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The location of a vibration source within a machine is sometimes found to have a significant impact
upon the sound power radiated from the machine. Radiation mode analysis is known to be a powerful
tool for interpreting and predicting sound radiation from a vibrating object since radiation modes
are independent of a structure's surface vibration. However, knowledge of the radiation modes alone
cannot be used directly to understand the relationship between the location of the vibration source
and sound power radiation. This paper introduces force radiation modes (f,,,-modes) that enables to
correlate exciting force to acoustic power. This modes are extension of the radiation modes combining
the mobility matrix of a structure and its radiation modes. It is demonstrated by simulation and
experiment that the radiated sound power can be reduced by locating the driving force at or near the

nodes of the force radiation modes.
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Fig. 1 Calculation of sound power from vibrating object
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Fig. 2 Simply-supported beam in baffle
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Table 1 Driving force condition (200Hz)

driving force 1 driving force 2
x (m) F(N) X (m) F(N)
case 1 —0.145~0.145 1 — —
case 2 - 1 —0.05 1 0.05 1
case2 - 2 —0.05 1 0.05 -1
case2 -3 —0.08 1 0.08 1
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