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Cutting of Cemented Carbide with Diamond Coated Carbide End Mill
- Fundamental Study on Cutting Mechanism under Fine Feed Rate -

Hidehito WATANABE, Masato OKADA, Akihiro YOSHIDA, Tatsuaki FURUMOTO and Naoki ASAKAWA

This paper deals with the cutting mechanism against cemented carbide by using a diamond coated carbide end mill. The
influence of tool wear, cutting force, and machined groove integrity on the cutting of cemented carbide was investigated

experimentally. The ball end mill with a diameter of 6 mm was applied under the condition of air-blow supply. As results,
the coated diamond film on the rake face was immediately flaked when the grooving length was less than 20 mm. However,
the cutting force was decreased by flaking the coated film, and the stable cutting was achieved without any damage to the
base material of ball end mill until the grooving length was 800 mm.
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Table1 Experimental conditions
Cutting tool | Solid type R3 ball endmil (2 flutes)
Axial rake angle y,=0°
Radial rake angle v, =0°
Base material: Cemented carbide (J1S K10)
Coating material: Diamond
Workpiece | Cemented carbide JIS V30, 90HRA
(W: 80-90 wt, Co: 9-13 wta)
Spindle revolution | N = 5000, 20000 rpm
Feedrate | /=5 pm/tooth

Axial depth of cut | 4, =0.2 mm

Lubrication | Air blow (Dry)
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Fig.3 Change of waveform in cutting process
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Figd Decline of cutting force with flaking of coating film
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