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Crystallographic_relation between coordination-polyhedron structures involving
dodecagonal atomic columns and approximant-phase structures related to the
dodecagonal quasicrystal
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Dodecagonal atomic columns and dodecagonal structural units have been so far

proposed to be involved in an atomic arrangement of the dodecagonal quasicrystal. The purpose of
our study thus focuses on the crystallographic relation between the dodecagonal quasicrystal and the
intermetal lic-compound H, v , and o phases in the Mn-Si-V alloy system. Remark that the H and v
phases can be identified as approximant phases for the dodecagonal quasicrystal. Concretely, we have
investigated the crystallographic features of the (¢ - H) structural change and the
crystallographic relation between the v and H phases mainly by transmission electron microscopy. As
a result, it was found that the crystal structures of the H and v phases involved structural
hierarchies, which were characterized by dodecagonal structural units as well as dodecagonal atomic
columns. It was also proposed that the structural hierarchies should be directly associated with
self-similarity in the dodecagonal quasicrystal.

12 12
Mn-Si-V



o

12
12 10
@
12 1
12
12
12
12
12
12
12
12
12
12
Mn-Si-V
H \Y
12
12
12
Mn-Si-V
(DH (c - H
Q)wv H

Mn Si v

3d

12

14

12

99.9%

Mo
X
ICP
Ar
(1) Mn-Si-V H (o
12
12 12
H H
(c - H

Mn-20at.%Si-10at.%V
Mn-17at.%Si-9at.%V

(a) Mn-20at.%Si-10at.%V
Mn-20at.%Si- 10at.%V




12

(b) Mn-17at.%Si-9at.%V
Mn-17at.%Si-9at.%V

o)
1273 K 24

[T10],

[001];  [110]

2 Mn-17at.%Si-9at.%V
(d)100

12

12

(c - H

(c - H

(a-c)8

1073 K

8 100
X
o]
100
H
8 (c - H
(c - H
2(a-c) 8
(d) 100
’ @ ® © ©)
(c - H
(c - H) 12
o H
12
12
12
(2) Mn-Si-V Y H
Mn-Si-V

(15-20)at.%Si-(0-5)at. %V

1273 K 24 1073 K 100
X

17at.%Si-3at.%V v +
H)




AT LA RIRHK LA

<

12

12

12

12

12

12

12

12

12

10

= (V 3+1)/V 2 ~ 1.932

2cos15°

15°

12

*

12

v +H

N(001)

\Y

. /7 N(0001),, N(010), // N(0110),

12

12

12

N(2110)

12

12

14

12

12

10

12

®

10

12



Mn

—

12

14
1 12
12
12
-Si-V H
o H (o
H) H v
(c - H) 12
\Y H
\Y H
12 10
H
12
Q = 2cosl5° = (V 3+1)/V 2 ~ 1.932

12 12

12

K. Nakayama, T. Komatsuzaki, Y. Koyama,
Crystallographic features of the

approximant H (Mn,Si,V) phase in the
Mn-Si-V alloy system, Philos. Mag., in
press.
DO1:10.1080/14786435.2018.1459058

K. Nakayama, D. Kurihara, Y. Koyama,
Crystallographic Relationship between

the v (Mng,Siz) and H (Mn,Si,V) Phases
in the Mn-Si-V Alloy System, Mater.
Trans., in press.
DOI:10.2320/matertrans.MD201712

K. Nakayama, M. Nakagawa, Y. Koyama,
Possible nucleus of the Bergman cluster

in the Zn-Mg-Y alloy system, Philos. Mag.

98 (2018) 219-236.
DOI:10.1080/14786435.2017.1400703

K. Nakayama, H. Tsuruta, Y. Koyama,

Formation of giant atomic clusters in
the B -Samson (3 -Al;Mg,) phase of the
Al-Mg alloy system, Acta Mater. 128
(2017) 249-257.

DO1:10.1016/j -actamat.2017.02.019

K. Nakayama, A. Mizutani, Y. Koyama,
Crystallographic Features and State

Stability of the Decagonal Quasicrystal
in the Al-Co-Cu Alloy System, J. Phys.
Soc. Japan. 85 (2016)
114602(1)-114602(9) .
DOI:10.7566/JPSJ.85.114602

K. Nakayama, D. Kurihara, Y. Koyama,
Crystallographic Relation between the

v and H Phases in the Mn-Si-V Alloy
System, 2016 MRS Fall Meeting, Hynes
(Boston), 2016.11.29.

, Zn-Mg-Y

H

. 2016
(159 ), .
2016.9.21.

K. Nakayama, T. Komatsuzaki, Y. Koyama,
Crystallographic features of the

approximant H phase in the Mn-Si-V alloy
system, THERMEC’ 2016, Messe Gratz
(Gratz), 2016.6.1.

Mn-Si-V H
2015 ( 157 ) )
, 2015.9.16.

¢y

KOYAMA, Yasumasa

@

NAKAYAMA, Kei

®

INOUE, Yasuhide



