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1
Table 1 Tool parameter sand cutting conditions
Cutting conditions Parameters
Cutter dianeter ¥mm 100
Approach angle/(°) 75
A xial angle/(°) - 5 (Ceramic, PCBN) 0
(Coated carbide, Carbide)
Radial angle/(°) - 7 (Ceramic, PCBN) 7°
(Coated carbide, Carbide)
Feed per tooth /mm- z * a1
Radial depth of cut/mm 5
A xial depth of cut/mm as Fig 2 Flank wear of YB415 in cutting 45° hardened steel
. o
Cutting speed/m- min 1100 5 VB 415 45
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Fig 1 Rake facew ear of YS10 in cutting 45° tempered steel , ,
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’ Fig 3 Fracture of tool GC4030 in cutting cast iron
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Fig 4 Chipping of tool L T55 in cutting cast iron
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Fig 5 Breakageof toolW CB50 in cutting
45" tempered steel
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W ear Character istics of Cutting Tools in High Speed M achining

L U Zhan-giang, A | Xing
(School o M echanical Engineering, Shandong U niversity, Jinan 250061, China)

Abstract: The wear characteristics of PCBN tool, ceramic tool, coated carbide tool, and ultra fine grain
carbide tool in high gpeed face milling of cast iron, A ISI-1045 tempered carbon steel, and A ISI-1045
hardened carbon steel w ere examined w ith a toolmaking microscope The results show ed that the cutting
tools had different w ear modesw ith varying material pairsof the cutting tool and workpiece T he dom inant
w ear patterns of the cutting tools included rake face wear, flank wear, micro-chipping, fracture, and
breakage The rake face wear of the cutting tools in high gpeed machining was different from that in
oconventional gpeed machining N amely, the rake face was not characterized by crater wear but by slope-
planew ear w ith themaximum wear at the cutting edge, w hile theworn area of the rake face decreased w ith
increasing cutting geed and the wear depth increased corregpondingly. The results might be helpful to
guiding the design and selection of tool materials and control of toolw ear in high-gpeed machining processes
Key words cutting tool; high gpeed machining; w ear
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