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I-B.Tech Regular Examinations, May/June-2004

METALLURGICAL ANALYSIS

(Metallurgy and Material Technology)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Describe how a gas sample is collected from a gas stream.
b)
Write briefly on the following with reference to reduction of bulk sample.            (i) Coning & quartering   (ii) Riffle splitter

2.a)
Give the essential requirements for the successful application of spot tests for the identification of radicals.

   b)
How are the following detected?  Give the necessary chemical reactions

(i) Iron     (ii) Chromium

3.
How is Copper determined in Brasses, Manganese, Silicon and Aluminium Bronzes, Nickel Silvers?

4.
Explain the determination of Carbon in iron and steel by Strholein apparatus.

5.
Explain how the total iron content in iron ore is determined by pottasium permanganate method.

6.a)
Explain in detail any one of the colorimetric methods.

    b)
Explain the important basic principles of chemical analysis.

7.a)
What are the various equipments used in absorptiometry and what are its applications.
   

   b)  
How is Spectroscopy used in the analysis of various elements in an alloy.



8.
Explain the determination of Iron in aluminium  & Aluminium alloys by pulfrich photometer    
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1.a)
What is the difference between the grass sample and the laboratory sample with reference to solids?

  b)

Describe various methods of reduction of bulk sample

2.
Write in detail the qualitative analysis of cations.  Give suitable examples and reactions.

3.
How is Aluminium content determined in Aluminium bronzes.

4.
Explain the analysis of Silicon in:



(a) Iron

(b) Plain carbon and alloy steels.

5.
Discuss how (i) the ferrous iron and (ii) ferric iron content in iron ore are determined.

6.
Describe in detail various plysico-chemical principles of calorimetric analysis and the equipment used and list out its applications.
7.a)
Outline the principles involved in potentiometric titrations.
                                               

   b)   
Discuss the shapes of curves for:

(i) E versus V
 
(ii) E/V versus v



8.a)
What is a polarograph  and  Polarogram?  Explain the terms residual current, migration current  and  diffusion current.







   b)  
Describe the important instrumental features of a modern atomic absorption   

       
spectrophotometer.
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1.a)
Explain the usefulness of ‘Thief sampler’ and ‘sinker sampler’ in the sampling of liquid fuels

b)
What are the precautions that should be exercised in carrying out crushing and grinding of solids. 

2.a)
What is a flame test?  How is it carried out?  How are the following identified by flame test?

(i) Cu   (ii) Ca    (iii) K    (iv) Sr

   b)
Give an account of IIIrd group cation analysis.

3.
Explain the determination of Nickel in Nickel-Silver, Cupro-Nickel, high tensile brass.

4.a)
Explain how total carbon is estimated by combustion method.

b) Describe the Eggertz method for determining the Combined Carbon.

5.a)
List the different methods for determining iron content.





b)
Discuss the principle involved in the determination of iron content by any one  method with relevant equations.





6.
What is Beer-Lamberf law? With a schematic diagram of optical system of a UV-Spectrophotometer indicate the essential components. Also explain its working principle.

7.a)
Describe briefly the different types of indicator electrodes used in potentiometric titrations. 

   b) 
What are the important applications of Beer’s law?


8.
Write short notes on:

(a)  Electro – Analysis

(b) Conductometry
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1.a)
Outline the problems associated with sampling of gaseous products.

   b)
Describe a gas sampling system with a neat diagram.

2.
Briefly out line what are the instrumental methods that are employed in metallurgical analysis.  Also mention the advantages and limitations of these methods.

3.
How is Copper determined in various bronzes?

4.
Explain:

(a) Determination of Manganese by gravimetric method in Iron and Steel.

(b) Determination of Phosphorous in Iron by Volumetric method.

5.a)

What are the normal constituents of manganese ore?






   b)
How is the total manganese content in manganese ore determined? Discuss.



6.
What do you mean by instrumental analysis? What are the various types of instrumental analysis used in metallurgical analysis? Explain their principles of operation in detail.

7.
Write short notes on:




      




  (a) Amperometric titrations

        (b) Important application of lambert’s law

        (c) Electrometric titrations.

8.a)
What is the principle of conductometric titrations in metallurgical analysis?
  

   b)  
Draw curves for a strong base with a weak acid.
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