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X-CT observation

Electron beam Laser beam
(Arcam ®) (Concept laser ®)

Pre T: 1050 °C Pre T: 25 °C

P=1000W, V=100 mm/s  E,.=10J/mm  pP=350W, V=35mm/s

Hufan Zhao PhD Thesis 2019 Tohoku University
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Fig. 2.5. Identification of the three modes in laser welding. Adapted from Buvanashekaran et al. [74].

Buvanashekaran G, Shanmugam SN, Sankaranarayanasamy K, Sabarikanth R. A study
of laser welding modes with varying beam energy levels. Proc Inst Mech Eng, Part C: J
Mech Eng Sci 2009;223:1141-56.
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Secondary electron micrographs of polished surfaces corresponding to various laser parameter
combinations. Burn-through pores circled in red, lack of fusion pores (with partially melted
particles) circled in blue, and near-spherical pores circled in green.
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Institute for Materials Research, Tohoku University
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Yufan Zhao, Yuichiro Koizumi, Kenta Aoyagi, Kenta Yamanaka, Akihiko Chiba

Thermal properties of powder beds in energy absorption and heat transfer during additive
manufacturing with electron beam, Powder Technology, 381 (2021) 44-54.
doi:10.1016/j.powtec.2020.11.082
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Rusearch Institute for Materials Research, Tohoku University
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Yufan Zhao, Kenta Aoyagi, Yohei Daino, Kenta Yamanaka, Akihiko Chiba
Significance of powder feedstock characteristics in defect suppression of additively
manufactured Inconel 718,

Additive Manufacturing, 34 (2020) 101277.
doi:10.1016/j.addma.2020.101277
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Methods

Inconel 718 (IN718) alloy ~ (mass%I Ni ~ Cr Mo Al Ti  Nb  Man C N Fe
powders fabricated by two () 5243 1890 3.05 049 0.89 499 0.15 0039 0072 Bal
methods: GA & PREP (i) 5260 1860 3.00 065 099 520 0.05 0045 0.006 Bal

ii. Plasma rotating electrode process (PREP)
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Fig. 3. One batch of Inconel 718 cuboid samples with dimensions of 15 mm X 15
mm X 20 mm fabricated on a SUS304 substrate.
Additive Manufacturing 34 (2020) 101277
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