Bells cast from different materials.

Recently, as part of a project for the Bellfoundry Museum, Taylors cast four identical small bells from one of their sand-casting patterns. In this way we have a set of bells where we can make direct comparisons of the tonal characteristics of the bells. The frequencies found in the four bells are:
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The immediate fact appears that in each bell the frequencies are in a similar ratio. In other words the material from which they are made does not alter the style of the bell. It will be remembered that it was claimed that some German cast iron bells had a sixth in them because of the material from which they were made. These results are in direct contradiction with that claim.

In Acoustical Measurements on Church-Bells & Carillons, by Engelbert van Heuven, published in 1949, he states (p.12) that for bells of different materials, the frequencies … are proportional to … the square root of  Youngs Modulus, and inversely proportional to the square root of the density… `

C = (E/d)​1/2
On p.115 he discusses steel bells and  gives values of C for steel bells as 5170m/s and for bronze ones as 3460m/s. Thus  one would expect steel bells to have a frequency 5170/3460= 1.49 times higher than an equivalent bronze bell. From the above data we obtain a ratio of 934/734= 1.27. Whilst this does not agree with the data, it must be remembered that the data used is for steel bells whilst the Taylor bell was made of cast iron.
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