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Prediction of Radiated Noise From a Shaft-bearing-plate System Due to an Axial Excitation
of Helical Gears
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ABSTRACT

In this paper, a simplified model is studied to predict analytically the radiated noise from the helical gear system due to an axial
excitation of helical gear. The simplified model describes gear, shaft, bearing, and housing. To obtain the axial force of helical gear,
mesh stiffness is calculated in the load deflection relation. The axial force is obtained from the solution of the equation of motion,
using the mesh stiffness. It is used as a longitudinal excitation of the shaft, which in tum drives the gear housing through the bearing.
In this study, the shaft is modeled as a rod, while the bearing is modeled as a parallel spring and damper only supporting longitudinal
forces. The gear housing is modeled & a clamped circular plate with viscous damping. For the modeling of this system, transfer
function from the shaft to the clamped plate are used, using a spectral method with four pole parameters. Out-of-plane displacement
for the thin circular plate with viscous damping is derived and sound pressure radiated from the plate is also derived. Using the model
parameter studies are carried out.
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Fig. 1 Mathematical model
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Fig. 2 Vibration model of the helical gear
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Table 1 The data of helical gear

Pinion Gear
Normal module(mmy) 225
Normal pressure angle (deg) 17.5°
Center distance (mm) 127
Whole depth (mm) 6.6
Helix angle (deg) 28°
Number of teeth 48 50
Qutside diameter (mm) 130.36 135.26
Pitch diameter (mm) 122.32 127.41
Amount of add. mod. (mm) 1.17 1.07
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Shaft force due to gear vibration
T

Rediated noise
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Fig. 5 Out-of-displacement of the circular plate
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Table 2 Natural frequencies of the circular plate(Hz)

1 2 3 4 5

m

0 714 2779 622.7 11054 1726.1
I 148.6 425.1 839.1 1391 2080.8
2 243.7 591.1 1074.9 | 1696.2 | 2455.2
3 356.6 775.8 1329.9 | 2020.9 | 2849.3
4 486.8 979.1 1604 2364.9 3263.
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