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Fig.1 Interaction force between roller and cage
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Fig.2 The interaction between the big end of the roller and

the big retaining edge of the inner ring
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Fig.3 Interaction force between roller and raceway
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Tab.1 The main dimensions of the bearing
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Fig.4 Three-dimensional model of axle box bearing
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Fig.5 Bearing outer ring peeling fault
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Fig. 6 Dynamic model of fault bearing
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(a) Comparison diagram of cage speed
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Tab.2 Numerical comparison of cage speed

Bl R I o/ i B 4/ PG e / s 0
o O O WE/%
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1200 513.4 518.4 0.96
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1800 766.2 777.3 1.43
2100 893.1 907.2 1.55

RI FTFEERZEL

Tab.3 Numerical comparison of roller speed
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2100 6928.6 7451.9 7.02
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Fig. 12 Time interval between roller and raceway indirect

contact
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Fig. 15 Eccentricity of the trajectory of roller centroid
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Influence of the damage position of outer ring raceway on the dynamic
behavior of axle box bearing of high-speed train

DING Dong-sheng"*, LIU Yong-qiang"*, YANG Shao-pu'*
(1.State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures, Shijiazhuang Tiedao
University, Shijiazhuang 050043, China; 2.School of Mechanical Engineering, Shijiazhuang Tiedao University,
Shijiazhuang 050043, China)

Abstract: In order to explore the motion law of the internal components of the faulty bearing, taking the axle box bearing of the
high-speed train as the research object, the bearing dynamic model of the outer ring raceway peeling fault is established by using the
multi-body dynamics analysis software ADAMS. The model comprehensively considers the factors such as material properties,
constraints, load and contact relationship, and the effectiveness of the model is verified by carrying out dynamic experiments on the
test bearing and comparing the rotational speed of the parts on the railway bearing comprehensive test rig. Through the dynamic sim-
ulation analysis of the bearings at different damage positions of the outer ring raceway, it is found that when there is something
wrong with the bearing, the time interval between the two adjacent contact points between the roller and the raceway becomes larg-
er, and the existence of the bearing fault will increase the contact force between the roller and the raceway, thus aggravating the
damage of the bearing raceway. When the damage position is at 6 o'clock, it restrains the roller slip, and the increase of the roller
slip rate will aggravate the uneven abrasion on the raceway surface; the greater the bearing speed, the more stable the cage runs;

When the damage position is at 12 o'clock, it has little effect on the smooth operation of the cage.
Key words: fault diagnosis;axle box bearing ; high-speed train;outer ring raceway damage ;dynamic behavior

EEE N TARTH(1994—), 5 Wi+ 0F5¢/E . E-mail:dingds@stdu.edu.cn.
BIAEE: Xk (1983—) 5 4% i A 0. E-mail : liuyq@stdu.edu.cn,



