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For the Environment:--:

Wind turbine generators efficiently turn one of the elemental
forces of Nature into a stable supply of electric power.

JTEKT has used their 90+ years of friction management
experience to developing world leading bearing,

sealing and other technologies to the rapidly advancing field of
renewable power generation thus enabling Wind Turbines to

achieve an operation life of 25 years or more.

Main shaft bearings

Gearbox bearings

Generator bearings

Products for
peripheral equipment




Main shaft bearings Gearbox bearings Generator bearings Products for peripheral equipment

Main shaft bearings of various types and sizes are required to support the diverse wind turbine designs Gearbox bearings vary greatly in regards to type, Electric pitting is a common cause of
and the ever increasing size of both onshore and offshore wind turbines. load capacity and rotational speed depending on where they are used in the gear train. bearing failures in wind turbine generators due to stray electrical currents. Bearings for yaw-drives
JTEKT is committed to answering the needs of its customers through high reliability and speedy development. JTEKT responds to diversified customer requests by ensuring optimal designs based on strict calculations. Insulated ceramic bearings eliminate electrolytic corrosion (commonly called fluting)and extend bearing life.
(Main shaft: An important component that supports the wind load applied by the blades and transfers the rotational torque to the gearbox.) (Gearbox: Mechanism that increases the rotational speed transmitted via the main shaft up to a speed where electric power can be generated.) (Generator: The device that converts rotational energy into electrical energy.)

JTEKT supplies optimally designed tapered roller bearings and
Responding to market needs, - Rolling elements in insulated ceramic bearings are needle roller bearings that simultaneously provide high reliability

JTEKT uses special carburized steel and surface treatments help us made from silicon nitride ceramic (SisNa) arid fEfeliyy meztlzdl o BILMSEnG) e Hirnd gues.
to achieve higher reliability under severe lubrication conditions JTEKT was the first company in the world to develop and
and high-rotational speed variations. install insulated hybrid ceramic bearings in Wind Turbines.

Supporting market demands for smaller,

lighter and more reliable bearings,

JTEKT is leveraging new technologies to develop and
mass produce industry leading tapered roller bearings.

Technology to improve bearing robustness

Larger rolling element design Rated capacity improved
. - . i The use of hybrid ceramic bearings contributes to the reduction (Ravpeldesion) ol (O 1A IES
-Utilizing advanced roller movement stabilizing technology in our Germite (il . y . 9 . . e (et ztient oo e more than doubled
spherical roller bearings and low-torque design technology of tapered of maintenance costs and improves operating efficiency. (KE treatment, SH treatment) u u

Improved life

roller bearings JTEKT has extended the service life of the main shaft Optimized crowning

. ) . . . N . High carb. h . under misalignment conditions
bearing grease by reducing bearing temperature increases. Characteristic Silicon nitride “ (tcne;ri?mg gtelg)m o
Heat resistance C 800 180
Density g/cm? 3.2 7.8
= Coefficient of linear expansion 1/C 3.2%X10° 12.5x10°
Vicker's hardness Hv 1300 to 2000 700 to 800 . . .
et (o) coric b ourg's mocs ora 310 210 Main Shaft Oil Seals HPI Hydraulic Pumps HP1}
Poisson's ratio 0.29 0.3
, double-row cylindrical roller bearing Magnetic property Nonmagnetic Magnetic Full rubb | HPI hydraulic pumps are highly efficient, lightweight and compact.
N S for planet : v . . L
“csﬁf:fl'ig or planetary gear Electrical Conductivity Insulator Conductor ull ru er seais They also have a Iong life and hlgh rellablllty.
Material type Covalent bond Metallic bond Ms_t d MSA_t )
| - (MS-type an ype
FEM analysis model Main shaft configuration . . . q Series 0
Bearing with ol <urace treatment Main shaft Comparison of ceramics and bearing steel properties -Full rubber material makes installation easy .
earing with special surface treatment ot . HydraUhC pump Capacity | Peak pressure
5 T s s (v =S e B e g Develemriart Geten, v fewe minimize roller slippage and improves lubricity Split MS-type seals also available as replacement Model (eirew) i
validated our FEM analysis results with full size test equipment. This allows us to ) Eliminates electric corrosion and extends grease life -MSA—type i) dus.t It ava”a.ble fOI' pItCh brakes 0025 0.25 28.0
confidently optimize the internal and external geometry of the bearings based on double row tapered rolle bearing o EnBERTERS il e esksive sl Used for pitch brake hydraulic 0050 0.5 28.0
with integrated planet gear . = .
the mathematical analyses of the entire Wind Turbine drivetrain and structure. Gearbox Compared to bearings with ceramic coated outer rings, hybrid ceramic bearings are not power unlts.l . 0075 0.75 25.0
susceptible to insulation degradation due to handling damage. Additionally, ceramic balls MS-type MSA-type The hydraulic power l{”'t redu.ces 81 Cz)g g 125 288
lower the operating temperature of the bearings; extending both grease and bearing life. o the rotor speed using a disc 0 0
. =3 similar to the way disc brakes are 8;88 1é5 122
. gr * r g . R - used to slow down an automobile. :
Certified by DNV-GL R L‘E“’n., JTEKT' s proprietary Shaft System Analysis Program F‘ﬂ____,wf fslte.e' r%”ing element exhibiting Serics 1
il . uting damage:
—_— s - Hydraulic pump -
) i ) ) \ { Capacity | Peak pressure
The high quality of JTEKT bearing materials has been evaluated and 5?:""“':';' In addition to analytical techniques such as FEM, JTEKT has for pitch controllers Model (cc/rev) (MPa)
Consequ.ently recelveq certified aEprova}I from DNV-GL to increase | ——=— developed a bearing analysis system that enables detailed p . 1001 1.02 30.0
our pub.llshed load ratings py 25%. This allgws forlmore ac;urate calculations of bearing life considering rigidity of peripheral Alstosl bearing Hydraulic power is used to change 1002 205 30.0
life predictions and the confidence to use optimally sizes bearings. components and lubrication conditions during operation. with electric corrosion Steel bearing inner ring blade pitch angle to insure operation 1003 3.07 30.0
* Certiication acquired November 2015 With this system, reliable and speedy technical verification is vith fluting damage at the turbine’s rated speed. 1004 4.09 25.0
possible, thereby ensuring optimal bearing selection. 1005 512 20.0
q q q q 1006 6.14 15.0
Large-Size Bearing Engineering
G ene rato r Note: The body is made of aluminum alloy.

Development Center

The photographs are for reference only.

A new testing facility has been installed in our el i & Shaft deflection Rolling element load distribution

Large-Size Bearing Engineering Development =

Center to evaluate actual wind turbine Shaft System Analysis Planetary gear bore deformation and = / .

drivetrains allowing for higher reliability and Program model of a wind turbine drivetrain. load distribution M ac h I n e TOOIS TOYODA

shorter customer development periods.
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JTEKT also manufactures high performance Toyoda machining centers
Yaw-driven reduction gear for the production gear boxes and other large wind power components.
Large, Fast and Strong - Top of the class in all three areas
Optimal horizontal machining center for large-size parts machining

Main shaft bearing Main shaft bearing
rolling element load distribution  rolling element load distribution
(front) (rear)

FH1250SX

Large horizontal machining center

FH1600SW5i

Large horizontal machining center

Quick rapid feed rate of 42m/min,
fastest in its class

Equipped with TOYOPUC-Touch, :
a new CNC incorporating smartphone-inspired operability

Max. workpiece range: ® 2,400 x 1,800mm  Large-torque spindle: 8,000min-! Max. workpiece range: ® 3,200 x 2,200mm
Pallet load capacity: 5,000kg Max. spindle torque: 1,009N-m High-rigidity quill spindle: ® 150mm quill, & 200mm high-rigidity bearing
Pallet size: 1,250 x 1,250mm
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OFFICES

KOYO CANADA INC.
3800A Laird Road, Units 4&5 Mississauga, Ontario L5L 0B2, CANADA
TEL : 1-905-820-2090
FAX : 1-905-820-2015

JTEKT NORTH AMERICA CORPORATION
-Main Office-
47771 Halyard Drive, Plymouth, Ml 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
-Chicago Office-
316 W University Dr., Arlington Heights, IL 60004, U.S.A.
TEL : 1-847-253-0340
FAX : 1-847-253-0540

KOYO MEXICANA, S.A. DE C.V. i
Av. Insurgentes Sur 2376-505, Col. Chimalistac, Del. Alvaro
Obregon, 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 Sao
Paulo - SP - Brazil CEP 01451-001
TEL : 55-11-3372-7500
FAX : 55-11-3887-3039

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

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
JI. 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

PUBLISHER
JTEKT CORPORATION NAGOYA HEAD OFFICE

No.7-1, Meieki 4-chome, Nakamura-ku, Nagoya, Aichi 450-8515, JAPAN

JTEKT CORPORATION OSAKA HEAD OFFICE

No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502, JAPAN

Sales & Marketing Headquarters

No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502, JAPAN

Koyo® Products for Wind Turbine Generators

www.jtekt.co.jp

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.
Johanneslundsvégen 4, 194 61 Upplands Vasby, 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

TEL:81-52-527-1900 FAX:81-52-527-1911

TEL:81-6-6271-8451 FAX:81-6-6245-3712

TEL:81-6-6245-6087 FAX:81-6-6244-9007

Y The contents of this catalog are subject to change without prior notice. Every possible
effort has been made to ensure that the data herein is correct; however, JTEKT cannot

assume responsibility for any errors or omissions.

Reproduction of this catalog without
written consent is strictly prohibited.
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