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Abstract: Parametric modeling with PYTHON of ABAQUS of the planetary gear sets used in the transmission
of the new energy vehicle was studied in this paper. Based on the previous modeling, the finite element analysis
was used to predict the unequal planet load sharing behavior of the planetary gear sets, when the planets are
subjected to position errors due to certain gear and carrier manufacturing errors and assembly variations. This
study also made a research into the relationship between input sun torque and load sharing performance among
the planets. The approach can serve as a significant guidance for designing to improve the performance of the
planetary transmission device.
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Table 1 Parameters of gear set

ZH N L TR Py 145 P
HiE 21 23 69
AL (mm) 7 7 7
718 (deg) 20 20 20
IZE A (deg) 0 0 0
AL R 0.5 0.65 0.65
%% (mm) 105 105 105
YT R A 1 1 1
W R 0.25 0.25 0.25
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Fig.2 FEM of gear face
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Fig.3 FEM of gear set
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Fig.4 Diagram of planet’s position error
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Table 2 Stress ratio of planets

VI 2546 1% 2 (um)

-70 -35 0 35 70

P1 0.54 0.81 1.00 1.15 1.37

P2 1.27 1.13 1.00 0.85 0.72

T1 P3 0.94 0.95 1.00 1.05 1.07
P4 0.92 0.95 1.00 1.05 1.04

P5 1.24 1.13 1.00 0.85 0.67

P1 0.79 0.88 1.00 1.14 1.28

P2 1.25 1.12 1.00 0.89 0.81

T2 P3 0.91 0.96 1.00 1.04 1.09
P4 0.91 0.95 1.00 1.05 1.09

P5 1.23 1.11 1.00 0.89 0.81
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Fig.6 Stress ratio with T1 as input torque

i | = p1
1.3 - s p2
12 | |}3
) v pd
1.1 4 |+ p5
“ 40
04394
0.5 4
70 35 0 35 70
position errar of pi ()
Bl 7 KBHESHIH 9 T2 BIR 77 b2k
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