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Abstract

Aiming at the reducer of the three-in-one electric drive system for new energy vehicles, the mod-
eling, simulation, optimization and test verification of the gear, shafting, housing and other conti-
nuous lubrication systems are carried out. The results show that the simulation method can effec-
tively simulate the flow of lubricating oil in the reducer, and the optimized lubrication system is
verified to meet the requirements by comparing the simulation results with the test results.
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Figure 1. Internal shafting and shell structure of the gearbox
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Figure 2. The right side shell and oil guide groove structure of the gearbox
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Figure 3. The left side shell and oil guide groove structure of the gearbox
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Table 1. Simulation conditions

#=1. HELR
P T i N8 rpm Hh ) b 5458 rpm 4 H B L T rpm
1 KT E 2000 666.67 204.3
2 SRS 2000 666.67 204.3
3 s 2000 666.67 204.3
4 E¥16.7° 2000 666.67 204.3
5 T 5.7 2000 666.67 204.3
6 TH16.7° 2000 666.67 204.3
7 Fifii 16.7° 2000 666.67 204.3
8 KA 16.7° 2000 666.67 204.3

A T T A 5 A 0 6, YRR 1 L, 4 ELA BT ECHIR D 40°C iR T I Dy 834 kg/m’,
R 29.8 cSto PiEISFEH, FFZEAEA HIXAT Particle Works HE,  JRRIE AR F N by ol [R) Ry 1
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Figure 4. Gear steering of each axis in horizontal forward, up and down slope and left and right inclination conditions
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Figure 5. Gear steering of each axis in reverse conditions
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Figure 6. Right and left side view of oil distribution in horizontal forward condition
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Figure 7. Right and left side views of oil distribution in horizontal reverse condition
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Figure 8. Right and left views of oil distribution in uphill 5.7° condition
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Figure 9. Right and left views of oil distribution in uphill 16.7° condition
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Figure 10. Right and left views of oil distribution in downhill 5.7° condition
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Figure 11. Right and left views of oil distribution in downhill 16.7° condition
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Figure 12. Right and left side views of oil distribution in 16.7° right tilt condition
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Figure 13. Right and left side views of oil distribution in 16.7° left tilt condition
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Figure 14. Comparison of simulation and test results after optimization; Left side view of oil distribution in horizontal
forward condition
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Figure 15. Comparison of simulation and test results after optimization; Left side view of oil distribution in horizontal
reverse condition
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Figure 16. Comparison of simulation and test results after optimization; Left side view of oil distribution in uphill 5.7°
condition
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Figure 17. Comparison of simulation and test results after optimization; Left side view of oil distribution in downhill 5.7°
condition
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Figure 18. Comparison of simulation and test results after optimization; Right side view of oil distribution in 16.7° left tilt
condition
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Figure 19. Comparison of simulation and test results after optimization; Left side view of oil distribution in 16.7° right tilt

condition
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