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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. 

  
Q1  Answer the following questions : (2 x 10) 

 a) What is meant by oblique cutting?  
 b) What is ‘tool signature’? Give an example.  
 c) What is the significance of helix angle in a twist drill?  
 d) Why negative rake angle is normally employed for cutting hard and strong 

materials? 
 

 e) How is the nose radius of a cutting tool selected?  
 f) Why is heat generated in metal machining?  
 g) What is clearance angle of single point cutting tool?  
 h) What is high speed steel? Write its compositions.  
 i) Name the factors that contribute to flank wear.  
 j) Why are discontinuous chips preferred over continuous type?  
    

Q2 a) Sketch a single point cutting tool under ORS system. Discuss different tool 
angles and their significance in machining. 

(5) 

 b) What are different tool materials? Discuss the composition, applications and 
limitations of any two tool materials. 

(5) 

    
Q3 a) Describe the measurement of cutting forces in turning using dynamometer 

with a neat sketch. 
(5) 

 b) Derive an expression for cutting force and feed force in metal cutting with the 
help of Merchant’s circle diagram. 

(5) 

    
Q4 a) Explain briefly the various angles of a twist drill with a neat sketch. (5) 

 b) Describe the mechanism of chip formation in metal cutting. (5) 
    

Q5 a) Explain the procedure for the determination of interface temperature from 
dimensional analysis. 

(5) 

 b) What are thecoolants are used in metal machining? Describe briefly the 
mechanism cooling action during machining. 

(5) 

    
Q6 a) What are the factors affecting tool life? (5) 

 b) Discuss the reasons and mechanisms of tool failure with suitable examples. (5) 
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Q7  Discuss briefly economics of metal machining. 

The following data were obtained during machining on a Lathe: 
Machining constant = 80; Tool changing time = 5 min; 
Tool depression cost/grind = Rs. 1.20 per grind; 
Operating cost = 25 paise per min; 
Work loading & unloading time = 35 sec; 
Feed = 0.25 mm/rev and Taylor’s tool life exponent = 0.25; 
Job length = 450 mm machined all over in four passes; 
Cutting speed= 30m/min; Work diameter = 55 mm; 
Idle time per piece =4 min; Tool grinding cost = Rs. 1.20 per grind. 
Determine (i) Optimum cutting speed for minimum cost, (ii) Tool life 
corresponding to above optimum cutting speed, (iii) Cutting speed for 
maximum production and (iv) Machining cost per piece. 

(10) 

    
    

Q8  Write short answer on any TWO: (5 x 2) 
 a) Forces in drilling and slab milling  
 b) Flank wear and crater wear  
 c) Machinability and tool life  
 d) Vibration and chatter in metal machining  
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