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Fig.1 Schematic diagram of ultrasonic combined electrochemical machining
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Fig.2 Ultrasonic composite electrochemical machining control system diagram
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Fig.3 Process parameter collection block diagram
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Online Parameter Detection Control and Experimental Research of Ultrasonic

Combined Electrochemical Machining

ZHANG Yu, SUN lJixin, ZHAO Qingqing, ZHU Yongwei
( College of Mechanical Engineering, Yangzhou University, Yangzhou 225127, China)

[ABSTRACT] The system resonance is difficult to maintain in the machining process of ultrasonic combined electrochemi-
cal machining, because a manual adjustment of ultrasonic frequency generates test error. This problem can be solved by con-
structing and perfecting the online parameter detection and control system of ultrasonic combined electrochemical machining,.
This study build the data acquisition system of the signal parameters by selecting a variety of high speed and high precision
sensor, vibration displacement of tool electrode in the process of ultrasonic power and pulse power output voltage, EDM elec-
trode current of online detection, and the use of PCI-1706U data acquisition card; designs the vibration displacement signal of
laser displacement sensor detection as the chopper voltage control signal of pulse power supply; uses digital potentiometer to
replace the original mechanical potentiometer, ultrasonic power supply, the output resistance of the digital potentiometer con-
trolled by MCU STM32 communication. By the tools of Visual C++ 6.0 design of compound ultrasonic EDM detection and
control system software, through the data acquisition card library programming, data acquisition, processing, display functions
including the signal detection module design parameters; design the control software module through the serial port. Compared
with the manual control parameters, the control system of ultrasonic combined electrochemical machining test can guarantee
precision, improve the process stability and machining efficiency.

Keywords: Ultrasonic combined electrochemical machining; Online parameter detection; Real-time control;

Control system design; Contrast test
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