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Drill processing is essential in various industries, such as automobiles and aviation. Carbide is mainly used for drilling, but
cermet is also one of the most used materials. Since cermet has low reactivity with iron and low reactivity at high
temperatures, excellent surface roughness can be obtained. However, experimental research comparing the performance
of carbide and cermet drills is lacking. The purpose of this study was to investigate the difference in the cutting
characteristics of cermet and carbide tools. The experimental conditions were feed rates of 150, 200, 250, and 300 mm/
min and 1,000, 1,500, and 2,000 revolutions per minute. S45C was used as the workpieces. In this study, surface
roughness, inner diameter, and spindle load were derived as experimental results and used as indicators to evaluate the
performance of carbide and cermet drills. The results showed that the performance of the cermet drill was superior to that

of the carbide drill.
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Table 1 Information of helical drill shape

Parameter 1 2 3 4 5 6 7 8 9
Point angle [°] 100 120 140
Clearance angle [°] 7 10 13 7 10 13 7 10 13
Helix angle [°] 30
Web thickness [mm] 4.5
Flute radius [mm)] 5
Edge radius [mm] 0.04
Diameter [mm)] 14
Body diameter
clearance [mm)] 06
Chisel edge angle [°] 118.5

Table 2 Conditions of simulation

Workpiece material S45C
Min workpiece element size [mm] 0.03
Max workpiece element size [mm] 2.0
Tool material Tungsten
Min tool element size [mm] 0.03
Max tool element size [mm] 0.3
Spindle speed [rpm] 4,500
Feed per revolution [mm/rev] 0.3
Initial temperature [°C] 20
Angle of rotation [°] 360
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Fig. 2 Temperature distribution of cutting edge
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Fig. 3 Variation of cutting force along the time
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Fig. 5 Variation of temperature along the time
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Fig. 7 Carbide and cermet drills
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Fig. 11 Comparison of the surface roughness
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