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Key Topics in the Previous Class
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Reading for this Class
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What is a Grain Boundary?
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Idealized Grain Boundary Construction
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Idealized Grain Boundary Construction
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Figure 1.2: Various types of grain bouhdaries: (a) twist grain boundary, (b) symmet-
rical tilt grain boundary, (c) asymmetrical tilt grain boundary [6]
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Atomistic View of Tilt Grain Boundaries
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FIG. 1. HRTEM image of the 5° 001(110) sym-
metrical tilt grain boundary. Note that each GB
dislocation has dissociated into ial dis-
locations by a climb mechanism.
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This figure was uploaded by Wilfried Sigle
Content may be subject to copyright.
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Atomistic View of Tilt Grain Boundaries
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Atomistic View of Tilt Grain Boundaries
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Atomistic View of Tilt Grain Boundaries
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Atomistic View of Tilt Grain Boundaries
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sc, u = (001), fee, u = (111), sc, u = (001),

fee, u = (111),
n=(100), 0="5 n=(112), 0=>5 n = (100),

0 =12 n=(112), 6=12
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Dislocations in Symmetric Tilt Grain Boundaries
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Dislocations in Symmetric Tilt Grain Boundaries
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Dislocations in Symmetric Tilt Grain Boundaries
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Figure 1.4: (a) Dislocation configuration of a symmetrical tilt <100> SAGB
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Dislocations in Symmetric Tilt Grain Boundaries
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Dislocations in Symmetric Tilt Grain Boundaries
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Asymmetric Tilt Grain Boundaries
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Twist Grain Boundaries
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Twist Grain Boundaries
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Figure 13.10. A pure (relaxed) twist boundary between two simple cubic crystals. The bound-

)
- ® fec, n = (111)
ary is in the plane of the figure and the two grains have a small rotation about the cube axis ® s¢, N = (100) ) cc, N = 111 ?
normal to the boundary. The open circles represent atoms just above the plane of the bound-
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ary in one grain and the solid circles atoms just below in the opposite grain. Atoms at the in-

terface have been relaxed to produce regions of good atomic matching (A) separated by re-

gions of poor matching (B), which are the screw dislocations. From [25].
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Twist Grain Boundaries
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Figure 13.10. A pure (relaxed) twist boundary between two simple cubic crystals. The bound-
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ary is in the plane of the figure and the two grains have a small rotation about the cube axis Figure 13.12. (a) Bright field TEM image of a cross-grid of screw dislocations in a pure twist
normal to the boundary. The open circles represent atoms just above the plane of the bound- boundary (8 = 1°) in gold. From [34] copyright Taylor & Francis Ltd. (b) Comparison of experi-
ary in one grain and the solid circles atoms just below in the opposite grain. Atoms at the in- mental and calculated spacings of dislocations for (001) twist boundaries in gold. From [33].
terface have been relaxed to produce regions of good atomic matching (A) separated by re- The filled circles are the results of Schober and Balluffi [34] and the open circles are from the
gions of poor matching (B), which are the screw dislocations. From [25]. results of Tan et al. [35].
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Generic Grain Boundaries
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Generic Grain Boundaries
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|B| = |x|2 sin (6/2) sin ® (13.10)
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with a direction along (x x I). Furthermore, because

\

o |x x 1| = |x| sin @, (13.11)
(a) A
/oé)ffféfrg A then
B ks i =
{eq Besi sl B = (x x 1)2 sin (6/2), (13.12a)
A\ 1 which, for small 8, yields

i B=(xx1)8. (13.12b)

(c)

(13.14)

Figure 13.15. lllustration of the derivation of the net Burgers vector B crossing a vector x in a
planar grain boundary AA’ with unit normal n, where lattice + is rotated with respect to lattice
- by an angle 6 in a right-handed sense about an axis | directed into the plane of the page

—
through the point O. From [33]. f /@/ l/t CK
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O-Lattice Description of a Generic Grain Boundary
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O-Lattice Description of a Generic Grain Boundary
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Coincidence Lattice Description of a Generic Grain Boundaries
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Coincidence Lattice Description of a Generic Grain Boundaries
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Coincidence Lattice Description of a Generic Grain Boundaries
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Energy Considerations
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Limitations of the Descriptions
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Conclusions
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