH » The created program header is marked with

TAPER_SHAFT the P symbol.
[P Bte TAPER_SHAFT
B0 Progran end . re-invokes the program header, e.g. to

make a change.

The program to be used as the basis for further machining steps is now created.
TAPER_SHAFT

n The individual machining steps and contours are stored successively in the program. The
subsequent execution is then performed from top to bottom.

It has a name, a program header and a program end (which the "END" symbol represents).

END  Program end
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5.2 Call Tool and Enter Traverse Path

ShopTurn Training Document

The workpiece is to be faced. You learn here how you can use ShopTurn to create the individual traverse paths.

— OFFET » Select and accept the
> Loc Typ Tool nane DPist cutting edg 4 Roughingtool 80 A in the tool list.
Lngth XLngth ZRadius @ '[rj;:th iz - -
Tools [@] ROUGHING_TBB A 1 55.848 39.124 B.808+ 95.880 12.87%
== DRILL_32 1 ©6.000185.124 32.800 180.0 Q2
a FINISHING_T35 A 1-46.000 -63.860 B.488+ 93.835 12.87%
& ROUGHING_TEE I 1 -8.950122.457 ©.880+ 95.888 10.07%
T PLUNGE-CUTTER_3 A 1 85.124 44.124 8.288 3.8 8.0%
“ FINISHING_T35 I 1-12.658 121.8687 B.488+« 95.835 8.87Q
(T THREADING_T1.5 1 66.326 33.333 ©.050
B curreR 8 | R R R B * Because the cursor has already been placed on
[l PLUNGE CUTTER_3 I 1-11.736135.124 B.188 3.0 ] To . .
s DRILL_S 1 B8.988185.124 5.008 cutt.edge the tOOL the progran Softkey canuse 1t dlrectly
2 BUTTON_TOOL_8 A 1 88.112 38.123 2.088 .
To == THREADCUTTER_MG6 1 6.086145.132 6.668 ln the too] Call.
program
R para-
meters
PROGRAMH * After making the tool selection, S/ is used to
'TAPER_SHAFT ‘ool nane . . .
P WS | select the main spindle and 240 m/min entered
T ROUGHING_T88 A D1 .
m N reon for the cutting rate.
LG * The S2 spindle is the tool spindle used for
driven tools.
* The (O] key switches
between the Sheath/Front/Turn functions and
(e the Turn machining.
Targe osition . . .
Straight . S » The workpiece is faced in two steps. The
2 = I Camane starting point for rough cutting is entered first
Rapid o (X82 und 203)
traverse ol
j F  ERSHEEENEENE vn/min
i Radius conpens:
I
0.3 | ot
Accept
Straight - mefirisnloll * The tool has a 0.8 radius.
i T z e This means it must be traversed to diameter X
| -1.6.
END
—1 6 F 0.300 nu/rev
Radius compens: [l
0.3
Accept

from here
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5 Example 1: Taper Shaft

: PROGRAN . i i
Stralght) TAPER_SHAFT [hn/toothl/Inn/minl/Inn/rev] RetraCt the tOOl ln rapld traverse
F from the end face.
Rapid T : 1.088 ::Z
traverse =
=
1 &)= F  COETEONEHD an/nin
Radius compens:
nidese
Accept from here
Straight * Traverse the tool back to
> arget position :
. Rl See. | the start diameter.
Rapid T X 82 .808 ::z
traverse —
20)m . .
pid cr.
8 . F  *Rapid tr.% mn/min
Eno Radius conpens:
Rapid
traverse
Accept fensaan pahive,
Straight * As an exercise, you should now create
> P N8 TAPER_SHAFT .
o T TROUGHING. T80 A §12240 yourself the four traverse paths shown with a
— HN10 RAPID X82 78.3 red frame.
— H15 FA.3/rev X-1.6
eee — HN28  RAPID Z1
— HNZ25 RAPID XB82
— HN38 RAPID ZB
— HN35 FB.25/rev X-1.6
— Nd40 RAPID Z1
— RAPID X128 Z280
END Progran end
1 1 1 Sinula=-
T PROGRAN » Start simulation with the $inu softkey.
tion . . X
* The simulation can also be invoked
in the next examples even when it is not
expressly shown.
* Further information about simulation is
available at the end of this chapter.
Sinula=- &
3l tion , Back or any
S Lo < softkey from the horizontal softkey menu is
- [Sinulation active
et | |t Simla- used to exit the simulation.
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5.3 Create Arbitrary Contours Using the Contour Calculator and Rough

L
In the following section, use the contour calculator to create the
workpiece contour shown in red (path/arc-pictograms). Then
+X . .
rough cut against the contour and finish.
+Z
f_/
—. * The new contours can be created in the Turn
turning Pilererm cmier i o GEmes Contour submenu. This requires that a
Hew TAPER_SHAFT_CONTOURE contour name is assigned, in this case
somteur ¥ o TAPER_SHAFT_CONTOUR.
PROGRAH * The starting point of the contour definition
. T oaint RS can be accepted without change.
T R -
= * Note: The contour definition serves both as
= the limit for rough cutting
= and the finishing path.
= o]
Gl Birglehe protuee oo [ I -l s
" PROGRAH * The first contour definition is a vertical path
3 fm poine X8 to the end point X30.
3 0 : b abs
= I * The chamfer (FS) is appended directly to the
1.5 = i 1500 straight line as transition element.
= The (O] key or Alternat. switches the
= transition between chamfer and radius.
| o
Accept Straight [Drilling [Turning EE:;?::; aaaaaa

Circle
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5 Example 1: Taper Shaft

PROGRAM

* A straight line to Z-17 follows.

A g s — The thread undercut will be added later as a
17 2 ﬁ @ et [rawenc | single element.
END Trans. to next element
i sa 60|
=
=
=
|
N0 =]
+X
+z
Accept Straight [Drilling [Turning [RegieeNCMil ] ing
Circle turning from here
. PROGRAN » Construct the vertical path to the dimensioned
= End point X . . . . .
+ s S intersection including the rounding to the
40 i 3 " emoses  [rangen: following element
52 — prev.elen .
: . ;rans. to ZI’\ESXB“.B element
(S]] i :
25 =
— All para-
|
+X
Accept 7
Straight [Drilling |Turning Contour Milling
Circle turning
) PROGRAN * The end point of the slope is at
'’ TAPER_SHAFT Chanfer/radius
2 & X50 and Z-30.
: T X 50.0808 abs
50 — |- @ mlemen
2 68.962 ©
e T £6.2-
'30 B . Trans. to next element
= o Fs
|
"
+Z
Straight [Drilling |Turning Contour Milling
Circle turning
Accept
PROGRAN * A horizontal path to Z-44 with a radial
= End point Z ..
S - — transition (R2.5) to the next element follows.
44 @)1 | I ==
p—y L Fa ;rans. to ZI’\ESXB“.B element
256 °
= w e
— All para-
= |
o o +X
+z
Accept

Straight [Drilling [Turning
Circle

Contour
turning

Milling
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)

Accept

1
1
7
=

P
T
|

TAPER_SHAFT

0.2

2.0+

6.0

54,5

Trans. to next element
FS B . 60|

Straight [prilling [Turning

* A path with the end point X60 follows.

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

Rounding

3 Main elements

Accept

=
3
k-1
ful
£l
15}
=
]
2
3

H-1 N~ 1 -9

A Y RN ET K

108+

Straight [Drilling [Turning
Circle

* The grooves are entered later, the same as the
thread undercut, as single elements and so are
not considered here.

o

Accept

Wi~ =1 —ap

A Y RN ET K

'TAPER_SHAFT

.0

6.5

4.0

2.6

0.5

Trans. to next element
R 1.880

LZ -72‘. L)

Straight [Drilling [Turning

* A vertical path to X66 with a radial transition
(R1) to the next element follows.

Accept

=
3
k-1
m
3
%}
=
]
2
3

BT —-Tw—1—4%

O N N N E

72.0-

2.0

4.2

Trans. to next element
n

Straight [prilling [Turning
v
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5 Example 1: Taper Shaft

PROGAON * End point X80 with a 2x45° chamfer
: TAPER_SHAFT End point X g
+ e |4
i X INCED abs
T = o2 270.008 ° Tangent
= T Trans. to next element =
. - 0.0 FS 2.008
= i
s T All para-
— = e X
m |
I 1z
Accept
Straight [Drilling [Turning
Circle from here
PROGROH * The contour end point lies at X80 and Z-90
—— RPESHRFT L Dele e (me in front of the Chuck).
T Z -98 .000 abs
T oz 98.088 ©
= T 120+ Trans. to next element
| - FS 8.880
= -
= i
— e i
= (I
N o
A X
END . e
END , +Z
4 T T T T
L -8B -6 -a@
Accept
Accomt Geratghe. [brilling [Tuming Hilling menee— | * The contour is accepted in the

work schedule.

PROGRAM

N@  TAPER_SHAFT
N5 TURNING

N18 RAPID X82 Z8.3
Hi5 FB.3/rev X-1.6
RAPID Z1

Hes RAPID X82

N38 RAPID Z8

H35 FB.25/rev X-1.5
HaB RAPID Z1

— Has RAPID X120 Z280
[\ BINS8 TAPER_SHAFT_CONTOUR

o Progran end

AN NNER
=
8

T=ROUGHING_TB8 A S1=248

Stock rem
>

Residual
naterial>

* The line open at the bottom is used to connect

this contour with additional contours or
machining steps.

TAPER_SHAFT_COMTOUR

END Program end

Open connector to additional
contours or machining steps

Stock ren
>

Tools

To
program

N o
S w
BIEEIEIE

PROGRAM

1284

T ROUGHING_TBB A D1
F

S5 248 n/nin
Machining: .
D 2.508 inc

BL Cylinder
XD 0.500 inc

g IlS‘l AN NNER

zD 0.808 inc
Relief cuts: Ho

Straight [Drilling
Circle

Turning

Roughing/finishing [5)
Alternat.

8.380 nn/rev

Long .
Outs.
«

Contour

fron here

* Cut the contour with a feed of 0.3 mm/rev and

a cutting rate of 240m/min.

* Rough cut against the contour

in the first machining step (. ) .
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PROGRAK

'TAPER_SHAFT Machine relief cuts

O
Alternat.

T ROUGHING T8 A D1
F 8.300 nn/rev
120 s 248 n/nin
Machining: v

Long.
a0 Outs.

«

D 2.5600 inc
an-| ux 8.5600 inc
Uz 8.2600 inc
BL Cylinder

8.500 inc
ZD 8.000 inc
Relief cuts:

Bl Y N RN BT
]

Accept

Contour
turning

Straight [prilling
Circle

Turning

[Fron here

* Enter here the cutting direction, the external
machining, the machining direction, the
infeed depth and the final machining
allowance.

* The description of the blank
is also selected here (cylinder, allowance,
contour).

* Because this contour does not have any relief
cuts, the Relief Cut field can remain as no.

5.4 Finishing

Stock von TAPER_SHAFT Roushing/Finishing CHINE The FINISHINGTOOL_35_A tool is used to
- .
2 = [ S finish the contour.
Tools - e i —— g This requires the tool to be loaded from the
— Machining: v | .
- e magazine.
To = «
pregran - . * After modifying the technological data,
= switch the machining to finishing ( mE=== ).
\J] Relief cuts: No
v
| |
END
Straight |[Drilling [Turning |[NSI0lE Machine
Circle turning from here
Accept
P ho TAPER_SHAFT e | o After accepting the machining step, the work
T N5 TURNING T=ROUGHING_T88 A S1=248 s e : .
s n | schedule should now look like this.
— HN15 FB.3/rev X-1.6
Residual
— HN28 RAPID Z1 naterial>
— N25 RAPID X82
— HN38 RAPID Z6
— HN35 FB.25/rev X-1.6
— HN4B RAPID Z1
— HN45 RAPID X128 Z208
\_rqNS8 TAPER_SHAFT_CONTOUR
NS5 Stock removal v T=ROUGHING_TB8 A F8.3/rev S2ddrev. * Now check the work schedule
68 Stock removal han) T=FINISHING_T35 A FO.15/rev S288m by Simulating it-
END Progran end
Sinula-
tion

Further information
about these variations
of the workpiece
display can be found at
the end of this chapter.

Straight [Drilling [Turning
gircis i “

S5inula-
tion
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5 Example 1: Taper Shaft

5.5 Thread Undercut

——

[ /
+$ﬁ+
N >

The thread undercut with previously swung in

finishing tool is created in this section.

Keys Screen Explanations
. PROGRA « If the finishing tool has not yet been selected
Turning Stock renoval pesition O . .o .
5 “em=t | in the machining step, it must be used now.
T T FINISHING_T35 A D1
Und t 8,156 nn/rev .
neeress, = L — » Enter the technological data.
Position: Undercut . P .
Undereat = 5 S I Also .ch.ange to Rough Cutting / Finishing
thread - ol i A isoing machining.
H Z1 4.5088 inc
Tool. i RL 0.886 inc L.
0= - . - - * Select the undercut position.
g 1 [ it v 1.880 inc
To 15 u ot [
progran Z 7 thread
0.15 (&))"
200
2x [0 gmsig v gl e
PROGRAH * Make the following inputs to
Finishing allowance .
= eometrically define the undercut.
30 :. T FINISHING_T35 A D1 g y
-17 - 7 o PROGRAK
- : Machining : AT
1.15 = Pecitioms w Volune nodel
45| =
- T~ R .00 ine
— s R2 8.808 inc Undercut
: « 30.0080 © thrd DIN
- v 1.8080 1:.m:
i u e -
%} 4.8+ thread
v
|
END
Accept Ehraigh Pritiee R e from here
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5.6 Threads

©
+Z

+X The thread is created in this section.

ShopTurn Training Document

Keys Screen Explanations
PROGRAH * Use the thread cutting tool
Thread TAPER_SHAFT Return distance . ..
B in the machining step.
T T THREADING_T1.5 D1
Tools -y E é .333 nnfrev . . .
= o ey * The following inputs can be made in the P
To = hecninin: oo B input field:
eI E D T 1. Thread pitch in mm/rev
za ©.880 abs . R
= e L i = or 2. Thread pitch in inch/rev
= A Eggg i 3. Cycles / inch
% 0.0 « .pan © -
%] - 35 1,uas e 4. MOdule
e v N inc
o | el R R
m =
EMD
MHachine
Circle from here
PROGRAH » Make the following inputs to geometrically
'TAPER_SHAFT Start angle offset Q
5 aemac | define the thread.
T T THREADING_T1.5 D1
o] P 1.580 nn/rev
| G 0.60688 b
— s 800 rpn L
LINEAR hreal
= Machining: THTIY R’“H-d re T
— a0 External thread
—_ X0 30.060 abs i
Z8 B.800 abs
| Lg Z1 =16 .800 abs I
— W 2.800 inc
R 2.888 inc
= oyl K 8.928 inc
v « 29.000 ° 2 —-4“*
AS 8
%5| u 0.160 inc R
w v Z2.0880 inc
= s : - - Q ©
wff = - Z "]
|
EMD
Accept giraight Prittins Rty P e
i@ HES Undercut thrd T+707 T=FINISHING_T3S5 A FO.15/rev VZ280M
78 Thread long. T=THREADING_T1.5 P1.5nn S8868U Duts
* This "photograph" of a virtual production
and also the "photographs" on pages 33, 87
b
and 98) are taken from the ShopTurn
multimedia CD-ROM.
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5 Example 1: Taper Shaft

5.7 Grooves

The two grooves are created in this section.

Keys

Screen

Explanations

PROGRAM

Groove

hd7

Tools

To

programn 0 1
150

2x (O

BEsrwc L L1140

Straight
Circle

Retraction plane XR0 is within nachining range

Roughing/finishing O
Alternat.

T  PLUNGE-CUTTER_3 A D1

F 0.180 nn/rev  fT001S
v 158 n/nin
Machining: | Ve |
Position: 3 M
%0 100600 abs

picl -48 .808 abs

B 19.800 inc

TL 20.008 inc

«l 0.808

@ 0.080 °

FS1 2.008

R2 2.808

R3 2.080

FSd 2.600

D 8.808 inc

u .28 inc

H 2

P 30.808 inc

Drilling NITLGRE] Milling isc. IHachine

* PLUNGECUTTER 3 A isrequired to create
the grooves.

* The key is used to call pictures to help.

PROGRAM

BEsrwc L L1140

Straight
Circle

TAPER_SHAFT Finishing allowance

T PLUNGE-CUTTER_3 A D1
F 8.108 nn/rev
v 158 n/nin
Machining: i
Position: E ALY
60.000 abs
-65.608 abs
6.808 inc
3.808 inc
0.008 ©
0.800 ©
8.508
1.886
1.000
0.508
3.808 inc
T inc
2

38.888 inc

Drilling QOTGIUCEENContour
turning

* Make the following inputs to
geometrically define the two grooves.

PROGRAM

Hgsexwcl L1l

Straight
Accept Circle

Distance of grooves

T PLUNGE-CUTTER_3 A D1
F 8.108 nn/rev
v 156 n/nin
Machining: a7y
Position: 3 U
%8 £0.008 abs
78 -65.800 abs
H B1 6.808 inc
T1 3.800 inc
ol 0.008 ©
1 .. -w o2 8.800 ©
FS1 0.500
Rz 1.888
R3 1.008
Fs4 0.500
D 3.808 inc
u ©.108 inc
N 2
P inc

Contour
turning ion from here

Drilling NITLGRE]

« If the value 1 is entered as the number of
grooves N, the P field (distance between the
grooves) is removed from the display.

PROGRAN
Volume model
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PROGRAK

'TAPER_SHAFT

* The complete work schedule should now look
= | ke this.

Stock ren
>

T N5 TURNING T=ROUGHING_T88 A S1=248
— N18  RAPID X82 Z9.3

— NI5  F8.3/rev X-1.6

— N2@8  RAPID Z1

— Ne5  RAPID X82

— N3@  RAPID Z6@

— N35  FB.25/rev X-1.5

— N4B  RAPID Z1

— N45  RAPID X120 Z260

v £| NS8 TAPER_SHAFT_CONTOUR

Residual
naterial>

I {N55 Stock removal 7 T=ROUGHING_TB8A A FB.3/rev 5240rev.
% NE@ Stock removal V77 T=FINISHING_T35 A FB.15/rev 5288n
{¢¢ NB5 Undercut thrd v+7w7v7 T=FINISHING_T35 A FO.15/rev V2B8M
m N70 Thread long. VTV T=THREADING_T1.5 P1.5mn S886U Outs
% N75 Grooving VT T=PLUNGE-CUTTER_3 A FB.1/rev V158M N2

Progran end

Straight [Drilling [Turning
Circle

Contour
turning

from here

Further information about the display of the workpiece:
The simulation can run in the 3-window-view, in the side view or in the end face view.

The workpiece can subsequently by viewed as a volume model in a 3D view.

Simula-
tion

The IO , ] , (& or (_ () keycanbeused during the simulation to switch to the other

representation.

PROGRAH

PROGRAH

—windows view
T

o R
) LG
g b
H @

s
5

Zoon

B:09:25

Straight [Drilling [Turning [Contour

Straight [Drilling [Turning [Contour
[turning

[turning

Details

Ifthe > key is pressed in the various views, further submenus appear to modify the displays

(e.g. Zoom+ or Cuts).

PROGRAH

Face view

PROGRAH

+ e
LG
o
@
2
5

B:09:25 B:09:25

Straight [Drilling [Turning [Contour
Circle [turning

Straight [Drilling [Turning [Contour
Circle [turning
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6 Example 2: Drive Shaft

6

Example 2: Drive Shaft

This chapter familiarizes you with the following new functions:

 Facing

¢ Extended use of the contour calculator

* Machining of residual material

K

A

44

o
S 45° _0x45°
O
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560 @36 | @20 W }
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Create work schedule

First create a new work schedule with the name "Drive shaft"; the dimensions of the blank are entered at the same time

(refer to the "Step Shaft" chapter for the procedure involved).

PROGRA

For constant cutting speed

E Blank : Cylinder
X0 80.0800 abs
Z0 8.588 abs
ZI -118.800 abs
188 ZH =101 .000 abs
: Retract: Sinple
w0 e Once the program header has been created,
RO 5.880 inc the work schedule should look like this.
|
~ 186 ‘ Tool change pt ucs PROGRAM
XT 1208 .8688 abs Stock rem
ZT 280 .688 abs — S
Safety distance: 6 DRIVE_SHAFT
g —2EEL - = : = : = SC 1.808 inc END Program end
Lz -158 -18a =@ [:} Speed linits:
s1 rpm
) Undercut
Unit of meas. >

Contour

Straight
turning i from here

Circle

Drilling |Turning

6.1 Facing

. Turning Stock ren
The workpiece should now be faced. Select > >

Turning machining in the main menu and

PROGRAN

DRIVE_SHAFT

Cutting in the submenu.

. . End point Z1
Because the facing should be performed in a

. T ROUGHING_T88 A D1

single step, the machining should be switched ; P

. . END Y 248 m/min
to ﬁnlshlng. Machining: T

Position: I

Face

-~ X8 86 .860 abs
Z8 1.0868 abs
X1 -1.668 abs
Uz D Z1 abs

Straight
Circle

Drilling QIFTEEIGE] Contour i i i o MHachine

turning fron here
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6.2 Create the Contour, Cutting and Residual Cutting

-y

In the following section, the contour is created, turned longitudinal with an 80° insert,

l_jﬁz

and then the residual material rough cut using a pointed tool.

It is then finished. Finally, the thread is tapped.

Keys Screen Explanations
= ek * Assign the name DRIVE_SHAFT_Contour
Dntqur P NO DRIVE_SHAFT - -
turning 5 Stock removal WUV T=ROUGHING_T88 A FA.Z5/rev Y240H FelD to the contour.
END Program end
Hew :
contour >
K...
Please enter the new nane:
DRIVE_SHAFT_CONTOURY
» The starting point XO/ZO is accepted
X abs :
Z 0.800 abs directly.
Accept
+ PROGRAH * The contour begins with a vertical path to X16
- End point X & . "
+ and a radius 2 as transition element.
X TN abs
Trans. to next element
R 2.008
All para-
+X
+Z
Straight |Drilling [Turning Contour Milling
Circle turning
Accept
PROGRAN * A horizontal path follows.
—a—p Chanfer/radius
z -16.0800 abs
a2 90.08008 © Tangent
prev.elen
Trans. to next element
FS
All para-
+X
+Z
Straight |Drilling [Turning Contour Milling
Circle turning
Accept
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s

Accept

e

DRIVE_SHAFT

End point X 8

X FEILLE) abs

24,0

20,0

a2 278.000 °

Trans. to next element
Fs 2.888

Straight [Drilling [Turning
Circle

Contour
turning

Milling

* A vertical path with a chamfer as transition to
the next element follows.

Accept

z -38.800 abs

a2 98,880 ©

Trans. to next element
Fs 6 . 060

Straight [Drilling [Turning
2

Contour
turning

Milling

Chanfer/radius

Accept

| R

LZ -d]‘.ﬂ

DRIVE_SHAFT

Chanfer/radius

26.2-

24,0

22,0

20,5

12,8

X 20,880 abs
z -40 800 abs
a1 225.000 ©
a2 45,880 ©

Trans. to next element
Fs 6 . 8a0)|

Straight [Drilling [Turning

T
-3z.0

Contour
turning

Milling

* A falling path to X20 follows. The entered
Alpha 2 angle is relative to the previous
element (refer to Chapter 3).

Accept

W11 — ¢}

DRIVE_SHAFT

End point Z

z EEMLE] abs

a0.2-

30,5

20.2-

10,8

a2 315.000 ©

Trans. to next element
n 1.880

Straight [prilling [Turning

T T
-55.8 —4a.8

Contour
turning

Milling

* A horizontal path with radius 1 as transition
to the next element follows.
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s

Accept

PROGRAH

e
w |7
il
=
-

g

El
3
2
<
Ll
9
=
5
=
|

8.0

38.04

Straight [Drilling
Circle

X EICLTT] abs
a2 278.008 ©

Milling

End point X 8

Trans. to next element
R 8.488

* A path to a diameter X36 follows.

* The transition to the next element is rounded
with R0.4.

_L\\_/—\_gltx
+Z

Accept

PROGRAH

W11 —1 -4

g

Circle

El
3
2
<
Ll
9
=
5
=
|

Straight [Drilling [Turning

Milling

X I abs

z abs
a1l 165.167 ©
oz 75.167 ©

Trans. to next element

FS 8.480

End point X 8

* The only information known about the path is
the angle to the Z-axis, 165.167°.
In such cases simply continue the construction
with the next element.

l\\\\\‘__—"//-."--‘~l/_____________\\-§>:x
+Z

N

Dialog
select

PROGRAH

BTN —-1-4%

g

select in dialogt
Straight [Drilling [Turning

Circle

El
3
2
<
Ll
9
=
5
=
|

126

Dir.of rot.:

R 13.008

X abs
z abs
I 60.000 abs
K -78.008 abs
a2 293.578 @

Trans. to next element
FS 0.080

Milling

» The known dimensions of the arc allow the
missing points of the previous contour
element to be calculated.

» If several possibilities are present, the correct
one must be selected first.

_b\\‘—\_gltx
+Z

Dialog
accept

PROGRAM

S ES
w |7
= |-
wo |1
»
1
7
L

2

g

f.

jsclect in dialogt
Straight [Drilling [Turning

Circle

Fl
3
a
=
Il
7]
=
£
E
|

Dir.of rot.:

120

_an]

T
-8

R 13.000

X abs
z abs
I 68.0080 abs
K -78.080 abs
a2 66.422 ©

0.080

Trans. to next element

* Once the required construction
has been selected, it can be accepted.

_k/\\_/—\_gx
+Z
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PROGRAK

DRIVE_SHAFT

Dir.of rot.:

1
1
>
:
7
.

abs
60.000 abs
abs

2 66 .42Z ©

Trans. to next element [Change

neters

O
Alternat.

2
13.000 Tangent
abs prev.elen

©.880 selection

All para-

* Because the end point of the arc is not known,
the construction is simply continued.

* The All Parameters function could also be
used here to enter the exit angle.

+X
+Z
gtraight [Drilling [Turning AU
Accept
+ PROGRAMH * A tangential path follows.
z DRIVE_SHAFT End point X & ﬂlt_o .
= . . i
- o s » The transition to the next element is rounded
angent * e «2 tangential Tﬁgg?gten . .
prev.elen u L with a radius 0.4.
ew |1 R 0.400
=
'T_ S0 e
7 All para-
=
-

Straight [Drilling [Turning
Circle

Contour

turning

Milling

Machine
[fron here

Accept
PROGRAH * The end point of the contour lies at Z-100.
—a—p DRIVE_SHAFT Chanfer/radius 5]
$ Alternat.
1 -160 .860 abs
a2 20 .860 © Tangent
— prev.elen
T Trans. to next elenent
FS
=
— Change
1 selection
7 All para- +X
=
- +z
L
END
He
e
Straight [Drilling |Turning Contour Milling i [Machine
turning i from here
Accept
PROGRAH * Transfer the complete contour to the work
DRIVE_SHAFT Chanfer/radius
5 schedule.
1 -160 .860 abs
a2 20 .860 ©
T Trans. to next element
FS 8.880
s
:
v
:
=
Straight |[Drilling [Turning [Nt iaRNHi1ling i Machine
Circle turning i fron here
Accept

49




6 Example 2: Drive Shaft

Stock ren
4

Tools

To
program

'

PROGRAH

1284

Hachining direction

T ROUGHING_TBB A Di
F 8.300 nn/rev

v 248 n/nin
Hachining : <
Contour parallel
Outs.

D 2.808 inc

ux 8.508 inc

uz 8.508 inc

BL Cylinder

XD 8.588 inc

zD 8.888 inc
Relief cuts:

* To cut the contour, the
ROUGHCUTTERTOOL 80 A must be
loaded into the machining step.

Accept

Straight [Drilling [Turning
Circle

Contour
turning

Machine relief cuts

[&]
Alternat.

T ROUGHING_TBB A D1
F 0.308 nn/rev
v 248 n/nin
Hachining : k2
Contour parallel
Outs.
-
D 2.800 inc
ux 0.200 inc
uz 8.200 inc
BL Cylinder
XD 0.008 inc
zD 0.008 inc
Relief cuts: NN

* The machining of the contour, for example, is
performed parallel to the contour here.

Simula=-
tion

Details

Zoon

Sinula-
tion

PROGRAH

Side view

Straight [Drilling [Turning

Contour
[turning

B:03:02

Sinula-
ion

Machine
from here

* The Zoom+ and Zoom- softkeys can be used
to enlarge or reduce the
simulation.

Contour
turning

Residual
naterial>

Tools

To
progran

Accept

PROGRAH

| 7

EnD

Straight [Drilling [Turning
Circle

Contour
turning

Stock removal direction

T FINISHING_T35 A
F 8.208 nn/rey
v 248 n/nin
Machining: 7
long. |

Outs.

* The FINISHINGTOOL 35 A tool is now
used to cut the residual material.

50




ShopTurn Training Document

PROGRAK

DRIVE_SHAFT

Tool nane

120

IWBIF INISHING_T35 A 3]
F 0.200 nn/rev

v 248 n/nin
Machining: v
Long .
Outs.

P
D 2.880 inc
ux ©.2680 inc
uz ©.2680 inc

Relief cuts: Yes

8.2680 nn/rev

FR

* To cut all residual material, the input field for
relief cuttingn must be switched to yes.

Accept

Straight |[Drilling [Turning

Circle
Sinula- LT, * The simulation clearly shows the traverse
tion

Simula-
tion

alculation finished

Straight [Drilling [Turning
Circle

Machine
ion [Fron here

paths for machining the residual material.

Contour PROGRAK * The contour is finished in this machining step.
s DRIVE_SHAFT lachine relief cuts . . . .
(i EREESE.. S | This requires that the technological data is
Stock ren L R modified and the machining switched to
z s e

%] 1207 Machining: Cexd finlshlng'

hg Long .
Tools u a0 Outs.

END + £
To
program

Relief cuts:

Straight |[Drilling [Turning [Machine

Circle from here
Accept

PROGRSH * The work schedule should now look like this.

DRIVE_SHAFT

P N8 DRIVE_SHAFT

&, N5 Stock removal vvw T=ROUGHING_TB88 A FB.25/rev Y240M Facefceock pen

\_r 7N18 DRIVE_SHAFT_CONTOUR »

% N2B8 Stock renmoval 7 T=ROUGHING_T88 A FB.3/rev Y240M .

N15 Resid. cutting v T=FINISHING_T35 A FO.Z/rev VZ246M 2:?;5‘;:1)
25 Stock renoval T T=FINISHING_T35 A FO.12/rev Y280M
Progran end

Sinula- E}:E{ght Drilling [Turning Milling
tion

51




6 Example 2: Drive Shaft

C 0

PROGRAH

Yolume model

Straight [Drilling [Turning
Circle

B:03:47

Sinula-

Machine
from here

* The volume model shows here the current
production status.

PROGRAH

DRIVE_SHAFT

Stock removal WUV
DRIVE_SHAFT_CONTOUR
Stock removal ¥
Resid. cutting v
Stock renoval

Progran end

Straight

Drilling WMTGIGE]
Circle

T=ROUGHING_T88 A F@.25/rev Y240M Face

T=ROUGHING_T88 A F@.3/rev VZ48M
T=F INISHING_T35 A FB.2/rev VZ40M
T=F INISHING_T35 A F8.12/rev Y280M

Stock rem
>

* Finally, tap the thread.

6.3 Thread

Turning

Thread

1.5

800

PROGRAH

Roughing/finishing

| [ 49 <4 dkl]

z8 0.888 abs
] zZ1 -16.880 abs

T THREADING_T1.5 D1

P 1.580 nn/rev

G 0.008

s 800 rpn
LINEAR

Machining: [ v |
External thread

%8 30.000 abs

2.888 inc

w

R 1.008 inc

K 8.920 inc

« @.000 © &
As () e
u 0.100 inc

v 2.0800 inc

0 808 ©

Straight
Circle

Milling

* Enter the thread data.
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Accept

PROGRAK

KR8]

Infeed with changing edge
Thread long.
T THREADING_Ti.5 D1

O
Alternat.

P 1.560 nn/rev
G 6.000
&5 800 rpn
LINEAR Thread
Machining: vevry [l
aa- External thread
xa 24.000 abs
za -16.860 abs
R 71 -40.080 abs
2 W 2.888 inc
R 1.860 inc
K 8.920 inc
« 29.000 ©
As 8
u 8.100 inc
v 2.800 inc
Q 8.080 °

Straight [Drilling [UICRIEU]
Circle

Contour
turning

» Complete the lower input fields.

The work schedule is now simulated ...

PROGRAN

Yolume model

Straight [Drilling |[Turning
Circle

B:83:51

Simula=-
tion

Drilling |[Turning

Machine
from here

... whereby the Details softkey can be
used to check subareas of the

workpiece .

Details

Zoom

10 +
(=]
=]
3

View

<=
5
]
+ = +

H:83:51

Machine
fron here
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7 Example 3: Guide Shaft

7  Example 3: Guide Shaft

This chapter familiarizes you with further important ShopTurn functions:
* Creating an arbitrary blank
+ Cutting the difference material between the blank and the machined part
* Drilling on the front face

* Milling on the front face

290 M48x1,5
7]
7 | Lsas
4 LS
0
-91 -80-75 -67 -10
100
X @ 5.
> /i
|
4,2
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7.1 Facing

In this section, the new program is created and the blank faced to ZO.

ShopTurn Training Document

Keys

Screen

Explanation

Hew ShopTurn program

* Create the new program

Progran
1 n n
R Please enter the new nane: Wlth the name GUIDE—SHAFT
. " " :
Hew . GUIDE. SHAFTE in the "WORKPIECES" directory.
u...
L . » Complete the program header as shown on the
- nn/in .
aermat. | Jeft-hand side.
o e . .
L e » Despite the arbitrary blank, select the
z % 7 4 -ib1.00 cbe Cylinder blank form here. ShopTurn ignores
Retract: Simple . . . . .
L xR0 5.000 inc this input and orients itself on the arbitrary

D MR e blank. This is constructed in the following.
Tool change pt  UCS
XT 126 .0680 abs
ZT 200 .800 abs
Safety distance:
SC 1.800 inc
Speed linits:
51 3560 .880 rpm
Unit of neas.

nCCEpt g;:zight Drilling [Turning Ea:;::;

: PROGAAH » Complete the dialog fields as shown here.
T
urning Tool nane

Stock ren
>

T D1
F 8.250 nn/rev

END v 248 n/nin
Machining: v

* Because the arbitrary blank has a diameter of
60 mm, the XO dimension must also be set to

Position: R . . o .
Tools . 60 in this machining step.
X8 60 .000 abs
“ Za 2.000 abs
X1 -1.600 abs
To zZ1 0.000 abs
D 1.500 inc
programn e
e
nCCEpt Eﬁ:iight Drilling ROTOFGTY Ezs;::;
PROGRAK s
Simula- e * Test the machining step by
tion T L

Sinula-
tion

9:00:89
[pinulation active

Straight [Drilling
Circle

MHachine
[From here

[Cantour
turning

[Turning

Simula-
tion

performing the simulation.
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7.2 Creating an Arbitrary Blank Contour

The blank contour must first be
constructed with the contour calculator
before ShopTurn can make use of it.
+X
290 %i @60 <80
+Z
-70 -65 -45-40 0
100 |

Create the GUIDE SHAFT BLANK blank contour with the starting point at XO/Z0 as shown above.

Please enter the new nane:

GUIDE_SHAFT_BLANKE

PROGRAM

[}
=
=
=}
m
W
=g
=3
£
-

p ¥
X 0.86808 abs=
% |7 —z 0.000 abs
. S —— al 0.8688 ©
e A aZ 98 .86808 ©
— Trans. to next elenent
. e FS 0.860
—
L1 "7 i
|| + " +
For emphasis, the softkeys that can be o
ose
used to create the contour contour
are shown here.

Straight
Circle

Contour
turning

Drilling |Turning

Caution: The contour must be closed!
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7.3 Create the Machined Part Contour and Cut

+X

+Z

The machined part contour is entered in this section.

Keys Screen Explanation
Contour * Assign the name
turning e e (hm =y 0zs "GUIDE_SHAFT CONTOUR" to the
Hew K L GUIDE_SHAFT_CONTOURN Contour.
contour *>
PROGRAH * Because the blank has already been faced to
Starting point X & . . .
5 Z0 in the first machining step (refer to page
X N abs
% g D 1 55), the machined part contour can begin at
B m X0/ZO
END
i * The contour begins with a vertical path.
: End point X ¢ ﬂlto "
+ P .
% % WG <bs * Enter the next chamfer as the subsequent
8 i Tens. 1o et oloment element.
3 EMD
*] All para-
neters
+X
Accept +Z
Straight [Drilling [Turning Contour Milling MHachine
Circle turning [from here
FRIGRH — * A horizontal path with unknown end point
o= g E : - follows the chamfer. In this case, enter only
X %1 ~ ) meseten | the transition to the next element (radius 4).
Trans. to next element . .
5 " 4000 The end point of the path is then calculated
4 automatlc.ally from the subsequent contour
constructions.
=02 All para-
neters
Accept
+X
Straight |[Drilling [Turning [N iMi1ling
Circle turning +Z
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Dialog
select

PROGRAM

| RS

N
o w

(o))
CERICE]S

(o]
o

by

L.

[Select in dialogt
Straight |Drilling |Turning

Dir.of rot.:

23.608
68.880 ahs

abs
80.000 abs
abs

&R H N XD

(3]

FS 8.000

Contour
turning

Trans. to next element

» If several solutions are to be possible as input
for the contour data (e.g. here for the circular
arc), they can be selected using the Dialog
select softkey.

* The second solution is selected here.

+X

{

Dialog
accept

PROGRAM

[Select in dialogt
Straight |Drilling |Turning

Dir.of rot.:

23.608

68.880 ahs
abs

80.000 abs
abs

R
X
z
I
K
«

Trans. to next element
FS 8.000

(3]

+
+§ﬁx<;i/J/J

Contour
turning

* Click the Dialog accept softkey to accept the
solution.

z

Dialog
select

PROGRAM

| RS

2

by

L.

[Select in dialogt
Straight |Drilling |Turning

Dir.of rot.:

23.608
68.880 ahs

abs
80.000 abs
abs

&R H N XD

(3]

{

Contour
turning

Trans. to next element
F! 8.000

* The second solution is also selected here.

+X

Dialog
accept

PROGRAM

El! — +]

=1

g

te

[Select in dialogt
Straight |Drilling |Turning

Dir.of rot.:

23.888
60.000 abs

abs

88.888 ahs
abs
o

R
X
Z
I
K
o

Trans. to next element

8.600

[

Lj

Contour
turning

* The solution is also accepted with the Dialog
accept softkey.

+
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PROGRAK

* The value K (center in the absolute
dimension) is known.

[¥]
Alternat.

Dir.of rot.:

R 23.080 Tangent
60.000 abs prev.elen
z abs
il I BTN cbs
e K abs
%2 °
Trans. to next element [Change
FS 6.000 selection
20,84

All para-
neters

MHachine
[From here

Contour
turning

Straight [Drilling [Turning
Circle

PROGRAK

GUIDE_SHAFT

* The available contour data and the computed
selection possibilities now allow the arc and
the path (with unknown end point) to be
constructed.

[3]
Alternat.

Dir.of rot.: ]
23.880
60.000 abs

=65.712 abs
86 .880 abs

-35.800 abs
45.921 @

Trans. to next element
R 4.860
g

Tangent
prev.elen

& X = N X D

5]

* The transition to the next element is rounded
with R4.

Change
selection

ALl para-
neters

+X

MHachine
[from here

Contour
turning

{

Straight [Drilling [Turning
Accept Circle

PROGRAK

* A horizontal path with known end point

End point Z O
Alternat.

—s . .- .
2 2___ at Z-75 and a radial transition with 6mm
W] abs
a 64.229 © T t
preslen | follows.
Trans. to next element
. 6.000
Change
selection
e
N All para-
neters
+X
+Z
Straisht |[Drilling [Turning (WS Hachine
Accept Circle turning [from here
PROCAH * A path with known end point
I\.)l GUIDE_SHAFT End point X ¢ [$] p p
Alternat.
v Sk follows.
1 X TN abs
4 -80.800 abs Tangent
= 1 168.435 °© prev.elen
— o2 288.435 ©
+— B8 Trans. to next element
m R 4.880
£ Change
0.5 selection
All para-
neters
+X
+Z
Straisht |[Drilling [Turning (WS Hachine
Accept Circle turning [from here
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R S * To prevent damage to the chuck, the
A construction already ends at Z-90.
z =-90.808 abs
o2 71.565 ¢ Tangent
prev.elen
Trans. to next element
60|
+X
+z
nccept gizﬁight Drilling |Turning E::IJI::I::::; Milling A,
R * Accept the contour.
=-90.808 abs
o2 71.565 ¢
Trans. to next element
F5 8.600
Hccept gizﬁight Drilling |Turning E::IJI::I::::; Milling

Stock ren
>
Tools

To
progran

260

PROGRAM

GUIDE_SHAFT

128+

_aa

5 T
t,, - 50

[Infeed rate D too small

Straight |Drilling |Turning
Circle

Contour
turning

Roughing/f inishing

T ROUGHING_TBB A D1
F 8.386 nn/rev
v 260 n/min

Machining: 7 |
Long.
Outs.

P
D 8.608 inc
ux 0.888 inc
uz 8.200 inc
BL Cylinder
XD 2.860 inc
zn 2.608 inc
Relief cuts: No

Milling

IHachine
from here

* The ROUGHINGTOOL 80 A isused in this
machining step to cut the contour.

+X

+Z

4x
2.5
0.2
0.2

PROGRAM

1284

Straight |[Drilling
Circle

[Turning

Contour
turning

Blank description

T ROUGHING_TEB® A D1
0.380 nn/rev
v 260 n/nin
Machining: v
Long.
Outs.

-
D 2.508 inc
ux 0.200 inc
uz 0.208 inc
BL
%D 2.6808 inc
ZD 2.8088 inc
Relief cuts:

Milling

O
Alternat.

* Enter here the machining directions, the
infeed amounts and the finishing allowances.
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PROGRAK

GUIDE_SHAFT

Hachine relief cu

Stock removal

P
- T ROUGHING_TB8 A

= F 6.300 nn/rev
A% v 268 n/nin
\J:I 1284 Machining: v
[ Long.

Outs.

" «
D 2.580 inc
ol ux 0.200 inc
uz 6.200 inc

BL CONTOUR

Relief cuts:

Straight [Drilling [Turning

Contour Milling

ts

D1

[¥]
Alternat.

MHachine

* The blank description must be switched to
Contour here.

* To ensure the recess of the Radius 23 does not
get machined, change the Relief Cut field to
No.

Accept Circle turning [From here
il * Once the machining step has been accepted,
the two contours and the machining step are
seekren | linked with each other. The contours
resmwes . | displayed red also indicate this link.
Simula- Straight [Drilling [Turning [HStold
tion Circle turning

PROGRAK

Side view

[pinulation active

Straight [Drilling [Turning
Circle

9:01:24

IContour

Sinula-
turning

tion

MHachine
[From here

* The traverse paths in the simulation clearly
show how the previously constructed blank is
taken into consideration.

Simula-
tion

PROGRAK

Side view

pinulation active

Straight [Drilling [Turning
Circle

B:61:36

Contour
turning

from here

» TheVolume model shows the current
production status.
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7.4 Cut Residue

R D
N o—]

@
2

The residual material is cut in this section.

Keys Screen Explanation
AL « This is th, k schedule through
T 18 18 the work schedule through to
P HO GUIDE_SHAFT the roughing machining.
g“ N5 Stock removal 7 T=ROUGHING_T88 A FB.25/rev V240M Face
\_[ N1B8 Blank: GUIDE_SHAFT_BLANK
U}NIS Finished part: GUIDE_SHAFT_CONTOUR
28 Stock removal T=ROUGHING_T88 A FB.3/rev YZ6EOM
END Progran end
AL « The BUTTON_TOOL 8 A is used to
Contour GUIDE_SHAFT Stock removal direction i - —
turning P machine the residual material.
» T BUTTON_TOOL_8 A D1
Residual % v o .
naterial> \j} e » Enter the feeds and the cutting rate.
P long. |
Tools [ - . [Iuls.(_
ED D 2.808 inc
ux 0.588 inc
To 0 uz 8.580 inc
program lelief cuts: ‘es
Eﬁl ! tﬂ.ZBB nn/\:—eu
0.25
240
Straight |[Drilling [Turning [RETs
Circle turning from here
PROGRRH » The machining with relief cuts must be set to
3x GUIDE_SHAFT Tnsertion feed relief cuts g
2 £‘ T BUTTON_TOOL_8 A D1 YeS here'
0.2 1% v 858 ninin.
\J } 1284 MHachining: 7
0.2 v frona
| . . Uuts.(-
o D 2.008 inc
. m—
02 Ezlief cuts: ,,m)':.,
fAccept Siraight [Prilling [lurning  FRulehuggilling i iore
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Sinula-
tion

PROGRAK

GUIDE_SHAFT

contour >
P Ne GUIDE_SHAFT

§, N5 Stock removal v T=ROUGHING_T88 A FB.25/rev V248M Face
\rqN18 Blank: GUIDE_SHAFT_BLANK

\_r{N15 Finished part: GUIDE_SHAFT_CONTOUR

% -{N28 Stock removal v T=ROUGHING_T88 A FB.3/rev V260M
T=BUTTON_TOOL._8 A FA.25/rev V248M

Stock ren
>

Residual
naterial>

25 Resid. cutting

Progran end

Straight [Drilling |Turning [MgiiTd Milling
Circle turning i [From here

* After the acceptance of the machining step,
the work schedule should look like this.

» The work schedule is simulated.

Simula-
tion

PROGRAK

Side view

0:04:81
[pinulation active

Straight [Drilling [Turning Simula- B0
Circle tion [From here

* The complete production time is
also shown in the simulation.

After the contour has

been rough cut, it still needs to be finished.

Keys

Screen

Explanation

Contour
turning

Stock ren
>

PROGRAK

GUIDE_SHAFT

Hachine relief cuts O
Alternat.

¥ T FINISHING_T35 A D1
= F 6.120 nn/rev
A% v 280 n/nin

Machining: wve
Long.

* Select the

FINISHING T35 A tool

* The technological data must be modified to

finish the contour.

C 0

Simula-
tion

Tools Outs.
<
. * The machining must also be changed to
o . . . . .
progran finishing. This results in the input fields for
I the finishing allowances being omitted.
Hccept Straight [Drilling [Turning Ezg:g:;
Ey——— * The Volume model shows the current
tion

production status.
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7 Example 3: Guide Shaft

7.5 Groove

The groove is produced in this section.

Keys Screen Explanation

PROGRAM

* Click the Turning softkey in the horizontal

Turning Stock rem
P N8 GUIDE_SHRAFT SOftkey menu'
GI‘DDVE iu N5 Stock removal v T=ROUGHING_T88 A FB.25/rev V240M Face Grare . . .
1y W16 Blank: GUIDE_SHAFT_BLANK * Click the Groove softkey in the vertical
V=4 H15 Finished part: GUIDE_SHAFT_CONTOUR
g {N2B Stock removal ¥ T=ROUGHING_TB8 A FO.3/rev VEGBM SOftkey menu.
M MN25 Resid. cutting v T=BUTTON_TOOL_8 A FB.25/rev V248M
138 Stock removal T=FINISHING_T35 A FB.12/rev V288M
END Progran end
Straight [Drilling NS [Contour i IMachine
Circle [turning i from here
R S * Select the second of the three offered groove
M forms.

T D1

F 8.888 nn/rev

P
&
Wi v 8 n/nin
U Machining : 2
s 08 G S Position: EW ALY
3’; xa 1000068 abs
i 0 -40.608 abs
ng B1 10.808 inc

T1 20.008 inc

1 D 0.888 inc

€D u 8.208 inc

N 2

P 10.800 inc

., -4 b -20

eedrate F too snall

Straight [Drilling RUTESETE)
Circle

Contour
turning

from here
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Tools

To
programn

0.1
150

PROGRAK

| Eqbal dlisll k]

Straight [Drilling NITGIGE]
Circle

[Contour
turning

Roughing/Finishing

[¥]
Alternat.

T PLUNGE-CUTTER_3 AD1
8.180 nn/rev

v 158 n/nin
Machining: v
Position: ALY
xa 186 .00 abs

za -48.000 abs

B1 16.860 inc

T1 20.060 i

» The PLUNGE-CUTTER 3 A grooving tool
is used in the machining step.

* Enter the feeds and
the cutting rate.

PROGRAK

BRI o

Straight [Drilling NITGIGE]
Circle

[Contour
turning

Roughing/finishing [$]
Alternat.

T PLUNGE-CUTTER_3 AD1

F 0.108 nn/rev
v 158 n/nin
Machining: | v+vow |
Position: 1Y
XA 108 .660 abs

za -48 .80 abs

Bl 16.860 inc

T1 20.860 inc

a1 6.880 ©

a2 0.600 °

FS1 Z2.880

R2 2.88a

R3 2.088

FSd Z2.880

D 8.880 inc

u 8.260 inc

N 2

P 38.888 inc

[from here

* Change the machining to
Rough Cutting / Finishing.

PROGRAK

GUIDE_SHAFT

KRR <[ 8 0

Straight
Circle

Drilling [UTaST

Contour

turning

Flank angle 1

T PLUNGE-CUTTER_3 AD1

F 8.100 nn frev
v 158 n/nin
Machining: FHIER
Position: LAY
xa 60.000 abs
za -67.860 abs
B1 4.200 inc
T 4.800 inc
a1 °
a2 0.000 ©
2.000
2.000
2.080
2.000
6.000 inc
8.200 inc
2
6.000 inc

Machine
from here

* Enter the position and the allowance of the
groove.

15
15

_ A a

PROGRAK

BRI o

Straight
Circle

Drilling MZAIGE]

[Contour

turning

Infeed depth 1st cut

T PLUNGE-CUTTER_3 AD1

F 6.160 nn/rev
v 158 n/nin
Machining: VT
Position: ALY
%8 60.0800 abs

za -67.000 abs

B1 4.200 inc

T1 4.880 inc

a1 15000 ©

a2 15.000 °©

FS1 1.8080

R2 1.880

R3 1.000

FS4 1.000

D inc

u 6.260 inc

N 2

P 36.888 inc

MHachine
[from here

* Enter the flank angle and the rounding at the
corners.
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7 Example 3: Guide Shaft

PROGRAM

Straight |Drilling NIFTSETE]

Number of grooves

T PLUNGE-CUTTER_3 A D1
F 8.188 nn/rev

v 156 n/nin
Machining: VTV
Position:

60.
-67.
4.
4.
15.
15.

* Once all the data has been entered, the
geometry of the groove must appear in the
graphic.

Straight
Circle

Drilling |Turning

0:04:59

Contour Sinula-
turning tion from here

Accept Circle from here
* The groove has been added to the work
Stock ren
5
GUIDE_SHAFT Schedule,
Stock removal T=ROUGHING_T88 A FB.25/rev V240M Face e
Blank: GUIDE_SHAFT_BLANK
Finished part: GUIDE_SHAFT_CONTOUR
Stock removal 7 T=ROUGHING_T88 A FB.3/rev YZ260M
Resid. cutting v T=BUTTON_TOOL_8 A FB.25/rev V248M
Stock removal v T=FINISHING_T35 A FO.12/rev V288H
Groowving T=PLUNGE-CUTTER_3 A FB.1/rev Y156M
Progran end
Straight [Drilling NS IMachine
Circle from here
- * The Volume model
Sinula- Volune model
tion

Details

PROGRAM

Yolume model

Straight
Circle

Drilling |Turning

0:01:24

Contour Sinula-
turning tion from here

* The zoom view can be produced with the
Zoom + and Zoom - softkeys.
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7.6 Thread
The thread is produced in this section.
+X
@
+Z
Keys Screen Explanation
* Select here the longitudinal thread.
kb
" * The thread is created with the DEGRESSIVE
T setting. This setting causes the cutting
5 division to be reduced for each cut and so
ensures that the cutting cross-section remains
constant.
R
Turning - _
Z ]
Thread
Tools o
o PROGRYM
= Infeed: Cutting cross-section constant
progran 1 . 5 .
0 % s
800 (&) T
%‘ DEGRESSTVE
4 Machining: 7
Y an| External thread
% pic) 30.000 abs
v 2 -1 000 e
") 2.088 inc
o R 1.0888 inc
EMD K 8.928 inc
« 0.008 *
AS 8
u 8.1600 l:.m: . . .
v L0060 ine * Various infeed strategies can be selected
when the cursor is placed on infeed slope
(angle).
Eﬁ:iight Drilling NOTGIGE] Milling
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7 Example 3: Guide Shaft

PROGRAM

Lk gk gl Sk

Straight
Circle

Thread runout

T THREADING T1.5 D1
[ 1.588 nn/rev
[H 0.080
s 888 rpn
DEGRESSIVE
Machining: DY
4 External thread
¥ %0 48.008 abs
70 -3.800 abs
71 -23.006 abs
4.888 inc
inc
8.928 inc
0.600 °
8

&

&, u 0.108 inc
1.800 inc
a

.6a8 @

Contour
turning

Drilling NITLGRE]

from here

* Change the machining to
Rough Cutting / Finishing.

PROGRAM

Start angle offset

« Enter the data for the thread.

Straight
Circle

0:01:24

Drilling [Turning |Contour isc. Sinula- ([T
turning tion from here

P
" . . "
0.92 " T THREADING TL5 D1 * An "infeed with alternating flank" is set.
= P 1.588 nn/rev
W G 0.008
s 806 rpn
A DEGRESSIVE
% Machining: VT
Mt External thread
[ %8 48.600 abs
: 70 -3.800 abs
29 M Z1 -23.808 abs
1 4.006 i
8 u ] 2.600 i:g
END K 8.928 inc
« 29.600 © u
0.1 s s 7
u 8.108 inc
2 v 2.086 inc
(BN 66063
Accept 0
Straight [Drilling NMEIEIEEContour
Circle turning ion from here
: RIS * The Side view
Sinula-
tion

Sinula-
tion

PROGRAM

Straight
Circle

Yolume model

i

B:01:24

Drilling [Turning Sinula- [[ETOFS
ion from here

* The Volume model
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7.7 Drilling

The holes on the front face are produced in this section

(C axis or complete machining).

Keys Screen Explanation

PROGAAH * Once the thread has been created, the work
N5 Stock removal T=ROUGHING_TBA A FB.25/rev Y2dBM Face . Schedule Should lOOk hke thlS
N18 Blank: GUIDE_SHAFT_BLANK Straight
N15 Finished part: GUIDE_SHAFT_CONTOUR >

;{N20 Stack removal v T=ROUGHING_T88 A FB.3/rev Y26aM

£ {N28 Stock removal v T=ROUGHING_T88 A FB.3/rev YZ68M

;{N25 Resid. cutting ¢ T=BUTTON_TOOL_8 A FB.25/rev V248H

71N38 Stock removal —vvW T=FINISHING_T35 A FO.12/rev V2BAM
N35 Grooving T=PLUNGE-CUTTER_3 A F8.1/rev V150H
140 Thread long. T=THREADING_T1.5 P1.5mm SBBOU Outs

Progran end

PROGRAK

* The workpiece is drilled directly, i.e. without

Drilling -t Tool nane . o
P centering. Consequently select the Drilling
Drilling % R e option. The DRILL 5 is used here.
Reaning > ¥ .
— Y x i
Drilling b L Z1 5.000 inc
W DT 8.000 5 Drilling
Tools g
. 1
To END >
programn 2 4

eedrate F too small

Machine
from here

Straight DISESENEETurning

Contour
Circle i

turning

PROGRAK

* Enter the technological data.

| SCE— * Set the unit for F to mm/rev and the unit for
\2 140 n/nin V tO m/mll’l.
P
Shank
| Z1 5.8680 inc
DT 0.000 s

Drilling

PEETTX CC#

[Cantour
turning

Straight DIFREETIEETurning
Circle
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7 Example 3: Guide Shaft

PROGRAM

* Change the depth reference to shank

Duell time

T DRILL S D1
F 0.868 nnh:—ev .
v Liol/ein * Enter the hole depth either as
Face .
10 X Shank 10mm incremental or
Z1 10.808 inc

DT [N s Drilling

-10mm absolute.

Esryredar

Contour
turning

Straight [USANEDCRETurning
Accept Circle

PROGRAM

— * Once the hole machining step has been
rilling
Centric >

P N0 GUIDE_SHAFT accepted, an open connector appears at the
§, M5 Stock removal v T=ROUGHING_TBB A FB.25/rev V248M Face o o q . . . . .
e T Cnerie > | bottom. This will be linked automatically with
N15 Finished t: GUIDE_SHAFT_CONTOUR 141
Lijfpus Finished par LA Drilling the hole positions later.
M M2B8 Stock removal v T=ROUGHING_T88 A FA.3/rev VZEBM Reaning >
M N25 Resid. cutting v T=BUTTON_TODL_8 A FB.25/rev V248H
g N3B Stock removal —wVV T=F INISHING_T35 A FB.12/rev V280H Deep hole
3 drilling>
M N35 Grooving THTTT T=PLUNGE-CUTTER_3 A FA.1/rev V158M
m N4B Thread long. v T=THREADING_T1.5 P1.5nn SBOOU Duts

[$=Rfas DRILL
Enn Progran end

@+ T=DRILL_5 FB.86/rev V148M Z1=18inc

Position
>

Repeat
position>

Straight [USSSEREENTurning
Circle

[Machine
from here

PROGRAM

* As an exercise, enter the four holes as

Position 1st position
i P z individual positions.
2% v Mcectann o The simpler solution for the positioning
0 \; 0 E— would be possible using the softkey £
" abs .
b %1 abs (holes on hole circle).
% Y1 abs
b - =
m X3 abs
3 Y3 abs
g.—‘ X4 abs
4 abs
i x5 abs
¥5 abs
X6 abs
¥5 abs
X7 abs
Y7 abs
lo position programned
Straight [IgSRIG Il Turning |Contour
Circle turning
PROGREN e
16 * Enter the hole positions here
0 = Face
0 % 20 " oon s
%
-16 (&) Bl
-16 ()| B i
X2 -16.808 abs
0 % Y2 8.0600 abs
0 &1 v 10000
= . x4 —:hz
16 09). L
¥5 abs
X6 abs
¥5 abs
abs
Straight [NgURG Il Turning |Contour
Accept Circle [turning
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PROGRAK

Drilling
Centric >
N8  GUIDE_SHAFT

NS Stock removal ¥ T=ROUGHING_TB8 A FB.25/rev V2dBM Face
N18 Blank: GUIDE_SHAFT_BLANK

N15 Finished part: GUIDE_SHAFT_CONTOUR

N28 Stock removal ¥ T=ROUGHING_TB8 A FB.3/rev V260M

Thread
Centric >

Drilling
Reaning >

HZ5 Resid. cutting ¥ T=BUTTON_TOOL_8 A FB.25/rev V24BH
Stock removal Vv T=FINISHING_T35 A FO.12/rev V2BBH e [ello
drilling>

N35 Grooving VIV T=PLUNGE-CUTTER_3 A FB.1/rev V150M

H4B Thread long. v T=THREADING_T1.5 P1.5mn S808U Outs

DRILL @+ T=DRILL_S FB.86/rev Y148H Z1=18inc

[t}
z
x
]

= 5o =<t ull qlaii k]

50 B01: Positions v+ ZB=8 XB=16 YB=B X1=8 Y1=-16 X2=-16

Progran end

Position
>

Repeat
position’

[Cantour
turning

MHachine
[From here

Straight DIFREETIEETurning
Circle

» After accepting the holes, the hole positions
are automatically linked with the previous
technology block.

Simula=-
tion

PROGRAM

[Sinulation active

H:06: 16

Straight [Drilling [Turning [Contour Sinula-

ircle

O

Lav]

PROGRAK

—windous view

turning tion

Details
>

0:686:16 Back«

Drilling |[Turning [Contour |Hilling |Misc. Sinula-  GEGEEGE]

Details

§:65:25 Ha,:k«

Straight [Drilling [Turning [Contour |[Milling |[Misc. Sinu Hachine

ircle

turning Fron here

eurning tion from here

Sinula-
tion
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7.8 Mill Rectangular Pocket

(C-axis or complete machining).

The rectangular pocket on the front face is produced in this section

Keys

Screen

Explanation

Hilling

Pocket

Tools

To
programn

B BN -1 4 o dlglfegf b

Straight
Circle

GUIDE_SHAFT

Drilling [Turning

Contour
turning

Peripheral surface/Face

T CUTTER 8 D1
F 8.838 nn/tooth

v 228 m/min
| Face |
Machining: v Rectang.

B o pocket
Single position

%0 0.880 abs Circular
vo 0.600 abs pocket
zB 8.808 abs

u 5.080

L 10.800

R 8.508

oB 30.000 °

z1 5.6800 inc

DXY 8.5008 nn

DZ 0.580

uxy 0.166 nn

Uz 8.108

Insertion:

from here

* The rectangular pocket is machined using the
size 8 milling tool. Insert the tool and enter the
associated technological
data.

e N1 o o il

Straight
Circle

GUIDE_SHAFT

Drilling [Turning

Pocket length

T CUTTER 8 D1

F 0.038 nn/tooth
v 226 n/nin
Face
Machining: v Rectang.
pocket
Single position
X8 0.800 abs
va 0.008 abs
za 0.008 abs
u 23.000
(N i0.660)
(] 0.508
o8 30.008 ©
z1 5.800 inc
DXY 8.500 nn
DZ 0.508
uxy 0.100 nn
uz 8.108
Insertion: Centric

FZ 0.100 nn/tooth

* Once the technological data has been entered,
enter the geometric data.

B BN -1 4 o dlglfegf b

Straight
Circle

GUIDE_SHAFT

Drilling [Turning

Contour
turning

Max. infeed plane

T CUTTER_8 D1
F 8.838 nn/tooth
v 228 m/min
Face
Machining: v Rectang.

B o pocket
Single position

%0 0.880 abs Circular
vo 0.600 abs pocket
zB 8.808 abs

u 23.000

L 23.600

R 4.808

oB 0.080 °

z1 3.600 inc

DXY L

DZ 0.580

uxy 0.166 nn

uz 0.188
Insertion:

from here

* Further geometric data
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Accept

PROGRAK

cowvio
¢ [

CREIEREK

~N =

Straight [Drilling [Turning
Circle

[Cantour
turning

Helix radius

T CUTTER_8 D1

F 8.030 nn/taoth

v 228 nénin

Face

Machining: v
Single position

xa 6.000 abs

va 8.000 abs

za 0.000 abs

W 23.080

L 23.080

R 4.000

rel 6.000 ©

Z1 3.800 inc

DXY 75.000 %

DZ 1.560

uxy 8.060

Uz 6.000

Insertion: helical

EP 1.880 nn/rev

ER nn

Rectang.
pocket

Circular
pocket

MHachine
[From here

* Finally, determine the insertion type from the

three possibilities: centered, helical and
reciprocating. Select helical in this case.

* EP = pitch of the helix
* ER = radius of the helix

* RW = insertion angle (for reciprocating)

Centered

Reciprocating

PROGRAK

P N@ GUIDE_SHAFT
§. M5 Stock removal 7
s N18 Blank:

{N15 Finished part:

I -|N28 Stock removal v
% £N25 Resid. cutting ¥
B N38 Stock removal —VVW
34 N35 Grooving VHUY
# N48 Thread long. v
2=

N45 DRILL

,\/]usa 801: Positions
£S5 Rectang.pocket ¥
END Progran end

T=ROUGHING_T88 A FB.25/rev V248M Face

GUIDE_SHAFT_BLANK
GUIDE_SHAFT_CONTOUR

T=ROUGHING_T88 A FB.3/rev VZ6aM
T=BUTTON_TOOL._8 A FA.25/rev V248H
T=FINISHING_T35 A FO.12/rev V2BAM
T=PLUNGE-CUTTER_3 A F8.1/rev V150H
T=THREADING_T1.5 P1.5mm SBBOU Outs

@+ T=DRILL_5 FB.86/rev V148M Z1=1Binc
a+ ZB=A X0=16 YB=0 X1=0 Yi=-16 X2=-16
@+ T=CUTTER_& FB.03/Z Y220H X0=0 YO=0

[Contour

Straight
>

Machine
from here

* The completed work schedule should now
look like this:

Sinula-
tion

Sinula-
tion

Straight [Drilling [Turning
Circle

0:09:24

[Contour Simula=-
turning tion

MHachine
[From here

* Workpiece in the 3-window view
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8 Example 4: Hollow Shaft

8 Example 4: Hollow Shaft

This chapter familiarizes you with further important ShopTurn functions:

* Internal machining of workpieces
» Extended editor

¢ Undercut form E

* Asymmetrical groove

120
Page 1 * -60 -5 Page 2 *
\
10
1x45° T
%
5 20 0, 15 i
1x45°%_| S DIN 509-E 1.0 0.4 10 7‘ /Y 1x45
I
@68 & / ~ @70
Y :
[a<
248
@40 Yy o @
DIN 509-E 1.0 x 0.4 N ) N
< T & &
1x45° 1x45° @24
235
@100
0 0
100 90 40 8 0

@105

Rohteil: >K
60° 60° @75

75 43 0
120 N

Alle nicht bemaften Radien R10

* Wegen der besseren Spannmoglichkeit wird zuerst die Seite 1 gefertigt.
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8.1 Create the First Workpiece Side

Create work schedule

Because the workpiece is to be machined from two sides (and produced without counterspindle), two work schedules must
be created. For technical production reasons, the work schedule is initially created for the left-hand
"HOLLOW_SHAFT SIDE1" side.

PROGRAH

HOLLOW_SHAFT_SIDE1

The program header can be accepted

X0 1685 .080 abs
FIeEeD Cxte Qo o s - I once the data shown on the left-hand
HOLLOW_SHAFT_SIDE1[l zr 125 . onnie
- - Z; Z Z, ZM =188 .000 abs .
i 2 ° Rotrast: Extenden side has been entered.
|y XRO 2.580 inc
0 XAT 5.080 abs
ZRO 5.0688 inc

Tool change pt  WCS
XT 120006 abs
ZT 2608000 abs
Safety distance:

sC 1.888 inc
Speed limits:

s1 3560.060 rpn

Unit of meas.

Contour
turning

Straight [Drilling [Turning
Circle

8.1.1 Face Turning

Keys Screen Explanations

PROGRAK

* The blank is faced to X-1.6 and ZO here.

Turning HOLLOW_SHAFT_SIDE1 Finishing allowance in Z
P e e 4 Because still a great amount of material (5
S . . ..
Stock rem 5 F 0.200 m/rev mm) remains on the front face, the Machinin,
v 248 n/min
> Machining: v -
e O field remains here at N .
Tool= Face
— o * The allowance of 0.5mm will be finished
X1 =-1.6060 abs
To Z1 ©.000 sbs 1ater.
program Ux o000 ino
T inc
fAccept Biraight [Prittics RS n o

PROGRAK

HOLLOW_SHAFT_SIDE1

* View of the work schedule after acceptance of
the first machining step.

Stock ren
>

P N5 HOLLOW_SHAFT_STDE1

10 Stock renoval ¥ T=ROUGHING_TB9 A FB.2/rev Y248H FaclD

END Progran end

Groove

Undercut
>

Machine
from here

Straight [Drilling [T
Circle
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8.1.2 Drilling

The workpiece is now drilled at the center.

Keys Screen Explanations
PROGRAH ; ;
Drilling LN S * Enter the technological and geometric data for
5 s - the drilling as shown in the picture on the left-
L = .
Drilling = g D A hand side.
Reaning > ‘.-‘
‘;\fJ % i Face
Drilling U | z1 i -67.808 inc
W DT NN s Drilling
Y
% —
‘[ND k4
Accept SOt ™ [y fien M=
PROGRAH
e - B | « The work schedule should now appear as
P N5 HOLLOW_SHAFT_SIDE1 e s fOllOWS.
%, M18 Stock removal ¥ T=ROUGHING_TB8 A FO.2/rev V248H Face [ead
[3=R15 DRILL e T=DRILL_32 FB.1/min V2dBM Z1=-57inc(E) imbaitd
END Program end
Drilling
Reanina >
PROGRAH i S
Position LN . » Enter the position data for drilling as shown
Alternat. . . .
P z in the picture on the left-hand side.
L e
Feq 78 t 0. 00056
ED s 00 ke
X1 N abs
Y1 abs
X2 abs
Y2 abs
X3 abs
Y3 abs
X4 abs
4 abs
X5 abs
¥5 abs
X6 abs
¥5 abs
abs
Accept el 0 (i Fron here
PROGRAN * The drilling technology and geometric data is
HOLLOW_SHAFT_SIDE1 Drilling . . .
3 T etz | automatically linked to each other in the work
§, W18 Stock removal ¥ T=ROUGHING_T8B A FB.2/rev YZ4OM Face Threed schedule.
§=- N15 DRILL @+ T=DRILL_32 F@.1/nin Y24BM Z1=-67inc entric
] 268 881: Positions o+ Z8=0 X8=8 YO=8 —
o0 Program end Reantng
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8.1.3 Blank Contour
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The blank contour of the workpiece is entered in this section. Because the workpiece is only machined from one side for

each work schedule, it suffices only to construct the blank contour to Z-65.

Hew
contour >

Keys Screen Explanations
Famiimr T ——— * Assign the name
turning

Please enter the new nane:

HOLLOW_SHAFT_BLANKE

"HOLLOW_SHAFT BLANK" to the blank
contour.

PROGRAK

HOLLOW_SHAFT_SIDE1

X 0.0680 abs
z 8.880 abs
a1l 0.008 °
a2 26.080 °

126+

Trans. to next element
FS 6.0860

B-1T~1 -4

Straight [Drilling [Turning (GRS

turning

* In accordance with the previous drawing,
construct the contour from the starting point
X0/Z0 shown on the left-hand side.

* Construct the contour to a maximum value of
Z-65.

* Close the contour at X0/Z0.

8.1.4 Machined Part Contour of the First Side External

The (red) contour of the machined part intentionally does

not correspond to the drawing. The machined part contour

+X

+Z

serves both as a limit for the rough-cut machining, but also,
and what is much more important, it specifies the exact
traverse path for the finishing. Thus, the construction
begins here at the hole diameter. This ensures that the end
face is finished cleanly. The contour end is an extension of
the chamfer extending outside the blank. The large

diameter is produced only in the second clamping.

Keys

Screen

Explanations

Hew
contour >

Please enter the new nane:

HOLLOW_SHAFT_SIDE_1_EJ|

* Assign the name
"HOLLOW_SHAFT SIDE 1 E" to the
contour.
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32

PROGRAM

HOLLOW_SHAFT_SIDE1

Starting point Z

32.8080 abs

[{W:[[5] abs.

* Set the starting point to X32/Z0.

Straight [Drilling |Turning Contour Hilling
Hccept Circle turning from here
PROGRAN . :
1 e - This path ends at X68 and has a chamfer as
+ P transition to the next element.
X NN abs
Trans. to next element
FS 1.0860
All para-
neters
Straight [Drilling |Turning Contour Hilling
Accept Circle turning from here
i * The horizontal path ends at Z-5.
HOLLOW_SHAFT_SIDE1 Chanfer/radius
—
z =5.0088 abs
2 20.808 © Tangent
prev.elen
Trans. to next element
0 0.660
e 2.2
END
All para-
neters
Straight [Drilling |Turning Contour Hilling IMachine
Accept Circle turning from here

VAR

Dialog
select

Dialog
accept

Accept

PROGRAM

[T
Qan|—
o

v

END

Straight
Circle

HOLLOW_SHAFT_SIDE1

Dir.of rot.:

160

20.000
£8.000 abs
BT abs
102 .642 abs
-15.0088 abs

@ 38.000 ©

FEEEEE:

Trans. to next element
0.880

Drilling [Turning

Contour
turning

Milling

Tangent
prev.elen

from here

« A circular arc in clockwise direction follows.
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PROGRAK

HOLLOW_SHAFT_STDE1

Chanfer/radius

[¥]
Alternat.

* A straight line to Z-55 follows.

&
P . . .
|1 z, oo e |« The undercut will be inserted later as a single
- 2 | — 126+ prev.elen
55 i’] . e, om et ol element.
- . L)
Ua
END
& ] R
Bj
All para-
neters
nccept Eﬁ:iight Drilling [Turning Eﬂl’}:‘::g Milling ?ﬁgniﬂzre
PROGRAH * A vertical path to X98, the initial diameter of
: HOLLOW_SHAFT_SIDE1 Chanfer/radius [$] p ’
Alternat.
+ po|® — the chamfer, follows.
T X 98 .080 abs
a2 278 .880 °© Tangent
— prev.elen
— Trans. to next element
188 FS
L
EET
All para-
neters
J Straight [Drilling |Turning Contour Milling [Hachine
Accept Circle turning [from here
PROGRAH * A slope extended outside the blank diameter
\.’ HOLLOW_SHAFT_SIDE1 Chanfer/radius [$] p
Alternat. . .
'S P \‘f o follows. This remains as chamfer after the
S z 59060 :hi Tangent : .
106 f;] = ] o o meoceten | second side has been machined.
;" 1 :5 fement
135 @ oo [0 Change |
£ selection
=
ficcept Eirajshe [Pritling (Turning  Fiukems e, e
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8 Example 4: Hollow Shaft

Accept

PROGRAM

HOLLOW_SHAFT_SIDE1

p |4
X 106 . 808 abs
W |7 z -59.888 abs
gm e al 135.808
M} - . «2 45.808 ©
— Trans. to next element
Yo : * 0.880

Straight |[Drilling
Circle

[Turning

Contour
turning

Milling

Chanfer/radius [IEYTY

from here

* The contour is accepted in the work schedule.

PROGRAM

HOLLOW_SHAFT_SIDE1

P NS5 HOLLOW_SHAFT_SIDE1

%, M1B Stock removal
%= N15 DRILL

M]Nza 801: Positions
\j1 N25 Blank:

138 Finished part:

v

T=ROUGHING_T8B8 A FB.2/rev V248M Face

@+ T=DRILL_32 FB.1/nin V248M Zi=-67inc
o+ 288 XB=0 YD=0
HOLLOW_SHAFT_BLANK
HOLLOW_SHAFT_STDE_1_E

naterial>

* Both contours are automatically linked in the
work schedule and, in accordance with their
sequence, marked as a blank or machined part
in the work schedule.

Stock renm
>

PROGRAM

HOLLOW_SHAFT_SIDE1

Machine relief cuts

* Now machine the machined part contour

P T using the cutting machining step.
TDD].S §: F 0.308 nnh:—ev .
o i * One of three settings can be selected
Ta UJ e for the description of the blank:
rFogram A% - . 1
prod [ > o 1. Cylinder: blank = cylinder
ux 8.2688 inc
- w i 2. Contour: blank = constructed contour
3. Allowance: blank = constructed contour
felief cuts: with defined allowance
« [t is not sensible to insert using the roughing
tool. Thus, the Relief cut field is changed to
fAccept Siraight [Pritling Jlurning LUl i iore No.
AL «Th ically linked with
o . e contours are automatically linked wit]
P N5 HOLLOW_SHAFT SIDE1 the cutting machining step in the Work
g&\ N18 Stock removal 7 T=ROUGHING_T88 A FB.2/rev Y248M Face
§€1 Ni5 DRILL @+ T=DRILL_32 F8.1/rev V248M Z1=-67inc SChedule-
‘)\f] N2B 081: Positions a ZB=0 X0=0 Y0=0 -
\_f N25 Blank: HOLLOW_SHAFT_BLANK 5:?;2?2{)
Vs MH3B Finished part: HOLLOW_SHAFT_STDE_1_E
I35 Stock removal v T=ROUGHING_T88 A F8.3/rev VZ260M
PROGRAA * Prior to the finishing, in this machining ste
Residt_xal HOLLOW_SHAFT_SIDE1 Hachine relief cuts g’ g p
Luzfietrall> P the residual material is cut in the concave
§“ T FINISHING_T35 A D1
Tools - z R0 s fillet.
M] g Machining : v
Y o * The Relief cut field must be changed to Yes to
To \j} 2 Outs.
progran % ) - allow the concave fillet to be taken into
. ux 0.200 inc . .
- | uz 0280 inc consideration.
Relicf cuts:
FR 0.208 nn/rev
Accept girsight [Pritbina Jlurning I From hore
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Stock ren
>
Tools

To
program

Accept

PROGRAK

END

Circle

HOLLOW_SHAFT_STDE1

Straight [Drilling [Turning

Roughing/Finishing O
Alternat.

T FINISHING_T35 A D1
F 8.158 nn/rev

v 280 n/nin
* Machining: T
Long.
oo Outs.

P

Relief cuts:

Contour
turning

Milling
[From here

* Finally, finish the contour.

* If necessary, load the appropriate tool in the
machining step if this is not suggested
automatically.

* The Relief cut field must also
be changed to Yes here.

8.1.5 Undercut

Four different undercut types are available for selection:

Undercut form E

]

Undercut form F

Undercut DIN thread Undercut thread

Once the outside contour has been completely machined, produce the undercut.Now create, as specified in the drawing,

the undercut form E.

Now create, as specified in the drawing, the undercut form E.

.
Keys Screen Explanations
PROGRAM .
Turning L sroe — Enter the data to create the undercut.
Alternat.
5
N T FINISHING_T35 A D1
L
Writareu = # ? Zammin
Nf] Position: [
: Und. t
v E10x0. Undercu
X8 68 .000 ab:
A9 Za =55 .660 :hz
%f X1 8.860 inc Undercut
%’l’ v v TN abs G 7
% Undercut
thrd DIN
g Undercut
thread
nccept E;:Zight Drilling QEOTGETTY Ea::z:g
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8 Example 4: Hollow Shaft

PROGRAH
HOLLOW_SHAFT_STDE1L
HOLLOW_SHAFT_SIDE1
Stock removal ¥
DRILL
881: Positions
Blank :
Finished part:
Stock removal ¥
Resid. cutting ¥
Stock removal — wvv
Undercut E

Progran end

Straight DPIZUNRLIERTUrning
Circle

T=ROUGHING_T88 A FO.2/rev V248M Face
@+ T=DRILL_32 FB.1/rev Y24BM Zi=-67inc
o+ 288 XB=0 YD=0

HOLLOW_SHAFT_BLANK

HOLLOW_SHAFT_STDE_1_E

T=ROUGHING_TBE A FB.3/rev V2GEH

T=FINISHING_T35 A FB.2/rev V240M

=FINISHING_T35 A FB.15/rev Y280H

T=FINISHING_T35 A FB.15/rev Y200H

Contour
turning

Drilling
Centric >

Thread
Centric >

Drilling
Reaning >

Deep hole
drilling>

Position
>

Repeat
position>

IHachine
from here

* This completes the 1st external side of the
workpiece.

PROGRAM

* To check, simulate the work schedule.

Straight |Drilling |Turning
Circle

0:02:43

Sinula-
ion

Sinula=
tion
. * Increase the view using the Details = or
Detail= k
Z
+DDI'I ey
Zoon
+
[Sinulation active
Straight [Drilling |Turning [Contour Sinula- [Machine
[turning tion rom here
« PROGRRH * The Volume model
Back

PROGRAM

Side view

Details

Cut

Straight
Circle

Drilling [Turning

11:21:41]

Sinula-
tion

Contour
turning

Machine
from here

« The ™* key is used to display the
workpiece in the cut view.

 End the simulation.
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8.1.6 Machined Part Contour of the First Side Internal

Once the work schedule has been completed for the first external side,

N\ now construct the internal contour (red contour) of the first side.
Keys Screen Explanations
[:Dnt'?ur ; ur ot o Unl | Akl CUGET CGThE 4. © . ASSlgn the name
turning v P v G G G "HOLLOWSHAFT SIDE 1 I" to the
Hew HOLLOW_SHAFT_SIDE_1_TJf Contour.
contour * Nn —
1_1
50 SHRFT,SIDEi Starting point Z * Because the WOI'kplCCe has already been
P 2 i faced, the starting point can be set to X50/Z0.
§1] P This ensures that the areas already faced are
Accept - not machined again.

PROGRAH

HOLLOW_SHAFT_SIDE1

Chanfer/radius [T

Z -67 .608 abs

BT -1

«g 270 .8809 °

Trans. to next element
FS a.608

schedule.

Straight [Drilling [Turning
Circle

Contour
furning

Machine
fron here

Milling

« Construct the internal contour
to the Z value -67 shown on the left.

* Finally, accept the contour in the work

* The chamfers and radiuses are constructed as
a transition to the next element (because the
first chamfer does not have any previous
element, it is created as a path).
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8 Example 4: Hollow Shaft

e * The geometric values should be present
R in the work schedule in this form.
gz]
% .
% al naterialy
1%
M
v
i
-
END
g
PROGRAM i ini i insi
Stock ren HOLLOW_SHAFT_SIDE1 Hachine relief cuts [§] ' In thlS maChln,lng Step’ the size 80 lnSIde
> 5 atemat | royughing tool is used to cut to the constructed
i T ROUGHING_TB® I D1 . .
= £ 0.250 e inside contour.
,\/] Hachining: bl L. . i
el e Lo * The machining must be changed to inside.
I
T
Z I b T - * Because drilling has already been done there,
2 1 uz 8.280 inc .
z BL Cylindor no blank contour needs to be taken into
i XD 32.808 abs . . A ..
i o consideration for the internal machining.
} Consequently, the Blank description field is
= switched to Cylinder.
Accept Eﬂ:ﬁgﬂ; from here
PROGRAH * The work schedule shows the important
HOLLOW_SHAFT_SIDE1 . . . . .
P N5 HOLLOW_SHAFT_SIDE1 detalls Ofthe machlnlng Steps. Thls perm1ts a
%, M18 Stock removal ¥ T=ROUGHING_TB8 A FO.2/rev V24BH Face ock rem . .
gz H15 DRILL @ T=DRILL_32 FB.1/rev V248M Z1==-67inc Srask & faSt CheCklng Of the teChnOloglcal data.
‘;\/] NZB 0B1: Positions aw ZB=A XB=A YO=0 .
\_rqHes5 Blank: HOLLOW_SHAFT_BLANK 5:§;E?Si>
Y4 MN3B Finished part: HOLLOW_SHAFT_STDE_1_E
% N35 Stock removal v T=ROUGHTNG_TB8 A FA.3/rev VZEBM
M H4B Resid. cutting v T=FINISHING_T35 A FO.2/rev V248H
% N45 Stock remnoval frinv) T=FINISHING_T35 A FB.15/rev YZ88M
é@ N5B Undercut E T=FINISHING_T35 A FA.15/rev V200H
Yy 4 NS5 HOLLOW_SHAFT SIDE_1_I
] 68 Stock removal v T=ROUGHING_T88 I FB.Z5/rev VZBOM
END Progran end
Straight |Drilling |Turning Contour
Circle turning
PROGRAN * Fini i -
Stock ron - S Finish the previously rough-cut contour here.
5
§:‘Z E FI"ISH;’_‘ZEEB:S.;:‘I;:UDI
,\f] Machining: T
v Long.
Insid
\; «
M
v
i@
\;} Relief cuts: EELEE
END
Accept
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Simula-
tion

0

Details
>

Cut

Sinula-
tion

PROGRAK

Volume model

11:21:41]

Straight [Drilling [Turning il1i Machine
Circle from here

* Check the workpiece as produced this far by
"playing" with the individual simulation
views.

PROGRAK

* The next step of the undercut form E is added

Turning HOLLOW_SHAFT_STDE1 Cross feed X .
5 Undercut farn £ to the end of this work schedule. Ensure the
% FINISHING T35 I D1 ..
Undercut - F o 150 wasvew correct position of the undercut.
ﬂ’] Position: %
s E 1.8 = 0.4 Undercut
xa 48.000 abs
\J 20000 abe
o X oosoine  [undercu
3; v  EEERCIT inc forn F
b . s
y
4
v
|
END
Straight [Drilling RINaglr]
Circle
Accept
Errmm—— PROGRAH * Zooming the side view allows the traverse
. Volume model
(S ‘ paths to be checked.
Details
Zoon
+

Sinula-
tion

Straight [Drilling [Turning [Contour [Milling
turning From here

0LLOW_SHAFT_SIDE1L

P NS5 HOLLOW_SHAFT_SIDE1

1, MN1B Stock removal ¥ T=ROUGHING_T88 A FB.2/rev Y246M Face
%= N15 DRILL @+ T=DRILL_32 F@.1/rev V248M Zi=-67inc
Af]naa 881: Positions @+ ZB=0 XO=0 YD=08

i 7 N25 Blank: HOLLOW_SHAFT_BLANK

i {N38 Finished part: HOLLOW_SHAFT_SIDE_1_E

W |N35 Stock removal ¥ T=ROUGHING_T88 A FB.3/rev Y260M

L £1N4B Resid. cutting ¥ T=FINISHING_T35 A FB.2/rev V248M

M AN45 Stock removal — wwW T=FINISHING_T35 A FB.15/rev Y280M
g M58 Undercut E T=FINISHING_T35 A FB.15/rev V280
i 7 NS5 HOLLOW_SHAFT_SIDE_1_I

ggJ NEB Stock removal ¥ T=ROUGHING_T80 I FB.25/rev Y288M

WA NES Stock removal — www T=FINISHING_T35 I FB.12/rev V280
i BNTB Undercut £ T=FINISHING_ T35 I F8.15/rev VzaOM &

* The complete work schedule for the first side
of the workpiece looks like this:
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8 Example 4: Hollow Shaft

8.1.7 The Extended Editor

ShopTurn offers a number of special functions that allow the reuse and management of parts of the work schedule. These
special functions can be reached at any time using the key on the slimline operator panel or with the Shift+F9 key

combination on the PC keyboard.

The descriptions of these functions follow:

The Mark function allows several machining steps to be selected

Hark
for further machining (e.g. Copy or Cut).

B The Copy function copies machining steps to the intermediate storage.

Paste The Paste function adds machining steps from the intermediate storage into the work schedule. The
insertion is always made after the currently marked machining step.

e The Cut function copies machining steps to the intermediate storage and at the same time deletes the
original entry. This softkey can also be used for "pure" deletion.

Fi The Find function searches for text in the program.

ind
Renane The Rename function changes the names of contours, directories or work schedules.
YT The Renumbers function renumbers the machining steps.
« The Back function returns to the previous menu.
Back

One of the previously described functions is applied in the following section to also use the red blank contour in the

following work schedule for the second side of this workpiece.
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PROGRAH

HOLLOW_SHAFT_SIDE1

[

SR 4 Ay ¢ ol Rkt

128

Straight
>

This (red) blank contour should now be

copied into the intermediate storage of the

control.

Contour
turning

Hachine
from here




8.1.8 Copy a Contour

ShopTurn Training Document

Keys

Screen

Explanations

PROGRAK

P N5
T, Mo
§a]u15
A Anza

]

38
I { N35
3 £ Nag
g A NaS
ig Nsa
s NEE
%]NEB
I | NES
7 n7e

END

Straight
Circle

HOLLOW_SHAFT_SIDE1

HOLLOW_SHAFT_SIDE1
Stock removal v
DRILL

801: Positions
Blank

Finished part:
Stock removal v

Resid. cutting 7

Stock removal — VUW T=FINISHING_T35 A FO.15/rev V2BAM

Undercut E

HOLLOW_SHAFT_SIDE 1 I

Stock removal v
Stock removal
Undercut E

Progran end

b

Stock ren
>

T=ROUGHING_TS0 A F8.2/rev Y24BM Face
@ T=DRILL_32 FO.1/rev Y24BM Z1=-67inc
@+ Z0=0 X0=8 YB=0

HOLLOW_SHAFT_BLANK

HOLLOW_SHAFT_SIDE_1_E

T=ROUGHING_TB8 A FB.3/rev V26OM

T=FINISHING_T35 A FB.2/rev VZ4BM

Undercut
>

T=FINISHING_T35 A FO.15/rev VZB8M

DUGHING_TBA I FB.25/rev VZBEM
INISHING_T35 I F@.1Z/rev VZBEAM
T=FINISHING_T35 I FO.15/rev VZ2BBM

Drilling [UaST i Machine

from here

* Use the <arrow>-key
to select the blank contour.

PROGRAK

P NS
%, M@
= N15
_N"]NZB
[\

W=
g N35
3.4 NaB
Bz I NAS

{g Nsa
] ] NS5

Bt | NEB
Y - NES
% N7o

END

HOLLOW_SHAFT_STDE1

HOLLOW_SHAFT_SIDE1
Stock removal 7
DRILL

001: Positions
Blank:
Finished part:
Stock removal 7
Resid. cutting v
Stack removal

Undercut E

HOLLOW_SHAFT_STDE_1_T

Stock removal 7
Stock removal
Undercut E

Progran end

7 T=FINISHING_T35 A FO.15/rev V2BBM

b T=FINISHING_T35 I FO.12/rev V2BAM

T=ROUGHING_T88 A FB.2/rev V240M Face
c# T=DRILL_3Z FB.1/rev V248M Z1=-67inc
T ZB=8 X0=0 YD=0
HOLLOW_SHAFT_BLANK
HOLLOW_SHAFT_SIDE_1_E
T=ROUGHING_T88 A FB.3/rev V26aM
T=FINISHING_T35 A FB.2/rev V248M

T=FINISHING_T35 A FO.15/rev V2B8M

T=ROUGHING_T88 I F8.25/rev VZ08M

T=FINISHING_T35 I F.15/rev V28BM B

* The extended editor opens.

Copy

Straight [Drilling [T Machine
Circle from here
PROGRAK

-

RER TR e CE

Straight
Circle

HOLLOW_SHAFT_STDE1

1208

s

Renunber>

Drilling [UTaST

Contour
turning

* Pressing the i key copies the selected
contour into the control's intermediate
storage. It remains stored there until the Copy
or Cutkey is pressed or the control is switched
off.
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8 Example 4: Hollow Shaft

8.2 Create the Second Workpiece Side

Create work schedule

The work schedule for the second side of the workpiece is created in this section. A new work schedule with the name

"HOLLOW_SHAFT SIDE2" is created.

PROGRAH

HOLLOW_SHAFT_SIDEZ2

nhsin

Blank: Cylinder
New ShopTurn progran X0 105 .080 abs
Please enter the new name: Z0 5.880 abs
ZI -128.808 abs
HOLLOW_SHAFT_STDEZ] o ™ -180.008 abs
Retract: Extended
! : XRO 2.588 inc
! XRI 5.0688 abs
; A AT ZRO 5.088 inc
~1pe / Tool change pt  MCS
' XT 120.008 abs
ZT 280000 abs
208 Safety distance:
e S — -1 1.868 inc
LZ -15@ -18a -58 a 58 |Speed limits:
s1 35600.068 rpn
Unit of meas.

Drilling |Turning

Straight

Contour
ircle i

turning

8.2.1 Face Turning

The workpiece is first faced to Z0 with an allowance of 0.5mm.

[¢]
Alternat.

The program header is accepted after

entering the data shown on the left.

Explanations

Keys Bildschirm
Turning HOLLOW_SHAFT_STDEZ Finishing allowance in Z
P
. T ROUGHING_T88 A D1
F 8.208 nn/rev
Stock ren; o v 248 n/nin
128 Machining: v
Position: L
Tools Face
e X0 105.800 abs
za 5.000 abs
X1 -1.680 abs
To ol z1 0.000 abs
D 2.508 inc
progran ux 8.808 inc
UZ WY inc
Straight |Drilling NIFTSETE] [Contour
Accept Circle [turning

* The blank is faced to X- 1.6 and ZO. The
finishing of the end face is performed later by
machining the inside contour.
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P NO© HOLLOW_SHAFT_SIDEZ

T=ROUGHING_T88 A FB.2/rev V240M Face

* View of the work schedule after accepting the
first machining step.

8.2.2 Drilling

The workpiece is now drilled at the center.

Keys

Explanations

Drilling
Drilling
Reaning >

Drilling

Accept

=

Straight DIFREETIEETUrning

Duell tine

0.108 nn/rev
240 n/nin

-57.800 abs
[Nl s

* Enter the technological and geometric data for
drilling as shown on the left in the picture.
Because the first side has already been drilled
to Z-67, drilling only needs to be done to Z-57.

P N8 HOLLOW_SHAFT_SIDEZ
%, N5 Stock removal

T=ROUGHING_TE88 A FB.2/rev Y240M Face
v+ T=DRILL_3Z F8.1/rev V248M Z1=-57

» The work schedule should now look like this:

Position
>

Accept

Straight DISESENEETurning
v

2nd position

0.060 abs

6.860 abs
8.880 abs

I abs

abs
abs
abs
abs
abs
abs
abs
abs
abs
abs
abs
abs

* Enter the position data for drilling as shown
on the left in the picture.
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8 Example 4: Hollow Shaft

PROGRAM

HOLLOW_SHAFT_STDEZ

P HO HOLLOW_SHAFT_SIDEZ

N Program end

* Drilling technological and geometric data is
automatically chained to each other in the

§u N5 Stock removal 7 T=ROUGHING_T86 A FB.2/rev V248H Face fro., WOrk Schedule.
§u] NiB DRILL @+ T=DRILL_32 FO.1/rev V2dBM Z1=-57
| ~/BIN15 001: Positions - 20=0 X0=0 YB=0

8.2.3 Adding the Blank Contour

The blank contour contained in the intermediate storage is added in this section. If this is no longer in the intermediate

storage, it must be re-copied from the first work schedule.

Keys Screen

Explanations

PROGRAM

HOLLOW_SHAFT_SIDE2

P N8 HOLLOW_SHAFT_SIDEZ

| /BIN15 8B1: Positions

END Progran end

Paste

Drilling
Centric >
%, M5 Stock removal v T=ROUGHING_T88 A FB@.Z/rev VZ48M Face
gz] H18 DRILL @+ T=DRILL_32 FB8.1/rev V248M Z1=-57

aw ZB=B XB=A YO=0

Thread
Centric >

Drilling
Reaning >

Deep hole
drilling>

* After calling the extended editor, the Paste
key adds the blank contour to the work
schedule.

PROGRAM

HOLLOW_SHAFT_SIDE2

P M@ HOLLOW_SHAFT_SIDE2

26 HOLLOW_SHAFT_BLANK
N Progran end

&, M5 Stock removal v T=ROUGHING_T88 A FA.Z/rev VZ48M Face
gz Ni8 DRILL a» T=DRILL_32 FB.1/rev V248H Z1=-57
A’ AN15 8B1: Positions @+ ZB=B XB=8 YA=8

* The machining steps are always added after
the activated machining step.

8.2.4 Machined Part Contour of the Second Side Outside

7 //M/
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Once the blank contour has been added, the outer part
of the workpiece is constructed.

The asymmetric groove will be produced later.
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Keys

Screen

Explanations

END Do . .
— * Assign the name
turning Please enter the new nams: "HOLLOW_SHAFT SIDE 2 E'"to the
Hew HOLLOW_SHAFT_SI0E 2 EX contour of the second outer side.
contour »
2 E
PROGRAMH * The starting point of the contour lies at the
HOLLOW_SHAFT_STDEZ Starting point Z g p
start of the chamfer (X57/Z0).
X 57.8680 abs
Z NN sbs
nccept Eﬁ:iight Drilling [Turning Eﬂ:}:\::g
PROGAAK « Construct the contour yourself'to the end point
HOLLOW_SHAFT_STDEZ Chanfer/radius DilEtE y p
G il at Z-65 and X100.
T Z =65 .0680 abs
% o2 90,000 ©
==
N':l /‘ :gﬂns. to ﬂnlenxﬂla elenent
1
=
fAccept Siraight [Pritting [Turning  Fokems R
PROGAAK « Enter the data for the rough cutting of the
Stock ren HOLLOW_SHAFT_STDEZ Blank description a1 O g g
ternat. .
% P outside contour.
% T ROUGHING_T88 A D1
Tools & v & Seominin
N'] Machining: v
Long .
To \\j:I - Uut:
program P
. D 2.880 inc
END ux 0.260 inc
Uz 0.260 inc
4 BL SO
Relief cuts:
fAccept Sirajght [Prifling [Turning  FRQRemaggtitLine R
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8 Example 4: Hollow Shaft

HOLLOW_SHAFT_SIDE2
P NB HOLLOW_SHAFT_SIDEZ
%, N5 Stock removal ¥

gz] H18 DRILL
~

Ni5 0B1: Positions

\_? NeB Blank:

T=ROUGHING_TB8 A FO.2/rev V24BH Face
@+ T=DRILL_32 FB.1frev V24BM Z1=-57
o+ ZB=B XP=0 Vo=
HOLLOW_SHAFT_BLANK
HOLLOW_SHAFT_SIDE_2_E
T=ROUGHING_TBA A FA.3/rev VZBEH

Stock rem
>

Residual
material>

N25 Finished part:

Stock removal

END Progran end

* The cutting machining step is again
automatically appended to the contours.

* Enter the data for finishing the outside

Sinula-
tion

B:01:53

Straight [Drilling [Turning |Contour Sinula- [TEENTS
Circle turning tion from here

Stock rem Roughing/finishing O
¥ Alternat.

P contour.
< T FINISHING T35 A D1
= 8.156 nn/rev

Tools b z] v 280 ninin
~ Hachining: v
W Long .

To W 884 Outs.

programn o @
END aa-

Relief cuts:
v Straight [Drilling [Turning (Rt eli1ling

Accept Circle turning
HOLLOY_SHAFT_STDEZ C g ..
e LN ST 31052 * Append the finishing machining step to the
%, M5 Stock removal v T=ROUGHING_T88 A FA.2/rev Y248M Face rough-Cuttlng maChlnlng Step.
guj N1 DRILL @+ TEDRILL_32 FB.1/rov V24BH Z1=-57
A/ AN15 @91 Positions T+ 200 XB=0 YO=0 S——
\_[ NZ8 Blank: HOLLOW_SHAF T_BLANK n:i; rLi.:l)
\{NE5 Finished part: HOLLOU_SHAFT_STDE_2_E
% N38 Stock removal 7 T=ROUGHING_T88 A FB.3/rev VZ6BM
Stock renoval T=FINISHING_T35 A FB.15/vev Y288H

Er—— — * Representation of the second side in the
olune node

tion

Volume model
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8.2.5 Create an Asymmetric Groove
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The yellow area is produced as an asymmetric groove in this

section.

2z

+X

+Z

Keys

Screen

Explanations

Turning

Groove

W

PROGRAK

HOLLOW_SHAFT_STDEZ

Finishing allowance

P
% T PLUNGE-CUTTER_3 AD1
= F 8080 nh/rev
8= v 188 n/nin
N’] Machining: FHIER
v Position: LY
xa 70.000 abs
Y za -55.880 abs
g B1 16.800 inc
T 5.500 inc
4 a1 0.000 ©
| | a2 15.088 °
R1 6.000
50 Rz 2.000
R3 6.000
R4 0.000
3.000 inc
IR inc
1

* Select the appropriate tool and enter the

values shown on the left for the groove.

Straight |[Drilling RO agiBElContour Machine
Accept Circle turning from here

HOLLOW_SHAFT_STDEZ Stock ren
>

P NO HOLLOW_SHAFT_SIDEZ
%, N5 Stock removal v T=ROUGHING_T88 A FB.2/rev V240M Face

gﬂ]lﬂﬂ DRILL a# T=DRILL_3Z FB.1/rev V248M Z1=-57
N’ N15 881: Positions T ZB=0 X0=0 YO=8

Undercut
‘s N28 Blank: HOLLOW_SHAFT_BLANK >
\_r{N25 Finished part: HOLLOW_SHAFT_SIDE Z_E
A {N38 Stock removal v T=ROUGHING_T88 A FB.3/rev V26aM
M- N35 Stock removal Vv T=FINISHING_T35 A FA.15/rev V2BBM

48 Grooving T=PLUNGE-CUTTER_3 A F8.88/rev V186HED [ZTEYT3

Progran end

Straight [Drilling [T
Circle

Contour
turning

* This machining step now completes the

outside machining of the second workpiece

side.
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8 Example 4: Hollow Shaft

8.2.6 Machined Part Contour of the Second Side Inside

The inside of the previously drilled part is machined in this section.

This requires the creation of the inside contour.

Hew
contour >

21

END

HOLLOW_SHAFT_SIDE_2_Ij

L+x
@r>
+Z
Keys Screen Explanations
Contour ;; [Now comtonr SRR * Assign the contour the name
turning Please enter the new nane: "HOLLOWisHAFTisIDEJiI".

57 (&)

PROGRAM

HOLLOW_SHAFT_SIDEZ

Starting point Z

X 57.8680 abs
z [IN°[5[5) abs.

* Because the end face still has a finishing
allowance, the starting point is placed at X57
and Z0. In this way, the end face is then
machined for the subsequent contour turning.
Because the first side has already been
machined to Z-67, the contour ends at Z-55.

fccept g::igm Drilling [Turning Eﬂ:rt‘.;:;
SALL * Care must be taken during the creation of the
HOLLOW_SHAFT_SIDEZ g
p T SR contour that the arc elements merge
N w240 :
el w o B tangentially.
.NJ —~ Trans. to u"EBXBtB elenent
- * Note: The tangential transition applies only to
the main elements, i.e. arounding is appended
to the main element.
Main element
Rounding
Straight [Drilling [Turning [RNNIEEMilling [Misc.  [Simula- [Machine .
Circle turning Tarlgentl al \
-~ L}
6
Non-tangential
Accept
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PROGRAK

HOLLOW_SHAFT_STDEZ

P N@ HOLLOW_SHAFT_SIDEZ
%, M5 Stock removal v
R N18 DRILL

N']N15 601: Positions

s N28 Blank:

\s{N25 Finished part:

B {N38 Stock renoval v
- N35 Stock removal TV
3£ N4B Grooving TV
[\_BWH45 HOLLOW SHAFT SIDE 2 I
END Progran end

Straight [Drilling
Circle

[Turning

T=ROUGHING_T88 A FB.2/rev V240M Face

@+ T=DRILL_32 F8.1/vev Y24BM Z1=-57
@+ 28=0 XB=8 Y0=0
HOLLOW_SHAFT_BLANK
HOLLOW_SHAFT_STDE_2_E
T=ROUGHING_T88 A FB.3/rev Y26aM
T=FINISHING_T35 A FO.15/rev V288M

T=PLUNGE-CUTTER_3 A F8.88/rev V186M

Contour
turning

contour >

Stock ren
>

Residual
naterial>

MHachine
[From here

* The inside contour has been accepted in the
work schedule.

Stock ren
>

PROGRAK

HOLLOW_SHAFT_SIDEZ

HMachine relief cuts

3]
Alternat.

* Use the FINISHING TOOL 80 I tool for
the inside rough cutting.

= T ROUGHING_T8O I D1
TDD].S i‘ F 0.258 m-nh:ev . ..
= ot * Switch the machining to Inside.
oy Long. -
To \J Insid o_s
progran \;1 . * To ensure that the 80°-insert
v M Ux o200 ine does not insert, the Relief cut setting
an- uZ 0.200 inc
i BL Cylindor should be changed to No.
\J-| + + XD 32 .080 abs
. ZD B.8080 abs
Relief cuts: LI
END
ncce‘p/t Eirajshe [Pritling (Turning  Fiukems e, e
PROGREH « Use the FINISHING T35 I tool for the
Residual HOLLOW_SHAFT_SIDEZ Hachine relief cuts 3] — —
i Alternat. . .
el P s residual material.
§“ T FINISHING_ T35 I D1
Tools 3= v O miin
.N"] Machining: v
88 ong .
To E I;n;:d
program
% D (-1 .808 %m:
ol U o560 ine
A Relief cuts:
FR 0.200 nn/rev
Accept Eirajshe [Pritling (Turning  Fiukems e, e

Stock ren
>
Tools

To
progran

Accept

PROGRAK

HOLLOW_SHAFT_SIDEZ

HMachine relief cuts

P
¥ T FINISHING_T35 I
= F 6.120 nn/rev
§¢=] Y 280 n/nin
N Machining: i
v oy Long.

Insid
Y «

Relief cuts:

Straight [Drilling [Turning
Circle

Contour
turning

D1

3]
Alternat.

MHachine
[from here

* Then use the FINISHING T35 I tool to
finish the inside contour.
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8 Example 4: Hollow Shaft

Sinula-
tion

PROGRAM

HOLLOW_SHAFT_SIDEZ

P N8 HOLLOW_SHAFT_SIDEZ
§u M5 Stock removal 7

%= N18 DRILL

M]Nm 801: Positions

Vs N28 Blank:

\s{N25 Finished part:

M N3B Stock removal ¥
¢ M35 Stock removal WV
3£ MN4B Grooving FHTTT
%y Nd5 HOLLOW_SHAFT_SIDE 2_I
Yn¢ | NSB Stock removal
% £-|N55 Resid. cutting
68 Stock removal

v
v

Progran end

Straight |Drilling |Turning
Circle

T=ROUGHING_T8B8 A FB.2/rev V248M Face
o T=DRILL_3Z2 F@.1/rev Y248M Z1=-57

o+ 288 XB=0 YD=0
HOLLOW_SHAFT_BLANK
HOLLOW_SHAFT_STDE_2_E

T=ROUGHING_T88 A F8.3/rev VZEBH
T=FINISHING_T35 A FB.15/rev Y288M
T=PLUNGE-CUTTER_3 A FA.88/rev Y186H

T=ROUGHING_T88 I FB.25/rev V280H
T=FINISHING_T35 I FA.12/rev V240H
T=FINISHING_ T35 I FO.12/rev V2B8H

Contour
turning

Residual
naterial>

IHachine
from here

» Now simulate the complete work schedule.

C 0

Details

Cut

Sinula
tion

PROGRAM

Yolume model

Straight |Drilling |Turning
Circle

0:01:55

EFU T LM ach ine
ion from here

* To check the internal machining, the cut
workpiece can be viewed.
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Finally, some photographs

of a hollow shaft in production ...
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9 And Now We Produce

9 And Now We Produce

Now having worked through the examples, you have a
consolidated knowledge of the creation of work schedules in

ShopTurn. The production of the workpieces follows.

9.1 Approach refrence point

After switching on the control, the reference point of the machine must be approached before running the work schedules
or before traversing manually. This enables ShopTurn to find the counting begin in the position measuring system of the

machine.

Because the approaching of the reference point depends on the machine type and manufacturer, only a few general notes

can be given here:

1. Fahren Sie das Werkzeug ggf. auf eine freie Stelle im Arbeits-
raum, von wo aus in alle Richtungen kollisionsfrei verfahren
werden kann. Achten Sie dabei darauf, dass das Werkzeug danach
nicht bereits hinter dem Referenzpunkt der jeweiligen Achse liegt

(da das Anfahren des Referenzpunktes je Achse nur in einer

Richtung erfolgt, kann dieser Punkt sonst nicht erreicht werden).

2. Fiihren Sie das Anfahren des Referenzpunktes exakt nach den

Angaben des Maschinenherstellers durch.
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9.2 Clamp Workpiece

To ensure the production adheres to the specified dimensions and obviously also for your safety, a fixed clamping

appropriate for the workpiece is necessary.

Normally a three-block chuck is used here.

9.3 Set Workpiece Zero Point

Because the position of the workpiece in the Z-direction is not known, you must determine the workpiece zero point in Z.

Because it is a rotating part, the center point is always X0 relative to the X-axis.

In the Z-axis, the workpiece zero point is normally determined by scratching using a calculated tool.

PROGRAH

Side vieuw
T

Symbol for the workpiece zero point W

B;:02:43

Straight [Drilling |Turning Contour Sinula- Hachine
Circle turning tion from here
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9 And Now We Produce

9.4 Execute Work Schedule

The machine has now been prepared, the workpiece is setup and the tools have been measured (refer to Chapter 4). Now

at last we can start:

Keys Screen Explanations
DIRECTORY , i * Select the directory that contains the required
Type Loaded Size Date/tine A .
PIECES WPDY .. work schedule. This is the WERKSTUECKE
DRIVE_SHAFT MPF 2872 07.88.20081 18:14 .
Progran GUIDE_SHAFT WPF 2886 B5.88.2081 15:34 (:WORKPIECES) dlreCtOl’y fOI' the examples
O=hE=E=0 HOLLOW_SHAFT_SIDEL WPF 3749 ©7.08.2081 16:38 in this document.
HOLLOW_SHAFT_STIDEZ A7.68.2001
TAPER_SHAFT HPF 22066 07.88.2001 18:17 .
* The Execute key loads the work schedule in
the AUTO mode.
Execute
Free menary Hard disk : 2147155968 NC: aesvess |Continue
© ﬂt“”'m — - * Because the work schedule has not yet been
Wait: No spindle enable [HOLLOW_SHAFT_SIDEZ Function Tun il’l a controlled manner, set the feed
Position [nnl — .
: s 56.734 Tormeen  wffnds’ | potentiometer to zero so that you have
1 B.808
n . n
W 1.000 0.000F 0.000 evc.%ryt.hlng under control" from the
8.200 wn/min beglnnlng.
ek * If you also want to view a simulation during
\J 7 HeB Blank HOLLOW_SHAFT_BLANK the production, the Trace function must have
N25 Finished part: HOLLOW_SHAFT_SIDE_2_E . . .
1 T T T R been selected prior to the start. This is
¢ N35 Stock removal WU T=FINISHING_T35 A FB.15/rev Y280M essential tO ensure that all traVerSC paths are
M N4B Grooving TETTT T=PLUNGE-CUTTER_3 A F@.88/rev Y188M .
- s N45 HOLLOW_SHAFT_SIDE_2_T dlSplayed.
%JNSE Stock renoval v T=ROUGHING_T88 I FB8.25/rev VYZBOM
prosean | | Start the production with the - key and use
the feed potentiometer to check the speed of
the tool movements.
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As easily and as fast as you
have created these

workpieces with ShopTurn...

199

' /,J ... you will now also be able
to create YOUR workpieces
with ShopTurn.
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How Fit Are You With ShopTurn?

10 How Fit Are You With ShopTurn?

The following 4 exercises form the basis for your personal test for working with ShopTurn. As an aid, a possible work

schedule is displayed for each of the exercises. The mentioned times are based on the procedure appropriate for this work

schedule. Please consider the mentioned times as a general orientation for your answer to the above question.

Exercise 1: Can you manage this with ShopTurn in 10 minutes?

®
0
_ )‘@’
\o)
260 @50 @42 240
= M20x1.5
P | b S s
Y U
643
. 5
'-':a 85 -65 -50 -25 -18 0
e - 120 .
U EXERCISE_1
% (P ND  EXERCISE_1
g gﬁ H5 Stock renmoval 7 T=ROUGHIHG_T8H8 A FA.25/rev YZ24HH Face
% gﬁ H18 Stock renmoval prrry T=ROUGHIHG_T88 A FA.Z2/rev VZ28UH Face
Y r 4 H15 CONTOUR_1
% % HZB Stock renmoval 7 T=ROUGHIHG_T8H A FA.3/rev VZ6HH
% HZ5 Stock renmoval prrry T=FINISHIHG_T35 A FA.15/rev VZ80H
m %Té H38 Groowving THTTT T=PLUHGE-CUTTER_3 A FB8.1/rev W158H H3
m H35 Thread long. W T=THREADIHG_T1.5 P1.5mm S8B8U Duts

MM
=
=

EMD

Program end

In this work schedule, the workpiece is milled to size in two machining steps. This means that the starting point of
CONTOUR _1 can be placed at the start of the first chamfer.
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Exercise 2: Can you manage this with ShopTurn in 10 minutes?

Q) (;Q/ N
& NG
&
265 255 250
280 . — @230
Y
P Vel
% -85 -70 -40 25 0
120 -]
.
EXERCISE_Z
= B EXERCISE_Z —+
w1 B 5 =
& HS5 Stock removal v T=ROUGHIHG_T88 A FA.Z5/rev YZ40M Face
“ — & H18 Stock removal vy T=ROUGHIHG_T88 A FA.Z2/rev YZ280H Face
“ % r 4 Hi5 CONTOUR_Z
w _ % HZB8 Stock renoval T T=ROUGHIHG_TS8H A FA.3/rev VYZ6HM
< %}”g HZ5 Resid. cutting " T=FIHISHING_T35 A FA.15/rev S5Z248rev.
% H38 Stock removal frovn) T=FINISHIHG_T35 A FA.15/rev VZ280H

M
=
=

END Progran end

The automatic cutting of residual material can be used optimally here.
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Exercise 3: Can you manage this with ShopTurn in 10 minutes?

S5 S
% X
/‘ 300
&
Y
Qy
246 246 @55 216 R20
@60 . = 34
Y 1
] &
98  -88 -60 45 32 0
120 -

EXERCISE_3

P
-
%
\s
M,

1 B3
_ % H5 Stock removal v T=ROUGHIHG_T88 A FA.25/rev VYZ248H Face
gﬁ H18 Stock removal frarry T=ROUGHIHG_T88 A FA.25/rev VYZ8HH Face
A % f= H15 CONTOUR_3
% HZ8 Stock removal w7 T=ROUGHIHG_T88 A FA.3/rev VZ60H
% - %ﬂg H48 Resid. cutting w7 T=BUTTOH_TOOL._8 A FB.Z2/rev S5Z248rewv.
% HZ5 Stock removal T T=FINISHIHG_T35 A FA.15/rev YZ80H
Er"":l END Program end

Note: Create the radius 5 in two steps.
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Exercise 4: Can you manage this with ShopTurn in 15 minutes?

i 2
v

@120

-90 -60 -40 0
2x45°
&
) 2110
@9 T 2100
X -
©80
270
DIN509-E 1.0 x 0.4 15"1’@[ 60
R
‘ ,f,/ 236

120

EXERCISE_4

B EXERCISE_4

HS Stock removal v
H18 Stock removal VY
H15 COHTOUR_4
HZ28 Stock removal v
H25 Stock removal VY
H38 Undercut E

H35 Drilling centric
H35 COMTOUR_4_T

H45 Stock removal v
H58 Stock removal VY
H55 Undercut E

VR 77
A RIS PSR C 1

END EMD Program end

T=ROUGHING_T88 A FB.25/rev Y248M Face
T=ROUGHING_T88 A FB.Z/rev YZ8OH Face

T=ROUGHING_T88 A FB.3/rev YZ68H

T=FINISHING_T35 A FB.15/rev YZ200M
T=FINISHING_T35 A FB.15/rev YZ200M

T=DRILL_32 F158/nin Y1284 Z0=0

T=ROUGHING_TE88 I FB.3/rev VZGOH

T=FINISHING_T35 I FB.15/rev YZ280M
T=FINISHING_T35 I FB.15/rev YZ00M

In this work schedule, the end face is initially rough cut and finished. The complete outside area, including the undercut,

is then produced.

The inner part of the contour is then machined. The starting point of the inside contour is then placed at X70/ Z0. The

extended editor can use cut & paste to simply swap the outside and inside machining.
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Index

810D/840D control 17

Absolute dimensions 19
Accept Dialog 58
Advantages of ShopTurn 5
Alarms 16

All Parameters 49
Alternative key 11
approach refrence point 98
Arbitrary blank 56

Axes 18

Back 86

Blank Contour 77
Blank description 61
Blank form 31

Call Tool 33

Cartesian 20

C-axis 69

Centering 69

Chaining 15

Clamp Workpiece 99
CNCISO 17

Complete machining 69
Contour 15

Contour calculator 56
Contour computer 7
Coolant 24

Copy 86

Copying work schedules 14
Create program 31
Create work schedule 45
Cut 9, 86

cut view 82

Cutting 15, 50

Cutting speed 6
Cylinder 31

106

Degressive 67

Depth reference point 70
Details 53

Dialog acceptance 48
Dialog call 32

Dialog selection 48, 58
Directory 14, 31

Drilling 69, 76, 89
Duplo-Number 24

End face view 43

Enter Traverse Path 33
Error number 16

Execute Work Schedule 100
Exporting files 14

Facing 45, 88
Flank angle 65
form blank 80

Geometrical Basics 18
Graphical work schedule 6
Groove 64

Hole positions 70

Importing files 14
Incremental dimensions 19
Information key 11
Innen-Bearbeitung 84
Input key 11

Insert 86

Insertion type 73

inside contour 94
intermediate storage 87




Learning time 5
Location inhibit 25

Machine Control Panel 11
Machine control panel 11
Machine zero point 18
Magazine 16, 27
Magazine List 25

Main menu 12

Manual operation 13
Mark 86

Measure tool 28
Measuring tools 13
Messages 16

Moving work schedules 14

New 86

Paste 9

Pictures 5

Pipe 31

Plandrehen 75

Planfrdsen 75

Points in the Working Range 18
Polar 20

potentiometer 100
production 98

Production time 8

Program header 31

Program management 30, 31
Program Manager 14, 31
Programming time 6

Rectangular Pocket 72
Reference point 18
Relief cut 61

Relief cuts 62

ShopTurn Training Document

Relief cutting 51

Rename 86

Renaming work schedules 14
Replacement tool 24
Residual material 8, 50, 62
Return plane 8, 32

Rotational direction 24

Safety clearance 32
Search 86

Setting up the machine 13
Shank 70

Side view 43

Simulation 34

Simulation - details 43
Slimline operator panel 11
Softkeys 12

Speed limitation 22
Start-Taste 100

Table book 22, 23
Thread 52, 67

Tool List 24

Tool list 16

Tool Management 24
Tool name 24

Tool state 25

Tool type 24

Tool types 26

Tool Wear List 25
Tools for the examples 26
Trace 100

Undercut form E, F, DIN thread 81

Values 6
Volume model 43
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Window view 43

Work schedule managing 14
Workpiece Zero Point 99
Workpiece zero point 13, 18, 29

Zero point offset 28, 29
Zero points 16
Zoom 43
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