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An Experimental Study on Tooth-Meshing Frequency Components in

Noise/Vibration of a Gearbox Under Operational Conditions

Seong-Hun Lee*, Kwang-Joon Kim*, Jae-Yong Ha**
* KAIST, ** DAEWOO HEAVY INDUSTRIES LTD.

ABSTRACT

In machine tools, often a gearbox is installed to control the rotating speed of spindle, which sometimes generates

problems of noise and vibration due to erors in'tooth-meshing.

In this study, the characteristics of noise and vibration of given gearbox for a machine tool are analyzed
experimentally.  From the measurement, it was observed that the tooth-meshing component of the sound pressure level
from the gearbox took' its maxinim. at '3-specific operational speed. Therefore, the main content of this study is to

investigate the reason why lhewe mentioned characteristics are observed.

By investigating the natursl frequencies of the components in gearbox, it was found that the natural frequencies of

therotating gear-shaft and gearbox for twisting mode were closely related to

the first and second peak of sound pressure

levéls respectively. Wefon, in this study, those relations were identified by the impact test of rotating gear-shaft
and:gearbox. In addition, we msenei! he nibber between housing and bed, and analyze the effect of the rubber

msei‘txon on noise reductum by Operaﬁenal Deflection Shapes.
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Fig.2-1(b) Isolated Condition of Gearbox
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Fig.2-2 Sound Pressure Levels under the Load
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Fig.2-3 Acceleration Levels under the Load
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Fig.3-1(b) ODS Results at 1028Hz and 1024Hz
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Fig.3-2 FRF of Rotating Gear-Shaft
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Fig.3-3 FRF of Rotating Gear-Shaft with each Speed
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Fig.4-1 SPLs before and after inserting the rubber
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