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Dynamic behavior analysis of ball bearings

before and after cage lintel fracture
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Abstract The fracture of the ball bearing cage lintel in rocket turbo-pump occurs from time to time and
even affects the normal operation of the turbo-pump system. In order to predict the fracture failure of ball
bearing cage timely and effectively, considering the friction and contact effects between the fracture cage,
ball bearing and guide ring, the motion differential equation of fracture cage was established and solved
by explicit finite element method. The dynamic behavior of a turbo-pump ball bearing before and after the
lintel fracture were calculated and compared, and the effects of cage lintel fracture on instantaneous
force, slip rate, wear and maximum PV value were studied. The results show that the fracture of the cage

lintel significantly increases the force between the cage and the outer ring, and the maximum instantane-

s B #A:2023-02-06 ; 1& [E] A #§ :2023-03-03

BEETE & T )55 255 B (HTKJ2020KL011007 ) ; SLaf A 55 51 H (11S2020KT12)
VEH BN : B (1998—) , 55 i+, WFSX U A R 51 70 2

BIEEE R A J1(1967—) 55 it s IR o 8k o i 7 3 1%



22 kodr HE

2023 4E 12 A

ous force increases by 29. 81 % . The slip rate of cage, the wear of cage guide surface and the maximum

PV value increase greatly. There is a large instantaneous impact force between the ball bearings at the

fracture position of the cage lintel, and the ball has obvious slippage, with a slip rate of 14. 06 %.

Key words turbo-pump ball bearing; cage fracture; explicit finite element; slip rate; instantaneous force
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Fig.1 Position of cage fracture
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Fig.2 Interaction and position relationship

between ball and cage
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Fig.3 Forces on the fracture cage
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Fig.4 The computational process of dynamic behavior
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Tab. 2 Solution results of bearing component speed
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Fig.5 Finite element mesh of fault free ball bearing
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Fig. 6 Finite element mesh after cage fracture
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Fig.8 Force between ball and ball in fracture area
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Fig.13 Force between cage and outer ring
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Fig. 14 Slip rate of fracture cage and normal cage
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