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Research on load distribution influence factors of

large-size double row four-point-contact ball bearing

DU Jing, ZHANG Lu, YANG Xiangang
(College of Mechanical Engineering, Chongging University, Chongqing 400044, P.R.China)

Abstract: In order to research the load distribution of a large-size-double row four-point-contact ball
bearing, first, the supper element method is used to model the contact between raceways and rolling
elements, and the equivalent beam method is used to model the bolt. Then, a simplified finite element
model for a large-size double row four-point-contact ball bearing is obtained and its correctness is verified
through the results comparison of theoretic algorithm and empirical formula. Finally, the influence of the
bolt pretension, the mounting surface flatness and the differences between pitch angles on the load
distribution of the bearing is analyzed by the model. The results show that with the increase of the even
bolt pretension, the maximum contact load of bearing increases firstly and then slightly decreases. The
uneven bolt pretension causes the exacerbated fluctuations of the bearing contact load. The surface flatness
errors cause sudden changes of the contact loading distribution. When the degree of pitch-control
synchronization is negative, the contact load of bearing increases.
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Fig.1 The installation geometric dimension of blade bearing
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Fig.2 The contact simplification of raceway and ball Fig.3 The FE simplified model of bolt
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Table 1 The max M,, load case

M., /(kN + m) M, /(kN + m) M. /(kN + m) F,/kN F,/kN F./kN

3 356.2 8 670.5 —159.3 310.4 —183.8 663.7

AR A 2R R A7 22 ) A AR EL A OG 2R BT B R A 29 RO AR a8 3 AT I B0 B8 A 2 O, ST I X Y
RGBS Z MRS At BEZA, A 4 R o AN [ AR 2 T B0 A BROT BB AR 2 IR

B4 TREKGRTEE
Fig.4 FE model for pitch bearing
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Table 2 The contact element of modeling component
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Table 3 Material parameters of all components

BB PR B/ MPa HEL/N 24 Je AR 5 i / MPa PR/ MPa

R 1.69¢5 0.275 200 —
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Fig.6 The contact load distribution under different model
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Table 4 the max contact load of bearing under different arithmetic
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Fig.7 The load distribution for 500 kN bolt pretension Fig.8 The max contact load under different bolt pretension
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Fig.9 The bolt pretension distribution Fig.10 The contact load for uneven bolt pretension
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Fig.11 The contact load distribution under 0.2 mounting surface flatness
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Table S The max load on the blade under different pitch angles

s i PN
fihim J) F./kN g F./kN 10 J1 % M/ (kN = m)
—2° 268.66 428.44 5445.69
0° 258.25 404.45 5390.53
+2° 255.85 391.87 5303.74
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Fig.13 The contact load distribution under different pitch angles
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