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Abstract

The cylinder horn is designed to increase uniformity of the displacement on the output face through
simulation and experiments for the simple cylinder, spool and step horns. The modal anaysis is conducted
numerically to calculate the vibration mode and stress distribution of the cylinder horn, and the design of
experiment (DOE) technique is employed to determine the optimum configuration of the spool horn.
Displacement of the cylinder horn was measured using the Laser Doppler Vibrometer (LDV), and
experimental results show good agreements with the predicted results. It appears that uniformity higher than
95% can be achieved with the spool horn when the proper dimension of the groove is used.
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Fig. 1 Configuration and parameters of cylinder horn (a)
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Table 1 Material properties of horn

Material Aluminium7075-T6
Density 2.81g/cm
Modulus of Elasticity 71.7Gpa
Poisson’s ratio 0.33
Ultimate tensile strength 572Mpa
Yield strength 503Mpa
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Table 2 Level of groove parameters for DOE

Level | Depth (A, mm) | Width (B, mm) | Location (h, mm)
1 2 2 10
2 4 4 15
3 6 6 20
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