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Load Sharing Characteristics Analysis of Dual Power-split Gear Train
Based on Loaded Tooth Contact Analysis
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Abstract; In order to research load sharing characteristics of the dual power-split gear train, the
mechanical structure model was established. With the method of the tooth contact analysis and loaded
tooth contact analysis, the actual meshing process of gear pair was simulated and the time-varying mesh
stiffness was obtained, which can enhance the precision of the computation. According to the closed-loop
characteristic of the power flow of the system, the reverse angle deformation coordination conditions were
deduced, which were combined with the mechanical equilibrium equations and elastic support conditions
to calculate the transfer torque and load sharing coefficient of system. The influences of errors on the
power split characteristics were analyzed. It provided an important role in the reference for the design of

the dual power-split transmission system.
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Fig. 1  Dual power-split transmission system
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Fig.3 Corresponding relationships between gear rotary angles in dual power-split gear train system
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Fig.5 Load distribution diagrams with or without
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Fig.6  Curves of loaded transmission errors and stiffness with or without misalignment

(b) Ep=3"
1.6x10°
2
E 14x10°
< /\/‘\/\/\/\/\f\/
gl 6
= 12x10
Rnd
_LE (3
1.0%10
0 5 10 15 20
AN AN
(b)

B 7 MBI 0. 015 mm J5 09 NI EE 4k

Fig.7 Curves after axial relief of 0. 015 mm

(a) E¢=0"
_1.8x10°
2
& | 6x10°
Z
il
= 14x10°
<o
-H‘:f:
6 N i N J
1.2x10°5 3 10 15 20
A B
(a)
(a) E¢=0"

_ 2.0x10°

|

g 1.8+10°

Z 1.6x10°

!

E NP [\/W/

4o

£ 1.2x10°

1.0x10° . _
0 5 10 15 20
i A
@

(b) E.=3"
2.0x10°
n 6
= 1.8x10
£ 10° /\/_/\_/_/\_/_/\/
~ 1.6x10°
Z
2 14x10°
b s
i
1210
®
6
101075 5 10 15 20
W& E
(b

8 NIRRT R 22 R T A ML £

Fig.8 Curves of stiffness under influence of misalignmentin different planes
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Tab.1 Gear parameters of dual power-split

gear train system

W
1 2~3 4~5  6-~9 10
L 2 42 117 24 51 198
B m/mm 3 4
% 9E b/mm 62 96
FESf a/(°) 20
WEf B/ (°) 15.48 15.28
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Tab.2 Equivalent support stiffness parameters

g x 7T KIEE/Nemm ="y J7 [ WU /N mm !
1 2.85 x 107 1.75 x 107
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6~9 4.68 x 107 5.01 x 108
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Fig.9 Curves of load sharing coefficient with
E . =3" before and after axial relief
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Load sharing with each error alone change
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