Tamil Nadu public Service Commission
Syllabus
Trade - Marine Engine Fitter
(ITI Standard)

Code: 614
Unit I: Occupational Safety & Health (10 Questions)

Importance of safety and general precautions to be observed in the shop floor - Basic First Aid —
Personal protective equipments used in marine plant - Hazard identification and avoidance - Safety
signs for Danger, Warning, caution & Personal Safety messages - Classification of fire - Fire
extinguishers and its types - Uses - Storing and handling of inflammable materials — Environmental
pollution - Source - Consequences and control.

Unit Il: Basic Fitting (10 Questions)

Systems of measurement - Conversion of English into metric measurement — Marking material -
Marking tools — Steel rule — Try square - Scribers - Calipers - Divider - Punches - “V* block - Surface
plate — Angle plate.

Cutting tools - Chiesel - types of Chiesel - Types of hacksaw frames - Types of hacksaw blades -
Their selection and uses - Types of files and their uses - Care and maintenance of files - Drilling
machines - Types of drills - Cutting angles and speeds of drills - Calculation of tap drill sizes - Taps &
dies - Types of taps and dies - Precautions while using taps and dies — Pitch gauge — Feeler gauge -
Scrapers, types - Reamers, types - Emery papers — Grinding machine — Fitter hand tools -
Safe working practice while using work shop tools.

Precision Measuring instruments - Construction of micrometer (outside & inside) and vernier caliper,
vernier bevel protector - Calculation of least count for micrometer, vernier caliper and vernier bevel
protector - Calculation of errors and correct dimension for Micrometer - Use and care of measuring
instruments - Use of combination sets.

Unit lll: Sheet Metal work, Pipe fittings (20 Questions)

Sheet metal workers hand tools and uses — Use of sheets — Wire gauge - Types of sheet metal joints
and uses — Simple soldering and Brazing — Use of fluxes - Common joints — Blow lamp and its uses.

Different between pipes and tubes — Types of pipe fittings in marine and its purpose — Connecting two
pipe pieces - Branching - Changing in diameter - Direction & stopping the end of pipes.

Unit IV: Engine Introduction (30 Questions)

Engine classification - Construction of diesel engine - Working principle of 4 stroke cycle diesel engine
- Working principle of 4 stroke petrol engine — Comparisons between petrol and Diesel Engine —
Working principle of 2 stroke Diesel Engine - Scavenging — Types of scavenging — Uniflow — Loop flow
— Difference between two stroke and four stroke Diesel Cycle.

Cylinder block — Function — Material used — Construction of water jackets passage - Cylinder liner —
Construction and purpose — Material used finish provided — Types of liners- Advantages of wet and dry
liner — Wear pattern and allowable wear - Cylinder wear and its causes.

Cylinder heads — Construction - function — Care and maintenance of cylinder head — Location of
combustion chamber - Open and closed types - Advantages & disadvantages - Heater plugs - Port and
valve arrangements compression ratio — Compression pressure - Engine valves — Material used -
valves operating mechanism — Parts and function — Valve timing diagram - Cam shaft — Timing gears —
Types of drives used in engine — Chain tension and its importance — Exhaust and intake manifold
construction — Function.

Piston and Piston rings — Function — Types - Material used — Connecting rod — Types — Function and
material used - Crank shaft — Construction — Function — Material used - Arrangements of crank pins and



main journal — Balancing method — Flywheel — Construction — Function — Material used - Elementary
knowledge of function of clutch and coupling units attached to flywheel.

Engine bearings — Classification — Location — Material used — Composition of bearing materials — Shell
bearing — Advantages - Special bearing material for diesel engine application — Bearing failure and its
causes - Care and maintenance.

Unit V: Lubrication and cooling system, starting system of marine diesel engine (25 Questions)

Friction — Importance methods to reduce friction in engines — Use of lubricants — Oil — Grease —
High detergent oil for diesel engine lubricants - Need for lubrication system for Diesel Engines —
Lubrication system - Types - System components - By pass and full flow arrangement — Types of oil
pumps, oil filters, pressure relief valves - Oil coolers - Common troubles — Care and maintenance.

Need for cooling an engine — Cooling system - Types of air and water cooling used in Engine —
Cooling system components — Function - Radiator — Thermostat — Water pump - Need to maintain
Engine working temperature - Effect of sea water in Marine Engine cooling system - Prevention of
corrosion of Engine parts from sea water.

Starting system — types of methods used for starting marine diesel engines - Air starting system —
Hydraulic starting system — Electrical starting system — Starting system components - Methods to
eliminate starting difficulty in a Diesel Engine.

Unit VI: Fuel system and power transmission system (20 Questions)

Fuel feed system in diesel engine - Air injection and airless injection system - Fuel feed system
components - Importance of water separators - Constructional details of water separators (centrifuges).

Fuel filter types and constructional details - Reasons for using no. of filters - Sequence of replacement
of filter elements - Importance of diesel fuel cleanliness - Types of diesel fuel HSD & HFO -
Constructional details of fuel injection pumps - Feed pumps - Function and operation - Importance of
fuel valve and pump timing - Method of advancing and retarding and its effects on the firing - Fuel
injection nozzles — Construction and operation - Each type spray angles and orifices and their
characteristic - Injector Tester - construction and function - Types of tests and their purpose - Effects
of incorrect setting of nozzles on engine performance.

Power transmission system — Types — Belt pulley - Chain — Gear- Coupling - Governors - Types -
Pneumatic type - Construction and operation - Venturi unit and its purpose - Precaution to be observed
in attending to the governor - Definition of rated speed - Maximum speed - Over run of governors -
Purpose of auxiliary venturi in the Governor - Principle of idling damper - Mechanical governors —
Construction and function - Operation under different load and speed - Maintenance - Common
troubles and remedies - Hydraulic governors.

Unit VII: Diagnosis and Trouble shooting of engine faults (25 Questions)

Step by Step method of diagnosis of troubles in the lubrication and cooling system - Reasons for engine
overheating and remedies for the same - Crank case contamination - Crank case ventilation - Flow
test rate recommended for radiator - Reasons for excessive exhaust smoke — Overheating - Vibration -
missing and hunting noises - Reasons for development of noises in engine - Methods of rectification for
noises for smooth working of the engine — Necessity of valve clearance — Effect of incorrect clearance —
common trouble and remedies — Reason for lapping of cylinder head — Compression testing of cylinder
and its importance.

Unit VIII: Maintenance and Engine assembling (25 Questions)

Need of maintenance — Check up in IC engines — Methods used to fit the liner in cylinder bore - Piston
ring clearance and its necessity — Precautions while fitting the rings — Methods of fixing gudgeon pin on
small end - Method of lubrication provided for small end bushes - Fixing of cylinder head and
mountings - Fixing of accessories like oil pump, water pump - filters - Oil flow passages and cleaning
plugs - Engine assembly procedure - Need for cleanliness and special tools and gauges used for
engine assembling — Periods of decarburizing and overhauling engine in terms of hours of run —
Running in procedure of overhauled Engines - Engine assembling practice for overhauling of Engine —
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procedure — Observations — Precautions — Alignments between spare parts - Foundations for Diesel
Engine in marine - Details of foundation bolts & nuts its dimensions - Boxes to suit Engine base -
Purpose of template - Need for aligning the engine on HD Bolts - Checking methods for alignment.

Unit IX: Engine auxiliary components, Marine refrigeration system, Marine paints (20 Questions)

Air compressor — Construction — Operation and uses — Common troubles — Maintenance - Turbo
chargers - Construction — Operation — Common troubles and maintenance - Different types of pumps —
Centrifugal pump - Reciprocating pump - Gear pump — Screw pump.

Basic refrigeration system in marine — Operation - maintenance — Refrigerant used - Marine paints -
Specialty - types - Recommended paints for inside and outside of ships/vessel - Anti-fouling - Leaching
- Pigment operation for paints.

Importance of periodical maintenance - Upkeep of shop equipments - Preventive maintenance avoid
sudden and major failure.

Unit X: Basic electrical (15 Questions)

Simple electrical circuit - Series and parallel circuits - Identification of alternating current and direct
current - Meters - insulators and conductors - Types of resistance - Ohm's law and its application -
Common electrical terms and symbols - Primary and secondary cells - Lead acid battery - Construction
- Common troubles and remedy - Safe working practice while working on electrical systems Ignition
system - Components - Purpose of induction coil — Condenser - Spark plugs - Common troubles in
ignition circuit and its remedy

Charging circuit - Operation of dynamo and regulator Unit - Ignition warning lamp - Troubles and
remedy in charging system - Starter motor circuit - Constructional detail of starter motor - Solenoid
Switches - Common troubles and remedy in starter circuit.
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