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Abstract

Gearbox and vibrations are two inseparable components of each other. In other words, the nature of the
gear meshing in the gearbox has inevitable vibrations due to the impact during the meshing of the teeth.
These unavoidable vibrations in some cases cause the gearbox to malfunction, so vibration analyzes are
very important and efficient in analyzing gearbox performance and optimizing them. A planetary
gearbox has a main gear of the sun as the actuator in the center, several planetary gears around it and a
ring gear in which this set rotates and an arm is attached to the planetary gears and acts as the output for
the planetary gearbox.

In this paper, first to express the desired vibration relations in the planetary gearbox. Then to investigate
and apply the relations governing the electric motor in MATLAB software. In the following, the
vibration model of the planetary gearbox motor coupling model is simulated in order to observe and
analyze the interaction between the electric motor and the planetary gearbox. Frequency spectrum are
analyzed to investigate the interaction of motor and planetary gearbox. It should be noted that dynamic
modeling and analysis has been performed in ABAQUS software to extract the mesh stiffness of time-
varying engagement between the teeth of the two gears involved in the planetary gearbox.
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Figure (1): Coupled motor-gearbox system
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Figure (2): Structural diagram of an electromechanical system
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Figure (3): Model of a planetary gearbox [1]
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Figure (4): Equivalent circuit of induction electric motor in dq coordinate system [1]
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Figure (5): graph of mesh stiffness in terms of mesh cycle and its Fourier series
Table (1): The main parameters of the mechanical system
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Table (2): The main parameters of the electrical system
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Table (3): Planetary gearbox system data
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Figure (6): Simulation diagram
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Table (4): Important frequencies in set vibrations
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Figure (7): Fluctuations of the sun gear torsional torque and zoom of it
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Figure (8): Fluctuations of the sun gear rotational speed and zoom of it
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Figure (9): Fluctuations of the ring gear rotational speed and zoom of it
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Figure (10): Fluctuations of the planet gear rotational speed and zoom of it
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Figure (11): Fluctuations of the carrier rotational speed and zoom of it
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Figure (12): Frequency spectrum of the sun gear torsional torque
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Figure (13): Frequency spectrum of the sun gear rotational speed
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Figure (14): Frequency spectrum of the ring gear rotational speed
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Figure (15): Frequency spectrum of the planet gear rotational speed
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Figure (16): Frequency spectrum of the carrier rotational speed
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