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MT Metallurgical Engineering 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matric e s and De te rminants, Syste ms o f line ar e quatio ns, Eige n 

value s and Eige n ve c to rs. 

Calculus: Limit, c o ntinuity and diffe re ntiability; Partia l de rivative s; Maxima and 

minima; Se que nc e s and se rie s; Te st fo r c o nve rge nc e ; Fo urie r se rie s. 

Vector Calculus: Gradie nt; Dive rge nc e  and Curl; Line , Surfac e  and vo lume  

inte grals; Sto ke s, Gauss and Gre e n’ s the o re ms. 

Differential Equations: Line ar and no n-line ar first o rde r ODEs; Highe r o rde r line ar 

ODEs with c o nstant c o e ffic ie nts; Cauc hy’ s and Eule r’ s e quatio ns; Laplac e  

transfo rms; PDEs –Laplac e , o ne  dime nsio nal he at and wave  e quatio ns. 

Probability and Statistics: De finitio ns o f pro bability and  sampling  the o re ms, 

c o nditio nal pro bability, Me an, me dian, mo de  and standard de via tio n; Rando m 

variable s; Po isso n, no rmal and b ino mial distributio ns; Co rre la tio n and re gre ssio n 

analysis. 

Numerical Methods: So lutio ns o f line ar and no n-line ar (Bise c tio n, Se c ant, Ne wto n-

Raphso n me tho ds) alge braic  e quatio ns; inte gratio n by trape zo idal and Simpso n’ s 

rule ; single  and multi-ste p me tho ds fo r diffe re ntia l e quatio ns. 

Σεχτιον 2: Τηερmοδψναmιχσ ανδ Ρατε Προχεσσεσ 

Laws o f the rmo dynamic s, ac tivity, e quilibrium c o nstant, applic atio ns to  

me tallurg ic al syste ms, so lutio ns, phase  e quilibria , Ellingham and phase  stability 

diagrams, the rmo dynamic s o f surfac e s, inte rfac e s and de fe c ts, adso rptio n and 

se gre gatio n; basic  kine tic  laws, o rde r o f re ac tio ns, ra te  c o nstants and ra te  limiting  

ste ps; princ iple s o f e le c tro  c he mistry- single  e le c tro de  po te ntia l, e le c tro c he mic al 

c e lls and po lariza tio ns, aque o us c o rro sio n and pro te c tio n o f me tals, galvanic  

c o rro sio n, c re vic e  c o rro sio n, pitting  c o rro sio n, inte rgranular c o rro sio n, se le c tive  

le ac hing , o xidatio n and high te mpe rature  c o rro sio n – c harac te riza tio n and c o ntro l; 

he at transfe r – c o nduc tio n, c o nve c tio n and he at transfe r c o e ffic ie nt re latio ns, 

radia tio n, mass transfe r – diffusio n and Fic k’ s laws, mass transfe r c o e ffic ie nts; 

mo me ntum transfe r – c o nc e pts o f visc o sity, she ll balanc e s, Be rno ulli’ s e quatio n, 

fric tio n fac to rs. 

Σεχτιον 3: Εξτραχτιϖε Μεταλλυργψ 

Mine rals o f e c o no mic  impo rtanc e , c o mminutio n te c hnique s, size  c lassific atio n, 

flo ta tio n, g ravity and o the r me tho ds o f mine ral pro c e ssing ; agg lo me ratio n, pyro -, 

hydro -, and e le c tro -me tallurg ic al pro c e sse s; mate ria l and e ne rgy balanc e s; 

princ iple s and pro c e sse s fo r the  e xtrac tio n o f no n-fe rro us me tals – aluminium, 

c o ppe r, zinc , le ad, magne sium, nic ke l, titanium and o the r rare  me tals; iro n and 

ste e l making  – princ iple s, ro le  struc ture  and pro pe rtie s o f slags, me tallurg ic al c o ke , 

blast furnac e , d ire c t re duc tio n pro c e sse s, primary and se c o ndary ste e l making , 

ladle  me tallurgy o pe ratio ns inc luding  de o xidatio n, de sulphuriza tio n, sulphide  shape  

c o ntro l, ine rt g as rinsing  and vac uum re ac to rs; se c o ndary re fining  pro c e sse s 

inc luding  AOD, VAD, VOD, VAR and ESR; ingo t and c o ntinuo us c asting ; sta inle ss 

ste e l making , furnac e s and re frac to rie s. 
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Σεχτιον 4: Πηψσιχαλ Μεταλλυργψ 

Crysta l struc ture  and bo nding  c harac te ristic s o f me tals, a llo ys, c e ramic s and 

po lyme rs, struc ture  o f surfac e s and inte rfac e s, nano -c rystalline  and amo rpho us 

struc ture s; so lid  so lutio ns; so lidific a tio n; phase  transfo rmatio n and b inary phase  

diagrams; princ iple s o f he at tre atme nt o f ste e ls, c ast iro n and aluminium allo ys; 

surfac e  tre atme nts; re c o ve ry, re c rysta lliza tio n and gra in g ro wth; struc ture  and 

pro pe rtie s o f industrially impo rtant fe rro us and no n-fe rro us a llo ys; e le me nts o f X-ray 

and e le c tro n diffrac tio n; princ iple s o f o ptic a l, sc anning  and transmissio n e le c tro n 

mic ro sc o py; industrial c e ramic s, po lyme rs and c o mpo site s; intro duc tio n to  

e le c tro nic  basis o f the rmal, o ptic a l, e le c tric al and magne tic  pro pe rtie s o f mate ria ls; 

intro duc tio n to  e le c tro nic  and o pto -e le c tro nic  mate ria ls. 

Σεχτιον 5: Μεχηανιχαλ Μεταλλυργψ 

Elastic ity, yie ld  c rite ria  and plastic ity; de fe c ts in c rysta ls; e le me nts o f d islo c atio n 

the o ry – type s o f d islo c atio ns, slip and twinning , so urc e  and multiplic atio n o f 

d islo c atio ns, stre ss fie lds aro und dislo c a tio ns, partia l d islo c a tio ns, d islo c atio n 

inte rac tio ns and re ac tio ns; stre ng the ning  me c hanisms; te nsile , fa tigue  and c re e p 

be havio ur; supe rplastic ity; frac ture  – Griffith the o ry, basic  c o nc e pts o f line ar e lastic  

and e lasto plastic  frac ture  me c hanic s, duc tile  to  brittle  transitio n, frac ture  

to ughne ss; fa ilure  analysis; me c hanic al te sting  – te nsio n, c o mpre ssio n, to rsio n, 

hardne ss, impac t, c re e p, fa tigue , frac ture  to ughne ss and fo rmability. 

Σεχτιον 6: Μανυφαχτυρινγ Προχεσσεσ 

Me tal c asting  – patte rns and mo ulds inc luding  mo uld de sign invo lving  fe e ding , 

ga ting  and rise ring , me lting , c asting  prac tic e s in sand c asting , pe rmane nt mo uld  

c asting , inve stme nt c asting  and she ll mo ulding , c asting  de fe c ts and re pair; Ho t, 

warm and c o ld  wo rking  o f me tals; Me ta l fo rming  – fundame ntals o f me tal fo rming  

pro c e sse s o f ro lling , fo rg ing , e xtrusio n, wire  drawing  and she e t me tal fo rming, 

de fe c ts in fo rming ; Me tal jo ining  – so lde ring , brazing  and we lding , c o mmo n we lding  

pro c e sse s o f shie lde d me tal arc  we lding , gas me tal arc  we lding , gas tungste n arc  

we lding  and subme rge d arc  we lding ; We lding  me tallurgy, pro ble ms asso c iate d 

with we lding  o f ste e ls and aluminium allo ys, de fe c ts in we lde d jo ints; Po wde r 

me tallurgy – pro duc tio n o f po wde rs, c o mpac tio n and sinte ring ; NDT using  dye -

pe ne trant, ultraso nic , radio graphy, e ddy c urre nt, ac o ustic  e missio n and magne tic  

partic le  me tho ds.  

  


