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Unit I 

1. Explain the phase diagram of a system whose solubility is limited and the melting points of the components are 
comparable. 

2. What is a peritectic phase diagram? Draw a typical equilibrium diagram for a eutectic type of system with limited 
solid solubility and explain its important features. 

3. i) Draw the phase diagram between A and B, if the two metals are completely soluble in solid and liquid state. ii) 
Discuss the similarities and differences between substitutional and interstitial solid solution? 

4. What is binary phase diagram? Explain in detail about binary isomorphous system and the region present in it 
5. (i) How are solid solutions classified? Give example for each. (ii) Explain single component system. Discuss in detail 

about one component of iron with neat diagram. 
Unit II 

1. Draw the iron carbon equilibrium diagram and list the invariant reaction in it. 
2. Draw TTT diagram for eutectoid steel and explain biantic and martenstic transformation. 
3. What is diffusion? Derive Fick’s First and second law of diffusion equation. 
4. i) What are the micro constituents of iron carbon alloys? Explain the general characteristics of each? ii) Draw the 

typical microstructure of 1.2%C steel at 920◦C 780 ◦C and 200 ◦C. 
5. What are the different types of cast irons? Explain using a sketch. 

Unit III 

1. Explain the various properties obtained from tensile test using stress-strain curve 
2. (i) Explain brinell hardness test with its advantages and limitations. (ii) Write a short note on Rockwell hardness test. 
3. (i) Write a short note on the different stages in a creep curve. (ii) Explain creep resistance materials with their 

properties. 
4. Discuss elaborately the four main strengthening methods against plastic yield. 
5. What is fracture? Discuss the different types of fracture. 

Unit IV 

1. i) Draw the B-H curve (Hysteresis) for a ferromagnetic material and explain the Retentivity and Coercivity fields in 
the B-H curve. ii) Differentiate hard and soft magnetic materials 

2. What is meant by local field in a dielectric? And how it is calculated for a cubic structure? Deduce the Clausius – 
Mosotti relation. 

3. Write an essay on different types of superconducting materials, their properties and their applications 
4. (i) What is ferroelectricity? Explain the properties of ferro electric materials. (ii).Mention any five applications ferro 

electric materials. 
5. Explain the different types of polarization mechanisms involved in a dielectric material. 

Unit V 

1. Name, explain the properties and applications of any four type of ceramics. 
2. What is strengthening mechanism? Explain the strengthening mechanism of fibre reinforced composites 
3. How are metallic glasses prepared? Explain how the melt spinner device can be used to produce met glasses. 
4. What are shape memory alloys (SMA)? Describe the characteristics of SMA and its applications? 
5. What are nanomaterials? Explain the properties and applications nanomaterials. 
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