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Prediction of Radiated Noise £ Spur Gear S

Chan IL Park

ABSTRACT

In order to predict the noise of the spur gear system, a simplified model of spur system including the housing is
studied. The spur gear is modeled as a single degree of freedom system. The shaft-housing system is modeled as a
clamped circular plate connected with a beam. The moment components of the beam excited by the spur gear mesh
force are considered in the calculation of plate vibration and radiated noise. The out-of-displacements of the clamped
circular plate due to the r-direction moment and 6-direction moment are calculated. Radiated noise from the plate in the

air is also calculated using Rayleigh integral. Using the numerical example, the numerical validation of the analytical

procedure on the noise prediction are given.
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Fig.1 Model for a gear-shaft-plate system.
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Table 1 Spur gear specification

Pinion Gear
Number of teeth 20 31
Add. mod. coef. 0.4975 0.4725
Module 2
Pressure angle(deg) 20°
Clearance(mm) 0.7
Face width(mm) 27 27
Cutter radius(mm) 0.75 0.75
Base radius(mm) 18.794 29.13
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Fig.4 Mesh stiffness.
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Fig.5 The force transmitted to the shaft by gear.
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Fig.6 The total moment transmitted to the plate.
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Fig.7 Plate vibration and radiated noise excited by all
moments.
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