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Introduction: Review of failure of 
materials, Stress -strain diagram, FOS, 
Principal stress, Maximum shear stress. 

1   

2 Design of Cotter Joint – spigot & 
socket type. 

1   

3 Design of Knuckle joint. 1   
4 Design of Pipes and pipe joint. 1   
5 SDP - Systematic Design Process, 

Principles of Mechanical Design, 
Aesthetic and Ergonomic considerations 
in design, Use of Standards. 

1   

6 Stress Concentration- Causes and 
Remedies in design. 

2   

7 Manufacturing considerations in 
design - Casting and Machining Parts  

1   

8 Dynamic and fluctuating stresses, 
fatigue failure and endurance limit, 
Combined Direct and Varying stresses. 

3   

9 Tolerances and Fits as per B.I.S. 1   
10 Material Selection, Designation of 

Steels, Factor of safety & its affecting 
factors. 

1   
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Design of Shafts and Keys. 2   
12 Design of Couplings - Muff coupling, 

clamp coupling. 
2   

13 Design of Rigid and Pin Bushed 
Flexible Couplings. 

3   

14 Design of Levers.(Bell Crank Lever) 2   
15 Springs: Uses and design of Close 

Coiled Helical Springs, Shot Peening of 
springs.  

3   
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Introduction to screw fastening and 
bolts, Initial tightening loads in bolts. 

1   

17 Riveted Joints: Types, Failure modes, 
strength equations, joint efficiency 

2   

18 Design of Bolted and Riveted joints 
under direct and eccentric loads. 

2   

19 Welded joints: Strength of welded 
joints, Eccentrically loaded joints, 
Welded joints subjected to bending and 
torsion. 
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Gears: Classification, Spur gear design 
with hub, arms and rim, Lewis equation, 
Dynamic and Wear loads, Gear 
Failures. 

4   

21 Translation screws: Types of threads, 
efficiency and lead angle. Force 
analysis and design of various types of 
power screws. 

2   

22 Design of Screw Jack with eccentric 
loads 

3   
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