


 

   
 
 

Walchand College of Engineering, Sangli 
(Government Aided Autonomous Institute) 

AY 2023-24 

Course Information 

Programme B. Tech. (Mechanical Engineering) 

Class, Semester Third Year B. Tech., Sem. VI 

Course Code 6ME321 

Course Name  Machine Design                   

Desired Requisites:  

 

Teaching Scheme Examination Scheme (Marks) 

Lecture  3 Hrs/week MSE ISE ESE Total 

Tutorial 1 Hrs/week 30 20 50 100 

  Credits: 4 

 

Course Objectives 

1 
To take overview of codes, standards and design guidelines for different machine elements and 

systems. 

2 To explain the effect of different loading conditions on machine elements with safety factor.  

3 
To appraise the relationships between component level design and overall machine system design 

and performance. 

Course Outcomes (CO) with Bloom’s Taxonomy Level 

At the end of the course, the students will be able to, 

CO Course Outcome Statement/s 

Bloom’s 

Taxonomy 

Level 

Bloom’s 

Taxonomy 

Description 

CO1 Use theories of failure in design of various machine elements and 

systems.  
III Applying 

CO2 Predict and calculate design parameters of machine elements and 

systems. 
IV Analysing 

CO3 Test the performance of machine elements and systems subjected to 

different loading conditions. 
V Evaluate 

 

Module Module Contents Hours 

I 
Design of clutches and brakes  

Uniform pressure and wear theory, types of clutches and brakes and its design 
6 

II 

Design of Belt and Chain Drives 

Types of belts, maximum power transmission, selection from manufacturer’s 

catalogue. 

Chain drives, polygonal effect, power rating 

7 

III 

Design of rolling contact bearing  

Design and analysis of rolling contact bearings, selection of bearings from 

manufacturer’s catalogue 

7 

IV 

Design of sliding contact bearing  

Design and analysis of sliding contact bearings, hydrodynamic and hydrostatic 

bearings, Reynold’s equation and numerical solutions using dimensionless 

parameter 

6 

V 

Design of Gears 

Classification and selection of spur and helical gears, terminology, force 

analysis, design for maximum power transmission capacity, gear lubrication 

 

7 



 

   
 

VI 

Cylinders and pressure vessels 

Thin and thick cylinders, Lame’s equation, Clavarino’s and Birnie’s equation, 

Autofrettage 

6 

 

Textbooks 

1 
V. B. Bhandari, “Design of Machine Elements”, Tata McGraw Hill Publication, 3rd  Edition, 

2008  

2 J.F. Shigley, “Mechanical Engineering Design”, McGraw Hill Publication, 8th  Edition, 2008 

3 R. L. Norton, “Design of Machinery”,  McGraw Hill Publication, 3rd Edition, 2003 

 

References 

1 Timothy Wentzell, “Machine Design”, Cengage Learning, 1st Edition, 2009 

2 
M. F. Spotts, T.E Shoup, Hornberger, Jayaram, Venkatesh, “Design of Machine Elements”, 

Pearson Education, 8th  edition, 2011 

3 PSG Design Data Book, Third Edition, 1978 

 

Useful Links 

1 https://nptel.ac.in/courses/112/105/112105124/ 

 

CO-PO Mapping 

 Programme Outcomes (PO) PSO 

 1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 2  3         1 2  

CO2  1 2 2         1  

CO3  2  3        1  2 

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High 

Each CO of the course must map to at least one PO. 

 

Assessment  

The assessment is based on MSE, ISE and ESE.  

MSE shall be typically on modules 1 to 3. 

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can 

be field visit, assignments etc. and is expected to map at least one higher order PO. 

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on 

modules 4 to 6.  

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in 

ESE are needed. (ESE shall be a separate head of passing)  

 

 














































































































































