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Experiment and Simulation Analysis of Edge Chipping
in Laser Assisted Milling of Silicon Nitride

WU Xuefeng  YUAN Zhong-iang
( School of Mechanical and Power Engineering Harbin University of Science and Technology Harbin 150080 China)

Abstract: Edge chipping of ceramics usually happens in ceramics machining and affects the quality of
products. Laser assisted machining can decrease cutting force and reduce edge chipping by increasing the heating
assisted cutting zone temperature to improve the local properties of the material. The mechanisms of edge chipping
in laser assisted milling is investigated by theoretical analysis simulation and experimental study. Exit edge
chipping is the main chipping due to the sudden release of the stress and the loss of material support when the tool
is leaving the workpiece. An extended finite element model has been developed to simulate the chip formation
crack propagation and chipping process. The simulation and experimental results show that the cutting zone
temperature is the main factor affecting the edge chipping. When temperature is above the softening temperature of
silicon nitride ceramic the two major factors loading stress and edge toughness will affect the edge chipping
changes with increasing temperature leading to the decrease of the width of edge chipping.
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