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Industrialisierung der Additiven Fertigung SIEMENS
Unterstutzte Druck-Technologien lngenuity for Life

""Hybrid additive Multi-axis
Directed energy Fused deposition
deposition modeling
A Productld | #Product T‘y;ue — Pr[;d uct Nﬁme
NX30629 | Product NX CAM UNIVERSAL URSCRIPT Posting Add-On
NX30641 | Product NX CAM RMR_SINUMERIK POSTING ADD-ON
NX30642 | Product NX CAM ABB Rapid Posting Add-On
D M G M D R I NX30643 Product MNX CAM Fanuc RJ Posting Add-Cn
NX30644 | Product NX CAM Kuka KRL Posting Add-On
NX30647 | Product NX CAM Yaskawa Inform Posting Module Add-On
NX30648 | Product NX CAM STAUBLI VAL Posting Add-On
restrictod © Slomene 2016 NX30649 | Product NX CAM NACHI SLIM Posting Add-On
Page 3 NX30660 | Product NX CAM KAWASAKI AS Posting Add-On ware



Bauraten vs. Aufldsung
(Beispiel Metall)
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Laser / Schweisskopf SIEMENS
Ihg,ev\uf\ty‘for(,{fe
3 Libbrary Class Selection >

A
Tool Holder Class to Search
Legend A —
+- Milling
H*L +- Drilling
+ Turning
+- Solid
- - Wire EDM
- Wire
- Laser
Beam Properties A - Trimming Laser
- Deposition L
(SD) Standoff Distance o :_p'”" on e
= RODOTIC
(WD) Working Diameter 3.0000 - End Effector (End Mill based)
(WR) Working Range 4 0000 - End Effector (Ball Mill based)
Minimum Power 200.0000 = Deposition
_ - FOM Extruder
Maxirnum Power &00.0000 - Deposition Laser
i _ -~ Wire Extruder
Mozzle Dimensions A
(MDY Mozzle Diameter 34,0000
(ML) Mozzle Length 22.0000
(MTD]} Meozzle Tip Diameter 12.7000
Unrestricted © Siemens 2019 (MTL) Mozzle Taper Length 15.8000

Page 5 Siemens PLM Software



Extruder Dluse SIEMENS
Ilf\g,ehuffy‘foru'[e
{3} Library Class Selection

UNSPOOLED Tool | Helder Class to Search A
FILAMENT Legend A
; Teol
“’ +- Milling
| STEPPER " + Drilling
BEARING MOTOR 2 + Turning
| HEATING + SG-Iid
ELEMENT Extruder Properties =" 1"":"”'& EDM
_ L Wire
PRINT (5D Standoff Distance 4.0000 = Laser

NOZZLE (ED) Extrusion Diameter 1.0000 .
- Trimming Laser

FILAMENT

LAYERS Tip Dimensions - Deposition Laser
BUILD PLATFORM (TD) Tip Diarmeter 34.0000 - Robotic
(TL) Tip Length 220000 - End Effectar (End Mill bazed)
FDM EXTRUDER ASSEMBLY (TOD) Tip Outside Diameter 12 . 7000 - End Effector (Ball Mill based)
(TTL) Tip Taper Length 15.8000 - DEF"U's't":"H
| . FDM Extruder |

Extrusion Settings - Deposition Laser

Minimurm Bead Width 0.6000 — Wire Extruder
Maximum Bead Width 1.4000
Minirnum Bead Height 0.3000
Maximum Bead Height 1.3000
Minimum Extrusion Rate (mm3/¢ 100 . 0000
Maximum Extrusion Rate (mm3/ 200 . 0000

> > >
|
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Inkl. Hybrid Manufacturing SIEMENS
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Multi-Axis Deposition — The 5 Axis platform for additive SIEMENS
Il/\g«eb\uf\ty‘forufe

The multi-axis deposition package is not a dedicated thermoplastic or Arc Welding or Wire Fed deposition
package, it is rather a 5 axis additive platform that will help OEM developing their 5 axis deposition solution.

While index <= thePath.NumberOfToolpathEvents

Nx0pen API If thePath.IsToolpathEventAMotion(index, motionType, moti

m MotionTypeStr As String = [Enum].GetName(GetType

Di.
Use API to optimize path, add proCess oir mtionshasestr as string = (crun).othans(cet Type

1w, Nr‘.\teLme( Item [" & index & "]1")

knowledge and pattern lw.WriteLine(" Motion Type =" & MotienTypeStr)

lw.WriteLine(" Motion Shape =" & motionShapeStr,

Select Case motionShape

.... Case CamPathMotionShapeType.Linear
NS58 CYCLE832(_camtolerance, OFF,1) “Get the linear motion

Dim lMotionData As CAM.PathlLinearMotion
N6@ G560 _ - .. iy pr sy
N62 M52 ; Vibrator ON
N64 G700 ....
N66 ;Atrans z=LayerOffset 5 Al

NE68 G4@ GO PTP X203.128442 Y-135.1@0et
N7@ X203.411536 Y-135.1060000 Z71.4938!
N72 G17 G94 G1 G9@ CP X283.392741 Y-1:
N74 X203.324226 Y-135.1eeeee Z71.2987!
N76 X2@3.230430@ Y-135.1eeeee Z71.2353:
N78 X203.125801 Y-135.160eee Z71.1915!

N8@ X283.016359 Y-135.1@0eee Z71.1615!
NR? Y207 QAARAR V-135 100000 771 1414°

Post-Processor
Create dedicate processor to
control the deposition device

Machine Kit
Create accurate machine represe
visualize deposition process

UDE
Create dedicated UDE to enrich the
operation with dedicate process parameters

Dual Powder Feed Parameters A
Powder Feed 1 (mV) 400
Gas Feed 1 (mV) 600
Unrestricted © Siemens 2019 Stirrer Speed 1 (mV) ' 500
Page 8 1 Siemens PLM Software
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Additive Geometrie Objekte

GEOMETRY

{3 Geometry ? X
-8 Unused temns .
EMCS Geometrie A
_ﬁ HYBRID GEOMETRY 3 Basismaterial festlegen 3'

_E MCS_G54 Aufbaumaterial festlegen s .&

----- 3 WORKPIECE_MILLING

Additive operations will go under the “HYBRID_GEOMETR

group, as well as subtractive operations that work on the

additive feature (truing up a surface before the next additive
peration, for example)

£} Werkstiick ? X

Geometrie

Teil angeben

Rehteil angeben

o &

Y

Subtractive operations on the finished part geometry will go
under the “WORKPIECE” group (note that it is a milling group
here, but there may be a turning geometry group on machines
that support it

Kollisionsteil angeben

Unrestricted © Siemens 2019
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Siemens ist einer der weltweit groften SIEMENS
Anwender in 3D Druck lingenuity for Life

Siemens is industrializing additive manufacturing SIEMENS
lngeuuity for Life

Power Generation Power Services Mobility Healthineers

Materials
— Solutions

A Siemens Business

Fage 4 2017 MMLDD Siemens FLM Sotware

Fully operational serial production utilizing a digital end-to-end SIEMENS
software chain has proven that Industrialization of AM works lngenuity for Life

N\

VAN VB e - s Jury:
Ng P LU IS /,,High efficient complexity of geometrie”

chdllenge 2018

3rd prize

Unrestricted © Siemens 2019
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Consulting Module SIEMENS

Kombinierbar nach Ihren Bedurfnissen lngenuity for Life
Understand Define and h : P
and ideate pilot Monetize => [ Scale |
- AM Awareness € - Value Proposition € - Make-or-Buy & - R&D Efficiency €
- Sense of Urgency € - AM Parts Value Stream - AM Production

Modular Consulting [N VRV e o Feasibility o . AM Business Requirements L

portfolio - AM Process o Models & @ . Production o

: ‘ Development Ecosystems Planning
Digitize éa
- Solution Landscape € - AM Data Management &b o
Key success . . . .
‘ Siemens is the leading provider in industrialization of AM - from design to production

Unrestricted © Siemens 2019
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Additive Manufacturing Experience Center SIEMENS
Erlangen ngenuily for life
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