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PCI8J002   THEORY OF ELASTICITY AND PLASTICITY 

Module- I 
Plane stress and plane strain problems. General stress and strain equations (Equilibrium and 
compatibility equations).Two dimensional problems in rectangular coordinates. 
Module- II 
Stress and strain components, differential equation, equilibrium equations and compatibility 
equations in polar coordinate. Stress distribution for axisymmetric problems. Pure bending of 
curved bars, thick walled cylinder. Concentrated force at a point of straight boundary. Force 
acting on the end of a wedge. Concentrated force acting on a beam. Effect of circular holes on 
stress distributions in plates. 
Module- III 
Stress and strain in three dimensions: Principles stresses, maximum shearing stress, principal 
axes of strain. Stretching of prismatical bar by its own axis. Elementary problems of elasticity in 
three dimension. 
Module- IV 
Torsion of non-circular prismatic bars. Saint Venant’s theory. Various analogies. Torsion of 
hollow and thin section. Application of energy methods. 
Module- V 
Introduction to the theory of plasticity., the yield criteria of metals, stress space representation 
of yield criteria. stress-strain relations plastic potential, flow rules and maximum work 
hypothesis. Two dimensional plastic flow problems. Incompressible two dimensional flow, 
stresses in plastic materials in condition of plane strain, equation of equilibrium the simplest 
slip-line fields. 
Essential Reading 
1. S P Timoshenko and J N Goodier, Theory of Elasticity, Mc Graw Hill 
2. Hoffman and Sachs, Theory of plasticity 


