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Second Semester, M. Tech — Mechanicalgineering (MMDN)

Semester End Examination; June - 2016
Theory of Plasticity

Max. Marks: 100

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

1a.

b.

5a.
b.

ii) Assume suitable missing data if any.
UNIT -1

Define the following :

(i) Octahedral Stresses (i) Stress invasian (iif) Representative stress

(iv) Effective stress (v) Hydrostagind Deviatoric stresses.

The stress components at a point ae= 50 MPa, g, = -30 MPa, o3 = -100 MPa,

Ly=50 MPa, 7,x= -40MPa, r,= 30MPa. Determine;
(i) Stress invariants
(i) Magnitude and directions of maximum princigalesses

(iif) Spherical and deviator stress tensors.

Derive invariants of the deviator stressdgsiims of invariants of stress tensors.

The strain tensor at a point is given by,

0.001 0.0005 0.00
[};=]0.0005 0.002 0.00
0.002 0.001 0.00f
Determine the magnitude and direction of minimumgipal strains.
UNIT - I
Explain :
(i) Tresca’s yield Criteria (i) Heky-Von Mises Criteria.
Explain Haigh-Westergaard Stress spaceetd giriteria.

The state of stress at a point is givenoky 70 MPa,oy = 120 MPa,, = 35 MPa. If the

yield strength for the material is 125 MPa, deteenivhether yielding with occur according

to Tresca’s and Von Misco yield conditions or not.

Explain the experimental verification of lgieriteria by Taylor and Quinney’s.

UNIT - 1l
Explain Stress-Strain diagram for differentenial models.

Explain the experimental verification of 8enants theory of plastic flow.
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6 a.
b.

7 a.

8 a.

9a.

10 a.

Explain the experimental verification of RttsRouss theory. 10
Describe; (i) Plastic Potential ii) Plastork and strain hardening hypothesis.

UNIT - IV
Derive the relationlM :Yi" :% in plastic bending for a material, following themlnear "
stress Strain law.
A cantilever beam of 100 mm wide and 150 mm deéprislong and is subjected to an end
load of 6000 N. If the stress strain curve for beaaterial is given byo = 7000 °, 8
determine the maximum stress induced in the beam.
For an elastic work hardening material, detinaeexpression for torque to cause,
(i) Incipient yielding
(ii) Elasto plastic yielding 12
(i) Fully plastic yielding in torsion of a bar.
A solid circular shaft of radius 12 cm is mdbed to transmit 600 kW at 540 rpm. The

maximum torque is 30 percent greater than the ne@ue. If the shear stress-shear strain

curve for the shaft material is given By 280y°* | determine the maximum stress induced 8
in the shaft and the corresponding angle of tWidhat would be these values if the stress-

strain curve is a linear one? (G = 0.84XUPa).

UNIT -V
Explain the properties of slip lines. 8
Derive continuity equations for a slip line. 12
State and Prove Hencky'’s first theorem. 12
Explain Numerical method to construct slip linemet 8
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