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Abstract: A laser ultrasonically assisted machining was proposed based on laser heating assisted ma-
chining and ultrasonically elliptical vibration machining. A series of comparison experiments were con-
ducted by conventional cutting, ultrasonically elliptical vibration cutting, laser assisted cutting and la-
ser ultrasonically assisted cutting for YG10 cemented carbide with Polycrystalline Cubic Boron Nitride
(PCBN) tools. The tool wear mechanism and its effect on surface quality of a workpiece were dis-
cussed by detecting the tool wear conditions, the surface morphology and surface roughness of the
workpiece and by analyzing the energy spectrum of worn areas with a Scanning Electron Microscopy
(SEM). The comparison was carried out with conventional cutting, ultrasonically elliptical vibration
cutting and laser assisted cutting. The results show that the flank wear of PCBN tool obtained by la-

ser ultrasonically assisted cutting is reduced, and the average surface roughnesses of the workpieces
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are reduced by almost 79% ,60% and 64 % respectively. Therefore, the tool life is obviously length-

ened and the workpiece surface is smoother by laser ultrasonically assisted cutting. In laser ultrasoni-

cally assisted machining cemented carbide, the wear on rake face is characterized by the smooth and u-

niform crater, the flank face has a narrow triangular wear land, shallow pits and scratches, and PCBN

tool failure mechanisms are the synergistic interaction of adhesive wear, oxidation wear and abrasive

wear.

Key words: laser ultrasonically assisted cutting; cemented carbide; polycrystalline Cubic Boron Nitride

(PCBN) tool; tool wear; surface quality
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Fig. 12 Energy spectrum of flank wear area
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Tab. 3 Energy spectrum analysis of flank wear area

Il TER T E D)
X W B N Co C Ti Al O

CC 43.61 — 20.4913.61 8.33 5.27 3.62 3.11
UAC 21.3521.7519.1017.89 13.09 1.04 2.27 2.96
LAC 36.18 — 15.2817.64 12.28 5.60 2.93 5.82
LUAC27.26 — 22.4824.1310.80 1.24 2.82 6.28
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