AUTOMOBILE ENGINEERING

THEORY - 1

ENGINE:

 The Internal Combustion Engine-working principles, four strokes and two strokes cycles of operation. Single and multicylinder engines. Valve operation- valve timing and valve guides, cylinder arrangements - cylinders-pistons-connecting rods-gudgeon pins-connecting rod big and small end bearings- cam and camshafts, tappets, firing orders, flywheel, crank case-silencers, valve refacing, valve reseating cylinder re-boring methods and Honing  method.

FUEL SUPPLY AND CARBURETTORS:

Method of fuel supply, gravity, mechanical and electrical pumps, fuel gauges, effect of fuel mixture. Working principles of carburettor, functions various study of carburetors-Zenith, S.U., solex cater function of jets and choke tube. Electronic Ignition System, Magneto Ignition system, Petrol Injection system and working principles. Nozzle tests-pumps calibration-injection timing. Delay period. Electronic spares timing-control. Merit and demerit injection. Electronic ignition system using contact breaker and contactless triggers. Air-injection-PCV systems-EGR systems-thermal reactors- catalytic converters catalysts-use of unleaded Petrol. Measuring instruments and working method NDIR analysers-Thermal conductivity and Flame ironization detectors-Gas chromotograph-smoke meter.

PRINCIPLES OF COMPRESSION IGNITION ENGNIES:
 Process of compression cycles operation, fuel pump and nozzle units. Pneumatic and hydraulic governors.

LUBRICATION:

  Oil gauge, pressure, wet and dry sump system, splash and forced lubrication systems, oil pumps and filters, carbon deposits, crank case dilution, functions of lubrication oil.

COOLING SYSTEM:

 Air and water cooling, oil cooling systems- Thermosyphoric and pump circulation, Radiators, Water pumps, fans, Thermostats, pressure cooling. Maintenance methods of cooling system, Troubles occurs in the cooling system.
AIR-CONDITIONING:

  Location of air conditioning components in a car, working method- Air conditioning maintenance and service-trouble shooting.

BATTERY:

  Construction and maintenance of battery, types of test on battery.

STARTING AND CHARGING SYSTEM:

 Working method of starting motor, types of starting method, types of test conducted on starter motor and components. Construction details of cut-out regulator, dynamo and alternator-Compare the dynamo and alternator, types of testing on the dynamo alternator components.
ALTERNATIVE FUEL:

 Alcohol- gasoline fuel blends, Alcohol as diesel fuel.

ENGINE TESTING AND PERFORMANCE:
 Decarbonizing of cylinder head- Adjusting valve clearance-Retiming the valve ignition timing- Radiator repair- water pump and impellers- servicing and fitting method- carburetor and ignition faults- Mechanical faults- tracing engine noises-cylinder leakage test-reconditioning engine- maintenance servicing injectors, carburetor- cylinder honing reboring, crank shaft regrinding and vibrate cooling method.

VEHICLE POLLUTION:

 Measurement of Hc, CO, CO2, O2  Diesel smoke measurement control techniques for SI and CI engine emission, properties of alternative fuels of Alcohols, L.P.G. and C.N.G. relative Merits and demerits of various alternative fuels solar cars.

THEORY  - II
Motor Vehicle Construction and Maintenance - motor mechanics tools. Motor cycle Minor trouble Shooting and repair, procedure and diagnosis and different types of faults.

CLUTCH:

  Different types-single plate clutch, multiplate clutch-fluid flywheel-centrifugal clutches-Cone clutch- functions of clutch- clutch adjustment and recondition method. Advantages and limitations-fluid coupling- principles of operation of fluid coupling-Torque converter.

GEAR BOX:

 Gear Box construction-Synchronising gears-freewheel- gear box lubrication, Automatic Gear Box, Transfer gearbox.

Propeller shaft-differential and final drive-adjustment method slip joint-constant velocity universal joint- types of rear axle- Full floating-semi floating-three quarters floating- Hotch kiss drive, Torque tube drive- Torsion bar, coil spring, leaf spring-tube tyres maintenance-wheel alignment-king pin inclination, camber, caster, toe-in, toe-out, Independent suspension, types of shock absorber and spring.

EPICYCLIC GEAR BOX:
  Advantages of epicyclic gear-simple epicyclic gear-Automobile epicyclic gear-overdrive gear System.

AUTOMOBILE TRANSMISSION:

   Power glide Transmission- Hydraulic control system of Automatic transmission.
BRAKES:

   Function and methods of operation-types of Brakes-Air brakes-Vacuum brake- Hydraulic Brake, Mechanical-Lining material-Brake adjustment and overhauling.

STEERING SYSTEM:

 Function of steering types of steering gears-steering linkages-steering adjustments and Overhauling. Transmission system lubrication maintenance period.

MACHINE DRAWING:

  Free hand sketching with dimension of simple solids such as cubes , rectangular blocks, cylinders, nuts and bolts, rivets and washers, keys and screw threads with dimension views of simple machine parts (like plumber block, screw jack, A.C. pump, cylinder head, cylinder block, crank shaft, cam shaft, crank case, nozzle, hacksaw assembly). Automobile components,Pistons, connecting rod gear box, clutch. Sketches of simple assembly drawing isometiric views simple Automobile components. Camshafts, crankshaft, leaf and coil springs, piston cylinder head, cylinder block, plummer block etc.

ELECTRIC DRIVE:

  Advantages and limitations-modern electric drives for buses.
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