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Energy and Structure of [1100] Symmetric Tilt Grain Boundaries in Magnesium

Jyh—-Tyng Choul-* Ken—ichi Ikeda? and Hideharu Nakashima?
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For clarification of the grain boundary energy and the structure of magnesium [1100] symmetric tilt boundaries, the atomic
structure was obtained by molecular dynamics simulations. The results are summarized as follows. The grain boundary energy of
[1100] symmetric tilt boundary depends on misorientation angle. There is a large energy cusp at the angle which corresponds to
(1122) 211 symmetric tilt boundary. The boundary is one of the twins. It was found that (1124) >10 and (1122) >11 boundaries
consist of single structural units, while (1126) >35b, (2246) 259 and (2242) >35a boundaries consist of two different structural

units, respectively.
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Fig. 1 Schemastic illustration of (a) Super lattice and (b) Cal-
culation cell of (1122) X11 boundary.
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Table 1 [1100] symmetric tilt boundary calculated in present

work.
Misg;igle }oation Boundary plane (kk—2 kN) 5 value Grain boundary
k N energy/Jm 2

9.3 1 40 302 0.900
11.7 1 32 97 0.892
17.4 3 64 131 1.337
23.1 1 16 25 0.912
26.3 1 14 155 0.811
275 3 40 106 0.971
30.5 1 12 58 0.760
33.1 2 22 395 0.817
36.2 1 10 83 0.600
39.9 2 18 275 0.695
44.4 1 8 14 0.430
48.0 3 22 145 0.598
50.0 2 14 179 0.467
52.2 3 20 62 0.592
57.1 1 6 35b 0.316
63.0 3 16 11 0.440
66.3 2 10 107 0.402
70.0 3 14 73 0.390
71.9 4 18 371 0.413
78.5 1 4 10 0.334
85.1 9 32 59 0.452
86.0 4 14 275 0.386
88.8 3 10 49 0.357
91.2 5 16 49 0.407
94.9 2 6 59 0.352
98.8 5 14 347 0.390
101.5 3 8 10 0.368
105.1 4 10 203 0.355
107.4 5 12 154 0.374
110.0 7 16 73 0.481
113.7 15 32 107 0.837
117.0 1 2 11 0.114
121.8 11 20 634 0.551
125.9 6 10 121 0.484
127.8 5 8 62 0.441
130.7 4 6 155 0.457
132.8 7 10 467 0.528
135.6 3 4 14 0.441
138.1 8 10 587 0.596
139.7 5 6 227 0.496
1414 7 8 110 0.533
143.8 15 16 83 0.789
146.0 2 2 35a 0.396
149.5 9 8 58 0.608
150.6 7 6 419 0.554
152.5 5 4 106 0.513
154.1 8 6 539 0.633
156.9 3 2 25 0.452
160.2 7 4 202 0.518
162.6 4 2 131 0.482
164.5 9 4 110 0.586
166.0 5 2 203 0.485
168.3 6 2 97 0.557




g 3 = <7 37 A0 FRIEARLR ORLR T 5OV F — & Z OMsE 305
(@) (b) 20 : i ]
(0002) (1124) (1122) (1121) (1120)
0e® Ce, 4 1 BTN 1 I35 51
e0*® Lo\ . ~ e} i i
g™ e© Oe F::
| ] &0 _
* . o g 12 e (33810) (3388) - (3364) + B336D)
o R o 128 (2810) 349 510 z10 | 225
o o g 14 x107 ;
o® om0 L] mg g (1126 2246) | A
.n'o .o.o 0.0. 2 08 =l £35(b, 259 -
02w e, F | l
- r
C 04 Vg S M4
1.18 J/m? 0.40 J/m? ] \
Fig. 2 Atomic structures of (2242) ¥35a boundary (a) 0e
metastable structure and (b) stable structure. 0 30° 60" 90° 120° 150° 180°

B, RIS R TR 7285E, KEhA FO¥—HE
A=y P EBETLNRLELLT ER T oI FIUTHL
TRF AN TRFEML 22542 OR F 2 koo P L
TREAEEEO L IfETh-7. LrL, ALV
F—id, EFr TR TFEML 72356 040 J/m? Th - /c
DI L, HAIEHEE TR FEML 5 E (D, BZER
EERT)ZORATFVF—1F 1.18]/m2 TH VY, RF%h
PN F PR T FVF—3E L, BETH - 7. BNk
FREE T3 % &, BERERE CIIPUARE OB T AR AT
FBETRESEBHL TSI EBGho7o. THICHLT, &
TEMETIE, MARO~y F V7 X<, BTFOBMLIE
LAY RBNIhr ot D0, RRIFIVF—HETL
TebhDEEZOLND. UTFTORZEBSIINALRLVF—D
B ROHEE & L7,

3.2 RIRIXRILF—DEHEKFE

Fig. 3 13 3t [m1 iz il [ 1100 J56f FR i A kL R O kLR T %L
F—HAKFNEARL LD THS. 2T, KPOmiEH
RFMEARN AROMWREREERL TED, 2 OBOHEFIIA
T OXIEHE FHHICES W SHTH L. FORE, H
R LT F—DEAERFEDRERTER. T, 15°ETO
IMEARRER TR AT FVE—DB LR L, ZOBIT IV
F—NATH B BAED I B OIR A IR T IV F—PET 5
L. ZLC, 60°UBRICIIR AT AV F—DOEBHIH £ B
LN/ o 7o, BUREER CTh 5 (1122) 211 KEFRE AR
DL DAEETAKICH AT VFE—2 EF L (1122) 211
SRR AR R CIREEORA LTIV F— %Rk L. FOKL
N AT " BB D I B BRI R T FOVF—PBEF L T
5. Fiz, 165°LARED/NMEMRIR TIE 0~15°DFE & Ak
i, (1120) S dhH DEAOREM & & IR R T R IVF—
M ERL, (1120) i dh HEAS 16° 6 L 72 FF Taic
BRIIVE—MEF L. 22T, TRV LAORRT
FIVFE—DE ARG O Y LT, KEARACIIRAT
FIVF—HEL, THRIVF—NATELEIBRL L4\, O
N, <732y APRER TS BT 5o
EEETTy FVITDIVRRA LSy F V7 OECKRPE
NicbDEEZOLN, NALZFIVF—DOENPKEL L7 b
DEEzZOLHND.

Misorientation angle

Fig. 3 Relation between grain boundary energy and misorien-
tation angle of [1100] symmetric tilt boundaries.
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Fig. 4 Atomic structures of grain boundary in [1100] sym-

metric tilt boundary.
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Fig. 5 Schematic illustration of the atomic structure of magnesium [1100] symmetric tilt boundary.
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