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A dynamic model of reducer for generating facility of electric power having bevel gear pair and
planetary gear train is developed by lumped method. The model accounts for the shaft and bearing
flexibilities, gyroscopic effects and the force couplings among the transverse and torsion motions
due to gearing. Vibration/noise analysis as well as strength of bevel gear pair and planetary gear
train are considered. Exciting forces of high reducer for generating facility of electric power are
considered as the mass unbalance of the rotors, misalignment and a function of gear transmission
error. A Campbell diagram, in which the excitation sources caused by the mass unbalance of the
rotors, misalignment and the transmitted errors of the gearing are considered, shows that, at the

operating speed, there are not critical speed.
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Fig. 1 The structure of turning gear system

Ring gear

Sun gear

Planetary gear

Fig. 2 A planetary gear train of turning gear system
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Table 1 Dimension of test gear
Teeth module
Sun gear 20 3
Ring gear 106 3
Planetary gear 43 3

Table 2 Mechanical properties of SCM420

Material SCM420
Heat Treatment [hr] 930+1hr
Yield Strength [MPa] 40
Tensile Strength {MPa] 7
Fracture Strength [MPa] 11.9
Elongation [%] 18.2
Hardness [Hb] 175
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Fig. 3 Equivalent stress of planetary gear system

Fig. 4 Equivalent stress of bevel gear system

Fig. 5 Total deformation of bevel gear
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Table 3 A vibration mode! of turning gear system

Element Description
. gyroscopic effect
Rotor . mass unbalance
. skew unbalance
. shaft mass, stiffness
Shaft ;
. gyroscopic effect
Bearing |. bearingstiffiess
. mesh stiffness
. mass unbalance
Gear part
. skew unbalance
. gear profile error
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Fig. 6 A schematic of a planetary gear
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Fig. 7 Flow chart of gear system design
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Fig. 12 Mesh of internal gear
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Fig. 13 Sun/planetary gear mesh stiffness(Z,=43, Z,=20,
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Table 4 Forcing frequency o f run speed

L Excitation Forcing
Description
Source Frequency (rpm)
1'step gear shaft | Rotor Mass 900
(input shaft) Unbalance
2'step gear shaft ” 208.9
3'step gear shaft ” 33.13
4'step gear shaft ” 12.72
Output shaft ” 12.19
Tooth Passi Gear Profil
00 . assing ear Profile 11700
Pair #1 Error
Tooth Passi
00 ' assing , A178.6
Pair #2
Tooth Passi
00 ‘ assing , 928.56
Pair #3
Tooth.Passmg , 292.56
Pair #4
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