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Development of World-Class Ultra-High-Speed Deep Groove Ball Bearings
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With the advancement of electrification in the automotive field, eAxle systems are required to achieve
higher efficiency in smaller form factors. To meet these demands, motors need to operate at higher
rotational speeds, which requires improved high-speed performance of bearings. However, high-speed
operation presents specific challenges for bearings, including increased centrifugal forces and heat
generation. This paper focuses on deep groove ball bearings capable of operating at rotational speeds
exceeding 40 000 min”" and presents the core technologies developed to enhance their performance,
including design optimization based on CAE analysis, resin material selection, injection molding
technology, and testing techniques. Through these technologies, stable operations with relatively low
temperature rise have been achieved under ultra-high-speed conditions, which can extend the application

range of deep groove ball bearings.
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Components of deep groove ball bearings
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Cage deformation due to centrifugal force
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Ultra-high-speed deep groove ball bearing
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Testing and CAE analysis of standard product
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Testing and CAE analysis of developed product

38

oobooooooooobooobooooboooooo
oobooooooooobooobooooboooooo

3.2 HiEMEETS K UG ERZ
00000000000D0000000000000
00000000 0O0onog
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
ooog
00000000000000000000Mm@moO0
00000000000000D00000000000
00000000000
00000000000D0000000000000
00000000000D00000000000MMO0
000000000000000000000000
0000D00000Ee0000NDDDOO00NODODO
0000000000000000000000000
0000000000000000000 280 000
0O0D0E7

(s)
0.1300
0.0975

0.0650

0.0325

0.0000

K6 ®iERE#H=alb—3av
Simulation by resin flow analysis
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analysis

JTEKT ENGINEERING JOURNAL No. 1023 (2026)



T 2B A U it RES LAV OB RO R EEMZ DR

JTEKT

coboobooooboooobooooooooooooo
oboooooooooobooooboooooboooooo
oobooooooooooocooboocooboooooo
OOCAEOOOOOOODOOOODOOOYOD OOO
0o00omE8m

b
1
Bo

R
I
Sk

F¥Ea
=

Fé 70%
s k| |
ok ER

10 000 20 000 30 000 40 000
EE%EE, min'

8 RIREFLEDL® (CAE ##4fT)

Comparison of cage deformation (CAE analysis)
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Bearing test rig incorporating magnetic bearings
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Assessment capabilities of the bearing test rig
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Example of a high-speed limit test
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