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Natural characteristics and dynamic load coefficient of power
four embranchments gear transmission
LI Nan, WANG San-min, DU Jiajia
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Abstract: Dynamic model of power four embranchments gear transmission system has

been provided, and vibration equation of a single axis has also been established based on ax-

is—element method. With the gear mashing matrix, coupling between equations of every axis

can be achieved, which helped to establish dynamic equation of the whole power transmis-

sion system. Solving that equation, natural frequency and natural vibration of system were

obtained, and the conclusion that the system needs damping design to make sure it work

stably at the normal working speed has been conferred. Meanwhile, difference between dy-

namic load coefficients of different transmission errors has been analyzed, and results show

that transmission error has an obvious effect on dynamic load coefficient of the power four

embranchments gear transmission system. With the increase of the transmission error, the

dynamic load coefficient is also increasing, especially in high speed stage gears the perform-

ance even more significant. The research methods and conclusions lay foundation for dynam-

ic optimization design of power four embranchments gear transmission system.

Key words: power four embranchments; axis-element method; meshing error;

natural characteristics; dynamic load coefficient
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gear transmission system
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) Table 2 Natural frequency of system
F,..F,.,,F,, [N m n /(r/min)
' ' 1 130. 06
2 249, 22
4 .
, 3 4089. 66
, . 4 4383.42
’ ’ 5 29266. 46
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2 7 35198. 23
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2
1 5) 6
Table 1 System basic parameters of power ,
four embranchments gear transmission
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Fig. 11 Gear meshing dynamic load coefficients

of rotor 2 and rotor 4 at e=10pum
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Fig. 12  Gear meshing dynamic load coefficients

of rotor 4 and rotor 8 at e=10pum

13, 14, 15 e=20um
) ,  e=
20pm 1 2
1. 15, 2 4
1. 14, 4 8
1. 14.

iR '.1"” ".."' "l

0 0.01 0.02 0.03 0.04 0.05
I [E] e/s

13 eZZO;Lm 1 2

Fig. 13 Gear meshing dynamic load coefficients

of rotor 1 and rotor 2 at e=20 um

7"\“ 15 s



Do

451

0 0.01 0.02

Fig. 14 Gear meshing dynamic load coefficients

of rotor 2 and rotor 4 at e=20 um
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Fig. 15 Gear meshing dynamic load coefficients

of rotor 4 and rotor 8 at e=20 um
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