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- - -

1 a)
What do you understand by the term ‘damping’ of an instrument?

b) How is the damping effect achieved in the Sigma mechanical comparator?

c) Briefly explain the working of mechanical optical comparator.

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

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

3 a)
Discuss the following terms in connection with surface finish measurements.


i) Envelop method

(ii) Crest line method

b) Describe the working principle of profilograph with the help of neat diagram.

4 a)
What is the difference between hot rolling and cold rolling.

b) Write the dimensions of Billets, Blooms and Slabs.

c) Compare the properties of hot and colo worked parts.

5 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?

6

Explain the following with suitable sketches 



a) Rotary forging


b) Wobble forging

7 a)
Explain the terms:



i) Lower Deviation
ii) Upper Deviation
iii) Fundamental Deviation

b) Differentiate between Hole Based System of Limits and Fits and Shaft Based System of Limits and Fits.


c) Show on a sketch the disposition of tolerances on holes and shafts for the 3 basic types of fits both in hole based system and shaft based system.

8 a)
With the help of sketches explain the constructional details and working of a dial gauge.  Clearly indicate in your answer, how the magnification is achieved.

b) What characteristics you expect of a good dial indicator.

c) Outline the uses of a dial gauge.
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1 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?

2 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.

3 a)
Explain the importance of the assessment of surface texture.

b) What are the relative merits of Tomlinson surface recorder and Talysurf machine?

4 a)
Show by sketch the various roll arrangements used in rolling mills.

b) Describe and specify the merits of different kinds of rolling mills.

5 a)
Explain why cold extrusion has become an important manufacturing process?

b) Discuss about the three principal extrusion defects.

6 a)
State the advantages of both mechanical and hydraulic presses for press forging applications 

b) Compare hammer and press forging operations.

7 a)
Differentiate between Interchangeable assembly and Selective assembly, with suitable examples?

b) With the help of neat sketches, state the essential conditions for 

(i) Clearance fit and

(ii) Interference fit

8 a)
Explain what you understand by the term ‘Airy points’ State the condition to achieve it?

   b)
Distinguish between Primary, Secondary, Tertiary and working standards of length.

c) Discuss the procedure for comparison of an end gauge with a line standard by displacement method.
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1 a)
Explain the difference between a comparator and a measuring instrument.

b) Explain the working principle of the electronic comparator.

2 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.

3 a)
Differentiate between primary texture and secondary texture.

b) Draw the neat sketch of tracer type profilograph and explain its working

4 a)
What are the advantages and disadvantages of cold working?

b) Explain briefly the theory of rolling.

5 a)
Describe the types of metal flow that occur in extrusion.  Why they are important

b) Compare forward and backward extrusion processes.

6 a)
Describe roll forging and its principal uses.

b) Describe press forging. How does it differ them drop forging.

7 a)
Explain the concept of Limit gauging, taking the example of gauging of holes and shafts. Bring out the advantages and disadvantages of using limit gauges.

b) Discuss about the  tolerance and wear allowances on limit gauges.

8 a)
Explain the construction and use of 

i) Vernier bevel protractor

ii) Optical bevel protractor

   b)
Sketch the various types of sine bars.
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1 a)
What are the limitations when determining linear dimensions using direct measurement techniques involving working standards?

b)
With the help of neat sketch explain the principles of a tool maker’s microscope?

2 a)
What are the important uses of optical projectors?

b)   Sketch a set up for checking cylindrical plug gauge with reference to gauge blocks      

 and optical flats and explain how testing is done

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


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

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

c) Explain how CLA index number is determined.

4 a)
Sketch and explain free body diagram for wire drawing process.

b)
Why is it necessary to provide proper clearance between the punch and the die in a shearing operation. Give reasons.

5 a)
Discuss about the design considerations of extrusion process.

b) Write short notes on extrusion equipment.

6 a)
How is forgeability defined

b) Why is intermediate shape important in forging operations

c) Explain the various steps involved in drop forging

7 a)
Discuss in detail the salient features of the systems of limits and fits as per Indian standard.

b) Explain how the  (i) British system of limits and fits and 

 (ii) ISO system of limits and fits

are different from the Indian system, with regard to fundamental deviations and grades of tolerance.

8 a)
With the help of neat sketches, explain the working of a differential screw type micrometer.

b) Describe the method of checking flatness and squareness with the axis of spindle end of an external micrometer.
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