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Abstract
For gear box as an important mechanical component of power transmission, the box body in the
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process of gear transmission power will be affected by the internal and external excitation of the
box, and therefore produce vibration; when the low-order natural frequency of the gearbox is the
same as the vibration frequency of the gearbox when it is working, the resonance phenomenon
will be produced; the occurrence of resonance phenomenon will accelerate the gear box internal
parts damage, reduce the service life of the gear box. In order to study the vibration characteris-
tics of the first gear box in a mechanical equipment, firstly, the three-dimensional modeling soft-
ware Solidworks is used to establish the three-dimensional model of the first gear box. Then, the
established 3D model was imported into the finite element simulation software Abaqus, and the
constrained modal analysis method was used to analyze its dynamic characteristics. The natural
frequency and mode shape of the gearbox in the simulation results were analyzed and discussed
in detail. Finally, in order to improve the performance of the gearbox, under the premise of not
changing the performance parameters of the gearbox, two optimization schemes are proposed for
the existing gearbox, and the simulation results after optimization are analyzed. The analysis re-
sults show that the optimization scheme improves the performance of the gearbox obviously, which
provides a reference for the future research on the dynamic performance of the gearbox.
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Figure 1. 3D model of gearbox case
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Table 1. The geometric parameters of the box model
1 FIRER LS

SR ZH{# (mm)
GEIZISSS 480
RS 170
LRSS 444
e 180
FEREE R 6
HA&SL R1 13
HhA&SL R2 18.5

Table 2. Material properties of the box model
= 2. AIEHIMELE M

SHARR SHUE
2 1% (kg/m?) 7150
PR E (MPa) 120,000
TARALE 0.3

e
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Figure 2. Gear box structure meshing
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Figure 3. The first 6-order mode of the gearbox. (a) The 1 vibration mode; (b) The 2 vibration mode; (c) The 3 vibration
mode; (d) The 4 vibration mode; (e) The 5 vibration mode; (f) The 6 vibration mode
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Table 3. The first 6-order natural frequency and mode characteristics of gearbox case
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Figure 4. Bar graph of natural frequency with order
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Figure 5. 3D model of optimization plan B
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Figure 6. Simulation results of optimization plan A. (a) The 1 vibration mode; (b) The 2 vibration mode; (c) The 3 vibration
mode; (d) The 4 vibration mode; (e) The 5 vibration mode; (f) The 6 vibration mode
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Figure 7. Simulation results of optimization plan B. (a) The 1 vibration mode; (b) The 2 vibration mode; (c) The 3 vibration
mode; (d) The 4 vibration mode; (e) The 5 vibration mode; (f) The 6 vibration mode
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Figure 8. Six order natural frequency variation trend be-
fore and after gearbox case optimization
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