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2D-3D conversion technology for physical properties of particle assembly
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Accurate assessment of three-dimensional (3D) particle characteristics, such

as particle shape and size distribution, is a basic requirement in various fields. In practice,
however, two-dimensional (2D) characteristics are often measured instead of 3D. A conversion method
which simultaneously estimates multiple 3D characteristics from measurable multiple 2D counterparts
is here proposed. Briefly, the method consists of the following steps: numerical creation of 3D
particle models; computation of 3D and 2D parameter distributions of the model particles to
establish a conversion database; and determination of the optimal combination of the 3D particle
models to fit the measured 2D parameter distributions, using the genetic algorithm. The method is
novel in two respects: (i) versatility, as it is applicable to various types of particles, and (ii)
convenience, as multiple parameters can be estimated at once.

2D-3D




) 3D

3D
2D 2D
3D
1 3D 2D
2D-3D
2D 3D
(2 2D 3D
2D 3D 2D-3D
(1) 2D-3D
2D-3D 3D
2D 3D 2D
3D
2D-3D 3
3D 3D 3D 2D
(GA) 3D
2D 3D
X CT
X CT 2D-3D X CT
3D
2D 2D 2D-3D 3D
3D
(1) 2D-3D
2D-3D 1
3D
3D 2D
DB
2D
2D
2D
2D 2D
2D GA
DB 3D
2D 3D
DB

DB



@ EmoBHEE

D HwFETIVY
( /ﬂ\j {—.\ A aas
‘ Barg
HFEFILA HFEFALB NIEE
FU g

3D 2D S
.4

Q\EAzoaHm @HTFETLER GHAESELGA 6 3DMiEHE

R
HWTFETILA BG "
\ AE I AE NME W
‘ Y HHH Hﬂn
o Pt
1 2D-3D , , 2019
2
0.21 1.40mm 7.5mm
20mm X CT inspeXio SMX-100CT
512x512 0.017mm/
X CT 3
ExFact VR
Revision 2.1
Watershed
21631
2
X CT 2D-3D
3D
4
3D o)
Q2 / Qs
Qa4
2D
3D [
3
P1 P, /
Ps3
DB 50 (a) 0.21-0.50 mm (b) 1.00-1.40 mm
2D 3D 2
P, P> Ps
2D-3D QA Q@ QG U 3
Q Q.
/ Q Qs
3D
2D 2D 3D
2D 3D

3D



@ Q b Q
10 | lo I T T T T T T T T
7
0.8 |- E 08} 4
06 [ - 0.6 | i
']
04 - 04+ 4
02 —— 3D - 02 — 3D 4
040[') 10(300 2otl)oo 30(300 40(;00 soclxoo soclxoo 70(I)oo 80000 o 0 I2 ‘I‘ ‘Ii ;3 1I0 1I2 1I4
(mm®)
(© / Q;
10 ' - B
08} _'- i
0.6 - o
04 | _: o
ozp /. ——3D T
- 3D
00 1 1
1.0 15 20
/ /
3 3D
2
Takao Ueda, Tatsuya Oki and Shigeki Koyanaka, 2D-3D conversion method for assessment of
multiple characteristics of particle shape and size, Powder Technology, , Vol. 343, 2019,
287-295.

DOI: https://doi.org/10.1016/j.powtec.2018.11.019
, 29(5), 2019, 62-64.
1

) D D , 2018
, 2018.

PCT/JP2018/036668
2018



