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Abstract: In order to study the friction torque characteristics of the ball-roller combined
turntable bearing, -4 mechanical model of the bearing was established, and solved by the
Newton-Raphson method. The mechanism of bearing friction torque was analyzed. The fric-
tion torque calculation medel was establishéd, and the model was tested and verified by using
a testing“machine. The efféet of differént structural parameters on bearing friction torque
was studied. The resultssshowed that the established model can predict the bearing friction
torque well. The bearing friction torque was positively related to the axial load, overturning
torque and bearing speed; the reduced initial axial clearance can significantly reduce the bear-
ing friction torque; there was an optimal value for the number of steel balls to minimize bear-
ing friction torque. There was a reasonable interval for the radius of groove curvature to op-
timize the overall performance of the bearing; appropriately reducing the mass of the cage
can effectively reduce the friction torque of the bearing. The research results provide a theo-

retical basis for the optimal design of the ball-roller combined turntable bearing.
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Fig. 1 Structure diagram of ball-roller combined

turntable bearing
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Fig. 2 Schematic diagram of ball-roller combined

turntable bearing deformation under the load
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Fig. 3 Schematic diagram of the motion state of

bearing rolling element
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Table 1 Related parameters of ball-roller combined

turntable bearing
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R 3 B8 45 A TR Bl 7 45 T R A 3 4
ey S 1) 2B AT P 38 R R ABTRE T B B O & T
B Sk 1) 28 Ay A0 AT BEE g R NS JEE 5 ) R T R T
BER Al 7R B ke LR w45 AR R
5 PR Y ] B OF- 2 1% 220 12506 1% 22 B
DAL R T R R 22 R R RS e 22 . K
e B Y [ =2 A 6 AR SC i s S ) Bl R oy
B R HL A — % 10 AT 5 B T LA AR b R B B
JIFE o Hr



2670 oz

%35 %

4 HABEENEHEST

21 Bl AR B 1 G BN — 2 e VRl I £ O TR
B HAE 1% 5E o 50/ min, 5Tl 8 ST A9 Tl K EE
P SRR L SR T4 ) 722 vk AR IR 43 A A R
TH) AR A R B DR AR 2R JB R ) 46 1 93 B 6T
Sl R JBE A ) R R S e B
4.1 IR B & B EE I 1 B BRI

A ) 1 B O HEA9 BRI P A 114 J 7K B8 452
JIFEIE 8 Fron . Al B b CF) HE# Bk
Son /b i R EE 5 ST DR B TR A0 0 Al
FRIEE 5 ) R0 [ R O 40 0 A sk 2D 2 fi
SH 5 T A R AR AT S e i ARG
BEL 3 7 A 1A BE 45 0 Rl /D s O S0l R B D
T IR A it 9 Bk R0 — AP D B R T R
52 1) AT 3 R 3K — 7 T 22 5 BOH 5 TR T [E] A9 5
PEASTE 3 R L IS ey 5604 9 ) 5 1S ) JBE 48 0
B8R s I — 7 T2 A R A A4 R AT 4
H1 T Sl 51D 4 B 458 0 AR R 2 e B
5 e Bl 5| A 5 0 AR B R T e 9 i
BEFE 512 10 85 3 R el /N IS B 7R P 5 ) R
PRSI A R Fe . il 20 B 45 2R W] A0 2 il R B Bk
BB 40 ZEA I HLEE T A /S

1480

._.
'S
N
S

1440 | AN Va
1420 |

1400

7R BEEE F74E /(N - mm)

1380 1 1 1 1 1 ]
34 36 38 40 42 44 46
ECF)HEBERA 5
P8 AR IR BRONT Il PR 488 T3 114 5 U
Fig. 8 Effect of the number of steel balls on the

friction torque of bearing
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