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YUK IR | 9 K 2 | D7 2 SRR T S 4 I AR
Pz S DG I SR A ST R A 4
A2 UL SCHR[ 39 .
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CAEE 3 (a) T LZBEIMEAS B T B 7
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14 A L S TR A I HESR R R AR 2, 2
RETA RS — D58 B ik SR T A L 5. T
Sy 1 A8 T 28 5 F0 4 A5r 5 7 b S LB AT LA
W, 5 T R BUR I i BRI R AL
2 i e 2 B SRR AT A

Hfh Ta 19 T BRSO BHUMTSEUESE | AR

(a)y=0.036,(b)y=0.038,(c)y=0.040, (d)y =0. 050

RERMZEBERS B U 4B /R 2 IR R R 2R R 7= 4R, 5
JERET 5 J2 A9 22 iy BB TR RE . WU BRI
AR P A Y 22 o 4 DR R IR 4 DR TR
MY 5 A IETJR. 2R R [R]  HERE
ST S, SR ) R ) SR B RE £k
FH3) T HERIRAE. 25§ FI A AR 2 5 Ta RE0R
i 1Y) A o SR 1 AR S AILEL.

5.4 %

BFSE T B Ta 1 (112) 10 B FS [ 111 ] )7 ) 34
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IS 02 1 J2 R 4 4, 7 48 U RE LA 4 o7 4
B kb, mRFEEFZEREMNT 22 ae g T
W R R B I R, AR T AR R TR E.
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Generalized planar fault energy of body-centered cubic Ta and
its application to plastic deformation of mode II crack tip®

Mei Ji-Fa Li Jun-Wan Ni Yu-Shan® Wang Hua-Tao
( Department of Mechanics and Engineering Science, Fudan University, Shanghai 200433, China)
(Received 26 January 2010 ; revised manuscript received 17 August 2010)

Abstract

The generalized planar fault energy, including the generalized stacking fault ( GSF) and the generalized twinning
fault energy (GTF) of body-centered cubic metal Ta are investigated based on the embedded atom potential. The GSF of
Ta, much different from that of fcc metal, reveals that no evident energy minimum is observed in the energy curve. This
implies that only full dislocations are possibly emitted in the {112} slip plane. From the GTF it is predicted that the
minimum thickness of a metastable twin is as large as four layers and the five-layer twin is more stable. The incipient twin
Ta tends to grow thicker once it is created. To confirm the significance of the GSF and GTF in revealing incipient
plasticity, quasicontinuum method is used to simulate the mode I crack of single Ta crystal. The results show that
deformation twin and full dislocation along <111 > direction in {112} plane are two co-existing mechanisms of crack tip
plastic deformation. The initial four-layer twin quickly extends into five-layer and more-layer twins with further loading. A
full dislocation is emitted into the front of the crack tip in {112} plane. These two plastic deformation mechanisms are

well explained by the GTF and the GSF respectively.

Keywords: generalized stacking fault, generalized twining fault, body-centered cubic Ta, Il -type crack tip
PACS: 61.72. Nn, 46.50. +a, 31.15. —p, 61.72. Mm
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