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1.
The following data for Zinc crystal were obtained
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    a)
Find the schmid factor if Area of cross section is 122 mm2.
    b)
Find critical Resolved Shear Stress.
2.  a)
Explain the need for multiplication of dislocations during plastic deformation.
     b)
Describe the Frank-Read mechanism of dislocation multiplication.
3.  a)
Why it is necessary to use different loads when making Brinell or Vicker’s hardness impression on two different materials?

     b)
Brinell hardness impressions were made on samples of pure copper and a bronze using 2 mm ball indentor 

The results were:


Pure copper – 20kg load – impression dia = 0.772 mm


Bronze – 40 kg load – impression dia = 0.75 mm

4.
A metal sample of 10 mm dia was stressed in tension and the following informations obtained:  A force of 30 KN gave a total elongation of 2 mm and a force of 34 KN gave a total extension of 11 mm over an original gauge length of 40 mm.  Determine 

     a)
The value of the Co-efficient (K) and the exponent (n)
     b)
The total extension at maximum load 

     c)
The maximum load applied
     d)
The tensile strength of the material
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5.  a)
The weight of the pendulum of an impact tester is 20 kg and the length of the pendulum arm is 800 mm.  If the arm is horizontal before striking the specimen.  What is the striking velocity?
     b)
Grey cast iron is not notch sensitive.  Why?

6.  a)
Calculate the theoretical cohesive strength of Iron if the young’s modules=210Gpa surface energy = 2.4 J/m2 and the lattice parameter of iron = 2.54oA.
     b)
Differentiate between ductile and brittle fracture.
7.   a)
From the following data draw the stress cycle curve:

( mean = 200 MPa and  R: - 0.33

      b)
How can you improve the fatigue property of an engineering material.
8.
Explain the casting defects arising due to (a) Pattern making  (b) pouring

Discuss the causes and remedial action.
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1.
What do  you mean by the slip system in a crystal?  Explain in brief.
2.
What is a dislocation?  Explain with proper sketch the different type of dislocations in a crystal.
3.
Define hardness.  Explain Brinell hardness measuring method with a neat sketch.
4.
A 5 cm diameter forging billet is upset from 12.5 cm to 5 cm.

     a)
Determine the average axial strain and true strain in the direction of compression
     b)
What is the final diameter of the forging billet.

5.
Explain the Charpy and Izod impact tests with neat sketches.
6.   a)
Distinguish between ductile fracture and brittle fracture of engineering materials
      b)
Describe the micro structural and environmental conditions that promotes brittle fracture.

7.  a)
How would you determine fatigue data in the laboratory?
     b)
Fatigue occurs only when stress cycles between tensile and compressive states.  Justify.

8.
Write short notes on casting defects, causes and remedial action arising due to 

(a) moulding practice and (b) melting
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1.
An isotropic material is subjected to uni axial tension.  Show with a neat sketch the resolved stress on a plane inclined to the tension axis.  Write an expression for the shear stress on this plane.  Show that resolved shear stress has a maximum value when plane makes an angle of 45o with the tension axis.
2.
Write short notes on 

     (a)
forces on dislocations and   (b)  forces between dislocations.

3.
What are the precautions observed for getting a reproducible hardness value is Rockwell,  Brinell and Vicker’s hardness testing.
4.  a)
Draw engineering stress-strain diagram and true stress-strain diagram for mild steel.  Discuss the differences between them.
     b)
Why true strain is preferred for large changes in dimensions.
5.
Explain with a neat sketch the plane strain toughness testing.

6.
State Griffith fracture criterion.  Derive an expression for the cohesive strength of a solid and compare its applicability with Griffith fracture stress for brittle solids.
7.   a)
Explain the mechanism of fatigue failure of a material.
      b)
What do you understand from the following properties and how are they obtained.

(i)
Proof stress

(ii)
Endurance limit

8.
Explain the casting defects arising due to melting and pattern making.
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1.  a)
Derive an expression for the critical Resolved shear stress for slip based on schmid model and explain its significance.
     b)
What is the effect of metal purity and temperature on this stresses?

2.
Draw a schematic shear stress shear strain diagram of a single crystal of FCC.  Identify various regions in it and explain their characteristic features.
3.   a)
Differentiate between Vicker’s and Brinell hardness test.
      b)
Why Brinell is preferred for measuring hardness of cast alloys?
4.
Determine engineering strains, True strain and reduction in area of the following situations

a) extension from L to 1.1 L

b) compression from h to 0.9h

c) extension from L to 2L

d) compression to zero thickness.

5.
Explain why the phenomena of Ductile to Brittle transition is observed only in 
BCC metals and not in FCC metals?
6.
Using Griffith equation for plane stress, determine the critical crack length for 
(a) Fe  (b) Zn and (c) NaCl if the following constants apply.
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Fe

900

1.2

205



Zn

  2

0.8

  35



NaCl

  2

0.15

  50
7.   a)
Draw a stress cycle whose R value is 0.5
      b)
What are the variables that affect the fatigue life?  Explain.

8.
Write an essay about casting defects, causes and remedial actions arising due to (a) pouring and (b) moulding practice.
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