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ABSTRACT

Analogous problem for a gear dynamics where helical gears excite logitudinal forces in

the shaft is studied. These shaft forces excite the supporting gear housing through

bearing, causing structural vibration. In this study, shaft is modeled as a rod, and bearing

is modeled by a massless spring. A simple model for gear housing is a clamped circular

plate. To model this force transmission, the transfer functions from the shaft to a clamped

circular plate are analytically derived by using the spectral method and four-pole

parameter. Finally, radiated noise is computed, using the acoustic relations due to plate

surface vibration,
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Fig. 1 Model for a shaft-plate system
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Table 1 Material properties

Material E (GPa) o (kg/ m?) ),
Steel 206 7700 0.29
Aluminum 71 2700 0.33
Magnesium 448 1796 0.35
Air 1.21

Table 2 Eigenvalues of circular plate, 8,..a

0 3.169 6.306 9.440 | 12577 | 15.716
1 4611 7.799 | 10958 | 14.109 | 17.256

2 5.906 9197 | 12402 | 15.580 | 18.744
3 7.144 | 10.537 | 13.795 | 17.005 | 20.192
4

8.347 | 11.837 | 15150 | 18.396 | 21.608
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Fig. 3 Rod force and spring force
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Forced Al plate vibration
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Fig. 4 Plate vibration and radiated noise
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Fig. 5 Vibration and noise at thickness 0.05 m
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Forced Mg plate vibration
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Fig. 6 Magnesium plate
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