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Electrochemical machining using porous electrodes fabricated by additive
manufacturing process

Koyano, Tomohiro
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A new tool electrode having a porous structure, named porous electrode is
developed for electrochemical machining (ECM). This electrode is fabricated using a powder bed
fusion additive manufacturing process. Electrolyte fluid can be supplied to the machining gap
through its permeable porous structure. Small pores and large porosity can be obtained using a
higher laser scanning speed of sintering process, which increases the flow rate of the electrolyte.
ECM results show that a flat surface is obtained with the developed porous electrode, and small
pores are less likely to have an influence on the machined surface. In order to improve the
roughness of the machined surface, jump motion of the tool electrode is applied, or air-bubbles are
mixed into the electrolyte. The surface quality can be improved with both methods.

Additive Manufacturing



NaNOs

um pm

Alcm?
1
m/s
e
_' N
S
1
N L AT
T ‘ a8 1mm |
= ] —
2
2
um pm
AM: Additive Manufacturing 1
AM
3
2
um pm
3
7.5mm 5mm 0.3mm
25pum
50pm (D7|.5
200W ;
2000mm/s 5
|
500mm/s I T 03
@ (b)
3

2000mm/s  4000mm/s
4000mm/s



4(b)

5
4000mm/'s
7.5mm 4
2.4mm 6
450 |
400 4000mmvs
= 350
7 E 300 |
E 250 f 3000mmis
200 r *
150
100 | / 2000mmvs
50 -
O 1 1 1 1
0 005 01 015 02 025
[MPq
5
AM 1
8@ (b)
2000mm/s  4000mm/s
3 2000mm/s
g ! 3 = i 1mm

(b) (b)



100pum

4000mm/'s

pm

9(a)

10(a)
10(b)

(b)

10(c)

10

3

11

[m(f)n]

0.1
0.2
0.3
0.4
0.5



o

@

13mm

4

12

13mm

, , Vol.73, No.8, pp.912-916, 2007
T. Furumoto, A. Koizumi, R.M. Alkahari, R. Anayama, A. Hosokawa, R. Tanaka, T. Ueda
Permeability and strength of a porous metal structure fabricated by additive manufacturing, Journal
of Materials Processing Technology, Vol.219, pp.10-16, 2015.

—CO; ECO CUTE —
(2013) pp.105-112, 2013

Vol.33, N0.389, pp.396-403, 1967.

Tomohiro Koyano, Akira Hosokawa, Ryota Igusa, Takashi Ueda, Electrochemical machining using
porous electrodes fabricated by powder bed fusion additive manufacturing process, CIRP Annals,
Voal. 66, No. 1, pp. 213-216, 2017,

DOI: 10.1016/j.cirp.2017.04.127

(2017), 2017.

, 2017 , 2017.

' 3D
,Vol. 64, No. 5, pp. 52-56, 2019.



