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Damping Measurements of Structural Rectangular Beam
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ABSTRACT

The frequency response functions and loss factors, 1, of structurally hollowed, rectangular, metal cantilever beams have
been measured in bending vibrations within low strain amplitudes. The beams were heat treated or filled with aluminum to vary
the material conditions. The measured frequency response functions at the end of the cantilevered beam were processed to
calculate the structural damping ratios. The results showed that the modal frequencies and damping ratios of heat treated beam
are increased due to the increase of beam rigidity with the predictions of the classical beam theory. When the beams are filled
with aluminum, however, the frequencies are decreased due to the increase of mass, while the damping ratios are increased. As
the agreement between measurement and classical theory is good, the performance of a beam with heat treated or filled with
dissimilar material can be duplicated, for industrial and most practical purposes, by the theory developed for an internally

damped homogeneous beam.
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Fig. 2 Frequency response function (No heat
and empty case)
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Fig. 3 Frequency response function (Heat and
empty case)
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Fig. 4 Frequency response function (No heat
and filled case)
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Fig. 5 Frequency response function (Heat and

filled case)
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Table 1 Structural damping ratio depending on various
conditions of beam materials

2nd mode 3rd mode
Half Bandwidth . . . .
Circle Fit Method { Circle Fit Method
Method
Dampi Dampi
Freq. | Damping ratio |Freq. dm:?mg Freq.| dm:?mg
ratio ratio
[Hz] 1%] [Hz] [Hz]
' (%) [%]
No heat
492.5 2.5 488.5] 3.40 667.5] 2.72
empty
Heat _
497.5 3.0 500.5] 4.57 665.5] 7.13
empty
No heat _ .
§ 447.5 3.9 1446.5 4.83 670.9] 1.73
filled
Heat
filed {490.0 6.6 48.3 35.07 565.3 2.57
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Fig. 6 Structural damping ratio of 2nd mode (No heat
and empty case)
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Fig. 7 Structural damping ratio of 3rd mode (No heat and

empty case)
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Fig. 8 Structural damping ratio of 2nd mode (Heat and
empty case)

o
e 8
* : - # *
3 k:
L :
‘ L w L *
% hY yi

Fig. 9 Structural damping ratio of 3rd mode (Heat and
empty case)
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Fig. 10 Structural damping ratio of 2nd mode (No heat
and filled case)
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Fig. 11 Structural damping ratio of 3rd mode (No heat
and filled case)
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Fig. 12 Structural damping ratio of 2nd mode (Heat and
filled case)

Fig. 13 Structural damping ratio of 3rd mode (Heat and
filled case)
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