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Simulation of 2D vibration fixture for ultrasonic vibration assisted of
grinding

Amirhossein Mojtahedzade Faraby, Javad Akbari, MohammadReza Movahhedy*

School of Mechanical Engineering, Sharif University of Technology, Tehran, Iran
*P.0.B. 11155/1639 Tehran, Iran, movahhed @sharif.edu

ABSTRACT

FEM simulation of a new type of fixture for ultrasonic-assisted grinding was performed. This fixture could produce 2D vibration by one
piezo-actuator. A special fixture was designed for conducting this research that was able to convert 1D vibration to 2D. The designed fixture
can produce elliptical vibration by using one piezo-actuator because of special format with appropriate mode-shapes and suitable phase
angle in suitable frequency. The designed fixture was analyzed in different processes for gathering the best results and being sure for
accuracy of the results. The ability of fixture to undergo machining forces was studied by static analyzing. Finally, different natural frequency
and mode shapes of fixture were examined in modal analyzing and the maximum movement and phase angel in fixture were studied by
harmonic analysis.

Keywords: Elliptical Ultrasonic Vibration, Grinding, 2D Ultrasonic Vibration.
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