
Chapters 9-11: Beams















Flexible Electronics

How can we reduce the stress and strain on the active electronics 
in the device?

Kim et al, Sci Rep, 6:25734, 2016
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where A is the area of the cross section and y is the y-position of the centroid of the
area. Since the origin O for the x-y axes is located at the centroid of the cross section, we 
have y=0 . Therefore,

0IB = I0 + Ad2B (7)

Equation (7) is the ''parallel axis theorem" for second areas of moments. In words, in
order to determine the second area moment about an arbitrary point B on the plane of

symmetry, simply add AdbB to the centroidal second area moment I 0 , where d0B is the

distance between O and B.

In general, one needs to perform an integration over the cross section of the beam in
order to evaluate this integral representation for IO . We have seen this process in the

earlier examples. However, for certain cross sections, we can use results from simple
shapes to construct the overall second area moment for the cross section. To this end, we
will need to use the above parallel axis theorem. This process is demonstrated in the
following examples.
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Bending of I-Beams How can we increase the 
strength of the beam?
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