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1.a)
Explain the factors influencing critical cooling rate.  Explain hardenability of steel. 

b)
Describe two different methods of obtaining spheroidized cementite structure?

2.a)
Draw I-T diagram of 1080 steel and show a cooling curve that will result in a structure of 

(i)50% pearlite + 50% Mrtensite  (ii)uniform pearlitic structure of Rc 40

(iii)100% Martensite (iv)100% coarse pearlite(v)100% fine pearlite.

b)
Explain the residual stresses setup during handening.  What is the purpose of deep freezing.

3.a)
Explain temper brittleness in steels and suggest remedy?

   b)
What are the advantages and limitations of austempering?

   c)
Explain heat treatment to be given after carburising.

4.a)
Describe precipitation hardening treatment.  Differentiate between coherent and incoherent precipitates.

b) What is the purpose of addition of alloying elements to the steels?

c) What is the effect of alloying elements upon Iron-Iron carbide diagram?

5.
Write short notes on any THREE of the following:

         a)Precipitation hardening stainless steels (b) HSLA steels ©Maraging steel

c)Heat resisting steels (d) High speed tool steel.

6.
Explain Malleablising treatment.  Explain structure, properties and applications of Ni-hard and S.G.Iron.

7.
Briefly write on any THREE  of the following :

a) Muntz metal (b) Al-Li alloys (c) Titanium alloys

d) Nickel based super alloys (e) Babbits

8.a)
Explain heat treatment, properties and applications of Ti-6Al – 4V alloy?
   b)
Explain the control of heat treatment atmospheres.  What are the difficulties     

            involved in vacuum heat treatment?
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Code No:310603





III/IV B.Tech.(I-Semester) Examination. Nov,2002                   


HEAT TREATMENT TECHNOLOGY

             ( Metallurgy and Material Technology)

Time: 3 hours.








Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

***

1.a)
What is the effect of size and mass in quenching?

b) What is hardenability ?  Explain how it is determined in the laboratory?

   c)
Discuss the influence of various factors on hardenability.

2.a)
What is the purpose of normalizing?  And discuss the selection  of optimum normalizing temperature for hypo-and hyper eutectoid steels.

b) Both annealing and tempering are processes used to soften steel.  Outline the conditions when these treatments would be used.  Describe the structural transformations and corresponding changes in properties observed in practice.

   c)
Distinguish between Austempering and Martempering.

3.a)
Draw cooling curves on isothermal transformation curves for Annealing, Normalising, and hardening in oil and water.  Indicate the corresponding structures.

   b)
When do you adopt sub-zero treatment and deep freezing treatment and why?

4
Give the composition heat treatment structure, properties and applications of the following:

a)
AISI 4340 steel (b) Marageing steel (c) Had field Manganese steel and (d) Tin Bronze

5. What are the important alloying elements added to steels?  Explain the effect of alloying elements on (a) Ferrite (b) Cementite, (c) Iron-Iron carbide diagram

     (d) T-T-T curves and (e) Tempering characteristics of steels.

6.a)
What is ‘Sensitization’ and stabilization of 18-8 stainless steels?  How is it avoided?

b)
Discuss the malleabilising treatment given to white iron castings.  How the mechanical properties  are controlled?  Sketch typical microstructures.

7.a)
Describe precipitation hardening treatment of Al-cu alloys

   b)
List the important characteristics of Aluminum and its alloys

   c)
Why titanium alloys are widely used in space industry?  Indicate the composition, structure and properties of any one such alloy

8.         Write short notes on any FOUR of the following

a)  Carburizing (b)  High speed Tool steels  (c)  Magnetic alloys

(d)  Heat Treatment furnaces (e) Babbits
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1.a)
With the help of a suitable diagram, show annealing, normalizing and hardening temperature ranges for plain carbon steels.


What is the criteria for the selection of these temperature ranges?

b)
In the case of 0.4 carbon steel, Estimate Hardness value.  Given that Rc of Ferrite is 20 and for pearlite is 40.

2.a)
Describe  dependence of mechanical properties of steel on grain size.

b)
Explain how you conduct hardening treatment in laboratory in case of plain carbon steels.

   c)
Explain why martensite is hard?  What is the crystal structure of martensite.

3.a)
Describe various surface hardening methods.

   b)
Specify the  composition of steels recommended for Induction hardening

4.a)
Define the term  Critical  cooling rate.

   b)
Draw T T T Diagram in case of 0.8% C steel and Explain.

5.
Explain Grey Iron, spheroidal graphite Iron and alloy cast Iron?

6.
Describe the following;

a) Tool Steels (b) Corrosion and Heat resistant steels (c) Magnetic steels and alloys

7.
Discuss the following;-


a) Nickel and it’s alloys  (b)  Die casting alloys

8.
Write short notes on any THREE  of the following;

a) Spheroidised annealing

b) Quenching media

c) Purpose of alloying elements

d) Hardening with Electrolytic heating

e) Rotary hearth Furnace                               
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1.a)
Explain briefly about (1) Elasticity and plasticity (2)
Mechanism of precipitation hardening.

b)
Show by means of a graph the approximate relationship between tensile strength and percentage carbon in hot worked steels

2.a)
Explain briefly about (1) Carbonizing (2) Cyaniding and (3) purpose of alloying of steels.

   b)
Explain, with a suitable example, about TTT curves

3
Write notes on managing, tool and die steels.

4.
Write brief notes on Iron-chromium – Nickel carbon  alloys.  Give a simple diagram showing the distribution of various phases during quenching from temperatures of maximum austenite 

5.a)
Explain the terms; (1) Aging treatment and (2) Precipitation hardening

   b)
Write briefly about lead, tin and their alloys

6.a)
Explain briefly about (1) Corrosion and heat resistant steels (2) Spheroidal graphite iron and its applications.

   b)
Write short notes on titanium and its alloys.

7.a)
What types of steels are used for cutlery?  Give some typical compositions of steels  used for such purpose

   b)
Describe the mechanism of sensitization of the 18-8 stainless steel?

8.a)
Describe the types of damage that may occur to metals and alloys resulting in loss of strength at high temperature

   b)
Describe about the atmosphere control of heat treatment furnaces.
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