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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  
Q1  Answer the following questions: (2 x 10) 

 a) What are the cutting tool materials used for machining? Give example of two 
modern cutting tool material. 

 

 b) How a milling machine is specified.   
 c) What is the significance of providing rake angle and clearance angle on tool.  
 d) Name any two devices for recording cutting forces.  
 e) Explain the “Piispanen Model of Metal cutting”.  
 f) State the limitations of the single shear plane theory.  
 g) Explain tool in hand nomenclature?  
 h) What is Built-up edge? Write down the advantages and disadvantages of it.  
 i) What class of materials on machining give discontinuous chips and what class 

give continuous chips? 
 

 j) Write down the relation between shear angle and the cutting ratio.  
    

Q2 a) What is the difference between orthogonal and oblique cutting. ( 2) 
 b) Explain the merchant circle diagram in an orthogonal cutting process and 

express the shearing force, frictional resistance and normal force in term of 
cutting force and feed force. Using the velocity relationship show that FcVc= Fs Vs 
+ F Vchip where Vc, Vs and Vchip are the cutting, shear and chip velocities 
respectively and Fs and F are the forces along the shear plane and the friction 
force respectively. 

(8) 

    
Q3 a) What do you mean by rake angle and what are the types of rake angle used? 

State the advantages and disadvantages. 
(5) 

 b) In a single point cutting tool used for turning the geometry as per ASA system 
Back rake angle= 8 
Side rake angle= 14 
Side cutting edge angle= 15. Calculatethe values of inclination angle and 
orthogonal rake in ORS of tool signature. 

(5) 

    
Q4 a) Define chip reduction coefficient. Prove that the strain in chip is minimum when 

the value of K= 1. 
(5) 

 b) The nomenclature of a single point cutting tool is specified as   5-10-8-8-10-75-3 
mm ORS. Determine the tool angles for the cutting tool in ASA and sketch its 
geometry. 

(5) 
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Q5 a) Sketch and describe the essential elements of a two lipped twist drill? (5) 
 b) What is the difference between up milling and down milling? When is each used? (5) 
    

Q6 a) What is machinability? Derive the expression for optimum cutting speed for 
minimum cost as well as for maximum rate of production in a turning operation. 

(5) 

 b) Define tool life. What are the factors affecting tool life and also discuss the role of 
cutting fluid on tool life? 

(5) 

    
Q7  In an orthogonal turning if the feed is 1.5 mm/rev and chip thickness after cutting 

is 2 mm. The tool bit has a rake angle of 10. If shear strength= 60 MPa. 
Width of cut= 10 mm 
Cutting velocity= 30 m/min 
Co-efficient of friction= 0.9 
Determine the following 

a) Chip thickness ratio and shear angle. 
b) Shearing force. 
c) Friction angle. 
d) Cutting force. 
e) Power required during the cutting. 

(10) 

    
Q8  Write short answer on any TWO: (5 x 2) 

 a) Lathe tool dynamometer  
 b) Economics of machining  
 c) Taylor’s tool life  
 d) Tool wear and wear measurement  
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