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Abstract
The amount of travel rolled by the left and right wheels during the same period of time that a vehicle
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is being steered for travel is usually not the same. In the case that the left and right wheels do not
travel the same mileage, if the vehicle’s drive axle uses a one-piece driveshaft to transfer energy to
the two wheels, this driveshaft can make both sides of the vehicle rotate at the same speed, but the
difference in the strokes of the two wheels will lead to slippage or slipping of the two wheels, and
cause overloading of the front and rear axles, thus affecting the handling stability of the vehicle.
Therefore, in order to reduce the quality risk of the differential gear pair, it is very necessary to
analyze the strength and anti-vibration performance of automotive differential gears. This paper
intends to use CATIA software for the structural design of a certain model of automobile differential,
and the planetary gears of the differential are analyzed and evaluated by CAE software for strength
analysis and modal analysis. Through the static analysis, it can be seen that the top of the planetary
gear teeth and the root of the half-axle gear teeth are most prone to fatigue wear and pitting corro-
sion after a long time of work, so it is necessary to make adjustments and optimization of the tooth
shape in the place of higher stress; the first 6-order modal analysis shows that the gear pair in the
mesh, the operating frequency is much smaller than the intrinsic frequency, and will not resonate,
so it meets the design requirements.
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Figure 1. Planetary gear
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Figure 2. Half shaft gear
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Table 1. Main mechanical properties of 20CrMnTi
Fz 1. 20CrMnTi IEEHFEM

SRR 20CrMnTi
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I AE AT AL R B, T RS IR R B Dy 2mm, a5 3 1 LR O 34,741, HITEH
N 19,127,

DOI: 10.12677/mos.2024.135462 5110 e RSE TR


https://doi.org/10.12677/mos.2024.135462

Fili Z5 1AL

Figure 3. Finite element model of differential gear
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Figure 4. Boundary conditions of differential gear
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Figure 5. Strength analysis results of differential gears
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Figure 6. Constraint condition of planetary gear
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Table 2. Natural frequency of planetary gear
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Figure 7. Vibration shape of planetary gear
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