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Load sharing characteristics analysis of power split system based
on deflection compatibility and clearance floating

DONG Hao, FANG Zong-de, WNAG Bao-bin, DU Jin-fu
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Abstract: In order to implement the uniform load distribution of the gear train with dual pow-

er spliting, a pseudo-static model was built firstly. And then, according to the system power flow

closed-loop feature, the torsional angle deformation compatibility conditions were deduced, the

moment equilibrium conditions and elastic support conditions was established to calculate each gear

pair transmission torque, and finally the system load sharing coefficient was obtained. Next, the

relationship of the installation error and system load sharing characteristics was analyzed in the static

research, and the floating pinion based on clearance floating played an important role in the system

load sharing. The results show that the clearance of 0. 8mm could meet the pinion to floating

under the influence of the gear 2 with installation error of 0. 03mm, obtain the load sharing

coefficient of 1. 003 8, the floating pinion can improve the load sharing characteristics.

Through theoretical data compared with the experimental data, in the same error conditions,

power distribution is respectively 53. 88% and 53. 50% , which verifies the correctness of the

method proposed.

Key words: power split; deformation compatibility; clearance floating;

moment equilibrium; elastic support; installation error; load sharing
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Fig. 1 Diagram of power split transmission system

Fig. 2 Diagram of the mechanical structure model

and relationship among gear rotary angle
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Table 1 Gear parameters
/ / / /
mm mm ) )

1 32 51.1 44.5 20 6
2~3 124 197.9 38.1 20 6
4~5 27 68.6 66.0 25 0

6 176 447.0 59.9 25 0

KIZ :K13 =0, 63 X 105 N/
mm,K;; =K =1.24X10° N/mm.
[4] Table 2 ,
2.

2
Table 2 Equivalent support stiffness

x / y /
(N/mm) (N/mm)

1 9236.560 11149. 045
2~3 26271.013 40656.077
4~35 22600. 646 38381.011

6 211439.093 326805.063

AA.; = A, = AA,; = 0. 03mm,

. 1. 304
1, 65.21%. AA, (i=1,2,
4,6) , Jss  Jus
3.
3 .

AA

3
Table 3 Load sharing change when the major components

installation error independently functions

/
Js Js J
AA,; /mm ‘ : %
1 0.03 0.9411 1.0588 1.0588 52.94
2 0.03 1.0787 0.9212 1.0787  53.94
4 0.03 1.2683 0.7317 1.2683  63.41
6 0.03 0.8959 1.1041 1.1040 55.21
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Fig. 4 Curves of the load sharing coefficient with

the installation error independently change
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Fig. 5 Curves of the load sharing coefficient

when the clearance changes
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