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Answer any Five questions

All questions carry equal marks

---
1.a)
Discuss various corrosion rate expressions with their merits and demerits.   
b)
Iron corrodes uniformly at a rate of 35mdd. What is the corrosion rate in mm/year?  Specific gravity of Iron is 7.87.

2.a)
‘Metals frequently corrode under a scale deposit or a piece of wood when             exposed to aqueous media’. Justify the statement.                   

   b)
In emf series gold is placed above platinum, but in galvanic series platinum is            placed above gold. Explain which is correct and why ?                                      
   c)
Explain the Pourbaix diagram for Fe-H2O system at 25 oC.  
3.a)
Magnesium corrodes in sea water at a rate of 14.5 mdd. What is the rate in ipy? 

           
(Given: density = 1.74 g/cc)       





  
b)
Compare and contrast e.m.f. and galvanic series (Mention four points in each).   
   c)
Explain the distance effect of galvanic corrosion. 


4.
Discuss (a) metallurgical and (b) dissolution mechanisms in great detail to 
highlight the phenomenon of stress corrosion cracking. 



5.a)
 With specific details explain electrolytic cleaning method.

 

   b)
State the approximate weight losses in various materials due to electrolytic


cleaning.




6.a)
Discuss corrosion prevention of metals by electro deposition coatings.

  
Give two examples of such coatings. Discuss the procedure of coating a metal                         b)
What is flame spraying? Give two examples of coatings formed by flame 


spraying. 
 





7.a)
Write a note 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.a)
Explain the effect of  
oxidizers on the electrochemical behaviour of an active passive metal.
   b)
What is corrosion rate? Explain
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1.a)
What is polarization?  Explain the different types of polarization.
 

   b)
With the help of a dry cell battery analogy and explain the mechanism of 
corrosion.







 

2.a)
A stainless steel reaction vessel is to be used for mixing reducing acids at high speed. If the concentration of the dissolved Oxygen is 10-3 mol/dm3 calculate if             the vessel would corrode when (i) acids are being mixed (ii) acids are static.             Assume that the critical current density for passivation of stainless steels in mixed             acids is 200 (A/cm2, diffusion coefficient of dissolved Oxygen is 10-5 cm2/s , the             thickness of the diffusion layer is 0.005 cm when the acids are stirred and 0.05 cm             when the acids are static.                                                                                     

    b)
The linear polarization slope, (E/(i at low current densities for iron in a corrosive solution is 3.57 mV/mA-cm2. Using Stern and Geary equation, calculate the corrosion rate of iron in mdd. Assume that the Tofel constants are equal to 0.1 V. Stern and Geary equation is given by : ((E/(i) = (1/(2.3 icorr)) [(a(c]/[(a+(c]

3.a)
Indicate two criteria for uniform corrosion to take place. 



   b)
Mention two common examples for uniform corrosion.


 

   c)
Graphically explain effect of relative humidity and various impurities on rusting  


of iron. 




4.
Write short notes on :


(a)  Intergramular corrosion of Aluminium base and Zinc base alloys. 
 



(b) Explain graphically temperature-time relationship involved during 


      weld decay in  austenitic stainless steel.






  

5.
With a neat electric circuit explain Tafel extrapolation method to determine  

 corrosion rate.
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6.a)
Discuss the mechanism, applications and limitations of any two following inhibitors.


(i)
Hydrogen-evolution poisons


(ii)
Adsorption-type inhibitors


(iii)
Vapor-phase inhibitors 





 

   b)
Explain how the alteration of following environments can reduce corrosion

(i) Temperature

(ii) Oxygen.

7.
Explain the terminology : icorr, Ecorr, iL, (, io(H2/H+), io(Zn+2/Zn), current density, 
electrode potential

8.
Discuss the application of mixed potential theory in estimating the corrosion 
behaviour of alloys.
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1.a)
Explain the effect of agitation and concentration of the solution on corrosion rate.                         

   b)
The corrosion potential of iron immersed in deaerated acidic solution of pH = 3 is 

· 0.44 V as measured at 25oC with respect to standard Hydrogen electrode. 

Calculate the corrosion rate of Iron in mdd. Assume that the Tafel slope of the cathodic polarization curve equals to 0.1 V and the Hydrogen ion exchange current density equals to 1 mA/m2. Atomic weight of Iron = 0.0558 kg/mol.     

2.a)
How do the following factors influence the corrosion rate in a galvanic couple : 

            Explain with the help of suitable polarization diagrams.                                

            
 (i) Exchange current density (ii) Tafel slopes (iii) anode/cathode area ratio 



(iv) Electrolytic velocity  

 b)
What conclusions can be made on the corrosion tendency of a metal from the             
changes in the Gibbs energy of the system? Give suitable examples.      
3.a)
Suggest five methods to prevent pitting corrosion of aluminium alloys.  

    b)
Explain why aluminium is not a satisfactory material for handling potable or 

Industrial water, but satisfactory for distilled water? 



 

4.a)
In a zinc/aluminium galvanic couple, though relatively more electro positive, zinc 

only corrodes-Explain. 

b)
Indicate the graph for time Vs erosion corrosion and total corrosion loss 

    c)
Mention any six corrosive environments that can induce IGC in austenitic 
stainless steels. 







5.a)
Describe briefly about testing of intergranular corrosion.


 

 b)
Explain Huey test for stainless steel. Mention the disadvantages.

 

c)
Explain briefly about Streicher test for stainless steel.


 

 6.a)
What are chemical conversion coatings? Give at least two examples. Explain the method of coating. Explain how these coatings protect the metal surfaces.   

    b)
Explain how high energy surface modification techniques like electron beam,


laser beam or ion implantation techniques are used to modify the surface of 
metals. Explain how these techniques are used to improve the corrosion 
resistance of metals. 
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7.a)
How is the potential for cells (or half cells) that are not operating under standard 
conditions (if pressure or concentration) can be determined from the standard 
potential? Explain

   b)
Distinguish: Concentration polarization and activation polarization.

8.a)
Explain the effect of cathode-anode area on electrochemical corrosion of a 
galvanic couple of dissimilar metals.

   b)
Compare: Galvanic series with EMF series.
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1.a)
Name the different regions of the Pourbaix diagram and explain them.              

   b)
A cathodic current density is impressed on the platinum electrode immersed in a           
solution of dil. Sulfuric acid of pH = 2 through which Hydrogen gas is bubbled. 

            The observed Platinum potentials measured with respect to the standard           

            Hydrogen electrode were :  - 0.151 V at 100 A/m2 and – 0.181 V at 1000 A/m2 .


Calculate the Hydrogen ion exchange density on Platinum under these conditions.

2.a)
How the following affect the anode E-i curve of an active-passive metal ?  

           
(i) impurities (ii) temperature (iii) velocity and (iv) hydrogen concentration.

   b)
‘Passivity is favored by conditions  increasing the rate of cathodic process or 

             decreasing the rate of metal dissolution process below the passivation potential’-

             Justify the statement in relation to the use of non-oxidizing and oxidizing anodic 

             inhibitors.                                                                                                     

3.a)
Define crevice corrosion. How is it normally associated? What are its other 
names?


   b)
How will you prevent crevice corrosion? (Furnish any eight points)  

4.a)
Explain the mechanism of graphitisation. 




 

   b)
Indicate other salient features of this phenomenon.



  

   c)
Write a note on selective leaching in aluminium bronze and silicon bronze. 

5.
With the help of a sectional view of test unit explain erosion-corrosion test for 

boiler feed water.







 

6.
Explain the significance of the following design rules:

(a) Avoid heterogeneity   (b) Exclude air  (c) Avoid excessive vibration


(d) Avoid electrical contact between dissimilar metals. 


7.a)
What is the difference between an electrolytic cell and a galvanic cell? Explain 
giving examples

   b)
Explain: Mixed potential theory.

8.
Discuss corrosion prevention


(a) by anodic protection method.
    (b) Noble metal alloying.
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