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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1.  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Henry’s law is applicable for_________type of solution.  
 b) Desulphurization index (LS) is the ratio of _______ and ________.  
 c) Dephosphorization requires _________, ________and _________.  
 d) Interaction parameter of component ‘i’ with respect to ‘j’ is given as_______.  
 e) CAS-OB stands for________.  
 f) In secondary steel making, the main objectives of stirring are________ and 

________. 
 

 g) Which of the following is required for effective deoxidation: 
i. Small sized deoxidation products. 
ii. Large density difference between the deoxidation product and 

steel bath. 
iii. Turbulent bath. 
iv. Both (ii) and (iii). 

 

 h) Decarburization rate increases with ________the partial pressure of ambient 
atmosphere. 

 

 i) Addition of small amount of CaF2 increases the sulphur distribution ratio value 
to a much higher level. ______(True/False) 

 

 j) Non-metallic inclusions in steel can be controlled by _________and 
_________. 

 

    
Q2.  Answer the following questions: Short answer type (2 x 10) 

 a) What is the difference between simple deoxidiser and complex deoxidiser? 
Give examples. 

 

 b) What is the function of ‘Ar’ gas purging in RH process?  
 c) Why excess FeO (oxidizing agent) in dephosphorizing slag reduces the value 

of dephosphorization index? 
 

 d) State ‘Sievert’s law’ with reference to nitrogen removal.  
 e) What are the conditions required for producing ultra-low sulphur steels?  
 f) Define ‘Stoke’s law’ for terminal velocity. Give necessary equation.  
 g) What are the harmful effects of dissolved hydrogen and nitrogen on steel 

properties? 
 

 h) Write down the different ways of injecting slag powders into liquid steel for 
desulphurization. 

 

 i) Differentiate between ‘endogenous’ and ‘exogenous’ inclusions.  
 j) What are the effects of non-metallic macroinclusions on the mechanical 

properties of steel? 
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  Part – B (Answer any four questions)  

Q3. a) Consider deoxidation of liquid steel by the addition of ferrosilicon at 1600ºC, 
where the deoxidation product is globular silica (SiO2). Calculate and compare 
the time (in mins) required for the deoxidation particles of 5 µm and 50 µm 
diameter to float up through a depth of 2 m. Which one of the two particles 
gives effective deoxidation, and why? 
Given: densities of liquid steel (휌 ) and SiO2(휌 ) are respectively 7.16 ×
10  퐾푔/푚 and 2.2 × 10  퐾푔/푚 . 
Dynamic viscosity of liquid steel (µ ) =  6.1 × 10  퐾푔/푚푠 
Acceleration due to gravity (푔) =  9.8 푚/푠  

(10) 

 b) What is the significance of Inert Gas purging (IGP) on deoxidation of liquid 
steel? With reference to IGP explain how complex deoxidizershelp in effective 
deoxidation. 

(5) 

    
Q4. a) Calculate the circulation rate (tonnes/min) of 150 tonnes of molten steel at 

1600ºC through the vacuum chamber in an RH degassing process to lower 
the hydrogen content of steel from 4 to 1 ppm in 20 mins. Assume that the 
molten steel attains equilibrium with respect to hydrogen inside the vacuum 
chamber, which is maintained at a pressure of 1 milli-atm. 
Given : Steel contains 1% C, 2% Mn, 0.5% Si and rest Fe 

푒 = 0.06, 푒 = −0.002, 푒 = 0.027,푒 = 0 
Degassing constant for H (KH) is given as: 

log퐾 =
−1905
푇

+ 2.409 (푤ℎ푒푟푒, [퐻] 푖푠 푖푛 푝푝푚) 

(10) 

 b) Why degassing is important in secondary steel making? What are the various 
degassing practices adopted in steel making? 

(5) 

    
Q5. a) 2 tonnes of liquid steel initially containing 0.2 wt% P is brought in contact with 

100 kg of slag containing no phosphorus (with dephosphorization index, LP = 
100). The processed slag is removed completely and another 100 kg of fresh 
slag with the same LP is added. Calculate the resulting phosphorus content (in 
wt.%) in the steel. Assume that weight of steel and slag doesn’t change after 
dephosphorization. 

(10) 

 b) Define ‘degree of desulphurization (R)’. Calculate the degree of 
desulphurization (in %) of 1 tonne of steel, which is brought in contact with 
100 kg of slag (with desulphurization index, LS = 100). Assume that weight of 
steel and slag doesn’t change after dephosphorization. 

(5) 

    
Q6. a) With reference to deoxidation practice and teeming practice, explain the 

possible steps that should be taken for the production of clean steels 
(inclusion-free steels). 

(10) 

 b) What are the different sources of non-metallic inclusions in steel? Explain in 
brief. 

(5) 

    
Q7. a) Briefly explain RH degassing process with the help of a neat sketch. Derive 

an expression for rate of circulation (R) of liquid steel in an RH degasser in 
terms of initial and final content (in ppm) of hydrogen in the steel. 

(10) 

 b) Liquid steel contains 0.01% P, which has to be brought down to 0.005% P 
using a basic slag with the equilibrium dephosphorization index, LP = 200. 
Assuming initially no phosphorus was present in the slag, estimate the 
minimum weight of slag (tons)required per ton of steel. 
 
 
 

(5) 
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Q8. a) With the help of a neat sketch explain the S-type continuous casting machine. 

What is the function of submerged entry nozzle in continuous casting 
process? 

(10) 

 b) Briefly describe the Junghan’s principle of mould movement in a continuous 
casting process. Explain how ‘negative stripping’ of the ingot from the mould 
is beneficial. 

(5) 

    
Q9. a) Differentiate between AOD and VOD process of decarburization. With 

reference to the production of high chromium stainless steel, briefly explain 
how chromium loss occurs during the decarburization process and how 
chromium can be recovered in this process. 

(10) 

 b) Describe various post solidification treatments (VAR and ESR) for alloy steel 
production. 

(5) 
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