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Analytical modeling and finite element simulation of
exponential horns with rectangular cross-section:
Application on ultrasonic assisted grinding

M. Emami', M.H. Sadeghi’*"

1- PhD Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
2- Prof., Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
* P.O.B. 14115-143 Tehran, Iran. sadeghim@modares.ac.ir

Abstract- In an ultrasonic system, acoustic horn transmits the vibration energy of ultrasonic transducer to the
application area and amplifies the oscillation amplitude. In the present study exponential horns with rectangular cross-
section for application in ultrasonic assisted grinding process are designed and analyzed. An analytical approach is
applied to model this type of horns. For evaluating the analytical model, some acoustic horns are designed using
analytical method and then analyzed by the finite-element method (FEM) in ANSYS. Then, the design parameters such
as resonance frequency and amplification factor are compared and verified. A very good agreement is obtained
between the results of analytical modeling and those of FEM simulation. Moreover, a horn-workpiece assembly for
applying in ultrasonic assisted grinding is simulated.

Keywords: Exponential Acoustic Horns with Rectangular Cross-Section, Analytical Modeling, FEM, Ultrasonic Assisted Grinding.
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1. Ultrasonic Assisted Machining (UAM)
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1. Rotary Ultrasonic Machining (RUM)
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