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Code: 521

Unit I: Safety Workshop Practice & First Aid, Measuring & Marking Tool (20 Questions)

Importance of Safety and general Precautions to be observed in the work shop, Elementary of First
Aid, Occupational Safety, Hazards Health, Fire Extinguisher, House Keeping & 5S Method - Safety
disposal of Used engine oil, Electrical safety tips, Safe handling of Fuel Spillage, Safe disposal of toxic
dust - Safe handling and Periodic testing of lifting equipment - Hand Tools - Marking Materials - Chalk,
Prussian blue - Cleaning Tools — Scraper, wire brush, Emery paper — Marking Tools - Surface plates —
Measuring Tools - Steel rule, measuring tape, try square, Callipers-inside and outside, Dividers,
surface gauges, Scriber Punches, Types of Punches - prick punch, centre punch, pin punch, hollow
punch, number and letter punch — Chisel - flat, cross-cut — Hammer - ballpein, lump, Mallet, Types of
Screwdrivers, Allen & key bench vice & C-clamps, Spanners, Types of spanners, Universal adjustable
spanner, open end spanner, Sockets & accessories, Types of Pliers, Air impact wrench, air ratchet,
wrenches-Torque wrenches, pipe wrenches, Pipe flaring & cutting tool, Pullers-Gear and bearing -
Description, Least Count calculation, care & use of micrometer, Outside and depth micrometer, Inside
Micrometer, Vernier calliper and its adjustments, Telescope gauges, Dial bore gauges, Dial indicators
- Straight edge, feeler gauge - Thread pitch gauge - Vacuum gauge and tyre pressure gauge.

Unit Il: Fastening & Fitting, Hydraulics & Pneumatics (15 Questions)

Different types of metal joints - Permanent, Temporary - Methods of Soldering — Screws - Different
types of Screws - Nuts, studs & bolts — Locking device - Locknuts, cotter, split pins, keys, circlips -
Lock rings - Lock washers — Gaskets, Gasket material - Type of Gaskets - Paper, multi-layered
metallic, liquid rubber, copper and printed — Thread Sealants — Various type, locking, sealing,
temperature resistance, anti-locking, lubricating — Cutting tools, Different type of cutting tools,
Hacksaw — File - Parts of file, specification, Grade, Shape - Grinding Machine — Drilling Machine,
types of drilling machine, Bench, Portable, electrical - Drill holding devices, work holding devices, drill
bits — Taps and Dies, Hand taps and wrenches, calculation of tap drill sizes for metric and inch-taps,
different type of die and die stock, Screw extractors —Hand Reamers, Different type of hand reamers -
Lapping, lapping abrasives, type of laps — Hydraulics and pneumatics — Description, symbols and
application in automobile of Gear pump, Internal & External, single acting, double acting & double
ended cylinder - Directional control, Pressure relief valve, Non return valve, Flow control valve used in
automobile.

Unit Ill: Basic Electrical & Electronics (15 Questions)

Basic electricity - Electricity principles - Ground connections - Ohm’s law - Voltage, current,
resistances, Power, Energy - voltmeter, ammeter, ohmmeter, multi meter - Conductors & insulators —
Wires — Shielding - Length vs resistance - Resistor ratings — Fuses & circuit breakers - Ballast resistor
- Stripping wire insulation - Cable colour codes and sizes - Resistors in series circuits, Parallel circuits
and series parallel circuits — Battery - types of battery, Lead acid batteries & Stay Maintenance Free
(SMF) batteries — Chemical effect, Magnetic effects, Heating effects - Thermo-electric energy -
Thermistors, Thermo-couples — Electrochemical energy - Photo-voltaic energy - Piezo-electric energy
- Electromagnetic induction — Relays, solenoids, Primary & Secondary windings — Transformers -
Stator and rotor coils.

Unit IV: Vehicle Specification, Service Station Equipments, Engine Classification Dash Board
Gauges (20 Questions)

Classification of vehicles on the basis of load as per central motor vehicle rule, wheels, final drive and
fuel used, axles, position of engine and steering - Transmission, body and load, Brief description —
Uses of vehicle hoists, Two post and four post hoist, Engine hoists, Jacks, Stands — Introduction to
Engine — Define of internal & external combustion engines, Classification of IC engines, Principle &
Working of 2 & 4-stroke diesel engine Compression ignition Engine (C.I) — Principle of spark ignition
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Engine (SI), differentiate between 2-stroke and 4-stroke, C.I engine and S.I engine — Main parts of IC
Engine — Direct injection and indirect injection, Technical terms used in engine, Engine specification —
Study of various gauges / instrument on a dash board of a vehicle — Speedometer, Tachometer,
Odometer and Fuel gauge and indicators - Gearshift position, Seat belt warning light, Parking-brake-
engagement warning light and an engine -Malfunction light.

Unit V: Engine Constructional details (30 Questions)

Description and Constructional feature of Cylinder head, Importance of Cylinder head design - Type of
Diesel combustion chambers - Effect on size of Intake & exhaust passages, Head gaskets Importance
of Turbulence Valves & Valve Actuating Mechanism - Description and Function of Engine Valves,
different types, materials, - Type of valve operating mechanism, Importance of Valve seats, Valve
seats, inserts in cylinder heads - Importance of Valve rotation, Valve stem oil seals, size of Intake
valves, Valve trains, Valve - Timing diagram - Concept of Variable valve timing - Description of
Camshafts & drives Description of Overhead camshaft (SOHC and DOHC) - Importance of Cam
lobes, Timing belts & chains, Timing belts & tensioners Description & functions of different types of
pistons, piston rings and piston pins and materials - Used recommended clearances for the rings and
its necessity precautions while fitting rings, common troubles and remedy - Compression ratio -
Description & function of connecting rod - Importance of big - End split obliquely - Materials used for
connecting rods big end & main bearings. Shells piston pins and locking methods of piston pins -
Description and function of Crank shaft, camshaft - Engine bearings-classification and location —
materials used & composition of bearing materials- Shell bearing and their advantages - Special
bearings material for diesel engine application - Bearing failure & its causes-care & maintenance -
Crank-shaft balancing - Firing order of the engine - Description and function of the fly wheel and
vibration damper - Crank case & oil pump - Gears timing mark - Chain sprockets, chain tensioner -
Function of clutch & coupling units attached to flywheel - Description of Cylinder block - Cylinder block
construction - Different type of Cylinder sleeves (liner).

Unit VI: Cooling & Lubrication System (25 Questions)

Heat transfer method - Boiling point & pressure - Centrifugal force - Vehicle coolant properties and
recommended change of interval - Different type of cooling systems, Basic cooling system
components - Radiator, Coolant hoses - Water pump - Cooling system thermostat - Cooling fans -
Temperature indicators - Radiator pressure cap - Recovery system - Thermo- switch Need for
lubrication system - Functions of oil, Viscosity and its grade as per SAE - Oil additives, Synthetic oils,
The lubrication system, Splash system - Pressure system - Corrosion/noise reduction in the lubrication
system - Lubrication system components - Description and function of Sump, QOil collection pan, Oil
tank, Pickup tube, different type of Oil pump & Oil filters Oil pressure relief valve, Spurt holes &
galleries, Oil indicators, QOil cooler.

Unit VII: Intake & Exhaust System (20 Questions)

Intake & exhaust systems— Description of Diesel induction & Exhaust systems Description & function
of air compressor, exhauster - Super charger — Intercoolers - Turbo charger - Variable turbo charger
mechanism - Intake system components - Description and function of Air cleaners, Different type air
cleaner, Description of Intake manifolds and material - Exhaust system components - Description and
function of Exhaust manifold, Exhaust pipe, Extractors, Mufflers - Reactive, absorptive, Combination of
Catalytic converters - Flexible connections, Ceramic coatings, Back- pressure - Electronic mufflers

Unit VIII: Diesel Engine Fuel System (20 Questions)

Fuel Feed System in IC Engine (Petrol & Diesel) - Gravity feed system, Forced feed system, main
parts, Fuel Pumps - Mechanical & Electrical - Feed Pumps - Knowledge about function, working &
types of Carburettor Diesel Fuel Systems - Description and function of Diesel fuel injection, fuel
characteristics - Concept of Quiet diesel technology & Clean diesel technology Diesel fuel system
components - Description and function of Diesel tanks & lines - Diesel fuel filters - water separator -
Lift pump - Plunger pump, Priming pump - Inline injection pump, Distributor-type injection pump, Diesel
injectors, Glow plugs, Cummins & Detroit Diesel injection - Electronic Diesel control - Electronic Diesel
control systems, Common Rail Diesel Injection (CRDI) system, hydraulically actuated electronically
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controlled unit injector (HEUI) diesel injection system. Sensors, actuators and ECU (Electronic Control
Unit) used in Diesel Engines.

Unit IX: Charging, Starting System and Emission Control (20 Questions)

AC & DC Generators - Constructional details of Alternator and starter Motors - Charging Circuit,
Operation of Alternator and starter motor — Regulator unit - Ignition Warning Lamp, Solenoid switches
— Environmental & Eco-system, Vehicle Emission, Standard — Euro & Bharat Standards - Euro and
Bharat II, Ill, IV, VI Sources of emission, Combustion, Combustion chamber design, Types of
Emission, Characteristics & Effect of hydrocarbons in exhaust gases, Evaporation Emission Control,
Carbon Monoxide & Carbon dioxide, crankcase emission control, Exhaust Gas recirculation valve -
Controlling air fuel ratio, Charcoal storage device, Diesel Particulate filter (DPF), Selective catalytic
Reduction (SCR) - EGR VS SCR.

Unit X: Trouble Shooting (15 Questions)

Causes and remedy - Engine Not starting, Mechanical & Electrical causes - High fuel consumption,
Engine overheating - Low power Generation - Excessive oil consumption — Low / high Engine oil
Pressure, Engine Noise - Troubles and remedy in charging and starting system.
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