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Additive Manufacturing Method with Metal Powder by Selective Sintering and
Melting Using Micro Electrical Discharge
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This study proposed an additive manufacturing method with metal power
solidified by electrical discharge and demonstrated three-dimensional (3D) shape fabrication.
3D modeling machines by Powder Bed Fusion (PBF) can be used to fabricate prototypes and small-lot
products by solidifying metal powder directly. Because their heat sources such as laser or electron
beam are still expensive, it is difficult to lower the cost of the machines.
The proposed method is a kind of PBF. A 3D shape is fabricated by repeating the spread of metal
powder and solidification by electrical discharge with twin electrodes in air. The twin electrodes
are connected to a capacitance discharge circuit with a bipolar DC power supply. The fabrication of
3D shapes were demonstrated by scanning the twin electrode and lifting powder layers. The powder
around the discharge position sometimes scattered due to the discharge or adheres to the electrode.
Using a transistor discharge circuit reduced the scattering.



XYz
(Additive

Manufacturing: AM) 3

ABS PLA
(Fused Deposition :

Modeling: FDM)
3

(Powder Bed Fusion: PBF)

XYZ <>

ov

0.5mm




0.8
0.4mm
0.2mm

+ 150V

0.5uF

100kQx 2

9.1MQ

200um

0.5mm

0.8mm

XY 0.5mm

RELLUL PEras
(b)

(©)

3 4mm 4
Imm

(b) (1)

© @)

1.4mm

MOSFET
XYZ
XY
4

1mm



https://www.toyota-ti.ac.jp/Lab/Kikai/5
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