Webinar
SINUMERIK CNC-programming methods

From work-steps to CNC-high level language — universal CNC-programming for every order!
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NC-programming methods
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Agenda

Overview

Work-step programming ShopMill / ShopTurn

G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation
CNC4you
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SINUMERIK
- universal CNC programming for any job

G-Code programming

ShopMill / ShopTurn machining step programming

A considerable benefit of SINUMERIK is having two CNC programming methods which are well established in the market!
An WP-oriented, highly productive G-code programming as well as a workshop-oriented machining step programming.
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SINUMERIK Operate
- perfectly prepared for all production tasks

ShopMill / ShopTurn work-steps programGUIDE G-code programming
= individual parts * mid-sized series = large series
= small series = special applications

SINUMERIK Operate

SINUMERIK Operate offers a broad and consistent range of CNC programming that is unique in the market.
Fully integrated and without technological limits!
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CNC-Programming methods
- the basic direction

SIEMENS
New sequential program

1 Part programs
3 Subprograms
= Workpieces
£3101_PART ISO_ M _01 ShopMill
£101_PART_SHOPMILL 0| Name WORKSTERS
£102 PART ISO M 02
102 PART SHOPMILL 0
303 PART SHOPMILL O
£304_PART_SHOPMILL 0
£3708_PART SHOPMILL_08
EIAC AUTO
1 CONTOUR_CYCLE
C1DXF
CIRESIDUAL
CITEMP

NC/Workpieces

g L:::f:al ,\P USB MT Expert
drive

06114122
06114122
05/10i23
0614122
06114122
05116123

|E| AW
0V
J0G

3:40:15 Directory

7:48:15

1:36:22

ShopTurn ShopMill

11;28;6&) programGUIDE
11:28:00 G code
8:34:45

11:29:15

11:29:15

2:57:56

Free: 5.1 MB

Alternative 1

ShopMill / ShopTurn
Work-steps

When the CNC program is created, the programming method used to create the CNC program is determined.
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CNC-Programming methods
- the basic direction

SIEMENS

1 Part programs
3 Subprograms
= Workpieces '
£101_PART_ISO_M_01 | Type ShopMill
301 _PART SHOPMILL O Name WORKSTEPS
£102 PART ISO M 02
102 PART SHOPMILL 0
£103 PART SHOPMILL 0L —

RIER
J0G

3:40:15 Directory

7.48:15

1:36:22

3:11:35

11:27:57

11:27:58

1:26:29

11:27:59

£304_PART_SHOPMILL 0
£3108_PART_SHOPMILL_O
EIAC_AUTO

1 CONTOUR_CYCLE

3 DXF

[:‘_“I RESIDUAL Type Main program MPF
I TEMP Name GCODE

New G code program

NC/Workpieces

3 Local
NC ]
e g drive .‘P use

programGUIDE

G-Code

11:29:15
11:29:15

2:57:56

Free: 5.1 MB

MT Expert

Alternative 1

ShopMill / ShopTurn
worksteps

Alternative 2

» G-Code-programming

» With cycle support
programGUIDE

When the CNC program is created, the programming method used to create the CNC program is determined.
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CNC-Programming methods
- the basic direction

SIEMENS

= (01 Part programs

@ (3 Subprograms

= B Workpieces
=301 _PART_ISO_M_01
= £302_PART_ISO_M_02
&= 1 MYOTHERWORKPIECE
= CITEMP
= CJWEBINAR
= 1 WEBINAR_G_CODE_01
= 7 WEBINAR_G_CODE_02
= 1 WEBINAR_G_CODE_03
= 7 WRITE
= 1 WRITE_EN
= CIWZ_NPV

NC/Workpieces

) Local \P
drive U8
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’ MT Expert ’

07106122
11118122
09/06/23
07125123
12121122
12101122
05/05/23
09/06/23
03/01/23
07125123
11118122
03102123
03102123
06114122

11:27:06
1:18:18
3:30:15
6:54:13
9:05:36
7:59:43
11:18:39
3:30:37
1:21:25
8:00:50
1:17:47
7:08:02
7:18:51
12:11:16

Free: 7.1 MB
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Agenda

Overview

Work-step programming ShopMill / ShopTurn
G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation
CNC4you
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Turn
letely into SINUMERIK Operate

The originally completely independent user interfaces ShopMill and ShopTurn have meanwhile been
completely merged into SINUMERIK Operate as technological forms.
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ShopMill work-step programming
- the specialist for individual parts and small series

program creation in work-steps designed for machining
NCWKSFD}J’ART,SHOmlLL,03m3,PARTjHOPMILL,O} = e I—W eX p e rts

switch to SINUMERIK without hurdles due to CNC
programming without ISO knowledge

safe programming through automatic consistency check
of the inputs

dynamic line graphics for immediate comparison of CNC
program and workpiece drawing

+ + + [+

Especially for individual parts and small series, programming time is the productivity-determining factor.
Therefore, SINUMERIK Operate offers graphically interactive CNC programming in work-steps
for the main technologies milling and turning.
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Expert-oriented program creation
- like programmers think!

P Program header G54 Block

CH  Face milling T=FACE_CUTTER 63 F=0.2/t V=200m X0=0 Y0=0 Z0=3 Z1=0 Clear representation in

Contour ISLAND Work-steps
J Path milling T=CUTTER 32 F=0.2/t V=200m Z0=0 Z1=10inc

Path milling T=CUTTER_16 F=0.2/t V=200m Z0=0 Z1=10inc
Circular pocket T=CUTTER_10 F=0.2/min V=180m X0=75 Y0=80 Z0=0 Z1=5inc
Contour POCKET
} Mill pocket T=CUTTER_10 F=0.2/min V=250m Z0=0 Z1=10inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=10inc
} Contour TRAINGLE

Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=5inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=5inc
Contour POLYHEDRAL
J Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=4inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=4inc
Circumfer. slot T=CUTTER 3 F=50/min S=2000rev X0=30 Y0=70 Z0=0 Z1=5inc
Centering T=CENTER 12 F=0.1/rev V=100m &5
Drilling T=DRILL 4 F=0.3/min S=2000rev Z1=7inc
- 001: Pos.ptchcircl Z0=0 X0=40 YO=0 R=25 N=6
END  End of program

Work-steps in ShopMill and ShopTurn represent the steps into which the specialist on the machine
mentally divides the machining.
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Programming without ISO-knowledge
- changeover without hurdles

Program header G54 Block Programming without 1ISO
Face milling T=FACE_CUTTER_63 F=0.2/t V=200m X0=0 Y0=0 Z0=3 71=0 g g

Contour ISLAND knowledge
Path milling v+ T=CUTTER_32 F=0.2/tV=200m Z0=0 Z1=10inc

Path milling vvv  T=CUTTER_16 F=0.2/t V=200m Z0=0 Z1=10inc

Circular pocket vov i S Complete

- T CUTTER_6 D1
Contour F 0.200 mmimin

Mill pOCket % 250.000 m/min

Machining

Mill pocket 20 0.000

- 1 5.000 inc
} Contour DXY 50.000 %

Starting point automatically

; 0z 2.500
Mill pocket / u > \ UXY 0.100
Mill pocket M uz 0.000

Contour

Mill pocket Insertion Vertical
. FZ 0.100 mmltooth

Mill pocket

Circumfer. slot

Centering

Lift mode

Drilling I=URICC & T=U.S0TT 3=20001evV ZT=7111C
001: Pos.ptchcircl Z0=0 X0=40 YO=0 R=25 N=6
END  End of program

Even CNC programs for the most demanding machining tasks can be created without any knowledge of ISO
— switching to SINUMERIK without any hurdles!
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Programming without ISO-knowledge
- changeover without hurdles

SIEMENS

NCIWKS/O3_PART_SHOPMILL_03/03_PART_SHOPMILL 03
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Drilling ’ | Milling \J

NC‘

0-

Mill pocket

Input

T CUTTER_10

F 0.200
Vv 250.000
Machining

20 0.000

Complete
D1
mm/tooth
m/min

v

Z1 10.000 i

DXY 50.000
DZ 3.000
UXY 0.100
Uz 0.100
Starting point

Insertion
FZ 0.100

Lift mode

automatically

Vertical
mml/tooth

Z0+safety clearance
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Select
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Consistency check
- more security when programming

Contour POCKET
Contour ISLAND
Mill pocket T=CUTTER 25

Pocket resid.mat. T=CUTTER 16 : :
Mill pocket T-CUTTER 16 Automatic consistency check of

i . linked work-steps
Mill pocket T-CUTTER 10 +

Centering T=CENTER 12
Deep hole drill.1 T=DRILL 10 F

Tapping T=TAP_M12 M e ﬂ
001: Posit. circle Z0=0 X0=0 YO
002: Positions Z0=0 X0=0 YO

Linked work-steps are automatically checked for consistency. The graphic work-step programming
thus provides additional security when creating the CNC program.
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Consistency check
- more security when programming

Face milling T=FACE
Multi-edge
Multi-edge

Automatic consistency check of

linked work-steps I

Contour ISLAND
Circumfer. slot Circumfer. slot
Circumfer. slot Circumfer. slot

REC  Engraving ABC  Engraving
No machining specified for contour

T=ROUGH_12
T=CENTER 12
"PART SHOPM

Centering

Deep hole drill.1
Tapping

001: Posit. circle

NN NDacitiane

CENTER 12

Deep hole drill.1

001: Posit. circle
002: Positions

T=DRILL 10 F=0.1/rev V=120m Z1=40inc

Z0=0 X0=0 Y0=0 R=105 N=8
70=0 X0=0 Y0=0

Technology element missing

Circumfer. slot vvvW T=FINISH 10 F=0.2/t V=200m X0=0 Y0=0 Z0=0 Z1=5inc

End of program

Program test

Simulation not possible.

Thread pitch not possible with selected tool

SIEMENS
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Dynamic line graphics (1)
- the immediate comparison with the workpiece drawing

SIEMENS SIEMENS

NCIWKS/O3_PART SHOPMILL_03/03_PART SHOPMILL 03

Program header G54 Block
Face milling T=FACE_CUTTER 63 F=0.2/t V=200m X0=0 Y0=0 70=3 71=0

NC/WKS/03_PART SHOPMILL 03/03_PART SHOPMILL 03

Contour ISLAND Build
Path milling T=CUTTER_32 F=0.2/t V=200m Z0=0 Z1=10inc group
Path milling T=CUTTER_16 F=0.2/t V=200m Z0=0 Z1=10inc
ircular pocket T=CUTTER_10 F=0.2/min V=180m X0=75 Y0=80 Z0=0
ontour POCKET
Mill pocket T=CUTTER_10 F=0.2/min V=250m Z0=0 Z1=10inc . :
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=10inc On I Ine swi tc h a‘b I €
ontour TRAINGLE (Ctrl + G)
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=5inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=5inc
Contour POLYHEDRAL
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=4inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=4inc
Circumfer. slot T=CUTTER 3 F=50/min $=2000rev X0=30 Y0=70 Z0=0 Z1=5inc
Centering T=CENTER 12 F=0.1/rev V=100m &5

group

Search »

Drilling T=DRILL_4 F=0.3/min S=2000rev Z1=7inc
001: Pos.ptchcircl Z0=0 X0=40 Y0=0 R=25 N=6
END  End of program

> 1 2

7] Drillinc g Millinc _J  Cont NC|  Vark E Simu- NC -
== 9 9 B mil =5 ous lation ecute

The machining operations are shown to scale as soon as the program is entered, even before the later simulation.
With this dynamic broken line graphic, which is unique on the market, the process reliability of the subsequent processing is
noticeably increased.

>1 2

E Drilinc E Milinc _E Cont. | Vari- E Simu- NC -
= J 9 |5l mill. == ous lation ecute
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Dynamic line graphics (1)
- the iImmediate comparison with the workpiece drawing

SIEMENS 09106123 IEI %
i3 JOG

NC/Workpieces/02_PART_SHOPMILL_02.WPD/PART_SHOPMILL_02.JPG

Zoom +

Zoom -

DETAIL B
SCALE 2:1
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Dynamic line graphics (1)
- the iImmediate comparison with the workpiece drawing

SIEMENS

NC/Workpieces/02_PART_SHOPTURN_02.WPDIPART_SHOPTURN_02.JPG

Zoom +

SECTION A-A

-1--,,70
- DETALLB
SCALE 4:1
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Dynamic line graphics (1)
- the immediate comparison with the workpiece drawing

SIEMENS

NC/WKS/O3_PART_SHOPMILL_03/03_PART_SHOPMILL_03
P Program header G54 Block
S5 Face milling T=FACE_CUTTER 63 F=0.2/t V=200m X0=0 YO=0 Z0=3 Z1=0
~ 1 Contour ISLAND Build
} Path milling T=CUTTER 32 F=0.2/t V=200m Z0=0 Z1=10inc group
Path milling T=CUTTER 16 F=0.2/t V=200m Z0=0 Z1=10inc
Circular pocket T=CUTTER_10 F=0.2/min V=180m X0=75 Y0=80 Z0=0 Z1=5inc
Contour POCKET
Mill pocket T=CUTTER_10 F=0.2/min V=250m Z0=0 Z1=10inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=10inc
Contour TRAINGLE
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=5inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=5inc
Contour POLYHEDRAL
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=4inc
Mill pocket T=CUTTER_6 F=0.2/min V=250m Z0=0 Z1=4inc
2.5 Circumfer. slot T=CUTTER 3 F=50/min S=2000rev X0=30 Y0=70 Z0=0 Z1=5inc
2// Centering T=CENTER 12 F=0.1/revV=100m &5
79% Drilling T=DRILL 4 F=0.3/min S=2000rev Z1=7inc
001: Pos.ptchcircl Z0=0 X0=40 Y0=0 R=25 N=6
END  End of program

Search P

mill. ous @ lation —% ecute

-H-" Drilling ‘&H Milling L% Cont. ‘ g Vari- E Simu- )E Ex- ‘ >
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Dynamic line graphics (2)

- the iImmediate comparison with the workpiece drawing

Centering
Deep hole drill.1

Tapping

001: Posit. circle
002: Positions

NCIWKS/02_PART_SHOPMILL 02/PART_SHOPMILL 02
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Tapping
T TAP M12 D1
Table ISO metric
Select M 12

1.750 mmirev

1000 rpm

1000 rpm

Wlo compensat. chuck
1 cut
35.000 inc
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Dynamic line graphics (2)

- the immediate comparison with the workpiece drawing

SIEMENS

NC/WKS/02_PART_SHOPMILL_02/PART_SHOPMILL 02

Program header

Face milling

Contour

Contour

Mill pocket

Pocket resid.mat.

Mill pocket

Mill pocket

Centering

Deep hole drill.1
.1 Tapping

001: Posit. circle

002: Positions

G54 Block

T=FACE_CUTTER 63 F=0.1/t V=200m X0=-80 Y0=-80 70=3 71=0
POCKET

ISLAND

T=CUTTER_25 F=0.2/t V=200m Z0=0 Z1=10inc
T=CUTTER 16 F=0.15/t V=200m Z0=0 Z1=10inc
T=CUTTER 16 F=0.1/t V=250m Z0=0 Z1=10inc
T=CUTTER 10 F=0.1/t V=250m Z0=0 Z1=10inc
T=CENTER_12 F=0.1/rev V=120m 213.5
T=DRILL 10 F=0.1/rev V=120m Z1=40inc
T=TAP M12 M12 S=1000rev Z1=35inc

Z0=0 X0=0 Y0=0 R=70 N=8

Z0=0 X0=0 Y0=0

MSG("PROGRAMMENDE ERREICHT, WERKZEUG FREIFAHREN")Y

GO X0 YO Z0Y
MSG("SPINDEL LEEREN")1
TO M6

End of program

e _E Cont. : Vari- Simu-
E Drilling é Milling mill | B8l ous |E B
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Input of G-code lines
- the smooth transition to G-code programming

Mill pocket vwvB  T=CUTTER 16 F=0.1/t V=250m Z0=0 Z1=10inc
Mill pocket vevW T=CUTTER 10 F=0.1/tV=250m Z0=0 Z1=10inc
Centering T=CENTER 12 F=0.1/revV=120m 213.5

771 Deep hole drill.1 T=DRILL_10 F=0.1/rev V=120m Z1=40inc

7z 7 lapping T=TAP_M12 M12 S=1000rev Z1=35Iinc

001: Posit. circle /0=0 X0=0 YO=0 R=70 N=8
002: Positions Z0=0 X0=0 Y0=0 - —
MSG("PROGRAM END IS REACHED, RELEASE THE TOOL")f Additional flexibility

GO X0 YO Z01 +

MSG("EMPTY SPINDLE™)Y]

For special applications, work-steps can be supplemented by G code.
This gives the interactive work-step programming additional flexibility.

unrestricted | © Siemens 2023 | DI MC MTS | SINUMERIK CNC-programming methods SI E M E N S



Agenda

Overview

Work-step programming ShopMill / ShopTurn

G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation
CNC4you
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Sinumerik CNC programming with G-codes
- own webinars

Webinar Webinar
Sinumerik CNC programming with G-codes Sinumerik CNC programming with G-codes
#1 milling | #2 turning

the entry into maximum flexibility in production the entry into maximum flexibility in production

unrestricted | © Siemens 2023 | DI MC MTS | More transparency and flexibiity in the SINUMERIK G-Code-programming #2 unrestricted | © Siemens 2023 | DI MC MTS | More transparency and flexibility in the SINUMERIK G-Code-programming #2

Do you want to switch to Sinumerik? Are you new to CNC programming?
We will show you the basic creation of a Sinumerik G-code program and how to use it to
set the course for maximum flexibility in parts production with machine tools.
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G-Code programming
- the specialist for large series and special applications

NCIWKSI02_PART ISO T 02(PART ISO_T 02 _EN

N100 G94 F0.41
N110 G1 X-0.51
N120 GO X29
N130 X1009

— Select
tool

Build
group

Search

»

Uniquely comprehensive CNC language scope
for manufacturing jobs of all types, up to special
applications +

CNC high-level language
for parameterizable CNC programs with variable workpiece I
part masters or own machining cycles

Convenient CNC editor
for the efficient creation of G-code programs I

Machining time is the productivity-determining factor, especially for large series.
Special applications often require maximum degrees of freedom in CNC programs.
SINUMERIK Operate offers unrivalled, globally established SINUMERIK G-code programming.
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ISO 6983
- the basic framework

G54; activation of 1st settable gero offset

turning Traditionally known CNC

G18; activation of turning plane ZX) language commands I
GO X200 Z200; apj ch tool chan osition in relation to G54

T="ROUGH_80_T3";

G96 S200 M4; ac

D1; activatio

GO X101 Z09
G1 FO.17

X-0.59

GO Z2

X959

G1 Z-1009

GO X100

M5: main spindle s

GO X200 7200 app

Using language commands according to ISO 6983,
CNC programmers can find a basic structure of traditionally known CNC instructions.
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Readable language commands
- Important tools in "machine-related" CNC programming

= More precision? I

= More speed? Readable language commands
= Simply more possibilities ! = Coordinate transformations (TRANS, ROT, SCALE, MIRROR)

= Special motion commands
= Spline interpolation (ASPLINE, BSPLINE, CSPLINE)
= Polynomial interpolation (POLY)

= Kinematic transformations (TRAORI, TRANSMIT, TRAANG, TRACYL)
= Acceleration types (BRISK, SOFT)

= Traversing with feedforward control (FFWON, FFWOF)

= Program control structures (IF, FOR, WHILE, REPEAT, CASE)

Going beyond programming according to ISO 6983, highly developed readable CNC language commands address a wide
range of powerful functions in "machine-related" CNC programming.
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Definition of user variables
- Individual variables for each use-case

DEF <type> <name>=<init_value> Ui sl

NC/WKS/O1 SINUMERIK_VARIABLES/SINUMERIK VARIABLES EN +

REAL HKISPGSIT&UN; example: floating point numb

INT COUNTER

CHAR MYCHAR
STRING[20] MESSAGE
BOOL RESULT

REAL FIN VAL=123.456

Any number of variables can be defined in CNC programs.
This opens up an undreamt-of flexibility, especially with parameterizable CNC programs for workpiece families.
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Control structures in the SINUMERIK CNC high-level language
- Flow charts become CNC programs

NC/WKSI03_FOR _ENDFORICONTROL STRUCTURES EN

1l
+ Control structures sHHBRBBBHE#EE8E IF ELSE END[EFY
« IF ELSE ENDIF IF RO<=5Y
+ FOR ENDFOR MSG("RO is smaller as 5")f

operation °

ELSEY]

IF RO<=101
MSG("RO is greater as 5 and smaller as 10")f

yes no
(fulfilled) (not fulfilled)

ELSEY

operations

MSG("RO is greater as 10")Y
ENDIFY]
ENDIFY

T

REPEATY]
POSITION=POSITION+109
X=POSITIONY|

UNTIL POSITION>=3009]

yes no
(fulfilled) (ot fulfilled)

operations

operations

\ 4
]
A

O O T |
B e e e e

# REPEAT UNTILY]

bad
Vi‘

Complex production tasks, for example in user cycles, can be described using clear flow charts and
transferred directly to CNC programs via readable control structures in the SINUMERIK CNC high-level language.
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Control structures in the SINUMERIK CNC high-level language
- example counting loop

G64 G01 F500
Z-0 X0

Z-0.5 X1.396
Z-1 X2.792
Z-1.5X4.187
Z-2 X5.581
Z-2.5X6.972
Z-3 X8.362
Z-3.5 X9.750
Z-4 X11.134
Z-4.5 X12.515
Z-5X13.892
Z-5.5 X15.265
Z-6 X16.633
Z-6.5 X17.996
Z-7 X19.354
Z-7.5X20.706
Z-8 X22.051

flexible programming with CNC high-level language

G64 G011 F500
FOR COUNTER=1 TO 1800

X=30-(SIN(COUNTER/10)*SAG) Z=-(COUNTER/10)

ENDFOR

Xe 263197 -158.400Y 0.000 51
G64 X=30-(SIN(COUNTER/10)*SAG) Z--(COUNTER/10) 722

=

3 Tum 2. 3 Cont
S e |§T oweg (B TN (B um

1000.000 F 0.300irev 100% 00:00:43

i

TROUGH_55 T3 D1
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Control structures in the SINUMERIK CNC high-level language

- example counting loop

SIEMENS

NC/WKS/DIVERSES/BOMBIERUNG

DEF INT COUNTERY

DEF REAL SAG=101

G Blank input Main spindle Cylinder
G18 DIAMONY|

G54 GO X200 72004

T="ROUGH_55_ T3"

G96 S200 M39

G1 FO.3 Z09

1l

FOR COUNTER=1 TO 18001
G64 X=30-(SIN(COUNTER/10)*SAG) Z=-(COUNTER/10)

l N Turn-

S priling | Ll m.J?
J | ing W~ wn.

Cont. (TS .. NC
|hL Milling o
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Flexible CNC-programs with SINUMERIK CNC high level language
- own webinar

IF ... ELSE ... ENDIF
- Conditional statement and branch

IF <condition>

Program block 1
ELSE IF a>b ELSE ENDIF

Program block_2
Webinar ENDIF
Flexible CNC-Programme mit Sinumerik CNC-
Hochsprache IF A>B

G1 F2000
Mehr Produktivitat durch flexible CNC-Programmierung X2001
X09

o verwendber | © Siemens 20231 R 0E DI MG NTS | s NG Prgranma it Sinumerk CNC Hochpeachs SIEMENS ELSEY

61 F1000
Y2009
YO
IF A==B
MSG("A is equal to B")Y
ENDIFY
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The G-Code-Editor in SINUMERIK Operate
- a powerful and clear tool

SIEMENS SINUMERIK OPERATE . Joc Full overview through colored
NC/Werkstiicke/08_PART_ISO_T_08.WPDIG_CODE_SYNC_SPINDLE_DE highlighting of certain commands

doocerie e |]G_CODE SYNC SPINDLE DE Ansicht >

;### Rohteildefinition fiir die CNGSimulation¥ HHHHHEHHEHHHHEHHEHEHHAHHEHH A A

N10 WORKPIECE(,,, CYLINDER ,0,3,-120,- 'IUU,'IUU]ﬂ v Formenbau-
. _ . 3 isation vo Sp ansicht

- Powerful editor features (cut, +

. P
TITECES copy, paste, search, replace ...)
N4U GO XEUU 220[ :anfahren V tio N R Gegenspinde -
auf G549 angetriebenes ouQ) Weiteres
NS0 T-"ROUGH_80_T Prog. offnen

P Structuring of large CNC I
$3=500 M3=31]
MOO: nmierter Halt{ programs tthUgh block

b Einstellungen)p fO rm atl on
N90 (JU X1 02 70.29

N100 G94 FO.41 del, Leitspindel, Ub erhiltnis) _
N110 G1 X-0.59 ( B SchlieBen : :
N120 GO X21 BN Simultaneous opening of several I

N130 X100 CNC programs

n

. M Kontur . Diver- Simu- NC
S peen | NS | : =, Anwahl
drehen ws ses 3 lation | =
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More insight into SINUMERIK G-code programming
- own webinars

Webinar
More transparency and flexibility in the
SINUMERIK G-Code-programming #1

Optimal use of the scope of the CNC language commands!

=.l . EEs
unvesticied | © Siemens 2023 | DI MG MTS | More lrnsparency and lexibity i the SINUMERIK G-Code: programeing #1 8 AR sEE

Webinar
More transparency and flexibility in the
SINUMERIK G-Code-programming #2

Things worth knowing about CNC programs and tool management

unestricted | © Siemens 2023 | DI MC MTS | More transparency y s RIK G-Code

Webinar

More Transparency and Flexibility in the
SINUMERIK G-Code Programming #3

More productivity through CNC — synchronous actions parallel to the machining

T S — SIEMENS
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Agenda

Overview

Work-step programming ShopMill / ShopTurn

G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation
CNC4you
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programGUIDE
- the best from both worlds

Full flexibility of G-code programming

SIEMENS m SIEMENS m I
NCIWKS/02_PART_1S0_M_02/PART_ISO_M_02_DE NCIWKS/02_PART_ISO_M_O2/PART ISO_M 02 DE .
NTUSTS RS L il 2le
p

Q17 (XY) J d
100.000 illi . G17 F=1000 X0=-80 Y0=-80 Z0=3 Z1=0

-80.000 52
-80.000 30 a CON=TASCHE
3.000 8 CON=INSEL
80.000 abs v G17 PRG=POCKET_TEMP F=1500 Z0=0 Z1=10inc
80.000 abs i} 1
0.000 abs

o - Ideal combination with a comprehensive

2.000 9 ocke! vl G17 PRG=FIN_BOTTOM_TEMP F=3000 70=0 71=10inc

S0 e ; ' Tee G17 PRG=FIN_WALL_TEMP F=3000 Z0=0 Z1=10inc - SpeCtrum Of maChInlng CyCIeS

> 2 >0 2
s - — Cont. NC Vari- Simu- | WNc Ex - - < Cont. NC|  Vari Simu- | 'NC -
EREN L oo [ v B | - AEE B & v [y s [E 2 | ER- -

programGUIDE is the integration of the principle of easy-to-use, graphical machining steps into the environment of the highly
flexible SINUMERIK CNC programming language. In this way, the benefits of both worlds can be optimally combined.
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programGUIDE

- Machining cycles shown as work steps!

CYCLE952("OUTER_CONTOUR",,"",1101321,0.15,0.2,0,3,0.1,0.1,0.1,0.1,0.1,0,1,0.2,0.2,,,,,2,2,,,0,

N300 GO X200 Z200

N310 T="THREAD 1.5 T8" A N290 Stock removal vov PRG=OUTER_CONTOUR F=0.15 Longit
N320 G96 S120 M4 o
N330 D1
N340 CYCLE99(0,48,-50,,1,2,1.22688,0,30,0,5,0,2,1110101,4,2,0.3,0.5,0,0,1,0,0.708339,1,,,,102,1)1 N300 GO X200 7200
1 N310 T="THREAD 1.5 T8"
N320 G96 S120 M4
N350 GO X200 2200 N330 DI
N360 T="GROOVE 3 T8" JIN340 Thread long. . P2mmirev Outside X0=48 Z0=0

N370 G96 5120 M4
N380 D1
CYCLE930(60, -70,4,7.639702,5, ,0,20,20,1,0.25,0.25,1,0.2,3,1,10130, ,1,30,0.1,1,0.2,0.2,2,110)

Ll

N350 GO X200 Z200
N360 T="GROOVE 3 T8"

_ N370 G96 5120 M4
Settings N380 D1

) /N390 Groove

F=0.1 X0=60 70=-70 T1=5inc

Display cycles as machining step Yes
Highlight selected G code commands Yes
Font size
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Agenda

Overview

Work-step programming ShopMill / ShopTurn

G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation

CNC4you
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SINUMERIK machining cycles
- the universal assistants in daily CNC programming

drilling, milling and turning cycles

SINUMERIK Operate offers a wide range of machining cycles for drilling, milling and turning of standard geometries.
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SINUMERIK machining cycles

- the universal assistants in daily CNC programming

NCIWKSICYCLES/STANDARD_GEOMETRIES

Program header
Centering
Drilling
Reaming
Reaming

Deep hole drill.1
Deep hole drill.2
Boring

gi Tapping
g

Drill thrd mill.
001: Positions
002: Posit. row
003: Position grid
004: Posit. circle
005: Pos.ptchcircl
Face milling
Rectang.pocket
Circular pocket
Rectang.spigot
Multi-edge

I areitiidinal clat

Calibrate
G54 Block probe

T=CENTER 12 F=0.1/rev V=120m 214 :
T=DRILL 10 F=0.1/rev V=100m Z1=25inc Edge
T=REAMING F=0.1/rev V=120m Z1=25inc distance
T=REAMING F=0.1/rev V=120m Z1=25inc

T=DRILL_10 F=B.1/rev V=100m Z1=50inc

T=DRILL 10 F=50/min S=2000rev Z1=200inc

T=BORING BAR F=0.15/rev V=200m Z1=30inc

T=TAP_M12 P2mmlrev S=2000rev Z1=35inc

T=DRILLTAP F=50/min S=2000rev Z1=25inc P2mmirev RH thread 2=1
Z0=0 X0=0 Y0=0

Z0=0 X0=0 Y0=0 N=3 a0=30

Z0=0 X0=52.5 Y0=52.5 N1=2 N2=4

Z0=0 X0=0 Y0=0 R=70 N=8

Z0=0 X0=0 Y0=0 R=50 N=8

T=FACE_CUTTER 63 F=0.1/t V=200m X0=-80 Y0=-80 70=3 71=0
T=ROUGH_25 F=1000/min S=2000rev X0=183 Y0=17 Z0=0 Z1=10inc
T=CUTTER_10 F=50/min S=2000rev X0=0 Y0=0 Z0=0 Z1=20inc
T=ROUGH_25 F=0.2/t V=240m X0=0 Y0=0 Z0=0 Z1=5inc :
T=ROUGH_25 F=0.2/tV=200m N=8 SW=240 70=0 Z1=-10inc Meas.

T FUTTCD AN LC N1V INNma VO AV N7N NT71 LDk result

Corner

. Drillin % Millin é A | @ AR N
g ] g mill. .o ous lation | =%
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Contour machining cycles with residual material detection
- CAM functionality on board

Contour milling cycle Contour turning cycle
= machining of contour pockets and spigots = axis parallel stock removal, contour grooving, plunge turning
= consideration of up to 20 island contours = arbityrary blank geometries
= extensive approach/departure and insertion strategies = arbityrary segmentation of machining sequences

SINUMERIK Operate enables the programming of complex part geometries without CAM system directly at the machine.
With the residual material detection, the optimal tools can always be used.

SIEMENS
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Contour machining cycles with residual material detection
- CAM functionality on board

NC/WKSICONTOUR_CYCLE/POCKET _ISLANDS

p
f—\,_
f"\,_
f"\,_
/"\/

£

<
T

END
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Contour machining cycles with residual material detection
- CAM functionality on board

NCIWKSICYCLESICONTOUR 1
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Machining cycles in work-step programming and programGUIDE
- identical behavior!

ShopMill/ShopTurn work-steps programGuide

P Program header
C5 Face milling
™~ Contour

N100 T="CUTTER_ 16"
N110 MO6Y

N120 S2500 M39

£~ N130 Contour call

£ N140 Contou

Contour
Mill pocket v

PD NC/WKS/02_PART_SHOPMILL_02/PART_SHOPMILL_02

N160 T="CUTTEI
N1/0 Mﬁﬂ Draufsicht
N180 S$3500 M3¢

Draufsicht

3D-
Ansicht

3D-
Ansicht

Weitere
Ansichten

identical behavior v

Details ~ »

Programm- Programm-
steuerung

steuerung

X 0.000Y 0.000 Z TDRILL_10 D1

N350 CYCLE802(111111111,111111111,0,0,,...001100 Eilgang 100% 00:16:14 4
>1 2

X 0.000Y 0.000 7 -36.600 TDRILL 10 D1
1Ur Tieflochbohren 1 T=DRILL 10 F=0.1/U Eilgang 100% 00:05:38 »

SIEMENS
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Machining cycles in work-step programming and programGUIDE
- all inclusive versus further degrees of freedom

ShopMill/ShopTurn work-steps all inclusive programGuide further degrees of
P Program header + ;### MILLING CONTOUR POCK freedom +

Face milling
Contour

N110 MO6Y]

N120 52500 M39

¢~ N130 Contour call

Y N140 Contour ca SRS EGAS RV Mill pocket
150 Mill pocket Input Complete

PRG  POCKET TEMP
FINISHING B G17 (XY) Down-cut

N160 T="CUTTER_1 i 100.000

1.000

N170 M6 1500.000
Machining
N180 $3500 M3Y

Contour
Mill pocket

NC/WKS/I02_PART SHOPMILL 02/PART SHOPMILL 02
Pocket g

- r b1
Mill [D'D'? CUTTER 25 D1
o 0.200 mmltooth
200.000 m/min

Mill pocket

0.000
10.000
50.000

5.000

0.100

0.100

0.000
10.000
50.000
5.000
0.100
0.100
Starting point automatically

Starting point automatically

Insertion Vertical
FZ 0.100 mmltooth

Insertion Vertical
FZ 1000.000

Lift mode

Lift mode
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Integrated contour calculator, DXF reader
- CAD functionality on board

SIEMENS

W . .
' e SIEMENS E W
Experti DXFIf630.dxf

NCIWKSI03_PART_SHOPMILL_03/03_PART_SHOPMILL 03

[VIBEGASUNGSPLATTE
MIDafault
0

Integrated contour calculator DXF viewer / reader
= comfortable creation of milling and turning contours = conversion of any 2D-contours in SINUMERIK format
= automatic calculation of partly defined elements = conversion of any position patterns in SINUMERIK format

SINUMERIK Operate enables the programming of any geometries without a pocket calculator or
CAD system directly on the machine.

unrestricted | © Siemens 2023 | DI MC MTS | SINUMERIK CNC-programming methods SI E M E N S



SINUMERIK measuring cycles
- In-process measurements a la carte

Edge Slot Rectangular corner Rectangular pocket (g [o] [ Inside circle segment E Align plane Front edge

Align edge Web Any corner Rectangular spigot Circular spigot Outside circle segment 3 balls Inside diameter QOutside diameter

With a comprehensive package of measuring cycles, SINUMERIK CNCs ensure maximum
work-piece accuracy even for large batch sizes.
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SINUMERIK Measurement functions and compensations
- own webinar

The basic measurement methods
- measurement in the setup mode and process measurement

Measurement in JOG (setup mode) Measurement in Automatic (process measuring)

Webinar
SINUMERIK Measurement functions and

compensations

Highest part accuracy through measuring cycles and other helpers in the background

S e SIEMENS Measurement in JOG serves to prepare the machine for the machining Measurement in Automatic serves to control the accuracy of the work-
task. pieces.
Measurement in JOG serves to measure unknown work-piece or tool Measurement in Automatic serves to control “known” wark-piece or tool
geometries. geometries.
The measurement is performed ,semi-automatically” as an interactive The measurement is performed ,automatically” by the call of a
operation in the setup mode of the machine (JOG mode). measurement cycle in the CNC-program (AUTOMATIC mode).

Basically there are two different use cases for measuring inside the machine — measurement in the setup mode (JOG) and
in-process measurement (AUTOMATIC).

SIEMENS
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Overview

Work-step programming ShopMill / ShopTurn

G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation
CNC4you
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CNC-job preparation with SINUMERIK Operate
- all CNC programming features also available offline !

Example: SinuTrain

+ The ideal introduction to CNC work preparation
+ The ideal addition to CAD/CAM systems
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S in the CNC job preparation

s of digital twin
e difference

Automation of the machine Application of the machine

v ‘“‘e’binar —_——
Digital Twins in the CNC job preparation

More productivity with machine tools - more efficiency, more process reliability!

unvestricted | © Siemens 2023 | DI MC MTS | Digal Twins in the CNC job preparation SIEMENS

= primary use for automation engineering = primary use for the operation of the machine
= engineering without real prototype machines = testing of CNC programs in job preparation
= more efficient, time optimized engineering = higher process reliability on the shop-floor
unrestricted | © Siemens 2023 | DI MC MTS | Digital Twins in the CNC job preparation SI E M E NS

unrestricted | © Siemens 2023 | DI MC MTS | SINUMERIK CNC-programming methods SI E M E N S



Agenda

Overview

Work-step programming ShopMill / ShopTurn

G-Code

programGUIDE

Machining cycles (ShopMill / ShopTurn, programGUIDE)
B Offline-programming in the CNC-job preparation
CNC4you

unrestricted | © Siemens 2023 | DI MC MTS | SINUMERIK CNC-programming methods SI E M E N S



SIEMENS @ USA o}

Products & Services  Market-specific Solutions Company Jobs & Careers  Press  Investor Relations

™) > Market-specific Solutions > Machine Building > Machine Tools > CNC4you
=
[

CNC practical
knowledge:

production, job shop and
production planning

Do you work with SINUMERIK CNCs? Here you will find the
matching PC programming station SinuTrain, tips and tricks
for NC programming, information on CNC training,
CADICAM integration and digital manufacturing support in
workshops and industry.

The CNC4you magazine




CNC4you Gallery: Videos and
tutorials

New: SINUMERIK live videos number 16.6 and 16.7!

SINUMERIK live! - latest videos:

\ E
“ﬁ% ! < . 6 -.“ “° I ‘

ALSPRTES

O larguage commands

More SINUMERIK live videos:

Popular video tutorlals

st

I | procmading and machining
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https://www.siemens.com/global/en/markets/machinebuilding/machine-tools/cnc4you/cnc4you-videos.html

CNC4you newsletter
- always up to date about the SINUMERIK application

<4+ Dates for the next webinars CN C4y0ll newsletter
<4+ new SINUMERIK LIVE videos

+ each new CNC4you-emagazin Here you can subscribe to the CNC4you newsletter. It is
published about 6 times a year and informs you about news
+ and more.... around CNC4you. You will also receive our CNC4you e-
Magazine automatically and free of charge via the

newsletter.

Yes, | would like to receive marketing information from
Siemens based on my personal interests and give my
’ consent (for details see the full consent statement) *

General Data Protection Regulation

Oy
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Disclaimer

© Siemens 2023

Subject to changes and errors. The information given in this document
only contains general descriptions and/or performance features which
may not always specifically reflect those described, or which may
undergo modification in the course of further development of the
products. The requested performance features are binding only when
they are expressly agreed upon in the concluded contract.

All product designations may be trademarks or other rights of

Siemens AG, its affiliated companies or other companies whose use by
third parties for their own purposes could violate the rights of the
respective owner.
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Contact

Products & Services  Mark pecific Soluti [« y
A > Marketspecific Solutions > Machine Building > MachineTools > CNC4you

CNC practical
knowledge:

production, job shop and
production planning

Do you work with SINUMERIK CNCs? Here you will find the
matching PC programming station SinuTrain, tips and tricks
for NC programming, information on CNC training,
CADICAM integration and digital manufacturing support in
workshops and industry.

The CNC4you magazine
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