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Answer any Five questions

All question carry equal marks

---
1.a)
Discuss in brief the crystal defects.

   b)
Draw the figure of an edge dislocation and explain how Burgers vector is found.

   c)
Distinguish between dislocation kink and dislocation jog.

2.a)
Explain the principle, advantages and disadvantages of Brinell hardness test.

b)
A Brinell hardness test is performed on steel using a 10 mm indentor with a load of 3000 kg.  A 3.2 mm impression diais measured on the surface of the steel after the test.  Calculate the BHN and approximate tensile strength and endurance limit of the steel.

3.a)
Derive the condition for plastic instability in a tension test.

b)
What is stiffness?  Draw the stress-strain curves in tension for structural steel, high carbon steel and heat treated high carbon steel and compare the stiffness parameter.

4.a)
Explain with a neat sketch, describe how a fatigue test can be conducted and the data can be analysed.  Also explain the terms fatigue strength, endurance limit and endurance ratio.

b)
A 300 kg force acts on a tool steel bar rotating at 4000 rpm.  If the fatigue test on the material gives an endurance limit 500 MPa, calculate the diameter of the shaft that would prevent fatigue failure at the operating speed.

5.a)
Distinguish between Izod and charpy tests.

   b)
Explain in detail Griffith’s theory of brittle facture.

6.a)
What is the significance of creep in engineering components?

   b)
How creep rupture tests are useful?  Describe the test.

   c)
Explain any one theory of creep fracture.

7.a)
Explain how Dye penetrant test is practiced in NDT.

   b)
Explain how Radiographic test used in NDT.

   c)
What are the limitations of Magnetic particle inspection?

8.
Write short notes on the following:


(a) Notch sensitivity 
(b) Strain hardening 
(c) Toughness and fracture toughness


(d) Creep resisting materials.

- - -
OR








