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Development of Ultrahigh-Speed Ball Bearings for Motors

in Next-Generation Hybrid Vehicles
T. Maejima, T. Tanaka ‘ .

In recent years, problems resulting from the effects of global warming, such as climate change, which is caused by
greenhouse gases including carbon dioxide have been discussed as one of the pressing global environmental issues. In the
automotive field, each manufacturer in Japan is strictly required to reduce tailpipe emissions of carbon dioxide, which is one
of the greenhouse gases, and is working on improving fuel efficiency in order to reduce the emissions of carbon dioxide.
Most major automobile manufacturers have seriously focused on developing hybrid vehicles or electric vehicles to reduce
the consumption of fossil fuels. The next generation of motors for hybrid vehicles will need to be smaller and lighter while
providing sufficient performance capabilities to endure ultrahigh-speed rotation to increase power output.

In this article, NSK has clarified bearing issues related to ultrahigh-speed rotation and has introduced new ball bearings
that provide sufficient performance capabilities to endure conditions of more than 30 000 min™, which is 1.5 times faster

than the performance limits of currently available bearings.
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Development of New-Generation Low-Frictional-

Torque Tapered Roller Bearings

T. Saito, H. Maejima, T. Hiramoto
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In terms of the issues of global warming and energy conservation, there has been a growing demand for reduced CO,

emissions and improved automotive fuel efficiency. Automakers, especially, have been improving fuel efficiency by replac-

ing conventional transmissions, such as manual or automatic transmissions, with CVTs, DCTs and multi-overdrive ATs. Under

these circumstances, there has been a demand for greater reductions in torque and improved durability even for bearings

used in power transmission devices.

In this article, we report on a next-generation tapered roller bearing in which the torque is reduced by lowering churning

resistance, and lubricating properties are enhanced under severe lubricating conditions. In addition, our newly developed

bearing has an easily-molded plastic cage, and provides a choice of cage material that matches operating environment and

applications.
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Development of Ultra Low-Torque Ball Bearings for

Hybrid Vehicles
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In order to further improve fuel economy, there is a growing need to reduce torque losses in the bearings that are used

in the transmissions of hybrid vehicles. To date, it has been considered overly difficult to further reduce torque losses in the

ball bearings. However, NSK successfully cut rolling friction losses and churning losses associated with the lubricant through

use of various analysis technologies and experiments. Both the number of balls has been significantly reduced and the inter-

nal design has been optimized so that rolling friction losses can be cut. The churning losses associated with the lubricant are

also cut as a result of introducing a specially shaped plastic cage. In this article, we present an ultra low-torque ball bearing

for hybrid vehicles, which has been newly developed to significantly cut torque in comparison with conventional products.
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Development of Low-Torque Thrust Needle Roller
Bearing for Automotive Air Conditioner Compressors

T. Yano, H. Aida, S. Murata
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In recent years, reducing CO, emissions has become an imperative issue due to global warming concerns. One of the

most important issues to be addressed for each vehicle manufacturer is the improvement of fuel economy. This article

describes NSK's low-torque thrust needle roller bearing, which achieves a 40 % reduction in torque for the compressor of

automotive air conditioners.
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Development of Low-Torque Hub Unit Bearings

M. Tanahashi

To address automotive issues related to the global environment, greater focus on reducing running resistance, reducing

weight, and further developing brake energy regeneration systems is expanding, and as such demand by automakers for

low-torque hub unit bearings is increasing.

As for hub unit bearings, the generation of torque can be evenly split between two portions of the bearing: bearing

interior components and seals. Primary design factors related to torque generation are bearing internal design, preload,

grease, seal type and others. However, since there is typically a trade-off between torque reduction and fundamental

performance like rolling fatigue life, a technical approach is required to address this issue. At present NSK has successfully

reduced torque by approximately 25 % through the application of technical solutions that address each design factor.
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Technological Trends of Bearings for Electric Motors

on Board Vehicles

N. Izawa

Parts of vehicles are changing both as motor vehicles make the transition from engines solely powered by fossil fuels to

hybrids or all-electric power and as automakers make further improvements to fuel economy. Therefore, demand for electric

motors on board vehicles is increasing.

Low torque, low noise, long life under high temperature, and sealing performance are required for bearings for such

electric motors, and different performance criterions are selected to meet the specifications of various applications where

motors are used in the vehicle.

In this article, technological trends of electric motors on board vehicles and bearings for them are described.
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Eccentric bearing

Sequence of eccentric bearing motion
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Fig. 3 Comparison of standard and eccentric bearings; and the sequence of eccentric bearing motion
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Ultra High-Speed Ball Bearing for Motors and Power Generators in Next Generation Hybrid Vehicles
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Ultra Low-Torque Sealed Clean Bearing for Transmission Applications
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High-Speed Cage & Rollers for Miniature Planetary Gears
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Long-Life Thrust Needle Roller Bearings Replace SK85
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High-Strength, Pressed Steel Pulley
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Fig. 1 Less stress acting on the high-strength
pressed steel pulley.
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Newly Developed Highly Durable Clutch Pulley Unit
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Electric Power Steering System for Excellent on-Center Steering Feel
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Photo 1 Electric power steering system for excellent
on-center steering feel
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Ball Screw for Motorcycle Brake Systems
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Development of Robust Slim Low-Profile Angular Contact
Ball Bearings for Swivel, Tilt, Rotary Motion of Machine Tools

M. Aoki

Machine tools with swiveling components, such as five-axis machining centers and multi-tasking CNC lathes, have
increased in order to process complicated works. In recent years, with the use of direct-drive motors, processing systems
with a higher degree of accurate control for swiveling components have been put into practical use. Typically, crossed-
roller bearings had been mounted to conventional swiveling components, but such bearings were unsuitable for direct-drive
systems due to the high frictional torque and lack of running accuracy.

At a recent JIMTOF trade show, NSK released the Robust Slim series of low-profile angular contact ball bearings for
use in swiveling spindle heads and rotary/tilt tables used in machine tools. The features of this new product are high-running
accuracy, high-moment stiffness, and low frictional torque. Running accuracy is one-third higher in the Robust Slim series
with 20 percent less dynamic frictional torque in comparison with conventional crossed-roller bearings. With the Robust
Slim series, five-axis machining centers and multi-tasking CNC lathes can substantially benefit from a higher degree of

performance capabilities.
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Smear-Resistant Spherical Roller Bearings for Papermaking Machinery
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High-Performance Bearings for Satellite Attitude Control Reaction Wheels
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NSK Linear Guide—Light-Preload Roller Guides for RA Roller Guide Series
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