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Study on Low Torque Deep Groove Ball Bearing by Cage Profile Optimization

ooooos. KAMAMOTOOOOOOOJ. MURATAOOOODOOOY. SHISHIHARA

Deep groove ball bearings can support radial load and axial load in both directions and are widely
used as bearings for automobiles and industrial machineries because of advantages such as low torque,
low noise and low cost. In recent years, the introduction of automobile fuel economy regulation has been
advanced worldwide and will be further strengthened in the future. In the field of industrial machinery,
energy saving is also progressing. Deep groove ball bearings used in these fields are required to have
lower torque. In many cases, deep groove ball bearings are used for grease lubrication and until now low
torque has been promoted by improving grease but there is a limit to the reduction of torque with only
improvement of grease, we report on the achievement of low torque by developing a cage of new

structure without other performance decreasing.
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Cross section Back face

Front face
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Deep groove ball bearing (Conventional type)
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Appearance Front face Back face
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Cage (Conventional type)

goboooooooooo
Specification of sample deep groove ball bearing

Sample bearing 6302 Z2Z
Bearing bore diameter, mm 15
Bearing outside diameter, mm 42
Bearing width, mm 15
Basic dynamic load rating, KN 14.3
Basic static load rating, kN 5.45
Number of ball 7
Material of cage 66 polyamide
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goooooogoo
Sample bearing for visualization
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Components of sample bearing for visualization

Inner ring Acrylic resin

Outer ring Acrylic resin

Ball Quartz glass

Cage 66 polyamide

Shield ABS resin

Thickener Lithium soap

Penetration 250

Grease Kinematic viscosity of the 26
base oil, 400, mm?*/s

Amount of grease, g 0.84
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gooXxgoooogd
X-ray condition

X-ray tube voltage, kV | 100
X-ray tube current, A | 460

oOooOooooogno
Rotation test condition

Axial load, N 20
Rotational speed, min®* | 1 800
Operating time, min 5
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Load cell for bearing
torque measurement

Test bearing Aerostatic bearing

Drive shaft

gooooooooo
Test rig (Light load condition)

dodooooooood
Test condition (Light load condition)

Axial load, N 1

Radial load, N 0

14 000 - 12 000 - 10 000 —

Rotational speed, min“*
8 000 - 6 000 - 4 000 - 2 000

Load cell for bearing
torque measurement

Drive shaft L

gooooooooo
Test rig (High load condition)

gooooooooood
Test condition (High load condition)

Axial load, N 1 000
Radial load, N 1 000
. . 10 000 — 8 000 - 6 000 —
Rotational speed, min*
4 000 - 2 000
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A

Outer ring
Ball
Inner ring

Ball Outel/‘ ring
. Cage

Inner ring .
Cage . 4
Shield X J

Grease Grease

A
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X-ray CT observation results (Conventional)
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b) Developed

a) Conventional

goobobdooooooooooooooo
Ball-cage contact in the deep groove ball bearing

Inner ring
guide

Ball guide

No guide

a) Conventional b) Developed

gooooooooooo
Guide of deep groove ball bearing
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Outer ring
Ball
Inner ring

Cage

Shield
Grease
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X-ray CT observation results (Developed)
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a) Measurement results of torque

Ratio of torque, %
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Loading condition Radial load ON
Axial load 1N

80

60

40

20 B J

0
0 2000 4000 6000 8000 10000 12000 14 000
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b) Ratio of torque
(Developed/Conventional)

giloooooooooooooooo
Torque of deep groove ball bearing (Light load condition)
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Loading condition Radial load 1 OO0ON
Axial load 1 000N
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a) Measurement results of torque
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b) Ratio of torque
(Developed/Conventional)
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Torque of deep groove ball bearing (High load condition)
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