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Abstract

In view of the problem that the reducer box is easy to have insufficient stiffness, the effect of the
working load of the reducer box is comprehensively considered. In order to reduce the amount of
calculation, the reducer box is first simplified and geometrically cleaned with the help of Hyer-
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works software; then the box is meshed, boundary conditions are established, and loads are ap-
plied. In this paper, the natural modal frequency and cloud diagram of the reducer box are ob-
tained by modal analysis of the box, and the vibration mode of the box is described; based on the
actual load and excitation of the reducer box, the static analysis is carried out to obtain the max-
imum displacement and stress nephogram of the box. Based on the actual operating conditions,
the frequency response analysis is carried out to obtain the displacement frequency curve and ac-
celeration frequency curve. Find the frequency corresponding to the peak displacement/acceleration
of the displacement frequency curve and acceleration frequency curve, and avoid those consistent
with the natural frequency in the subsequent design. According to the acceleration frequency curve
obtained from the frequency response analysis, the dynamic stiffness of the reducer box is obtained.
It provides a theoretical basis for the structural design and optimization of the reducer box.
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Figure 1. Schematic diagram of transmission system
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Figure 2. Solid model of reducer
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Table 1. Calculation results of bearing excitation of reduction differential

1. BURER MRS R

JIN
i X (e Y Z
NG 1SR e -31.55 4349.7 —4736.2
BN 2 SR )R -0.073 2391.5 225.2
FpE 1 R —8349.5 -16010 —-3523.2
Fp ) B 2 5 R -0.127 —14603 3681.7
S A 1S R R -4086 13800 —6738.3
Ty b A 2 S R 15802.3 10130 11100
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Figure 3. Simplified reducer box model
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Figure 4. Finite element model
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Figure 5. Boundary conditions
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Table 2. Description of the first six natural frequencies and vibration modes of the box
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Figure 6. First order modal shape of reducer box
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Figure 7. Cloud diagram of decelerator box displacement
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Figure 8. Stress nephogram of reducer box
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Figure 10. Acceleration frequency curve
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