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1. a)
Define “C.R.S.S.” and Explain its significance.  An FCC crystal has a C.R.S.S of 0.7MNm-2.  What tensile stress must be applied along (100) direction of crystal to initiate plastic deformation?

    b)
Distinguish between characteristics of edge and screw dislocations.

2. a)
Define hardness.  Explain the principle, method, application of brinnel hardness testing.  What are the advantages and limitations?

    b)
Define the terms true stress and true strain.  Determine the engineering strain, true strain and fractional  reduction in area when bar is doubled in length and when it is halved in length.

3. a)
What are the factors affecting fracture of materials?  Compare charpy test with Izod Test.

    b)
A high strength steel has a yield strength of 690Mpa and its fracture toughness is 165MPa
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.  What is the maximum size of flat that can be tolerated when a load of 310MPa is applied?  Assume that the flaw is present on the surface.

4. a)
Derive the expression for fracture strength on the basis of griffith’s theory.

    b)
The strength of glass is 100MPa and young’s modulus is 70GNm-2.  A number of cracks are present inside the glass sample and they vary in length from 1µm to 5µm. Estimate the surface energy of the glass.

5. a)
What do you understand by fatigue?  And name the industrial components subjected to fatigue loading?  How can a fatigue failure be identified?

    b)
Discuss the factors affecting fatigue life?

6. a)
What do you understand by creep?  Draw a typical creep curve and explain the three stages in creep.

    b)
Distinguish between creep and stress rupture.  What do you mean by remaining life and how is it estimated?

7. a)
Explain the principle applications of dye penetrate tests.  What are its limitations?

    b)
Discuss the principle, applications and advantages of eddy current testing.

8.
Write short notes on any THREE:


a)  Metallurgical factors affecting impact strength.
b) COD and CTOD Tests

c)
Corrosion fatigue



d) Creep Mechanisms.
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1. a)
What is CRSS and What is its significance?  Define schmid’s factor.  Explain the behaviour of FCC, BCC and HCP single crystals.

    b)
Derive the expression for strain energy of a screw dislocation.

2. a)
Distinguish between slip and twinning.

    b)
In a tensile test, A copper alloy with a gage diameter of 12mm load at 15% and 30% elongation was recorded to be 3.1kN and 3.6kN respectively.  Assuming the flow curve is represented by σ = kεn, calculate U.T.S and % uniform elongation.

3. a)
What are the two types of indentors used in micro hardness testing?  Describe the micro hardness testing and its applications.

    b)
What propery is measured by notched bar impact tests?  What is transition temperature and what is its importance?  Give examples of metals and alloys for low temperature service.

4. a)
What do you understand by CTOD and C.O.D.  What is the advantage of C.O.D approach?

    b)
A ship steel has a value of Gc = 35kJ/m2 and E = 205GPa.  What is the fracture stress in a thin plate 300mm wide and contains a central crack of 12mm long?  If the crack is 50mm. Long, what is the fracture stress?

5. a)
Distinguish between ductile and brittle fracture.  Explain the void-sheet mechanism of ductile fracture.

    b)
Explain the effect of (i) Mean stress (ii) Surface condition (iii) Surface treatment and stresses on fatigue strength.

6. a)
Write a note on experimental methods for determining Fatigue properties methods.

    b)
Describe the features of creep failures and mechanisms of creep failures.

7. a)
What is L-M parameter?  How is it useful in predicting remaining life?

    b)
Explain the principle and application of ultrasonic testing.

8.
Write short notes on any THREE:


a)
Point Defects

b)
Pouldi’s Hardness testing


c)
Corrosion fatigue
d)
Eddy current testing.
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1. a)
What is CRSS.  Derive the expression for CRSS from fundamentals.  What are the factors affecting CRSS.

    b)
How are defects in crystalline solids classified? Calculate the number of vacancies in equilibrium at 300k to that produced by rapid quenching from 800k.  ∆H( = 68kJ/mole.

2. a)
With neat diagrams explain the arrangement of atoms and state of stress around edge dislocation and screw dislocation.

    b)
An aluminium crystal has a dislocation density of 1010/m2.  The shear modulus of Al is 25.9GN/m2.  Calculate the elastic energy of line Imperfections.  Situated in the crystal Lattice parameter of AL is 4.05Ao.

3. a)
Explain the principle of Rockwell hardware test.  List out common scales of Rockwell hardness, corresponding loads and indentors.  Why is it preferred for industrial applications?

    b)
Distinguish between engineering stress-strain and true stress-true strain diagram.

4. a)
What do you mean by Notch sensitivity?  What is D.B.T.T?  And how is it determined?

    b)
Draw the diagram of typical fracture toughness specimen.  Describe the experimental procedure for determination of kic.

5. a)
Differentiate between ductile and Brittle fracture.  What is Notch sensitivity?  Why is grey cast iron Notch-insensitive?

    b)
What do you mean by Embrittlement?  Write a note on temper embrittlement?

6. a)
Draw S-N diagram for mild steel and alminium alloy and explain the differences.

    b)
Explain the stages in initiation and propagation of fatigue failures.

7. a)
What is creep?  Explain the effect of temperature and load on creep curves.

    b)
Explain the various atomic mechanisms involved in deformation at high temperatures.

8.
Write short notes on any THREE:


a)
Compression Test

b)
Ultrasonic Test


c)
High temperature alloys
d)
Hardness and Tensile properties,.
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1a)
What do you mean by cross slip and climb of dislocations? Explain how the 
forces between dislocations lead to the rearrangement and annihilation during 
recovery.

   b)
With a neat sketch explain the mechanism of dislocation multiplication.

2.a)
What is CRSS? Determine the tensile stress that is applied along [ito] axis of silver crystal to cause slip on the (111) [T 01] system. The critical resolved shear stress is 6MPa.

   b)
Derive the condition for on set of necking.

3.a)
Compare compression test with a tension test.

   b)
What is the effect of the following factors on the ductile – to – brittle transition?


i)
Material composition

ii)
Grainsizz


iii)
Melting practile 

iv)
Impurities


v)
State of stress


vi)
Rate of loading

4.a)
What is plane strain fracture toughness? How is it evaluated experimentally? What are the limitations of kic testing?

b)
What are the postulates of Griffith’s theory? A sample of glass has a half crack length of 2hm. The young’s modulus of glass is 70 GNm-2 and specific surface energy is 1J/m2.  Estimate the fracture strength and compare it with young’s modulus.

5.a)
Explain the Vickers’s hardness testing of materials. What are its advantages and 
disadvantages?

   b)
Explain the following terms in fatigue:


i)
Mean stress

ii)
Stress amplitude



iii)
Stress Ratio

iv)
Fatigue strength


v)
Fatigue ratio.

6.a)
How can a fatigue fracture be identified? What is the effect of environment on 
fatigue strength?

   b)
What is stress rupture test? How is it carried out? How is the data obtained by 
such a test be useful?

7.a)
What are the requirements of high temperature alloys? Name some alloys for high 
temperature applications.

   b)
Discuss in detail magnetic tests and their applications.

8.
Write short notes on any THREE.

   a)
Mechanisms of plastic deformation
 b)
Factors affecting tensile properties.

   c)
Fracture toughness and design
 d)
Jogs and kinks in dislocations.
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