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Bent Crystal

RANDOM NUMBERS DESCRIBE
THE DISLOCATION
DISTRIBUTION
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Scattering by crystals with

1dislocations
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Dislocations Orientation Influences Streak Axes

q Real Space Reciprocal Space
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Predominance of One Sign Dislocations
Creates both Local and Macroscopic
Lattice Rotations
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Orientation of Unpaired Dislocations Influences
Character of White Beam Reflection

Reflection (222); Plane (111); Crystal size L=2500

n=10"cm2 n™=2.5*% 10%cm™?
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Individual and Boundary Dislocations
ave Different Influence on Scattering

= Grouping of dislocations into a = The FWHM, depends on the
“thin” tilt wall: density of GNDs and on the
. Changes the Shape experimental resolution
= decreases FWHM function. _ _
« Eactor (h/Dr): m As the resolution function
_ Improves, a larger number of
If h <<D#

separate spots can be
detected within a streak as

- Due to local strains, individual observed experimentally

GNDs influence the length of the
streak more than the same number
of dislocations in a boundary



Splitting of White Beam Reflections
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Criterion: Beam penetration length L
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Energy Spread in the Incident Radiation Causes a Change
in Evald’s Spheres Cutting the Reciprocal Lattice
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Splittil}g_of ]Laue Spots due to Grouping of Dislogations into GNB
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Laue image allows to determine orientation and angle of
geometrically necessary boundary and density of unpaired
dislocations within each domain

= Orientation of the = Misorientation angle of
boundary differs 90° the boundary twice bigger
s s
A: ©1=2.250 © 1 =2.250 © 2=21

(333) (224)

f (113)
f

Surface normal= [111], n+=4*1011cm™




A single orientation of GNDs explains the
orientation of all Laue Spots
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Laue Images From Ir Weld Reveal Plastic
Deformation in the Heat Affected Zone
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How Do 12 Slip Systems Affect the

Laue Pattern?

Surface normal (013), n*=0.1n, L=500Db
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Slices of the 3D image at different intensity
levels reveal heterogeneous dislocation

structure in the heat affected zone
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Several spikes are detected in along & for a
grain near Ir weld: they indicate formation of

geometrically necessary boundaries

= Analysis of the streak profile determines misorientation of the GND
Misorientation due to GNBs 0.3° 0.5°
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The intensity distribution of
Laue diffraction is analyzed as a T
function of local misorientation

= The best fitting parameters for dislocation
density, orientation of the slip system,
exact positions and misorientation angles
through GNBs between scattering
fragments were determined >
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CONCLUSIONS

Excess dislocations result in elongated
shape of Laue iImages for different
reflections

Orientation of the excess dislocation set can
be determined from the Laue image.

The density of the excess dislocation set as
well as the total dislocation density can be
determined from FWHM of the long and
short axis of the streak

Maze of dislocation netw ork can b e
understood from Laue pattern
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