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2.
(a)
How are miller indices assigned to planes and directions of a crystal? 


(b)
Explain surface defects and line defects.

3.
(a)
Draw Fe – Fe3C diagram and explain all the points, lines and areas.

(b)
Describe hardening and tempering of steels. Explain the resulting structure and 

properties.

4.
(a)
What are advantages and draw backs of alloy steels? 

(b)
Explain structure, properties and applications of stainless steels, Grey cast iron and malleable cast iron. 

5.
(a)
Describe surface hardening by cyaniding and induction hardening. 


(b)
Explain structure, properties and applications of bronzes and bearing metals.

6.
(a)
Explain mechanisms of fatigue and high temperature alloys. 



(b)
Compare ductile fracture with brittle fracture. 

7.
(a)
What is a composite and describe method used for fabrication of composites.


(b)
Explain metal matrix composites. Give examples and applications.


(c)
What is the role of fibers and matrix in fiber reinforced composites? 

8.
Briefly write on any THREE of the following.


(a)
Dye penetrant test

(b)
Eddy current test


(c) 
Radio graphic inspection
(d)
Ultrasonic test.  
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2.
(a)
Explain different crystal systems.
(b)
Draw a neat Fe.Fe3C phase diagram. Indicate all points, lines, and areas. With the help of this diagram explain the isothermal reactions existing in it. 

3.
(a)
Draw a neat I-T diagram for a cutectoid steel and explain it. Superimpose this diagram 

with cooling curves for annealing, normalizing and rapid quenching. Give the resulting microstructures and corresponding hardness values. 


(b)
What is carburizing? Explain pack carburizing and give its applications. 

4.
(a)
What are the uses and limitations of plain carbon steels? 


(b)
Write notes on tool steels and Hadfield manganese steels giving their composition, 
structure, properties and applications. 


(c)
Give composition, properties and applications of white cast iron and S.G. iron. 

5.
(a)
What is the need for the development of non-ferrous alloys? Give the classification of 
non-ferrous alloys.


(b)
What are cupronickels and monels? Give their applications. 


(c)
What are the outstanding properties of aluminium? Give some applications of Al-Si and 
Al-Cu alloys.

6.
(a)
What is fracture? Discuss ductile and brittle fracture in detail.


(b)
Explain Griffith’s theory of brittle fracture.

7.
(a)
What are the advantages of powder metallurgy over other manufacturing processes. 
Explain basic steps involved in powder metallurgy processing and give its applications. 


(b)
Give classification and applications of composite materials. 

8.
Write short note on any FOUR of the following : 

(a)
Edge and Screw dislocations 



(b)
Nitriding


(c)
Cast irons Vs Steels


(d)
Copper – base alloys


(e)
High temperature alloys


(f)
Radiography.
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2.
(a)
Explain the following terms: 



(i)
Space lattice



(ii)
Point defects



(iii)
Burger’s vector.


(b)
What do you understand by Miller indices? Explain with the help of an example.


(c)
Distinguish between edge and screw dislocations. 

3.
(a)
List out various methods of construction of phase diagrams and explain any one of 

them.


(b)
Explain how you find the relative amounts of different phases existing in an alloy system 
at particular temperature. 


(c)
Distinguish between: austempering and martempering. 
4.
(a)
List out the uses and limitations of plain carbon steels.


(b)
What are stainless steels? Discuss their classification along with applications. 


(c)
Compare and contrast malleable cast iron with SG iron with respect to their production 
microstructure, properties and applications. 

5.
(a)
Explain the structure of 0.8% and 0.4% carbon steels.


(b)
Discuss the composition and applications of high manganese steels. 


(c)
Describe the following giving their composition, heat treatment, microstructure, 

properties and applications: 

(i) Duralumin 
(ii) Bronzes    (iii) Hadfield Mn-Steel
(iv)Monels.

6.
(a)
What is slip system? Draw a neat sketch to show slip systems in FCC structure. 

(b)
Explain Griffith’s theory of brittle fracture and derive an expression for fracture strength 

in brittle materials. 


(c)
Define fatigue and briefly explain how fatigue life of a material is determined? 

7.
(a)
List out various advantages and limitations of powder metallurgy.


(b)
Explain pack carburizing process in detail along with its applications. 

8.
(a)
What is a composite material and how composites are classified? 


(b)
Discuss the merits, draw backs and applications of liquid penetrant and magnetic 

particle inspection methods.


(c)
Explain the principle, operation and applications of eddy current testing. 
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2.
(a)
Explain the steps involved in the determination of Miller indices of a plane.

(b)
Discuss point, line and surface defects in crystals. 
3.
(a)
With the help of a neat Iron-Iron carbide diagram explain eutectoid and eutectic 
transformations. 


(b)
Compare and contrast annealing and normalizing treatments.

4.
(a)
What is surface hardening? What is its purpose? Describe briefly nitriding treatment. 


(b)
List the advantages and limitations of plain carbon steels. 

5.
(a)
What is an alloy steels? Explain the heat treatment of high speed tool steel.


(b)
What is a cast iron? Differentiate between a grey cast iron and a malleable cast iron.

6.
(a)
What is slip? And compare it with twinning? 


(b)
Draw stress-strain diagram for mild steel and explain the tensile properties. 


(c)
Describe briefly fatigue mechanisms. 

7.
(a)
What is a composite material? Discuss briefly various reinforcements in composite 
material.


(b)
Give the principle, applications and limitations of magnetic methods of NDT.

8.
Write short notes on any FOUR of the following 


(a)
Isothermal transformation curves


(b)
Brasses


(c)
Creep properties 

(d)
Polymer matrix composites


(e)
Radiographic NDT methods 


(f)
Lever rule.
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2.
(a)
Explain general characteristics of Solid solutions. 


(b)
What are point defects? Explain them.


(c)
Explain with neat sketches



(i) edge and 



(ii) screw dislocations. 

3.
(a)
Draw a neat sketch of Fe – Fe3C diagram and label it.

(b)
Briefly explain different heat treatment employed for steels giving their purposes. 


(c)
Give the purpose, advantages and applications of various surface hardening methods. 

4.
(a)
What is high speed steel? Give the typical composition of high speed tool steel. Explain 
the role of each alloying element in tool steel. Also explain the heat treatment of high speed steel.

(b)
Write short note on stainless steels and managing steels.

5.
(a)
Write short note on the following:



(i)
Cupronickels



(ii)
Brasses



(iii)
Babbits



(iv)
Monels.


(b)
Explain cast aluminium alloys briefly.

6.
(a)
Differentiate between ductile and brittle fractures. 


(b)
Write an account on high temperature alloys and their applications. 


(c)
What are advantages and limitations of powder metallurgy? 

7.
(a)
Explain the terms : Matrix, Reinforcement and interface. Write their respective roles.


(b)
List out various fabrication methods used for composite materials.


(c)
Describe magnaflux method and give its advantages and limitations. 

8.
Write short note on any FOUR of the following : 


(a)
I-T curves


(b)
Martempering 


(c)
Hadifield manganese steel


(d)
Griffith’s theory


(e)
Radiography


(f)
Metal Matrix composites.
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2.
(a)
Briefly explain the importance of material science in the field of engineering. 


(b)
Show that the c/a ratio for an ideal HCP structure is 1.633.

3.
(a)
Explain hardening and tempering. 


(b)
Discuss the cooling behavior of 0.5% C and 2.5% C alloys with help of Fe –Fe3C 

Equilibrium  diagram.

4.
(a)
Discuss the Austempering treatment and their applications. 


(b)
Explain isothermal transformations curves.

5.
(a)
Draw a brief account on classification of steels.


(b)
What are the uses and limitations of plain carbon steels? 

6.
(a)
Why is it necessary to control atmosphere during sintering? 


(b)
Describe the important applications of powder metallurgy.

7.
Discuss the importance of composite materials giving their classification and applications. 

8.
Explain: 


(a)
Ultrasonic method of testing. 


(b)
Fabrication of composite materials.


(c)
Crystal defects.
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2.
List out the various types of nondestructive testing of materials and explain any two of them.

3.
Distinguish between the direction of the dislocation line, the Burger’s vector and the direction of 

motion for both edge and screw dislocations differentiating between positive and negative types.

4.
Explain carburizing, cyaniding and surface hardening of steels.

5.
Discuss the various types of alloying element introduced in steel to make it heat resistant. How do they alter the original properties? 

6.
(a)
Discuss the mechanism of creep and fatigue.


(b)
Name some applications of copper alloys and describe why that alloy is used for the practical applications. 

7.
Give the composition, properties and uses of stainless steel, tool steel and manganese steel.

8.
(a)
Classify composite materials and indicate their applications.


(b)
Discuss the uses and limitations of plain carbon steels.
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2.
(a)
Discuss the mechanism of permanent deformation in detail.

(b)
Name crystal systems and characterize them in terms of lattice parameters and interaxial angles.
3.
(a)
Draw a neat Fe-Fe3c equilibrium diagram and indicate all points, lines and areas.


(b)
Discuss the constitution of a binary alloy giving an example in each case.

4.
(a)
What is carburisation? Why it is done? 

(b)
What is steel? What do you understand by eutectoid, hypo eutectoid and hyper eutectoid steel? 

5.
(a)
Discuss in detail the maraging and Had filed steels.


(b)
What type of stainless steel would you prefer for the following? Why? 



(i)
Wrist watches



(ii)
Rator blades



(iii)
Utensils.

6.
(a)
What is conditioning of metal powder? Why is its done? 


(b)
Discuss the advantages and disadvantages of powder metallurgy technique over the 

other methods of fabrication.

7.
(a)
What are the attractive properties of metal matrix composite compared to polymer 

matrix composite? 


(b)
What are the applications of composite materials? 
8.
Explain

(a)
Magnetic methods of testing 


(b)
Gibbs rule


(c)
Bearing metals.
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2.
(a)
What are the three steps in age-hardening treatment? Describe what happens in each 

step.


(b)
Find out the yield stress for a polly crystalline alloy when the grain size is ASTM 8 (0.002 
mm). Assume σi = 80MNm-2 and K = 0.63 MNm -3/2
3.
(a)
Describe the methods for minimizing creep of materials at low and high temperature. 


(b)
Derive an equation for the strain energy associate with a screw dislocation.

4.
(a)
List the three most important function of alloying elements in steel, explaining each one 
briefly.


(b)
What is the purpose of tempering a quenched steel? How can the tempered properties 
be optimized? 

5.
(a)
What is meant by powder characterization Mention some of the important 
characteristics of powder.


(b)
Why slip lines in BCC metals are wavy contrast to the slip lines in HCP and FCC metals.
6.
(a)
Which method do you think to be suitable for the quality inspection of welded joints? 

Why.

7.
(a)
Give the classification and composite materials.


(b)
Explain the process of manufacturing fibre reinforced compositor.

8.
(a)
Discuss the use of hardenably curves.



(i)
T-T-T curves



(ii)
Case hardening.
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2.
(a)
Discuss the crystal structures of common metallic materials. 


(b)
Discuss the mechanisms of plastic deformation.

3.
(a)
What are invariant reactions? Give examples.


(b)
Draw the Iron-Iron carbide diagram and label it.

4.
(a)
Explain annealing and normalizing treatments of steel.


(b)
Discuss carburizing process in detail with examples.

5.
(a)
Explain brittle and ductile fractures.


(b)
Explain mechanisms of creep.

6.
(a)
Give the classification of composite materials with examples and applications.


(b)
Explain about the fibre-reinforced composites.

7.
(a)
Explain basic principle, operations, equipment and applications of magnetic method.


(b)
Explain liquid penetration test method in detail.

8.
(a)
What are the main advantages of powder metallurgy process and its applications? 


(b)
Explain the various types of Aluminum alloys and their uses.
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2.
(a)
Explain, why edge dislocations move more easily than screw dislocations.


(b)
Discuss various types of defects in crystals.

3.
Draw neatly the Iron-Iron carbide diagram and label all the points, lines, temperatures and 
reactions associated with it.

4.
(a)
Discuss various chemical methods of surface hardening treatments.


(b)
Discuss the Martempering treatment and their applications.

5.
(a)
Discuss in detail about Isothermal transformation curves.


(b)
Differentiate between hardness and hardenability.


(c)
Differentiate between carburizing and cyaniding.

6.
Discuss about the following:


(a)
Cast Irons

(b) Tool Steels

(c) Copper alloys.

7.
(a)
 Explain about creep curve.


(b)
What is critical resolved shear stress?


(c)
Differentiate between slip and twinning.


(d)
Explain about fatigue curve.

8.
Write short notes on : 


(a)
Metal matrix composites


(b)
Fabrication methods of composites


(c)
Applications of composites.

