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Abstract

Additive manufacturing technology is taking great attentions in these days because the term 3D-printing
became a hot issue as the next generation manufacturing paradigm. Especially, laser additive manufacturing
is at the center of interest thanks to the accuracy compared to other heat sources. In this report, recent
papers about laser additive manufacturing are analyzed and reviewed. General technology is specified into
three different categories and they are laser sintering, laser melting and laser metal deposition. Similarities
and differences are clearly described by detailed technologies and used materials type. Representative
application examples are selected then future of this technology is expected through those applications.
Additionally, market of laser additive manufacturing systems itself and application fields are also predicted
based on present 3D-printing market and technical progressions.
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Table 1 Different categories and phrases of additive manufacturing processes!

Laser additive manufacturing of metallic cnmpnnentsl

Partial melting of powder

| Laser Sintering (LS) | |

Complete melting of powder

Laser Melting (LM) | | Laser Metal Deposition (LMD) * |

Pre-spreading of powder
Before laser scanning

Pre-spreading of powder
before laser scanning

Coaxial powder feeding with
Synchronous laser scanning

Pure metals powder

Alloys powder
Ex-situ and In-situ MMCs

)

Multi-component

metals/alloys powder

Ex-situ MMC

Fig. 1 Classification of AM processes'
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Fig. 2 Schematic of LS apparatus”
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Two widely recognized

General phrase
synonymous phrases

Three typical
processes

Synonyms from different institutions/companies

Laser sintering

Selective laser sintering: The University of Texas
at Austin, USA, Direct metal laser sintering: EOS
company: for EOSINT M 250 machine equipped
with COq laser

Additive Rapid prototyping

Laser melting

The same direct metal lasersintering phrase but
different processing mechanism: EOS company; for
EOSINT M 270/280 machine equipped with fibre
laser, Selective laser melting: widely used in Europe,
Direct metal laser remelting; The University of
Liverpool, UK; presently merged into selective laser
melting Lasercusing: Sauer product GmbH, Germany

manufacturing Rapid manufacturing

Laser metal
deposition

Direct metal deposition: The University of Michigan,
USA, Laser engineered net shaping (LENS): widely
used in USA: LENS is a trademark of Sandia
National Laboratory and the United States Depart-
ment of Energy, USA, Directed light fabrication:
Los Alamos National Laboratory, USA Direct laser
deposition: The University of Manchester, UK, Direct
laser fabrication: The University of Birmingham, UK,
Laser rapid forming; Northwestern

Polytechnical University and The Hong Kong Polytechnic
University, China, Laser melting deposition; Beihang
University, China
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Fig. 3 Tool path generation from CAD file and layer processing”
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Fig. 6 Hip cup implant manufactured by laser additive
manufacturing”

Fig. 7 Airbus nacelle hinge bracket®
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Table 2 A comparison of mass customization and additive 3D printing”

Characteristic Mass customization 3D printing
Manufacturing Based on pre-assembled modular parts in | Automated manufacturing based on CAD software
technology different combinations or delayed differentiation. | and additive manufacturing.

Supply chain
integration

requirements multiple supplies.

Need for highly-integrated supply-chain management
to ensure right goods at right times from

Uses readily available supplies available from
multiple vendors.

Economic benefits
working capital management.

Ability to produce custom products at relatively

low prices. Low inventory risk. Improved

Ability to produce custom products at relatively
low prices. Low inventory risk. Improved
working capital management.

Range of products

Computers: watches: windows: shoes: jeans.

Prototypes: mockups; replacement parts; dental
crown; artificial limbs.
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