




















Annexure - D

ASSISTAI{T EF{GINEE,R
SYLLABUS: YIEC}IANICAL ENGINEERING

Paper I

Applied Mechanics and Design: -

t T:--:-^^--:-- Rfi^^r^^_-:^--r. LrrBilrsrr rllH r]!suilailt(s:

Free bodl' diagrams and equilibrium; centroid otr'a length and area, moment of-

inertia. parallel axis theorem, Defirendiculai' axis theorem. projectile motion: trusses

and trames; virtuai w'ork: kinematics and dlnamics of particles and of'rigid bodies

in plane motion, including impulse atld m,trnentum (linear ancl angular).

2. Strength of Materials:

Stress and strain" stress-strain reiaticinship :"*d elastic constants. Molt's circle for

plane stress and plane strain. thin c,vlinclcrs; shear force and bending moment

diagrams: bending and shear stresses; dcllection o{' beams; torsion o1' oircular

shafls; Euler's theory of colurnns: stlain energy methods; thermal stresses.

3. Theory of Machines:

Displacement, velocity and acceleration analysis of'plane mechanisms; dynamic

analvsis of'four bar. inverted arrd non-invert*d slider-crank mechanism: gear trains;

flywheels" balancing of reciprocating and rtitating masses and govemors"

4. Vibrations:

Free and lbrced vibration of single degree *lfreedom s-ystems; eflect cif damping;

vibration isolation: resotlance" critical speeiis of shafts.

5. Design:

Design fbr static and dynamic laading; failrrre theories; tatigue strengtli and the S-

N diagram; principles of the design of mirchine elements such as bolted. riveted

ancl weldecl joints. sha11s. splrr gears. roliing anci sliding contact bearings. brakes

and clutches.

Manufacturing and lndustrial Engineering: -

1. Engineering Materials:

Structui'e atiei properties r-rf' eiigincer'iirg nii'rierials, heai treatment" siress- straiir

diagrams lbr engineering materials.

2. Metal Casting, Forming and.loining:

Design of patterns, moulcls atrci cores; soiiilification and cooling; riser and gating
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Plastic clefbrmation and vield criteria; firndamentals of hot and cold rvorking

processes, load estimation for bulk (fbrging. roliing. extrusion. drawing) and sheet

(sheatir:g, deep draw'ing" bending) metal frrrming processes; principles of oowcler

metalJurgy.

Phl,sics of welding, brazing and soklering: adhesive bonding; ,Jesign consiclerations

in rvelding.

3. N{achining and Nlachine Tool Oporations:

Iv{echanics of machining, single and multi-point cutting tools, tool geornetry' and

materials. tool lifu and w'eac econoruics o1' machining; princioles of non-

traditional rnachining processes: principles of work holding. principles of design of
jigs and fixtures

4. MetrologS,' and Inspection:

Limits. f-its and tolerances: linear ancl angular measllrements: colxuarators; qauge

design; interferometry; fbrm and llnish measurement; alignment ancl testing

methods; tolerance analysis in manufacturing and assembly.

5. Cornputer Integrnted Manufacturing:

Basic concepts of CADICAM and their intesration tools.

6. Production Planning and Contrnl and Inventory Control:

Forecasting models. aggregate production planning, scheduling, materials

requirement plaming.

Deterministic and probahilistic models: saibly stock inventory control s,vstems.

l. Operations R.esearch:

I-inear programming. simplex and dupler method, transportation, assigrunent.

network llow modeis, simple ciuer"ring rnodels, PERT and CpM.

Parrer Il
Fluid Mechanics and Thermal Sciences: -

l. F luid Nlechanics:

l-luid properties; fluid statics. manometry* buoyancy; control-volume anall,sis of
mass, momentum and energy: lluid ac*eleration; diftbrential equations of
continuity ancl momentum; l]ernoulli's equation; viscous flow of incompressifule

fluids: boundarv laver; elementary lurbulenl flolv: t-low throush pipes. head losses

in pipes, bends etc.
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2. Heat-Transfer:

h{odes of heat transf-er: one dimensional heat conduction" thennai resisrance

concept and electrical analogr'. unstead.r' treat conduction. fins; dimensionless

parameters in free and tbrced conr.ective heet transfer" various correlations for heat

transfer in flow over llat plates and through pipes; therr:tal boundar-y layer: effect

of turbulence; radiative heat transtbr. biack and grey surfaces, shape flactors,

netrvork analysis; heat exciranger performance" I-NfTl) and N fu methods.

3. Thermodynamics:

'l-hennodS,nalttic 
s) stent and l-1t',.\,- esses: Zeroth. F ir"st and Secernd larr. s ol-

thermodynamics; Carnot c-vcle: h'reversibiliq, and availabiiiti,'; behaviour of ideal

and real gases, properlies of pure substances" calculation of work and heat in ideal

processes; analysis of thermod-vnamic cyctrcs related to energ-v conversion.

4. Applications:

i) Pov'er Engineering: Rankine cycle and Rrayton cycle with regeneration and

reheat. intercooling"

ii) Itl Engines: Air-Standard Otto, Diesei and l)ual cornbustion cycles.

nl) Re{rigeration and uir-conditioning: Vapour retiigeration cycle. heat pumps, air

cycle refiigeration, Reverse Bra-v--ton c-vr:le: moist air: psycluometric chart. basic

psychrometric processes.

iv') 'l'urhontachinery:Pelton u'heel. Francis and Kaplan l.urbines - impr-rlse and

reaction principles, velocity diagrams. centriflgal and reciprocating pumps.

specific speed of tLrrbir:es and pumps"
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