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Influence of Ring Gear Boundary Conditions on the Static Characteristics
of Epicyclic Gear Trains with Manufacturing Errors
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Abstract

A hybrid finite element analysis was used to analyze the influence of ring gear rim thickness and spline
number on the static properties of a planetary gear system with manufacturing errors. Both of these
parameters affected the bearing force and critical stress. The effect of changes in the rim thickness on the load
sharing between the gears depended on the type of manufacturing error. Ring flexibility improved the load
sharing between planetary gears only in systems with planet tooth thickness or planet tangential errors; for
other types of error, ring flexibility worsened the load sharing. To improve load sharing, rim thickness and
spline number should be controlled within a specific range. The minimum rim thickness limit should be
determined considering not only the critical stress but also the load sharing. The effect of the ring gear
boundary condition was more apparent in a system with errors than in a normal system.
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Table 1 Gear data for OH-58 Kiowa planetary gear set
Sun Ring | Planet

Number of Teeth 27 99 35

Module (mm) 2868 | 2.778 | 2.868

Outer Diameter (mm) 84.07 304.8 | 105.0

Root Diameter (mm) 70.55 284.1 | 91.54

Minor Diameter (mm) 271.8

Bore Diameter (imm) 57.15 73.66

Face Width (mm) 25.4

Young’s Modulus (N/m®) 207x109

Poisson’s Ratio 0.3

Density (kg/m’) 7595
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Fig. 2 Parameters related with rim thickness ratio
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function of NS and RTR under normal condition
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function of NS and RTR in a system with a sun
positioning error
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function of NS and RTR in a system with a
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