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qeT (Part 1) —

Service Related (Technical Subject)
gug (Section) — (A)

Fundamentals

Material science: types of materials- ferrous and nonferrous metals, non-metallic
materials, material selection, mechanical properties and testing, cold working and
hot working, types of steel and heat treatment

Engines : definition, different types of heat engines, different cycles involved in
heat engines, basic difference in steam engine and automotive engines; external
combustion engine, internal combustion engine — Sl and CI engines, engine
systems and components, performance characteristics and testing of 1C engines;
fuels; emissions and emission control

Thermodynamics : Boyle's law, Charles’ law and combined gas law;
characteristics of gas constant, terms used in thermodynamics, properties of pure
substance, zeroth law of thermodynamics; first law of thermodynamics -
definition of the first law, total internal energy, mechanical equivalent of heat
engine; second law of thermodynamics - definition of the second law, thermal
efficiency of heat engine; thermodynamics properties of fluid (definitions) -
internal energy, enthalpy, entropy, specific heat at constant volume, specific heat
at constant pressure; basic thermodynamics process - constant volume process,
constant pressure process, constant temperature process, adiabatic process,
polytropic process; petrol and diesel engine cycles - constant volume cycle,
constant pressure cycle, mixed cycle

Principles of operation and structure of diesel and electric locomotives

Applied Mechanics

Statics : coplanner system of intersecting forces, coplanner parallel forces, the
moment of a force, centre of gravity, friction

Kinematics : definition of technical terms: speed, velocity, acceleration, distance
traversed and their units; the trajectory of particles, distance and time; rectilinear
motion of a particle

Composition of a simple motion of a particle : curvilinear motion of a particle,
simple motion of a solid body

Dynamics : fundamental laws of dynamics- newton's laws of motion; work,
energy and power; mechanical energy; relation between rpm, torque and power;
law of conservation of energy

Workshop Technology and Drawing

Basic tools and basic hand operations; machine tools: lathe, shaper, milling,
grinding and drilling machines; metal joining: soldering, brazing, gas welding,
arc welding; types of fits; linear measurement: block gages, length bars,
comparators; errors in measurement

Machine drawing : scale & dimensions; standard symbols and views; limit,
tolerance and fits; finding out the missing views from two given projection and
dimensioning - missing views of prismatic work pieces; missing views of
cylindrical work pieces; missing views of pyramidal, conical, cylindrical cut work
pieces; isometry drawing of machine parts including sections; drawing of joints :
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permanent joints, temporary joints, drawing exercises (nut bolt and threaded
joints, riveted joints, welded joints and symbols and gears, keys and spline joints);
orthographic projection

4.  Fluid Mechanics

4.1  Fluid properties: viscosity, surface tension, compressibility, vapor pressure

4.2  Fluid statics: pressure variations in static fluid, pressure head, manometer, force
on submerged surfaces

4.3  Flow measurement: Pitot-static tube, orifice, venturimeter, nozzle, rotameter

5. Basic Knowledge of Electro- Mechanical Principle
5.1  Basic knowledge of AC and DC motors
5.2  Basic knowledge of generator

gug (Section) — (B)

6.  Automotive System, Fuels and Lubricants

6.1  Components of automobile; transmission system; steering system; suspension
system; cooling system; lubrication system; exhaust system; electrical system,
fuel system, tires &wheels, suspension and braking systems

6.2  General knowledge on different types of fuels and lubricants used in machinery

6.3  Knowledge on application and changing interval of lubricants

7. Engineering Economics
7.1  Project evaluation techniques: payback period method, NPV method, future value
analysis, IRR method
7.2 Benefit and Cost Analysis: cost benefit ratio, breakeven analysis, make or buy
decision

8.  Locomotives and Rolling Stocks and Railways Management

8.1 Locomotives and rolling stocks : fundamentals, classification, working principle,
development, current technologies and operation principles

8.2 Locomotive bogie : introduction, function, type, working principle

8.3 Rails: function and types of rails; classification of train

8.4 Locomotive coupling devices: function, types, composition, types and working
principles, coupler and draft gear

8.5 Locomotive traction: locomotive power, traction force, resistance force, brake
force

8.6 Classification rolling stock braking, working principle of brakes,
install/adjust/repair braking system

8.7 Braking system: pneumatic brake, electrodynamics brakes, electro- pneumatic
brakes, mechanical brakes, electromagnetic brakes; difference between vacuum
brake and air brake system, advantages of air brake system; working of single pipe
and double pipe air brake system; continuity test and its importance, various
components of vacuum brake system and air brake system.

8.8  Alarm chain pulling — resetting/isolating, causes of brake binding and its releasing,
flat tyre and follow up action.

8.9 Railway signaling : introduction, types, safety signs, signals and symbols; safety
precaution measures; on track and on board; international standards
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8.10
8.11

8.12

Y& AT TEAHH
Railway operation: schedule, manpower, equipment’s, machines, signs and signals
Railway stations and yards: functions, types and components of railway station;
workforce in railway station, equipment’s on railway stations
Level crossing: classification and dimensions of level crossing; accidents and
remedial measures; inspection and maintenance

Occupational Health and Safety

9.1 Accidents — definitions, classification, causes of accidents and remedial measures

9.2 First aid — aims, objective and principles of first aid

9.3 Firefighting - types of fire, causes of fire, types of fire extinguisher, use of fire
extinguisher, prevention of fire

9.4 Safety measures: safety equipment, safety work procedures, immediate actions for
accidental issues, security of railway infrastructures: railway security threat, rail
system, track and rails

qer (Part 1) =
Institutional Awareness
gug (Section) — (C)
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