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The Basic Study on Machinability of Ceramics in CO, Laser Assisted Machining

Jong-Do Kimt - Su-Jin Lee* and Seo-Jeong Park:#x

Abstract : Machinability of LAM(Laser Assisted Machining) has been studied for
ceramics such as AlxOs, SisNg and ZrO2 by COq laser. It was possible to remove ceramics
by PCBN tool because material became softening and deterioration by local laser beam
irradiation. The advantage of LAM is the ability to produce larger material removal
rates and tool life. But, for cutting of AloO3 and ZrOg, stage of laser power control was
needed owing to thermal shock with high temperature of workpiece by laser power. And
when SisNs was machined by LAM, Nz gas spouted from surface of one cause of high
temperature.

Characteristics of LAM were analyzed using pyrometer, dynamometer, SEM and EDS
to measure temperature of workpiece surface, cutting force, variation of machining
surface and structure of lattice respectively.

As the result of this study, it was found that machinability of LAM for ceramics in
CO2 laser and mechanism of LAM was different according to the kind of ceramics
because of properties of materials.
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Table 1 Mechanical properties of ceramics
Mechanical property Material Al2Os ZrOp Si3Na
Vickers hardness (Load 500g) GPa 17.2 13.2 14
Flexural strength MPa 380 1,000 880
Young's Modulus of Elasticity GPa 380 200 300
Thermal conductivity (207C) W/ (m*k) 32 3 30
Heat shock resistance(Put in water) AT.C 250 300 750
e i a0%o| so | u | a0
Specific heat J/(kg*k) | 0.79x10° | 0.46x10” | 0.66x10°
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(@) Schematic illustration

(b) Photograph

Fig. 1 Schematic illustration and photograph of CO, laser-assisted machining system
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Fig. 2 Properties of as-received Al,O3
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Fig. 3 Surface characteristics of Al,O; with preheating during traveling
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Fig. 6 Cutting force by surface temperature
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