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Environmental

Product Initiatives

Ongoing development of products with less
environmental load

JATCO is dedicated to making products with reduced environmental load by reducing fuel consumption further.

H Improves fuel economy and transmission efficiency through reduced

Aiming to improve CVT's environmental performance

friction Pulley does not agitate the oil
, Drive pulley
The world's only manufacturer offering a full
line-up of CVTs
To control global environmental changes caused by CO2 emissions,
the most crucial issue is improved fuel economy for all automobiles. Ensure
In response, we have started developing CVTs from early on. Also, fsrirr)r?l;?lt(leogil

i i ; f
through repeated improvements, we have achieved a full line-up of suriace

CVTs that covers mini vehicles to 3.5-liter class vehicles.

JATCO produced approximately 2.6 milion CVTs in FY
2010, bringing the total number of JATCO’s CVT-equipped
vehicles in the market to 10 million.

Transmission oil

Idling stop control

Vehicles equipped with the idling stop feature automatically
turn off the engine when the car is stopped, to reduce CO2
emissions. An auxiliary pump is needed to maintain oil pressure
through the transmission, which also ensures that the engine
re-starts smoothly, and engages the clutch to stop the car
from rolling back when starting on an incline.

Jatco CVT7, aiming to further reduce fuel
consumption

By thinking out of the box, JATCO was able to develop its
next-generation CVT with the world’s highest gear ratio*
range. To endow this transmission with better environmental
performance, we worked to produce a new auxiliary gearbox
structure that allows an expanded higher gear range, and

friction reducing technology that results in better fuel efficiency.

* According to our own research (AT/CVT transmissions with torque converters, as
of March 2011)

nsmission to meet market needs

Creating a specialized

To meet the needs of the growing hybrid car market, JATCO
has developed a hybrid transmission unit for large RWD
vehicles that improves fuel efficiency without compromising
driving performance.

< Features of the Jatco CVT7 >

M Improves start-line and acceleration performance using the world" s
widest gear ratio range

LOW Response at low-speed Changeover clutch for engine and motor driving |
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ratio range
HIGH
High speeds,
low engine revolutions
Vehicle speed Gear structure of base

RWD 7-speed AT
H Reduced the overall size and weight of the unit by making pulleys more

compget L <Characteristics of the transmission for hybrid vehicle>
| M Proprietary 1-motor 2-clutch system
Jatco M Advanced control of the clutch system cultivated during AT development
Conventional - cyTZ to improve transfer efficiency when driving
structure W Replaced the torque converter with a clutch and motor, reducing size
13% Weight and weight, ensuring ease of installation
’| ’16% | reduction M Reduced size and weight, and efficiency of transfer efficiency results
- |:—>|V Shortened in improved efficiency, power, gear changes, to achieve comfortable,
o 'i’;’:;’# powerful driving response.
-
Expanding the two-pedal transmission market
JATCO !
\"(e][¢l=}  Automobile demand continues to grow in emerging products that appeal to broader customer segments

countries, including Brazil, Russia, India and China.
Today, these markets are still dominated by the
manual transmission, but demand for the two-pedal
transmission, or automatic transmission, is expected
to expand going forward. | hope to help develop

and expand the two-pedal transmission market by
understanding the needs of our customers in each
market and correctly conveying firsthand information
on those markets that JATCO is looking to enter.

In charge of global marketing

Mika Sugiyama

Production Planning Department
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Fuel efficiency improvement of the step AT

Multistepping and wider range of gear ratio

We are working to improve the fuel efficiency of step ATs, with
their fixed step design, to add multistep and wide range. In the
RWD 7-speed AT the gear ratio has been widened, so that the
transmission is smooth and fuel-efficient at every stage, when
starting, accelerating or cruising at high speed.

Further measures to reduce CO2 emissions

We will pursue further technical innovations in transmissions to
reduce COz2 emissions.

B Improvements to the belt CVT

Improved transmission efficiency, wide-range conversion, lightweight
B Improvements to the step AT

Multi-stepped AT, wide-range conversion, lightweight
M Control technology improvements

Expansion of lock-up area, neutral idling control, idling stop control
W Measures for hybrid systems

Optimized transmission for hybrid cars

What is a CVT?

Characteristics of a CVT
The CVT can take advantage of its stepless 4-speed AT

I 4-speed AT and CVT efficiency range

CVT

design to choose the gear ratio that best suits the G
driving situation; thus, it is constantly matching 1st
the ideal gear ratio to run the automobile in the
most fuel efficient way.

Can be freely used
within the field ()

‘ (Lo gea]
gear
Can only be used

on a fixed line
3rd

Possible to intentionally use the zone
where the engine produced good fuel

4th

M Belt CVT mechanism

Pulley on the input side

uonnjonal suibuz

{Low gear)

Steel belt

Power mode

ood fuel efficiency zone

efficiency
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Good fuel efficiency zone

(High gear)
Pulley on the Flat road

output side

Pulley on the input side
Steel belt

CVT vehicle

Speed of car

CVTs and Engine Coordinated Control
CVTs can easily select the most suitable gear for the driving conditions, making it possible to adjust
flexibly to differing driving styles, reducing fuel consumption.

At fixed engine speeds it is
possible to use the engine's
powerful high-output zone
efficiently

Speed of car

Flat road

Uphill

Downhill

\ Able to use constant engine braking to

- Engine high-output zong

descend a downhill road in a smooth,

Step AT vehicle]

Increased engin
speed

stable manner (engine brake and fuel cut)

Downshift
/

/

7 \

Braking operation
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Fuel efficiency

Nissan March fitted with a Jatco CVT7 (equipped
with idling stop) has achieved a 37% improvement
in fuel efficiency compared to the previous model
(4AT) because changes were made to the engine
and vehicle in addition to employing these fuel
efficiency improvement technologies.

B Iimprovement in fuel
efficiency (Nissan March)

30 (km/8)
25 About 37% -
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4AT
previous model March

March equipped with a CVT featuring
auxiliary gearbox and idling stop
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Environmental

ATes

Product Initiatives

Promoting the reduction of environmentally hazardous
substances and the "3R’s in our transmission units

19

JATCO is dedicated improving its recycling and reuse ratios by reducing the use of enviromental load

substances from the development stage.

Reduction and Thorough Management of Environmentally Hazardous Substances

Management of chemical substances according
to JATCO technical standards
We manage environmental load substances in transmissions
according to our internal technical standard “JES M9001.” JES
M9001 governs the use of some 150 substance groups (2,700
substances) based on GADSL,*1 a list of controlled chemical
substances common to the auto industry in Japan, the U.S.
and Europe, and the Chemical Substance Control Law,*2
together with legislations from various countries. JATCO carries
out appropriate reviews more than once per year to stay ahead
of global environmental laws and promote the reduced use of
environmentally hazardous substances.

In pursuing such reductions, it is important that we
“do not use” controlled substances under JES M9001 in the
design and manufacturing divisions, “do not allow” these in
the procurement and inspection divisions, and “do not supply”
these in the production and shipping divisions.

MKey points in initiatives to reduce use of environmentally hazardous
substances

[Do not use] [Do not allow] ot supply]

[ Design | [ Procurement |
Arrange for

] Green
directly procured
T procurement
Manufacture | [ Testing |
Arrange for
Acceptance
supplementary insp’;ction

materials

In compliance with JES M9001 Confirmed in IMDS

Activities to raise environmental awareness
internally and externally

The reduction of environmentally hazardous substances is
essentially a supply chain-related measure involving suppliers. In
order to further raise awareness regarding the environment, JATCO
stressed the importance of green procurement and initiatives to
reduce hazardous substances at the JATCO Quality Forum.

Reducing parts that contain specified heavy
metals

Specified heavy metals (lead, hexavalent chromium, cadmium
and mercury) pollute the environment and are harmful to the
human body. While parts that contain these heavy metals in
transmissions accounted for some 20% of the belt CVT for
medium FWD vehicles made in FY 2005, this was slashed
to 2% in the model made in FY 2010 through systematic
implementation of activities aimed at reducing the use of
environmentally hazardous materials. The ratio of such metals
in parts has been reduced to 1.7% for the hybrid RWD
7-speed AT.

The remaining parts which contain specified heavy
metals are those that are permitted by law. JATCO, however,
is pursuing development of alternative substances so as to
reduce the load on the environment.

M Trends in Percentage of med-sized FWD Vehicle Belt CVT Parts Number
Containing Specified Substances

Parts containing
specified substances

2%

Parts containing
specified substances

20%

Parts not containing
specified substances

Parts not containing
specified substances

80% 98%

Made in FY 2005

Made in FY 2010

Raising environmental
awareness at the
Quality Forum

Environmental quality is a must-have quality for all products

JATCO
Voice

With additions to substances of very high concern (SVHC)
and the determination of new designated chemical
substances in EU-REACH regulations, the number of
chemical substances subject to closer management
scrutiny is increasing with each passing year. Automobile
recycling laws and regulations on environmental load
substances have been developed in emerging countries

as well, meaning that demand has grown for products
that fulfill and are compliant with laws and regulations
globally. We stand committed to being a leader in the
supply chain and promoting proper chemical substance
management so that the CVT and AT units manufactured
at each of our production bases around the world comply
with environmental laws and regulations.

Engineering Administration Department )

In charge of compliance
with environmental
laws and regulations

Hiroshi Teshigawara

*1 GADSL: Global Automotive Declarable Substance List *2 Act on the Evaluation of Chemical Substances and Regulation of Their Manufacture, etc

Glossary *3 IMDS: International Material Data System
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Promotion of reuse of resources that had been discarded

The “3R’s of our products

The “3R”s represent three key words necessary to create
a recycling-oriented society. Reduce, Reuse, and Recycle.

JATCO's approach to 3R activities is in the diagram below.

M “3R’s of production

Reduce waste
by long-term usage

By improving the durability,
we are developing products
that have a long life span.
In 2003, we realized a non-
exchange guarantee for CVT

Something that can still
be used will be reused

We have developed a reman-
ufacturing business where
we collect and repair used
CVT/AT units for placement
in the market as new prod-

Remanufacturing system

Since 1989, Remanufacturing Operations has been collecting
CVT/AT units from the market for disassembly, repair and
quality assurance to supply to the market once again. Through
this business, we help to preserve the global environment by
reusing necessary resources.

Remanufacturing Operations bases are located in Japan
and Mexico; furthermore, we have negotiated a technical
assistance agreement with a local repair company in China to
repair products collected from the market. We will continue to
improve the recycling rate for products that we have collected
for environmental preservation.

B Remanufacturing Operations Process
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A

Reman' CVTs/AT

JATCO Products
(CVT/AT)

Collection

Survey disassembly

Washing of parts

Recycle

Recycle for use as new resources

Inspection of parts
By using recyclable materials from the product's

development stages, we have achieved our
CVT/AT recycling rate of over 95% by weight in

FY2006. Exchange of parts

Assembly

Shipment
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www.jatco.co.jp/ENGLISH
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