Abstract

This study documents a series of discussion about the influence on the
continuous and pulsed linear and convex array transducer with various element
arrangements. The element arrangement is characterized by the element dimensions
along the long and short axes, pitches between elements, aperture size and the number
of subdices in a single element, respectively. The pulsed sound pressure is
mathematically expressed by the modulation of cosine functions and traveling step
functions. Instead of using impulse response method, the mathematical simplicity
makes it possible to analyze the sound field of various excitation bandwidth using
Fourier transform approach. It is found that element dimension and pitch affect
significantly the pattern of energy distribution. Because of the trade-off between the
dimension of element and pitch, there are cross influences on main lobe, side lobes
and grating lobes. It is aso found that the width of the main lobe and the sound field
distribution on axia direction depend critically on the aperture dimension. Otherwise,
the dimension along the short axis affects the energy distribution on the axial direction.
The energy will converge from the closer to the desired focus depth when the
dimension along the short axis varies from narrow to a certain width. Subdicing is
advantageous to reduce the energy intensity of side lobes. The more number of dices,
the lower energy intensity of the side lobes will be. In the case of pulse excitation,
side lobes and grating lobes are effectively eliminated, and energy distribution along
depth may be smoothed.
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