Finalized Sylabus for KPSC Recruitment Examinations  (Mechanical Engineering)

1. BASIC ENGINEERING

Mechanical [‘:ﬂgilll.‘l:l'ill“ Seience: e yoand Steam, Forms, Sources and Classification of Alem
b lgrs clossification, Classificatian, Principle of operation of Inpulse and  reaction, gis &  wiler  Witlie
Clyssification, LC. Englines pirts Refrigeration and Air ¢onditioning, Lathe and JJr.|I|||;_ Muchies, Ml amld
Grinding Machines, Joining Processes, Lubrication and Bearings Saldertng. Brazing and Welding, Power Transmisai

3eh Drives & Fasterer
Engincering Mechanics: Inroduction 10 eéngineering mechimics. Composition of forces. Free body diag
Eauations of egulibrivm, Caonditions of statie equilibriom for different force systems, Lami's theprens, Frtio

"'«-I.II..'-I”!‘- determinate benms, Centronds.and moment of inertia

Strength of Material: Stress and stevin, Shear stress tnoasenit and Shear force dingrains, Elastic constan
Principal stresses, Maximum stress wedms. Deflection of béanss } Tises) ol shafts
Engineering Drawing: lovoduction. Draowing  Instrements aod  thor wses. BIS conventions eliernin

Dimensioning and free hapd practicing, Qrthographic Projections, Oithpgraphic Prijections of Plane  Surldé
Projections of Salids, Secttons und deyvelopment of lneral Surfhoes of Solldy, lsomeiric Projection (Using Isamel

Scole Onlvy Computer Assisted Dirnfline:Modeling

Additional topics for graduate level and above

I‘.n‘,:'ll'll*t*rinu Mechanies: S iy ndeterminate structures, Frames & (russes, Projectiles, Cénrl force mih

Vinteal work, Types ol supports

Strength of Material: Mohr's dingzum, Column and stris. Slopes and deflection of beams, Combined stress
Fallure theornies, Curved beams, Cenirifugal stresses, Stresses n thin eyhinders. Changes in dimensions of <yvlind

llameter, length and volume), Thick oy linders subjecied 1o intersal Gnd extemal pressures ( Lamue s equation

L ENGINEERING MATERIALS

Material Science & Metallurgy: Strucire of oryatallse sohids, Ditfusion, Diffusion Mechumism, Fick s liws
liffision. Gibbs Phase rule, Binary phose digerams, lron-carbon Diagram, Mechanical Propeértics of Matorials, Teision

Hardness tests and Impact e Flasie and Plastic belmavior, Yield point phenomenon, Tnie stress-tr i

iionships, Tvpes of fracture, stiges i cup & cone fraciure; Fatigne: fatipuc (e3is; S-N curves

{ utIIIJmiH‘ Malerinls: |H'. [ Composite materials. Properticd ol fibiers and matrix materials. Gengral inethod
production; properties and applications ot ERE, PRE, MM gnd structural Composites. EXPrEssions firr density, Ying
odulus, ond strength of continuoud Hber remloreed Composites i (S5 - siram and 150 - stress conditions. Appheation

of composite materials in serospace, automobile mnd other flelds

Additional topics for graduate level and above

Muterial Science & Metallurgy: Factors affecting faigae e and protection methods, Creep: The creep curvi
Mechanisms af cregp, Creep-resistanl Oprienl microscopy, Metllurgicsl nicroscope and specimen preparsl iy

Seanning Electron Microscope. Space lattice classification, Miller Indices for planes und directions. Creep Phesimenin

Three stapes of creen Transient creep and Viscous creep. Creep rupmure. Creep Properties, Creep Test IronsCarl

Equilibrium phases. Nome equilibeban T.TUT phase diagram.  Phises fomied in these conditions. Influence of dlloy
ents on Non equilibrium diaggams. Heat treatment of ferous  niaix Anmdaling, Nomalismg

Tempering  Surfbee hardening methods: corburizing. cywnidmg mitriding. Flvoe and induction hardening. Heal Tien

of Non-Terrous materinly: Solutiinizing, precipaation hardening ad wgmi




Composite Materials: Smurt Materials: Prezo -slecirie materials, Elctitosinenve, mugnetostoicive e

crion, Lhverview of ano-scienie ok

mesmory alloys, fiber optic sensors. Nono materiols and Technology it

|"I'|||"l'_'|'[.n". 1 nanoe-sgnge, Nane=maleriils, stEuctines o I'.l MARO=HUT oSy

L THERMAL & FLUIDS ENGINEERING

Thermodynamics: Sysiem, Surmoundings, Boundary, Property, State, Process, Cyelic process, Path tuniti
function, Zeroth law, First und Second of thenmmodynamics | cvcke, Irreverszbiliny and avatability. Concepi [

engines, efficiency of o heat éngivie - concept of heat pump wnld Refrigorator coeiMeient of perfornmanic
Fluid Mechanics: Fluid-definition, concepls of continuun, shear stress s oapplled o Mikds, i propectis

viscosity, Newton's low, surfsee tension, bulk modulas, compressibility, vapour pressure, capillarity, gasge amd absojure
pressares of o (Tuid Pringiple of inmonietery, simple sod differential manoimeters, Bourdon's pressure visupe,

lw, Hydrostatic forces on plane and inclingd swrfaces Arehimede neiple. stability of Moating bodies Berm

equation, viscous Mow of incompressible Muids, boundurs ks
1.C. Enpines: Working of SI and CF iwosstroke and four-simoke engines, Efficiency ealeulanion and koot balan

Power Plant Engineering: Steam power Coal, ashbandling and different tepes of boilers: Diesel and ga

poswer planl: Hydro-electne plants: Moclear power plant

Avdditional topics for graduate level and above

Fhermodynamic Engincering: Bebavior of idenl and real gases, properties of pure substance. calenlation o

(1111 '

work and hent i ideal processes, analysis of therrmodynamic oveles related 1o epergy conversion: Applhcar
law- Steady flow energy equations, Seenlly state flow processes, Apphications. ol steady Now energy equations, Anolyai
of open system tor different process. Entropy and heat, Carmol theorem, Clausius, theorem, Entropy -properls o) a

ol an ireversible process of a elosed system, Mrincaple of wow il

system, Clausius ineguality. Envopy: cha

erirony. combined (Trst and second law, Entropy ¢ anigte for i deal pas, Trod or internal latent heb, nternal coergs of

steam.dryness fracton, mollic

l'.lll.lli ."It.!‘fhi-lll-ll.'?l: Determination of Melacentric height experimental and analyiical methods. TForces ac un
f I ’

fuid mass, Edlers equation of mdlicn, energy possessed by & MMuid particle, Bemoulli’s équation derivation from ong
dimensianal Eulers equation of maotiom Applicutions of Bemoulli's principle venturimeser, sriftee meter, pilol tul
nodciiess rectngular, tnanguiar, wapgeoidal notehes orfiees: vertwal, Bonzontad, Vortes moton, Revoolds number &
S ficance, Huapen |;\|_|i~.|:| 1 b Mow thirokgh P Partalent Tow: Darcy's eqiation far turbilem Now

thro |:|. pipes j:,l-‘-“d:.. Flow-Water Mamima Prag Ciple of dimensmiinal dnalvsis Buckinelhan = theorem appiicativeg

dimensionless numbers and mroduction o model studies

Turbo machinery: The of wichines and classification of turbimes: study of construchion, wirk

chagrams und efflciencies of Pelions wheel, Francis snd Kaplan tirbines- Impulse and repctiom principles urud
|

dtaeram, Varnous types of steam and gas turbipe, velocity diggrnms. Reciprocating, centrifugil and asiil o

conpressors, multistuge comiprossion, rel

witatlons, givernine af tebines, mode! westine of turbine

it regenetation, eficiency. Perfamainee O DErdines. Spedrlic spacd il vt

quantitees, chiaracteristic curves

Refrigeration & Air Conditioming: lotroduction - Application of refrigeration - Performance of a religeralio
(COF) - Linies of relngeralio The revérse cannol evele he reversad Bravion or Bell Coleman amr ovcic v
refresration svatem - Vapour compression relngeration systen Methods w improve simple refrigeration

Prioperties of 0 good refrigerant - Vapour absorption refpigertion System - COP interms of operabing femperitn

vapour sbsorption I-_“'iEL'..”-III' et Summer oir conditloning & wanter atr cconditiontigedquipiients wsed Ror
comdinoning svalets.  Introduction o psychiometry, terms asvolved inoabr conditioning Paychrometnie o

|I_N'1.|".l||.'|||L BrogQesses = L Oncep i ConmTory aar cornditeming LHINnE 1 itlectmg alr conditianing




LC. Engines: Air stsndard <fficiency & - mep of otfo cyele — dicsel cvcle - dual combustion ovele miimerica
probrems - deviation o Morse test [ real ©ycle from theoretisal alr cycle. Theorehical air required, excen an actu

required Tor complete combustion of solid, lguid ond geseous fuels, analysis of products of combustion, Four stoky

Tl
twi stk ovele enpines - Valve timi diagram for Tour stoke enging combustion m ST Engines - detonation [KNCCK
51 engines, eombustion in Ol engines & Kook in the C1 eagine. Carburetion - simple and complex cirburel it
punip tor 5.1 engitie - ignitlon systeins for 1 engines - fuel igjestion svatem for Ol engine - Supercharging ol 1O gty

Coaling of IC engines - Governing of 1C engines

Heat and Mass Transfer:  Basic modes of heat transfer. mechanisinn and Basic laws of |

conducinaty for varous tvpes of matormals, heid cCapecity

AL transler, The

hEw diflusmvibty commectine heat transfor co-ofhiciont, &

Boltzmann's Law ol Thermal radution. Cwerall b

eal transfer co-eflicent varable Thermal conmduchivity, ¢
thickness of insulation for cylinder and sphere, hext transler Do extonded sirfaces. Dimensional analys Pl

w free and forced convection, phyvsical significance of Rewvaalds, pra Mussell and Stanian my

problems.  Classification of heat exchingers, Heat changers affectiveness amd LMD for parallel and counter 1l

fouling and Fouling facior, sigmificance of NTU Tyvpes of boilling & condensation, KrichaofTs law. Plank's linw

Wein's displdcement law, Radaintion heal exchange between twa porallel infinite black surfaces, hetween 1w parnlic
infiniie gray surfaces. Effect of ridintion shield: Definitions of terms used in maoss transfer analysis, Fhick's first law

Stendy wtate equumolar counter diffusion 0 gascs] Sieady SMe emdirechonal m gases; ateady stale unuhrecthnmal n

snde) steddy stme diffusion in lguids, Schmidt Number, Sherwood Number

4. DESIGA

Theory of machines: Kinematw and dynams amalysis of planer mechantms. Cams | gears

SHTH ar ira
transeisson of power, frictton, Mvwheels: governom, baleneing of rotutny and reciprocating masses. free and fon

vibration ol ~L||£lc degtee freedoi valema, ellect ol lamping, transmiss hility, vibratpon solation, cri il speed il

ginent

Design of machine elements: Design for static and dvnamie loading. principles of the design of maching
5 - . E- | =

such os bolied, riveted and welded joints, shafs, springs, sper gears. rollmg and sliding contact bearings, brukes o
clutches Lubrication & Bearings: Drop feed, wick feed and needle lubricators. Ring, splash and full pressure |

Pivot bearmyg, collsr bearings and antifriction beanngs. Introduction 10 Computer Added Design

Mechanical Measurements: Monuterrents and mexsusosient sy st Refintom

stgnihicance ol masieTe
}'L‘1".‘1.|]|!|..| mgasurement system. deluulions and concepi of BECUFBCY . Procivie, abraiem ety cpreatalr
Lineartty . starwdnrds of mexsurementd miits, fils, wolerance and galging, ninciple of mterchageabilioy, India ariileiil
comnparntors and  angular mensuremint, mechanictl and optigal Compardiom, LVDT, Poewnatic  domparilor
Fransdugers, primary and secondary transducers, electricul, mechmiical, ¢lectronic transdiucers: imtermediate moditying
aid tetmminating devices: mechunical, cathode ray oscilloscope. macillographs. X-Y ploners. Measuremen! o forc

rgube, Prossune, lemperatire and strai

Additional topics for graduate level and above

Fheary ol muchines: Velocity und secelerition of single lider mechanmms by unalytal and Kleins Consoietin
Straight line motlon: vatious mochaniatis Interference in gears anml methods of avolding interference, Minimim pumbes
of teeth on rack, pinion & gear when in mesh o avoid interference. Introduction 1o bevel, helicad, spiral and worm gew
(withait involving problems) Clissifidation: Velocity ratio for epieyelic gear aln, evalubtion tooth onds and torgues o
epacychic gear train, Automobile gear bos, Dillferential gear bon i"'rii'-_:"lin.' of gyrodcope moteon: Spin, prede ¥

forgue vectors, gyrostopic and s <ffect on planes, ships, 2 whedlers and 4 wheelors, Satic and dynamuc balincing




Balancing of rotating and reciprocating (primany and secondary forcey) masses, Caunes and effect of wibraton
machined. Different methods of reprenting of vector, S.HM, degrees of freedom. Free, damped and forced vibration
Transmissibility and isolation. Free torsional vibration of shafts. Whirling of shafts. Geared Svstem. Svnthicsis of

Mechuanisms.

Design of machine elements: The meaning of Meéchankal Engineering Design - the phases of design  design
eonsiderations: - codes and standards - review of stress analysis - footor of safety. Design for stutic Iodang - i
thieorses — stress concentration. Design for variable Joading - Badurance limit and filigue strength - Flucturting siness
combination of losding modes — Design of Impact loading. Desizn and sclection of Nexible machine elements Iyvpes of
bearings and their jubrication types. Properties of oil and equation of Tow: Inwroduction o transmission elements-potive
driver= wivd friction drives

S PRODUCTION & INDUSTRIAL ENGINFERING

Metal {__'a.'ﬁﬁl'lg: Gravity dic-casting | pressure die castingy melling furmaces wintking pringipie ol éhoke fired. ol fitiii
and gus pit furnate, electric gre furnace, welding process: are wilding: inert gas welding (T1G & MIG)H submerped i
weldinz (SAW), gas welding: Acetviene welding, soldesing & brasting

Metal cutting: Cutning 100l materials, busic 10l geometry, mechanism of ool wear, tool life, metal culting proves:
Fuming, drilling, boring, milling, grindimg & Mmshing process. Jegs and Gntures, principles, Carbides coated carbide
Furping (Lathe), shisping and planaing machines: different operations on lathe, shapimg machine drilling machmes: €N
machines: Principles of operation milhng machines: milling operations. indexing: differential and angular iidening
caleulmvions, gninding mochines (centerieas, cylindrical and surface erinding) broaching process: lapping and hiwing

(LA I RTRT I

Metal Forming: Closed dic forging by slab analysis, Rolling Types of rolling mills, effects of front and bach
tensions, Drawing: Slab analvisis, Extrusin, extrusion equipment & dies, detormation, extrusion of seamiless tulies shiedt
& metil forming: Open back inclingble press (OB press), piercmg blanking, bending, deep drawing; forming mathiods
explokive forming, electro hydraulic formimg, electromagoetc fming. Power métalliray: methads of production: of

metil powders, conditioning and Blending powders

Computer Integrated Manufacturing systems: WIP rovo, T matio, High volume production sysen
ltansfer mechanism:-linear-walking bean, Rotary-rsck snd pimion, Rachet & pawl geneva wheel, bulfer sturape
automated msembly systems; CNU machining centres. Computer controlled manufactuning systems, UNC machining
eeriters and Programming. concept of group technology. cellular mepufaciarmy, robatics, FMS

Non-Traditional mucllining: Uitrasdmic machining, Abrasive Jet Machining (ATM), Elecrrocheinical Mactiming
(ECM) Agcumcy, surface fndsh, ECM o woling ECM tooling technique, Chemical Machining (M) Electrieal
[hecharge Machining (EDM . EDM, Plasma Arc Machining (PAM), Laser HBean Machoning (LBM)

Industrial Enginecering and Munugement:  Production plaaning scheduling routing, dispaloiung, ERP. push
and pull production systemts, supply chain wanagsment, mventony gonmol. Qualin=TOM. TPM. statstical gualin
control. sixosigma, near, programuning. simiphex and duples method, PERT and CPAM. Design ol Experiments- Taguchi
method. Work Study: | Introdudtion, Work-stidy procedires Humidn Cansiderations In waek study conicepts of work
cuntent, work study as a tool 1o dmprove productivity,. Method Study. Objectives, steps i method study recording
echmigques, nucro mation study, and principal of mouon economy  Woek Measuremene: Objectives, technigues of work

medsuremient, me study equaipiment, computition ol standard time, wiwk sampling predéterminegd motion time anebyvefe

Additional topies for graduate level and aboyve

Production and Operation Management:  Historical evolution of POM. the system concepl, syaiem
efficiencies anch effectiveness, I.IL'CIH{HI'I I‘.II..1LIII.|:I It PON svstems role of models, the internal & external environment of

POM. concepis ol production and the measurement. Outpot design, mleruls & procesiing considerations 4




specificatwons and tolerances, standardizaton & mterchangeability, human engineening Requirements of fore

CoET N catcgories of forccasting methods, moving averng methoed, expomenhial smoothing  wil ref
seasoniality, forecasting ¢rmbors, repression analvsis, Delphi method ol Iweiiory vy Invemtons %
af mventory, FX M) mhodels with il w ithisut shoftnee productiaon Inventory model, wventory model winl by
wroblem iventorny 1vpes Inventors costs, AR o imveiory, EU) models wilh and withouwt shortage, prosdog
Inveéni nodel, mventory mo with pnce break, probems

Automation in Manufacturing:  Awomation-Definltion, Rewsons, Arpotients Tor and  agaimst Aulomt o

Production Qperations & Awtomation sategies-Manufnetoring  Indusinies, Types of Production.  Funciigm

Manufuctusing, Informiation Processing in Manufacturing, Plant lavout. Froduction concepis &  Muatheimail FIES
Lutognation Sirateg i Autaomaoted Moterinl Hondling & Storage svulem. Principles of Material Handling, Fguipmu
Autinnated Guided YVehiole systemn-Components, Types, Guidante, Routing. Stecring. Contral, Loading. S it de

Advantoge & -\]";"||. itions, Autinmated Storage & Retr eval SYWEms Pefmiten of ASRS, functions COmiponenis

& Design of ASRS. Ditnbuted Control structure for AGYs £ ASHRS. Conveyors, Problems. Dhscrete Contril

rongramimagile Lopic Controlless & Porsonal Compulers-Discrete Process o ty ogic Comtrod & Segueng | 2

Logic Duprams, Programmable i Cantrieic eafs af PLL. operating cie, Lapa Tics at ETi i

FLOC. Mroblems. Poecumnlic & ) Pnoumaticy | Automt Indusinal P'rome mover Masses of M 1!
T { Air-per ion & L urninabien contii]. Pocumblie Actunlor o i % & 1 i

I fim F Poimatic O iecuits for iy i ALitiwTa e etta i CH A WY el & Selpuets e sidider |
sprany. Mrogrammable Logic Con ler- Compone if P peTatin che, Capalvilmies and Progru Pl

Problems Discrete Control using Programmable Logie Controliens & Personal Computers-IDhscrene Proce cumin

& Electro Prhictimatics in Automation, Industrial Primé movers, Besics of Poecumaotics, Compressed Adf-genoralive
Contamination contral, Prgumatic Actugtors, Proumatic Valves & Codtrol Circuits. Buailding of Preumatic Circuits

cal Avvonaton appdicainens

ble manulaciuring svatams, Lagnc

Automated manufacturing svstems: sippgle smrion aotomated cells 1l

|-.-."|||.|||'. in .'||.||.1|."|.- ENE IS,

'\:umln'hnulﬂ:.':a'i Nano scake-clectron micrmcope, Fullerenes-conducuivity and supercondu

L arbod nanotubet, nanosensols ol Gl emacs) saonars malecular panomuachiines ol and machines nanotriboloes

Nide: The gbove h}-l.lhl.‘_\ is furmished such that the core ts o be covered for all competitive

examinations and the additiona] 1wopies which are given at the end of ¢ach umt 10 be consadered o

guestions in examingtions secking graduate or post-graduate background for aspiranis. Clucsiion

with increased difficulty can be mcluded for these examinalions
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