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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 is tool signature? Write its importance.   
 b) What is Merchant circle diagram (MCD)? Explain its advantages and limitations 

of MCD. 
 

 c) Define rake angle? What are all conditions for using positive rake angle?  
 d) What is Machinability? Explain its role in machining process.  
 e) What is built up edge (BUE)? Why BUE is formed during machining.  
 f) What are the differences between orthogonal cutting and oblique cutting? Give 

examples also. 
 

 g) Write the factors affecting the tool life of a cutting tool. Also suggest remedial 
measures to increase tool life. 

 

 h) Define chip thickness ratio. What are the favorable factors for discontinuous 
chip formation? 

 

 i) Define tool life? Write and explain Tailor’s tool life equation.  
 j) How to determination temperature of chip tool interface during chip formation?  
    

Q2 a) Explain Orthogonal Rake System (ORS) with schematic diagram. (5) 
 b) In an orthogonal cutting operation following data has been observed : 

 
Uncut chip thickness t= 0.127 mm 
Width of cut b = 6.35 mm 
Cutting speed V = 2 m/s 
Rake angle  = 100 
Cutting force Fc = 567 N 
Thrust force Ft = 227 N 
Chip thickness tc  = 0.228 mm 
Determine (i) Shear angle  
                 (ii) rate of shear strain 
                 (iii) Friction angle  
                 (iv) Power for cutting operation 

(5) 

    
Q3 a) Compare the tool life of two cutting tools made of HSS and carbide at a speed 

of 30 m/min. The tool life is 130 min. The tool life equation for HSS tool is given 
by VT1/7 = C1 and for carbide VT1/5 = C2 at a cutting speed of 24 m/min. 

(5) 

 b) Explain the mechanism of tool failure with schematic diagram. (5) 
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Q4 a) A 300 mm diameter bar is turned at 45 revolutions per minute with depth of cut 
2 mm and feed 0.3 mm/rev. The forces measured at cutting tool points are : 
Cutting force = 1850 N 
Feed force =  450 N 
Calculate (i) Cutting velocity in m/s 
                (ii) Power in KW for cutting 
               (iii) Metal Removal Rate (MRR) 

(5) 

 b) Explain with neat sketch various types of chips formed during machining 
process.  

(5) 

    
Q5 a) Explain causes of Vibration & chatter in machining process. Also write how it 

affects machining process.  
(5) 

 b) Explain mechanism of cooling action. Why coolant is not used during machining 
cast iron (CI)? 

(5) 

    
Q6 a) What is tool wear? Explain various type of tool wears with neat sketch. (5) 

 b) During turning a steel rod of diameter 160 mm at a speed of 560 rpm, feed 0.32 
mm/rev and depth of cut 4 mm by a ceramic tool of geometry given as: 0o, -10o, 
6o, 6o, 15o, 75o, 0 (mm) 
The followings were observed : 
PZ =1600 N, PX = 800 N and chip thickness = 1mm  
Draw Merchant circle diagram (MCD) and with the help of   MCD determine 
values of F, N,  , PS and PN (All symbols are used as standard of notations) 

(5) 

    
Q7  Explain chip formation mechanism from thermodynamic point of view. Also 

explain with neat sketch different modes of failure under stress-fracture & 
yielding mechanism. 

(10) 

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

 a) Wedge action  
 b) Crater wear  
 c) Shear plane  
 d) Single point cutting tool  
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