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	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Belt and Chain drives

Types of belts, belt construction, geometric relationships, analysis of belt tensions, condition for

maximum power, characteristics of belt drives, Belt tensioning methods, Chain drives, roller chain,

power rating of roller chains, sprocket wheel, and design of chain drive.
Rope drives, Construction of wire ropes, Lay of wire ropes, Stresses in wire rope, Selection of wire

ropes, Rope drum construction and design. Geometric relationships, polygonal effect in Chains, chain

lubrication, silent chain.
	Class room teaching
Explanation of theory + design examples

Self study


	Black board
PPT


	# Selection of belts and pulleys suitable for the given design conditions, by referring to original manufacturer’s catalogues. 

	i) Test I 
ii) HA 1 
iii) Performance of the student during the lab sessions considering participation in the discussions and design activity, physical attendance and answers to the questions asked.
	Test I out of 30 marks, to be converted to 20 marks

ESE based on all units

	II
	Friction Clutches and Brakes

Classification and selection of friction clutches, Torque transmitting capacities and design of single-plate, multi-plate, Cone and Centrifugal clutches

Brakes: Energy absorbed by brake, Block brake, Band Brake, Internal expanding shoe brake,

Temperature rise in brake operation.
Types of friction materials, their advantages, limitations and selection criteria, Concept of temperature rise in clutch operation. Design of Disk brake.
	Class room teaching

Explanation of theory + design examples

Self study


	Black board

PPT


	Design of 

mechanical systems comprising of Clutch or Brakes

	i) MCQ based Test II  
ii) HA 2  

iii) Performance of the student during the lab sessions considering participation in the discussions and design activity, physical attendance and answers to the questions asked
	Test II out of 20 marks, to be converted to 20 marks

ESE based on all units

	
	Rolling contact bearings :

Types of rolling contact Bearings, Static and dynamic load carrying capacities, Stribeck’s equation, Equivalent bearing load, Load-life relationship, Selection of bearing life, Taper roller  bearing,  Design  for  cyclic  loads  and  speed,  Bearing  with  probability  of  survival other than 90%. 

Sliding Contact Bearing : 

Comparison  of  rolling  and  sliding  contact  bearing,  Hydrodynamic  journal  bearing: Reynold’s  equation,  Raimondi  and  Boyd  method,  temperature  rise,  Bearing  design  –selection of parameters.
Bearing materials, Types of lubricants , Bearing failure causes and remedies, 

Hydrostatic  Bearing:  Viscous  flow  through  rectangular  slot,  hydrostatic  step  bearing, energy losses in hydrostatic bearing
	Class room teaching

Explanation of theory + design examples

Self study


	Black board

PPT


	# Selection of rolling contact bearing for the given design conditions, by referring to original manufacturer’s catalogues.
	i) MCQ based Test II  
ii) HA 2  

iii) Performance of the student during the lab sessions considering participation in the discussions and design activity, physical attendance and answers to the questions asked.


	Test II out of 20 marks, to be converted to 20 marks
ESE based on all units

	IV
	Number  of  teeth  and  face  width,  Types  of  gear  tooth  failure,  Desirable  properties  and  selection  of  gear  material,  Constructional  details  of  gear  wheel,  Force  analysis,  Beam strength  (Lewis)  equation,  Velocity  factor,  Service  factor,  Load  concentration  factor, Effective  load  on gear,  Wear  strength  (Buckingham’s)  equation,  Estimation  of  module based on beam and wear strength, Estimation of dynamic tooth load by  velocity factor and Buckingham’s equation.

Classification  of  gears,  Selection  of  types  of  gears,  Standard  systems  of  gear  tooth. Methods of gear lubrication, Introduction to addendum modification and its advantages
	Class room teaching

Explanation of theory + design examples

Self study


	Black board

PPT


	 # Design of 

mechanical systems comprising of spur gears, 
	i) HA 4  

ii) Performance of the student during the lab sessions considering participation in the discussions and design activity, physical attendance and answers to the questions asked.


	ESE based on all units

	V
	Helical Gears: 

Transverse  and  normal  module,  Virtual  no  of  teeth,  Force  analysis,  Beam  and  wear strengths, Effective load on gear tooth, Estimation of dynamic load by velocity factor and 

Buckingham’s equation, Design of helical gears. 

Bevel Gears: 

Straight tooth bevel gear terminology and geometric relationship, Formative number of teeth, Force analysis, Design criteria of bevel gears, Beam and wear strengths, Dynamic tooth  load  by  Velocity  factor  and  Buckingham’s  equation,  Effective  load,  Design  of straight tooth bevel gears.
Selection of materials for bevel gears, Introduction to spiral bevel gears and hypoid gears and comparison with straight tooth bevel gears, Lubrication and mounting of bevel gears, 

Bearing reactions, Types of failures in bevel gears.
	Class room teaching

Explanation of theory + design examples

Self study


	Black board

PPT


	Design of 

mechanical systems comprising helical and or  bevel gears

	i) HA 5  

ii) Performance of the student during the lab sessions considering participation in the discussions and design activity, physical attendance and answers to the questions asked.
	ESE based on all units


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Analysis / Synthesis / Evaluation (Strike out levels not applicable)
Text Books 

1. Bhandari V. B. “Design of Machine Elements”, 3rd Edition, Tata McGraw Hill Education Private Ltd, New Delhi

2. Sharma C. S., Purohit Kamlesh “Design of Machine Elements”, , Prentice Hall of India Pvt. Ltd. New Delhi.

3. Khurmi R. S. and Gupta J. K. “A text book of Machine Design”, S Chand and Co.Ltd., New Delhi

Reference Books 

1. Robert juvinall ,Kurt marshek, “Machine component Design”,fifth edition,Wiley India

2. Spotts M. F. and Shoup T. E. “Design of Machine Elements”, Prentice Hall Int

3. Shigley J. E. and Mischke C. R ,“Mechanical Engineering Design”,. 6th Edition, Tata McGraw Hill Pub. Co. Ltd., Delhi

4. Kannaiah P. “Machine Design”, , SCITECH Publication Pvt. Ltd. ,Chennai

5 . Dr. P C Sharma & Dr.D K Aggarwal, “Machine Design”, 12th Edition, S K Kataria & sons, New Delhi

6. “Design Data”, P.S.G. College of Technology, Coimbatore
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