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Evaluation of Twin Boundary Energy and its Atomic Structure in Magnesium

Jyh-Tyng CHOU, Yasuhiro KUROKI, Ken-ichi IKEDA,
Fuyuki YOSHIDA, Hideharu NAKASHIMA and Hiroshi ABE

'E-mail of corresponding author: #itei@mm.kyushu-u.acjp

In order to clarify the twin boundary energy and its structure of (1121), (1122), (1011) and (1012)
twins, the atomic structure was simulated by molecular dynamics method. The main results are
summarized as follows. (1011) twin boundary is the lowest energy boundary, and (1122) twin
boundary is the highest energy boundary. (1121) twin and (1011) twin consist with the single
structural unit. And (1122) twin and (1012) twin consist of the structural units composed of two

different structural units, respectively one by one.
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Fig.1 Schematic illustration of (a) Super lattice and
(b) Calculation cell of (1911) twin boundary.
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Fig.2 Atomic structure of (1012) twin boundary
(a) metastable structure and (b) stable structure.
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Tablel Twin boundary and its energy.

Twin Rotation Axis | Misorientation | Twin Boundary Energy
- - - -
1 1:21) [1310] 145.95 0.40 J/m
(1122) 117.04° 0.11 J/m?
1 - 124.12° 0.06 J/m?
101D f f1500] —
(1012) 86.63° 0.11 J/m?2
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Fig.3 Relation between grain boundary energy and
misorientation angle of [1100] symmetric
tilt boundary.
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Fig.4 Relation between grain .boundary energy and
misorientation angle of [1210] symmetric tilt
boundary.
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Fig.5 Atomic structure of twin boundary
(@) (1122) twin, () (1121) twin.

3.32 (10 TDMEEL(012) B DIRFHEIE

Fig.612(1011) M & (1012) Rt DB R EME &R~
T B UM~ X 5T, HFOBEBIITFEFERL
TEY, ALECKALEDIREFAEET 5(1210)
ERRRDZEEERL TS, Figsb kv (101D
REFE—HEr=y PRI TWEERTHS
ZENShot, e, —CEEz =y b EERT
DA IIRIERT CRE2 =y MEERT 5, L

(2)

° o

S o

(e}

Fig.6 Atomic structure of twin boundary
(@ (1012) twin, () (1011) twin.
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Fig.7 High resolution transmission electron microscopy (HRTEM) image of (1012) twin.



