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Abstract

In order to study the dynamic and static characteristics of single-stage gearbox case to avoid re-
sonance. A three-dimensional model of the gearbox case was established, and the static analysis
and modal analysis are carried out using ANSYS Workbench software. The maximum stress, the
maximum deformation distribution cloud, the natural frequency and vibration type of the box are
obtained by calculation. On the basis of modal analysis, the harmonic response analysis of the
gearbox is carried out to obtain the displacement and frequency response curves. The results
show that the strength of the case is within the permissible range, the output shaft bearing hole
part of the case is the weak part of the force, and the excitation frequency of resonance is 1297.7
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Hz. It brings new insights into the structural optimization design of gearboxes and the research
and analysis of vibration problems.
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Figure 1. Reducer box model
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Table 1. Material properties of reducer box
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Figure 2. Mesh division of the reducer box
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Figure 3. Adding Fixed Support to the bottom of the box and applying loads
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Figure 4. Reducer case stress and strain analysis cloud diagrams
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Figure 5. The first sixth order modes of the reducer box
5. BURBRTERHE]T 6 MraviRkEY

3.2. BURAMFIRIASIH

FERTIRRIEE G R PR HEAT S 04T I, e B R AE AR Z TR e o 90 5E 2031, (A Block Lanczos i AT
AR, SEARTH /NP . R SR SEPR oL, FLR A DY ff A [ E e i b, DR AR A
PRSI0 [ 5 205 o AR 0 AT SR APAS 1 10 9Bl 55 48 A (KT I /N 7 £ o] A A B AR SR AL W P 5 s

T2 25 T BT DA VR A A 5% B I R A A S R

DOI: 10.

12677/mos.2024.133313 3442 A ()


https://doi.org/10.12677/mos.2024.133313

2%

Table 2. The first six natural frequencies of reducer box
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Figure 6. Applying torque to the reducer box
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Figure 7. Displacement-frequency response of reducer box: (a) X, Y axis direction; (b) Z axis direction
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Table 3. Maximum values of vibration displacements of reducer box
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X %k 1297.7 1.2781 x 107°
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Figure 8. Nodal distribution position of reducer box
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Figure 9. Displacement-frequency response at nodes of reducer box
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