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Answer any FIVE questions

All questions carry equal marks
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1.a)
Define tool signature.

   b)
Explain each term of a tool designated as 8, 12, 10, 7, 0, 15, 1.5mm.

   c)
What is chip formation? Describe different types of chips with the help of neat sketches.

2.a)
What is a multipoint cutting tool?

   b)
Sketch  twist drill and describe its various elements.

3.
Explain the following related to the milling cutters:

a)
Cutting speed estimation


b)
Cutter sharpening.


c)
Number of teeth on the cutter.


d)
Power estimation.

4.a)
Explain the different types of reamers.

   b)
Discuss the different reaming allowances.

   c)
Discuss the different operations performed by the broaches.

5.a)
Explain why the clearance should be provided on punch or die.

   b)
What are the factors to be considered while designing a punch set? Briefly explain.

   c)
Describe the important methods of retaining metal in draw dies in drawing operation.

6.a)
Briefly discuss the following related to jigs and fixtures:


i)
Choosing a locating surface.

ii)
Profile locators.

iii) Equalizing jacks.

iv) Setting blocks 
   b)
Distinguish between Hydraulic, Magnetic and Vacuum clamping devices.
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7.a)
Discuss the advantages and limitations of forging dies.

   b)
Briefly discuss the following:


i)
Hole basis system.


ii)
Shaft  basis system.
   c)
Explain the importance of tool layout in the manufacturing industry.
8
Write short notes on the following:

   
a)
Design features of metal spinning


b)
Drill jigs.


c)
Forming dies.
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1.a)
Name and explain the various materials used for cutting tools.
b)
Explain the effect of geometrical parameters of single point cutting tool on its performance.

2.a)
Sketch a plain milling cutter and explain the various elements of the cutter.

b)
What is chip breaker? What are the functions of chip breakers? Briefly discuss the different types of chip breakers.

3.a)
Discuss the following angles of a twist drill.


i)
Point angle

ii)
Lip clearance angle


iii)
Rake angle

iv)
Relief angle

b) Discuss the various parameters which affect the drilling torque .

4.a)
What is form tool? What are the various advantages of form tools over single point cutting tool?

   b)
Draw the neat sketch of an internal broach and explain the various elements of internal broach.

5.a)
Define the following press operations.


i)
Blanking

ii)
Drawing


iii)
Lancing

iv)
Parting

b) Discuss the effect of excessive clearance on the punch and die.

c) Describe the method to determine blank size to manufacture a cup.

6.a)
Explain the Taylor’s principle.

   b)
Discuss about the various allowances on the forging dies.

   c)
What are plastic tools? How they differ from single point cutting tool?

7.a)
Discuss the different types of locating pins.

   b)
Briefly discuss about quick action clamps and nuts.

   c)
Explain the effect of tool cost, production rate and profit rate on the tool life.
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8.
Write short notes on the following:


a)
3-2-1  locating principle.


b)
Go and NOGO ganges.


c)
Design features of metal spinning.
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1.a)
State the characteristics of carbide tools.
   b)
Explain with the help of neat sketch the complete geometry of a single point cutting tool.

2.a)
Discuss the effect of geometrical parameters on the cutting tool performance.

   b)
Compare the cutting forms and design features between HSS and carbide tipped tools.

3.a)
Discuss the following terms related to the reamers:


(i)
Bevel lead angle
(ii)
Circular land.


(iii)
Cutting edge length
(iv)
Taper lead length.

b) Sketch a broaching tool and list the various details on it.

c) Distinguish between the following:

i) Pull and push type broaches.

ii) Internal and External broaches.

4.a)
Define the following terms related to twist drill and discuss the factors on which the following terms depends:


i)
Cutting speed.


ii)
Depth of cut


iii)
Cutting feed.

b) Draw a neat sketch of a plain willing cutter and label the different elements on it.

c) Distinguish between up-willing and down-milling.

5.a)
What is a die? Draw a neat sketch of a die and discuss the various parts.

   b)
Describe various types of shear which can be applied to a die and a punch.

   c)
Derive the formula for calculating number of draws to make a cup

6.a)
State the basic rules for location.

b)
Discuss the advantages and disadvantages of hydraulic clamping devices over other types of clamping devices.

c)
Describe the various types of drilling jigs.
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7.a)
Draw the tool layout for single spindle automatic lathe and explain briefly.

   b)
How do you estimate the various limits on GO and NOGO gauges? Explain with the help of neat sketches.

   c)
Distinguish between trimming operation and spinning operation.

8.
Write short notes on the following:


a)
Shear forming and flow forming.


b)
Economic analysis of jigs and fixtures.


c)
Plastic tools.
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1.a)
List the main requirements of cutting tool material.

   b)
Discuss the design features of HSS and carbide tipped tools.

2.a)
Draw a neat sketch of a twist drill and show the various angles and explain them briefly.

   b)
Explain the important features of cutting tools used in mass production systems.

3.a)
Explain the following terms with reference to a plain milling cutter.


i)
Lip angle

ii)
Relief angle


iii)
First clearance angle
iv)
Second clearance angle.

   b)
Explain how to calculate the minimum number of teeth on the milling cutter. Discuss the factors that decides the number of teeth.

4.a)
Define the following terms and write the mathematical expressions to determine them:


i)
Length of broach


ii)
Number of teeth on broach


iii)
Power required for broaching


iv)
Cutting speed of broach.

   b)
Explain the different types of broaches with the help of neat sketches.

5.a)
Explain the following terms:


i)
Drawing ratio.


ii)
Clearance between punch and die.


iii)
Drawing force.

   b)
Discuss the following terms used in bending operations:


i)
Spring back
ii)
Bend allowances.

   c)
Distinguish between shear forming and flow forming.
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6.a)
Discuss the functions of jig bushes.

b)
Explain the following types of fixtures:


i)
Milling fixture


ii)
Boring fixture


iii)
Broaching fixture.

c)
Describe the design principles for jig and fixture.

7.a)
Explain the following for a forging die with the help of neat sketch:


i)
Flash

ii)
Cutter


iii)
Draft

iv)
Parting line

b) Discuss the application of plastic tools.

c) Discuss the various components involved in estimation of cycle time of an automated lathe machine.

8.
Write short notes on the following:


a)
Limit gauges


b)
Hydraulic clamping


c)
Progressive dies
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