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Analysis of Structural Characteristics of
Power-Split Type Planetary Gear Train

"Kihun Lee, Geunho Lee, Inho Bae, Joungsang Lee, **Taehyong Chong

Key words : Wind—turbine gearbox(Z<:7]), Planetary gear(f+237191), Gear ratio(7]2]1]), Power—split
type(E&F118), Volume(H &), Weight(5 )

Abstract : The volume and size of the wind turbine gearbox has been increased with increasing
transmitted power. The optimal sizing of gearbox is important due to limited space on the
nacelle. The power-split type planetary gear train has been regarded as a better solution than
conventional type from the point of view of the volume and weight. The purpose of this paper is
to optimize the volume and weight of the gearbox by the analysis of structural characteristics
and evaluation of strength of the power-split type planetary gear train.
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Table 2 Power—-split ratio

Gear ratio 1 Stage 2 Stage
0 73.3 26.7
Concept 1
120 741 25.9
0 65.5 34.5
Concept 2
120 66.8 33.2
Table 3 Gear ratio
Gear
|1 Stage|2 Stage|3 Stage| Total
ratio
90 |-2.267 | 7.847 | 5.087 | -90.46
Concept 1
120 | —2.387 | 8.095 | 6.250 |-120.77
90 |-2.267|-7.839| 5.087 | 90.39
Concept 2
120 | -2.387 | -8.081 | 6.250 | 120.57
3.2 7|09l 2= It
1906336-2:2006'7 0] 7]F=5}e] 7]oje] HE=S
YAMS 93 BYAAQTLe] T AE S
(Tn0)3t A@710o] e 88 BE SH5-3
E UT S (Oum)E TE e A FE9] 58
AEF SH(om)S (DY @)= AAE 4=
o]q_
2T

7z
G,y =N 7 7 7 7 7

Hmin

o

WA= AB)ew FAEH.

Oy = ZBUHO\/ KAKVKHﬂKHa SOy

(2)

E%, Ao 45 (0, )% Heu5H

(3)

1S06336-3:2006°1 2]t 7109 w3 LAt

2 9% FHOPY LU (0r0) & AW e
& g,
F
e O

w3, FP2Ee 9

d7lofel W T 9
(Frin )& 3] 2 (5)& Axbeth
OpiYor Iy
O-H)_ st MI’&W!TK&’«?]TK(
Fmin
Ad) w3y (o) & w3 &
°of #AE A(6)o = FA T

Or :O-FOK4K/KFﬁKFa <Op (6)
HAAFE W A= disiA 1.5, Wt A
Zo gidiA 1.20]%¢] HESF STt o]+ GL
of FAglolth Tt a% Rl ATE GlolA
FAst= e AR, GLAlA FH3E 3§
Z Eu] A9 Table 40 ®Helth

Table 4 Load distribution factor(GL)
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x 10 - Concept 1, Gear ratio 90
- Concept 1, Gear ratio 120
I Concept 2, Gear ratio 90
[ concept 2, Gear ratio 120

Volume [mm°]

Stage 1 Stage 2 Total

Fig. 3 Comparison of volume for gear ratio

X 1()3 - Concept 1, Gear ratio 90
94 - Concept 1, Gear ratio 120

- Concept 2, Gear ratio 90

I:I Concept 2, Gear ratio 120

Weight [kgf]

Stage 1 Stage 2 Total

Fig. 4 Comparison of weight for gear ratio
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