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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions :  multiple type or dash fill up type : (2 x 10) 

 a)  For large positive back rake angle, tool will be 
(i) Weaker (ii) Stronger 
(iii) Smoother (iv) Harder 

 

 b) Which of the following will give better chip flow? 
(i) Positive back rake angle tool 
(ii) Negative back rake angle tool 
(iii) Zero back rake angle tool 
(iv) None of the mentioned 

 

 c) In ASA System, if the tool signature is 8-6-5-5-10-15-2-mm, then the side rake 
angle will be 
(i) 5° (ii)  6° 
(iii) 8° (iv) 10° 

 

 d) Tool life in orthogonal cutting is  
(i) More than the tool life in oblique cutting 
(ii) Less than the tool life in oblique cutting 
(iii) Equal to the tool life in oblique cutting 
(iv) Cannot say 

 

 e) Continuous chips are formed during metal cutting operation due to 
(i) Ductile work materials 
(ii) Large rake angle 
(iii) High cutting speed 
(iv) All of the above 

 

 f) Tool life of the cutting tool is most affected by 
(i)  Cutting speed 
(ii) Tool geometry 
(iii) Cutting feed and depth 
(iv) Microstructure of material being cut 

 

 g) Which of the following cutting conditions greatly affects the tool wear? 
(i) Cutting speed 
(ii) Feed 
(iii) Depth of cut 
(iv) None of the above 

 

 h) In which type of metal removal process, grinding is included?  
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(i) Conventional machining 
(ii) Abrasive process 
(iii) Nontraditional machining 
(iv) None of the mentioned 

 i) In Electro- Discharge Machining (EDM), the tool is made of 
(i) Copper 
(ii) High speed steel 
(iii) Cast iron 
(iv) Plain carbon steel 

 

 j) Which of the following is not the type of nontraditional machining? 
(i) electrochemical process 
(ii) chemical machining 
(iii) mechanical energy process 
(iv) none of the mentioned 

 

    
Q2  Answer the following questions : Short answer type : (2 x 10) 

 a) Write the relations between ORS and ASA of tool angles.  
 b) What is clearance or relief angle? Why clearance or relief angle never 

becomes zero or negative? 
 

 c) What is centerless grinding? Name various feeding methods used in 
centerless grinding process. 

 

 d) Why negative rake angle is employed for cutting hard and strong materials?  
 e) What is Built up edge? Name major factors that contribute formation of B.U.E.  
 f) Define chip thickness ratio? Why discontinuous type chips are preferred over 

continuous type chips?  
 

 g) Write major difference between traditional and non traditional machining 
process. 

 

 h) Write down the specifications of a grinding wheel. Explain it with example.  
 i) What is wear? Name the factors that contribute in flank wear.  
 j) What is cutting fluid? Write major criteria’s for selection of cutting fluid.  
    
  Part – B (Answer any four questions)  

Q3 a) Explain various elements of a Single point cutting tool with the help of neat 
diagram and show various angles on it. Also write functions of angles. 

(10) 

 b) A 12 mm hole is to be drilled through a 20 mm thick plate. The cutting speed 
is 12 mm/Min and the feed rate is 0.12 mm/rev. Estimate the required time for 
machining. Consider over travel plus clearance of the tool is 5 mm. 

(5) 

    
Q4 a) What is Taylor’s tool life equation? Explain major parameters affecting tool 

life. 
Using Taylor’s equations calculate the percentage increase in tool life when 
cutting speed is reduced by 50%. Assume n = 0.5, C = 400. 

(10) 

 b) The following data obtained during turning of mild steel work piece: 
Feed= 0.19 mm/rev 
Chip thickness= 0.385 mm 
Depth of cut = 2 mm 
Calculate (i) Chip thickness ratio   (ii) Shear angle 

(5) 
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Q5 a) Draw and explain Orthogonal rake system with a neat sketch and indicate 
different angles on the sketch. 

(10) 

 b) Explain chip formation mechanism with a neat sketch. Also indicate shear 
zone on the sketch. 

(5) 

    
Q6 a) What is indexing? Name different methods of indexing. Explain differential 

indexing method with neat sketch. 
(10) 

 b) Explain Quick return mechanism with neat sketch. (5) 
    

Q7 a) Explain various type of tool wear with neat sketch. Also suggest remedial 
measures to prevent wear. 

(10) 

 b) Why soft wheel is used to grind hard material and hard grinding wheel for soft 
materials. Also write two applications of each. 

(5) 

    
Q8 a) Write Merchant’s theory. Derive Force and velocity relationship in metal 

cutting process. 
(10) 

 b) Differentiate between Capstan and turret lathes with neat sketch. (5) 
    

Q9 a) Explain the working principle of Abrasive Jet Machining process with a neat 
sketch. Also state its characteristics, advantages, disadvantages and 
applications. 

(10) 

 b) What are the desirable properties of cutting tool materials? Briefly explain 
cemented carbide tool material. 

(5) 
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