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Note: 1.Answer any FIVE questions




           2.All questions carry equal marks.




           3.Draw neat sketch where ever necessary.

1.a)
With neat sketches, explain the ASA system of single point cutting tool nomenclature.

b) How does each of the angle affect the performance of single point cutting tool?

2.a)
What are chip breakers?  What are the different types of chip breakers?

b) Compare a twist drill with conventional single point cutting tool.

c) How is feed in a drilling operation selected?

3.a)
What are the forces acting on a milling cutter during slab milling?

b) What are the different types of reamers?  Explain about one with a neat sketch.

c) What are the applications of broaching?

4.a)
Draw a neat diagram of simple die-set used for die cutting operations.  Also explain the function of each element.

b)   What are the different methods of bending sheet metal?  Calculate the bending  

force in tonnes for a 450 bend in 24ST3 aluminum, 0.0621 in thick, 4 feet long with  a die opening 8 times the thickness.  The bend is made by air bending method.

5.a)
It is required  to punch a circular hole of 10mm dia in a plate of 12mm thickness.  Determine whether it is possible to punch the above hole using a punch of compressive strength 2000 N/mm2.  The punch length is 100mm.  Shear strength of sheet material is 600 N/mm2.

b) Discuss about shear spinning and tube spinning.  What is spinnability?

6.a)
What are the different principles of pin location?  Explain the 3-2-1 location principle in detail.

b) What  are the elements of  jigs and fixtures in general?

c) What are the advantages and limitations of magnetic chucking?

7.a)
What are the problems associated with radial location?  How can they be solved?

b)    What are the important considerations that have to be made in forging die design?  

         Discuss about one in detail.

8.
Write short notes on the following.

(a)
Limit gauging

(b)
Types of jig bushes 
(c)
Vacuum Clamping 
(d)
Plastic tooling materials.
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1.a)
Explain the following features of high production tools

(i) Use of negative rake angles

ii)
Principle of restricted contact

(ii) Compounding of cuts

   b)
Explain the normal rake system with neat sketches.


What are the advantages of this system over ASA and ORS systems?

2.a)
What are the properties desired for any cutting tool material?

Discuss about the feature of any two cutting tool materials.

b)
Design a circular form tool and sketch its geometry for machining a semicircular groove of 5mm radius on a mild steel rod of 40mm dia. Take rake angle 100 and clearance angle 60
3.a)
Write the procedure for designing a broach. Calculate the number of teeth required for cutting a key way to 12mm wide and 6mm deep in a hole of 40mm length and 60mm diameter.

  b)
What are the different types of milling cutters? Discuss about the face milling cutter in detail.

4.a)
A hole of the shape shown in the following figure is to be punched in a material 2mm thick, shear strength 2000N/mm2. Calculate the tonnage requires for the press. At what location should the force be applied ? what should be the size of punch and die opening?


Note: Units are in mm.
 b)
Discuss about the different methods of reducing punch load.
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5.a)
What is spring back? How can it be taken care of ?

   b)
Discuss about the metal flow in a drawing process.

   c)
How is the blank size for drawing a shell obtained?

6.a)
Discuss about the problems in drilling process and bring out how the use of a jig solves these problems.

   b)
What are the principles of pin location. Explain the six point location principle in detail.

7.a)
How is cycle time for single spindle automatics estimated?

   b)
What is gauge tolerance? Design limit gauges to check the hole-shaft pair      
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8.
Write short notes on 

a) Plastics as tooling materials

b) Blanking and piercing.

c) Parting line in forging dies.

d) Shear spinning.
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1.a)
Explain the ORS system of tool nomenclature for a single point cutting tool.

   b)
What are the desirable properties of cutting tool materials?

c) Discuss about HSS as a tooling materials.

2.a)
What are the problems associates with continuous chips? How can they be overcome?

   b)
Give the graphical procedure for designing a circular form tool.

3.a)
What are the advantages and limitations of broaching as compared with other process?

  b)
Discuss about the following elements of reamer design.


i)
Diameter
ii)
Length of the body
iii)
Number of teeth


iv)
Shape of teeth.

4.a)
Design a progressive die for producing a washer.

   b)
Discuss about the scrap strip layout.

5.a)
Discuss about the different bending dies and bending methods.

   b)
What are the variables affecting metal flow during a drawing process?

   c)
Calculate the blank size required to draw a cup of diameter 60mm(outer diameter) and height 40mm. The corner radius of cup is negligible compared with its diameter.

6.a)
What are quick acting clamps? Explain about any three with neat sketches.

   b)
Discuss about location of cylindrical surfaces.

7.a)
Differentiate between Jigs and Fixtures.

   b)
What are the different fields in which plastics can be used as tooling materials? What are the different plastics suitable as tooling materials?

8.a)
What is gauge tolerance? How should it be applied to Go and Not Go gauge with respect to work tolerance?

   b)
Draw a neat diagram of a indexing jig and explain.
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1.a)
What are the desirable properties of any cutting tool material? Discuss about the 


(suitability of) different tool materials based on those properties.

  b)
Explain the ASA system of tool nomenclature for single point cutting tools.

2.a)
What are the problems associates with high speed machining? How can they be overcome?

  b)
What are form tools? When should they be preferred?

3.a)
What are the elements of an internal broach? What are the limitations of broaching?

  b)
How are the number of teeth on a milling cutter chosen?

  c)
Discuss about grinding of milling cutters.

4.a)
Explain the shear action in die-cutting operations. Why is clearance provided on die or punch in those operations?

   b)
It is required to cut a blank of the shape and dimensions shown in the following figure from a 4mm sheet of ultimate strength in shearing 25kg/mm2


R30
Note: dimensions are in mm.


         60



 20


hole

What is the tonnage required for the press to punch this blank? Where should the


force act?

5.a)
What is spring back?  What are the methods of over coming spring back in bending ?

  b)
Discuss about the metal flow in cup drawing process.
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6.a)
What are Jigs and Fixtures? When are they employed? What are their basic elements?

   b)
What is the function of drill bush ? What are the different types of drill bushes?

7.a)
What is meant by (i)
Fool proofing
(ii)
Redundant location.

    
(iii)
3-2-1 location principle.

   b)
State Taylor’s principles of gauge design. Why is it necessary to take deviations from Taylor’s principles?

8.a)
Give the detailed procedure that has to be followed in cam design for single spindle automatic of the turret type.

  b)
Discuss about forging tolerance and allowances.
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