TAMIL NADU PUBLIC SERVICE COMMISSION
SYLLABUS

MECHANICAL, PRODUCTION AND MANUFACTURING ENGINEERING
(DEGREE STANDARD)

CODE : 399
UNIT I: MECHANICS, KINETICS AND DYNAMICS (18 Questions)

Statics of Particles, Equilibrium of Rigid bodies, Mechanism of Deformable Bodies,
Properties of Surfaces and Solids, Centroid, Centre of Gravity, Dynamics of
Particles, Elements of Rigid Body Dynamics, Basics of Mechanisms, Kinematics
of mechanisms, gyroscope, Gears and Gear Trains, Fly Wheels and Governors,
Balancing of Rotating and Reciprocating Masses, Friction in Machine Elements,
Force Analysis, Balancing, Single Degree Free Vibration, Forced Vibration,
mechanisms for Vibration Control, Effect of Damping, Vibration Isolation,

Resonance, Critical Speed of Shaft.

UNIT II: STRENGTH OF MATERIALS AND DESIGN (20 Questions)

Stress, Strain and Deformation of Solids, Combined Stresses, Theories of
Failures, Transverse Loading on Beams, Stresses in Beams, Torsion, Deflection of
Beams, Energy Principles, Thin Cylinders and Thick Cylinders, Spherical Shells,
Fundamentals of Design for Strength and Stiffness of Machine Members, Design
of Shafts and Couplings, Design for Static and Dynamic Loading, Design of
Fasteners and Welded Joints, Reverted Joints, Design of Springs, Design of
Bearings, Design of Flywheels, Design of Transmission Systems for Flexible
Elements, Spur Gears and Parallel Axis Helical Gears, Bevel Gears, Worm Gears
and Crossed Helical Gears, Design of single and two stage speed reducers,

Design of cam, Clutches and Brakes, Design of Piston and Connecting Rods.



UNIT III: FLUID MECHANICS AND TURBO MACHINERY (20 Questions)

Fluid properties, fluid statics, manometry, buoyancy, control volume analysis of
mass, momentum and energy, fluid acceleration, differential equations of
continuity and momentum, Bernoulli’s equation, Dimensional Analysis, viscous
flow of incompressible fluids, boundary layer, elementary turbulent flow, flow
through pipes, head losses in pipes, bends. Turbomachinery: Pelton wheael,
Francis and Kaplan turbines - impulse and reaction principles - velocity
diagrams, pumps and its applications-Valves and Types - Theory of Jet
Propulsion- Pulse Jet - Ram Jet Engines, Online Continuous Flow Monitoring

System.

UNIT IV: THERMAL ENGINEERING AND THERMODYNAMICS (30

Questions)

Basic concepts, Zeroth, First and Second laws of thermodynamics,
thermodynamic system and processes, Carnot cycle. irreversibility and
availability, behaviour of ideal and real gases, thermodynamic relations,
properties of pure substances, calculation of work and heat in ideal processes,
analysis of thermodynamic cycles related to energy conversion, Fuel and
combustion, Fuels Characteristics, Emissions and Controls, Testing of IC
Engine-Renewable sources of Energy.

Power Engineering: Steam Tables, Rankine, Brayton cycles with regeneration
and reheat. I.C. Engines: air-standard Otto, Diesel cycles. Refrigeration and air-
conditioning: Vapour refrigeration cycle, heat pumps, gas refrigeration, Reverse

Brayton cycle; moist air: psychometric chart, basic psychometric processes.

UNIT V: HEAT AND MASS TRANSFER (25 Questions)

Modes of heat transfer - one dimensional heat conduction, resistance concept,
electrical analogy, unsteady heat conduction, fins dimensionless parameters in
free and forced convective heat transfer, various correlations for heat transfer
in flow over flat plates and through pipes, thermal boundary layer, effect of

turbulence, radiative heat transfer, black and grey surfaces, shape factors,



network analysis; heat exchanger performance, LMTD and NTU methods.

Basic Concepts of Mass transfer, Diffusion Mass Transfer, Fick’s Law of Diffusion
Steady state Molecular diffusion, Convective Mass Transfer, Momentum, Heat
and Mass Transfer Analogy , Convective Mass Transfer Correlations, Radiactive

Heat Transfer.

UNIT VI: MATERIALS SCIENCE AND METALLURGY (25 Questions)

Constitution of alloys and phase diagrams, Iron — Iron Carbide Phase Diagram -
steels, cast iron, phase transformations- diffusion-TTT diagram, ferrous and
nonferrous alloys, heat treatment of ferrous and non-ferrous metal, surface
modification techniques, powder metallurgy, non-metallic materials, mechanical
properties and testing, crystal defects and strengthening mechanisms,
conducting and semi conducting materials, magnetic and dielectric materials,
Engineering ceramics, Engineering and commodity polymers, composites, nhano-

materials.

UNIT VII: PRODUCTION TECHNOLOGY (22 Questions)

Foundry Technology- types of pattern, cores, moulding and casting methods,
Solidification, design of castings, defects, Melting Furnaces, Hot and Cold
working, Metal Forming Processes - types, Defects and Remedies, Sheet Metal
Operation, metal joining processes, types and design of weldment, welding
metallurgy, welding defects, Casting, Welding Inspection (NDT), Manufacturing
of Thermo Setting and Thermo Plastic Products, Metal cutting, Cutting Tool
Nomenclature, Machinability machine tools - center lathe, drilling, milling,
grinding, gear cutting and broaching, Machining Time Calculation,
unconventional machining processes, Micro Manufacturing, CNC machine tools,

Manual Part Programming - Machining and Turning Centre.
UNIT VIII: METROLOGY AND QUALITY CONTROL (15 Questions)

Limits, Fits and Tolerance, Linear and angular measurements, Interferometry,
laser interferometers - Types, Computer Aided Inspection, Basic concept of
CMM - Types of CMM, Machine vision, Form measurement-Straightness-

Flatness, Roundness, Surface finish measurement, contact and non-contact



method, Measurement of power, flow and temperature. Statistical quality

control, control charts, acceptance sampling, reliability, TQM, 5S, ISO standards.
UNIT IX: CAD / CAM / CIM / FEA (13 Questions)

Fundamentals of Computer Graphics, Geometric Modeling, Visual Realism,
Assembly of Parts, CAD Standards, Fundamentals of CIM, Production Planning
and Control, Computer Aided Process Planning, Cellular Manufacturing, Flexible
Manufacturing System and Automated Guided Vehicle System, Group
Technology, Production Flow Analysis, Industrial Robotics, Additive
Manufacturing, Just in Time(JIT), lean manufacturing, One Dimensional
Problems in FEA, Two Dimensional Scalar Variable Problems, Two dimensional

vector variable problems, Isometric Parametric Formulation.

UNIT X: INDUSTRIAL ENGINEERING AND MANAGEMENT (12

Questions)

Work study - Techniques, Method study and work measurements - objectives -
basic procedure, machine loading and scheduling, product sequencing, inventory
control - E O Q - quantity discounts, ABC Analysis material handling systems,
operations research, Linear Programming, simplex method, Transportation
model, Assignment model CPM and PERT, Queuing Models. Management theory
and practice, planning - Decision making, Organising, staffing, Motivation,
Leadership, controlling, control techniques, Industrial Safety - Standards -
OSHA.
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A6V I: Qussallwev, QuSH WL LHMID @uwinki@Geilwiev (18 aIl6urT S 8 6iT)

SIG6G 61601 Hemeounited, SLLomenr 2 L 60&6M60T FLOHEN6D, 2 (HLOMMEFalqll 2 L 6066
Qumdlpsnm, GoUrLy  WwOHMID  SLUCUTHLSeMedT  LEUIL&ET, HGHLOW, FFFULY LD,
SIGensafeT QuIniGeaiiled, HLLomer 2 L 60 QIURIGaNWEOsT Famiger, QUITM(LPenm&eriler
SlqluemL&e1,  QuTHi(perm&ailer  Quissalluled, &peomed, UMFSSRIGET  DHMID
UDHESSTRIGeNET Qencmieusnine] sp(beufl, aNenFWmeTilevsy WMHMID TSI, SHLPEVILD
MHMID H6HTL_emevl|d Hlemmaenen &bleneoliLi(hSGIHeL, QIHHT 2 miLiLseNgyiener 2 fmiiey,
allemg LGLUTE], &hlemeolLBESHSHFH, HeLUTmS Sl lgevevmeuslije], euedlhseudliey,
aflje]  SLOUUTL@SsTaT  QuIfiwemast, saMilear  alemeney,  HTeyIs)
S6enLOLILI(H &6V, 625G HT6), &6uuNlq.60T 2 Uil CeusLD.

36V I: uBLUQUTHafET euedlemid LMMILD 6ulgaUMLOLIL (20 OII6UTT & & 61T)

sm&e|, Sy, wOMID  HLUQUTGL ST o (HLIMOLD, RHRIHMMHE HD&HE6SHET,
aflpF&aafstt CaMuThH&6r, all L&l GMISGUTL(h & gmmLd, alll L higefleyerern
M GET, (PMISHLD, QL K&l allevdsd, HMHMeL GCHTLUM(HSSI, CILDELEOIL 2 (TheneTder
OMID  HlgLD6TTeT 2 (Henendell, Cahmem eaulqel e(B&en, QuIhHT 2 MILLSafler  eIedlsnLd
oML  aNdJUNTSESTeT  JligliUmL.  Qllqelemlblil, Sau(h&HeT WMmMIL  LenewrliN&efleor
Qligelsmioliy, Bemeowimesr  WOHMILD  Hlemeowmm &M  FOMISVISSHTET  6IqEUEMLDLIL,
SL(heume&er LMMID UMHMenaILL] @enemiliLseaNesT ellgalemiolil, Hhleneoulenesoruimeunuil L
QenemILILG6NT,  S([HETN6LSAT6NT  eUIgeUMIOLIL, HMHRIEG 2 (HEDENSHEN6T  6)Ig6UEMLOLILY,
allenFILIme&leL &arfleor Qllgalemiolll,  QB&LpeITe &6 M) & (615 S SHIT60T aNen&FCFNIH G
SIMDLILSeNET 6l QUeMIDLIL, Faf(PemeT UMESSILD WLOMID @Qenewr GG FH(hGELP6L
UDESSID, FMUIWSES UMHFSSTD, HHGSLU UDHFSSJD LOMID GMES HEHSFLPL
UDEFSHSID, e(henld MM @Q@hend  Hlemew GCousbhGHeullume, 6qFHLD  6llgelemLOLIL,
o _g&lemeilN oMb HH&HSHM6 allgalenlLL, 2 hEHGHEH LOHMID @eneuuiLiLS s 6wl (h &emeor
62119 66MLOLILY.
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umiww  Uegrger, umiw  Hlemeoullwied, Sipdd Semeilwed, gL, Henm, 2 hHL LOHMID
SOmedlet  sLGUUTL(Y Q&GS uGLUTLe], umiw WEss, QsTLFEH WOHMID
2 hHGHH6T eumEHUIL (h FL6TUT(HS6N, CLfenmedluNest &FLoesTUm(E, LIILLT6wT LGLUUMTIIE, SI(LP&HE
Wiwrs  Sreumseilsti  uTGHemeols umisEssw, elefiby HHSS, Siglusnl  WBEFMHM
UMLEFE, GLPMUSET eIl UmMiFFeL, GLPMisefled Hlemeobl L @IDLILISET, 6U6MEITEYSHe6lT.
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gl HHHGIGHET, Qaulil QuIkiGeNiedler Lgul, (W& 6L OMID Qe malg)
aNdlgen, Qeull QUIRIGaNIEL Senll WwHMID  QFWeLUPemM&EN, STIGEITL  &LPME.
WBempIqWIMGGetTenid WMHMID HenL LIS S6iT6nLo, FJenLd MHMID GUI6OL| 6UTU|SSHET60T LIGHuIL,
Qeutin  QumGelwed &MHe QFTLIYUSET, ST  QUITGL ST LIS,  &Isn
Qwev(emmEaileylenan  QFWILIEEN WOMID QFVIGH CallusHme SaNSEHHHOL, PMHMEL
MO QHTLFumeT Qeuliu QuitiGelwed &PmEASeisr LGLUUTIIe, sTHQUTIHET WwHMmID
&SI, 6THQUT(HeTSHel6d Li6TLIS6r, 2 LOIp6y WHMID &L GUUTHSET, 2 L &6y Qummserilesr
Congemet -  UHIINGE5558  YMOMEL  CPEORSGHT.  FHHFMT  QuTMuNwed:  Hrme
SiLLeuenemnise, WEpheundsd wOHMID LMGHHUEGSSHL Hsp Crruser, NemyLL 6o
&GOS 2 L s CuTMGer: &THMI-CFHST 6L GLM, leFeL &PMEST. GaNepLL 6L
LOHMID STHNIFFTOWLSHH: Brmall Geljusen &LPMHE, Cleulil 61&HHS6T, eum| GefehL L6V,
smeLdlD NCULL6T  &WMH&; [y STOM: FIUUSUGUUSTT eNeméSLLLLD, SiiqLliLenL
FFFLIUSUGLIUETT Q& UL6L (LPemMSET.
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Qeutiu UMMM PEMHMSET - 6@(h UFILMen GQeulill &L G&H6D, QeULILbHSHEDL &([h&HE), OGTFT]
Uy, Hemeowimm Qeull &LSHIHHMer, KO Chy elefbymLwl H&EB, SLlge060T
LOHMID  SLEm  umin - e eums uflIOmSSHT UMD  SHeTe)([hSHS6T.
SLemLIWme SL(h&HET WOMID GLEMISET eUplng Qeulil UFLTHDHSHHSTET LeLCoum)
QaTLyseT, Qeulin eleflby SIGSEG, WBEIHm umi&sedlsst elenetey, s&HTalFs Qeuliu
uFlMMHOLD, S@GHUY WMHMID FMHUL GMUILILSET, eUqel SHTIgeT, N6l LiGLUmie]:
Qeutiuls uflwrHMluNest QFWILEMED, LMTD LIMMILD NTU (PEODM&ET. Hlemm LflommmLd, 2ar(pue
Benm uflTHOLD, earBUFeUedls ~N&&K6T g, Heneolil Hemew cLPeL&Fam 2a1(HLITEU6D,
umiw efye] wWem Henm UFLMMHOLD, 2 HHD, Qeuiubd WMHMID Henm UFLTOHM €LILEMLD,
umiw ege| (wemm Henm uflmmm @Qenesnr QSTLJLS6T, WSS Qeuliu LflmmHmLb.
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LOMID  UVIIUGSSHID  UNPODMSET, SLHHHOL LOMID GOM-GLHHHL QUTIHL ST,
&Mhg LMD WIS HST CQUTIHL&6T, QUTMHUNIELE|( Qeumigerd, QuIuiwied WHMID
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QGG  CFUILUPEMMSEET, 6UMSBHET LMHMILD  UMHMeMAILL  allgelsnilil, CleleLIgh
2 Geom&Ld. UMMemaULIeH GemmUT(R&6NT, eUMJLL, UDMeneILL] Shule] (NDT), Gl Qmiss
LHmId  Qeuliug  serjey CQBHLPuUNeT 2 HusH, 2 Ceons Qeul(B, Qeul@® s@EmeNuller
QGALWIEAsTGS, Qeowiun Qubdly swellsar - BEL  SOLED  QUIHSITLD,
SemUNBHL, H(HEUD, MTEHHL, UNHFSHSID UL (HHL WLOHMID Q&BMHGHIHEL, @QenLOLIL]
Chrgems &aSHBHL, QUPESEFTIT  @enLpL] CFWELUPMHMSEN, HiTT  @6MLOLIL, CNC
QWIHAT &HaNS&6T, m& (MM 2 MILIL HJrsEsLD - QPSS WHMID HEMHL G BHleMeLILILD.

316V Viii: JleTeneuuilwiev WOHMID HI& SL(GUUT(H (15 Il60TTS 5 6T)

QUIDLGET, QUTHESHSMRIGET WOHMID oL, Chflwed wOHMID Comem Syearailhse, epefl
slenelwled, Cevgj eperMl oiamemed LOMENl- 6UMESH6N, HeuuTl6llF T L6, CMM @I6ST Slig LILIEDL &
&G - CMM Q6T UMBSEET, QUIHET CHTES, 2 (Heulgeu Semailh - Ch HeTen - HLenl
S60T6NLD, 2 (HeT Getrenld, CLomugliy FJem sienelly, AFTLIY WwOHMIDL QASTLFUMHMD (LPEMHMSET,
§68), umigsed MM Qeuliubleney Serally. Usteilullwed srs sLGUUTEH, SLGUUTLG
QNMSSLILL RIS, DL TE, HLOLISESSESTEOLD, TQM, 58, ISO HJH6N6V S6T.
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S6utNesNEM] EUMIHEMEVUNGIT SHlqLILIML 6T, 6UgeNUILE T WTHFILTEST, ST HL LN,
gamiGailesr @QenewiliL], CAD &JHenevade, CIM @601  SliqLILIEML &6, 2 HLGHS S L LOIL_6L
oML SLGUUTEH, Seeangmy GFwewpenm SHLLLOL 6O, eflwenm 2 muUsH, CQb&HLpeTe
2 HUSHSH Siemoliy WOMMID STEWREG QNS UTEHET LY, G CSTLHELHILLID,
2 MUSH GEG MHehe| uGLUTLe] QSTHlLGImM hHreanuied, CFI&Hme 2 MLSGEH, HHLD
Chy 2. musS (M), Qedley 2 MHUSE), FEA eNeIeTer e(h LIFILDTEIT &i&H@&eHen, @@ UIflLnmeso
SleeY(h LMMGET &M SHISG &6, Qb UM SHengwisst rM&eT FJ S6usG o6, Fhenr
ST 2 (HEUTHSLD.
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L6 Splile)] - HILLIRIGET, (PenM Ul wmmID Ul eTafhser ChT&HSMIGST - IilqLiLemL,
QgweLUpemD, QUIHEHT &MD FJOHMIGEL WMHMID HLLLOL 6O, WIMHLL eUFlenF(LPmD, FT&HE
SL(BUUTEH - EO0 Q- Sl6M6Y GeEhLIg &6lT, ABC LGLILIMLIE| QUIT(H6T MSIITELSH6D HEMLOLILISET,
Qawieour G g omiss, Criflwed Hreorssd, HUQevsav (Weom, CUTEGeUTSHSE LTSI,
@&H&E_(H WIHF cPm WOMID PERT, eufleng WIHH&ET. Geomamsny CHTLUTE LHMID
BeOL(Penm, HLLLOIL 6L - LR EESHHE, QRURISMLGSHOL, Usumarjser @Qheas,
2 hHFHL, Hmevemngglald, SLRUUGSHHSHOL, SLGUUTLE HILURIGT, CSTLHeLGIMM
LTSS - SOHemeVSET - OSHA.



