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(c) diffracted weak beam (2-beam), and, (d) weak beam dark-field 

 
(DDWs~) and slip-band.  

 

  
 

 

 
 

 

  

 

 

  
 

 

 

 
 

 

 
 

 

 

 

 

  

 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 



 

 
 

 

 

 

 
 

 

  
 

 

 
 

 

 

 

 

  
 

 

  
 

 

  
 

 

 

  

 

 

 

 
  

  

 

 

 

 

 

  

 

 

 
 

 

 
 

 



 

 
 

 

 

 

  
 

 

 

 
 

 

 

  

 

 

 

 

 

 
 

 

  
 

 

 

 

 

 

 

 

  
  

 

 

 

 

 

 

 

 

 

  

 

 

  
 



 

 
 

 
  

 
 

 
 

 

  
 

 

 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 
 

 
 

   
   
 

 
 

   
   
 

 
 

   
  

 
 

   
   
   
   
   
   
   

   
  

 
 

  

 
 

  
 

 

   
   
   
  

 
 

 
 

 

 

  
 

 

   



 

 
 

 
 

 
 

  
 

 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

  
 

 

   
  

 
 

  
 

  

 

 
  



 

 
 

List of Symbols
 
ºC      Degree centigrade 
 
µm    Micrometer  
 
nm     Nanometre  
 

       Alpha 
 

 Theta  
 
Wt%   Weight percent 
 
kHz   Kilo Hertz  
 
mHz   Mili Hertz  
 
mg    Milli gram  
 
mm   Milli meter 
 
ml     Mili liter  
  
t        Time (h) 
 
A      Area (cm2) 
 
a, b, c Lattice parameters  
 
D (Å) Average crystallite size (in angstrom) 
 
Dav     Average grain size  
 
cm     Centimetre  
 
hrs     Hours  
 
 S       Second  
  

Greater than  
 

Less than  
 
b       Burger vector  
 

Wavelength  
 

Lattice micro-strain  



 

 
 

 
Beta  

 
      Eta  

 
   Eta prime  

 
MPa    Mega Pascal  
 

Hv    Hardness in Vickers scale  
 
Tr     Transition strain  
 
         
 
 E     Youngs Modulus  
 
 G     Shear Modulus  
  
HAGBF = High-angle grain boundary fractions 
 
LAGBF = Low-angle grain boundary fractions 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 

Abbreviations
 

 
ASTM               American Society for Testing and Materials   
 
EBSD                Electron Back Scattered Diffraction  
 
EDS                   Energy Dispersive Spectroscopy 
 
FCC                   Face Centred Cubic  
 
FESEM              Field Emission Scanning Electron Microscope 
 
GP zone              Guinier Preston Zone 
 
HAADF               High Angle Annular Dark Field  
 
HCP                    Hexagonal Close Packing 
 
HRTEM             High-Resolution Transmission Electron Microscope 
 
FFT                     Fast Fourier Transform 
 
FSP                     Friction Stir Processing  
 
RPM                    Rotation Per Minutes  
  
SAEDPs              Selected Area Electron Diffraction Patterns  
 
SCC                     Stress Corrosion Cracking 
 
TEM                    Transmission Electron Microscope  
 
STEM                 Scanning Transmission Electron Microscope 
 
XRD                   X-ray Diffractometer 
 
WB                     Weak Beam  
 
WBDF               Weak Beam Dark Field  
 
HR- XRD          High-Resolution X-Ray Diffractometer  
 



 

 
 

 
OIM                   Orientation Imaging Microscopy  
 
FSP                     Friction Stir Processing  
 
FSPed                 Friction Stir Processed  
 

 

 

EBSD                 Electron Back Scattered Diffraction 
 
ODF                  Orientation Distribution Function    
 
GND                 Geometrically Necessary Dislocation  
 
DRx                  Dynamic Re-crystallization 
 
CDRx                Continuous Dynamic Re-crystallization 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


