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Acoustic vibration characteristic of crack gear-structure'and simulation

SHAO Rer2ping, XU Zh2feng,~CAO Jin@2ming
( School of Mechatronics, Northwestern Polytechnical- University,™ Xipan 710072, China)

Abstract: The gear structure was handled equivalent to cir¢inal plate,~then the dynamics
analysis model and acoustical model of fault gear were established, the sound pressure and
the distributioncharacteristic-of sound field of gear elastomer with radial direction crack and
arc direction crack were analyzed; and the influence of crack on the radiation characteristic of
the sound field of gear structure\was studied. With the help of ANSYS and MAT LAB soft2
ware, the distribution of sound pressure in the r= 0. 5m sphere surface and axial sound pres2
sure of cracked gear structur¢ was obtained, and the influences of various crack types and
crack sizes on acoustic characteristic of gear vibration were investigated. Based on analysis,
comparison andevaluation of the simulation results, it shows the influence extent and rule of
the crack location, crack shape and size in relation to acoustic vibration characteristic of gear

structure. These lay a good foundation for gear fault diagnosis using acoustic method.

Key words: gear; radial direction crack; arc direction crack; dynamic characteristic;
acoustic characteristic; sound pressure distribution direction; simulation
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Fig. 1 Analysis model of sound field of
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60 mm, P JEAE4 22, 5 mm, JEE K h= 15
mm, UiEEIE BEA B IR & E= 2. 058 @10'' N/
WFAEL L= 0.30, %)% Q= 7800kg/m’ .
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gear structure
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Table 1 Analysis results of natural frequency of gear structure and equi(valent circ)inal plate (unit: Hz)

B Ik 1 2 3 5 6 7 8 9 10
WS A 2918.0 2929.4 3220.6 3652.7 3652.9 3873.7 6345.0 6345.1 8359.9 8360.1
53 BB 2950.9 2951.0 3264.9 3752.2 3752.7 3926.2 6888.7 6888.9 8564.0 8564.3
WRIE % 1.127 0.737 1.376 2.724 2.732 1.355 8.568 8.570 2.441 2.443

o 0 A Ak 2920.2 2922.0 3234.3 3668.1 3669.1 3740.6 6392.0 6393.2 8365.0 8365.3
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Fig.4 Sound pressure distribution direction of gear structure (first five order vibration)
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