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Direct Photonic Production

Cost

Digital
Photonic
Production

Digital
Photonic
Production

Conventional
Production

>
Lot size

Increase in deposition rate = Decreasein cost!
bTi meoneyB
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Laser Material Deposition LMD
>> ] step process <<

heat
affected
zone

b:\a23\2006\zusatzwerkstoffe\230331067E-LMD.png
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Selective Laser Melting SLM
>> 2 step process <<

Deposition Selective melting

YN

3D CAD model,
sliced into layers

Metal part made
from serial material

Lowering of platform
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Selective Laser Melting SLM DBasic Principle

> I

>

use of serial material

complete melting of the
powder particles

part density of 100%

preheating device
enables processing of a
wide range of materials:
- Titanium alloys

- Aluminum alloys

- Steel
- CoCralloys
- Nickel alloys

laser beam

scan direction
—»

melt powder layer

solidified layer

beam diameter

layer thickness _/(/ﬁ

track distance
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Comparison of the

Selective Laser Melting (SLM)

|x-y scanner|:| laser |

leveling
system

laser beam
window

<+
1

gas

powder

part
movable
platform

process
chamber

512 32004\rotatyping\PTP_SLMEJIE_SLM.png

characteristics SLM /LMD

characteristics

LMD

SLM

materials

large materials
diversity

d limited and lower
experience in
comparison to LMD

part dimensions

limited by the
handling system

limited by the

process chamber
(2 : 250 mm, height : 160 mm)

Laser Metal Deposition ( LMD)

laser

heat affected

/ zone

part complexity limited nearly unlimited
dimensional accuracy 2 0.1 mm 2 0.1 mm
deposition rate 3 D10 mm?3/s 1 B3 mm3/s

d 3D-surface

d flat surface

build -up on don existing parts | d flat preforms
roughness R, 60 D100 um 30 D50 um
layer thickness 2 0.03-1mm 2 0.03-0.1 mm
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Fields of expertise for process development

Systems engineering Process layout Materials
_.‘:-_ S - 1 7\ %

\

Laserleistungs- und f

Temperatursignal (V)

50
cm

Beam source(s) Process fundamentals Process monitoring

Zeit (s)
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Compared with conventional parts: Source: Rolls-Royce Deutschland Ltd & Co KG
Pro: Lower weight ( - 30 %)

Pro: Higher pressure ratio / stage
Pro: Smaller moment of inertia

A Higher specific efficiency

A Saving of resources

Con: High manufacture / repair costs
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BLISK manufacture today and tomorrow

From material removal (Stone Age thrugh today) Z
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Static mechanical properties |l
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Failure limit [mHz]

Dynamic mechanical properties (HCF, 1Cmode)
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