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Abstract

By using the method of numerical simulation, the influence rules of backlash on dynamic load
sharing behavior of a planetary gear train are studied based on a nonlinear lateral-torsional vi-
bration model. The simulation results reveal that backlash value dramatically affects the impact
phenomenon of each gear pair, and then affects all load characteristic of the system. Within the
scope of the inspection parameters, a relatively small backlash value can improve the sharing be-
havior characteristic.
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Figure 1. Diagram of planetary gear system
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Figure 2. Dynamic model of the system
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Tabel 1. Main parameters of the system
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RGN (KW) 55
iy N 38 (r/min) 1500
AT BE AL 4
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PV 5 LA ] 52 (um) 1~100
A1 5 £ O B S K B /M (NYm) 6.8262 x 10° 3.9 x 10°
PR G 5 A 75 DO PR I 11 s K B /ML (N/m) 7.8953 x 10° 4.1 x 10°
FiZg(mm) 3
JEJ1#C) 20
PN L Ed 29
R Rt it 31
P LA Pl AT 91

Tabel 2. Error parameters of the system
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Figure 3. Dynamic load changes rules when b, =1x10°m,
B =3x10"°m; (a) Loading sharing coefficient; (b) Dynamic
load of external gear pair; (c) Dynamic load of internal gear pair
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Figure 4. Dynamic load changes rules when b =1x10"m,
b, =3x107"m; (a) Loading sharing coefficient; (b) Dynamic
load of external gear pair; (c) Dynamic load of internal gear pair
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Figure 5. Dynamic load changes rules when b =1x10"m,
b, =3x107"m; (a) Loading sharing coefficient; (b) Dynamic
load of external gear pair; (c) Dynamic load of internal gear pair
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