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 Selecting tool materials, tool sizes and determining the cutting parameters presents a great challenge in 
machining operations especially in high speed machining processes. In this study effect of feed rate 
which is one of the important machining parameters and tool size on tool life in high speed machining 
of Ti-6Al-4V alloy were investigated. Fixed cutting speed of 200 m/min, feed rate of 0.03 and 0.06 
mm/tooth together with axial cutting depth of cut 5.0 mm, and radial cutting depth of cut 1.5 mm were 
employed as the cutting parameters. TiAlN + TiN coated tungsten cemented carbide insert in two 
different sizes was used during machining operations. Flank wear land measurement was taken by using 
a toolmakers’ microscope and recorded accordingly throughout the machining processes. The results 
showed during the machining employing both feed rate and using smaller tool size chipping occurred on 
the tool nose along with gradual tool flank wear. Also by increasing the feed rates utilizing the smaller 
size of tool highly affected tool life compared to employing the larger one during the high speed 
machining operations. Reducing the feed rate by 50 percent increased the tool life of smaller tool size 
by 200 percent. 
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Fig. 1 Experimental machining setup 
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Fig.2 Tool holder and inserts used for the experiment a) Micro Turbo 
insert b) Nano Turbo insert. 
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1  (Ti-6Al-4V)   
Table 1 Mechanical Properties of Ti-6Al-4V in ambient Temperature 

Hardness 
(HV) 

Area 
Reduction(%)  

Elongation  
(%) 

Elasticity 
Modulus  

(GPa)  

Yield 
Strength  
(MPa)  

Tensile 
Strength 
(MPa)  

330-370 25  8  100-130  885  960-1270  

2  (Ti-6Al-4V) 
Table 2 Chemical Composition of Ti-6Al-4V 

Ti  H2  

(Max)  
N2+O2  

(Max)  
Fe  

(Max)  V  Al  Element  

Balance  0.012  0.25  0.03  3.5-4.5  5.5-6.75  Wt.%  

3   
Table 3 Design of experiments 
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Fig. 3 Toolmakers’ microscope 

3   

  
Fig. 4 Tool wears versus tool life when high speed machining using the 
Nano Turbo Insert F40M grade type carbide tool at different feed rate 
and cutting speed 200 m/min.  

4 
F40M 200 m/min   

  
5 

F40M 200 m/min   
Fig. 5 Tool wears versus tool life when high speed machining using the 
Micro Turbo Insert F40M grade type carbide tool at different feed rate 
and cutting speed 200 m/min.  
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Fig. 6 Tool wears versus tool life when high speed machining using 
different size of F40M grade type carbide tool at cutting speed 200 
m/min and feed rate 0.03 mm/tooth.  
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F40M 200 m/min 0.06 mm/tooth  
Fig. 7 Tool wears versus tool life when high speed machining using 
different size of F40M grade type carbide tool at cutting speed 200 
m/min and feed rate 0.06 mm/tooth.  
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Fig. 8 Tool wear land of Micro Turbo Insert under dry conditions at 
cutting speed 200 m/min and different feed rate, using coated carbide 
tools: 
(a) feed rate 0.03 mm/tooth, flank wear 
(b) feed rate 0.03 mm/tooth, nose wear 
(c) feed rate 0.06 mm/tooth, flank wear 
(d) feed rate 0.06 mm/tooth, nose wear; 
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Fig. 9 Tool wear land of Nano Turbo Insert under dry conditions at 
cutting speed 200 m/min and different feed rate, using coated carbide 
tools: 
(a) feed rate 0.03 mm/tooth, flank wear 
(b) feed rate 0.03 mm/tooth, nose wear 
(c) feed rate 0.06 mm/tooth, flank wear 
(d) feed rate 0.06 mm/tooth, nose wear 
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