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Bearings for aircraft and helicopter applications require the latest technologies to ensure high reliability, long life, and light weight.
This is why KOYO brand bearings are used for numerous applications.
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Bearings for Aircraft
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Helicopter Transmission Bearings Helicopter Swash Plate Bearings
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Airframe Bearings
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Airframe Bearings
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Bearings for Helicopters
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Jet Engine Main Shaft Bearings
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Landing Gear Bearings
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Landing Gear Bearings Jet Engine Gearbox Bearings
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Bearings for Aircraft
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- Bearings for Helicopters
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The main shaft bearings of a jet engine are critical mechanical components supporting the aircraft’ s engine,
essentially the heart of the aircraft.
In order to secure absolute reliability, these bearings are manufactured according to strict process control.
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Special steel for high-temperature use With excellent heat resistance and high hardness even under high temperatures
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Vacuum arc re-melted steel (VIM-VAR) Realization of long service life and high reliability by improving cleanliness of material
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Surface hardened using carburizing process Improved contamination resistance
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With squeeze film damper and beam
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Transmission bearings are used to support gears that transmit power from the engine to various areas. % m

They must be highly reliable as they support the core operations of the helicopter.
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Dry-run performance Can be operated for a long time even after oil supply is isolated
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Inner ring with oil hole Cools shaft using under-race lubrication and minimizes gap blockage
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Inner- and outer-ring width difference control

Bz @A (VIM-VAR)

Vacuum arc re-melted steel (VIM-VAR)

Simplification of gear tooth contact adjustment
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Realization of long service life and high reliability by improving cleanliness of material
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| JetEngine Gearbox Bearings
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Gearboxes mounted with various accessories such as starters and pumps require bearings capable of
maintaining stable performance for long periods of time at high temperatures and high speeds.
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Outer ring with flange Easy positioning, simple installation, compact
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Inner- and outer-ring width difference control
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Vacuum arc re-melted steel (VIM-VAR)

Simplification of gear tooth contact adjustment
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Realization of long service life and high reliability by improving cleanliness of material
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| Bearings for Jet Engine Accessories
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Bearings are used for rotating parts other than the main shaft and gearbox.
Some examples include the afterburner at the rear of the engine,
the PTO and RDS that connect the engine’ s main shaft and gearbox, etc. (PTO:Power Take Off /RDS:Radial Drive Shaft)
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Inner- and outer-ring width difference control Simplification of gear tooth contact adjustment

BHZEHARE(VIM-VAR) MHDFERERLICKURES - SEREERIR

Vacuum arc re-melted steel (VIM-VAR) Realization of long service life and high reliability by improving cleanliness of material
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Special alloy Able to be used even without lubricant at high temperatures
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Special surface treatment Improved durability due to higher metal surface hardness
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| Helicopter Swash Plate Bearings
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According to commands from the control stick, the swash plate controls blade pitch angle and movement of the helicopter,
such as buoyancy adjustment and horizontal movement.
The bearings used in swash plates are compact, yet have high capacity.
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Large diameter but thin Realizing lighter weight
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Wire cage used Load capacity increases when using more balls.
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Grease lubricated product Environment-friendly operation by easily supplying oil through a hole in the outer ring
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Aircraft Helicopter Outer Space
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Bearings for Devices Used in Outer Space

Bearings for Aircraft o Bearings for Helicopters i ‘
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IZaAAVNA RS BE BELSAFvTE2B8LTLVET, In the field of space development, JTEKT offers bearings manufactured by combining special materials technologies and

tribology technology to make them appropriate for use in space where the harsh environment differs from that on Earth,
including factors such as a high vacuum, wide temperature variations and high radiation.

Covering a broad range of uses including private jets and commercial airliners,
JTEKT has a large lineup of bearings, such as those for flaps and struts (track rollers), movable horizontal tail actuators (thrust bearings),
elevating steering (self-aligning bearings), passenger door locks (track rollers), and air conditioning (combined bearings).
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Full complement type ball/ Supports high-load capacity High corrosion-resistant steel Suited for long-term, terrestrial storage
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ull complement type roller bearings incorporate: E?Fﬁﬁﬂi? U—Z EEE\EEIRL%'CEEFHEI‘E‘E
%ﬁﬁ&%b“zz%/bzﬂﬂd)ﬁﬁﬁ AN —ﬁ-gﬁrg %’ﬂﬁ‘]ﬁ'& Special vacuum grease Able to be used in high-vacuum, high-speed environments
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High-performance, carburized stainless steel incorporated High strength, high corrosion resistance Iﬁlﬁiil’z'iiﬁﬁll E%ﬁlﬁlﬂiﬂfgﬁﬁiﬁﬁtﬁﬁﬂﬁlﬁ‘é
mﬁﬁ/\wﬁ%ﬁuwjngi AN ﬂﬁﬂﬁ'fﬁt@ﬁt Solid lubricant Able to be used in wide temperature ranges
Special plating for bearing rings Improved corrosion resistance
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Adoption of a Teflon resin seal Able to be used over a wide temperature range
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Aircraft landing gear bearings are under severe conditions such as sudden acceleration when taking off and
impact load when landing.

3R Features
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Inner-/Outer-ring compatibility Simple maintenance
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Case-hardened steel incorporated High strength, strong against impact
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Extremely-clean steal incorporated E%‘HAF‘ . %15%;.&&;;&

Realization of long service life and
high reliability by improving cleanliness of material
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Delivering superior reassurance and reliability for aircraft is our mission.
To improve the manufacturing techniques and quality of aircraft bearings, we use total management,
from design and analysis to production, processing, inspection, measurement and evaluation.
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High performance achieved by feeding back the results obtained from sophisticated fluid analysis,
vibration mode analysis and stress analysis during design.
Utilizing an analysis program that recreates actual operating conditions, highly accurate design is realized in a short time.
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Fluid analysis Vibration mode analysis

MREH TOISLICEDETIV

Model from a shaft system analysis program
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To support highly reliable product development and aircraft safety,
actual use conditions are reproduced to thoroughly check and
evaluate product performance.

Both the inner and outer rings of differential-motion bearings rotate. In order
to measure the different data from the two rings, which both rotate at
ultrahigh speeds, an extremely complex testing apparatus is required. Using
highly advanced technologies, JTEKT Corporation has succeeded in
developing such an apparatus, enabling the company to use data from test
results to enhance bearing development and make ongoing improvements.
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Test apparatus for
differential-motion bearings
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Differential-motion bearing
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We perform machining that ensures high accuracy and durability for a large variety of products with complex shapes.
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Grinding process Heat treatment equipment
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A grinding process for machining highly accurate complex shapes Heat treatment equipment to make metal stronger
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We ensure product reliability using non-destructive inspection equipment that incorporates cutting-edge technologies and
ultra-precise measuring devices.
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3D coordinate measuring machine (CMM)
BHFSEZFNALCEZAE AT ORRRERERE BMHETRONMIEELINE S DRARE

Inspection device for measuring the machining accuracy of
complex-shaped workpieces

Eddy current flaw inspection equipment

Equipment for detecting eddy current by measuring and
evaluating flaws utilizing electromagnetic induction
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Deployment of aircraft-related engineering
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Aircraft name
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T-1A

MU-2

F-4EJ)

P-2J

US-1A

T-2

RE Asuka

T-4

P-3C

F-15

F-2

P-1

A320

CRJ700/900

B787

Global 7000/8000

HSS-2

Kv107

OH-6D

BK117

CH-47)

UH-60

SH-60

MD900

OH-1

AW139
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History of bearing materials

The era of M50 vacuum arc re-melted steel
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The era of SUJ2 vacuum arc melted steel
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The era of M50 vacuum arc melted steel
@ M50EZ B B REH OIS 5 Global Technical Support (bearing development base)
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The era of M50NIL carburized material
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Machining technology
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Introduction of equipment
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Special processes
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Establishment of method to process ellipsoid raceway
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Introduction of Company P’ s eddy current inspection method

@ HMEEMO—THHK GUIURA OMI I EDHIL (> T
Establishment of method to process trilobite raceway (sample)
@ MEHABAFEA
Introduction of special-purpose furnaces for aircraft
.9 GHDBRREEER EDIEA
Introduction of Company G’ s eddy current inspection method
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Introduction of Company G's high-sensitivity eddy current inspection method
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Eddy current inspection acquires Nadcap certification

SEEMH X1 MEEEK X2 BLEEMK X3 ELEEEB X4 IBETESGXSH X5 BELETEKKXSH  Photos provided by: *1 Japan Air Self-Defense Force *2 Japan Maritime Self-Defense Force

*3 Japan Ground Self-Defense Force *4 Kawasaki Heavy Industries, Ltd. *5 Fuji Heavy Industries Ltd.
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European Region ASEAN Region JAPAN Region North America Region
(4 bases) (2 bases) (4 bases) (2 bases)
The Netherlands (Almere)  China (WUXI) S-TEC (Osaka) U.S.A. (Michigan)

Germany (Munich)
Germany (Kiinsebeck)
The Czech (Brno)

Thailand (Bangkok)

C-TEC (Aichi)

T-TEC (Kanagawa)

R&D (Nara)

U.S.A. (South Carolina)
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RAXRZH Tel:03-3571-5102 T104-0061 R = # h R X &R E 7 T H11 &% 15 &

FHREAEAXHE (BHE) Tel:052-331-7431 T450-0003 Z H E WA M XK ZLBR™E5T B1&H7 S
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Redional Headquarters

North America

KOYO BEARINGS NORTH AMERICA LLC -Main Office-

47771 Halyard Drive, Plymouth, Ml 48170, U.S.A. Tel:1-734-454-1500 Fax:1-734-454-7059

Europe

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:31-184-606800 Fax:31-184-606857

Asia
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

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

ZHEAH Tel: 052-527-1900 Fax: 052-527-1911 T450-8515 &% &# BE w1 # & K &% R 4 T B 7 & 1 &
(v ¥ 2 »»F 22 T 7 15 K)

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

K BR 7 4t Tel: 06-6271-8451 Fax: 06-6245-3712 T542-8502 K BR ™ R X B it 4% 3 T H 5 & 8 &

JTEKT CORPORATION OSAKA HEAD OFFICE
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502, JAPAN —— Tel:81-6-6271-8451 Fax:81-6-6245-3712

EEEE Tel: 06-6245-6087 Fax: 06-6244-9007 T542-8502 KX BR ™ R X B it 4% 3 T H 5 & 8 &

Sales & Marketing Headquarters
No.5-8, Minamisemba 3-chome, Chuo-ku, Osaka 542-8502, JAPAN ————— Tel:81-6-6245-6087 Fax:81-6-6244-9007
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