
Metallurgical Engineering - MT 

ENGINEERING MATHEMATICS 

Linear Algebra: Matrices and Determinants, Systems of linear equa�ons, Eigen values and
Eigen vectors.
 
Calculus: Limit, con�nuity and di�eren�affility� bar�al Deriva�ves� Ma;ima and minima�
Sequences and series� Pest for convergence� �ourier series.
 
Vector Calculus: �radient� Divergence and xurl� Line� surface and volume integrals� StoTes,

�auss and �reen�s tFeorems.
 
Diferen�al Equa�ons: Linear and nonGlinear Crst order kDEs� higFer order linear k DEs -itF

constant coeficients� xaucFy�s and Euler�s equa�ons� LaOlace transforms� bDEs �
LaOlace, Feat and - ave equa�ons.
 
�robabilitP any Sta�s�cs: Mean, median, mode and standard devia�on� Handom variaffles�
boisson, normal and ffinomial distriffu�ons� xorrela�on and regression analysis.
 
Nuderical Met�oys : Solu�ons of linear and nonGlinear algeffraic equa�ons� integra�on of

traOewoidal and SimOson�s rule� single and mul�GsteO metFods for di�eren�al equa�ons.
 

METALL�RGICAL ENGINEERING 

T�erd oyPnad ics any Rate �rocessesm La- s of tFermodynamics, ac�vity, equiliffrium
constant, aOOlica�ons to metallurgical systems, solu�ons, OFase equiliffria, EllingFam and
OFase staffility diagrams, tFermodynamics of surfaces, interfaces and defects, adsorO�on and
segrega�on� ffasic Tine�c la- s, order of reac�ons, rate constants and rate limi�ng steOs�
OrinciOles of electro cFemistryG single electrode Ooten�al, electroGcFemical cells and
Oolariwa�ons, aqueous corrosion and Orotec�on of metals, o; ida�on and FigF temOerature

corrosion � cFaracteriwa�on and control� Feat transfer � conduc�on, convec�on and Feat

transfer coefi cient rela�ons, radia�on, mass transfer � di�usion and �icT�s la- s, mass

transfer coefi cients� momentum transfer � conceOts of viscosity, sFell ffalances, ffiernoulli�s
equa�on, fric�on factors.
 
Ehtrac�Ue MetallurgPm Minerals of economic imOortance, comminu�on tecFniques, siwe
classiCca�on, �lota�on, gravity and otFer metFods of mineral Orocessing� agglomera�on, OyroG
FydroG and electroGmetallurgical Orocesses� material and energy ffalances� OrinciOles and

Orocesses for tFe e; trac�on of nonGferrous metals � aluminium, coOOer, winc, lead,

magnesium, nicTel, �tanium and otFer rare metals� iron and steel maTing � OrinciOles, role
structure and OroOer�es of slags, metallurgical coTe, fflast furnace, direct reduc�on Orocesses,
Orimary and secondary steel maTing, ladle metallurgy oOera�ons including deo; ida�on,
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desulOFuriwa�on, sulOFide sFaOe control, inert gas rinsing and vacuum reactors� secondary
reCning Orocesses including �k D, p�D, pk D, p�H and ESH� ingot and con�nuous cas�ng�
stainless steel maTing, furnaces and refractories.
 
��Psical MetallurgPm xrystal structure and ffonding cFaracteris�cs of metals, alloys, ceramics
and Oolymers, structure of surfaces and interfaces, nanoGcrystalline and amorOFous structures�
solid solu�ons� solidiCca�on� OFase transforma�on and ffinary OFase diagrams� OrinciOles of
Feat treatment of steels, cast iron and aluminum alloys� surface treatments� recovery,
recrystalliwa�on and grain gro- tF� industrially imOortant ferrous and nonGferrous alloys�
elements of �Gray and electron di�rac�on� OrinciOles of scanning and transmission electron
microscoOy� industrial ceramics, Oolymers and comOosites� electronic ffasis of tFermal, oO�cal,
electrical and magne�c OroOer�es of materials� electronic and oOtoGelectronic materials.
 
Mec�anical MetallurgPm Elas�city, yield criteria and Olas�city� defects in crystals� elements of

disloca�on tFeory � tyOes of disloca�ons, sliO and t- inning, source and mul�Olica�on of
disloca�ons, stress Celds around disloca�ons, Oar�al disloca�ons, disloca�on interac�ons and
reac�ons� strengtFening mecFanisms� tensile, fa�gue and creeO ffeFaviour� suOerGOlas�city�

fracture � �rifi tF tFeory, ffasic conceOts of linear elas�c and elastoGOlas�c fracture mecFanics,

duc�le to ffri�le transi�on, fracture tougFness� failure analysis� mecFanical tes�ng � tension,
comOression, torsion, Fardness, imOact, creeO, fa�gue, fracture tougFness and formaffility.
 

Manufacturing �rocessesm Metal cas�ng � Oa�erns and moulds including mould design
involving feeding, ga�ng and risering, mel�ng, cas�ng Orac�ces in sand cas�ng, Oermanent
mould cas�ng, investment cas�ng and sFell moulding, cas�ng defects and reOair� Fot, - arm
and cold - orTing of metals, Metal forming G fundamentals of metal forming Orocesses of
rolling, forging, e; trusion, - ire dra- ing and sFeet metal forming, defects in forming� Metal
Roining G soldering, ffrawing and - elding, common - elding Orocesses of sFielded metal arc
- elding, gas metal arc - elding, gas tungsten arc - elding and suffmerged arc - elding� - elding
metallurgy, Orofflems associated - itF - elding of steels and aluminium alloys, defects in
- elded Roints� Oo- der metallurgy� �DP using dyeGOenetrant, ultrasonic, radiograOFy, eddy
current, acous�c emission and magne�c Oar�cle metFods.
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