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Research on the Influence of Transient Planet Gear Deformation on
Dynamic Characteristics of Planetary Gear Train System
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Abstract: Focusing on a specific wind turbine gearbox with a planetary gear train supported by journal
bearings. a multi-tooth transient 3D contact model was developed considering transient planet gear defor-
mations, tooth surface contact loads, and dynamic component displacements. Taking the gear pair contact
and the journal bearing support as interface coordination conditions to couple the components, a rigid-
flexible coupled dynamics model of the planetary gear train system was established to analyze the influence
of transient planet gear deformation on the dynamic characteristics of the planetary gear train. Results show
that the planet gear exhibits elliptical deformation under the combined action of meshing forces and oil film
force, with local vibration responses correlating with gear mesh frequencies. Transient planet gear deforma-
tion mitigates the tooth contact compression degree of the gear pair, suppresses vibration, and improves
load distribution. However, excessive structural flexibility of the planet gear pair periodically causes a non-
linear “contact - loss - contact” meshing phenomenon, leading to transient peak tooth loads and elevating
the risk of fatigue failure.
Key words: wind turbine gearbox; planetary gear train system; journal bearing; flexible planet gear;
dynamic characteristics
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Fig.1 Structure of planetary gear train system with

plain bearings
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Fig.5 Master node distribution of the planetary gear
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Fig.2 Coordinate system definition of planetary

gear train
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Fig.3 Coordinate system definition of discrete nodes on

planetary gear annulus
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Fig.7 Schematic diagram of multi-pair - multi-tooth -

multi-point meshing of planetary gear
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Fig.8 Impact of transient planetary gear deformation

on the relative displacement of meshing gear pairs
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Fig.11 Transformation schematic diagram of planetary
gear tooth surface loads to virtual nodes on planetary

gear annulus
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Fig.12 Transformation schematic diagram of plain

bearing film forces to virtual nodes on planetary

gear annulus
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virtual nodes on planetary gear annulus
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damping connection between carrier pin and

planetary gear
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