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Analysis of load sharing mechanism and parameter matching of

gear split torque drive system
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(National Key Laboratory of Science and Technology on Helicopter Transmission,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In order to improve the load sharing characteristics of the split torque drive
system, the mechanism of affecting the load sharing performance was analyzed by construc-
ting the analysis diagram of error.and load. Considering the support stiffness, the torsional
stiffness and time-varying meshing stiffness of the gear pairs, a dynamic model of the trans-
mission system was established by using the lumped mass method. The dynamic model of the
transmission system was solved by the Runge Kutta method, and the load sharing coefficient
was calculated. The influence law and weight of backlash and center distance error on the
load sharing characteristics were obtained by the orthogonal test method. The results
showed that the-backlash had correlation, and its value should meet certain rules; the center
distance error had no correlation, and the center distance error of confluence stage had great
influence on the load sharing and dynamic load coefficient. Therefore, in order to improve
the load sharing characteristics of the split torque transmission, the design method of param-

eter matching should be adopted for the backlash and center distance errors.
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Fig. 1 Configuration diagram of split torque drive
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Fig. 2 Analysis diagram of error and load
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Fig. 3 Dynamic model of the structure of the split torque drive
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Fig. 4 Coordinate system of dynamic model of structure of the split torque drive
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Table 1 Orthogonal test of backlash

/)lnph / /Jlup'_)s / Diabin / Dinbzn /

i O
pm pm pm pm
1 0 0 0 0 1.027 1.259
2 0 10 10 10 1.015 1.261
3 0 20 20 20 1.022 1.311
4 10 0 10 20 1.031 1.315
5 10 10 20 0 1.038 1.311
6 10 20 0 10 1.009 1.316
7 20 0 20 10 1.053 1. 366
8 20 10 0 20 1.025 1.370
9 20 20 10 0 1.032 1. 366
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Table 3 Orthogonal test table of center distance error

Ells/ EIZs/ Ellh/ EIZh/

s o o
pm pm pm pm
1 —50 —50 —50 —50 1.032 1.531
2 —50 0 0 0 1.018  1.509
3 —50 50 50 50  1.014 1.513
4 0 —50 0 50  1.043  1.547
5 0 0 50 —50 1.034 1.534
6 0 50 —50 0 1.018 1.510
7 50 —50 50 0 1.059  1.569
8 50 0 —50 50  1.042 1.546
9 50 50 0 —50 1.034 1.534

x4 POBEREEXIRBISNER
Table 4 Analysis results of center distance error by

orthogonal test

28 Ey/pm  Ep/pm  En/pm  Ep/pm
ky QD) 1.023 1. 026 1. 029 1. 020
ky (D) 1.024 1.024 1. 024 1.024
ky (QD) 1. 026 1. 023 1,020 1. 029
RWD 0.003 0.003 0.-008 0.-008
ki (029 1. 394 1. 399 1.403 1. 390
ko (Q2) 1. 396 1. 396 1. 396 1. 396
ks (Q2) 1.398 1.394 1.390 1.403
RO 0.004 0.005 0.013 0,013
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Fig. 8 Influence of center distance error interaction on

load sharing coefficient
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