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 Marks 
OBE 

CO RBT 

1 Draw Merchants force diagram and analyze the 2∅ + 𝛽 − 𝛼 =
𝜋

2
 solution [10] CO3 L4 

2 Describe with a neat sketch the construction & working of double house planner   [10] CO1 L2 

3 
Explain in brief the following cutting tool materials (i) HSS (ii) Carbide tool (iii) Coated 

carbides 
[10] 

CO2 L2 

4 Derive an expression for shear angle in terms of rake angle and chip thickness ratio [10] CO3 L3 

5 

In an orthogonal cutting process, the following data were observed: depth of cut = 0.25 

mm, horizontal force = 1135 N, force component normal to horizontal force = 110 N, 

chip thickness ratio = 0.47, width of cut = 4 mm, cutting velocity = 30 m/min, and rake 

angle = 30°. Calculate the friction angle, shear plane angle, resultant cutting force, and 

power. 

[10] 

CO3 L3 

6 Describe with a neat sketch the different cutting angles of single point cutting tool  [10] CO2 L2 



 



 



 



 



 

 



 

 



 

 



 

 









 

 



 



 

(i) Back rake angle: Back rake angle is the angle between the face of the single point cutting tool and a line 

parallel with base of the tool measured in a perpendicular plane through the side cutting edge. If the slope 

face is downward toward the nose, it is negative back rake angle and if it is upward toward nose, it is 

positive back rake angle. Back rake angle helps in removing the chips away from the workpiece. 

(ii) Side rake angle:  Side rake angle is the angle by which the face of tool is inclined sideways. Side rake 

angle is the angle between the surface the flank immediately below the point and the line down from the 

point perpendicular to the base. Side rake angle of cutting tool determines the thickness of the tool behind 

the cutting edge. It is provided on tool to provide clearance between workpiece and tool so as to prevent 

the rubbing of workpiece with end flake of tool. 

(iii) End relief angle: End relief angle is defined as the angle between the portion of the end flank 

immediately below the cutting edge and a line perpendicular to the base of the tool, measure it at right 

angles to the flank. End relief angle allows the tool to cut without rubbing on the workpiece. 

(1v) Side relief angle: Side rake angle is the angle between the portion of the side flank immediately below 

the side edge and a line perpendicular to the base of the tool measured at right angles to the side. Side 

relief angle is the angle that prevents the interference as the tool enters the material. It is incorporated 

on the tool to provide relief between its flank and the workpiece surface. 

(v) End cutting edge angle: End cutting edge angle is the angle between the end cutting edge and a line 

perpendicular to the shank of the tool. It provides clearance between tool cutting edge and workpiece.  

(vi) Side cutting edge angle: Side cutting edge angle is the angle between straight cutting edge on the side 

of tool and the side of the shank. It is responsible for turning the chip away from the finished surface. 

(vii) Nose radius: It is the radius provided at the tip of the cutting edge.  


