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NTN's Activity Against Environmental Problem

by Kenji TAKAHASHI

Environmental preservation activities have been promoted by our “Environmental preservation
committee” which initially consist of “A public protection sub-committee” , “An energy and
natural resource saving sub-committee” and “A commodity management sub-committee”.
However, the new environmental structure like the Environmental administration department in
the head office and “Environmental administration sections” at each works was formed to tackle
environmental matters more positively in June 1998.

Approximately a year after setting up this structure, the first edition of “Environmental action
report” was issued to show our versatile environmental preservation activities to the public.
This report introduces our environmental management system and environmental preservation

activities.
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The Construction of A Washing System Using No Chlorine Organic Solvent

By Hiroaki TAGUCHI, Fumio OGAWA, Toshihisa SAWATUBASI, Hiroaki AZUMA

A part washing system was constructed that is environmentally friendly and effective. Non-
chlorinated solvents, including the solvent used in this system, were developed several years
ago. Past performance of non-chlorinated solvent has not been as good as chlorinated
solvents. However, good washing efficiency was accomplished with the appropriate non-
chlorinated solvent together with other components, which are presented. The important
components of the system included deaeration and high power ultrasonics. The appropriate
solvent was chosen by considering washing efficiency, volatility, recylability and safety. Testing
showed the new washer performs as good or better than systems with chlorinated solvents.
One example, using the new washer, is reported.
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Heat Treatment Facility — Fuel Change

By Kiyoshi SATO, Toshikazu OHKURA

The 3rd session of the conference of the parties to the United Nation’s framework convention on
climate change (COP3) was held in December 1997. At that time, an international agreement
was made at the minister level, regarding the goal to reduce the quantity of green house

discharge gases, such as carbon dioxide.

The Ministry of International Trade and Industry said the strategy should be changed or
strengthened by measuring the supply and demand. About 90 percent of the carbon monoxide,
which accounts for a large part of the green house gases discharged in Japan, is an energy

source.

The Ministry of International Trade and Industry revised the “law justifying the use of energy”
and tried to strengthen the furure action to match the justification of the use of energy at energy

consuming factories.

However, Japanese industries did a thorough effort to save energy during the last 2 oil crises
and are now considered the standard for best industrial energy efficiency. Lately though, the
economic condition of Japan is not very good. Therefore, substantial facility investment is
needed to evaluate fundamental ideas, such as co-generation.
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Toward the Elimination of Expanded Polystyrene

By Yoshikazu MITSUMOTO

Expanded Polystyrene in often used as a packing material for products—primarily bearings—
because of its low price, light weight, ease of handling, and effectiveness as a shock absorber.
However, after use, it turns to waste and causes environmental problems because it does not
break down into its elements without the aid of outside agent, and because it emits high heat,
black smoke, and hazardous fumes such as carbon monoxide, when it is incinerated.
Moreover, it is bulky, leaving it difficult to manage.

As a part of our Environmental Targets, NTN has started a program towards completely
eliminating Expanded Polystyrene as a packing material and has, as of December in 1999,
succeeded in reducing by 50% our usage of Expanded Polystyrene. The figure includes a
thorough replacement from Expanded Polystyrene to cardboards at our Takarazuka Works.

This paper introduces the methods taken in making our Takarazuka Works an Expanded

Polystyrene-free environment.
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The Energy and Natural Resource Saving Activities Tackled at KUWANA WORKS

By Kiyofumi NOKI

While environmental problems like global warming, natural resource depletion and waste
increase, etc. are discussed in the world, energy and natural resource saving technologies in
Japan are expected to reach the highest level in the world due to the continuous efforts after

two oil crises.

However, further energy and natural resource saving activity is still required to obtain greater

improvements.

Twelve sites of NTN groups including Kuwana works have obtained ISO 14001 certification in
the form of multi-site system in November 1999.

This report introduces the energy and natural resource saving activities tackled at Kuwana works.
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ECO-Top Tapered Roller Bearings

By Yuuji OKAMOTO and Takashi TSUJIMOTO

Tapered roller bearings have greater capacity for carrying not only radial and axial loads but
also combined loads, and feature greater bearing rigidity. Therefore, they are found in
numerous applications in various industries such as the automotive industry. Recently, the
automotive industry has expressed an increased need for lower fuel consumption, higher speed,
greater horsepower, longer life and easier assembling procedures. In order to address these
needs, NTN has further perfected the standard 4Top Tapered Roller Bearings, incorporating

advanced specifications.

With a goal of preserving the global environment and ecology in the 21st century, we have
successfully developed NTN standard tapered roller bearings by incorporating improved
specifications for longer life, lower torque and better anti-seizure properties. These features
have proven effective in many demanding applications.
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ECO Series Constant Velocity Joints (EBJ & EDJ) for Propeller Shafts

By Haruo NAGATANI , Yoshihiko HAYAMA and Masayuki IMOTO

Constant velocity joint (CVJ) production has increased greatly along with the trend towards front
wheel drive vehicles. In addition, CVJ's can also be used for propeller shafts, resulting in

improved NVH characteristics.

Performance improvements that can be achieved through the use of CVJ's for propeller shafts

are already documented 2.

In keeping with today's "Ecology” theme for automotive

development, NTN has developed the EBJ and EDJ halfshafts for weight reduction, compact
packaging, and high efficiency, providing lower emissions and using less resources. This paper
describes the development of the EBJ and EDJ CVJ's into NTN "ECO" series for propeller shaft

applications.
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Development of Non Leaded Grease for Constant Velocity Joints

By Shinichi TAKABE

Constant velocity joint (CVJ) greases influence the CVJ'’s durability performance and NVH
characteristics. NTN has improved the CVJ from not only the mechanical point of view but also
from the chemical point of view. A current concern of CVJ greases, is how to reduce
environmental pollution. NTN has addressed this concern by eliminating lead from CVJ grease.
The development of new non-leaded greases is described in this paper.
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Development of High Temperature, Long Life Bearing Steel (STJ2)

By Hiromasa TANAKA, Yukio FUJII, Kikuo MAEDA

The development of long life rolling bearings under severe conditions is a fundamental and
important technology to save industrial energy. Approximately 10 years ago, NTN developed a
long life bearing steel (NTJ2) which can be used up to 150°C. The high heat resistance and
long life of this steel were due to the purity of the steel and silicon (Si) alloying. More
improvement, however, is still required to increase operation temperatures, considering future
demand. The mechanical properties of the rolling element, especially rolling contact fatigue life,
were further improved by optimizing the alloying elements of the Si alloyed bearing steel. The
optimum chemical composition was determined by considering both mechanical properties and
manufacturing properties. This new steel, named STJ2, is the standard material for LH (Long
life for High temperature use) bearings. LH bearings have long life and dimensional stability up
to 250°C. They also have a high resistance to surface damage under starved lubrication.
These excellent mechanical properties are based on STJ2’s metallurgical characteristics, such
as high temperature hardness and microstructural stability against the high cyclic stresses due

to rolling contact.
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Estimation of Rolling Contact Fatigue Life due to Determination of Non-Metallic Inclusions

By Hiroshi MURAKAMI

The cleanliness of steels strongly affects the rolling contact fatigue life of bearings. Recently, the
rolling contact fatigue life of bearings has improved as a result of cleaner steels and a reduction
in non-metallic inclusions. However, conventional methods are not able to discriminate the
cleanliness of recent purified steels. In response to this, various evaluation methods were
developed, but these methods could not estimate rolling contact fatigue life. NTN has developed
a new evaluation method which can estimate rolling contact fatigue life by the use of a weight
function with respect to the non-metallic inclusion sizes.
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Retainer Forces in Cylindrical Roller Bearings

By Hiroki FUJIWARA, Kenji FUJII, Tugito NAKAZEKI

The stress in a Cylindrical Roller Bearing Retainer is important with regard to retainer durability.
However, it is not easy to measure the stress on a rotating retainer.

A new method for measuring retainer stress has been developed. A slip ring is used to transmit
strain gauge signals to amplifiers on this new measuring system. This slip ring is driven by a
servomotor so that its speed is synchronized with that of the retainer. This system makes it
possible to measure the stress on a bearing retainer under real operating conditions.
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EM Coupling for Scroll Compressors

By Chikara KATAGIRI and Kanetsugu TSURUTANI

Currently, most scroll compressors use a ball coupling as an anti-rotation mechanism and thrust
bearing for the orbiting scroll. These will soon be replaced by NTN's new Eccentric Motion (EM)
coupling. In this new design, the ring and race of the ball coupling are combined into a "unified
race" which also supports the balls with its integral curved surface. The design has resulted in
lower stress levels at the race-ball interface and has made it feasible to reduce ball diameter.
Component fabrication and assembly are facilitated and the parts count is reduced for the new

EM coupling.
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Development of Low Sound, Long Life Grease “EE-1"

by Hidenobu MIKAMI and Masakazu HIRATA

The bearings used in motors for data processing equipment require low torque, low sound
levels and high rotational precision for the life of the motor. This report evaluated the effect of
the grease thickener, thickener quantity and the base oil type on the bearing sound level over
time. This report also introduced a new grease developed for small motor bearings (EE-1),
having low sound for the life of the unit. The conclusions were as follows:

1) Increasing the thickener resulted in low sound for the life of the bearing. Greases with
increased amounts of thickener have excellent shear stability and form strong oil films.
2) The base oil type and viscosity influenced the grease’s ability to maintain a low bearing

sound level over time.

In particular, the affinity of the thickener to the base oil is important. The EE-1 grease was
developed considering these points. Compared with conventional lithium-ester grease, EE-1
grease maintains a low sound level over a long period of time, over three times the performance

under 120°C.
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Development of Magnetically Suspended Centrifugal Blood Pump

By Minoru Suzuki,Kenichi Suzuki, and Takayoshi Ozaki

Continuous flow pumps have numerous advantages over pulsating pumps for medical
applications. However, clotting (thrombosis) and damage to blood cells (hemolysis) can occur
in the contact bearing in continuous flow pumps. Magnetic bearing suspension would eliminate
these problems and provide a large bearing gap with no friction. A research group formed by
NTN, Terumo and Setsunan University has been developing an implantable left ventricular
assist system (ILVAS) featuring a magnetically-suspended centrifugal blood pump system
(MSCP). In continuing animal experiments, a sheep with a left ventricular assist survived a
world record 864 days without thrombosis or hemolysis, proving the MSCP is sufficiently stable

and practical for long-term use.

In this report, the structure of the magnetic suspension in the MSCP and the artificial heart

system are introduced.
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Technology for the Detection and Repair of Micro-Defects Occuring
in Transparent Thin-Film on LCD Panels

By Shigeo SHIMIZU and Hiroaki OHBA

In NTN'S LCD (Liquid Crystal Display) repair system, technology for the detection and repair of
micro-defects occuring in transparent thin-film on LCD panels has been developed. A differential
interference optical unit has been implemented in conjuction with the standard optical unit so
that visualization of defective parts and automatic detection by image processing is now
possible. A multi-wavelength laser is used so that small areas can be cut in micron-wide lines,
affecting only the upper layer on the LCD panel multi-layer structure.
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High Pressure Air Bearing Spindle

By Takayuki ITOH

Using a high pressure air supply which is not applicable to conventional aerostatic bearings, a
new type of air bearing spindle with high stiffness and excellent damping characteristics was
developed. For conventional aerostatic bearings, there are two problems associated with a high

pressure air supply.

1. How to design a high stiffness bearing without air hammer especially in a thrust bearing?
2. How do you make the housing of the spindle stiff enough to support a bearing with high

stiffness?

To solve the first problem, we constructed a new type of thrust bearing. To solve the second
problem, we designed the housing using FEM analysis and experimented until the stiffness was
sufficient and the weight was kept to a minimum.
A prototype of the new style of air bearing spindle was made and tested with an air supply of 1.5
MPa. Its axial stiffness was 1800 N/um, which is three times higher than our conventional air

bearing spindle of the same size.
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New air bearing spindle
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Structure of aerostatic thrust bearing
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Performance of a New NBR Rubber for Sliding Wear Applications

By Kenji ITOO Yoshio OKIO Masakazu HIRATA

NTN has developed a new NBR rubber, BEAREE ER3201, that has low friction and high wear
resistance, while maintaining the basic properties of general purpose NBR rubber. In many
applications, it is possible to eliminate the application of grease because of the inherent low
friction properties of the new rubber. Further, it is well suited for applications where it is not
possible to apply grease. Finally, it is environmentally friendly by reducing environmental
contamination (elimination of grease) and saving energy (reduced friction).
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