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Metal Additive Manufacturing
Mototsugu OSAKI

Synopsis

Recently, 3D printing technology (Additive Manufacturing, AM) has grown rapidly. AM technology was previously applied

to reduce the manufacturing lead time of prototypes, but in recent years, application to practical parts is being considered in
various fields such as aircraft, medical, energy, automobiles and molds. In Metal Additive Manufacturing (Metal AM) technology,
there are powder-type processes, such as Selective Laser Melting (SLM), Electron Beam Melting (EBM), Laser Metal Deposition-
Powder (LMD-P) and Binder Jet (BJ), and wire-type processes such as Wire Arc Additive Manufacturing (WAAM), Laser Metal
Deposition-Wire (LMD-W) and Wire Electron Beam Additive Manufacturing (WEBAM). When applying Metal AM technology, it
is necessary to understand the characteristics of each process and select the optimal process for the product.
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Fig. 1. Technical overview of Metal Additive Manufacturing.
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Table 1. Technical overview of Metal Additive Manufacturing? ~”.
PBF DED
Process BJ
SLM EBM LMD-P WAAM LMD-W WEBAM
Heat Laser Electron Laser Arc Laser Electron 3
source beam beam beam beam beam
Material Powder Powder Powder Wire Wire Wire Powder
Material size | 10-60 pum | 45-100 um | 45-200 pm [$0.8-1.6 mm|$0.6-1.6 mm|$1.0-4.0 mm| <15 um
Process Ar
atmosphere Nacuum Vacuum | Atmosphere | Atmosphere | Atmosphere | Vacuum | Atmosphere
Psrggggs 10-170 cm*h|45-100 cm*h| 1-1.8 kg/h | 1-5 kg/h 29kgh | 1-10kgh | 7.7kgh
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Fig. 2. Device appearance and application examples of
SLM.
*Courtesy of GE Additive
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Fig. 3. Device appearance and application examples of
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Fig. 6. Device appearance and application examples of
WAAM.
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Fig. 8. Device appearance and application examples of

WEBAM.
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