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Clutch Technology
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Corporate Profile

Established
President
Capital

Associates

Locations(Japan)

Subsidiaries(Japan)

Locations(Global)

Sales Offices(Global)

Business Description

Key Customers

Head Office

June 1939

Yoshitaka Saito

4,175,892,000 yen

Consolidated: 12,016, Non-consolidated: 1,341 (as of March 31, 2021)

Head Office, R&D Center, Manufacturing Technology Center,

Watagashima Plant, Hamakita Plant, Suzuka Plant, Tokyo Office, Osaka office, Tochigi Office

Kyushu F.C.C. Co., Ltd., Tenryu Industries Co., Ltd., Flint Co., Ltd.

10 Countries, 22 Production Sites, 14 Corporation,

USA(4 Facilities), Mexico, Brazil, Thailand(2 Facilities), Indonesia,

Vietnam, The Philippines, India(7 Facilities), China(3 Facilities), Taiwan

USA, Germany, Thailand, China, India

Manufacturing of clutches for automobiles, motorcycles, general-purpose machinery, and manufacturing of other
clutches, facing, and catalyst

Various production facilities, and various molds (die-cast, stamping)

Honda Motor Co.,Ltd. ; TOYOTA MOTOR CORPORATION ; Daihatsu Motor Co.,Ltd. ; SUBARU CORPORATION ;
AISIN CORPORATION ; JATCO Ltd. ; UNIPRES CORPORATION ; Ford Motor Company ; General Motors Company ;
STELLANTIS ; Hyundai Motor Co., Ltd. ; Guangzhou Automobile Group Co., Ltd. ; ZF Friedrichshafen AG ;

MAGNA Powertrain GmbH & Co KG ; HYUNDAI WIA Co., Ltd. ; Yamaha Motor Co.,Ltd. ; Suzuki Motor Corporation ;
Kawasaki Motors, Ltd. ; Harley-Davidson Motor Company ; BMW AG ; Ducati Motor Holding S.p.A ;

Triumph Motorcycles Limited ; Hero MotoCorp Ltd. ; TVS Motor Co., Ltd. ; Bajaj Auto Ltd. ; Royal Enfield ; YAMABIKO Corporation
7000-36 Nakagawa, Hosoe-cho, Kita-ku, Hamamatsu-shi, Shizuoka-ken, 431-1394
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F.C.C. is Japan's only manufacturer with comprehensive manufacturing capability from friction material development to clutch assemblies. To quickly
respond to customer needs, awareness of quality as well as cost competitiveness is highly valued during all stages of development, prototyping,
testing and serial production. F.C.C. also continues its focus toward optimizing existing manufacturing processes and technology, with its continuous
effort in improving production efficiency.
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What is most important? F.C.C. has focused on research & development as well as technology, and placed the friction material as its highest priority.
Regarding paper-based friction material which are particularly delicate, performance requirements are met by bringing the base lining production internally for
full control, as the process is the vital point which significantly influences the clutch performance itself. Not only clearing environmental regulations, but a
bonding process which is capable of completely eliminating waste as an example, we strive for "technologies" encompassing our manufacturing process.
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The "segmented" friction lining bonding process is a unique process which F.C.C. has developed. The process is a revolutionary manufacturing system which
a tape-like lining is bonded to the core plate, enabling improved production efficiency and product yield. Groove pattern which is highly adaptive is a
characteristic of the process, also enabling flexible designs to meet various needs.
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F.C.C.'s integrated production system has developed a number of
precision, and cost effective manufacturing methods for clutch

housings. The innovative "one-shot draw" method as well as the
"precision thin gauge stamping" both minimizes stamping stations or

machining operations respectively, which achieves the balance of —FKH L TEME (FAD)
One Shot Draw Multi-station Stamping

precision and cost effectiveness.
(FCC Advanced Draw)
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As one of Metal-to-Metal weld method, the toric electric resistance weld enables a
distortion free finish, but completing it with less than a second, which utilizes electric

resistance heat for a solid phase diffusion. This ingenious production system, “Ring
Mash” weld, achieves both cost efficiency and improved precision.
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F.C.C.'s integrated production system is also adopting a vacuum die-casting technique
for motorcycle and automotive clutch aluminum components. With improved casting
precision and with less machining operations, and also by preparing the infrastructure to
adapt to mass serial production volumes, F.C.C. has developed a production system
superior in cost performance.
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Automotive Clutch Motorcycle Clutch
Component Component



F.C.C.Development
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Test apparatus to evaluate frictional characteristics and durability of friction
disks. Absorbing energy by means of a motor, this apparatus is capable of

running series of tests, and allows repetitive measurement of clutch capacity
immediately after inertial absorption. Capable of judder/shudder evaluation.
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Test apparatus enabling the simulation of various engine and vehicle
characteristics. Assessment made possible for characteristics, damping
performance and durability with actual road conditions.
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Test apparatus which applies vibration while also applying arbitrary rotation to

the specimen. Capable of evaluating damper properties, vibration damping
performance and durability which satisfies vehicle conditions.
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Test apparatus for wet and lock-up clutch assemblies. Duplicated vehicle

conditions can be simulated in detail for clutch engagement loads, operating
fluid pressure and lubrication for analysis.
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All vehicle conditions including launch, running motion and deceleration to
complete stop is simulated. Monitored data from the dynamometer are
converted to test conditions for the clutch frictional performance test bench.
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CVT units are tested under duplicated conditions similar to an actual
vehicle. Capable of performance and durability tests under further
severe conditions.
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For the objective of further improving motorcycle CVT applications, the
apparatus is capable of taking quantitative efficiency measurements of the
pulley system, simulating various conditions.




Clutch Product Catalog Clutch Product Catalog

TaA7 )TV F NS UAZVII VA BRERT VT

Wet Multi-Disk Clutches for Dual Clutch Transmission
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Clutches for motorcycle dual clutch transmissions that comprise two separate hydraulic clutches for odd and even gear
sets. Employment of friction material with properties suitable for hydraulic clutches enables seamless gear change.
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Wet Multi-Disk Clutch
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An industry standard, designed specifically for varisous

displacements and categories, for 50cc to 2,300cc
off-road and on-road applications.
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Equipped with a feature to mitigate the effects of engine braking (back torque limiter).
Innovative design allows increased flexibility for the limiter set-up, and improved serviceability.
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Assisted Wet Multi-Disk Clutch & Slipper Clutch
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Compact, lightweight clutches with an aluminum cam

construction that is capable of reducing lever load as well
as the back torque caused by sudden engine braking.
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Scooter/ATV

(ALL-TerrainVehicle)

DIFF/HST

(Hydraulic Static Transmission)
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Wet Centrifugal Clutch
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Clutches that convert engine RPM into centrifugal force. Applications
range from small business-type vehicles to large ATVs.
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4WD Coupling Clutch
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Capable of smooth engagement and accurate drive force transmission to the
front or rear wheel, for real-time 4WD systems.
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Dry Centrifugal Clutch
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Clutches that convert engine RPM into centrifugal force. Used with a belt
converter in both small and large scooters.
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Torque Vectoring Differential Clutch
AWDUZ IZwhRISvyFELT, SFE. MEFREICENCEEMZRA.
BEOERME. RO, IhRZE Mk EICEm.

4ll-wheel-drive rear unit clutch, adopting friction material superior in high capacity and abrasion-resis-
tance.Contributing for improved vehicle traction, turning performance and acceleration stability.
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Belt Converter Pulley
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Driven pulleys that precisely transmit torque to belts. Used in 50 cc to 650
cc scooters.

Differential Unit (4WD Coupling with Locking Differential Mechanism)
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Limited slip differentials developed for ATV's. Realized smooth cornering and
stability to meet ATV performance requirements.

FCCTRAC®
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Cam-type torque sensitive differentials which optimally distributes the drive force to
the right and left wheel. Enables stable handling and superior ground-covering ability.

SR FRERZDER (HST)

Hydraulic Static Transmission (HST)
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Developed for compact snowplows and lawn mowers. The change in the amount
of oil running through and between the hydraulic pump and the hydraulic motor

enables smooth speed transition. Suited for 4 to 7 PS engine applications, and
utilizing light materials such as aluminum to be built light and compact.
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Automatic
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FR 10 Speed Automatic Transmission Clutch
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Triple structure clutch with 3 individual clutches, and a single

clutch aggressively adopting aluminum for their components,
enabling significant weight reduction.
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FF 9 Speed Automatic Transmission Clutch
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Contributing to improved efficiency and its compact transmission size by

adopting friction disks balancing reduction of drag torque and heat
resistance properties.
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FF 8 Speed Automatic Transmission Clutch
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Utilized FCC Advanced Draw (FAD) technology for its drum to secure
accurate geometry for both inner and outer teeth.
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Overdrive Clutch for HEV (Hybrid Electric Vehicle)

FASHEZBWEISVF T4 ATICKI. RSITHIL
JEAGHS /N YNNI RISy T,
The compact size clutch module which improves its drag

torque by applying friction plates with FCC Advanced
Segment (FAS) technology.
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FR 6 Speed Automatic Transmission Clutch
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Space-saving, high-capacity clutch equipped with two clutch packs.
Adopting a flow formed housing, and aluminum pistons.

e-AWD Rear Twin Motor Unit

EREEBMEFASARICKDIBERRSITNLIDT 4 X
J%BRA. TV IVETRORED LICE#.
Adopting high capacity friction material and low drag

torque design with FAS manufacturing method, contribut-
ing to improved fuel efficiency when powered by ICE.

HEV...

(Hybrid Electric Vehicle)




>
C
—
O
=
®)
O,
)

T30 —RIZvF/IUN=RATU—FT1RT

Clutch Product Catalog Clutch Product Catalog

OwI 77w I I5wF

Lock-up Clutch

CVTH
(Continuously Variable Transmission)
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Forward Clutch/Reverse Brake Disk

BUEEMZBERUIYNIMEERIRUC, v TIh—3EIT Sy F,
Compact shaft-integrated clutch, enabled with high friction coeffi-
cient material.

THD—RITwF:
BEMORBENRUERANICRBIGEEDF1—Z T (TR,
EWHEOEBZ DRV T LT MEEEZRIR,
UN=RT—FF4AT:

BB DRELIC KRS T ML I Z R/

T4 —RETHDORERD FICE#.

Forward Clutch:

Enabling Shift-Selecting function compatibility without any changes

to vehicle control, with its tuned responsiveness by optimizing the
friction material and piston selection.

Reverse Brake Disk:
Reduced drag torque by optimizing friction segment shape and
groove pattern, improving fuel efficiency during forward motion.
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Multi Disk Lock-up Clutch
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Achieving enlarged lock-up ranges with lower damper

spring rate and a multi-plated clutch, contributing to
significantly improving fuel efficiency.

OwI 7w ISy FRYA VTV )N—

Twin Damper for Lock-up Clutch

SV IN—DIENRERICIC LD OV I 7y RS RE D
hKRZEER, MED LICEB.
Developed to achieve lower spring constant, enabling

increased use of lock-up, contributing to improved fuel
efficiency.

Forward / Reverse Clutch for light-engine vehicles

BEABETOERAARZZERL. SRDMRO—FKRITSyFHARP
BMRAEEM DFATMAMOE L. DAMERZEDIILZT YT,
Enabling both improved durability and cost efficiency by adopting high

tensile steel single-draw clutch housing and abrasion-resistant friction
material, considering the application of light-engine commercial vehicles.

SR Disk

BiROvI 7Y T IovF
Single Disk Lock-up Clutch

F—=09AOOV I =3V AUV T #=FRAL.
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Improved fuel efficiency with aggressive lock-up at low
speed range, enabled with its design adopting arced long

Wet-type Friction Disks

FSD: EKMEEICIHUIC T XV NEFARDEIRH T BE,

FAS: RSTMUIERBLUSBEYELETREICULEE,

FSD: Various segmented groove patterns, selectable to suite
required performance properties.

FAS: Manufacturing method enabling reduction of drag torque, and
improved yield.

torsion springs.

ARU—hIA DTV NN=A TSIV T 7% 2RESCE B
UBENREED DEIE ANV Z KBS EDZETRRE
HapE KiElICa LS8, MEG EICE#.

2 straight damper springs in series arrangement
enabling lower damper spring rates and less dynamic
hysteresis torque, significantly improving damping
performance and fuel efficiency.




NZa7 )TV RA=wvav A (MT)

Manual
Transmission (MT)
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Dry Single Disk Clutch
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Standard design for compact to larger vehicles.

BV A YT ARITTSVF

Dry Twin Disk Clutch

B, aEAONRELT. Fyvyv—FT 1 ATER
EBEEEZRAL. 7oy TFHmOKIBRUEZERR,
Designed for high revolution and high power applica-

tions, the twin disc clutch features a self adjusting system
against lining wear, improving its life significantly.
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Catalyst
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General Purpose 2 Stroke Engine Exhaust Purification Catalyst
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Light weight but high exhaust purification performance catalyst for general purpose 2 stroke engines, realized with the
utilization of paper manufacturing technologies from clutch friction lining, and bringing precious metal catalysis technology
in-house.

PILZFEEMBELTEOR—/N—ZN\ZHLRICHEL T 2L TRE(LZEIR,
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Achieving its light weight by molding paper containing alumina into a honeycomb shape. High exhaust purification
performance is also achieved without the use of precious and expensive platinum.
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