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ABSTRACT: In modern industry multi point cutting tool inserts are widely used for machining operation in 

general and turning operation in particular. We have used Tungsten carbide tipped tool inserts our turning 

experimentation carried out on Oil Hardened Non Shrinking (OHNS) Die steel. 

In this research paper, a study on turning OHNS Steel using tungsten carbide tool inserts is made by varying 

depth of cut, feed rate and cutting speed one each at a time and keeping other two constant. Effect of nose 

radius of tungsten carbide tipped tool inserts on machining is analyzed. 

 

Key Words: Turning, Tool Inserts, OHNS Die steel, Nose radius 

 

I.INTRODUCTION 

 

Machining of Oil Hardened Non Shrinking (OHNS) Steel is a challenging task for producing required surface 

finish and accuracy. Early researchers have analysed the influence of cutting speed, feed rate, depth of cut and 

machining time on mach in ability characteristics such as machining force, surface roughness and tool wear[2]. 

 

The authors of this paper have conducted experiments and evaluated the effect of variation of nose radius on 

turning of OHNS Steel using tungsten carbide tipped tool inserts for different combinations of machining 

parameters. 

II.EXPERIMENTAL STUDY 

 

The process parameters such as cutting force, surface finish, tool wear and material removal rate and 

temperature generated on tool tip are recorded from the experimental setup. Figure 1.1 shows the Lathe tool 

dynamometer with thermocouple set up used in experimental study for the measurement of forces and 

temperature developed during turning operation. 

 

 
Figure 1: Lathe tool dynamometer with thermocouple set up. 
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III.RESULT ANALYSIS 

The experimental results obtained for turning of OHNS Steel using tungsten carbide tipped tool inserts having 

different nose radii are plotted and analysed. 

In turning operation, the tool comes in contact with the work piece. The area of contact varies with the variation 

of tool nose radius and tool orientation. This in turn results in the generation of heat in the tool insert with the 

variation of machining parameters. 

 

Figure2: Variation of Surface Finish with nose                Figure3: Variation of surface roughness by 

radius  for cutting speed of 11.10m/min                             varying depth of cut of cutting speed 19.47m/min 

 

Figure 2 gives the variation of surface finish with increased nose radius for different feed rate conditions at the 

cutting speed of 11.10m/min. It is observed that the surface finish improves with increased nose radius at lower 

feed rates conditions. The surface finish improves with increased nose radius at higher feed rate conditions. The 

surface finish remains same at lower nose radius but improves at higher nose radius conditions for moderate 

feed rate conditions. 

Figure. 3 gives the variation of surface finish with increased nose radius for different feed rate conditions at the 

cutting speed of 19.47m/min. It is observed that the surface roughness is more for higher feed rate at lower nose 

radius conditions. The surface finish improves with increased nose radius at higher feed rate conditions. The 

increased feed rate gives better surface finish for moderate nose radius higher nose radius conditions.  

 

Figure.4: Variation of material removal rate by              Figure.5: Variation of material removal rate by 

varying nose radius at speed of 11.10m/min                      varying nose radius at 19.47m/min   

 

Figure.4. gives the variation of material removal rate increase in nose radius for different feed rate conditions at 

the cutting speed of 11.10m/min. Material removal rate decreases gradually with increase in the nose radius for 
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lower feed rate conditions. At higher feed rate the material removal rate is not affected with increased nose 

radius.   

Figure.5. gives the variation of material removal rate increase in nose radius for different feed rate conditions at 

the cutting speed of 19.47m/min. Material removal rate is better at lower nose radius for lower feed rate 

conditions. At higher nose radius conditions, the material removal rate increases at higher feed rate and almost 

constant at moderate feed rate conditions and decreases for lower feed rate . 

 

Figure.6: Variation of Temperature by varying              Figure.7: Variation of Temperature by varying 

nose radius at 11.10m/min                                                  nose radius at 19.47m/min 

 

Figure.6. gives the variation of temperature increase in nose radius for different feed rate conditions at the 

cutting speed of 11.10m/min. Temperature decreases gradually by increase in the nose radius. For higher feed 

rate temperature will be higher at tool tip. For higher values of nose radius change in temperature is minimum 

for increase in feed rate. 

Figure.7. gives the variation of temperature increase in nose radius for different feed rate conditions at the 

cutting speed of 19.47m/min. Temperature increases gradually with increase in nose radius at lower feed rate 

conditions. It shows decreasing trend with increase in nose radius as the feed rate is gradually increased. At 

higher nose radius conditions temperature shows decreasing trend for moderate feed rate conditions and shows 

increasing trend at higher feed rate conditions. 

 

Figure.8: Variation of Tool wear by varying                   Figure.9: Variation of Tool wear  by varying 

 the nose radius at 11.10m/min                                             the nose radius at 19.47m/min 
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Figure.8. gives the variation of tool wear by increase in nose radius for different feed rate conditions at the 

cutting speed of 11.10m/min. As nose radius increases which decrease temperature therefore tool wear also 

decreases. For higher feed rate tool wear will decreases till moderate nose radius and gradually increases. 

Figure.9. gives the variation of tool wear by increase in nose radius for different feed rate conditions at the 

cutting speed of 19.47m/min. For higher feed rate tool wear will decreases till final nose. Tool wear mainly 

depends on nose radius, depth of cut and temperature, by graph we found that tool wear is also depends on feed 

rate. Some conditions of material the properties are changes so tool wear also changes. 

      

Figure.10: Variation of cutting force by varying          Figure.11: Variation of cutting force by varying 

nose radius at 11.10m/min                                              nose radius at 19.47m/min 

 

Figure.10: gives the variation of cutting force by increase in nose radius for different feed rate conditions at the 

cutting speed of 11.10m/min. For higher feed rate cutting force will be more, similarly for lower feed rate 

cutting force will be low. Cutting force decreases by increasing nose radius for a material. 

Figure.11: gives the variation of cutting force by increase in nose radius for different feed rate conditions at the 

cutting speed of 19.47m/min. For higher feed rate cutting force will be more, similarly for lower feed rate 

cutting force will be low. Cutting force decreases by increasing nose radius. 

III.CONCLUSION 

The following conclusions are made from the evaluation of the experimental results. 

•The surface finish improves with increase in nose radius and also high at higher depth of cut conditions. The 

surface finish quality will be good with increase in cutting speed. 

•The material removal rate increases gradually at lower nose radius conditions but increases rapidly at higher 

depth of cut conditions. The increase in feed rate will increase the material removal rate. 

•The temperature at the tool tip decreases with increase in nose radius and feed rate conditions. The rate of 

temperature raise is maximum at higher cutting speed conditions.  

•The flank wear of the tungsten carbide tipped tool decreases with increase in nose radius. The rate of flank 

wear will be lower at higher feed rate conditions. The tool wear rate will be maximum at higher cutting speed 

condition. 

•The cutting force exerted on the tool tip decreases with increase in nose radius. The rate of increase in cutting 

force increases with increased feed rate at all increased nose radius conditions. 

•The thrust force decreases with increase in nose radius at different cutting speed conditions. The rate of thrust 

force increases with increased feed rate. 

•For better surface finish with higher material removal and lower tool wear the machining conditions can be 

obtained from the thorough analysis of the experimental results plotted.   
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