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Note: Answer FIVE full questions, selecting ONE full question from each unit.

1a.

2 a.

3a.

4 a.

5a.

UNIT - |
Write the Spherical and Deviatoric stress tenstastisg from three dimensional stress
tensor and state their significances. 5

Giveno,, =-5¢c,0,, =¢c,0, =c,1,, =—¢,1,, = Qr,, =0 wherec = 100kPa . Determina¢

Principal stresses, stress deviators, principals,axeaximum shearing stress and the 15
octahedral stresses.
Discuss the following :
I) Cubical dilation if) Octahedral strain i) Strain rate. 12
The strain tensor at a point is given by,

0.002 -0.005 0.00
g =/-0.005 0.003 0.00

” 0.003 0.002 0.00

Determine the deviator and spherical strain tensors
UNIT - 11

Stating the importance of yield criteria, discuggsta’s and Von-Mises-Hencky’s yield
criteria. 12
The state of stress at a point in material is gingn
o,=80MPa, o,=100MPa, o, = 0,7, = 60MPar, =1, =
if the yield point of the material is 150 MPa, detene whether yielding occurs according 3
to Tresca’s and Mises-Hencky yield criteria.

Discuss the following with reference to yieldingroéterials :

i) Yield criteria for an elastic materials i) Perfectly plastic materials

iii) Yield criteria for anisotropic materials. 10

Explain the Haigh-Westergaard stress space repeggenfor yielding of materials. 10
UNIT - 11

Write the elastic and plastic stress-strain refegifor the following materials :

1) Rigid-perfectly plastic i) Rigid-strain hardening

iii) Elasto-plastic with strain hardening iv) Visco-elastic. 10
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b.
6 a.
b.

8 a.

9a.

10 a.

State and explain Saint-Venant's theory for plaitnev phenomenon. 10
Discuss the experimental verification of Saint iet'stheory of plastic flow. 10
Discuss the following in relation to plastic defation of material :
i) Plastic potential of a material i) Prandtl-Reuss hypothesis. 10
UNIT -1V

. Discuss the elasto-plastic recovery of residualsstes in beams. 10
A cantilever beam of 100 mm wide, 120 mm depth 4md length is subjected to an end
load of 5 kN. If the stress-strain curve for theatmematerial is given by’ :70050'2,
determine the maximum stress induced in the beahitsunadius of curvature. 10
Discuss the following in respect of plastic torsafrcircular bar :
i) Elasto-plastic yielding i) Full yielding. 10

An aluminum rod 6.25 mm in diameter is drawn intovae of 5.60 mm diameter.

Neglecting friction between the rod and the diestedmine the drawing stress and the

reduction in area when the vyield stress for alummirisi 35 N/mnA. Calculate the tangential

stress at the exit and the stresses in the rdebadritrance to the dies if the rod is extruded. 10
UNIT -V

Show that a plain strain condition exists in a @lnsional incompressible flow, and hence

obtain principal strain equation. 8
Deduce the Geiringer velocity equations for 2-disienal incompressible flow. 8
Write the conventions for the slip-lines. 4
Deduce the Hencky’s equations of equilibrium fap $hes. 10
State and explain the Hencky’s second theoremdonyggtry of the slip-line method. 10
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