
 

 

 

QUESTION BANK 

YEAR/SEM : II/IV       SUB CODE : ME6403  

SUB NAME : ENGINEERING MATERIALS AND METALLURGY  

UNIT-I 
PART-A 

 
1. Define Peritectic and Eutectoid reactions. 

A reaction wherein, upon cooling, a solid and a liquid phase transform 
isothermally and reversibly to a solid phase having a different composition. 

A reaction wherein, upon cooling, one solid phase transforms isothermally 
and reversibly into two new solid phases that are intimately mixed. 
2. State the conditions under which two metallic elements will exhibit unlimited 
solid solubility. 

A homogeneous crystalline phase that contains two or more chemical 
species. Both substitutional and interstitial solid solutions are possible. 
3. Define the terms "ferrite" and "austenite" in iron-carbon alloy system.  

Body-centered cubic iron; also iron and steel alloys that have the BCC 
crystal structure. 
  Face-centered cubic iron; also iron and steel alloys that have the FCC crystal 
structure. 
4. Define solute and solvent. 

The component of a solution present in the greatest amount. It is the 
component that dissolves a solute. 

One component or element of a solution present in aminor concentration. 
It is dissolved in the solvent. 
5. What are the different types of solid solutions? 

substitutional and interstitial solid solutions 
6. What is phase diagram? and its importance. 

A graphical representation of the relationships between environmental 
constraints (e.g., temperature and sometimes pressure), composition, and regions 
of phase stability, ordinarily under conditions of equilibrium.  
7. Define ferrite and austenite. 

Body-centered cubic iron; also iron and steel alloys that have the BCC 
crystal structure. 
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  Face-centered cubic iron; also iron and steel alloys that have the FCC crystal 
structure. 
8. Define cementite, pearlite.  

Iron carbide (Fe3C).A two-phase microstructure found in some steels and 
cast irons; it results from the transformation of austenite of eutectoid composition 
and consists of alternating layers (or lamellae) of _-ferrite and cementite. 
9. What is meant by hypo eutectoid, hypereutectoid steel?  
Hypereutectoid alloy. For an alloy system displaying a eutectoid, an alloy for 
which the concentration of solute is greater than the eutectoid composition. 
Hypoeutectoid alloy. For an alloy system displaying a eutectoid, an alloy for which 
the concentration of solute is less than the eutectoid composition. 

10. What are cooling curves?  
iron–carbon alloy of eutectoid composition. A plot containing such modified 

beginning and ending reaction curves is termed a continuous cooling 
transformation (CCT) diagram. 
11. What is the process in Stress relief annealing?  

A heat treatment for the removal of residual stresses. 
12. What is the process in Recrystallization or process  

Recrystallization. The formation of a new set of strain-free grains within a 
previously cold-worked material; normally an annealing heat treatment is 
necessary. 
13. What is the Spheroidizing? 
Spheroidizing. For steels, a heat treatment carried out at a temperature just below 
the eutectoid in which the spheroidite microstructure is produced.  
14. What is the purpose of normalizing?  

Normalizing. For ferrous alloys, austenitizing above the upper critical 
temperature, then cooling in air. The objective of this heat treatment 
is to enhance toughness by refining the grain size. 
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PART-B 
1) Discuss the similarities and difference between substitutional and interstical 

solid solutions. 
substitutional 

¾ These two elements are completely soluble in one another at all 
proportions.  

¾ aforementioned rules that govern degree of solubility, the atomic  
radii for copper and nickel are 0.128 and 0.125 nm, respectively, 

¾  both have the FCC crystal structure, and their electronegativities are 
1.9 and 1.8  

Interstitial  
¾ Impurity atoms fill the voids or interstices among the host atoms. 
¾  For metallic materials that have relatively high atomic packing 

factors, these interstitial positions are relatively small.  
¾ Consequently, the atomic diameter of an interstitial impurity must be 

substantially smaller than that of the host atoms.  

2) Explain the Binary phase diagram? 
¾ The liquid L is a homogeneous liquid solution composed of both 

copper and nickel.  
¾ The α phase is a substitutional solid solution consisting of both Cu 

and Ni atoms, and having an FCC crystal structure. 
¾ Complete liquid and solid solubility of the two components. 

3) How can construct the phase diagram binary eutectic alloy system? 
¾ A number of features of this phase diagram are important and worth 

noting.  
¾ First of all, three single-phase regions are found on the diagram:α,β 

and liquid. 
¾ The α phase is a solid solution rich in copper; it has silver as the solute 

component and an FCC crystal structure. 
¾ The β phase solid solution also as an FCC structure, but copper is the 

solute. 
4) Draw the iron carbide equilibrium diagram? 

¾ At room temperature the stable form, called ferrite, or α iron, has a 
BCC crystal structure.  

¾ Ferrite experiences a polymorphic transformation to FCC austenite, or 
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¾ α iron, at 912_C (1674_F). 
¾  This austenite persists to 1394oC (2541oF), at which temperature the 

FCC austenite reverts back to a BCC phase known as ∂ ferrite,  
5) Explain the primary crystallization of hypereutectoid steels? 

¾ Steels having less than 0.8% carbon are called hypo-eutectoid steels 
(hypo means "less than").  

¾ Consider the cooling of a typical hypo-eutectoid alloy along line y-y‘. 
¾ At high temperatures the material is entirely austenite. 
¾ Upon cooling it enters a region where the stable phases are ferrite and 

austenite. 
¾ The low-carbon ferrite nucleates and grows, leaving the remaining 

austenite richer in carbon 
6) Explain the following reactions with reference phase diagram 

a) Eutectic reaction 

 
b) Eutectoid reaction 

 
c) Peritectic reaction 

 
7. Explain the classification of steel.  
Low carbon steels (C < 0.25%) 
Medium carbon steels (C =0.25% to 0.55%) 
High carbon steels (C > 0.55%) 
Tool carbon steels (C>0.8%) 
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