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Abstract

Ultrasonic vibration amplitude on-line measurement and inter-electrode gap on-line controlling
are the key issues of synchronizing ultrasonic compound electric machining. The vibration ampli-
tude of end face of the tool head is measured by selecting high-speed laser displacement sensors,
and then these data are transferred to computer by data acquisition card; based on LabVIEW de-
velopment monitoring and controlling program, it can adjust tolerance comparator set point of
laser displacement sensors on-line by RS232(C, and then change the inter-electrode gap. Using the
optimized ultrasonic compound electric machining system, selecting the reasonable processing
parameters, the processing tests are conducted with cemented carbide. The results show that the
ultrasound technology and compound electronic processing technology have technical advantages
in machining hard and brittle difficult materials.
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Figure 1. Synchronize add electric schematic of machining
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Figure 2. Synchronize add electric control schematic of compound ma-
chining
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Figure 3. Measurement schematic of laser displacement sensors
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Figure 4. Parameters measurement and control schematic of ultrasonic
vibration
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Figure 5. The program of ultrasonic vibration parameters measurement and inter-electrode gap control
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Figure 8. Ultrasonic compound electric machining system diagram
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Figure 9. Ultrasonic compound electric machining round hole by acicular cathode
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Figure 10. Ultrasonic compound electric machining micro-pits by array square hole cathode
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