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Offering Japanese quality with 
prestigious development and 
manufacturing techniques
In recent years, the output capacity of wind turbine 
generators has continued to increase. However, growth in 
terms of the size of wind turbines has reached its limits. 
The current demand is for smaller and lighter wind 
turbines with equivalent or better power-generating 
capability, higher reliability, and maintenance-free 
systems. With this background, the performance 
requirements demanded from bearings have become 
increasingly diverse. Other important issues include 
consideration for characteristics such as energy 
efficiency, safety, high product quality that is compliant 
with global standards, and more competitive pricing.  
Utilising its development expertise, JTEKT is introducing 
cutting-edge technologies to resolve such issues. To 
support this, basic technologies applied in various 
fields, such as tribology, nano technology, materials 
development, precision machining and heat treatment 
processes, are included as well. We have established 
a worldwide network to further deepen the use of 
these basic technologies and expand our technology 
development capabilities even further. High evaluations 
are received not only from our customers, but also from 
other markets. In terms of manufacturing, we integrate 
mass production technologies acquired through 
automobile bearing production and large-scale product 
production technologies acquired through bearing 
production for the steel-making industry and tunnel 
boring machines to create manufacturing lines never 
before imagined. Product management systems such 
as “KAIZEN” and “MIERUKA” are also implemented to 
ensure world-class Japanese quality.

Wind turbine generator operating environment
The wind energy moving wind turbine blades is changed 
into rotational energy at the rotor. This energy is then 
transferred through the main shaft and gearbox, and 
finally transformed into electricity by the generator. This 
is the main flow of the power train in a wind turbine 
generator. The load on the wind turbine generator varies 
widely from light to heavy according to the wind speed 
and direction, which changes every 0.1sec, and this 
affects rotational speed as well. Additionally, the 
operating temperatures can range from -30 to 100°C. 
Even under such severe conditions, the designed 
service life for bearings is over 20 years, a strict 
requirement in order to ensure high reliability.

Synergy of cutting-edge bearing technologies 
and machine tool technologies…JTEKT

Contributing to the realisation of 
an environment-friendly society through not only 
eco-cars but also wind turbine generators

Established in 1935, “Koyo” has continued to evolve as a 
leading international bearing brand for over 70 years. 
Many kinds of bearings are manufactured that contribute 
to society such as the launch of the world’s first ceramic 
bearings into market. The bearing business is based on 
a core technology that supports every product and 
industry where there are lots of rotational components. 
The machine tool business has a very important role 
to support the basis of manufacturing industries as 
“TOYODA” a global brand. Combining these two 
businesses, a new company was established in 2006, 
JTEKT. Manufacturing bearings and large-scale 
machining tools (i.e., for gearbox machining) enables us 
to respond to a wide variety of market needs.  Besides 
machine tools and bearing technologies, we also have 
the technologies to produce automotive steering and 
drive line parts for transmitting torque. We also contribute 
to the environment as a world-leading parts manufacturer.

Nowadays, Ultra fuel efficient environmentally friendly 
cars, where JTEKT bearings and steering components 
are implemented, have attracted much attention 
worldwide. We have also begun providing the bearings 
for the “main shaft” of the wind turbine generators, 
introduced in Europe even before the Kyoto Protocol 
was enacted in 1997. The wind turbine generator (wind 
turbine) market has been growing rapidly, backed by the 
rising public interest in bringing a halt to global warming. 
The generating output of wind turbines has also 
improved significantly, increasing from the 200kW class 
to a 2MW class, and now even to multi-MW classes. 
In 2007, wind turbines utilising JTEKT bearings for the 
main shaft contributed to reducing CO2 by 7.6 million 
tons. In addition to bearings, we also supply numerous 
large-scale machining centres for manufacturing 
gearboxes. Based on the three aspects of “safety,” 
“environment” and “comfort,” JTEKT is committed to 
environment-friendly manufacturing that society can trust.
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Technology
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Fig. 8 
Deformation of each shaft

Fig. 9 
Load distribution on 
rolling elements of each bearing

After the wind load is transferred through the rotor, this important component transmits 
the rotational torque to the gearbox. Spherical roller bearings (Fig.1) are mainly utilised for 
the main shaft bearings because of their superior aligning characteristics and load durability. 
At JTEKT, compact and highly reliable bearings are selected taking into account thorough 
analyses of complicated rotor rotational speeds, appropriate loads, the shaft, housing 
rigidity and lubrication. An example of the main shaft configuration is shown in Fig. 2, and 
Fig. 3 shows an FEM analysis example for the main shaft housing. Both larger and hybrid 
wind turbine generators are likely to be keys in order to improve power efficiency and 
reliability. Consequently, not only bearing sizes are increasing but also the types of bearing 
are diversifying from conventional spherical roller bearings to cylindrical roller and tapered 
roller bearings. JTEKT are supplying all types of bearings depending on wind turbine sizes.

Main shaft bearings

Main shaft oil seal

Gearbox bearings

The gearbox is the device that increases the rotational 
speed transmitted via the main shaft up to the speed 
where power can be converted into electricity, which 
consists of some planetary drives (a set of a sun gear, 
planet gears and a ring gear) and parallel shafts. Fig. 4 
shows a major configuration, which includes one- stage- 
planetary gear and two- stage- parallel shafts (an 
intermediate and a high speed shafts). In many cases, 
double- row cylindrical roller bearings are used for the 
planet gear section, but recently the utilization of an 
integral- type bearing (Fig. 5) is on the increase. It is 
also important to investigate the proper bearings 
implemented to the gearbox using an analysis program 
considering shaft stiffness, shaft inclination, lubricating 
condition and bearing internal design (clearance and 
rolling contact profile) since the operating condition of 
the gearbox is severe. An example of analysis result for 
the planet gear section is shown in Fig. 6. If the rigidity of 
the planet is low, the ring gear deforms, which may have 
an influence on the inner components and shorten the 
service life of the bearings. Another example of analysis 
result for the contact stress distribution on the contact area 
is shown in Fig. 7. If the contact stress concentrates at the 
contact area, the shaft where the bearing sits deforms, 
which makes the service life of the bearing short. Fig. 8 
and 9 also show shaft deformation of each shaft and load 
distribution of each rolling element on each shaft. 
Consequently, it is important to select appropriate bearings 
using an analysis program considering shaft deformation 
and load distribution on a roller.

Fig. 1 Main shaft bearings (spherical roller bearings)

Fig. 2 Example of the 
          main shaft configuration

Fig. 3 Example of a FEM analysis 
          for the main shaft housing

Outer ring

Inner ring

Floating guide ring

Convex roller

Retainer

MS type MHSA type

Full-rubber Seal (MS type)
Full-rubber material simplifies installation
Can be manufactured with a cut-type 
in one location

Pressure-resistant seal (MHSA type)
Reduction of lip deformation due 
to pressure
Excellent sealing performance 
under high-pressure conditions

Fig. 5  Example of a bearing arrangement 
           for a planet gear section 
           on a low-speed shaft

Example of a double-row-cylindrical roller bearing 
(integral type) adoption

Example of a double-row-tapered roller bearing 
(integral type) adoption

Fig. 6 Planet gear rigidity study results

Meshing engagement position 
with ring gear

Meshing engagement position 
with sun gear

Planet gear 
after deformation

Planet gear 
before deformation

Fig. 4  Example of a gearbox configuration

Low-speed shaft 
(sun gear)

Low-speed shaft 
(sun gear)

Ring gear

High-speed shaft

Intermediate
shaft

Planet gear

Contact area 
width

Contact stress

Contact area length

Fig. 7    
Contact stress considering the rolling element profile
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JTEKT Products Utilised in Wind Turbine Generator 
Production and Control

Machine tools

Pitch brake hydraulic pumps

Hybrid ceramic bearings for generators

Bearings used in generators are subject to electric pitting, a phenomenon where the 
surface melts locally because sparks are generated as electricity passes through the 
ultra-thin oil layer and into the bearing while it is rotating. This is one of the factors that can 
lead to damage and reduce bearing service life. As a measure to prevent this, a ceramic 
ball with excellent insulation performance is used for the rolling elements, creating a hybrid 
ceramic bearing with good efficiency. Furthermore, compared to common bearings, the 
hybrid ceramic bearing does not reach high temperatures when rotating (Fig. 10), which 
improve the life of the lubrication and the duration of preventive maintenance. The further 
advantages of ceramics are shown in Table 1. The lower density contributes to lighter 
weight, and excellent anti-seizure is to be expected.

Table 1: Comparison of characteristics between Ceramics and Bearing steel 

The bearings utilised in reduction gears can be subjected 
to contamination of metallic particles resulting from 
exposure to abrasive microscopic particulates, and this 
can influence the bearing service life. Koyo KE tapered 
roller bearings have the best results when subjected to 
such severe conditions. KE bearings have an extremely 
hard raceway surface, and the volume of the retained 
austenite has been optimised, resulting in bearings that 
have dramatically improved performance in contaminated 
lubricants. The service life characteristics for these 
bearings are shown in Fig. 11.

KE bearings for yaw-driven reduction gears

Heat resistance
Density
Linear expansion coefficient
Vicker's hardness
Longitudinal elastic modulus
Poisson's ratio
Magnetic property
Electric property
State of material bonding

800
3.2

3.2×10 -6

1300 to 2000
310
0.29

Nonmagnetism
Insulator

Covalent bond

℃
g/cm3

1/℃
Hv
GPa

Items Silicon Nitride High carbon Chromium
( Bearing steel )

180
7.8

12.5×10 -6

700 to 800
210
0.3

Magnetism
Conductor

Metallic bond
This advanced machining center leads its class in both maximum 
workpiece size machining capability and fastest rapid-feed rate.

Maximum workpiece size: Ø 2,400 x 1,800mm
Maximum load on pallet: 5,000kg
Pallet size: 1,250 x 1,250mm

Rapid-feed rate: 42m/min
High-torque spindle speed: 8,000min-1

Maximum spindle torque: 1,009Nm

FH1250SX

Machine Tools with Wider Machining Ranges and Higher Productivity 
Big, Fast and Powerful for Even Higher Efficiency Machining of Large Parts.

Utilised as the power pack for pitch brakes. Power packs 
reduce the rotor speed using a disc in a way similar to that of 
the disc brakes used in automobiles. For safety, the brake is 
equipped with an independent hydraulic system.

Large-scale Horizontal Machining Center

This multiuse grinder is equipped with a grinding-
wheel swivel function that enables switching between 
straight and angular grinding.

Swing over table (mm): Ø660
Load between centers (kg): 1,500
Distance between centers (mm): 
                             1,000, 2,500, 3,200, 4,000

Grinding wheel size (mm): Ø760, Ø 915, Ø1,065 
Grinding wheel width (mm): 200, 300
Grinding wheel speed (m/s): 30, 45

Select G7
Large-scale Combination Grinder 

Fig. 10 Temperature rising characteristics of 
　　　 hybrid ceramic bearings

Standard bearing

Hybrid ceramic bearing

Fig. 10  KE bearing life characteristics
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PHILIPPINE KOYO BEARING CORPORATION
6th Floor, One World Square Building, #10 Upper McKinley
Road, McKinley Town Center Fort Bonifacio, 1634 Taguig City,
PHILIPPINES
TEL : 63-2-856-5046/5047
FAX : 63-2-856-5045

JTEKT KOREA CO., LTD.
Seong-do Bldg 13F, 207, Dosan-Dearo, Gangnam-Gu, Seoul,
KOREA
TEL : 82-2-549-7922
FAX : 82-2-549-7923

JTEKT (CHINA) CO., LTD.
Room.25A2, V-CAPITAL Building, 333 Xianxia Road, Changning
District, Shanghai 200336, CHINA
TEL : 86-21-5178-1000
FAX : 86-21-5178-1008

KOYO AUSTRALIA PTY. LTD.
Unit 2, 8 Hill Road, Homebush Bay, NSW 2127, AUSTRALIA
TEL : 61-2-8719-5300
FAX : 61-2-8719-5333

JTEKT EUROPE BEARINGS B.V.
Markerkant 13-01, 1314 AL Almere, THE NETHERLANDS
TEL : 31-36-5383333
FAX : 31-36-5347212

-Benelux Branch Office-
Energieweg 10a, 2964 LE, Groot-Ammers, THE NETHERLANDS
TEL : 31-184606800
FAX : 31-184606857

KOYO KULLAGER SCANDINAVIA A.B.
Johanneslundsvägen 4, 194 61 Upplands Väsby, SWEDEN
TEL : 46-8-594-212-10
FAX : 46-8-594-212-29

KOYO (U.K.) LIMITED
Whitehall Avenue, Kingston, Milton Keynes MK10 0AX,
UNITED KINGDOM
TEL : 44-1908-289300
FAX : 44-1908-289333

KOYO DEUTSCHLAND GMBH
Bargkoppelweg 4, D-22145 Hamburg, GERMANY
TEL : 49-40-67-9090-0
FAX : 49-40-67-9203-0

KOYO FRANCE S.A.
6 avenue du Marais, BP20189, 95105 Argenteuil, FRANCE
TEL : 33-1-3998-4202
FAX : 33-1-3998-4244/4249

KOYO IBERICA, S.L.
Avda.de la Industria, 52-2 izda 28820 Coslada Madrid, SPAIN
TEL : 34-91-329-0818
FAX : 34-91-747-1194

KOYO ITALIA S.R.L.
Via Stephenson 43/a 20157 Milano, ITALY
TEL : 39-02-2951-0844
FAX : 39-02-2951-0954

-Romanian Representative Office-
24, Lister Street, ap. 1, sector 5, Bucharest, ROMANIA
TEL : 40-21-410-4182
FAX : 40-21-410-1178

OFFICES
KOYO CANADA INC.

5324 South Service Road, Burlington, Ontario L7L 5H5, CANADA
TEL : 1-905-681-1121
FAX : 1-905-681-1392

JTEKT NORTH AMERICA CORPORATION
-Main Office-

47771 Halyard Drive, Plymouth, MI 48170, U.S.A.
TEL : 1-734-454-1500
FAX : 1-734-454-7059

-Cleveland Office-
29570 Clemens Road, P.O.Box 45028, Westlake,
OH 44145, U.S.A.
TEL : 1-440-835-1000
FAX : 1-440-835-9347

KOYO MEXICANA, S.A. DE C.V. 
Av. Insurgentes Sur 2376-505, Col. Chimalistac, Del. Álvaro
Obregón, C.P. 01070, México, D.F.
TEL : 52-55-5207-3860
FAX : 52-55-5207-3873

KOYO LATIN AMERICA, S.A.
Edificio Banco del Pacifico Planta Baja, Calle Aquilino de la
Guardia y Calle 52, Panama, REPUBLICA DE PANAMA
TEL : 507-208-5900
FAX : 507-264-2782/507-269-7578

KOYO ROLAMENTOS DO BRASIL LTDA. 
Avenida Brigadeiro Faria Lima, 1744 – 1st Floor – CJ. 11 São 
Paulo - SP - Brazil CEP 01451-001 
TEL : 55-11-3372-7500 
FAX : 55-11-3887-3039

KOYO BEARINGS INDIA PVT. LTD.
C/o Stylus Commercial Services PVT LTD, Ground Floor, The
Beech, E-1, Manyata Embassy Business Park, Outer Ring Road,
Bengaluru-560045, INDIA
TEL : 91-80-4276-4567 (Reception Desk of Service Office)
FAX : 91-80-4276-4568

JTEKT (THAILAND) CO., LTD.
172/1 Moo 12 Tambol Bangwua, Amphur Bangpakong,
Chachoengsao 24180, THAILAND
TEL : 66-38-533-310~7
FAX : 66-38-532-776

PT. JTEKT INDONESIA
Jl. Surya Madya Plot I-27b, Kawasan Industri Surya Cipta,
Kutanegara, Ciampel, Karawang Jawa Barat, 41363 Indonesia
TEL : 62-267-8610-270
FAX : 62-267-8610-271

KOYO SINGAPORE BEARING (PTE.) LTD.
27, Penjuru Lane, Level 5, Phase 1 Warehouse #05-01.
SINGAPORE 609195
TEL : 65-6274-2200
FAX : 65-6862-1623

KOYO MIDDLE EAST FZCO
6EA 601, Dubai Airport Free Zone, P.O. Box 54816, Dubai,
U.A.E.
TEL : 97-1-4299-3600
FAX : 97-1-4299-3700

www.jtekt.co.jp

JTEKT CORPORATION NAGOYA HEAD OFFICE
No.7-1, Meieki 4-chome, Nakamura-ku, Nagoya, Aichi 450-8515, JAPAN TEL:81-52-527-1900    FAX:81-52-527-1911
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