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III B. Tech I Semester Regular/Supplementary Examinations, October/November - 2016 

METAL CUTTING & MACHINE TOOLS   
(Mechanical Engineering) 

Time: 3 hours                                              Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

2. Answering the question in Part-A is compulsory 

3. Answer any THREE Questions from Part-B 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A 

1 a) Name the factors that contribute to the formation of segmental chips. [4M] 

 b) Why two sets of guide ways are required in lathe machine. [3M] 

 c) Why reaming operation is performed. [3M] 

 d) Explain the relative characteristics of climb milling and up milling. [4M] 

 e) How are the grit size and surface finish related in grinding? [4M] 

 f) What is the purpose of clamping? [4M] 

PART -B 

2 a) In an orthogonal cutting process, following data were observed; chip length of 80 

mm was obtained with an uncut chip length of 200 mm and the rake angle used was 

20
o
 and depth of cut is 0.5mm. The horizontal and vertical components of cutting 

force were 2000 N and 200 N respectively. Determine the shear angle, friction 

angle and resultant cutting force. 

[6M] 

 b) Describe the tool represented by 10, 10, 6, 6,8,8,1 mm in ASA system. [6M] 

 c) How does a lubricant and cutting fluid differ from each other? 

 

[4M] 

3 a) Name the different work holding devices or methods in capstan and turret 

lathes.Describe any one with neat sketch. 

[8M] 

 b) Explain the principle of operation of a Multi-spindle progressive action type 

horizontal automatic machine. 

 

[8M] 

4 a) Explain with the help of neat sketch open belt and cross belt drive mechanism used 

in planer machine. 

[8M] 

 b) Explain with neat sketch the construction and working principle of radial drilling 

machine. 

 

[8M] 

5 a) List the various types of milling cutters. With a neat sketch explain cutter geometry. [8M] 

 b) Draw a neat sketch of universal dividing head and explain its working. 

 

[8M] 

6 a) What are the various factors to be considered in selection of a grinding wheel? 

Discuss each in detail. 

[8M] 

 b) Describe the continuous broaching machines. 

 

[8M] 

7 a) Explain the principle of six point location. [8M] 

 b) What are the advantages and disadvantages of CNC machines? [8M] 
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PART –A  

1 a) What are main functions of cutting fluids? [4M] 

 b) List commonly used used attachments on lathe? [3M] 

 c) Why reaming operation are is performed? [3M] 

 d) Why is milling a versatile machining process? [4M] 

 e) Write any two advantages and limitations of broaching? [4M] 

 f) Differentiate between a jig and fixture.  [4M] 

PART -B 

2 a) Draw a neat sketch of a single point cutting tool indicating its complete geometry 

on it. 

[8M] 

 b) An experiment was conducted on a M.S. tube of 200 mm diameter and 3 mm thick. 

An orthogonal cut was taken with a cutting speed of 80 m/sec and 0.15 mm/rev. 

feed with a cutting tool having back rake angle of -10
0
. It was determined that 

cutting force= 150 kg, feed force = 40 kg, net horse power for cutting was 3 h.p. 

and chip thickness was 0.25 mm. calculate the shear strain and shear energy per unit 

volume. 

 

[8M] 

3 a) Describe, with the help of a neat sketch, working of a collet chuck. [6M] 

 b) Draw a tool layout for production of hexagonal button using capstan lathe. [6M] 

 c) Describe the characteristics of jig boring machine.  

 

[4M] 

4 a) How will you adjust the length of stroke and ram position in shaper? [8M] 

 b) Describe the construction and working of jig boring machine. 

 

[8M] 

5 a) With the help of a simple diagram explain the role of each element of milling cutter. [8M] 

 b) Explain different types of indexing methods with example. 

 

[8M] 

6 a) What is the difference between lapping and honing? [8M] 

 b) Describe the centre less grinding process. What are the various feeding methods 

used in centre less grinding. 

 

[8M] 

7 a) Explain any one milling fixture with neat sketch [8M] 

 b) Describe the following tool positioning systems: 

(a) Point to point system    (b) Straight line system  (c) Contouring system 

[8M] 
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PART –A  

1 a) What are the main factors that contribute the tool life [3M] 

 b) Explain the functions of the saddle on a lathe. [4M] 

 c) Find the time required for drilling a 18 mm hole in work piece having thickness 50 

mm. Assume cutting speed 12 m/min and feed 0.2 mm/revolution. Neglect the length 

of approach. 

[4M] 

 d) Differentiate between up milling and down milling. [4M] 

 e) Differentiate between grit and grade of a grinding wheel. [4M] 

 f) Give the complete classification of jigs? [3M] 

PART -B 

2 a) Explain why studying the types of chips produced is important in understanding 

metal cutting operation. 

[6M] 

 b) When cutting mild steel at 50 mpm, a carbide tool, had a life of 2 hrs. Calculate the 

tool life if the same tool is used at a speed 25% higher than previous one. Also 

compute V if the tool is require to have tool life of 3 hrs. Take n=0.27. 

[6M] 

 c) What are the major properties required of cutting tool materials? 

 

[4M] 

3 a) Distinguish between the turret lathe and capstan lathe with the help of suitable 

sketches. 

[6M] 

 b) Briefly describe the steps in cutting a V thread on an engine lathe. [6M] 

 c) What do you understand by parallel action and progressive action in multi-spindle 

lathes? 

 

[4M] 

4 a)  How to do you adjust the length of the stroke in shaper? Explain with diagram. [8M] 

 b) How do you carry deep hole drilling? Discuss in detail. 

 

[8M] 

5 a) Describe the different types of cutters used in milling operations and give an 

application of each type. 

[8M] 

 b) How will you cut T-slots and keyways in a milling machine? 

 

[8M] 

6 a) State the merits and demerits of honing and give some applications of this process [8M] 

 b) Explain the external centre less grinding process with sketch. 

 

[8M] 

7 a) What are the essential characteristics in the proper design of jigs and fixture? [8M] 

 b) With the help of a neat diagram, explain the constructional features of CNC 

machines. 

[8M] 
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PART –A  

1 a) What assumptions were made by Merchant in arriving at his famous Merchant’s theory?  [4M] 

 b) What are mandrels and why are they used? [4M] 

 c) State the functions of clapper box in shaper. [3M] 

 d) Explain Why milling is such a versatile machining operation. [4M] 

 e) Write any two advantages and limitations of broaching? [4M] 

 f) What is the best method to locate a rough surface? [3M] 

PART -B 

2 a) Draw a Merchants circle diagram and derive expressions to show relationships among 

the different forces acting on the cutting tool and different parameters involved in 

metal cutting. 

[10M] 

 b) The lives of two cutting tools governed by equation 

 VT
0.125

 =2.5 and VT
0.25 

= 7 

Respectively in certain machining operation, where V is cutting speed in m/s and T is 

the tool life in seconds. Find out the speed at which both tools have the same tool life. 

Also calculate the corresponding tool life. 

 

[6M] 

3 a) Draw a neat sketch of taper turning by taper turning attachment method.   [8M] 

 b) Describe the advantages and applications of having a hollow spindle in the headstock 

of a lathe? 

[4M] 

 c) How the total production time on a turret lathe is minimized? 

 

[4M] 

4 a) Explain about the table feed mechanism of a shaper machine with neat sketch? [8M] 

 b) Draw a neat sketch of a standard twist drill and indicate the nomenclature of various 

parts and angles. 

 

[8M] 

5 a) What is compound indexing? How it is done? [8M] 

 b) Explain the method of carrying out the following milling operations: 

(a) Milling flat surface   (b) Squaring stock by milling    

(c) Gang milling             (d) Profile milling 

 

[8M] 

6 a) Describe the process of hand lapping. [8M] 

 b) How is center less grinding different from cylindrical grinding? 

 

[8M] 

7 a) Differentiate between a jig and fixture. Explain the principle of 3-2-1 location. [10M] 

 b) What are the applications of CNC? [6M] 
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