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Course Plan Format










                                                         FF No. 182 
Academic Year: 2016-17



Branch: Mechanical Engineering



      Semester: II (B.Tech)
Subject Name: Design of Mechanical Systems
Subject Code: ME 40101
	Unit No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	I
	Worm Gears : Worm and worm gear terminology and geometrical relationship, Types of worm and worm gears, Standard dimensions, Force analysis of worm gear drives, Friction in Worm gears and its efficiency, Worm and worm-wheel material, Strength and wear ratings of worm gears as per IS-7443-1974 , Thermal consideration in worm gear drive (8hrs)


	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems
· Presentation


	i) Test I (Subjective test)
Sr

Parameter

% of Marks

1

Conceptual questions

30

2

Application based analytical questions

30

3

Numericals

40

ii) HA 1 on Design of worm gears 

	· Test I 
· out of 10 marks, 
· ESE based on all units.

	II
	Design of Cylinders and Pressure vessels: 
Thick and thin cylinders – Thin cylindrical and spherical vessels – Lame’s equation ,Clavarino’s and Birnie’s equation, Design of hydraulic and pneumatic cylinders , Auto frettage and compound cylinders – Gasketed joints in cylindrical vessels. Modes of failures in pressure vessels. Unfired pressure vessels – Classification of pressure vessels as per I. S. 2825 –1965- categories and types of welded joints – weld joint efficiency –Corrosion, erosion and protection vessels, stresses induced in pressure vessels, materials of construction. Thickness of cylindrical and spherical shells and design of end closures as per code – Nozzles and Openings in pressure vessels –Reinforcement of openings in shell and end closures. Area compensation method (8hrs)
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) Test II/MSE  (MCQ)
ii) HA 2 on Design of pressure vessels

	· Test II 

· out of 20 marks, 

ESE based on all units.

	III
	Design of Material Handling System: 
Material handling system concept, basic principles, objectives of material handling system, unit load and containerization. Flat belt and troughed belt conveyors, capacity of conveyor, rubber covered and fabric ply belts, belt tensions, types of conveyor pulleys, types of belt idlers, types of tension take-up systems, power requirement of horizontal and inclined belt conveyors. (8hrs)
	· Lecture

· Demonstration

· Group Discussion
	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) Test II/MSE  (Objective)
ii) HA3 on Design of material handling system

	· Test II 

· out of 20 marks, 

ESE based on all units.

	IV
	Optimum Design: 
Objectives of optimum design –Johnson’s Method of Optimum Design (MOD). Adequate and optimum design. Primary, subsidiary and limit equations – Optimum design with normal specifications of simple machine elements like tension bar, transmission shaft, helical spring–Introduction to optimum design with redundant specifications. 

Statistical consideration in design : 
Frequency distribution – Histogram and frequency polygon – Normal distribution – Units of measurement of central tendency and dispersion – Standard variable – population combinations – Design and natural tolerances –Design for assembly- Statistical analysis of tolerances – Mechanical reliability and factor of safety. (8hrs)
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) HA 4 on Optimum Design and  Statistical considerations in mechanical design

	· ESE based on all units.

	V
	Design of I.C. Engine components: 
Introduction to selection of material for I. C. engine components, Design of cylinder and cylinder 
head, construction of cylinder liners, design of piston and piston-pins, piston rings, design of connecting rod, design of crank-shaft and crank-pin 

(8hrs)
	· Lecture

· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Individual assignment

· Evaluating applied design problems

· Presentation


	i) HA 5 Design of crank shaft 
	· ESE based on all units.


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Design / Analysis / Evaluation
List of Reference Books and Text Books 
	Text Books 
1. Bhandari V. B., “Design of Machine Elements”, Tata McGraw Hill Education (India) Pvt. 

Ltd., New Delhi. 

2. Patil S. P., “Mechanical System Design”, Jaico Publishing House, Mumbai 

3. Ray T. K., “Mechanical Handling of Materials”, Asian Book Pvt. Ltd., Delhi 

	Reference Books 
1. IS-2825-1969 code for unfired pressure vessels 

2. Rudenko N., ”Material Handling Equipment”, PEACE Publishers, Moscow 

3. Johnson R.C., “Optimum Design of Mechanical Elements” John Wiley & Sons.Inc., London. 

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

5. Joshi M. V., Mahajani V. V., “Process Equipment Design”, MacMillan India, Ltd.,Delhi 

6. Ullman D.G., “The Mechanical Design Process”, McGraw Hill International Editions 

7. John F Harvey, “Theory and Design of Pressure vessels”, CBS publishers & distributors, 

Delhi 

8. Willium C. Orthwine, “Machine Components Design I and II”, Jaico Publishing House, 

Mumbai. 




Name and Signature of Faculty executing the course plan
Prof. Prof M. R. Khodke
Signature of Chairman – BOS










Date : 10/01/2017
	Subject Name                 : DESIGN OF MECHANICAL SYSTEMS 

Subject Code                  : ME40101                                  

No. of Hrs./ week         : 03

Class                             : BE  (Mech.)        

	Sr. No.
	Course Outcome
	PO’s  achieved 

	1
	Students will be able to Design as per IS code the Mechanical components like worm gears, Unfired Pressure vessels.
	

	2
	Students will be able to Design Mechanical systems like IC Engine, Belt Conveyor, Pressure vessels.
	

	3
	Students will be able to Optimize the Design for Mechanical Elements like Shaft, Gear, Spring.
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                                    FF No. 182 

Academic Year: 2015-16



Branch: Mechanical Engineering



Semester: II

Subject Name: Design of Mechanical Systems (Lab)
Subject Code: ME 40301
	Pract No.
	Topic
	Method
	Media
	Student Activity
	Assessment Tool
	Remarks

	1
	Design of  I.C. Engine components 

Introduction: Review of Construction and Working, Functional requirements of various components, etc,
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	· 

	2
	Data Collection, Comparison of different Models
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	3
	(i) Finalization of Specifications for design project

(ii) Submission of Assignment No. 1;  a Case-study on Modern engineering materials and their applications / evaluation methods for material selection or Aesthetic and Ergonomic Considerations in Design
	· Demonstration

· Group Discussion
	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	4
	Design of Cylinder
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	5
	Design of piston and piston ring
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	 Project Presentation 

Case study presentation 

Report writing

Oral 


	

	6
	(i) Design of connecting rod 

(ii) Submission of Assignment No. 2; a Case-study on Value engineering or Concurrent engineering or Reverse engineering
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	7
	Design of Connecting rod
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	8
	Design of crank shaft
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	9
	(i) Design of valves

(ii) Submission of Assignment No. 3; a Case-study on Design for manufacturing and assembly or Designs in relation to patents, trade mark and copy right
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	10
	Selection of Standard Components and related catalogues/ Process Sheets
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	11
	Details and assembly drawing of  i.c. engine components
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	

	12
	Assembly, Dismantling and Maintenance Manual/report writing
	· Demonstration

· Group Discussion


	· Black Board

· PPT


	· Applied design 

· Cad Modeling

· Engineering drawing 


	Project Presentation 

Case study presentation 

Report writing

Oral 


	


Levels of Bloom’s Taxonomy applicable for the course – Knowledge / Comprehension / Application / Design / Analysis / Evaluation

List of Reference Books and Text Books 
	Text Books 
1. Bhandari V. B., “Design of Machine Elements”, Tata McGraw Hill Education (India) Pvt. 

Ltd., New Delhi. 

2. Patil S. P., “Mechanical System Design”, Jaico Publishing House, Mumbai 

3. Ray T. K., “Mechanical Handling of Materials”, Asian Book Pvt. Ltd., Delhi 

	Reference Books 
1. IS-2825-1969 code for unfired pressure vessels 

2. Rudenko N., ”Material Handling Equipment”, PEACE Publishers, Moscow 

3. Johnson R.C., “Optimum Design of Mechanical Elements” John Wiley & Sons.Inc., London. 

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

5. Joshi M. V., Mahajani V. V., “Process Equipment Design”, MacMillan India, Ltd.,Delhi 

6. Ullman D.G., “The Mechanical Design Process”, McGraw Hill International Editions 

7. John F Harvey, “Theory and Design of Pressure vessels”, CBS publishers & distributors, Delhi 

8. Willium C. Orthwine, “Machine Components Design I and II”, Jaico Publishing House, Mumbai. 
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