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DECCAN COLLEGE OF ENGINEERING & TECHNOLOGY 

Dept. of Mechanical & Production Engineering 
BE II/IV  I – Semester (Mechanical/Production) 

METALLURGY  AND  MATERIAL   SCIENCE 

Question Bank 

Short Answer 

Q.1 Distinguish between Screw and Edge dislocation. (2.5 Marks) 

Q.2 What is the effect of grain size on mechanical properties? (2.5 Marks) 

Q.3 Explain strain hardening mechanism with the aid of dislocation theory. (2.5 Marks) 

Q.4 Explain effects of yield point phenomenon (with neat sketch) on following.  (2.5Marks) 

i. Luders band and stretcher, 

ii. Strain aging, 

iii. Blue brittleness, 

iv. Orange Peel effect, 

Q.5 Explain Hall-Petch equation. (2.5Marks) 

Q.6 Write short notes on (2.5Marks each) 

i. Cold and Hot working 

ii. Bauchinger effect 

iii. Fracture under combined stress 

iv. Types of Fracture in Metals 

Q.7 Explain Bauchinger effect. (2.5 Marks) 

Q.8 Define Recrystallization temperature. (2.5 Marks) 

Q.9 What are the metallurgical advantages of hot working over cold working? (2.5 Marks) 

Q.10 What is critical resolved shear stress? (2.5 Marks) 

Q.11 Explain Hall-Petch equation and its application. (2.5 Marks) 

Q.12 Explain the phenomenon of strain hardening. (2.5 Marks) 

Q.13 Differentiate between cold working and hot working and their effect on the properties of metals.  

(2.5 Marks) 

Q.14 Define Burger’s vector. (2.5 Marks) 

Q.15 List some of the application of diffusion in mechanical engineering. (2.5 Marks) 
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Q.16 Draw the creep curve and show the different stages of creep on the creep curve. (2.5 Marks) 

Q.17 Sate 2
nd

 law of diffusion. (2.5 Marks) 

Q.18 What is the surface condition effect on fatigue strength? (2.5 Marks) 

Q.19 Write short notes on Fatigue feature of a specimen. (03Marks) 

Q.20 Explain the following terms. (2.5Marks) 

i) Fatigue life  ii) Fatigue strength 

Q.21 Draw neat sketch of S-N curve for mild steel. (2.5 Marks) 

Q.22 Draw neat sketch of creep curve. (2.5 Marks) 

Q.23 Explain cumulative Fatigue theory. (03 Marks) 

Q.24 Factors to be considered for the improvement of the fatigue life. (03 Marks) 

Q.25 Define Fatigue. Explain factors affecting fatigue. (2.5 Marks) 

Q.26 Explain S-N curve significance. (2.5 Marks) 

Q.27 State Fick’s first law of diffusion. What are the assumptions made in deriving this law? (2.5 Marks) 

Q.28 Discuss the effects of metallurgical variables on fatigue of metal. (2.5 Marks) 

Q.29 Distinguish between slip and twinning on plastic deformation. (05 Marks) 

Q.30 Explain fatigue crack propagation. (2.5 Marks) 

Q.31 What is low cycle fatigue? (2.5 Marks) 

Q.32 Explain the factors influencing Low Cycle Fatigue. (2.5 Marks) 

Q.33 Draw S-N curve and explain how is it used in design. (2.5 Marks) 

Q.34 Define Creep strength, Creep life and Creep limit. (2.5 Marks)  

Q.35 Discuss the effect of surface finish and stress concentration on fatigue strength. (2.5 Marks) 

Q.36 Discuss Cumulative damage theory resulting in fatigue failure. (03 Marks) 

Q.37 With the help of a sketch, explain the term Endurance Limit. (2.5 Marks) 

Q.38 What is Lever rule and what is its significance? (2.5Marks) 

Q.39 Discuss about any one alloy of Cast Iron. (2.5Marks) 

Q.40 What is an alloy steel? Enumerate its advantages. (2.5Marks) 

Q.41 Define allotropy. Discuss the allotropic changes of Iron. (2.5Marks) 

Q.42 What is an equilibrium diagram? What are its uses? (2.5Marks) 

Q.43 Explain Peritectoid reaction. (2.5Marks) 

Q.44 Draw thermal equilibrium diagram of binary nonferrous alloys. (2.5Marks) 

Q.45 Why solubility of carbon is more in austenite than in ferrite? (2.5Marks) 
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Q.46 Draw the microstructural phases of hypoeutectoid and hypereutectoid steels. (2.5Marks) 

Q.47  Explain eutectic and eutectoid reaction. (2.5Marks) 

Q.48  What is an alloy? Name four alloy steels. (2.5Marks) 

Q.49  Classify cast iron types. (2.5Marks) 

Q.50 What is an alloy steel? What are the advantages of alloy steels? (2.5Marks) 

Q.51 Distinguish between low carbon, medium carbon and high carbon steels. (2.5Marks) 

Q.52 Explain Eutectic and Peritectic reactions. (2.5Marks) 

Q.53 Explain Eutectic reaction in Fe-Fe3C diagram. (2.5Marks) 

Q.54 Sketch the cooling curve of the following: (2.5Marks) 

 a) Pure metal b) Binary eutectic alloy. 

Q.55 Sketch the microstructure of 1% carbon steel. (2.5Marks) 

Q.56 Sketch the microstructure of Grey Cast Iron. (2.5Marks) 

Q.57 State the properties and application of Low Carbon Steel. (2.5Marks) 

Q.58 Distinguish between Peritectic and Peritectoid reaction (2.5Marks) 

Q.59 Draw equilibrium diagram for a binary alloy involving eutectic reaction. (2.5Marks) 

Q.60 Sketch the cooling curves of an alloy belonging to (2.5Marks) 

 (a) Isomorphous system (b) Having a eutectic composition 

Q.61 Sate properties of White Cast Iron (2.5Marks) 

Q.62 Sketch the microstructure of a hyper eutectoid Steel. (2.5Marks) 

Q.63 What is peritectic reaction? Draw a typical cooling curve for such an alloy. (2.5Marks) 

Q.64 What is polygonisation in annealing a cold worked material? (2.5Marks) 

Q.65 Mention the applications of stress relief annealing. (2.5Marks) 

Q.66 Differentiate between hardness and hardenability of a steel. (2.5Marks) 

Q.67 Explain the following surface heat treatment processes :( 2.5Marks) 

 (i) Flame hardening (ii) Induction hardening 

Q.68 Write short note on cooling curves and TTT diagram. (2.5Marks) 

Q.69 Explain age hardening. (2.5Marks) 

Q.70 What is Martempering? (2.5Marks) 

Q.71 Write a short note on Carburizing. (2.5Marks) 

Q.72 Write short notes on Age hardening. (2.5Marks) 

Q.73 Explain practical application of carbo nitriding. (2.5Marks) 
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Q.74 What is main application of TTT curve? (2.5Marks) 

Q.75 What is Martensite? What are its characteristics? (2.5Marks) 

Q.76 State uses of TTT diagram. (2.5Marks) 

Q.77 Distinguish Austempering and Martempering. (2.5Marks) 

Q.78 Distinguish Nitriding and Carbonitriding. (2.5Marks) 

Q.79 Distinguish case hardening and carburizing. (2.5Marks) 

Q.80 Explain principle of age hardening (2.5Marks) 

Q.81 What is Austenite? How is it different from Martensite? (2.5Marks) 

Q.82 State the principles of precipitation hardening. (2.5Marks) 

Q.83 Distinguish between Carburizing and Induction hardening (2.5Marks) 

Q.84 Explain the Tempering Process for steel. (2.5Marks) 

Q.85 State the necessary conditions required to convert Austenite to Martensite for an eutectoid steel. 

(2.5Marks) 

Q.86 State the various types of surface hardening process for steels. (2.5Marks) 

Q.87 Distinguish between Full Annealing and Normalizing (2.5Marks) 

Q.88 State the principles of Carburizing. (2.5Marks) 

Q.89 What is Bainite? How it is different from Pearlite? (2.5Marks) 

Q.90 What do you understand by the term Austempering? (2.5Marks) 

Q.91 What are the applications of Had-field manganese steel? (2.5Marks) 

Q.92 Discuss the properties and applications of the following (2.5Marks each) 

 (a) High speed steel (b) Dual phase steel (c) Muntz Metal (d) Al-Si alloy 

Q.93 Explain the terms ‘acid’ and ‘basic’ as applied to steel making processes. (2.5Marks) 

Q.94 What is an alloy steel? Enumerate its advantages. (2.5Marks) 

Q.95 Explain solution treatment of Al-Cu alloy. (2.5Marks) 

Q.96 Why steel cannot be melted in CuPO4 .(2.5Marks) 

Q.97 Give composition of brass and bronze. (2.5Marks) 

Q.98 Explain the effect of following elements on properties of steels  

(a) Nickel (b) Silicon (c) Manganese       (2.5Marks) 

Q.99 What is an alloy? Name four alloy steels. (2.5Marks) 

Q.100 What is the effect of Tungsten in tool steel? What element replaced Tungsten? (2.5Marks) 

Q.101 Why are Maraging steels used in space application? (2.5 Marks) 

Q.102 State the main raw materials used in Blast furnace. (2.5Marks) 
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Q.103 State the properties of high speed steel (18:4:1). (2.5Marks) 

Q.104 State the general composition of HSS and its main properties. (2.5Marks) 

Q.105 Write short notes on Manufacturing of Aluminium (Brief description). (2.5Marks) 

Q.106 What are the important reactions taking place in a Blast furnace. (2.5Marks) 

Q.107 Explain the terms: PIG iron, Cast iron and Steel. (2.5Marks) 

Q.108 What are the effect of Nickel addition to carbon steels? (2.5Marks) 

Long Answer 

Q.1 Distinguish brittle and ductile fracture with appropriate examples. (05Marks) 

Q.2 Discuss effect of dislocation on strength of material, particularly during deformation. (05Marks) 

Q.3 Explain with neat sketches the two modes of fracture failure of metal. (05 Marks) 

Q.4 Explain effects of Slip and twinning on plastic deformation with neat sketch. (05Marks) 

Q.5 Explain in detail how fracture failure occurs under combined stress. (05 Marks) 

Q.6 Explain the mechanism of plastic deformation by slip (use dislocation theory). (05 Marks) 

Q.7 Explain the phenomenon of screw dislocation with the help of Burger’s vector. (05 Marks) 

Q.8 Explain Griffith theory of brittle fracture. (05 Marks) 

Q.9 Distinguish cold, warm and hot working. (05 Marks) 

Q.10 Write short notes. (05 Marks) 

i. Age hardening 

ii. Types of dislocation 

Q.11 Discuss various types of dislocation. (05 Marks) 

Q.12 Discuss recovery, recrystallization and grain growth. (05 Marks) 

Q.13 Discuss effect of slip and twinning on plastic deformation. (05 Marks) 

Q.14 Explain the phenomenon of recovery, recrystallization and grain growth of a cold worked metal.  

 (05 Marks) 

Q.15 Explain ductile fracture. (05 Marks) 

Q.16 What are different types of defects in a crystal? Sketch and explain line imperfections of a crystal.  

(05 Marks) 

Q.17 Explain effect of dislocation on strength of materials particularly during deformation. (05 Marks) 

Q.18 Distinguish brittle and ductile fracture with appropriate examples. (05 Marks) 

Q.19 Describe yield point phenomenon. How are Luder bands formed during deformation? (05 Marks) 
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Q.20 Define the term cold working and state its advantages and limitation. Explain the recrystallization 

process and state the main factors which effect this process. (10 Marks) 

Q.21 What is Low cycle fatigue? Explain the method to estimate the fatigue damage in metals. (05Marks) 

Q.22 Explain Fick’s Law of diffusion. (05Marks) 

Q.23 How fatigue strength is determined experimentally? Explain endurance limit. (05Marks) 

Q.24 Draw a neat sketch of creep curve. (05Marks) 

Q.25 How is fatigue determined experimentally? (05 Marks) 

Q.26 Sketch the creep curve and explain the changes in various stages. (05 Marks) 

Q.27 Draw a sketch of fatigue fractured specimen. (04 Marks) 

Q.28 Briefly discuss the applications of diffusion in mechanical engineering. (04 Marks) 

Q.29 Discuss various protective methods of enhancing fatigue life of a component. (05 Marks) 

Q.30 Sketch and explain the working principle of creep tester? What is creep curve? (05 Marks) 

Q.31 Discuss various factors to be considered for the improvement of fatigue life. (05 Marks) 

Q.32 Distinguish between creep curve and stress rupture. How are these curves used in industry? (05 Marks) 

Q.33 Discuss concepts of cumulative fatigue and fatigue damage. (05 Marks) 

Q.34 Discuss various creep deformation mechanisms. (05 Marks) 

Q.35 Explain RR-Moore test for fatigue. (05 Marks) 

Q.36 How do you draw a creep curve by conducting suitable creep test? Explain different stages of a creep 

curve. (10 Marks) 

Q.37 Discuss low temperature creep and its utility in engineering design. (05 Marks) 

Q.38 Distinguish low cycle fatigue and high cycle fatigue. What is cumulative fatigue? (05 Marks) 

Q.39 Explain RR-Moore method of fatigue testing. (05 Marks) 

Q.40 Differentiate between transient and viscous creep and explain clearly the effect of temperature on these 

two types of creep. (05 Marks) 

Q.41 Explain the construction of a binary ‘Isomorphous’ phase diagram. (05Marks) 

Q.42 What are the applications of phase diagrams? (05Marks) 

Q.43 What is Malleable Cast Iron? Discuss the manufacture of Malleable Cast Irons. (05Marks) 

Q.44 Discuss the properties of S.G. Cast Iron (05Marks) 

Q.45 Explain the procedure of constructing a phase diagram in which two metals are soluble in liquid state but 

fully insoluble in solid state. Also explain the solidification of hypoeutectoid alloy of your choice. 

(10Marks) 

Q.46 Write short note on Study of Eutectoid reaction (05Marks) 
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Q.47 Construct and interpret iron-iron carbide equilibrium diagram. (05Marks) 

Q.48 Draw a typical equilibrium for two metals completely soluble in liquid state but completely insoluble in 

solid state. (05Marks) 

Q.49 Explain various invariant reactions in iron-iron carbide diagram. (05Marks) 

Q.50 Write short notes on Types of cooling curves used for construction of phase diagram of a binary alloy. 

(05Marks) 

Q.51 Construct Thermal Equilibrium Diagram of non-ferrous alloys. Mention and interpret the same. 

(05Marks) 

Q.52 With help of diagram, identify all four mechanism reactions peritectic. (05Marks) 

Q.53 Explain the procedure of constructing a binary alloy phase diagram in which two metals are completely 

soluble in both liquid and solid states. Also interpret each area of that phase diagram. (10Marks) 

Q.54 What are the limitations of Iron-Iron carbide diagram? (05Marks) 

Q.55 Explain the effect of alloying elements on Iron-iron carbide equilibrium diagram. (05Marks) 

Q.56 Draw tin-lead equilibrium diagram. If, for soldering, 85% eutectic mixture is preferred, determine the 

composition limits of tin that will satisfy this condition. (05Marks) 

Q.57 Sketch cooling of 1.5% carbon steel from austenite phases to room temperature and explain 

characteristics of each typed formed. (05Marks) 

Q.58 What is Isomorphous system? Sketch the various types of eutectic structure in alloy system explaining its 

characteristics. (05Marks) 

Q.59 Explain the following reactions: (05Marks) 

 (a) Eutectic (b) Eutectoid (c) Peritectic (d) Peritectoid  

Q.60 Discuss cooling curves of pure metal, congruent alloy and Isomorphous alloy. (05Marks) 

Q.61 Two metals A and B are completely soluble in liquid state and partially soluble in solid state. Draw the 

phase diagram from the data given below. Label the diagram completely.  

 Melting point of A and B are 350° and 230°C 

 Eutectic composition- 40 A – 60B. 

 Eutectic temperature - 180°C 

 Maximum solubility of A in B at Eutectic temperature is 5% and the maximum solubility of B in A at 

Eutectic temperature is 3% and the solubility at room temperature may be assumed to be zero. Find the 

chemical composition of phases present at 0 temperature of 200°C and for an alloy containing 30% B 

along with their relative amounts. Sketch the micro structure of this alloy at room temperature. (10 

Marks) 
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Q.62 What is phase a diagram? How it is constructed? Draw a typical phase diagram of a binary alloy 

belonging to Isomorphous system. State the assumptions made. Label the diagram completely. Selecting 

a suitable composition in this system explain the lever rule. (10 Marks) 

Q.63 Discuss Normalizing as heat treatment process and mention the applications. (05Marks) 

Q.64 Discuss various case hardening methods. Mentioning their limitations and specific applications. 

(05Marks) 

Q.65 Discuss various types of annealing procedures. (05Marks) 

Q.66 Why solubility of carbon is more in austenite than in ferrite? (05Marks) 

Q.67 Describe various stages of annealing of strain hardened metal. (05Marks) 

Q.68 Sketch TTT curve for hypoeutectoid, eutectoid and hypereutectoid steel. (05Marks) 

Q.69 With the help of anyone them explain annealing, normalizing and hardening process.(05Marks) 

Q.70 Distinguish between Austempering and Martempering. (05Marks) 

Q.71 Distinguish Annealing, Normalizing and tempering mentioning application. (05Marks) 

Q.72 Write procedure for construction of TTT curve and with an example interpret the curve. (05 Marks) 

Q.73 Explain various methods of Hardening steels. (05Marks) 

Q.74 Write short notes on (05Marks) 

 (a) Austempering and Martempering 

 (b) Flame Hardening 

 (c) Nitriding 

Q.75 Explain the principle and applications of various heat treatment processes. Discuss changes in micro 

structure in plain carbon steels during above heat treatment process. (10Marks) 

Q.76 Write short notes on Annealing and Normalizing (05Marks) 

Q.77 Discuss the various surface hardening techniques mentioning their principle, limitation and specific 

applications. Name some modern method of surface hardening. (10Marks) 

Q.78 Describe step by step the construction of TTT curve for an eutectoid steel. Explain with the help of above 

diagram, the following processes indicating the final microstructure obtained: 

(a) Annealing, (b) Normalizing, (c) Austempering, (d) Martempering    (10Marks) 

Q.79 Sketch the TTT curves for an hypoeutectoid steel, eutectoid steel and hypereutectoid steel. Label it 

completely. Explain (for an eutectoid steel) with the help of curve the process required to obtain the 

following structures. 

(a) Cent percent Martensite   (b) Cent percent Bainite 

(c) Approximately 50 percent each of Pearlite and Martensite.     (10Marks) 
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Q.80 Draw TTT diagram. Write the help of this diagram explain different zones of heat treatment in the case 

of 80% C steel. (10Marks) 

Q.81 Write short notes on  

 (a) Flame hardening (b) Precipitation hardening (c) Martempering 

Q.82 Discuss any one method of production of Aluminium. (5Marks) 

Q.83 What are the advantages of steel production by L.D process? Discuss the process with a neat sketch. 

(05Marks) 

Q.84 Explain in detail the process of extracting Aluminium from its ore. (05Marks) 

Q.85 What is hot blast stove? Explain its operation principle with a neat diagram (05Marks) 

Q.86 Write short note on Basic Bessemer process (05Marks) 

Q.87 Discuss method of production of steel by Bessemer Convertor. What is its limitation? (05Marks) 

Q.88 Distinguish characteristics and applications of brass, bronze and Muntz metal. (05Marks) 

Q.89 Discuss methods of production of steel by L.D. Process. (05Marks) 

Q.90 Sketch and explain the production of steel in a Bessemer Convertor. (05Marks) 

Q.91 What are the properties and application of stainless steel? (05Marks) 

Q.92 Discuss modern steel making process by Electric Slag Refining (05Marks) 

Q.93 Classify stainless steels mentioning their properties and applications. (05Marks) 

Q.94 Discuss effect of various alloying elements in alloy steel. (05Marks) 

Q.95 What are the effects of silicon and manganese on the properties of steel? (05Marks) 

Q.96 Classify plain carbon steels and alloy steels mentioning the specific applications and characteristics 

properties. (05Marks) 

Q.97 Classify stainless steels and discuss their engineering application. (05Marks) 

Q.98 Write short note on Extractive metallurgy of Aluminium. (05Marks) 

Q.99 Discuss the various types of cast iron production and their engineering application. (05Marks) 

Q.100 List the various Nickel alloy steel and explain the utility of Maraging steels in space applications. 

(05Marks) 

Q.101 Explain briefly the production of Aluminium by Electrolysis process. (05Marks) 

Q.102  What is stainless steel? How they are classified? Explain the main properties as 18:8 stainless steel. 

(05Marks) 

Q.103 Briefly explain the production of wrought iron in Puddling Furnace. (05Marks) 

Q.104 How are alloy steels superior to plain carbon steel? Name any two alloying element added to steel stating 

briefly its effects in charging the existing properties. (05Marks) 
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Q.105 Write short note on Open Hearth furnace. (10Marks) 

Q.106 Explain how to extract copper from its ores. State the important properties of copper and that of main 

copper alloys namely Brass and Bronze. (05Marks) 

Q.107 State the general composition, properties and applied of High speed steel. (05Marks) 

 

The End 

 


