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Dynamic Characteristics of an Epicyclic Gear Train
Considering Coriolis Effect
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Abstract

In this paper, dynamic characteristics of an epicyclic gear train considering Coriolis effect have been
studied. High speed transmissions such as in an aircraft engines will be strongly influenced by Coriolis
effect. Gear meshes were modelled as springs and dampers with periodically varying mechanical
constants with time. The loci of planet gear, sun gear, and carrier were analyzed. Maximum values of
mesh forces between sun gear and planet gear(S/P) as well as between planet gear and ring gear(P/R)
have been simulated as function of rotating speed.
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Fig. 1 Schematic diagram of planetary gear train
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Fig. 2 Acceleration of planet gear
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Table 1 Specification of the gears

Parameter | Sun Gear |Planet Gear| Ring Gear
Number of
26 25 76

Teeth
Modulus of

. 200 GPa
Elasticity
Poission's

. 0.3
Ratio
Number of
3,4, 5
Planet
Module 2.5 mm
Width 30 mm
Pressure
22.5 Degree

Angle

Table 2 Specification of Planetary gear train

Parameter Value
Mass of Driver 4.295 kg
Mass of Loader 8.590 kg
Mass of Sun Gear 0.503 kg
Mass of Planet Gear 0.465 kg
Stiffness of Planet Bearing 1.0x10" N/m
Stiffness of Shaft 5.0x10° N/m
Stiffness of Ball Bearing 1.0x10" N/m

Inertia of Driver

0.0124043 kg-m*

Inertia of Loader

0.024086 kg-m*

Inertia of Sun Gear

1.6991x10 kg-m*

Inertia of Planet Gear

1.4524x10™ kg-m*

Bearing Width 30 mm
Diameter of Journal Bearing 25 mm
Viscosity 0.01 Pa-sec
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