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Development of advanced selective laser melting method by approach of laser
heat input control
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Selective laser melting (SLM) is a powder bed fusion method that uses a
laser as a heat source to melt and solidify powders to form two-dimensional shapes, which are then
stacked to form three-dimensional shapes. However, the SLM method has some problems. One is spatter
generation while the laser irradiation, another one is generation of anisotropy. To solve these
problems, it required to control the heat input of laser precisely. In this study, it was attempted

to precisely control the heat input by using modulated pulse that are periodically turned on and
off for output power of the laser. As a result, it was found that the grain size tended to be
smaller in the fabrication using modulated pulses of laser. Furthermore, the specimens fabricated
with a pulse frequency of 100 Hz were found to have a homogeneous in microstructure.
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Fig.1 Schematic diagram of experimental

setup for measuring wettability of Ti Fig.2 Experimental setup for 3D fabrication
particles during laser irradiation. for Ti64 by SLM in vacuum
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Fig.3 Correlation between laser irradiation time and wettability. (2)Ti particle on Ti
plate without heat, (b) Ti particle on Ti plate heated at 500 c Dependence of laser
irradiation time on contact angle with molten Ti.
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Fig.5 The X ray diffraction result of the Fig.6Dependence of grain size on height
Ti64 powder and plate surface fabricated of fabricated sample by SLM in vacuum

by vacuum SLM process.



5 5 2 1

Sato Yuji Mizuguchi Yuta Takenaka Keisuke Yoshida Norio Srisawadi Sasitorn Tanprayoon 5
Dhritti Ohkubo Tomomasa Suga Tetsuo Tsukamoto Masahiro
Pure titanium fabrication with spatter-less selective laser melting in vacuum 2021

Results in Optics

100184 100184

DOl
10.1016/j .ri0.2021.100184

Mizuguchi Yuta Arimura Tsuneyoshi lhama Masahiro Sato Yuji Yoshida Norio Yoshida Minoru 33
Tsukamoto Masahiro
Effect of energy on Ti plate fabrication by vacuum selective laser melting for uniformity of 2021

grain size

Journal of Laser Applications

042027 042027

DOl
10.2351/7.0000514

58
2021
71-76
DOl
Sato Yuji Srisawadi Sasitorn Tanprayoon Dhritti Suga Tetsuo Ohkubo Tomomasa Tsukamoto 134
Masahiro
Spatter behavior for 316L stainless steel fabricated by selective laser melting in a vacuum 2020

Optics and Lasers in Engineering

106209 106209

DOl
10.1016/j -optlaseng.2020.106209




Mizuguchi Yuta Sato Yuji Yoshida Norio Tsukamoto Masahiro

33

Effect of input energy on hardness and surface quality in Ti64 by sputter-less selective laser
melting with modulated pulse

2021

Journal of Laser Applications

012031 012031

DOl
10.2351/7.0000329

9 0 2
SLM Ti64

2020

2020 2021
SUS316L

2020
2020 2021

2020

2020 2021




SUS316L

41

2020 2021

SLM Ti64

41

2020 2021

Yuji Sato, Masahiro lhama, Yuta Mizuguchi, Norio Yoshida, Sasitorn Srisawadi, Dhritti Tanprayoon, Masahiro Tsukamoto

Quantitative evaluation of spatter during Ti plate fabricated by SLM in vacuum

Photonics West 2021  Laser 3D Manufacturing

2020 2021

Yuta Mizuguchi, Tomoki Sibata, Yuji Sato, Masahiro Tsukamoto

Effect of spatter on Ti plate fabricated by selective laser melting in vacuum

15th International Conference on Laser Ablation

2019 2020




SLM Ti-6Al-4V

92
2019 2020
Ti-6Al-4V
40
2019 2020




