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Thermal Stress Cleaving of Al,O; Ceramic Plate by Pulsed Laser
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Abstract
energy absorbed in a local area produces a tensile thermal stress that causes the material to separate along the moving

In laser thermal stress cleaving of brittle materials using controlled fracture technique, the applied laser

direction of the laser beam. The material separation is similar to a crack extension and the fracture growth is
controllable. A three-dimensional finite element thermoelastic calculational model with the heat transfer theory is
established to investigate the process when pulsed laser is applied to cut the Al,O; ceramic plate. The temperature
field and thermal stress field at the area irradiated by the laser are simulated. During the laser pulse, the distribution
of the tensile stress and compressive stress with depth is obtained. The mechanism of crack propagation is

investigated by analyzing the development of the thermal stress field during the process.
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Fig. 1 Schematic diagram of laser cleaving process
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Fig. 2 Finite element meshes of ceramic plate
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Table 1 Physical parameters of ceramic

Density p Specific heat ¢~ Thermal conductivity # Thermal expansion Young's modulus ~ Poisson's
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pulsed laser cleaving process
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Fig. 4 Temperature distribution on the surface of

ceramic plate along the x-axis at various time steps
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