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Loading performances simulation analysis of

roller needle bearing with partial loading
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Abstract: Based on the characteristics of partial loading and support modes, a finite ele-
ment analysis model of roller needle bearing fully considering the flexible structure influence
of the cam and pin was established. Then, the influences of bearing load, radial clearance
and installation misalignment angle on the mechanical property, stiffness and life of the bear-
ing were analyzed systematically, and the correctness of the simulation results was verified
by numerical and experimental methods. Results show that the radial load and installation
misalignment angle have great influence on the contact performance and service life of bear-
ings under partial loading conditions, while the clearance of bearings has little effect on the

contact performance and service life of bearings; the increase of radial load and installation
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misalignment angle makes the bearing area smaller, and the original symmetrical contact

pressure distribution pattern “hump” of the needle generatrix is gradually shifting to the de-

flection angle, resulting in the pressure distribution pattern of “one high one low”; the maxi-
g g p p g

mum contact pressure increases, and the bearing life decreases rapidly. However, under the

conditions of limit load and installation misalignment angle, the service life index still meets

the bearing design requirements.
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fatigue life
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Table 1 Parameters of the cam and roller needle bearing

24 ol
AR E IR AR R, /mm 500
AR 1R IR B B A /mm 0.012
REEABL =/ A 15
WHHEE D./mm 2.0
BEHK B {/mm 9.0
77 B B AZ d. /mm 9.625
RAZ 1A 7B« /mm 0~0.03

R AR B/ 0~0.5

BT R R A R R

Fig. 1 Roller needle bearing of throttle rocker arm
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Fig. 13 Schematic diagram of loading and

supporting modes
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Fig. 15 Rigid test of roller needle bearing with

partial loading
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Table 2 Radial stiffness comparison of partial

loading bearing

A 1) 28 o AL 6. /mm

R/ %
F/N - R Rk
1000 0.020 0.019 5. 00
2000 0. 030 0.028 6.67
3000 0. 041 0.037 9.75
4000 0. 049 0. 044 10. 20
5000 0. 055 0. 048 12. 72
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