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yi (obs) Observed intensity  

yi (calc) Calculated intensity 

wi Weight factor  

χ2 
 

Goodness of fit 



 
xxi 

S Scherrer constant 

B Crystallite size  

ΔKc Broadening of a XRD peak 

aγ Lattice parameter of austenite  

wc Mass % of carbon 

wMn Mass % of Manganese 

wAl Mass % of Aluminum 

wCr Mass % of chromium 

wNi Mass % of nickel 

wSi Mass % of Si 

aα Lattice parameter of bainite  

ΔK Peak width  

Kd Diffraction vector 

M Dislocation screening parameter 

  Dislocation contrast factor  

σ True stress 

ε True strain 

σ0 Pre-stress 

ε0 Pre-strain 

σs Saturation stress  

σit True yield stress 

ΔT Temperature rise  

Δt Pulse period  

Cp Heat capacity  

d Density 

τew Resolved shear stress 

few Electron wind force 

Kew Electron force coefficient 

b Burgers vector 

Md Mobility of dislocations  

Na Density of atoms 

δ Skin depth  

f Frequency 

μm Permeability 

 
 

 

Yield strength of the austenite at room temperature 

 Yield strength of the austenite at the isothermal temperature 

dγ Average austenite grain size 

 Yield strength due to dislocation density in austenite 

Mt Taylor factor 
 

Shear modulus 

L Diffusion distance 

Q Activation energy  

R Universal gas constant 
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Abbreviations 
 

ECAP Equal-Channel Angular Pressing 

XRD X-Ray Diffraction Technique 

TEM Transmission Electron Microscopy 

EBSD Electron Back-Scattered Diffraction 

UFG Ultra Fine-Grained 

RA Retained Austenite  

CW Cold Working 

BF Bright Field 

SEM Scanning Electron Microscopy 

BRA Blocky Retained Austenite 

FRA Filmy Retained Austenite 

EP Electropulsing 

TTT Time-Temperature-Transformation 

ASTM American Society for Testing And Materials 

SEI Secondary Electron Imaging 

IQ Image Quality 

HAGB High Angle Grain Boundaries 

LAGB Low Angle Grain Boundaries 

KAM Kernel Average Misorientation 

LCS Low Carbon Steel 

AR As Received 

DP Diffraction Pattern 

OR Orientation Relationship 

IPF Inverse Pole Figure 

GND Geometrically Necessary Dislocations 

LCD Low Current Density 

DF Dark Field 

SE Secondary Electron 

CP Close Packed 

SPD Severe Plastic Deformation 
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NSM Nanostructured Materials 

SV Surface To Volume Ratio 

GNB Geometrically Necessary Boundaries 

UTS Ultimate Tensile Strength 

YS Yield Strength 

EPT Electropulsing Technique 

HV Vickers Hardness 

TRIP Transformation Induced Plasticity 

AC Air Cooling 

CCPS Capacitor Charging Power Supply 

CRO Cathode Ray Oscilloscope 

FEG Field Emission Gun 

ICDD International Centre for Diffraction Data 

PDF Powder Diffraction File 

GOF Goodness Of Fit 

WH Williamson-Hall 

MWH Modified-Williamson-Hall 

OIM Orientation Imaging Microscopy 

UE Uniform Elongation 

TE Total Elongation 

FCC Face Cantered Cubic 

FWHM Full Width at Half Maxima 

BCC Body Cantered Cubic 

NW Nishiyama Wasserman 

SIM Strain Induced Martensite 

WQ Water Quenched 

 

 

 


