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~_.-S130
F4 1
S$110 Place workpiece to be processed on ultrasonic vibration fixture, ultrasonic vibrations
produced by ultrasonic vibration fixture being transmitted to workpiece
to be processed, causing ultrasonic vibrations to be produced in
workpiece to be processed
S120 While ultrasonic vibrations are being produced in workpiece to be processed, laser
light generated by laser performs coarse processing on workpiece to
be processed, and laser light processing causes damage layer to be
produced on workpiece to be processed. Ultrasonic vibrations are used
to increase expansion of damage layer
S$130 Perform fine processing on workpiece to be processed by means of cutter

(57) Abstract: An ultrasonic laser and mechanical composite processing method. While ultrasonic vibrations are being produced in a
workpiece to be processed, laser light generated by a laser performs coarse processing on the workpiece to be processed, and the laser
light processing causes a damage layer having cracks to be produced on the workpiece to be processed. Ultrasonic vibrations are used
to increase the expansion of the damage layer, and then fine processing is performed on the workpiece to be processed by means of a
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cutter. The ultrasonic vibration helps molten droplets to fall off after the laser light ablates the workpiece to be processed, increasing
contact between the laser light and the workpiece to be processed. The action of the laser light ablation causes a damage layer having
microcracks to be produced on the workpiece to be processed, and under the action of the ultrasonic vibrations, after the microcracks
are formed, release of stresses inside the material are caused to be released more completely because of the high-frequency vibration,
and the expansion of the microcracks is stably increased, thus stably increasing the expansion of the damage layer, aiding the removal
of material when the cutter performs fine processing on the workpiece to be processed, and reducing cutting force and wear on the
cutter, thus improving processing efficiency. The invention further relates to an ultrasonic vibration fixture, a machine tool, and a laser.
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