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Numerical and Experimental Investigation

on Vibration Characteristics of a Complex Gear Pair
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Abstract: For a metal gear pair in the core parts of planetary reducer with few teeth difference, the
problems of poor deformation compensation can be solved by designing a metal rubber complex gear pair,
which reduces the vibration and achieves deformation compensation. The simulation analysis with rigid
flexible coupling multi-body dynamics was used to verify the vibration of the metal rubber complex gear
and metal gear pair. The vibration characteristics of these two gear pairs under different operating condi-
tions were also studied by the experimental method. The results of simulation and experiment show that
the vibration characteristics of the complex gear pair are improved by the addition of the metal rubber ma-
terial, and the complex gear pair is obviously superior to the metal gear pair in meshing force, angular ac-
celeration, transmission efficiency and vibration acceleration. The transmission stability of the complex
gear pair is also greatly improved. Moreover, the simulation results are consistent with the experimental

ones.
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Fig. 1 Structure schematic of complex gear

pair based on metal-rubber materials
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Fig. 2 Simulation models of gear pair
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Tab.1 The key parameters of gear pair
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Fig. 3 Angular speed of the output gear



2

F KT A W R AR S R 1 05 B BRI T 5 43

K2 HEMELEXL

Tab.2 Comparison of simulation and theory results

MAHE/(remin 1)

i
pi il

1 490.91 491.00
2 490. 85 491.00
3 490.91 491.00
4 491.00 491.00
5 490. 84 491.00
6 490. 84 491.00
7 490. 83 491,00
8 490. 97 491.00
9 491.01 491.00
10 191,12 491.00
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Fig.4  Comparison of the output gear
angular acceleration
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Tab.3 The meshing force of theoretical calculation
and simulation values
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Fig. 7 Photos of gear pair and its installation diagram
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Tab.4 The transmission efficiency results
of complex gear pair and metal gear pair
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Tab.5 The vibration acceleration test results of complex gear pair and metal gear pair
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