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J B Dunlop invented the world's flrsalnﬂate.d tire more than a_Jbos
oentury ago. Carrying on the tgth-rof Dunl sqp.loneermg splr— P
- it, the SRI Group has endeavored 1o, promote new. valu.e creatlon- P = -
for tires through innovative ideas and techno‘rbgres Tracklng the
evolution ofttire-technology, people have continued to enjoy the*
benefits of ‘an-advanced.motorized society today. Despite these
benefits, motorization has also contributed to a number of issues
that cannot be ignored, ineluding @Iobal warming: CO, emissions
ige]a automoblles and the burmng of fossil fuels ‘during both
R 'nufacturmg and driving are lmposmg burdens on the envi-
- 1ent. Against this backdrop, the SRI Group added “social
‘esponsibility” to. its gtidelines that have focused- on:“safety.

. ®and.”comfort” as indices of monozukl/ri(manufaoturing). We are
- sed to introduce our new and uniquertirestalong with tech-
,that resulted from our endeavors to “Create New Value.”
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ENASAVE ES801

1.NON-PETROLEUM TIRES

APPROACH TO ECO-TIRE DEVELOPMENT

In its focus on actions a tire manufacturer can take to reduce burdens on the environment, the
SRI Group has worked diligently on the development of an environmentally friendly “eco-tire.”
In 2000, the Group launched the Dunlop DIGI-TYRE ECO that combines fuel efficiency and
durability as well as basic driving performance. Furthermore, the Group embarked on a devel-
opment project for non-petroleum tires to lower oil dependence and exhibited a prototype with
97% of its tire-weight made from non-petroleum resources at the Tokyo Motor Show in 2001.
At the same Show in 2003, we announced a neo-futuristic non-petroleum tire embedded with
sensors, which generated a great deal of interest and feedback. Finally, in October 2005 the
SRI Group announced details of the ENASAVE ES801 tire that realizes a 70% proportion of
non-petroleum materials. The ENASAVE ES801 tire was released to the market in March 2006.

Y

2000 2001 2003 2006 2008

Launch of the DIGI- Commencement of Announcement of Launch of the 70% Commencement of

TYRE ECO the non-petroleum neo-futuristic non- non-petroleum mass production of
tire development petroleum tire ENASAVE ES801 97% non-petroleum
project tire tires (planned)

Announcement of
97% non-petroleum
tire prototype

Chemicals

2.9% Steel cord and wire
Synthetic fiber 12.0%
6.5%

Oil—‘ Natural rubber and silica
4.0% 32.4%
Carbon black

20.0%

CONVENTIONAL
TIRES*

Synthetic rubber
22.2%

Chemicals Steel cord, wire and
2.9% non-petroleum fiber
Synthetic fiber 19.5%
0.5% Natural rubber,
oil silica and vegetable oil
2% = 50.5%

Carbon black
13.1% /

ENASAVE ES801

Synthetic rubber
11.0%

Non-petroleum material ratio 44% » Non-petroleum material ratio 70%

* Composition ratio of the average weight of materials for a passenger car tire manufactured at SRI Group's factories
[195/65R15 of approximately 9.0kg]



70% NON-PETROLEUM-MADE
TIRE: ENASAVE ES801

Tires are made from over 100 kinds of
materials. Of this number, the four main
petroleum materials are synthetic rubber,
carbon black for filler, oil and synthetic
fiber for casing. The Dunlop ENASAVE
ES801 tire reduces the use of synthetic
rubber by increasing natural rubber and
utilizes natural materials for filler, oil and
casing. This has successfully raised the
proportion of non-petroleum materials
from 44% for our conventional tires to
70% for the ENASAVE ES801. The

increased use of natural rubber has also

lowered rolling resistance by 30%, con- .

tributing to lmpr,m;ed;t_u_.ei cod_sumt"o,q‘,
-, - o e by Ty
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SYNTHETIC RUBBER

Benzene rings attached to rubber
molecules transform the overall
molecular structure for better
traction

NATURAL RUBBER

Weak vibration in rubber molecules
results in poor traction

ecular structure of epoxidized natural rubber
is similar to that of synthetic rubber.
Synthetic rubber has benzene rings pro-
truding like branches from rubber molecules
while epoxidized natural rubber has epoxide
group on the rubber molecules instead. The
epoxide group reduces molecular vibration
caused by the rubber touching the road sur-
face, improving overall traction. Utilizing
epoxidized natural rubber has enabled us to
lower the proportion of synthetic rubber,
which previously had a major role in the trac-
tion of conventional tires.

UTILIZING DIGI-COMPOUND
SIMULATION T CHNOL:@'GY
e e T

EPOXIDIZED NATURAL RUBBER

Epoxide group
.

Epoxide group transforms the
molecular structure of rubber for
better traction

~ The SRI Gr

ble to develop new materials that combine
the high fuel efficiency provided by natural
rubber with driving performance.

In addition, our digital rolling simulation
technology, DRS IlI, which predicts tire
movement and deformation for moving
vehicles using computer simulation, con-
tributes to tire development for assuring dri-
ving performance to support cutting-edge
hybrid cars.

AIMING FOR PRACTICAL
APPLICATION OF 97% NON-
PETROLEUM TIRES

oup strives for the de
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LE MANS LM703

Special acoustic

sponge ‘

Inhibits noise caused by pressure fluctuation inside tire

2. NOISE REDUCTION TIRES

INCREASING DEMAND FOR LOW
PROFILE TIRES

Low profile tires have a relatively wider
tread and narrower sidewalls. Aside from
their attractive appearance, the advantages
of using low profile tires are their stable
performance during high-speed driving and
cornering. For these reasons, demand for
low profile tires is recently increasing.
Nevertheless, there are challenges with
respect to quietness and ride/comfort, so
the SRI Group has made a number of stud-
ies to realize more comfortable-driving low
profile tires. Through these studies, the
Group developed and marketed the LE
MANS LM703 tire.

LE MANS LM703: WORLD’S FIRST

ACOUSTIC SPONGE-MOUNTED TIRE
The air inside a tire vibrates in accordance
with road contour. The Dunlop LE MANS
LM703 tire reduces air vibration with a
uniquely shaped sponge made from special

materials. This tire is successful in signifi-
cantly reducing cavernous resonance, a
problem previously difficult to solve.
Cavernous resonance is the sound made by
the air inside tires, which is often heard
when driving across joints on an express-
way. The SRI Group believes that the LE
MANS LM703 is the world's first passen-
ger car tire that reduces noise by a special
sponge mounted inside the tire. The Group
has acquired several patents for this tech-
nology in Japan and the United States, and
is now applying for a total of 68 patents in
Japan and around the world.

ADVANCED SIMULATION
TECHNOLOGY: DRS llI

Cavernous resonance, the air vibration
inside tires, is transferred from the wheel
to the suspension, ending up as noise
inside the car. This process was discovered
by the Group’s DRS Il technology, which
simulates air pressure fluctuation inside the

Without special acoustic sponge With special acoustic sponge

Compares the pressure fluctuation inside tire when driving across joints on an expressway



tire. When focusing on one spot of the tire,

details of pressure fluctuations and air vibra-
tions can be analyzed in simulations. By
these means, we were able to develop the
special acoustic sponge that effectively
curbs air vibration for the LE MANS LM703,
. successful case in decreasing cavernous

[iesonance through simulation technology.

AVl ION OF ROAD NOISE
When drivi
I IMelgF| Gl edge of the tires are trans-
ferred to the side"
SlelaMNe e Malel: inside the car. Our

on rugged roads, the vibrations

alls, wheels and suspen-

el il A InllIE lelalki- chnology discovered
that road noise is caused Mgl el(ele=EEMNE!
LE MANS LM703 tire adoptSEERaEAeelsale]s
nation band structure using aMgE=NMeElleH
which is approximately four times%ji*slale[=ls
than a conventional nylon band. This QEN
combination band decreases vibrations™¥elai
the breaker edge, contributing to noisé

reduction inside the vehicle.

3. RUNFLAT/SPARELESS
TECHNOLOGIES

Runflat tires allow for safe driving, as
they are able to run for a certain distance
even when flat. They eliminate the need
for spare tires and realize fuel efficiency
through reduced vehicle weight. The SRI
Group offers four types of runflat/spare-
less technologies to accommodate vari-
ous car models.

The DSST CTT Runflat tire has rein-
forced sidewalls, an improved ride/com-
fort and trimmed weight in a unique
shape. It is used in luxury vehicles such
as Toyota’s Lexus SC430 North American
models. The DSST Runflat is a conven-
tional tire with reinforced sidewalls, fit-
ted on over 70% of BMW Group cars
under both the Dunlop and Goodyear
brand names.

The PAX System consists of a tire, a
special wheel, a support ring to support
tires in the event of a puncture, and a tire
deflation warning system (DWS). Based
licensing with

upon a agreement

Michelin, the SRI Group develops and
promotes the PAX system under the
Dunlop brand name.

The Group’s DWS technology warns
of decreases in air pressure due to punc-
tures by detecting changes in tire revo-
lutions through ABS. In addition, IMS is
an emergency system that fills punctured
tires with sealant. Both DWS and IMS
are utilized in a growing number of auto-
mobiles and are enjoying steady increas-
es in sales.
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