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Dislocation Mobility and Its Relationship to Brittle-to-ductile Transition
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Fig.1 An atomically sharp crack is blunted when a dislocation is
emitted from the crack tip when the Burgers vector has a
normal component to the fracture plane?.

WU SR RE T B &L Fig 1 Tmd & 912, BEem .
IN=H = ARY P—KRpOKRE LTRSS, TR
BT 2 B A RD 128 25 FDOINTBE I 4
S ARD LS IZEHNTE D | R K 2RI ROAAEE R
W L C\ 72, Majumdar & Burns” 13, Modelll 8% % H 0
127 & Vi A i & BAEIRIE T IR R R 7= &
Z A, 2D 51 ANIZBEEIROIL A % K3 5 ) % %
FoTnWaZeZ2BEN Lz, ZN6DEANNDOBIR])
WERTHHE TH 5, Lin & Thomson® 3 Z D% Mode 13 &
U'Mode ITABZHIPAR L. ZXKIGR T—IIZK D D a5
JEFIHER BRI e MR 2 Z I L ORI L 72,

Z 2T, 2O R & BRI OR T 72912, Bk
ST B3 RN R T RSN Z TR C b B AIRERNT A D X7
Tk A TV EEORZEI DS 135 % Thomosn potential %
FIVTEEE L 22 % Fig.2 1R § %7, 2 2 TRL 2K
3B EL L 6, T AR BB SN TN
B RSO RABIIEENL O HVEIS IO AT B 5 o FALET
FEEENER L IBHEPPEC TNE I EIEEHAAT
HHH. T THEHTNE UL, ZRUSNA BRI S5
NERPECTOBHRIZH 5. ZOFEGHIZ 2MPafEiZffiv
728 DT, X 5ICEE A L 2RISR E O, BI5 S %
RLTWB, ZOEMBIEE, Az &k 2510 6 )1#Ep
ZAR Al Gitil) 2 720, BEEMEEIE EA-55 2 81245,
Z OBEVEIREE I U 724 2 BB NS 2. 5
BB BN, (kL8] IEiE iz L ¥ o —iddi%
ZHLTIHE 7207,

30 |

30

(@ y

Crack - X

Fig.2 Shielding effect by a couple of dislocations: (a) A couple of
edge dislocations in front of a crack. (b) Contour map of stress
induced by the dislocations. The stress comportment is normal
to the crack plane. Shaded area indicates compressive stress.
The unit of the stress is MPa.
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Table 1 A Ggprvalues for various materials.
Material AGgpr (eV) AGy (eV)

Intrinsic Sit5) 2.1 2.2
n-type Sits) 1.6 1.7
Sapphire6) 3.2 3.2
Intrinsic Ge'”) 1.54 1.58
GaAs!® 1.3 (+0.8/-0.4) 1.1+0.1
Diamond®? 3.06 +0.25 26+0.5
Mo20) 0.49 0.49
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