e Aas =87 A, 279 A 8 &, pp. 1897~-1606, 2003 1597

7hEea B 2H2AE A7l ASAel vl 9%

d 2w =

(2003 % 4 ¥ 239 He 20038t 79 159 MakelE

2

Influence of Manufacturing and Assembly Errors on
The Static Characteristics of Epicyclic Gear Trains
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Abstract

Static analysis using hybrid finite element (FE) method has been applied to characterize the influence of
position, runout and thickness errors of the sun. ring and planet on the bearing forces and entical toth stress,
Some guidelines for tolerance control to manage cnitical stress and bearing forces are deduced from the results.
Carnier indexing error for planet assembly and planet tooth thickness error are most eritical o reduce planet
bearing force and maximize load sharing as well as to reduce critical stresses. Sun and carrier bearing {orces
due to errors increase several times more than those of normal condition,
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Table 1 Gear data for OH-38 Kiowa planctary gear set

Sun Ring | Planet

Number of Teeth 27 494 33

2.868 2778
84.07 304.8

Module (mm) 2.868

105.0

Quter Diameter (mm)

Root Diameter (mm} 70.53 2841 | 9154
Minor Diameter {(mm) 271.8

Bore Diameter (mm) 5715 73.66
Face Width (mm) 254

Young’s Modulus (N/m?) 207x10%
Poisson’s Ratio 0.3

Density (kg/m”)
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Fig. 1 Schematics of planetary gear systems with parts
of the meshed model
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Fig. 2 Bearing forces and planet load sharing for
normal condition with four planets
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Fig. 3 Planet bearing forces for normal condition with

three planets
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Fig. 4 Sun and carrier bearing forces and planet load
sharing for sun position error of 25um with four
planets
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