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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

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

 a) On increasing the value of rake angle, the strength of tool ______. 
 i) Increases 
 ii) Decreases 
 iii) Remains constant 
 iv) Is unpredictable 

 

 b) Which of the following is not a specification of lathe machine tool? 
i) Chuck size 
ii)Swing over diameter 
iii) Distance between centres 
iv) Bed length 

 

 c) Only two perpendicular components of cutting force act on the tool in case of 
____cutting. 
 (i) Oblique 
(ii) Orthogonal 
(iii) 3D cutting 
(iv)Inclined cutting 

 

 d) In shaper machine tool, work piece ______ and tool ________. 
(i)reciprocates, rotates 
(ii)remains stationary, rotates 
(iii)remain stationary, reciprocates 
(iv)rotates, reciprocates 

 

 e) Segmental chips are formed during machining 
 (i)mild steel 
(ii)cast iron 
(iii)high speed steel 
(iv)high carbon steel 
  

 

 f) Offset of tailstock is done for_______. 
(i) taper turning 
(ii) straight turning 
(iii) both turning of taper type and straight type 
(iv) none of the mentioned 
 

 

 g) Drilling is an example of 
(i)orthogonal cutting 
(ii)oblique cutting 
(iii)simple cutting 
(iv)uniform cutting 
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 h) The cutting tool in a milling machine is mounted on 
(i)Spindle 
(ii)Arbour 
(iii)Column 
(iv)knee 
  

 

 i) The tool made of cemented carbide wear out faster at 
(i)slow speeds 
(ii)medium speeds 
(iii)fast speeds 
(iv)very fast speeds 
  

 

 j) The rake angle required to machine brass by high speed steel tool is 
(i)     0° 
(ii)   10° 
(iii)  20° 
(iv) -10° 
   

 

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) What is the rake angle? Why rake is provided to the cutting tool?  
 b) What is orthogonal cutting? Explain it (orthogonal cutting) with neat sketch.  
 c) What is tool life? Show the relationship between cutting speed and tool life.  
 d) What are the advantages and disadvantages of ceramics as cutting tool 

material? 
 

 e) What is merchant circle diagram (MCD)? Write down functions of MCD.  
 f) What is tool signature? What is the importance of “tool signature”?   
 g) Define: chip thickness coefficient and cutting ratio  
 h) What is the difference between drilling and boring?  
 i) How a lathe can be specified? What are the functions of tailstock in lathe?  
 j) Explain different type of chips formed during machining process.  
    

Q 3 a) Explain orthogonal rake System (ORS) and ASA s with help of a neat sketch. (10) 
 b) Write use and  advantages of following rake angles: 

(i) Positive Rake  (ii) Negetive rake  (iii) Zero rake 
 

(5) 
 
 

Q 4 a) A stainless steel rod of length 150 mm and diameter 12 mm is to reduced to a 
diameter of 10 mm by turning on lathe in one pass. The spindle rotates at 500 
rpm and tool travels at axial speed 200 mm/minute. Calculate (i) Cutting speed 
(ii) Material removal rate (MMR) (iii) Time required for machining the steel rod. 

(10) 

 b) Explain mechanisms of chip formation. (5) 
    

Q5 a) What is tool wear? Explain various type of tool wears with sketch. (10) 
 b) What are the functions of two lathe canters?  Mention five holding devices 

commonly used in lathe. 
(5) 

    
Q6 a) Compare the tool life of two cutting tools (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. 

(10) 

 b) What is Built up edge (BUE)? How the formation of BUE can be prevented? (5) 
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Q7 a) During turning a steel rod of diameter 160 mm at speed 560 rpm, feed 0.32  
mm/rev and depth of cut 4.0 mm by a ceramic insert of geometry  
 0o, —10o, 6o, 6o, 15o, 75o, 0  
The followings were observed: PZ =1600 N, PX=800 N and chip 
thickness=1mm MCD the possible values of F, N PS , Pn and energy 
consumption.  
Where, N = force normal to rake face interface. 
F = friction force at chip tool interface 
PX = axial component taken in the direction of longitudinal feed  
PY = radial or transverse component taken along Y-axis.  
PZ =  force along the velocity vector 
PS – shear  force 
Pn – force normal to the shear force  
F – friction force at the chip tool interface  

(10) 

 b) Explain different indexing methods used in milling operation. (5) 
    

Q8 a) A hole of 20 mm diameter is to be drilled in a steel block of 40 mm thickness. 
The drilling speed is 400 rpm and feed rate is 0.1mm/rev. The required 
approach and over run of the drill together is equal to the radius of the drill. 
Calculate the drilling time in minute? 

(10) 

 b) Explain different attachments used in lathe for taper turning. (5) 
    

Q9 a) Write short notes on (i) Center less grinding (ii) Apron mechanism (10) 
 b) A grinding wheel specification in finish grinding of HSS cutting tool is A-250-K-

7-V. Discuss about the representation of the alphabets and numbers in the in 
the specification with respect to their positions. 

(5) 
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