538 % 5 41 M= NFH Vol. 38 No. 4
2023 4F 4 H Journal of Aerospace Power Apr. 2023

XEHS: 1000-8055(2023 ) 04-0964-12 doi: 10.13224/j.cnki.jasp.20210523

BB TP A BT B R 1 Ak Tk e A EE 1B 1

%ﬂw‘?l'z, %', BW, FhewE, F O
1. IR R K HLH T RE4Be, T Fg 945 FH 471003
2. /\Hﬂﬁ%ﬁlﬂx%‘ﬁﬁﬁ 111*}35FT4/EJ5 WYL &M 318000)

i1 B ool v R S R 7R R L S R P R AR TR 5L 1 B R BE 4 ) R AR A AL FE R B Y IR, Ok T
RSN RIR 3 7 2 B, R HE T A R AR T B AR S AE (1) 3 RE S 2 fok R 5l 7R Bl g 2 o0 B A A 5 R T S B
B, BF 5T 7 25 B il 2 4 | AR A 7 L 2R A K T 00 A% PR R BE AR AR PR A R A . SRR
25 4 42 2R BT il AR R 488 7 A R T ook R A A AR BRI A A T A S B R e A AR A
R 25 R A B T o DMK B R AR TR R A A T AR IR A T 6 BB 8 T R VR T o e L 2 R T TS ol R R
5 0 A /0N W) 2 B A T R A e, G Ko B TR A A 37 £ AR AR G R RN T O AR T . A B S AR TR 2
PR 8 VO 80K ol R B 488 7 2 0 Bh M A R i

x R BRI, WEEMEMEREIR, SRS, BEERE; AN ARTE IR

FESES: V448.25"3 XHARERD: A

Frictional characteristics induced by ring deformation of thin-wall
angular contact ball bearing
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Abstract: Targeting the unclear mechanism of the frictional torque variation induced by the ring
deformation in the process of manufacturing and installation of the thin-wall angular contact ball bearings,
based on the dynamic theory of rolling bearing, the dynamic analysis model and friction torque
mathematical model of thin-wall angular contact ball bearing were established considering the time-
varying representation of the ring deformation, and the effects of the ring groove curvature radius, the
deformation phase angle, the half amplitude, and the working conditions on the frictional characteristics
were studied. The results indicated that: the influence of the groove radius of curvature coefficient on the
frictional torque changed at different speed critical values, which preacted or lagged compared with the
ideal ring when considering the ring deformation. Optimal configuration of deformation phase angle of the
ring can reduce the effect of the deformation on the frictional torque. The load ratio affected the
deformation phase angle of the ring forming the minimum frictional torque, whose effect on the phase
angle of two-lobe wave was less than that of three-lobe wave deformation. A reasonable control of half

amplitude of ring deformation can reduce the influence of frictional torque fluctuation.
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Fig. 1 Coordinate system of bearing
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Fig.3 Schematic diagram of forces acting on ball
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