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Fig.1 Influence mechanism of bias load behavior of the planetary

gear system
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Tab.1 Geometric parameters of the planetary gear train

28 KA 5 (ki Wbt
Parameter Sun gear Planet gear Ring gear
F%L Module/mm 5.012 5.012 5.012
$5% Number of teeth 84 56 196
450 Number of gear 1 5 1
JE 14 Pressure angle/( ) 20 20 20
WETEff B Helix angle/( %) 0 0 0
AL v
120 120 120
Effective width/mm
H[F EH AR
LI L 394.671 263.114 920.899
Base diameter/mm
ERBTE 14.761 14.761 14.761
Base pitch/mm
A
*Eﬁ'*f* 2.757 2.870 2.657
Root angle radius/mm
Fo VT F IR
Surface hardness/HRC 60 60 60
W g
Core hardness/HRC 33 35 35
AR 207%10°  2.07x 10°  2.07 x 10°

Modulus of elasticity/MPa
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Fig. 15 Bias load analysis of a planetary gear train
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Study on the mechanism of influence of internal gear ring flexibility on the
bias load behavior of aeronautical planetary gear system

DING Shuo' LUO Yuan® LI Ming® NING Yongxu'
(1. School of International Engineers, Shenyang Aerospace University, Shenyang 110136, China)
(2. School of Mechatronics Engineering, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The planetary gear system is widely used in aircraft transmission equipment because of its small size, light
weight and large load capacity , but the problem of bias load caused by various errors cannot be avoided, and a serious bias load
condition will lead to under utilization of the advantages of the planetary system cannot be fully exploited. The influence mech-
anism of the flexible change of the inner gear ring on the bias load behavior of the system was investigated by taking a certain
type of aeronautical planetary gear system as the research object. The deflection, stress and strain of the inner gear ring were
measured by experiments with different number of planets and different rim thicknesses, and the mechanism of bias load was
analyzed and the degree of influence of the number of planets and rim thickness on the bias load behavior of the system was
evaluated. The advanced simulation calculation and analysis of a large aeronautical planetary system was completed by using a
hierarchical finite element model to quantify the influence mechanism of the variation of inner gear ring flexibility on the load
distribution and gear ring deflection of the system. The accuracy of the simulation results was evaluated by fitting the experi-
mental and simulation results to the same parameter range for comparison. The research results provide targeted structural opti-
mization guidance for the development and design of internal gear rings of large aeronautical planetary gear systems, which
can greatly reduce the cost of this type of large aeronautical equipment in the design and iteration process.
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