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Abstract — An epicyclic gearing system is compact and lightweight. However, it is difficult to share the driving
force equally because the system has closed gear trains with multiple driving points, and it always has geo-
metrical errors in the elements. Thus, in the case of planetary gears, the first problem is how to distribute the
load evenly to the numerous planets. The method widely used abroad for this purpose is to utilize the elastic
deformation of the components of the structure. However, the deflection is very complicated, and it is very easy
for vibration problems to occur because of the decrease in the natural frequencies. Therefore, to equalize the load
on the planets, this paper discusses the principle and theory behind the functioning of a floating intermediate ring.
This magnifies the displacement of a planet's center arising from the equilibrium of the load and the lubricating
film pressure, which improves the compliance of the planets . The results show that load equalization of the plan-
ets is possible through this improvement in their compliance.
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Fig. 1. Relation between eccentricity ratio and Sommerfeld
number.
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Fig. 2. Relation between eccentric angle and Sommerfeld
number.
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Fig. 3. Pressure distribution in the bearing.
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Fig. 5. Schematic diagram of planetary gear.
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Fig. 6. Relation between position of planetary gear
center and bearing load.
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Fig. 7. Compliance of the occlusal surfaces.
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Fig. 9. Structure of intermediate ring.
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Fig. 10. Influence of centrifugal force on the compliance in
the case of reduction of speed.
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Fig. 11. Effect of centrifugal force on compliance under
reduction of speed.



(a) Schematic diagram

(b) Effect of centrifugal force

Fig. 12. Influence of centrifugal force on the compliance in
the case of an increase in speed.
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Fig. 13. Effect of centrifugal force on compliance under
increase in speed.
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Nomenclature

: bearing clearance

: compliance

: centrifugal force

: effect factor of the centrifugal force
: bearing width

: rotating speed of the planetary gear
: center of the shaft

QO =2~ >>0n 0

: center of planetary gear

: bearing pressure

: radius of the shaft

: sommerfeld number

: surface speed of the shaft
: bearing load

Sawnp
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S S M3

(1]

3]

[4]

: oil viscosity
: eccentricity ratio
: rotating angle of the planetary gear

: eccentric angle
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