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MECHANIC TRACTOR

Importance of Safety and general Precautions to be observed in the shop. Basic first aid,
safety signs - for Danger, Warning, caution & personal safety message. Safe handling of Fuel
Spillage, Fire extinguishers used for different types of fire. Safe disposal of toxic dust, safe
handling and Periodic testing of lifting equipment, Authorization of Moving & road-testing
vehicles.

Safety disposal of Used engine oil, Electrical safety tips.

Hand & Power Tools: - Marking scheme, Marking material-chalk, Prussian blue. Cleaning
tools- Scraper, wire brush, Emery paper, Description, care and use of Surface plates, steel
rule, measuring tape, try square. Calipers-inside and outside. Dividers, surface gauges,

scriber, punches- prick punch, center punch, pin punch, hollow punch, number and letter
punch.Chisel-flat, crosscut.

Hammer-ball peen, lump, mallet. Screw drivers- blade screwdriver, Phillips screw driver,
Ratchet screwdriver. Allen key, bench vice & C- clamps, Spanners- ring spanner, open end
spanner & the combination spanner, universal adjustable open- end spanner. Sockets &
accessories, Pliers - Combination pliers, multi grip, long nose, flat- nose, Nippers or pincer
pliers, Side cutters, Tin snips, Circlip pliers, external circlips pliers. Air impact wrench, air

ratchet, wrenches- Torque wrenches, pipe wrenches, car jet washers Pipe flaring & cutting
tool, pullers-Gear and bearing.

Systems of measurement, Description, care & use of - Micrometers- Outside and depth
micrometer, Micrometer adjustments, Vernier calipers, Telescope gauges, Dial bore gauges,
Dial indicators, straightedge, feeler gauge, thread pitch gauge, vacuum gauge, tire pressure
gauge.

Fasteners- Study of different types of screws, nuts, studs & bolts, locking devices, such as
lock nuts, cotter, split pins, keys, circlips, lock rings, lock washers and locating wherethey are
used. Washers & chemical compounds can beused to help secure these fasteners. Function
of Gaskets, Selection of materials for gaskets and packing, oil seals.

Cutting tools :- Study of different type of cutting tools like Hacksaw, File- Definition, parts of
a file, specification, Grade, shape, different type of cut and uses., OFF-hand grinding with
sander, bench and pedestal grinders, safety precautions while grinding.

Limits, Fits & Tolerances: -Definition of limits, fits & tolerances with examples used in auto
components.

Drilling machine -

Description and study of Bench type Drilling machine, Portable electrical Drilling machine,
drill holding devices, Work Holding devices, Drill bits.

Taps and Dies: Hand Taps and wrenches, Calculation ofTap drill sizes for metric andinch taps.
Different type of Die and Die stock. Screw extractors. Hand Reamers - Different Type of hand
reamers, Drill size for reaming, Lapping, Lapping abrasives, type of Laps.

Brazing fluxes used on common joints.

Basic electricity, Ground connections, Mulitmeter, Conductors & insulators, Wires, Shielding,
Length vs. resistance, Resistor ratings.

Fuses & circuit breakers, Ballast resistor, Stripping wire insulation, cable colour codes and
sizes, Resistors inSeries circuits, Parallel circuits and Series-parallel circuits, Capacitors and its
applications, Capacitors in series and parallel.
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Description of Batteries & cells, Lead acid batteries &Stay Maintenance Free (SMF)batteries,
Thermisters, Thermo couples, Relays, Solenoids,Charging system circuit

Basic electronics: Description of Semiconductors, Solid state devices- Diodes, Transistors,
Thyristors, Uni Junction Transistors (UJT), Metal Oxide Field Effect Transistors (MOSFETSs),
Logicgates-OR, AND & NOT and Logic gates using switches.

Introduction to welding and Heat Treatment Welding processes - Oxy — Acetylene welding
principles, equipment, welding parameters, edge preparation & fit up and welding
techniques.

Introduction to Hydraulics& Pneumatics: -

Definition of Pascal law, pressure, Force, viscosity. Description, symbols and application in
automobile of Gear Pump-Internal & External, single acting, double acting & Double ended
cylinder; Directional controlvalves-2/2, 3/2, 4/2, 4/3 way valve, Pressure relief valve, Non
return valve, Flow control valve used in automobile.

Auto Industry - History, leading manufacturers, development in automobileindustry, trends,
new product. Brief about Ministry of Road transport & Highways, Definition: - 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
and uses of Vehicle hoists - Two post and four post hoist, Engine hoists, Jacks, Stands.

Tractor Industry in India — leading manufacturers, development in Tractor industry, trends,
new product. Study of tractors, Different type of Tractor starting method and stopping.
Engine Basics: Classification of engines, Principle & working of 2 &4- Stroke diesel engine
(Compression ignition Engine (C.I), Principle of Spark Ignition Engine(Sl), differentiate
between 2- stroke and 4-stroke, C.I engine and S.I Engine, Direct injection and Indirect
injection. Brief on commonrail diesel injection engine. Engine output, compression pressure,
Compression ratio.

Engine Components — working principle & construction of cylinder heads, types of
combustion chambers. Function of Engine Valves, different types, materials, Type of valve
operating mechanism.Importance of Valve seats &inserts, importance of Valve movement,
Valve stem, oil seals, Valve-timing diagram and concept of Variable valve timing.

Description of Cylinder block, Cylinder block construction, types of cylinder blocks &cylinder
liners. 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.

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. Recommended clearances for the cylinder liners & rings. Bearing failure & its
causes-care & maintenance.

Description of crankshaft & Camshafts. Types of their drives. Description of Overhead

camshaft, importance of Cam lobes. Crankcase ventilation (PCV). Camshaft, Crank-shaft
balancing, Firing order of the engine.

Description and function ofthe fly wheel and vibrationdamper. Timing mark.

Cooling systems: - Coolant properties, preparation and recommended change of interval, use
of anti-freezer. Cooling system components, water pump, function of thermostat, pressure
cap, Recovery system & Thermo switch. Function & types ofRadiator.

Lubrlcatlon system: - purposes ‘& characteristics of oil, type of lubricants, grade as per SAE, &



their application, oil additives, type of lubrication system. Lubrication system components-
different type of Oil pump, Oil filters & oil cooler. Probable reasons for low / high oil
pressure, high oil consumption and their remedies.

Intake & exhaust systems - Description of Diesel induction & Exhaust systems. Description &
function of air compressor, Supercharger, Intercoolers, turbocharger, 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, Mufflers- Reactive,
absorptive, Combination, Electronic mufflers, Catalytic converters, Backpressure, Diesel
particulate filter, Exhaust Gas Recirculation (EGR).

Diesel fuel characteristics, concept of Quiet diesel technology & Clean dieseltechnology, Fuel
feed system used in Tractor's description and layout.

Diesel fuel system components, Description and function of Diesel fuel injection system,
types of fuel injection pumps, type of drive, injectors-types and function. Governor and their

types.
Distributor-type injection pump, Glow plugs, Cummins & Detroit Diesel injection. Diesel

electronic control- Diesel electronic control systems (DEC),Common rail diesel injection

System. Method of bleeding fuelsupply system.
Clutch: -types, construction and function. Components of clutch -driver & driven plates,

torsion spring, cushion springs, operating fingers, clutch shaft, Slave cylinder & oil seal.
Clutch release bearing & linkages. Manual transmissions- Function, description, types and
their application.

Gearbox layout. Components of tractor gearbox. Principle of epicyclical gear box. Necessity
of torque convertor, need of 4 x 4-wheeldrive/ Front wheel drive, Low & high gear
ratio, universal joint and propeller shaft.

Final Drive & Drive Shafts Differential carriers double reduction gearing, differential lock,
crown wheel and pinion adjustments, function and types of power take off (PTO)
mechanism. Types of front & rear axles. Common trouble and their remedies, care and

maintenance.

Steering Systems-
Function and types of steering system.

steering system steering wheel, steering gear box,
etc. their movement and adjustment. Description and mechanism of foot steerage pedal as
orking and principle of hydraulic steering system.

line and hoses etc. Development of

Description, construction and function of mechanical
tie-rod, arms link, ball and socket joints

incorporated in tractors. Description, w
Different parts such as pump, distributor valves, pipe
mechanicalframing. Use of Power tiller, Tractor & Bulldozer, Chassisframe of tractor.

Wheels & Tyres- Description, construction and function of Wheel. Rim sizes. Types & sizes of
tyres. Solid, pneumatic & Radial. Ply rating. Tyre materials, Tyre information, Tyre tread
designs, Tyre ratings for temperature & traction.

Importance of in-Flatting tyres to correct pressure.

Repair and maintenance of tyres and tubes. Storage of tyres. Descriptions Tire wear Patterns
and causes Nitrogen vs atmospheric air in tyres.

Braking Systems - Braking fundamentals Principles of braking,
Lever/mechanicaladvantage, Hydraulic pressure & force, Brake fade.
Braking systems - Brake type used on tractor.

Drum & disc brakes,



Braking systemcomponents- Park  brake system, Brake pedal, Brake lines, Brake fluid,
Bleeding, Master cylinder, Divided systems, Tandem master cylinder, Power booster or
brake unit,Hydraulic brake booster, Applying brakes, Brake force, Brake light switch.

Drum brakes & components -Drum brake system, Drum brake operation, Brake linings&
shoes, Backing plate, Wheel cylinders Disc brakes & components-Disc brake system, Disc
brake operation, Disc brake rotors, Disc brake pads, Disc brake calipers, Proportioning valves,
Proportioning valve operation, Brake friction materials.

Description, working principle& use of power tiller (two-wheel tractor) power unit. Method

of power transmission to wheel from engine. Main clutch assembling working procedure
steering Clutch/brakes mechanism method of power transmission to implement (Rotation).
Hitching of M.B. Plough, trailer disc harrow. .

Tractor equipment: - Description, function of harrows, cultivators, seed drills & tractor
trailer. Hitching of equipment. Danger in overloading & incorrect field operation. Average
life of Agriculture implements. Description and function of tractor accessories such as Draw
bar, top link & Belly Pulley. Setting of drawbar to correct height. Use of Hydraulic lift.
Maintenanceof tractor accessories.

Tractor ElectricalMaintenance:

Lighting arrangement in tractors (As applicable). Description of charging circuit. Operation of
alternator, regulator unit ignition warning lamp troubles and remedy in charging system.
Fault finding in electrical system. Déscription of starter motorcircuit, common troubles and
remedy in starter circuit. Description of lighting circuit. Charging & discharging of lead acid
battery.
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