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Abstract

The selection of such an unusual title for this paper is not because the author is a former
sports freak. It is because of a desire to emphasize his belief that engineers should constantly
train themselves to be able to tackle problems empty-handed when necessary, i.e., without the
aid of technical tools.

Lately this author has found himself frequently forgetting people's names. This is because he
is definitely gaining the strength of age. But, this is not the only reason. He is also forgetting
how to write certain Chinese "Kanji" characters and gradually losing the ability to do calculations
in his head.

Quite a while ago, when cheap electronic calculators first became available there was an
episode of a popular comic series from the 1960s that had the following scene: An elementary
school teacher asked one of her students to solve a math problem. The student did the
calculation on a calculator he had hidden under his desk and when he computed the answer, he
told it to the teacher with an innocent face. Meanwhile, the teacher had been calculating the
answer on her calculator hidden behind her desk. When she saw that the answer was correct,
she told the student, "Very good." It is believed that the author already had an awareness at
the time that due to the invention and use of such convenient devices, people were actually
becoming less intelligent.

In 2003, shortly after the author started working on Yamaha's MotoGP challenge, he had a
nine-hour long lay-over in Birmingham Airport, on the way back home from the British GP at the
Donnington Circuit. The airport was in a state of confusion due to the fact that many flights were
either late or cancelled.

The cause of all this confusion was a failure in the computer system. All the flight control
operations were dependant on the computer system and when it failed the result was complete
chaos. The author remembers his feelings of anger and hopelessness watching the airport
workers running around, seemingly without reason, in their confusion. If America's Southwest
Airline had been flying in and out of Birmingham, then perhaps the confusion would have been
solved right away. Southwest Airlines is one of the most profitable airlines in the industry. The
author is told that Southwest also has one of the highest levels of information technology (IT) in
the airline business. It also happens to have a very simple mileage program that doesn't require

any complicated calculation of miles. If you fly with Southwest Airlines eight times in one year
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you automatically receive a coupon for one free flight. That is how simple it is. Also, there are no
different seating classifications and no reserved seating, thus when enough tickets are sold to fill
the plane, it flies. This policy insures that, except for an occurrence of mechanical trouble, there
are no flight delays. The reason for the company's high reputation in the IT area is probably
because of the standardization and simplification of the software they use. However, at the same
time, they use work processes that can be carried out completely without IT when necessary. In
other words, they seem to have refined their systems to the point that, even though they have
excellent IT, in most cases they don’t even need to use it.

Today's personal computers have amazing performance. It seems that today's PCs have
already surpassed the performance of yesterday's super computers. As long as you are running
the right software, today anyone can make complex technical calculations or run high-level
simulations with relative ease. These are truly convenient times we live in. On the other hand,
the complexity we have developed is so hard to understand that when problems occur they are
very difficult to repair. Also, no matter how sophisticated a simulation may be, it usually will not
be of much use unless the engineers also have the ability to apply their intuition to the problem.
It is interesting to note that if one is able to simplify these complicated system simulations down
to a small number of degrees of freedom, so that one is able to use intuition, then it is often
possible to calculate things manually without using a computer at all. This is the strategy being
used by Southwest Airlines.

In the racing world, you never know what is going to happen next. It is often the case that
things one has worked scrupulously to prepare suddenly become useless or irrelevant. These
are the moments when intuition and gut feelings become important. The intuition referred to
here is, of course, not simple guesswork. It must be a feeling resulting from mature knowledge
and sound judgments. These judgments must be based on a thorough understanding of physical
principles and realities, and on having a good grasp upon and daily practice in the use of these
principles. The author believes that an engineer must at least have the skills to design something
based only on Newton's second law( F=ma) and Hooke's Law (F=kx) and must be able to apply
the least-squares method to the results of experimental tests. These are the skills that this author
takes the liberty of calling "Empty-handed Technology."

To prevent the aging of one's mind, a person should prepare for crisis management at times
when there are no computers available, and also be able to use a computer with true skill. In

other words, there is a need to always polish one's "Empty-handed Technology" skills.
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Race Activities for Yamaha Water Vehicles
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Abstract

Two decades ago in 1986, the Yamaha Water Vehicle (WV) "WaveRunner 500" was
introduced as the first sit-down type personal watercraft in the world and it became a
tremendous hit due to its exhilarating ride seldom experienced in everyday life as well as its ease
of use and the assurance it provided as a vehicle. The Water Vehicle, which has a combination
of Yamaha's own small engine technology and hull design technology has realized the harmony
with user needs, society and the environment, with its technological innovations. The "FX"
model, which was introduced as the world's first production PWC model powered by a 4-stroke
engine, has now won a strong following as the vehicle that offers families outstanding holiday
enjoyment, especially in the U.S., which is the main PWC market.

The Water Vehicle is a very sporty vehicle that rides like a motorcycle on the water and lets
the rider experience outstanding mobility and speed. It is natural that the rider of a Water
Vehicle desires increasingly exhilarating riding and handsome performance, and as the industry
grows a variety of new ways to enjoy marine sports using WV have emerged. These include
racing and the thrill of victory that it provides, as well as participation type sports. In this report

I introduce some examples of sport activities being promoted with Yamaha Water Vehicles.
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Abstract

Yamaha Motor Co., Ltd.'s RV (Recreational Vehicle) Company first launched a sports model
snowmobile powered by a 4-stroke, 4-cylinder engine on the snowmobile market with our
2003 model. After that, we have introduced 3-cylinder and 2-cylinder 4-stroke models as 2005
and 2007 models respectively to fill out our planned 4-stroke model lineup. Although 2-stroke
models remain the standard models in the snowmobile market as a whole, these 4-stroke models
have brought significant new attention to Yamaha snowmobiles thanks to race activities, test-
ride events on the grassroots level and the general rise in concern for environmental issues like
exhaust emissions. In addition to their usefulness as a vehicle that can be operated in a wide
range of conditions including fresh snow, extreme cold and elevations ranging from 3,000 m to
sea level in regions throughout the world’s snow belt, snowmobiles are also in high demand as
recreational vehicles. Merely trying to mount a snowmobile with a 4-stroke engine was a real
challenge in itself. Now that we have succeeded in that challenge and have achieved some good
results, we decided that a new challenge was necessary to help us take these 4-stroke models
to their next level. In this report we discuss our efforts in that new challenge, the challenge of

SNocCross racing.
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"TEAM CHALLENGER" and its sixth Suzuka 8-hour
Endurance Race campaign (2006)

BERA
Abstract

Originating from an employee club program within SOQI Inc., TEAM CHALLENGER is a racing
team made up mainly of people from Kakegawa and Numazu cities. Since 2001, the team
has been entering the Suzuka 8-hour Endurance Race of a World Endurance Championship.
This team, TEAM CHALLENGER, was originally established under the so-called "Genki Soqi"
employee club program within SOQI Inc. (now Yamaha Motor Powered Products Co., Ltd. and
SOQI Hydraulic System Co.,Ltd.). The aim of the team is to deepen the relationships with our
associated companies and the local society at large, to develop our technologies as a suspension
maker and to stimulate and educate our employees.

All the staff including the mechanic crew, who had never entered a race before, were amateurs
who responded to the request for club members. Before going to the circuit we worked on
setting up the machine and getting together all the various equipment and tools necessary
for setting and maintenance, but once we went to the circuit we didn’'t know what to do there.
Eventually our riders had to tell us what to do. It was a rather embarrassing experience.

However, our team was able to finish 7th in our very first entry in 2001 and 5th in 2002. Then
people around us began to hope that we might get a podium finish in the following year, but we
were forced to retire from race due to a fall during race. And the same thing happened again in
2004, which meant we had to retire from race for the second consecutive year. Last year one of
our riders took a fall again and the machine damage seemed critical. After an hour of pit work,
however, our machine was able to re-enter the race, but the result was that we finish in 50th
place. This result made us fully aware of how hard it is to finish with no trouble in an 8-hour
endurance race.

With this experience behind us, TEAM CHALLENGER started preparations in February 2006
for our 6th entry in the Suzuka 8-hour Endurance Race. This is a report of the campaign that

carried us into our 6th Suzuka.
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MotoGP Machine Development
- The Ongoing Challenge Behind the Glory of the Circuit

BRRE

1 MotoGPL—X

Abstract

The MotoGP is the pinnacle of international motorcycle road racing competed with machines
that mount a 4-stroke 990 cm® engines on a specially designed race chassis. While the popularity
of the MotoGP in Japan is limited compared to that of the 4-wheeler F1 world championships,
overseas (in Europe particularly) the MotoGP is very popular among men and women of all
ages.

Yamaha Motor Co., Ltd. has always been actively involved in race activities since our
corporate founding as a stage for technological development and making an appeal for Yamaha
technology, and presently high priority is being placed on our activities in the MotoGP.

However, due to the involvement of corporate secrets and the like, there are few opportunities
for people to get a look at the machine development work that goes on every day behind the
scenes at these high-profile races being held at the world’s circuits. In this report I will give
a picture of some of the unique race machine development process and give background

information on the work that supports our race activities.
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The Motocross Race Challenge
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Abstract

Motocross is a competition that originated in Europe and involves racing with off-road bikes
over loop courses created on unpaved dirt tracks that make use of the natural terrain. The
appeal of these races is the discovery of the inherent potential of the motorcycle for things like
taking big jumps and sliding the rear wheel through turns, as well as the fact that the spectators
can view the race from very close quarters and thus get a full taste of the excitement and a sense
of being there "on the scene" in the natural environment with all its sights and smells.

Today, these motocross races are held in all parts of the world. The MX World Championships
are held as a series on a variety of courses primarily in Europe, the home of motocross. The
competition takes place in three classes, the MX1 class (2-stroke machines of up to 250 cm®
and 4-stroke machines of up to 450 cm®), the MX2 class (2-stroke machines of up to 125 cm®
and 4-stroke machines of up to 250 cm®) and the MX3 class (2-stroke machines of up to 500
cm® and 4-stroke machines of up to 650 cm®). In the pinnacle MX1 class, Stefan Everts has
completely dominated the competition on his YZ450FM. In North America and Japan as well,
many riders are competing and winning with the Yamaha motocrossers.

In this report we look at (1) the challenge to develop new technologies (advance research and

development) for the Yamaha motocrossers and (2) new efforts to improve rider performance.
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Team "Cogito" and the challenge to build the world’s fastest
human-powered boat
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Abstract

The Yamaha Motor Company (YMC) employee club "COGITO" team has been participating in
Japan's annual human-powered boat race competition for 15 years now. Although it is somewhat
disappointing to see that the size in this annual competition has been decreasing in recent years,
there is a positive trend recently for an increasing number of student teams from universities,
vocational schools and high schools working hard to build new boats or revise existing ones
each year for the competition. There are also a number of family teams and volunteer club teams
from corporations that are enjoying competing each year. Among these, YMC's club COGITO
team is one of the long-time participants that has always been one of the top competitors since
the early years. This is the result of the love of the team members for the challenge of designing
and building human-powered boats and the pride they take in this task. Despite these efforts,
however, the speed records recorded by these boats have peaked out in recent years. The time
seems to have come for the members of the COGITO team to re-dedicate themselves to the
challenge of creating the new design improvements that will render the world's fastest human-
powered boat capable of setting a world record. In this report we talk about the history of the

team's efforts and the passion of its members for this challenge.
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A History of the Challenge of Man-powered Flight
BAREA

1 EEHLERITIS"HBELAIR" (20034F)
Abstract

The yearly summer television broadcasts of the "Birdman Contest" for man-powered aircraft
is familiar to Japanese TV audiences. It is a contest with the very simple rules aimed at seeing
how far teams can fly their own designed and hand-built man-powered aircraft when launched
from a 10-meter high platform on the shore of Lake Biwa in Western Japan. This popular annual
program has now entered its 30th year.

Because this long-running TV program is composed as a variety show that seeks to bring in
humor and entertainment aspects, the viewers rarely get to see the great amount of design,
engineering and construction work that goes into these aircraft and the records they set—not
to mention the training of the pilots who pedal them to record distances. In this report I offer a
simple introduction to the birdman team, the transitions it has gone through over the years and

the technologies it has developed and applied to its aircraft.
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The physical training that helped Jubilo Iwata win the J. league title

T E

Bl 20022—XY JI—TRLFIE

Abstract

In the 2002 season of Japan's professional soccer league, J. league, Jubilo Iwata not only made
history by winning its 3rd league championship but also won both stages of the season, a feat
that no J. league team had ever accomplished before.

At that point in time, each season was competed in 1st and 2nd stages and the winners of the
two stages would compete in a playoff to decide the season champion. No team until that time
had achieved a "perfect league title" by winning both the 1st and 2nd stages.

The road to achieving that "perfect title" was not easy for Jubilo Iwata. In the 2001 season the
team did not win in either the 1st or 2nd stage, even though they had won the ]J. league titles in
1997 and 1998 as well as the 1998/99 AFC(Asian Football Contfederation) Champions League
title. After such a record, it was humiliating for Jubilo Iwata to finish the 2001 season with no
titles at all. In this report we discuss the new physical training program that helped the team
achieve its 2002 season "perfect title" after having been defeated the previous year in their

ongoing battle for the title with the rival Kashima Antlers team.
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Abstract

One of my hobbies is listening to Central and South American music. When I first heard Trio
Los Panchos singing "Besame Mucho" on the radio in my early 20s, I remember feeling that this
was the music for me. After that I became a serious fan of Central and South American music.
When musicians from the Central and South American countries came to perform in Japan I
would always go to the concerts, not only here in Hamamatsu but as far away as Nagoya. And,
it became my dream to go to Central and South America someday and hear lots of this music I
love in its native environment. I also decided that when it came time to make that journey to the
Americas, I wanted to travel with my own transportation so I could choose my own schedule and
routes free of the restrictions of moving with a group of people.

My other hobby happens to be motorcycling. Besides regular touring, I like to make changes
to my motorcycle to expand its functions and ease of use and then test the usefulness of those
changes in actual touring conditions.

I also love the scenery of the Andes Mountains where the Inca civilization once prospered. I
was able to bring these three interests of mine together into one memorable touring trip through
the Andes region.

Because travel agency tours are always shorter in length and because I have never heard of a
tour specializing in listening to Central and South American music, I knew I would have to make
my own trip itinerary in order to enjoy the local music and the scenery of the Andes. The style
we decided on for our trip was "Slow and Deep [into the culture]." In this report I discuss the trip

and the motorcycle we used.
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The Challenge of Touring Twice Around the World on a Motorcycle
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Abstract
When I was 23 years old back in 1965, and then again when I was 60 (2002) I twice
undertook the challenge of touring around the world on a motorcycle. In this report I talk about
the things that inspired me to tour around the world twice, how I prepared for the journeys and

the routes I took, as well as the motorcycles I used.
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Abstract

At our company YEC, there are a number of employee sports clubs involved in sports like
baseball, soccer and volleyball. Among these, our "Crewless Solar Boat" club is a bit of a rarity.
What makes it a rarity is the fact that it is a club whose focus is on technology. In our club we
have concentrated primarily on developing computer programs for autonomous navigation
control.

However, when you consider the fact that our company is in essence an engineering company
peopled by engineers, it also seems only natural that it should give birth to a club that is tech-
oriented. In this report we introduce the activities of our club in the unique field of crewless

solar-powered boat racing.
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Development of the swimming performance measuring device
SSW (Swim Stroke Watcher®)

XE#®
Abstract

In November of 1999, I had my first opportunity for academic exchanges with the Japanese
swimming research community when I attended the 3rd Japan Swimming Scientific Research
Conference held at Fukuoka University. My purpose in attending that conference was to give
a presentation on the outline and intentions of the Yamaha-built pool that was used as the
main competition pool for the 9th World Swimming Championships held Fukuoka, Japan
that year. The pool was unique in that it was the first temporary pool ever used for the world
championships.

At that conference, I was asked by the chairman of the Japan Swimming Federation Medical
and Scientific Committee at the time, professor Mitsumasa Miyashita of Toyo Eiwa University
(Professor Emeritus of Tokyo University and presently professor at the University of the
Air), if it wouldn't be possible (in his words) "to develop a system that could simultaneously
measure the strokes of all eight competitors swimming in the pool's eight lanes and deliver a
running, real-time display of that performance data," as a means for assessing their swimming
performance during a race. At first I didn’t really understand what he was asking, but after
several questions I realized what he wanted when he explained: "At present the only reliable
information available in swimming competition is the times recorded when the swimmers touch
the touch boards at the two ends of each lane of the pool. If it were possible to accurately analyze
the actions of the swimmers as they swim between the two touch boards, that information could
not only be used for the training of swimmers but could also bring epoch-making results to the
swimming world as a whole." Recognizing that a wide range of new observation technologies
are available and that, if nothing better, a large number of cameras could be used to follow the
swimmers' actions completely enough, I answered on the spot that we would give it a try.

This is how innocently the development project for the SSW (Swim Stroke Watcher®) got
started, but in fact, from the time we actually started work on the project, we ran into one
difficult barrier after another. The first year went by with a lot of trial and error and little
progress toward the realization of the system. In this report I discuss how the project took shape

and finally led to the development of the SSW.
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Abstract

Making use of its advanced electronic control and drive unit technologies accumulated from
the development of products such as our industrial robots an electro-hybrid bicycles, Yamaha
Motor Co., Ltd. (YMC) introduced in 1995 its "JW- 1" electric power unit for wheelchairs as a
product that meets the needs of aging societies. Since the release of the JW-I, YMC has continued
to command the largest share in the manual-electric wheelchair market in Japan and our
products have been used and loved by many people. Now YMC has developed the new "JWX-1"
electric power unit, which represents the first full model change of the JW- I in ten years. At the
same time, YMC has released a new electric wheelchair called the "JW Active" that mounts the

JWX-1 unit on a wheelchair body. Here we report on the development of these new products.
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The Wheelchair Electric Power Unit "JWX-1" and Lightweight Electric Wheelchair "JW Active"
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The Wheelchair Electric Power Unit "JWX-1" and Lightweight Electric Wheelchair "JW Active"

SR
3.2.2 /\yFl)— X
Ny TFY—lE, = UK E Ny ) — e fR ek i

e Uke, $ 12 BB 27— Z—Passol iV 7 1 S —"
LAY FY— it RIS L AT S a ‘-
ELTHFELE(ES5) ., 2. sy by —%
R IR R | 1 78R8 72 D O —
33kmEREREDE KIIMIE T LA TE T, e, @
BRI E6IT TR £S5 IHEIC i 1L, B e

IZiso Tz, [ I _

3.3 JWX-1EEL L5 i

3.3.1 fELPTE B5 UFILAATINYT—

(1) BPEL 3B LR T
(BN SN L TN =0 ol = SNZE B 974
T4V IZLNN— (B IATERIETE 5, 2DV3
A AT 4w 7 LN—DEEff RS U, BRIE _— L L
il DA HE T HMFAHZRM L., ®6 UFoLIFYN\yFU—E=v T ILKRNYFU—0
F 7o, EATHE I RIEE D A1 v F 5 BT HLRILILR
N TEDXIITIEo T, DAL RT AW LIN—

(2) Z—Y—IT AV TARVETED IR RE
I—P—DIRPUTH BT, B EEOM D 73 i
HYAIREL 72> Tz o il EH | PR T | B )3
TN, 12 AR ROR S | e ok, a1
AT IEMHEIP, aA AT 4T AT 1)V
2 MVIHIBRERE O Ziiid 528 h
TE5.F. LI HZHOMUHRRELT
3DDETE—R(AR—YE—F EHEET—F,
VI ME—R) S5 INSEINT 52 ]
otz

(3) /T BhAE
BN RRER 7> a>) (B8) Z Hiakat Uiz,
HIHER A F DRI, XA X)L K D55 i 3 %
DEAHA NN TV—DREEREZE. NMIZET %
ANDOBEHHZE T 728D T RMEE NI,

ZwTIVIKERINY T YU

B}

5 BRI E R

X8 TBIRIRIEER

YAMAHA MOTOR TECHNICAL REVIEW




BEAZAREEI= v NWX-1) LEERTEHEAR IWT7I747]

The Wheelchair Electric Power Unit "JWX-1" and Lightweight Electric Wheelchair "JW Active"
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The Wheelchair Electric Power Unit "JWX-1" and Lightweight Electric Wheelchair "JW Active"
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Unit Pool Kira Kira
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Abstract

A pool for nursery schools and day-care centers that can be assembled from sections has
an advantage in that it can be assembled and filled in the summer swimming season and then
disassembled and stored compactly in a store house or a corner of the nursery grounds during
the off-season, thus allowing more efficient use of the school or center's grounds. Since Yamaha
introduced the first such assemble-disassemble type "unit pool" in 1984, it has won a favorable
reputation in the market.

In this report we introduce the new "Unit Pool Kira Kira" as the first full-model change of the

Yamaha unit pool in 17 years, featuring improved water-tightness and greater ease of use.
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Unit Pool Kira Kira
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% | %H r Five-passenger Electric Golf Car "Turf Joy G31E"
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Abstract

There are approximately 2,400 golf courses in Japan today, and about 90% of them use golf
cars that carry players. Initially, the use of passenger-carrying golf cars spread at golf courses
as a means to attract golfers while also contributing to more efficient golf course operation.
Lately, however, his has become necessary for makers to offer a lineup of golf cars designed for
more efficient golf car fleet management, greater environmental friendliness and for customers
who enjoy golf in more casual ways. Within these market conditions, YMC's G30 series golf cars
released in 2005 (introduced in issue #39 of this journal) have been highly appraised by the
customers.

In this report we introduce the development of the new five-passenger Electric Golf Car "Turf

Joy G31E" designed to answer today's further diversifying customer needs.
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2006 Scooter Model "VOX XF50"
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Abstract

In 2005, about 740,000 units of new motorcycles were sold in the domestic market and
over 60% of that demand is for 50cm® class bikes. The main products in this category are
scooters, among which Yamaha models have won popular followings among a wide range of
consumers with a lineup that includes our "Vino XC50" fashion scooter, our "Jog CV50" standard
scooter, our women-oriented "Jog Poshe YV50H," our popularly priced "BJ YL50," our "electric
commuter" models "Passol-L" and "EC-02."

One of the prominent trends that has emerged in this category in recent years is young users
who are looking for scooters that have qualities like distinctive styling, a spacious, relaxed riding
position, abundant storage space equal to that of a larger bike or an unassuming presence,
rather than speed or power. This is the same trend that is seen in the "big scooter" models
that are the popular category in the 126cm® ~ 250cm® class. To answer these needs, Yamaha

developed the new "VOX XF50" scooter model, which we introduce in this report.
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2006 Scooter Model "VOX XF50"
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New "Film-on Graphics" technology for increased exterior design
ﬁ m ;ﬁ ﬁ flexibility and weatherproofing
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Abstract

As user needs continue to diversify, there are increasing calls from customers in the
transportation vehicle sector for products with more fashionable designs and higher quality
appearance. This trend is also strengthening in the motorcycle sector, where we are seeing
increasing use of color and design variations and visual effects like gradation especially in
exterior parts. However, industry is approaching the limits of the types of effects and expression
that can be achieved using existing painting methods and graphics tape (seals). Furthermore,
the use of these methods involves an increase in the number of work processes necessary. At
the same time, the industry is faced with increasing demand to reduce the use of VOCs (Volatile
Organic Compounds) as an environmental measure.

Compared to conventional painting methods, exterior finish techniques involving designs or
coloring printed on film materials offer a greater range of design possibilities that are making
them increasingly popular for use on things like automobile interiors, digital devices and mobile
phones. However, in the field of exterior parts, the use of such film finishes has been limited
to simple-shaped parts like wheel caps. Furthermore, use of film finishes suitable for exterior
parts for motorcycles has been hindered by the need for sufficient durability and wear/scratch
resistance demanded by parts of outdoor use, as well as the difficulty of applying the film
effectively to the 3-dimensional curved surfaces of plastic and metal exterior parts. Additionally
there is the need to be able to wrap the film around to the inside surfaces of these external parts
and still have it adhere firmly.

Yamaha Motor Co., Ltd. has now developed a new technology we call "Film-on Graphics" that
fulfills the functional needs as a film type finish for exterior parts for motorcycles while enabling
design effects that have never been possible with conventional paint finishes. In this report we

introduce this new technology and its development.

B = — XD LD HED T AR O IFICB O TE . XD 77y a D D O
mZBEFENEHE > TS, “HHHICB W TEZOMIMIEME > THEO  FHCHEIMICE 20 2%
BTHPAURTST—2av REENZNENZEIES>TE TS, LA L, COXSHERITH LT,
WERDBLL T FT 1w I AT =T WS T EFETFE TR KB TEH 00T YA AR DED
DHBHLLEIT, THRMEATLEI LW OSHEN D 5, 7. VOC (Volatile Organic Compounds : 7§
TEARAEEYD) B OBRES IS D ZR BB > TV,

— I GEREIRI U727 L L2 O BRI LEARNS B AR SR THEMER T R B Al hE

YAMAHA MOTOR TECHNICAL REVIEW
1




NRDOTH AV EHELTHESEEMIITBHEM FVL XY - I5T71490R)

New "Film-on Graphics" technolo%y for increased exterior design
exibility and weatherproofing
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New "Film-on Graphics" technolo%y for increased exterior design

exibility and weatherproofing
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e New "Film-on Graphics" technology for increased exterior design
£i i ®1 ot exibility and weatherproofing
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New "Film-on Graphics" technolo%y for increased exterior design
exibility and weatherproofing
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New "Film-on Graphics" technolo%y for increased exterior design
exibility and weatherproofing
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New "Film-on Graphics" technology for increased exterior design
exibility and weatherproofing
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Abstract

Yamaha Motor Co., Ltd. has been participating in the ASV (Advanced Safety Vehicle) project
which is promoted by Japanese Ministry of Land Infrastructure and Transport since its second
term (1996-2000). The third term (2001-2005, referred to hereafter as ASV-3) concluded
its term in March of 2006. The main safety technologies developed during the ASV-3 project
were "active safety" technologies including an information supply utilizing a road vehicle
communications and inter-vehicle communications, a rearview visual aid system and a nighttime
riding system [illumination support for curves]. In the "passive safety" technologies area we
have developed an air bag system to reduce rider injury in the event of a collision. In this
report we discuss two of these technologies, the HMI inter-vehicle communications system
and the motorcycle-specific air bag system, which were exhibited this May at the "Automotive

Engineering Exposition".
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v o Development of an HMI Inter-vehicle communications system and
£ ®l v P motorcycle-specific air b‘;g system
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e Development of an HMI Inter-vehicle commumcatlons system and
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wo——— Development of an HMI Inter-vehicle communications system and
£ ®l v motorcycle-specific air bag system
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o ' Development of an HMI Inter-vehicle communications system and
£ ®l v motorcycle-specific air bag system
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Development of an automated manual transmission for motorcycles
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Abstract

More than 90% of the automobiles sold in Japan since about 2000 are automatic transmission
models. In the European automobile market, where manual transmission models have been
dominant primarily for reasons of efficiency/fuel economy and lower cost, we are now seeing a
trend toward more demand for cars that are easier to drive, as seen in the increasing demand in
recent years for automatic transmission models and CVT (continuously variable transmission)
models, as well as models with transmissions based on a conventional manual transmission with
mechanisms to automate the start-up and gear shifting operations.

Meanwhile, in the motorcycle industry as well, large-size scooters with rubber-belt CVT
transmissions are very popular today, largely because of their ease of operation. In the large-
displacement motorcycle category, while conventional manual transmissions remain the
mainstream, we are beginning to see increasing calls for easier riding models. In answer to this
call, Yamaha developed the YCC-S (Yamaha Chip Controlled Shift) that utilizes some state-of-
the-art electronic control technologies to automate the clutch shift operation by means of an
electronic activator mechanism.

In this report we introduce the development of the YCC-S system as an automated manual

transmission system that offers easier riding and transmission efficiency while retaining a sporty

riding feeling.
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Abstract

Yamaha Motor Co., Ltd.(YMC) has developed an electronic throttle, named the "YCC-T"
(Yamaha Chip Controlled Throttle) that has been adopted on the European and North
American market model YZF-R6 for 2006. "YCC-T" is an electronic throttle system that senses
the rider's throttle actions and utilizes a DC servomotor to control the throttle opening. This
system is an embodiment of YMC's new G.E.N.LC.H. engineering concept that uses electronic
control technologies to heighten the level of rider-machine communication in our products, and
its adoption on the YZF-R6 represents the first electronic throttle in the world for a production
motorcycle.

Because many supersport bike owners use their machines for production-model racing, there
is a demand for constantly higher levels of engine performance in this category. The YZF-R6
(2006 model) adopts a shortened intake passage as a means to boost the performance of its
high-revving, high-output engine and the adoption of the YCC-T electronic throttle enables the
kind of smooth torque development riders want in the low- to mid-speed range for improved
drivability. The system has also made it possible to clear Europe's strict emissions standards. In

this report we introduce this new YCC-T system.

% G.EN.LCH. stands for "Genesis of Electrical engineering for New Innovative Control technology with Human orientation”
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Development of the motorcycle-specific electronic throttle
"YCC-T" (Yamaha Chip Controlled Throttle)
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Abstract

In manufacturing, the term "processing" refers to the various processes for changing the
dimensions, shape and qualities of a material to fit the required specifications for use in a
product. One processing method is machining, which involves cutting away portions of the
material to achieve the desired dimensions and shape. This machining method has some
inherent demerits, such as the fact that it naturally produces wood shavings, metal fillings,
etc., depending on the material involved, which end up as waste and are thus environmentally
undesirable. Another disadvantage is that machining often involves a longer processing time,
which increases cost. In an ideal form of "product creation," the material forming and fabrication
process would produce the net shape of the product without a need for machining, and thus
reduce cost and eliminate the waste of shavings or filings.

The plastic (plasticity) forming method is an alternative to machining that makes it possible
to achieve a more ideal form of manufacturing. Although in reality it is difficult to completely
eliminate the need for machining, plastic forming technologies can greatly reduce the need for
machining.

In this report we introduce our project to develop a plastic forming method for the spline
portion of an outboard motor shaft using an FM (Frequency Modulated) forming method to
replace the existing machining method as the first step toward achieving net shaping of the

entire shaft portion of the outboard, including the drive shaft and the propeller shaft.
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i W R T method for drive shaft splines
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Analysis of Fuel-Air Distribution on Combustion
and Knocking in a D.1.S.1. Gasoline Engine

HEE BRAH— REMH—
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L B L \] |

Abstract

The relation between in-cylinder mixture formation and combustion, i.e. knocking was
investigated with firing tests using the single-cylinder engine, CFD (Computational Fluid
Dynamics) calculations and LIF (laser-induced fluorescence) measurements for the various
direct injection fuel spray patterns. These works revealed that even in the early injection to aim
homogeneous mixture, there can be significant non-uniformity in the concentration of the fuel-
air mixture in the combustion chamber around the ignition timing, and direct injection fuel spray

pattern has strong influence for combustion and knocking.
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Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine
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Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine
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Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine
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Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine
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Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine
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Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine

43 BHEAXNHE _ 100

SHELL modelic & #JGRNISHOR s e £ . :
Halstead51c & 2 2 RSBV o AOBN. & 0 | 9% &2
DG LR L T2, 47 510070 § =
WA 42 B4R 9. 1.4~ 1.5[1000/KicBin - %
BHIGENOHOTE RN LB NTHY, 5 B ST P
DA ATREL HIT L7, o R IIMEN 690

SHE [YIHAES  69kPal
A SEER[VIHAES] - 103kPa]
----- StE [#1HAES] - 103kPa]

H14 BIGENEEOLR
- EiE 7IVIc &S CPD fi it rsssssssss—
A OHMNE EELZY YV DRNIEGR S ME /v F T OBRZ 52 THD . FHRIE
SR —RIESXD BIFI—RIEG KD MN\E B I E LTz,

51 #HBETIV

FHEET IV, ZBICHOONIEHARI T Y DO3DT — 2% IV TEK L ks K U HEAU IV
TRALIVG VT MA—T 1 FGREF L Ui BT VIBIRZBIN5IR T, BT VB AR
R—r2EH, BEBIRATRA90,000TH 2.5 RHETIVDRAY L 2P A XAy aY)DEZ DR
AIVT ZRUIRT  GHREREE N LTz BN WHE LV TR 65 BEE R Ay > 2z /bl
Teo AT aYIOEZDRAI VT IE Ay Y 2B WRELZD T VA —N—Fy T K HId5degCATEE L,
ZhLyME 10degCATEE LTz,

g4 FHEAVaIHARE
AyDagVBEZRAZIVT
Ayvatt4 X
BEARAYZa 4mm
IRIFEEE 2mm
At 630degCA BERfE. WHE/ NV T3EEE 1Tmm
e AV AGIBEABASDY
F—/I\—Z v FXEUH | 10degCA
F—/\—5 v FXE |5degCA

15 5EAvIa

YAMAHA MOTOR TECHNICAL REVIEW
7




BNE

BSILIVIVICHIIBEEREMRE/ vF/TICODVWTDER

5.2
AHEI IR E W U 2,400rpm 2 B ff THAE L 72,
Z DRRDOBER G HFIIRSITIR D T, WXUE.
PR H Oz 5 2 KA IV T 7252
AABRE [FIRRICA T U CRIR LTz,
AFEALBRRIE LT D5 LA (D~B)-3) DIRAE X
SIATIRREL L7z HIDIC PRl Q@I R T ¥ —iRE

HERMGEHELE

SULBR DR RZ 1O GRE XN R 5 0
KRAGHEE /v F 2 T DIREBICDOWTERE LI R
(IC Ik e [F] CE 3Rk (B-1~3) Dt R Z2 1y
W, 241k e O LD SIR B KU IV K RALHE.
IF TG TR OVTHERLI
52ty —iEA % (Ideal homogeneous mixture)
@WK R —hg—
@IA—YATOEDAT—IA T I 2—ILLD
B{LARDIEMETR X
®-1
®-2 +10 deg offset spray, upward injection

A5 (Port homogeneous mixture)

No offset spray

®-3 -10 deg offset spray, downward injection

®-1~3DENFRAXGH R TIERH 2 AT %

FEABRE R CIC Ul ROICE HAROB 2 327
2R

53 IVIVETIVORNRENIRE

IV VETIVORINFRBIO - ZR1617R3 T, W N mRENIZ5EWZ > 7 VK S)

Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine

=5 EHERM
A7XX bO—72 86mm X 86mm
[EfELE 14.5
INVTRAZT
&< B8/ BA ] 682degCA/254degCA
B [F/FA ] 477degCA/33degCA
INIVT) T b [/ HE] 10.4mm/9.3mm
I > [ClERER 2400rpm
HEOSVUA R/ T 1 630degCA/410degCA
RSURS R RE / FE] 298K/101kPa
BERURFRSRE DRE/EH] 853K/106kPa
BER
K& AR— 363K
HERAR— 423K
gz 423K
) E— 388K
EX LY 461K
SRR Iso-octane[RON100]
ZEPREE, 12.5
RIS 51, RI%ARDO Two zone
amelet model
B&ENETIV Shell model
*6 EEREKMAROEHZIZIT
rEgtRte MEHE T
No offset spray 100 151.3
Upward spray 100 161.3
Downward spray 128 189.2

[degCA overlap TDC at 0degCA]

MEIFEL TR,

CNRBEEE e/ vF T DBRZINRS WS HINDT=DIZ, H A TRINREI XD EEHE/ S X —

DN SN L7582 R—
95208

NEEEE LIz TH %,
0degCA 45degCA

war g

0 Velouty[m/s]

90degCA

-

135degCA

/

E16 BROMERS T

YAMAHA MOTOR TECHNICAL REVIEW

8

180degCA




RRNEES.LI VI VICEIIBREERERE/ v F /T DVWTDER
e Analysis of Fuel-Air Distribution on Combustionand Knocking in a D.1.S.l. Gasoline Engine
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