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I. Answer the following questions, 
(a) What is Elastoplastic moduli? 
(b) Could a yield surface be any shape? Explain. 
(c) What is kinematic hardening? How is it different from Isotropic hardening? 
(d) What is Griffith's fracture criteria? 
(e) What is Return mapping algoritm (just the concept with proper sketches) 
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2. Let the stress and strain tensors be decomposed into their respective spherical and deviator 

components as, aij = ;akkoij + Sij and Eij = ;Ekkoij + 1Jij· Show that strain energy 
density W may be written as the sum of a dilatation energy density and distortion energy 

. 1 ' 1 
density as W = -a .. E· · + -S· .n. · [4] , 6 tt }] 2 t)'ll) 

3. In polar coordinate (r, ())the Airy's stress function <p = B() is used in the solution of a disk 
of radius a subjected to a central moment M as shown in Figure I. Detarmine the stress 
components and the value of the constant B. [3] 

4. A closed ended thin walled cylindrical tube of thickness t and mean radius r is subjected to a 
gradually increasing internal pressure p0• The uniaxial yield stress of the material is ay. 
Determine the pressure at which the tube will yield according to Tresca criteria. [3] 

5. An elastic-perfectly plastic, incompressible material is loaded in plane strain between two 
rigid plates so that a22 = 0 and t:33 = 0 (see Figure 2). Using Von Mises yield condition 
determine a11 at which yield occurs. Also determine the strain t:11 . [3] 

6. The beam of triangular cross-section as shwon in Figure 3 is subjected to pure bending. 
Determine the location of neutral axis (distance b from top) ofthe beam when fully plastic. 

[2] 
7. Show that for an isotropic linear elastic solid the principal axes of the stress and strain 

tensors coincide. [4] 

8. The state of stress at a point P is given by, 

u =[:a 
ba 

aa hal 
a ca 
ca a 

where a, b, care constants and a is some stress value. Determine the constants a, b, c so that 
stress vector on the octahedral plane vanishes. [3] 
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9. Does energy release rate always increase or decrease when the crack grows? Explain your 
answer with suitable example(s). [4] 

10. Write short note on (give basic concept, physical interpretation, equation and sketch for the 
yield surface) the following yield criteria. For each case name at least one material where 
this yield criteria can be applied. 
(a) Tresca yield criteria 
(b) Drucker-Prager yield criteria [ ( 4+ 1/2) x 2 = 9] 

Figure 1 (Prob 3) Figure 2 (Prob 5) 
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Figure 3 (Prob 6) 
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