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Abstract

The contact mechanism of 7 MW wind turbine main bearing with multiple working conditions is
investigated for wind turbine tapered roller main bearing. The load spectrum of the main bear-
ing is analyzed by the rain-flow counting method, the roller load distribution inside the bearing
is calculated according to the hydrostatic equilibrium equation, and the contact stresses be-
tween the roller and raceway are calculated by the finite-length Hertz contact theory. The effect
of different roller profiles on the contact stresses between the rollers and the raceways is fur-
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ther investigated. The study shows that the different profiles of busbar modification and the
convexity of modification under the same profile have a significant effect on the roller profile
stresses.
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Figure 1. Wind turbine main bearing system coordinates and structure
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Table 1. Structural parameters of main bearing
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Figure 2. Compilation of rain-flow counting method for F, load spectra
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Table 2. Main bearing equivalent loads for 3 operating conditions
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T F(KN) Fy(KN) F, (KN) M, (KN-M) M, (KN-M)
1 315 36 ~1931 277 281
2 716 50 ~1931 346 1279
3 1052 1861 960 100 ~1970
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Figure 3. Main bearing force diagram
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Figure 4. Contact load distribution of main bearing
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Figure 5. Schematic diagram of roller contact stresses
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Figure 6. Stress distribution on roller contact profile

Bl 6. RTIZMICERN 5370

WL 6PN, KR T HINRIE . L kB (OS] Lo 20, B8 2 B AR 7 1
f LA oA e AT LAR H EAR AR T (MR /) SO BT, AFAERJRP LR, R R o3 AT 22
XRTEAT Workbench R ILT, KILFIFAFALS N IR PR . BB AR R T 5 RIE I
W2 TR RN EARAEK, 9855 75 A bEAiR WO T Hb R IR PR R AT B BU AL B, ARy He B L ) 93 A B
P2,
32. TN

OLRR TR B AR Ty BN B L e X HOR AT RS 2, A P48 R AN ) Al R
e W7 o, SRR RN E LR, Flih &5 B0, B rLrifen:

0, X <1,/2

2= Re —yR2—(x=1,/2)", Ip/2<[x<1,/2

A lo T BRI, IR R, = (1, - 2¢) (1, ~20)" [ /(88,) , ¢ s RT, ¢ oy
RS ERIGHAKIE, 6, A9

(18)

DOI: 10.12677/m0s.2024.131052 535 e RSE TR


https://doi.org/10.12677/mos.2024.131052

REW, WEE

Iw
- le -
c |t lo lt c .
/\RC Rc f
vy

Figure 7. Circular linear roller profile
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Figure 8. Logarithmic roller profile
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Figure 9. Large arc roller profile
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Figure 10. Numerical solution for contact stresses of trimmed rollers
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Figure 11. Simulation of contact stresses on trimmed rollers
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