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UNIT-7 
Analytical Methods of Dimensional Synthesis: Freudenstein’s equation for 
4-bar mechanism and slider crank mechanism, Examples, Bloch’s method of 
synthesis.     

06 Hours 
 
UNIT-8 
Cams: Introduction, Pressure angle, Parameters affecting pressure angle, 
Effect of offset follower motion, Radius of curvature and undercutting, Cams 
with specified contours.  

       07 Hours 
TEXT BOOKS: 

1. “Theory of Machines & Mechanisms", J.J. Uicker, , G.R. 
Pennock, J.E. Shigley. OXFORD 3rd Ed. 

2. 'Mechanism & Machine Theory', A.G. Ambekar, PHI, 2007 
 
REFERENCE BOOKS: 

1. 'Kinematics, Dynamics & Design of Machinery', K. J. Waldron, 
G. L. Kinzel, Wiley India, 2007. 

2. ‘Advanced Mechanism Design’, Erdman Sandoor, Vol-l PHI, 
2006, 

3. “Kinematics & Dynamics of Machinery” H.H. Mabie, F.W. 
Ocvirk, John Wiley & Sons, New York, 3rd Ed.  

 
 

THEORY OF PLASTICITY 
 
Subject Code  : 10ME752 IA Marks : 25 
Hours/Week  : 04 Exam Hours : 03 
Total Hours  : 52 Exam Marks : 100 
 

 
PART – A 

 
UNIT - 1 
Fundamental Of Elasticity: Concept of stress, stress transformation laws, 
spherical and deviator stress tensors, equilibrium equations, octahedral 
stresses, concept of strain, deviator and spherical strain tensors, strain 
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transformation laws, octahedral strains, generalized Hooke’s law, elastic 
strain energy, compatibility equations, theories of strength. problems.  

07 Hours 
 
UNIT - 2 
Plastic Deformation Of Metals: Crystalline structure in metals, mechanism 
of plastic deformation, factors affecting plastic deformation, strain hardening, 
recovery, recrystallization and grain growth, flow figures or luder’s cubes. 

06 Hours 
 
UNIT - 3 
Cubical Dilation, True Stress And Strain: Strain tensor, principal strain, 
plane strain, spherical and deviator strain, octahedral strain and representative 
strain, problems.  

07 Hours 
 
UNIT - 4 
Stress Strain Relations: Introduction, types of materials, empirical 
equations, theories of plastic flow, experimental verification of St.Venant’s 
theory of plastic flow, the concept of plastic potential, the maximum work 
hypothesis, mechanical work for deforming a plastic substance. 

06 Hours 
 

PART – B 
 

UNIT - 5 
Yield Criteria:  Introduction, yield or plasticity conditions, Von Mises and 
Tresca criteria, Geometrical representation, yield surface, yield locus (two 
dimensional stress space), experimental evidence for yield criteria, energy 
required to change the shape with basic principle problems 

07 Hours 
 
UNIT - 6 
Slip Line Field Theory: Introduction, basic equations for incompressible 
two dimensional flow, continuity equations, stresses in conditions of plain 
strain, convention for slip lines, solutions of plastic deformation problem, 
Geometry of slip line field, Properties of the slip lines, construction of slip 
line nets 

07 Hours 
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UNIT - 7 
Bending Of Beams: Analysis for stresses, Non linear stress strain curve, 
shear stress distribution, residual stresses in plastic bending, problems. 

06 Hours 
 
UNIT - 8 
Torsion Of Bars: Introduction, plastic torsion of a circular bar, elastic 
perfectly plastic material, elastic work hardening of material, residual stresses 
and problems  

06 Hours 
TEXT BOOKS: 

1. ‘Theory of Plasticity’, Chakraborty 3rd Edition Elsevier. 
2. ‘Engineering Plasticity’, W. Johnson and P. B. Mellor D Van N.O 

Strand Co. Ltd 2000 
 
REFERENCE BOOKS: 

1. Basic Engineering Plasticity, DWA Rees 1st Edition Elsevier. 
2. Theory of Plasticity, L. S. Srinath TMH,  
3. Theory of Plasticity, Sadhu Singh, Kanna publisher 

 
 

ENGINEERING DESIGN 
 
Subject Code  : 10ME753 IA Marks : 25 
Hours/Week  : 04 Exam Hours : 03 
Total Hours  : 52 Exam Marks : 100 
 

PART – A  
UNIT-1  
Identifying Customer Needs, Gather raw data from customers, Interpret raw 
data in terms of customer needs, Organize the needs into a hierarchy, 
Establish the relative importance of the needs, Reflect on the results and the 
process.          

06 Hours 
UNIT -2  
The Design Process: Introduction, The design process, The design process 
steps, A detailed morphology of design, Further considerations in design, 
Spectrum of engineering activities, Organization of the engineering function, 


