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UTS     Ultimate tensile strength 

PE     Plastic elongation 

TE     Total elongation 

PSE     Tensile toughness 

LAGB     Low angle grain boundaries 

HAGB     High angle grain boundaries 

BCC     Body centered cubic 

FCC     Face centered cubic 

BCC_A2    Disordered ferrite 

FCC_A1    Disordered austenite 

BCC_B2    Ordered bcc  

Fe3C     Cementite 

SFE     Stacking fault energy 

MBIP     Micro band induced plasticity 

HEC     Hole expansion coefficient 
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BA     Bending angle 

Ref     Reference 

Y     Year 

H     Homogenization 

HR     Hot rolling  

HF     Hot forging 

CR     Cold rolling 

An     Annealing 

Sol     Solutionization 

WQ     Water quenching 

RPM     Revolutions per minute 

CCPS     Capacitor charging power supply 

mA     milli amperes 

km     Kock, Mecking 

𝜃଴      Initial work hardening rate 

𝑬
𝝆
     specific stiffness 

IQ map    Image quality map 

KAM     Kernel average misorientation   

ODF     Orientation distribution function 

RW     Rotated W 

RG     Rotated goss 

VHN     Vickers hardness number 

RD     Rolling direction 
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TD     Transverse direction 

BF     Bright field 

SAED     Selective area electron diffraction 
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List of symbols 
 

Fe     Iron 

Mn     Manganese 

Al     Aluminum 

C     Carbon 

Ni     Nickel 

Cr     Chromium 

Si     Silicon 

Ti     Titanium 

Nb      Niobium 

Co     Cobalt 

Mo     Molybdenum 

Cu     Copper 

V     Vanadium 

B     Boron 

NbC     Niobium carbide 

TiC     Titanium carbide 

SiC     silicon carbide 

K     Kelvin 

°C     Degree centigrade 

B2     Ordered BCC precipitate 

μm     Micro meter 

κ     Kappa carbide 



xxix 
 

L     Liquid 

γ     Austenite 

α     Ferrite 

δ     Ferrite at high temperatures 

β     Beta manganese 

κ′     Kappa carbide with in grains 

κ*     Kappa carbide at grain boundaries 

γ′     Solute lean austenite phase 

γ''     Solute rich austenite phase 

W     Weight 

t୦୩୪     Crystallite size 

e୦୩୪     Micro strain  

β୐     Lorentzian component of integral breadth 

βୋ     Gaussian component of integral breadth 

λ     Wavelength 

ρ୦୩୪     Dislocation density 

b     Burgers vector 

Ȧ     Angstrom 

E     Elastic modulus 

G     Shear modulus 

 υ     Poisson's ratio 

V୘     Transverse velocty 

V୐     Longitudinal velocity 



xxx 
 

ρ     Density 

σ     True stress 

K     Strength parameter 

ε     True strain   

n     Strain hardening exponent 

σୱ     Saturation stress 

σ୧     True plastic stress 

σ୔     Peierls stress 

σୈ     Dislocation strengthening 

σୗୗ     Solid solution strengthening 

σୋ୆     Grain boundary strengthening 

τ0     Shear stress 

M     Taylor factor 

K୆     Grain boundary locking parameter 

a଴     Lattice parameter 

σ୔୰     Precipitation strengthening 

D     Diameter of particle 

Cp     Heat capacity 

I     Current density 

(ΔGେ୦ୣ୫)    Chemical free energy change  

∆G୍୬୲ୣ୰     Interfacial free energy change  
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