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Analysis of gear micropitting for megawatt-class wind turbine gearbox
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Abstract ; Gear micropitting phenomenon is common in megawatt-class wind turbine gearbox because of the
hard operating environment and complicated load case. More and more attention has been paid to it during
recent years. Main factors influencing gear micropitting, such as surface roughness, modification
coefficient, oil temperature, are discussed in this paper according to ISO/TR 15144—1:2010. Reasonable
values for the factors are suggested and software for calculating micropitting is developed. Based on
observation and discussion, measures for reducing gear micropitting risk in wind turbine gearbox design are
proposed.
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Fig.1 Gear micropitting under low Fig.2 Gear micropitting under high
magnification microscope magnification microscope
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Tab.1 Gear main parameters for analysis

- HEE/ E:jzﬁ/ ﬂ%h}fﬁ/ %5 58/ —— B B/
mm (@] ) mm mm
Kik# 24 4.5 20 0 14 0.171 5 91.5

N g 16 4.5 20 0 14 0.181 7 91.5
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Tab.2 Basic analysis setting

e/ st/ 147 T L R A Fh
A ab T A B2 HERCR
(remin"') N-+m ok i Bt i T W/ C
PN LR — — Bk 1SO 5 Ra 0.8 ISO VG320 &Il i 60
AN d 2 250 120 B ISO 5 Ra 0.8 1SO VG320 "RIKIH 60

MUK FE 15 3o i 22 4 BB E R

AGF-mm
S, =—. Q)
! A(}FP
h
A(;b‘,y:ﬁa (2)

A Sy R Il e 4 F B A e VR IR O TR A i 20 426 fih DX J0PA 1) 5/ 900 T B JRE & A v A9 426 fih DX B0
AT TR A il R TR e, A 4 fh DX 358 P AT A AR il 8RR 88 R g A7 TR AL 2
MNHR T LR R 5 Ak 22 4 2R ORI B L JRE RS B R &R L AR SR 2 WA AR OB A THDHLBE B2 L AT AR
B 2 2 R BN 3 PR .
®3 SEHEBETAZWER
Tab.3 Results of tooth surface

roughness variations

WL B I /i g7
K% Ra JRJE/pum i L I AR
0.2 0.394 1.968 4.982
0.3 0.378 1.260 3.189
0.4 0.367 0.916 2.320
0.5 0.358 0.715 1.810
0.6 0.350 0.584 1.477
0.7 0.344 0.491 1.244
0.8 0.338 0.423 1.071
0.9 0.334 0.371 0.938
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Fig.3 Micropitting area of gear flank under loads on the superfinished and baseline gears
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Fig.4 Gear flank after testing
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Tab.4 Results of modification coefficient variations
MR BRI RARIBE &/ A
AR M JEEE/pm LR B4

0 —4.753 0.289 0.361 0.914
0.1 —2.664 0.317 0.396 1.003
0.2 —1.193 0.345 0.431 1.091
0.3 —0.036 0.379 0.473 1.198
0.35 0.473 0.395 0.494 1.251
0.4 0.954 0.389 0.487 1.232
0.45 1.415 0.380 0.475 1.202
0.5 1.864 0.370 0.463 1.171
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Tab.5 Results of the oil inlet temperature changes

AR R R /it 7
I/ C JEE/pm g b JE R
40 0.608 0.760 1.175
45 0.519 0.649 1.145
50 0.447 0.559 1.118
55 0.388 0.485 1.094
60 0.338 0.423 1.071
65 0.297 0.372 1.050
70 0.263 0.328 1.031
75 0.233 0.291 1.013
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Tab.6 Fatigue load cases for 2 MW gearboxes
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Fig.5 Microstructure of gear flank before and

after optimization (200X )
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