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Fig. 1  Geometric model of ring rib and roller large end face of

taper roller bearing
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Fig. 2 Establishment of contact model
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Fig. 3 Contact areas and the distribution diagram of

contact stress
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Table 1 ~ Analysis of contact areas of different cone angles
HERZ A ABRTHHHAZR BOETH AR T iERORE
vIC) a/mm bimm  0,./MPa a/mm bmm  0,./MPa a b T
20 3.35 2.05 705.25 3.01 1.90 834.87 0.100 0.073 -0.184
25 3.40 1.95 731.16 3.38 1.81 780.45 0.006 0.072 -0.067
30 3.75 1.90 675.32 3.92 1.71 712.29 -0.045 0.100 -0.055
35 5.00 1.80 630.56 4.81 1.57 632.26 0.038 0.128 -0.003
40 6.25 1.45 526.58 6.80 1.34 524.00 -0.088 0.076 0.005
45 5.00 1.40 682.92 4.80 1.44 690.78 0.040 -0.029 -0.012
50 6.50 1.30 585.74 6.20 1.28 601.64 0.046 0.015 -0.027
55 4.25 1.40 853.16 3.85 1.42 873.36 0.094 -0.014 -0.024
60 4.00 1.55 837.54 4.26 1.36 824.12 -0.065 0.123 0.016
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Fig. 5 Effect of different radius of roller large end face on

conlacl areas
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Fig. 6  Effect of different values of ¥ on contact areas
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Fig. 7 Design flow chart of wind turbine bearings
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ANALYSIS METHOD OF RING RIB AND ROLLER END FACE
CONTACT OF TAPERED ROLLER BEARING IN WIND TURBINES
Wang Yabiao', Sun Wei', Zhang Xu’, Li Duo', Huo Junzhou', Sun Zhensheng’
(1. College of Mechanical Engineering , Dalian University of Technology, Dalian 116024, China;
2. School of Mechanical Engineering and Automation , Dalian Polytechnic University , Dalian 116034, China;
3. Wafangdian Bearing Group Co., LTD., Dalian 116300, China)

Abstract:

As traditional point- contact hypothesis model cannot obtain the distribution characteristic parameter of

contact area. In this paper, a theoretical calculation formula based on bearing geometry and Hertz contact theory for ring

rib and roller end face contact model is established, and its effectiveness has proved by finite element calculation results.

Bases on this model, the impact of load, roller large end face radius and rib cone angle on contact condition has been

studied, then, design graphs for one kind of turbines main bearing rib design has been established. The results showed

that contact force has obvious influence on the rib contact condition of turbines main bearing, and the rib cone angle as a

sensitivity factor to affect the location of contact area of rib, the turbines main bearing ring rib and roller end face should

match design.

Keywords: wind turbines; main bearings; tapered roller bearings; ring rib; contact analysis



