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DTME403N DC 
Design of Machine           

Elements 
60 20 20 30 20 2 1 2 4 

                        Legends: L - Lecture; T - Tutorial/Teacher Guided Student Activity; P – Practical;   C - Credit;  

                       *Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that   no component shall exceed more than 10 marks. 

Course Educational Objectives (CEOs): 

1. To understand the design methodology for machine elements.  

2. To analyze the forces acting on a machine element,  

3. Apply suitable design methodology.  

4. To understand the various standards and methods of standardization.  

5. To apply the concept of parametric design and validation by strength analysis 

 

Course Outcomes (COs): 

Students will:  

1. Understand the design concepts of various machine elements.  

2. Design for fatigue and endurance limit  

3. Design the shafts and couplings.  

4. Design the various types of springs.  

5. Understand the concepts of bearing lubrication and design the journal bearings. 

 

Syllabus  

 

UNIT-I                             8 Hrs. 

Introduction: Introduction to Design process, Design considerations, Design Procedure, engineering 

materials properties and processes of their selection, Bending and Torsional stress equations, Stress 

concentration, causes of stress concentration factor, reduction of stress concentration. 

UNIT-II                                                                                                                                       9 Hrs. 

Design for fatigue strength and endurance limit: fatigue, cyclic loading, endurance limit, Design 

consideration for fatigue, stress concentration factor, loading factor, size factor, surface factor, 

Goodman and modified Goodman's diagram, Soderberg equation, Gerber parabola.    
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                       *Teacher Assessment shall be based following components: Quiz/Assignment/ Project/Participation in 

Class, given that   no component shall exceed more than 10 marks. 

UNIT-III                                                                                                                                    10 Hrs. 

Design of Shafts: Various types of shafts; Stresses in Shafts; Design of shafts (solid and hollow) 

subjected to torque and bending moment. 

keys and Coupling: Definition of term key, its various types, Design of keys, Forces acting on sunk 

keys, Shaft coupling and its various types. 

               

UNIT-IV                     8 Hrs. 

Design of Springs: Introduction and types of springs, Material for helical spring, terms used in 

compression springs, stresses in helical spring, Design of helical compression & tension spring, leaf 

spring, fatigue loading of springs, surge in springs. 

UNIT-V                                                                                                                                       9 Hrs. 

Journal Bearing: Types of lubrication, viscosity, hydrodynamic theory, design factors, temperature 

and viscosity considerations, Reynold's equation, stable and unstable operation, heat dissipation and 

thermal equilibrium, boundary lubrication, dimensionless numbers, Design of journal bearings, 

Rolling-element Bearings: Types of rolling contact bearing, bearing friction and power loss, bearing 

life.           

List of Experiments. 

Solve various design problems as per the syllabus. 

Designing of components contained in the syllabus. 
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Text and Reference Books: 

 

1. Design of Machine Elements by V.B. Bhandari, TMH, 3rd Ed. 2010.  

2. Machine Design by R.S. Khurmi nad J.K. Gupta, Eurasia Pub. House, 2013.  

3. Machine Design by LE. Shingley, TMH, 2011.  

4. Design of Machine Elements by Sharma and Purohit, PHI, 2014.  

5. Machine Design by Wentzell Timothy H., Cengage learning, 2008.  

6. Machine Design by Mubeen, Khanna Pub. 2013.  

7. Machine Design by Sharma and Agrawal, Kataria & Sons, 2016. 
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