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PI PRODUCTION AND INDUSTRIAL ENGINEERING 

Σεχτιον 1: Ενγινεερινγ Ματηεmατιχσ 

Linear Algebra: Matrix alge bra , Syste ms o f line ar e quatio ns, Eige n value s and e ige n 

ve c to rs. 

Calculus: Func tio ns o f sing le  variable , Limit, c o ntinuity and diffe re ntiability, Me an 

value  the o re ms, Evaluatio n o f de finite  and impro pe r inte gra ls, Partia l de rivative s, 

To ta l de rivative , Maxima and minima, Gradie nt, Dive rge nc e  and Curl, Ve c to r 

ide ntitie s, Dire c tio nal de rivative s, Line , Surfac e  and Vo lume  inte grals, Sto ke s, Gauss 

and Gre e n’ s the o re ms. 

Differential equations: First o rde r e quatio ns (line ar and no nline ar), Highe r o rde r line ar 

diffe re ntia l e quatio ns with c o nstant c o e ffic ie nts, Cauc hy’ s and Eule r’ s e quatio ns, 

Initia l and bo undary value  pro ble ms, Laplac e  transfo rms, So lutio ns o f o ne  

dime nsio nal he at and wave  e quatio ns and Laplac e  e quatio n. 

Complex variables: Analytic  func tio ns, Cauc hy’ s inte gral the o re m, Taylo r se rie s. 

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

Co 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 Bino mial distributio ns. 

Numerical Methods: Nume ric al so lutio ns o f line ar and no n-line ar 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 ntial e quatio ns. 

Σεχτιον 2: Γενεραλ Ενγινεερινγ 

Engineering Materials: Struc ture  and pro pe rtie s c o rre latio n;e ng ine e ring  mate ria ls 

(me tals, c e ramic s, po lyme rs and c o mpo site s) – pro pe rtie s and applic atio ns; stre ss-

stra in be havio r o f me tals and allo ys;iro n-c arbo n phase  diagram, he at tre atme nt o f 

me tals and allo ys, its influe nc e  o n me c hanic al pro pe rtie s. 

Applied Mechanics: Engine e ring  me c hanic s – e quivale nt fo rc e  syste ms, fre e  bo dy 

c o nc e pts, e quatio ns o f e quilibrium; trusse s; stre ng th o f mate rials – stre ss, stra in and 

the ir re latio nship; fa ilure  the o rie s, Mo hr’ s c irc le (stre ss), de fle c tio n o f be ams, be nding  

and she ar stre ss, Eule r’ s the o ry o f c o lumns. 

Theory of Machines and Design: Analysis o f planar me c hanisms, c ams and 

fo llo we rs; go ve rno rs and fly whe e ls; de sign o f bo lte d, rive te d and we lde d jo ints; 

inte rfe re nc e / shrink fit jo ints; de sign o f shafts, ke ys, spur ge ars, be lt drive s, brake s and 

c lutc he s; pre ssure  ve sse ls. 

Thermal and FluidsEngineering: Fluid me c hanic s – fluid sta tic s, Be rno ulli’ s e quatio n, 

flo w thro ugh pipe s, e quatio ns o f c o ntinuity and mo me ntum, c apillary ac tio n, 

c o ntac t ang le  and we tting ; the rmo dynamic s – ze ro th, first and se c o nd law o f 

the rmo dynamic s, the rmo dynamic  syste m and pro c e sse s, c alc ulatio n o f wo rk and 

he at fo r syste ms and c o ntro l vo lume s; a ir standard c yc le s; he at transfe r – 

basic applic atio nso f c o nduc tio n, c o nve c tio n and radia tio n. 

Σεχτιον 3: Μανυφαχτυρινγ Προχεσσεσ Ι 

Casting: type s o f c asting  pro c e sse s and applic atio ns; patte rns – type s and 

mate ria ls; a llo wanc e s; mo ulds and c o re s – mate ria ls, making , and te sting ; c asting  
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te c hnique s o f c ast iro n, ste e ls and no nfe rro us me tals and allo ys; analysis 

o fso lidific atio n andmic ro struc ture  de ve lo pme nt; de sign o f ga ting  and rise r; o rig in o f 

de fe c ts. 

Metal Forming: Stre ss-stra in re latio ns in e lastic  and plastic  de fo rmatio n; c o nc e pt o f 

flo w stre ss; ho t and c o ld  wo rking  – fo rg ing , ro lling , e xtrusio n and wire  drawing ; she e t 

me tal wo rking  pro c e sse s – blanking , be nding  and de e p drawing ; ide al wo rk and 

slab  analysis;o rig in o f me tal wo rkingde fe c ts. 

Joining of materials: Princ iple s o f fusio n we lding  pro c e sse s(manual me tal arc , MIG, 

TIG, plasma arc , subme rge d arc  we lding  pro c e sse s)–diffe re nt he at so urc e s (flame , 

arc , re sistive , lase r, e le c tro n be am), and he at transfe r and asso c ia te d lo sse s, flux 

applic a tio n, fe e ding  o f fille r ro d; Princ iple s o f so lid  sta te  we lding  pro c e sse s (fric tio n, 

e xplo sive  we lding , ultraso nic  we lding  pro c e sse s); Princ iple s o f adhe sive , brazing  and 

so lde ring  pro c e sse s; Orig ins o f we lding  de fe c ts. 

Powder processing: Pro duc tio n o f me tal/ c e ramic  po wde rs, c o mpac tio n and 

sinte ring  o f me tals and c e ramic  po wde rs. 

Polymers and Composites: Plastic  pro c e ssing  – inje c tio n, c o mpre ssio n and blo w 

mo lding , e xtrusio n, c ale ndaring  and the rmo fo rming ; mo lding  o f c o mpo site s. 

Σεχτιον 4: Μανυφαχτυρινγ Προχεσσεσ ΙΙ 

Machine Tools and Machining: Basic  mac hine  to o ls like  c e ntre  lathe , milling  

mac hine , and drilling  mac hine  – c o nstruc tio n and kine matic s; mac hining  pro c e sse s 

- turning , tape r turning , thre ad c utting , drilling , bo ring , milling , ge ar c utting , thre ad 

pro duc tio n, g rinding ; ge o me try o f sing le  po int c utting  to o ls, c hip fo rmatio n, c utting  

fo rc e s, spe c ific  c utting  e ne rg y and po we r re quire me nts, Me rc hant’ s analysis; basis 

o fse le c tio n o f mac hining  parame te rs; to o l mate ria ls, to o l we ar and to o l life , 

e c o no mic s o f mac hining , the rmal aspe c ts o f mac hining , c utting  fluids, 

mac hinability; Jigs and fixture s – princ iple s, applic atio ns, and de sign 

Non-traditional Manufacturing: Princ iple s, applic atio ns, e ffe c t o f pro c e ss 

parame te rs o n MRR and pro duc t quality o f no n-traditio nal mac hining  pro c e sse s – 

USM, AJM, WJM, AWJM, EDM and Wire  c ut EDM, LBM, EBM, PAM, CHM, ECM. 

Computer Integrated Manufacturing: Basic  c o nc e pts o f CAD – ge o me tric  mo de ling , 

CAM – CNC and ro bo tic s – c o nfiguratio ns, drive s and c o ntro ls, Gro up Te c hno lo gy 

and its applic a tio ns – CAPP, c e llular manufac turing  and FMS. 

Σεχτιον 5: Θυαλιτψανδ Ρελιαβιλιτψ 

Metrology and Inspection: Limits, fits, and to le ranc e s, gauge  de sign, 

inte rc hange ability, se le c tive  asse mbly; line ar, angular, and fo rm 

me asure me nts(stra ig htne ss, square ne ss, fla tne ss, ro undne ss, and c ylindric ity) by 

me c hanic al and o ptic a l me tho ds; inspe c tio n o f sc re w thre ads and ge ars; surfac e  

finish me asure me nt by c o ntac t and no n-c o ntac t me tho ds;to le ranc e  analysis in 

manufac turing  and asse mbly. 

Quality management: Quality – c o nc e pt and c o sts; quality assuranc e ; sta tistic al 

quality c o ntro l, ac c e ptanc e  sampling , ze ro  de fe c ts, six sigma; to ta l quality 

manage me nt; ISO 9000. 
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Reliability and Maintenance: Re liability, availab ility and mainta inability; d istributio n 

o f fa ilure  and re pair time s; de te rminatio n o f MTBF and MTTR, re liab ility mo de ls; 

de te rminatio n o f syste m re liab ility; pre ve ntive  mainte nanc e  and re plac e me nt. 

Σεχτιον 6: Ινδυστριαλ Ενγινεερινγ  

Product Design and Development: Princ iple s o f go o d pro duc t de sign, to le ranc e  

de sign; quality and c o st c o nside ratio ns; pro duc t life  c yc le ; standardizatio n, 

simplific atio n, d ive rsific a tio n, va lue  e ng ine e ring  and  analysis, c o nc urre nt 

e ng ine e ring ;c o mpariso n o f pro duc tio n a lte rnative s. 

Work System Design: Taylo r’ s sc ie ntific  manage me nt, Gilbre ths’ s c o ntributio ns; 

pro duc tivity – c o nc e pts and me asure me nts; me tho dstudy, mic ro -mo tio n study, 

princ iple s o f mo tio n e c o no my; wo rk me asure me nt –time  study, wo rk sampling , 

standard data , PMTS; e rgo no mic s; jo b  e valuatio n, me rit ra ting , inc e ntive  sc he me s, 

and wage  administra tio n. 

Facility Design: Fac ility lo c a tio n fac to rs and e valuatio n o f a lte rnate  lo c atio ns; type s 

o f plant layo ut and the ir e valuatio n; c o mpute r a ide d layo ut de sign te c hnique s; 

asse mbly line  balanc ing ; mate ria ls handling  syste ms. 

Σεχτιον 7: Οπερατιονσ ρεσεαρχη ανδ Οπερατιονσ mαναγεmεντ 

Operation Research: Line ar pro gramming  – pro ble m fo rmulatio n, simple x me tho d, 

duality and se nsitivity analysis; transpo rta tio n and assignme nt mo de ls; ne two rk flo w 

mo de ls, c o nstra ine d o ptimizatio n and Lagrange  multiplie rs; Marko vian que uing  

mo de ls; dynamic  pro gramming ; simulatio n – manufac turing  applic a tio ns. 

Engineering Economy and Costing: Ele me ntary c o st ac c o unting  and me tho ds o f 

de pre c ia tio n; bre ak-e ve n analysis, te c hnique s fo r e valuatio n o f c apita l inve stme nts, 

financ ia l sta te me nts, time -c o st trade -o ff, re so urc e  le ve ling . 

Production control: Fo re c asting  te c hnique s – c ausal and time  se rie s mo de ls, mo ving  

ave rage , e xpo ne ntial smo o thing , tre nd and se aso nality; aggre gate  pro duc tio n 

planning ; maste r pro duc tio n sc he duling ; MRP and MRP-II; ro uting , sc he duling  and 

prio rity dispatc hing ; Push and pull pro duc tio n syste ms, c o nc e pt o f JIT 

manufac turing  syste m; Lo g istic s, d istributio n, and supply c hain manage me nt; 

Inve nto ry – func tio ns, c o sts, c lassific atio ns, de te rministic inve nto ry mo de ls, quantity 

disc o unt; pe rpe tual and pe rio dic  inve nto ry c o ntro l syste ms. 

Project management – PERT and CPM. 

 

 
 

 

  


