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Total 
Marks 

1 
 11MEC311 Operations Research 4 1 -- 3 30 70 100 4 

2 11MEC312  Design of Machine 
Elements - I 4 1 -- 3 30 70 100 4 

3 11MEC313  Machine Dynamics 4 1 -- 3 30 70 100 4 

4 11MEC314  Metal Cutting & Machine 
Tools 4 - -- 3 30 70 100 4 

5 11MEC315  I.C. Engines and Gas 
Turbines 4 - -- 3 30 70 100 4 

6 11MEC316  Material Science and 
Metallurgy 4 - -- 3 30 70 100 4 

7 11MEC351  
Computer Application in 
Mechanical Engineering 
Lab 

-- - 3 3 30 70 100 2 

8 11MEC352  Machine shop Practice -- - 3 3 30 70 100 2 

9 11MEC353  Fuels & I.C Engines Lab -- - 3 3 30 70 100 2 

10 11GEN000 
Counseling, Proctor 
System & Association 
Activities 

-- - 2 -- -- -- -- -- 

  TOTAL 24 3 11 -- 270 630 900 30 
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11MEC 311   
 

OPERATIONS RESEARCH 
 

Lectures  : 4 Periods/Week Sessional Marks : 30 
Tutorials  : 1 Periods/Week University Marks : 70 
Credits  : 4 University Exam : 3 Hrs 
 

 
UNIT  I             
LINEAR PROGRAMMING :Definition and Scope of Operations Research, Mathematical formulation 
of the problem, graphical method, Simplex method, artificial basis technique,duality,dual Simplex 
method.  Degeneracy, alternative optima, unbounded solution, infeasible solution. 

(12) 
UNIT  II            
TRANSPORTATION PROBLEM:  Introduction to the problem, LP formulation of a transportation 
problem. Basic feasible solution by north-west corner method, Vogel’s approximation method, least 
cost method.  Finding optimal solution by MODI method, degeneracy, unbalanced transportation 
matrix and Maximization in transportation model.                                                                                (7) 
 
ASSIGNMENT PROBLEM: One-to-one assignment problem, optimal solution, unbalanced 
assignment matrix. Flight scheduling problems, Traveling salesman problem. 

(5) 
UNIT  III            
PROJECT PLANNING THROUGH NETWORKS: Arrow (Network) Diagram representation.  Rules for 
constructing an arrow diagram, Pert and CPM, Critical path calculations, earliest start and latest 
completion times, Determination of critical path, determination of floats, Probability considerations in 
project, cost considerations in project scheduling, crashing (least cost project scheduling). 
                                                                                                                       (12)     
             

UNIT  IV 
QUEING THEORY: Queuing systems and their characteristics.  Analysis of Markovian chains, 
Transition diagram, M/M/1 : FCFS/  /  and M/M/1 : FCFS/  / N queuing models. 

 (6) 
GAME THEORY: 
Formation of games, Two persons-Zero sum game, games with and without Saddle point, Graphical 
solution for (2 x n; m x 2 ) game, Dominance  Property                                                                                                          
                                                                                                                                                              (6) 
 
UNIT V 
SEQUENCING: 
Johnsan’s Algorithm, n-jobs to 2 machines, n-jobs- 3 machines, n-jobs-‘m’ machines, 2 jobs-‘n’ 
machines,Graphical method.                                                                                                               
  
                                                                                                                                                              (6)
         
DYNAMIC PROGRAMMING: Characteristics of D.P. model, solution of optimal sub-division problem, 
solution of an L.P. by D.P. 

(6) 
Text Books 

1. 1.Taha.H.A, “Operations Research”. 
2. 2.Hiller and Liberman, “Introduction to Operations Research” 

 
Reference Books 
 

1. Phillips, Ravindran, James Solegerg, “Introduction to Operations Research”. 
2. Rao.S.S., “Optimization Theory and Applications”. 
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11MEC 312    
 

DESIGN OF MACHINE ELEMENTS – I 
 

 
Lectures  : 4 Periods/Week Sessional Marks : 30 
Tutorials  : 1 Periods/Week University Marks : 70 
Credits  : 4 University Exam : 3 Hrs 
 
 
UNIT   I  
 
BASICS: Basic procedure of machine design, requirements and design of machine elements, 
traditional design methods. Design synthesis, use of standards in design, manufacturing 
considerations in machine design, preferred numbers and significance.    
MATERIALS & THEIR PROPERTIES : Mechanical properties of materials, Common engineering 
materials and their properties.   
       
DESIGN FOR STATIC STRENGTH : Simple Stresses - Combined stresses - Torsional and Bending 
stresses - stress strain relation, various theories of failure - Factor of safety and its importance in 
design.       -12 
         
UNIT   II 
 
 DESIGN FOR FATIGUE STRENGTH : Stress concentration, stress concentration factors, reduction 
of stress concentration, fluctuating stresses, fatigue failure, endurance limit, low cycle and high cycle 
fatigue, notch sensitivity, endurance – approximate estimation, reversed stresses – design for finite 
and infinite life, cumulative damage in fatigue, Soderberg and Goodman lines, modified Goodman 
diagrams, Gerber equation, fatigue design under combined stresses, impact stresses.       
12            
 
UNIT   Ill  
 
FASTENERS: Riveted joints, Boiler Joints & Lozenge Joint, Design of joints under eccentric loading, 
Welded joints, Eccentrically loaded welded joints.       12
     
UNIT IV 
 
THREADED JOINTS – basic types, bolt of uniform strength, materials and manufacture, eccentrically 
loaded bolted joints in shear, eccentric load perpendicular to axis of bolt, eccentric load on circular 
base.        12 
UNIT V 
 
POWER SCREWS: Types - Mechanics of power screws, efficiency, Design of Screw Jack and 
turnbuckle.           
 
COTTER JOINTS: Sleeve and Socket & Spigot cotter joints, Gib & cotter joint. 
 
Text Books 
 

1.   Bhandari, “Design of machine elements”, Tata McGraw Hill book Co.  
2.   Sharma.P.C & Agarwal.D.K, “Machine Design” 

Reference Books 
1. R.K. Jain, “Machine Design” 
2. Design of Machine Elements by Sharma & Purohit ,PHI 
3. Design of machine elements by Shigley, 
 
HAND BOOKS TO BE ALLOWED IN UNIVERSITY EXAMINATION: 
1,  P.S.G. College of Technology, Coimbatore , “Design data book “ . 
2,  Mahadevan & Balaveera Reddy, “Design data book” - CBS Pub.  
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11MEC313 
  

 MACHINE DYNAMICS 
 
Lectures  : 4 Periods/Week Sessional Marks : 30 
Tutorials  : 1 Periods/Week University Marks : 70 
Credits  : 4 University Exam : 3 Hrs 

UNIT   I  
DYNAMIC FORCE ANALYSIS : Introduction, D'Alembert's Principle, Equivalent Offset Inertia Force, 
Dynamic Analysis of Slider - Crank mechanism (Using Analytical method) Velocity and Acceleration of 
piston, Angular velocity and Angular Acceleration of Connecting Rod, Piston Effort (Effective Driving 
Force), Crank Effort. Turning Moment on Crankshaft, Inertia of connecting Rod.                     (12) 
   
UNIT   II  
BALANCING : Introduction, Static balancing, Dynamic balancing, Transferring of a Force from one 
plane to another, Balancing of Several Masses in Different planes, Primary & Secondary Balancing of 
Reciprocating Mass , Balancing of In line Engines, Balancing of V Engines.                              (12)                                                

UNIT   III 

GOVERNORS: Introduction, Types of Governors, Watt Governor, Porter Governor, Hartnell Governor, 
Sensitiveness of a Governor, Hunting, Isochronism, Stability, Controlling force.             (7)                     
                                                                                                                                              
GYROSCOPES : Angular Velocity, Angular Acceleration, Gyroscopic Torque, Gyroscopic Effect on 
Naval Ships, Stability of a two wheel vehicle.                                                                              (5)
                                                                                                                         
UNIT IV  
          
FUNDAMENTALS OF VIBRATION:- Introduction, Definitions, Vector method of representing 
Harmonic Motions, Addition of two simple Harmonic motion of the same frequency.                                              
                                                                                                                                                             (1)                                             
      
UNDAMPED FREE VIBRATIONS OF SINGLE DEGREE OF FREEDOM SYSTEMS:- Introduction, 
Derivations of differential equations, solution of differential equation, Torsional vibrations, Equivalent 
stiffness of spring combinations, Energy method.    

(5) 
 
DAMPED FREE VIBRATIONS OF SINGLE DEGREE OF FREEDOM SYSTEMS:- Introduction, 
Different types of damping, Free vibrations with viscous damping, Logarithmic Decrement, Viscous 
dampers, Coulomb damping, Structural damping, Interfacial damping.            

        (6)  
UNIT V  
FORCED VIBRATIONS OF SINGLE DEGREE OF FREEDOM SYSTEMS:- Introduction, Forced 
vibrations with constant Harmonic excitation, Forced vibration with rotating and reciprocating 
unbalance, forced vibrations due to excitation of the support, Critical speed of a light shaft having a 
single disc without damping, critical speed of a  light shaft having a single disc with damping, 
Vibration, isolation and transmissibility, vibration measuring instruments.                                        (10)                                 
          
TWO DEGREES OF FREEDOM SYSTEMS: Introduction, Principal modes of vibration, undamped 
dynamic vibration absorber.                                                                                                                 (2) 
 
Text Books 

1.  Rattan.S.S.,“Theory of Machines”.TMH. 
2.  Sharma.C.S, Kamlesh Purohit, “Theory of Mechanisms and Machines “,PHI 
3.  Groover.G.K., “Mechanical Vibrations”. Nem Chand, 7/e. 

Reference Books 
1.  Ghosh.A and  Mallik.A.K., “Theory of Mechanisms and Machines”.EWP,3/e.   
2.  Thomson.W.T., “Mechanical Vibrations”.CBS, 5/e. 
3.  Rao.S.S., “Mechanical Vibration”. Pearson Education, 4/e. 
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11MEC314  
METAL CUTTING AND MACHINE TOOLS 

 
Lectures  : 4 Periods/Week Sessional Marks : 30 
Tutorials  : 0 Periods/Week University Marks : 70 
Credits  : 4 University Exam : 3 Hrs 
 
UNIT   I 
MACHINING PROCESSES AND MACHINE TOOLS:  
Introduction, Primary and Auxiliary Motions in Machine Tools, Parameters defining working motions of 
a Machine Tool.           

 
LATHE :  
Constructional details, specifications, classification of lathes.  
Lathe Mechanisms: Spindle speed Mechanisms in Belt driven and All Geared Head stock, Apron and 
Half-nut mechanisms. Lathe accessories – various work holding devices. Lathe operations including 
taper turning and thread cutting and related problems.    

(12) 
UNIT   II 
DRILLING MACHINES:   
Types and specifications, spindle feed mechanism, drilling operations, drilling time.    
 

SHAPING AND PLANING:   
Constructional details, types of shapers and planers, specifications, Quick Return Mechanism and 
automatic feed mechanisms  .            

 
GRINDING MACHINES:  
General Principles, Wheel materials, Selection and specification of grinding wheels, Truing and 
Dressing of grinding wheels, types of grinding machines. 

 (12) 
UNIT   III 
SURFACE FINISHING OPERATIONS: Honing and Lapping operations                                                   
MILLING MACHINES:    
Working Principle, Size and Specification, Up and Down Milling, Types of milling machines, 
Description and working of Universal Milling machine, Milling operations, Milling cutters, Indexing 
methods and Indexing Head, related problems.           

(12) 
UNIT   IV 
THEORY OF METAL CUTTING:  
Introduction, Basic elements of machining, Nomenclature of single point cutting tool, Tool Geometry, 
ASA,ORS & NRS Systems, simple problems.  Mechanics of chip formation, Types of chips. 
Determination of shear angle and chip thickness ratio, stress and strain in the chip, velocity relations. 
 
UNIT   V 
 Merchant’s theory of orthogonal cutting forces, Merchant’s Circle diagram, related simple problems,   
relationship between friction angle, rake angle & clearance angle.    
  

Tool wear, Types of tool wear, Tool life and Tool life criteria                                                       
         
Heat Generation and temperature distribution in metal cutting , cutting fluids- types and required 
characteristics.             
  
CUTTING TOOL MATERIALS: Requirements of Tool materials and types.                                    (12) 
 
Text Books 

1.  Hazra Chowdary, “Workshop Technology Vol. II”. 
2. Sharma.P.C “Production Engineering”,  S.Chand & Co. 
3. Bhattacharya.A “Metal cutting”, Central Book Publishers, Calcutta. 

Reference Books 
1. E.Paul De Garmo, Black.J.T and Ronald A.Kohser., “Materials and Processes in                                
         Manufacturing”. 
2. Rao.PN “Machining and machining process “, TMH. 
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11MEC 315 
I.C Engines and Gas Turbines 

Lectures  : 4 Periods/Week Sessional Marks : 30 
Tutorials  : 0 Periods/Week University Marks : 70 
Credits  : 4 University Exam : 3 Hrs 
 
UNIT   I  
STEAM NOZZLES: Types of nozzles, isentropic flow through nozzles, Effect of friction, Nozzle 
efficiency, Critical pressure ratio and maximum discharge, calculation of throat and exit areas using 
Mollier diagram.                                                                                                                        (7) 
 
STEAM CONDENSERS: Jet and Surface condensers, condenser vacuum and vacuum efficiency, 
Condenser efficiency, Thermodynamic analysis, Air pumps, Capacity of air extraction pump.    (5) 

         
 UNIT    II  
STEAM TURBINES: Types of steam turbines, Impulse turbines, pressure and velocity compounding, 
velocity diagrams, work output, power, blade efficiency and stage efficiency, Reaction turbines, 
velocity diagrams, degree of reaction, work output, power, blade efficiency and stage efficiency, 
Governing of turbines, Overall efficiency and reheat factor.                                    (12)                                                                          
                                     
UNIT   III  
I.C.ENGINES: Introduction, Basic engine nomenclature, Review and classification of I.C. Engines, 
working principles of S.I. and C.I. Engines (both 4 stroke and 2-stroke) - valve timing and Port Timing 
diagrams - Differences between S.I. & C. I. and 2 stroke & 4 stroke engines.                             (7) 
 
FUEL SUPPLY SYSTEMS: S.I. Engines- Chemically correct air-fuel ratio, Air-fuel mixture 
requirements, Carburetion, Simple float type carburetor, injection system, types, electronic fuel 
injection system, MPFI. 
C. I. Engines- Air- fuel requirements, fuel supply and injection systems, Bosch fuel pump, electronic 
injection system, CRDI                                                                                                                  (5)   
  
          
UNIT   IV  
COMBUSTION PROCESSES: S.I.Engines- Normal combustion, abnormal combustion, Knock rating 
and Octane number.                                         (6) 
C.I.Engines- Ignition delay, combustion knock in C.I. engines, Knock rating and Cetane number.                                        
                                                                                                                                                      (6) 
TESTING OF I.C.ENGINES: Indicator diagram, evaluation of Indicated Power, Brake power, Fuel 
consumption, SFC, Mechanical & thermal efficiencies, mean effective pressure, air-fuel ratio, Heat 
balance, Engine performance curves,  Variables affecting engine performance for both S.I. & C.I. 
Engines.                                                                                                                                         

(12) 
UNIT   V  
GAS TURBINES:  Closed and Open cycle gas turbines, analysis of closed cycle gas turbine, 
efficiencies of Compressor and turbine, cycles with intercooling, reheat and regeneration.                

 (7)  
JET & ROCKET PROPULSION: Basic principles of Jet propulsion - specific thrust, propulsive 
efficiency and overall thermal efficiency of a jet engine, Principles of Rocket propulsion, Types of 
rocket propulsion.                                                          (5)    
 
Text Books 
1. Vasandani & Kumar, “Treatise on heat Engineering “,Metropolitan Book Company, New Delhi 
2.  Rajput.R.K, “Thermal Engineering “,Laxmi Pub, New Delhi 
 
Reference Books 
3. Gill.P.W, Smith.J.H & Ziurys- “Fundamentals of I.C. Engines “,IBH & Oxford publ, Mumbai.    
4. Mathur .M.L &  Sharma.R.P, “A Course in I.C. Engines”, Dhanpat Rai & Sons-  New Delhi.  
 
Note:  Use of Steam Tables and Mollier Chart is permitted in University Examinations.               
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11MEC316 
 

   MATERIAL SCIENCE & METALLURGY 
 
 

Lectures  : 4 Periods/Week Sessional Marks : 30 
Tutorials  : 0 Periods/Week University Marks : 70 
Credits  : 4 University Exam : 3 Hrs 
UNIT   I 
CRYSTALLOGRAPHY: Classification of crystals – Bravi’s lattices – Miller Indices – Packing factor in 
cubic systems – coordination number – crystal imperfections – crystal deformation – Slip and 
Twinning.                                                      

(12)  
 UNIT   II 
                                                                                              
PHASE DIAGRAMS: Binary phase diagrams – Phase rule – one component system, two component 
system, isomorphous, eutectic, eutectoid, peritectic and peritectoid systems, concept of Ternary 
diagrams.                                        

(12) 
UNIT    III 
HEAT TREATMENT OF STEELS:  Iron–Iron carbide equilibrium diagram, TTT diagrams for 
eutectoid, hypo and hyper eutectoid steels, martensite and bainitic transformation.  
 
HEAT TREATMENT: Annealing, normalizing, hardening, tempering, surface hardening, age 
hardening, austempering, martempering and hardenability concept and experimental determination.
              

(12) 
UNIT   IV 
STRENGTHENING MECHANISMS: Strain hardening, solid solution strengthening, grain refinement, 
dispersion strengthening.        
COMPOSITE MATERIALS: 
Properties and applications of Particulate-reinforced composites, fibre reinforced composites, Laminar 
composites and metal matrix composites.       

                  (12)  
UNIT – V 
POWDER METALLURGY: Powder metallurgy process,  preparation of powders, characteristics 
of metal powders, mixing, compacting, sintering, Applications of Powder Metallurgy.    
Forming and shaping of plastics – Extrusion and Injection moulding.    
 
FERROUS AND NON FERROUS MATERIALS: Composition, properties and application of ferrous 
and non ferrous metals and their alloys.  Brief study of cast iron, steels, copper, aluminum,  
Nano materials – Introduction and Applications       

(12) 
 
Text Books 

1.   Avner,” Introduction to Physical Metallurgy “,McGrawHill, 
2.   Raghavan.V, “Material Science and Metallurgy”, Pearson Education / PHI. 

 
Reference Books 
 

1.   Dr.Kodgire.V.D” Material Science and Metallurgy”, Everest Publishers 
2.  Dutta.J & Hofman.H, “Nano materials” 
3. KalpakJian & Schmid,” Manufacturing Engineering & Technology”, Pearson / PHI 
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11MEC351     

 
Computer Applications in Mechanical Engineering Lab 

 
Practical : 3 Periods/Week Sessional Marks : 30 
Tutorials  : 0 Periods/Week University Marks : 70 
Credits  : 2 University Exam : 3 Hrs 
 
Note :  Develop programs for the following problems using C- language  
 
SIMULATION EXERCISE:  [ Any  TWO ] 

 Hart Mechanism 
 Paucellier Mechanism 
 Robert Mechanism 
 Scott Russel Mechanism 
 Watt Mechanism 
 Pantograph Mechanism 
 Four Bar Mechanism 
 Slider Crank Mechanism 
 Tchibicheff Mechanism 

 
COMPUTER APPLICATIONS:  [ANY FOUR] 

2. Numerical Methods  
3. Differential Equation solution  
4. Gauss elimination: General Matrix and skyline.  
5. Two dimensional stress analysis  
6. Cylinder subjected to internal pressure.  
7. 1 D Heat Transfer (conduction)  
8. 2 D Heat Transfer (conduction)  
9. O.R. applications like L.P., Queuing Theory, CPM, PERT etc.. 

 
 APPLICATIONS PACKAGES:  [ANY ONE] 

  
 Simple packages for Fluid flow like fluent, Star CD etc.,  
 O.R. Packages like TORA, LINDO, PRIMAERA ,Etc.,  
 MatLab. 
 Any application package in Mechanical Engineering.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



w.e.f Academic Year 2013-14 
 

 
 

66 

11MEC352   
   

MACHINE SHOP PRACTICE 
 

 
Practical : 3 Periods/Week Sessional Marks : 30 
Tutorials  : 0 Periods/Week University Marks : 70 
Credits  : 2 University Exam : 3 Hrs 
 
TURNING :  
 
Multi-start threading, Drilling, Boring and Internal threading 
 
DRILLING & TAPPING :  
 
Drilling and Tapping of Different threads  
 
MILLING :  
 
Key-way,  Spur and Helical Gear Milling, Gear Hobbing. 
 
SHAPING :  
 
At least three models involving production of flat surface, Stepped surface, Cutting dovetail and 
rectangular grooves. 
 
PLANING AND SLOTTING : 
 
Working on Planer and Slotting Machines 
 
GRINDING :  
 
At least one model on surface grinder, cylindrical grinder or tool and cutter grinder. 
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11MEC 353      
 

FUELS & I.C ENGINES LAB 
 

 
Practical  : 3 Periods/Week Sessional Marks : 30 
Tutorials  : 0 Periods/Week University Marks : 70 
Credits  : 2 University Exam : 3 Hrs 
 
  
 Note: Any Ten Experiments out of the following shall be done and record 
 
   1 .Viscosity Measurement using Redwood No. I or No. II viscometer  
   2. Viscosity Measurement using Saybolt viscometer  
   3. Carbon residue test using Conradson's carbon residue apparatus.  
   4. Calorific value of gas using Junker's gas calorimeter.  
   5. Measurement of flash point using Pensky Martin's and Abel's apparatus.  
   6. Measurement of flash and fire points using Cleveland's apparatus. 
   7.  Valve timing and port timing diagrams.  
   8.  Air compressor - To determine Volumetric and Isothermal efficiencies.  
   9.  Blower test Rig. - To determine Overall efficiency.  
 10. Single cylinder Diesel engine - Load test and Heat Balance Test.  
 11.  Multi cylinder Petrol engine - Load Test, Heat Balance and Morse test  
 12. Single cylinder Petrol engine - Economic speed test and variable speed test.  
 13. Single cylinder Petrol engine - variable compression ratio test.  
 14. Multi cylinder Diesel engine - Load test and Heat Balance test.  
 15. Two stroke petrol engine - Load test and Heat Balance test. 


