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Design/Analysis of a Pair of Pulleys

Although the pulleys, which contain holes in the web and hub, are
not strictly axisymmetric, an axisymmetric finite element model
provides valuable information that can then be refined using a
three-dimensional model to include the influence of the holes on the
stresses.

von Mises stress at burst

The burst speed was established through an incremental FE analysis
using elastic, perfectly plastic material properties and the von Mises
yield criterion. Because cast iron has limited ductility it was
important to confirm that the strains at burst did not exceed those
that the material can take.

Strains at burst

A three-dimensional model was required to determine the modes of
vibration since the first two modes were not axisymmetric in form
as seen in the Campbell diagram.
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A three-dimensional FE model was constructed of
the pulley to ensure high-fidelity stress predictions
for the fatigue assessment, and included refined
regions embedded in the mesh around the holes
in both the web and the hub.

Fit between pulley and bearing outer races (yellow lines)

25 < u < 35um->31 < AT < 44°C

The hole in the web leads to a stress concentration
factor of about 2 whereas the hole in the hub, used
as a grease hole to lubricate the bearings, leads
to a stress concentration of about 2.5.

Hoop Stress

15.8MPa 12.3MPa

30.6MPa 40.2MPa

Thoughtful application of structural mechanics combined with careful use of the finite element analysis enabled the
stresses in the pulley to simulated. With these stresses a prediction of the required fatigue strength for the pulleys
could be established. RMA’s long experience in the design/analysis of rotating machinery successfully assisted the
customer in being able to select an appropriate cast iron for the uprated bandsaw.

RMA regularly undertakes such work for clients and can be contacted at http://www.ramsay-maunder.co.uk/
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