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As part of a project to measure the absorption of high frequency (50 - 500 kHz) sonar

signals in warm sea-water, a laboratory apparatus has been constructed and tested against

room temperature distilled water and various solutions of MgSC>4 (chemical relaxation of

MgSO4 is the major contribution to absorption below 200 kHz). The technique involves

monitoring the decay of an acoustic signal for different sizes of vessels of water suspended

in an evacuated chamber. So far, all containing vessels used have been spherical in shape.

Extrapolation of the results to infinite volume yields the absorption due to the water alone.

In order to accommodate variations in temperature and pressure, and to make the system

more robust (e.g. for ship deck usage), it is desirable to employ stainless steel vessels.

However, it was found that the quality of the data was greatly improved when pyrex glass

spheres were used.

The stainless steel spheres were manufactured by welding together mechanically spun

hemispheres. In some cases, the "hemispheres" were not deep enough so that it was

necessary to weld an additional equatorial strip into place. Therefore it was suspected that

the different thermal and mechanical histories of the individual stainless steel spheres were

responsible for the poorer quality of the extrapolated data. In order to test this hypothesis,

independent acoustic absorption measurements were performed on an irregularly-shaped

block of stainless steel which was submitted to a variety of thermal treatments. Advantages

of such measurements are that they monitor absorption alone (scattering plays no role) and

that there is no longer a contribution due to the containing vessel. However, unlike water,

there is a mixture of compressional wave propagation and shear wave propagation so that a

mixed absorption coefficient is obtained. Nevertheless, the linear frequency dependence

characteristic of acoustic absorption in solids was observed (in contrast to the quadratic

frequency dependence of acoustic absorption in water), and the acoustic absorption was

found to depend strongly on the thermal history of the steel.


