Code No.310605

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

TECHNIQUES OF METAL JOINING
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Max. Marks: 80

Answer any Five questions

All question carry equal marks

- - -

1.a)
With the help of neat sketches, differentiate between an oxidizing flame, a neutral flame and a reducing flame, in the gas welding processes.

b) List the various components of a gas welding unit.

c) What are the advantages and disadvantages of using A.C and D.C power supply for manual metal are welding?

2.a)
Describe the MIG and TIG welding processes.

b) Compare their relative advantages and disadvantages.

3.a)
Explain the principles and operation of resistance spot welding.

b) Discuss the various metallurgical processes that occur during welding of steel, in the weld zone as well as in the base metal.

c) Write briefly on safety practices in welding.

4.a)
Describe, with the help of neat sketches, the electron beam welding process.

b) Discuss the difficulties to weld dissimilar alloys and how to overcome them.

5.
Write short explanatory notes on any Four of the following:

a) Laser welding 

b) Diffusion welding

c) Welding of cast Irons

d) Welding of stainless steels

e) Welding Electrodes

6.a)
What are the problems associated with welding of aluminium alloys?  How are they overcome?

b) Discuss briefly pre and post weld treatments.

7.
Write a critical essay on weld defects, their origin and control.

8.a)
Differentiate between soft solders and hard solders.

b) Explain with the help of neat sketch Furnace brazing process.

c) What is adhesive bonding process.

***
***
***
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1.a)
What is welding?  What are its applications?

b) Discuss the pre and post heat treatment methods for weldments.

c) Explain the oxy-acetylene gas welding equipment.

2.a)
Explain the key variables of different welding processes.

b) What are the functions of flux coatings on Electrodes?

c) Explain in detail microstructure of fusion and heat affected zone.

3.a)
With the help of a neat sketch explain the principle of TIG welding process.

b) Explain the advantages and limitations of submerged arc welding process.

4.a)
Describe Laser welding.  What are the main applications of Laser welding.

b) Explain various operational steps involved in spot welding with suitable sketches.  Mention its applications.

5.a)
Explain in detail the welding of Aluminium and its alloys.

b) Name the type of current, and electrode required for gas-shielded tungsten arc-welding each of the following materials.

i) Low-Carbon steels

ii) Copper alloys

iii) Austenetic stainless steel

6.
What are the various welding defects found in practice?  Mention their remedies.

7.a)
Differentiate between:

i) Soldering and Brazing

ii) Soft solder and Hard solder

iii) Brazing and Braze welding

   b)
Give the industrial applications of Brazing.

8.
Write short notes on the following:

a) Joining of dissimilar alloys
(b)  Welding of cos Irons

c)  Plasma Arc welding

(d)  Adhesive bonding process
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1.a)
What is the difference in the bonding mechanism associated with solid state welding and fusion welding?

b)
Explain the straight polarity and reverse polarity setting with a b.c. welding generator and their relative applications.

c)
Explain in which situations the eye protection equipments:  goggles, shields and helmets are employed?

2.a)
With a neat sketch show the fusion zone, re-inforcement, HAZ and penetration in a ‘V’ butt joint and define them.

   b)
What are the causes of residual stresses?  How can they be reduced?

3.a)
What are the commonly used shield gases used in arc welding?  Explain the reasons for not using coated electrode in the welding process employing insert gas shield.

b)
Explain the difference in backhand and forehand welding process and their relative characteristics.

4.a)
Explain the process of plasma arc welding?  

b)
What is the difference in “transferred arc” and “mm-transferred arc” in plasma arc welding and their application?

5.a)
Explain the difficulties and the remedial methods for welding cast iron.

   b)
Discuss the relative weldability of aluminium and mild steel.

6.a)
Distinguish brazing from welding and explain the difference in the bonding mechanism in each case.

b)
Discuss the causes and remedies for porosity and slag entrapment in fusion welding.

7.a)
What are the filler metals used in brazing and soldering and their desirable properties.

b)
Briefly explain a typical technique of adhesive bonding.  What are its advantages over other methods of joining.

8.
Write short notes on any Three of the following:


a)   Type of oxyacetylene flames      (b)  Submerged arc welding

c)   Electron beam welding 
          (d)  Diffusion welding
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1.a)
With a sketch, explain the principle of an oxy-acetylene gas welding.  Indicate the merits and limitations of this process.

b)
What are the requirements of a filler metal?  What are the major elements present in it.

2.a)
For manual welding of mild steel by metal arc welding, what characteristics of voltage and current are required?  Will the characteristics of voltage and current change if we switch over to automatic welding?

b) What is the function of electrodes in arc welding?  Name few commercial coatings used on electrodes. What are their characteristics?

3.a)
Describe with a sketch plasma arc welding process.  What are its merits and uses?

b) What are the safety recommendations for the installation and operation of arc welding equipment?

4.a)
Explain the relative weldability of the following materials by spot welding:


i)  Tungsten 
(ii)  Copper
(iii)  Aluminium  and 
(iv)  Mild steel

b) Give the classification of resistance welding processes.

5.a)
Explain how brazing is carried out.  Name some of the important fluxes and brazing rods used.

b) What types of adhesives are used in adhesive bonding?  What are the functions of an adhesive?

6.a)
What are the common metallurgical problems associated in welding magnesium alloys.

b) Explain how cast iron is welded.

7.a)
List out the various defects of fusion welded joints.  Explain how they are inspected.

b) What variables affect the strength of a welded joint?  Explain.

8.
Write short notes on:

a) Safety rules in Welding

(b) Welding stresses  

c)   Heat affected zone in gas welding
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