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A Study on the Dynamic Characteristics of an Epicyclic

Gear Trains Supported with Journal Bearing
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Abstract
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Tooth

In this paper, the dynamic characteristics of a star type epicyclic gear train have been analyzed.

Nonlinear stiffness of a gear pair were obtained considering the bending and shear deformation,

Hertz contact deformation, as well as tooth fillet deformation. Nonlinear stiffness coefficients

and damping coefficients around the static equilibrium position were obtained by perturbation

method. The loci of the planet gears and sun gear were estimated. Tooth meshing forces and

bearing reaction forces were calculated. The effects of the bearing clearance and oil viscosity on

the gear behavior were also analyzed.
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Fig. 1 Schematic diagram of dynamic characteristics
of the journal bearing.
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Fig. 2 Schematic diagram of gear train system.
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Table 1 Specification of epicyclic gear train,
Parameter Value Parameter Value

Mass of driver 4.295 Kg | Inertia of sun gear 1.06409E-4 Kg-m?
Mass of loader 8.590 Kg | Inertia of planet gear 8.4476E-4 Kg-m®
Mass of sun gear 0.297 Kg | Inertia of ring gear 0.1454 Kg-m?
Mass of planet gear 0.997 Kg | Input torque 100 N-m
Mass of ring gear 10.743 Kg | Bearing width 30 mm
Stiffness of shaft 5.0E05 N/m | Diameter of journal bearing 25 mm
Stiffness of ball bearing 1.0E07 N/m | Bearing clearance 2.5E-5m
Inertia of driver 0.0124043 Kg-m?* | Viscosity 0.05 Pa-sec
Inertia of loader 0.0248086 Kg-m?*

Dimensionless stiffness

0067771007 200 300  4.00

Sommerfeld number (So)

(a) Stiffness coefficients

5.00

Dimensionless damping

0.00 1.00 2.00 3.00 4.00 5.00

Sommerfeld number (So)

(b) Damping coefficients

Fig. 4 Dimensionless stiffness coefficients and damping coefficients.
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Table 2 Specification of epicyclic gear train.

Parameter Sun | Planet | Ring

gear | gear | gear
Number of teth 15 29 73
Modulus of elasticity 200 GPa
Poission’s ratio 0.3
Number of planet _‘ 4
Module L 2.25 mm
Face width 32 mm
Pressure angle 22 .5 Degree
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