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1. a)
What are the forms a Steel takes when rolled into structural shapes?
   
   

    b) 
Why are a number of passes required to roll a steel bar?




2. a) 
Sketch and explain a deep drawing setup and label its parts.




   b) 
Sketch and explain a wire drawing die.






3. a)  
Explain why extrusion is a batch or semi continuous process. Do you think that it can be made into a continuous process? Explain. 





   b)  
Why is glass a good lubricant in hot extrusion?

   c)  
Will the force in direct extrusion vary as the billet gets shorter and shorter? If so why?             

4. 
Explain the following forging operations:


a) Bending          
b) Blocking

c) Coining & Ironing



d) Trimming

5. a) 
Explain Taylor’s Principle of limit gauging, with reference to gauging of, say, rectangular holes. Discuss clearly the effect of violating the Taylor’s Principle.

    b) 
Sketch and explain any four types of plug gauges.                                             

6. a) 
With the help of neat sketches, explain how a sine bar is used to determine the taper angle of an inclined surface.

    b) 
“While measuring with a sine bar, the accuracy   of measurements falls down at angles greater 45º”. Why? Explain in detail.

7. a)
Explain the principle of measurement by light wave interference method.

 b)
Describe the use of optical flats and monochromatic light for dimensional comparison.

8. a) 
Draw a line diagram showing the light path and essential elements of the optical system of a typical optical projector suitable for inspecting profiles.

    b) 
What are the most common aberrations found in optical projectors?
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1. a) 
Write a note on control of hot rolling mills. 





   

    b) 
Explain with a neat sketch roll bending.




         

2. a) 
With a neat sketch explain the wire drawing process.





    b) 
Explain the parameters affecting wire drawing process.




3. a)  
Assume that you are reducing the diameter of two rods, one by simple tension and the other by indirect extrusion. Which method will require more force? Why?   

    b)  
Calculate the extrusion force for a round billet of 150 mm diameter, made of beryllium and extruded at 1000 oC  to a diameter of 40 mm (assume suitable data, if necessary)     

    c)  
How does extrusion differ from forging?

4. a) 
Write short notes on forging presses





    b) 
Explain the function of flash in impression die forging


    c) 
State  the advantages and limitations of cogging operations



         

5. a) 
What are snap gauges ? What are its advantages over ring gauges? Explain.  

b) 
With the help of neat sketches, explain why a GO gauge should be a full form gauge, whereas a NO GO gauge should incorporate minimum metal limit of a single dimension at a time.                                                                                   

    c) 
With neat sketches explain :


         
i) 
A Progressive type of solid plug gauge.
ii) 
A taper plug gauge.

6. a) 
Describe briefly the following                                                                     

           (i) Sine table             (ii) Sine centers.

    b) 
A 125 mm sine bar is used to set up an angle of 27º.  Determine the list of slip gauges needed.

c) 
Discuss the geometrical relationships between various elements of a typical sine bar.

7. a)
Sketch and interpret the different patterns of interference bands observed through optical flats for 
(i)  a perfectly flat surface and 
(ii)   a concave shape

    b)
What are the important measuring characteristics with optical projectors?

8. a) 
Explain the difference between a comparator and a measuring instrument. 

b) Explain the working principle of the electronic comparator.
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1. a) 
Explain briefly the various defects in rolled products.




    b) 
Explain the functions of working rolls and supporting rolls.


   

2. a) 
Explain the various defects found in a wire drawn item.




    b) 
Sketch and explain the arrangement for multiple die wire drawing machines.

3. a)  
Explain the forces in extrusion process.


                                       

   b)  
Determine the maximum force required for extruding a cylindrical aluminium billet of 25mm diameter and 50 mm length to a final diameter of 5 mm. Tensile yield stress for aluminium is 170 N/mm2, and also calculate the power loss in friction.  
4. a) 
State the advantages of both mechanical and hydraulic presses for press forging  applications
  

    b) 
Compare hammer and press forging operations


5. a) 
Explain in detail the two line standards namely:                                               

            i)  Imperial standard yard.
            ii) International Prototype Meter

    b) 
Discuss the need for wave length of light as a standard for length.                  

    c) 
Indicate clearly the various wave length standards.                                          

6. a) 
It is required to determine                                                                                

            (i) The angle of a taper plug gauge.

           (ii) The small end diameter, using sine bar, slip gauges, a roller and a dial gauge.  

Explain the procedure and derive the expressions used.

    b) 
Draw at least 2 self explanatory sketches for each of the following:              

i) Component on a sine bar.           ii) Sine bar on a component.
7. a)
Sketch and interpret the different patterns of interference bands observed through optical flats for 


(i) a convex shape and 
(ii)  a gauge block with edges rounded off.

b) Discuss the applications of optical projectors for precision measurements.
8. a) 
Explain the construction and working principle of a Solex pneumatic gauge

b) What are its applications? Explain with Examples.
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1. a) 
Explain what do you understand by the following terms:

              i) Ingot    ii) Slab    iii) Bloom     iv) Billet




            

    b) 
Name the process of manufacture of the following articles.

            i) Steel sections       ii) Tooth paste tubes

            iii) Long wires          iv) Hand tools like spanner.

2. a) 
Sketch and explain trimming and Embossing.





    b) 
Distinguish between wire drawing and tube drawing with sketches.

3. a)  
Extrusion ratio, speed and temperature all affect the extrusion force. Explain why do they?
  

    b) 
Discuss the advantages of extrusion process.


4. a) 
Name the common materials used for forging.  Give the correct forging temperature of some of the common forgeable metals.





    b) 
Describe in detail the process making a cold chisel using smith forging with rough sketches.

5. a) 
Two end bars A and B are calibrated using a calibrated bar whose length is nearly equal to the sum of the two length bars.  Explain the procedure.

    b) 
A calibrated metre end bar has an actual length of 1000.0005 mm.   It is to be used in the calibration of two bars, A and B, each having a basic length of 500 mm. When compared with the metre bar LA + LB was found to be shorter by 0.0003 mm.  In comparing A with B it was found that A was 0.0006 mm longer   than B.  Find the actual length of A and B.

c) 
A level comparator has a vial radius of 200 m, divisions 2.5 mm apart and contact feet at 20 mm centre distance.  Calculate the difference in length of two gauges under comparison if the total bubble displacement is 5 divisions.
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6. a) 
Define the following terms connected with spirit levels.                             

             (i) Sensitivity       (ii) Constant of Level (Apparent Sensitivity)

    b) 
Derive an expression for displacement of bubble in terms of radius of curvature, base length of level and displacement height.

c) 
In a precision level, each division of the scale is 2 mm.   If the radius of curvature of the vial is 103 metres, determine:

            i) 
Sensitivity in seconds

            ii) 
Sensitivity in mm/metre

           iii)  
Level constant in radians. 

If base length =100 mm, Air bubble moves through 2 divisions, calculate the difference in height.

7. a)
Discuss the relative merits and demerits of the Mean line and Envelope system of measurement of surface finish.

    b)
As per ISI specifications, how many roughness grade numbers are specified?


Draw the roughness symbol for each grade and indicate its roughness value. 

    c)
Explain how CLA index number is determined.

8.
With the help of neat sketches describe how a dial gauge may be used as:

a) Comparator 

b) Part of limit gauge 

c) A fiducial indicator

d) A test indicator.
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