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Effect of Offset of Bearing on Radiation Sound and
Vibration in the Gear System
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ABSTRACT

This paper describes a evaluation method of sound power radiated from the vibrating faces of
a single stage gear box using sound radiation. The vibration caused from meshing gears is
transmitted to the gear box faces through shafts and bearings. A Boundary Element Method
(BEM) is developed to calculate the sound power radiated from the faces with their velocity
response which is based on the Building Block Approach (BBA).

Radiation efficiency as well as the sound intensity on the surface of the gear box is also
calculated. Sound power of the gear box is larger in the case that bearings have offset to the
wall of the gear box than that bearings are on the center of the gear box. The sound power
increases with the augmentation of the offset.
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Fig. 1 A schematic diagram of gear system

Table 1 Dimensions of test gears

Number of teeth 40/40
Normal module 4
Helix angle 26
Normal pressure angle 20°
Face with 15mm
Transverse contact ratio 1.40
Overlap contact ratio 0.52
Total contact ratio 192
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Fig. 4 FEM model of the gearbox

Table 2 Stiffness and damping coefficients of bearing

Direction Slif_fncss Damping coefficient
(X10'N/m) (N,/m)
Radial 177 189
Thrust 1.76 1413
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Fig. 6 Modeling of gear meshing
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Fig. 7 Measured angular acceleration of gears in the
frequency domain
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