HOKKAIDO UNIVERSITY

Title MSHDO<NMO>TIMEARFRICB T IHAIRILF— & ZTDEE
Author (s) =H, #ig; A, B—; 5/, £§ b

BA&REF R, 68(4), 240-246

Lliaiioy https://doi.org/10.2320/jinstmet. 68. 240
Issue Date 2004-04
Doc URL https://hdl. handle.net/2115/75545
Type journal article
File Information J. Jpn Inst. Metal 68(4) 240.pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




BAERBHAE % 68% 5 4 5(2004)240-246

MERADA1O)PMABRRICEK T DIHRATRILF —&

Z DiEE

= H & &b

UM RS B & T T2
NN W

MHEE— FHXE

J. Japan Inst. Metals, Vol. 68, No. 4 (2004), pp. 240-246
© 2004 The Japan Institute of Metals

RS RAE RAR  5A

Grain Boundary Energy and Atomic Structure of {110) Symmetric Tilt Boundaries in Copper

Naoki Takatal:*, Ken-ichi Ikeda?, Fuyuki Yoshida?, Hideharu Nakashima? and Hiroshi Abe?

Unterdisciplinary Graduate School of Engineering and Science, Kyushu University, Fukuoka 816-8580

2Faculty of Engineering Sciences, Kyushu University, Fukuoka 816-8580

In order to clarify the correlation between the grain boundary energy and its atomic structure in copper, energy and atomic
structure of <110) symmetric tilt boundaries in copper were simulated by molecular dynamics method. From the calculations, it
was revealed that the grain boundary energy of <110> symmetric tilt boundaries strongly depended on misorientation and that
there are deep energy cusps at the misorientation angles which correspond to (111)23 and (113)211 symmetric tilt boundaries. It
was found that the atomic structure of each {110) symmetric tilt boundary was described by three kinds of structural units which
constitute (331)219, (111)23 and (113) 211 symmetric tilt boundaries respectively, and by (110) and (001) single crystal units.
The volume expansion of each grain boundary was evaluated and compared with the grain boundary energy. As a result, it was
elucidated that the grain boundary energy depends on the excess free volume of symmetric tilt boundaries.
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Schematic illustrations of the symmetric tilt boundary calculated in this work.
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Fig. 2 Relation between simulation time and (a) internal energy, (b) pressure, (c) temperature and (d) volume.
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Fig. 8 Correspondence between grain boundary energy and
volume expansion fraction.
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tiple structural units.
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