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Manufacturing technology

1.1. Metal casting process
a) Casting- steps involved in casting
b) Pattern for casting
Pattern making materials
Pattern types & allowances
Moulding - Moulding sands-Moulding process
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g) Defects in casting and their remedies

1.2.Forging
a) Presses & Hammers
b) Forging Processes
c) Forging operations
d) Defects in forging and their remedies

1.3. Mechanical working of metals
a) Comparison of cold working and hot working
b) Rolling-Types of rolling mills
¢) Hot working-Advantages and limitations
d) Cold working-Advantages and limitations, Types of cold working process
e) Heat treatment of steel

1.4. Advanced welding processes
a) Resistance welding - Spot, Seam and Projection welding
b) Advanced Arc welding types-Shielded metal arc welding, TIG & MIG welding,
c) Submerged arc welding, Plasma arc welding & Laser beam welding.
d) Defects in welding and their remedies

1.5.Lathe
a) Constructional features of Engine lathe
b) Lathe attachments, accessories & work holding devices
Lathe operations
Taper turning and thread cutting.
Machining parameters-cutting speed, feed, depth of cut and machining time
Capstan and Turret lathe-Description-comparison with engine lathe
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1.6. Drilling machine
a) Radial drilling machine-working-drilling operations

)  Special casting processes - Die casting, Centrifugal casting & Investment casting.
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b) Twist drill nomenclature
c) Machining parameters-cutting speed, feed, depth of cut and machining time
. Turbo machinery

2.1. Introduction to turbo machinery and classification of fluid machines

2.2. Performance characteristics of turbo machinery — performance parameters, dimensional analysis and
specific speed, cavitations' and net positive suction head

2.3. Operation and applications of pump, fans, blowers and compressors

2.4. Operation and applications of water turbines and wind turbines

Energy sources and conversion process

3.1.  Non-renewable energy - coal, oil, natural gas, nuclear

3.2. Renewable energy - solar energy, water energy, wind power, biomass energy, geo-thermal energy,
ocean energy

3.3. Methods of energy conversion

3.4. Energy conversion devices

3.5. Methods of energy storage

Engineering Materials

4.1. Mechanical properties of materials (metals and non-metals)

4.2. Ferrous and non-ferrous metals and their alloys

4.3. White metals and their alloys

4.4. Refractory metals and alloys

4.5. Composite materials and their applications

4.6. Corrosion and degradation of materials

4.7. Lubricants and their properties

Instrumentation and measurement

5.1.  Errors in measurements

5.2.  Methods of measurement

5.3. Alignment tests

5.4. Calibration of measuring instruments

Fuels and combustion

6.1. Types of fuel - solid, liquid and gaseous and their properties. Characteristics of fuel.

6.2. Basics of combustion theory — principle of combustion, combustion stoichiometry, adiabatic flame
temperature, chemical equilibrium

6.3. Combustion in internal combustion engine and gas turbine

Industrial engineering and management

7.1. Inventory management techniques and determination of economic order quantity, lead time, buffer stock

7.2. Total quality management - quality assurance, quality control and continuous improvement

7.3.  Project management - scope of work, project organization, quality, cost and duration

Engineering economics

8.1. Concept

8.2. Time value of money

8.3. Depreciation

8.4. Replacement analysis

8.5. Break even analysis

8.6. Life cycle analysis

Maintenance management

9.1. Types of maintenance and its importance

9.2. Failure - potential and functional failure, root cause of failure
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9.3. Application of maintenance tools

9.4. Comparison of various maintenance programs

9.5. Maintenance planning and scheduling

Environment pollution and control

10.1. Pollution and pollutants

10.2. Types of pollution

10.3. Prevention and control measures

10.4. Ozone hole — causes and harm due to ozone depletion
10.5. Global warming and greenhouse effect
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