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1.a)
Define corrosion and Discuss about corrosion damage.



b)
What is passivity?  Explain the corrosion characteristics of an active-passive metal with reference to passivity.





2.a) 
An active metal, M is corroding in acid solution containing Ferric salts. Draw the potential-current density diagram and indicate the rate at which the metal         corrodes. Assume that the reduction reaction is under activation polarization 

            control.                        






                                               

   b) 
Briefly explain: 

(i) activation polarization (ii) concentration polarization   (iii) mixed polarization.                                                          

3.a) 
Which form of corrosion accounts for large quantities of metal consumption? 

   b) 
Name  four  variables  governing  the  atmospheric  corrosion  throughout  the

world. 











   c) 
Explain how dust particles enhance atmospheric corrosion rate? 



4.a) 
What is intergranular corrosion? Which material is most susceptible to this 

phenomenon? Diagrammatically represent a grain boundary in sensitized type 304 stainless steel. 

  b) 
Why electric arc welding is used more than gas welding for stainless steels? 

  c) 
What are TTS or Rollason curves? Furnish such curves for type 347 stainless steel in  boiling 65% HNO3 acid.







5.a) 
Describe the effect of temperature on corrosion.





   b) 
Explain about temperature control and testing method for heating tubes.


   c) 
What are the factors to be considered while writing rate expression.


6.
Explain a brief critical outline of the important factors underlying the selection of

      materials of construction.
7.
Discuss the application of thermodynamics principles in the study of corrosion.

8.
Discuss the application of mixed potential theory is estimating the corrosion behaviour of galvanic coupling of metals.
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1.a)
What are the factors affecting choice of an engineering material?  Explain.  

b) 
Write down the different types of cathodic reactions encounted in metallic corrosion and explain. 







2.a) 
(i) Calculate whether copper will corrode in deaerated CuSO4, pH=0, to form 

            Cu++(activity=0.1) and H2 =1 atm. What is the corrosion tendency in Volts ?

(ii) Similarly, calculate whether copper will corrode in deaerated KCN (activity CN- = 0.5) of pH=10, assuming Cu(CN)2- is formed whose activity = 10-4 .  

b) 
(i)  Calculate the emf of a concentration cell made up of Copper electrodes in 
0.1 M CuSO4 and 0.5 M CuSO4 neglecting liquid junction potential.             

(ii) Write the spontaneous reaction of the cell and indicate which electrode is                    anode?                 

3.a) 
Based on nature of pollutant how will you classify atmosphere?

 

   b) 
Mention the role played by CO2 and H 2S gases in atmosphere towards corrosion  

      of metals and alloys.







 

   c) 
Indicate any four methods by which atmospheric corrosion can be minimized. 

4.a) 
Distinguish between weld decay and knife line attack. 




   b) 
Explain solution and precipitation reactions in types 304 and 347 stainless steels. 

   c) 
How will you minimize IGC in austenitic stainless steels? 




5.a) 
State the formula used to calculate the corrosion rate.




   b) 
Give the conversion factor to obtain mils / year for the following.

(i) in / year, (ii)   in / month,  (iii)  mg / dm2 / day (mdd).




   c) 
Give some equivalent metric penetration rates to mpy and explain them.

6. What economical factors would influence the selection of materials of 

construction.

7.
Explain the mechanisms of growth and breakdown of passive films.

8.
Discuss the noble-metal alloying method of improving corrosion resistance of metals.
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1. a)
Discuss, in detail, about emf series and galvanic series.



    b)
Explain the effect of different environmental variable on corrosion.

2.a) 
Calculate the emf of the following cell at 40 oC : O2(760 mm Hg),Pt; H2O; O2(760 mm Hg), Pt                                          





   b) 
Calculate the emf of the cell made up of Hydrogen electrode (pH2 = 1 atm.) and 

Oxygen electrode(pO2 = 0.5 atm.) in 0.5 M NaOH. What is the polarity and which             electrode is anode ? (Assume that the Oxygen electrode is reversible).         

c) 
Calculate whether silver will corrode with hydrogen evolution in deaerated KCN solution pH=9, when CN- activity = 1.0 and Ag(CN)2- activity is 0.001.   

3.a) 
Give an account of the influence of initial weather conditions on atmospheric/ uniform  corrosion  of  steel,  zinc  and  copper  in  India,  U.S  and  London.

   b) 
Draw isocorrosion charts for steel and lead in sulphuric acid.


4.a) 
What is selective leaching in corrosion phenomenon? Give two examples? 

   b) 
Discuss the most widely accepted mechanism of dezincification process. 

   c) 
How will you prevent dezincification? 






5.a) 
Compare mils penetration per year (mpy) with equivalent metric rate expressions for typical ferrous and nickel based alloys.




b) 
State two most useful metric rate expressions. How do you calculate the corrosion rate using weight-loss data.





6.
Discuss the corrosion characteristics of copper and its alloys with special reference to that in natural water and seawater.

7.
Explain in detail:

a) Activation polarization

b) Concentration polarization

8.
Explain the thermodynamics and kinetics principles involved in the study of electrochemical corrosion.
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1. a)
Aerated Hcl is more corrosive than air-free acid.  Also impure acid is more corrosive than pure acid.  Explain with proper reasoning.



    b)
Explain the beneficial applications of galvanic corrosion.



    c)
Distinguish between emf series and galvanic series.




2.a) 
Calculate whether silver will corrode if immersed in 0.1 M CuCl2 to form solid 

            AgCl. What is the corrosion tendency in Volts ?                                             

   b) 
Zinc is immersed in a solution of CuCl2 with activity of Cu++ = 0.1. What is the           reaction and at what concentration of Cu++ will the reaction stop ?                 

c) 
The potential of a cathode at which H+ discharges at 0.001 A/cm2 is – 0.92 V vs Ag-AgCl in 0.01 N KCl at 25 oC.                                                                     

(i)  What is the cathode potential on the standard Hydrogen scale ?

(ii) If the pH of the electrolyte is 1, what is the value of Hydrogen over voltage?

3.a) 
Indicate the special name for the atmospheric corrosion of the following 

           metal/alloy.









(i)  Iron and iron base alloy

(ii) Copper and Copper base alloy

(iii)Nickel and Nickel base alloy
(iv) Silver and Silver base alloy

   b) 
Furnish isocorrosion charts for Dur iron in sulphuric and nitric acids. 

4. 
With suitable illustrations/sketch:

   a) 
Explain characteristic features of two general types of dezincification. 

   b) 
What is graphitisation? Why is it called misnomer? Why in malleable, white and 

modular cast irons this phenomenon is not encountered? 



5.
Explain linear polarization method to determine corrosion rate.


6.
Give the various applications of lead in relation to its physico-chemical properties. State its limitations.

7.a)
Write on pourbaix diagrams.

   b)
Calculate the standard Gibbs free energy change (G( for the reaction:

Cu(s) + 2 Ag+ (ar) ( Cu2+ (ar) + 2 Ag (s)

The standard cell potential for this process is 0.462V

8.
Explain how galvanic corrosion can be controlled using electrode kinetic principles.
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