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Load-sharing characteristics of two-stage five-branching star
gear by considering deformation coordination
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Abstract: In order to analyze the load sharing of two-stage five-branching star gear, the coordination conditions of
torsion angle deformation were derived according to the power flow closed-loop characteristics of the system. Based
on the theory of moment equilibrium condition and equivalent meshing error, the load sharing model under static
condition was established, and the load sharing coefficient was obtained. The influence of manufacturing error,
installation error, component floating on load sharing characteristics was analyzed. Results show that when sun
gear, ring gear and star gear error independently act on load sharing characteristics, the the ring gear error influence
is the biggest. Each component manufacturing error periodically affect the load sharing coefficient. The sun gear
floats based on spline clearance and radially in the ring gear, which helps to improve the load sharing
characteristics. The correctness of the theoretical analysis is verified by experiments.
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Fig.2 Diagram of the mechanical equilibrium diagram of the system
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Fig.3 Schematic diagram of the relationship between the torsion angle of the gear
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Fig.4 The diagram of the mechanical relationship of the floating of the sun gear
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Table 1 Main parameters of the gear data

2 FR i BEH/ mm WgE/mm  BEEM/C) RO
K FHES 24 2.75 39.45 10 20
AT 22 2.75 39.45 10 20
e gl 31 2.00 39.45 12 20
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Table 2 Load sharing coefficient under the influence of the assembly error

LA UR Jn Joz Jors J o J s J
A, 1.004 0.996 0.997 1.006 1.003 1.006
Apn 1.006 0.995 0.994 1.008 1.005 1.008
A 1.016 0.983 0.992 1.012 1.013 1.016
A, 1.012 1.010 0.991 1.018 0.985 1.018
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Fig.5 The load sharing coefficient of the effect of the eccentric error

B IR ZE R B2 R BN 1.006,1.010,1.017 1,028, X il 3 Fn e iR 22 A IR Z M R A LT

NI FE R IR Z R i K88 PR IR EZ IR Z KA R 25 i/ .
33 EFHXMBMELRHFHIZE
FaJ A7 B0 35 28 i s i i 1] 6 (a) (b) (o) TR o

0 002 004 006 008 010 0 002 004 006 008 010
tls tls
(a) KFHBR A& BEA T ) (b) NGBS
108 O Ju X Jp Jis
2 I M
1.04
&
M 1.00 |ARASASS
®
2 096
0.92
0 002 004 006 0.08 0.10
tls
() AR BHERFN N 5 B [ 3l

B 6 KFR% TN/ EE 3 B I R R

Fig.6 Effect of the floating of the sun gear and inner ring gear on the load sharing characteristics
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Fig.7 schematic diagram of the experimental principle
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Table 3 Comparison of theoretical and experimental measurements of different loads

H#/ (N« m) 0 Yy 28 R ISR SR

200 1.121 1.012
245 1.074 1.010
285 1.072 1.008
325 1.077 1.007
370 1.062 1.006
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