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     1. With a neat sketch explain the working of Indirect Resistance Heating 
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   2. A 16KW resistance oven employing nichrome wire is to be operated from a 
220V, single phase power supply. If the temperature of the element is to be 
limited to 1170 o C and average temperature of the charge is 500 o C, find the 
diameter and length of the wire. Radiating efficiency is 0.57,emissivity is 0.9, and 
specific resistance of nichrome is 109x 10-8 ohm-m 
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     3. Explain high Frequency Heating  
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     4. Estimate the efficiency of high frequency induction furnace which takes 10 
minutes to melt 1.8kg of aluminium. The input to the furnace being 5KW and 
initial temperature is 15o C. Given  specific heat of aluminium 
=880J/Kg/oC;Melting point of aluminium =660oC,Latent Heat of fusion of 
aluminium=32KJ/Kg,1J=2.78X10-7 KWh 
 
Sample  problem based on this steps we get Efficiency is 36% 
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     5.   What is electro deposition? Discuss the factors that affects the quality of electro 
deposition 

Electrochemical deposition, or electro deposition (also known as electroplating), 
is a process of depositing conducting/semiconducting materials onto a substrate 
(often conducting) using an electric field and redox reaction. 
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Factor # 5. Electrolytic Concentration: 

Higher current density, which is necessary to obtain uniform and fine-grain deposit, can 



be achieved by increasing the concentration of the electrolyte. 

Factor # 6. Additional Agents: 
The addition of acids or other substances to the electrolyte reduces its resistance, as 

already mentioned. There is another class of additional agents which takes little or no 

direct part in the chemical reactions but influences the nature of deposit, sometimes 

even making an otherwise unworkable process into one of practical importance. Such 

additional agents are glue, gums, dextrose, dextrin, gelatin, agar, alkaloids, albumen, 

phenol, glycerin, sugar, glucose, rubber etc. The crystal nuclei absorb the additional 

agent added in the electrolyte. This prevents it to have large growth and thus deposition 

will be fine-grained. For obtaining satisfactory deposit of zinc from zinc sulphate solution 

addition of glucose or certain types of sugar is necessary. 

Factor # 7. Throwing Power: 
This is the ability of electrolyte to produce uniform deposit on an article of irregular shape 

and is one of the most important characteristics of plating or deposition bath. The 

distance between the various portions of cathode and anode will be different due to 

irregular shape of the cathode. Due to unequal distance, the resistance of the current 

path through the electrolyte for various portions of the cathode will be different but the 

potential difference between the anode and any point on the article to be plated 

(cathode) will, of course be the same and the result will be that the current density will be 

more on the portion nearer to anode and it will cause uneven deposit of the metal. 

Throwing power can be improved in two ways—firstly by increasing the distance 

between the anode and cathode and secondly by reducing the voltage drop at the 

cathode surface. In some cases decrease of current density causes a decrease in 

voltage drop at cathode, leaving more voltage available for overcoming the resistance of 

the electrolyte, thus tending to counteract any change in current concentration. This is 

the reason that solutions of the cyanides of metals usually have a better throwing power 

than solutions of the sulphates. 

Factor # 8. Polarization: 
The rate of deposition of metal increases with the increase in electroplating current 

density up to a certain limit after which electrolyte surrounding the base metal becomes 

so much depleted of metal ions that the increase in current density does not cause 

increase in rate of deposition. Use of current density beyond this limit causes electrolysis 

of water and hydrogen liberation on the cathode. This hydrogen evolved on the cathode 

blankets the base metal which reduces the rate of metal deposition. 

This phenomenon is called the polarization. Blanketing effect can be reduced by 

agitating the electrolyte. With reverse current electroplating, in which at regular intervals 

plating current is reversed for a second or so, sufficient electron concentration is 

established around the base metal and the polarization effect becomes negligible even 



with very high overall speed of plating. 

The other advantages of reverse current plating are: 

(i) unsound and inferior metal is depleted during reverse current period and flat level 

surfaces are produced, 

 

     6. Discuss the types of welding and state i) Spott welding ii)Butt welding 
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     7. The power required for dielectric heating of slab resin 150cm2 in area and 2cm 
thick is 200W, frequency 30MHz.Material has a relative permittivity of 5 and 
power factor of 0.05.Determine the voltage necessary and current flowing 
through the material. If the voltage is limited to 600V, what will be the value of 
the frequency to obtain the same heating? Assume absolute permittivity = 
8.854x10-12F/m. Determine the necessary voltage. 

 

I= 5 A, When voltage is 600V f= 53.2MHz 
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