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Analysis on Natural Vibration Characteristics of Face-Gear Drive
Based on ANSYS Workbench

WANG Qilei', HE Ying?, HE Guoqi', DENG Shujie', SUN Neng!
(1. School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. Department of Resources Engineering, Hunan Vocational Institute of Technology, Xiangtan Hunan 411104, China )

Abstract: With orthogonal face-gear drive as the research object, a finite element model of face-gear drive is established.
The FEA software of ANSYS Workbenck is used to analyze the model and the first 6 natural frequencies and mode shapes
of the model are extracted. The influences of pressure angle, tooth number difference and face-gear aperture on the natural
frequency of face-gear drive is studied. The results show that the modal vibration mode of the face-gear drive is mainly
based on face-gear vibration, the natural frequency of face-gear drive increases with the increment of pressure angle, tooth
number difference and face-gear aperture. In these factors, the impact of face-gear aperture is the greatest, followed by
pressure angle, and tooth number difference has little effect.
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Fig. 1 The schematic for coordinate system of

orthogonal face-gear shaping machining
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Fig. 3  The finite element model of face-gear drive
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Table 1 The natural frequency of face-gear drive
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Fig. 4 The modal shapes of face-gear drive
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Table 2 The parameter variation of face-gear drive
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Table 3  The natural frequency of face gear drive with

different pressure angles
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Table 4 The natural frequency of face gear drive with

different apertures
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Table 5 The natural frequency of face gear drive with

different tooth number difference
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