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Where to Pursue Added Value, Differentiation
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Since entering the 21° century we are seeing a clear separation between the winning and
losing corporations in every industry. Among companies involved in the same businesses, the
winners are recording record-high revenues while the losers pile up red ink that is endangering
their very existence as companies. What produces this striking division? I believe the difference
is not simply that one company's employees worked harder than the other's but, rather, that one
company had more attractive products with added value that won them customers.

The essence of creating products is actually creating attractiveness (value). In other words, it
is a matter of how many attractive features you can create that the customers appreciate. If you
have a product based on a completely new idea that you are able to patent, there is no need to
consider processes for adding new value. In such a case the important thing is to manufacture
the product quickly and dominate the market at your desired price. However, there are very few
products of this type. In most cases we are involved in creating products that are not protected
by patents, and as soon as it is marketed the competitors will come out with a model to compete
against it. What's more, the products brought out afterwards by the competitors have often been
designed to be more appealing than your original product.

So, what you must do in order to maintain your market advantage is to improve performance/
cost in areas that the competitors cannot see and cannot imitate easily. These areas are not in
the assembly process but in the components used. This is because performance and cost aspects
have already been built into the components to the maximum degree possible and it is therefore
very difficult to achieve further performance/cost advantages during the assembly process.
Thus, it is most important to build differentiation and advantages into the components.

The idea that you can leave component development up to the specialized component makers
is a concept from a nostalgic era when it was a suppliers' market with demand exceeding supply
and manufacturers were simply assemblers. Now, we are in an era when you can no longer
expect to sell run-of-the-mill products at standard prices, and you will not get much added value
by just procuring parts from outside suppliers and assembling them into what you think are
good products. It is difficult to differentiate your products by such a manufacturing process. Still,
there are companies like Dell that have succeeded simply as assemblers through a process of
horizontal task division. But, theirs is a minority case of a compact and speedy venture company
with a small number of employees. On the other hand, there are also few companies that are

succeeding as vertically integrated corporations (makers that add value at all levels of the
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product creation process from the raw materials on up through assembly).

Yamaha Motor's IM(Intelligent Machinery) Company is one that had almost no core
technologies of its own when it started out. However, because in its 20 years of operations it
has become able to develop core components in-house, and it is now able to create products
that are superior to those of the competitors in terms of cost and performance, despite the fact
that production volumes are not large. However, this has been achieved not on the basis of
in-house production but through a process of vertical integration of technology + horizontal
division of production. In other words, this is a system in which components are developed
in-house with transparent performance and cost standards that can be precisely controlled
and then production is outsourced to a manufacturer with the highest QCD(Quality Cost
Delivery) qualifications. This system has become a core competence that is now contributing
to IM Company's profitability. One more advantage of developing components in-house is that
problems can be solved more quickly when they occur. Particularly in the case of software, only
its designer can find the bugs in it. Although in-house design may not eliminate the kinds of
problems we classify as serious or chronic, it can provide great improvements in the possibility
of solving problems and the speed with which they can be solved. These improvements will
contribute to a greater sense of trust and security in our customers and our dealers and be
effective in increasing the number of repeat customers and fans of Yamaha Motor products.

I would like to propose that this system of designing, building prototypes, evaluating and
developing cost performance for major components in-house be applied to other Yamaha Motor
products like our motorcycles. Undertaking new endeavors like this always demands a great
deal of courage, and much time will surely be spent in trial and error, but I believe that if we
concentrate these efforts on components needed for our products alone, we can soon catch up
to and surpass the specialized parts manufacturers in terms of component performance and
cost. We are now in an environment in which component development is essential for creating
products with new performance and functions and significantly improved cost performance. Ten

years will pass much more quickly than you think.
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Development of the Performance Damper
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It is widely known that chassis performance is an important factor that functions along with
suspension performance to determine the handling stability and the comfort of the ride in an
automobile. For this reason, the various auto makers have invested great efforts in optimizing
chassis rigidity as an important component of chassis performance. Amidst these efforts, a new
project was undertaken at Yamaha Motor Co., Ltd. to develop a "performance damper" the aim of
which was to greatly improve chassis performance in a way that went beyond mere optimization
of chassis rigidity by adding appropriate amounts of cushioning effect at certain points.

After the basic concept of the performance damper was proven valid in actual road tests in the
autumn of 2000, development efforts to put it in applicable form and improve its performance
were carried out at a rapid pace. It then made its appearance as a world's-first technology on
the Toyota Crown Athlete VX (2001 limited edition of 300 units). Finally, in April of this year
it appeared for the first time in the world on a full-scale production model, the sports grade
version of the Toyota Corolla to be shipped to the domestic Japanese, European and North
American markets.

The performance damper has a simple structure and is easily mounted on a chassis, and not
only does it improve handling stability and ride comfort, it also reduces vibration noise. What's
more, these effects are so marked that any driver can feel the difference in normal driving,
not just in extreme driving at the hands of trained test drivers. Many domestic and foreign car
makers have evaluated the performance damper very highly and expectations are high that it

will become a common structural element of cars from now on.
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In this report we begin by looking at the concept behind the performance damper and go on

to trace its development to the present structure and discussion of the outlook for its future.
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Automatic Storage/Retrieval Function Electromagnetic Guidance Golf Car

R Stk Seiyuu Ooya Pl X Atsushi Uchiyama #F 1888  Toshiaki Matsushita
O EZERIIN T H—FBEE /HARUTA - A — - V—EIVRXTOT 1 —REES

K1 SHFEEIIVTH—DOBEHALRE

Although its use is limited to one function, the Electromagnetic Guidance Golf Car is the
only robotic vehicle of Yamaha Motor Co., Ltd. (YMC) that is designed to transport passengers
automatically. Employing a "drive-by-wire" operating system, these vehicles can transport
players and their golf bags around the golf course in a secure and comfortable way. One of the
functions of these vehicles that contributes to labor saving at the golf course is the "Automatic
Storage/Retrieval Function." Taking advantage of the vehicles' automatic guidance system, this
function enables the golf cars to be returned automatically to the kart storage garage after use
and also to be called out of the storage garage automatically to the clubhouse one after another
as needed for use at the beginning of the golf day.

In this report we introduce the automation elements on the vehicle, the road surface and in

the storage garage that enable this Automatic Storage/Retrieval Function.
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Threaded Fastening and Coefficient of Friction

KA 12— Shunichi Kometani
OMEEIRt > 2 —DEHER

Threaded fastening is used mainly for fastening together mechanical parts. Compared to other
types of jointing methods such as adhesion, welding, brazing and pressure insertion, threaded
fastening has a unique characteristic that elastic energy is built up inside the joint members.
Tension in the bolt and compression in the fastened parts are created as a product of action
and reaction. These forces can make the joint less susceptible to fatigue and loosening when
external load is applied or internal pressure is increased. Fastening bolts in the assembling
process is nothing more than applying mechanical energy to the joint members. The energy
stored at the start of the joint life has a major effect on how the joint will behave and how long
it will last. For example, this might be likened to the psych-up an athlete gives himself before a
major competition. In this report the importance of the friction in the bolted joint is described

and a measuring instrument for friction is shown, along with test results.
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The Engine Control System for the Supersport Models

K38 IFlE; Masaki Oosako =t Bf— Tomokazu Takayanagi BEXRE Shigeki Hashimoto
@ MC FEEAER HATRIEER

It was the debut of the YZF-R1 that brought broad-based attention to the supersport category.
Just as the name indicates, it is the sportiest of motorcycles and our customer's expectations
regarding them are at the highest level as well.

In such circumstances as these, we believe that the engine control system is expected to
provide a higher-order balance between the environmental efficiency, in order to meet emission
regulations and the like, and drivability. It is said that this is the most difficult challenge for
supersport models.

Herein we explain the 2004 model YZF-R1's engine control system, and introduce our

initiatives to deal with this challenge.
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2004 Supersport Model YZF-R1

8| 1\t 3EF  Yoshikazu Koike Z2FF BARZ  Akihiko Yasuhira PHEH 21  Toyoshi Nishida
% nn %H ﬁ BEER HAH  Hideki Fujiwara JXEF Fe8h  Mitsuhiro Ogino #84 8L Tomohiro Tsuruya
OMCEZAER FATHIEER / MCEZEARR 5 1 PM

1 YZF-R1

The first "YZF-R1" model (1998 model) made its debut at Italy's Milan Motor Show in
September 1997 as a "super cornering machine." By mounting the power and torque of a
1000 cm® engine on a lightweight, compact 600 cm® size frame in an extremely well-balanced
package, this model offered the pure joy of riding twisting roads with outstanding handling.
This, combined with the revolutionary styling, offered the rider the ultimate in motorcycling
excitement and won the YZF-R1 exceptional praise from the market. It immediately became the
new standard for supersport models in the liter class. In the market, the R series models became
symbols of the high-performance motorcycle and in this sense contributed greatly to Yamaha's
brand image. Soon the other makers responded by introducing similar models that further
stimulated the market. Meanwhile, the race world attracted new attention as the GP500 class
was changed to the 4-stroke dominated MotoGP class and the World Superbike class changed its
regulation to include 4-cylinder 1,000 cm® models. These changes have contributed to strong,
continuing sales for the supersport liter class models.

Amidst this market situation, the YZF-R1, which had continued to mature through its second
version (2000 model) and third version (2002 model), was now ready for yet another remake, as
the users called for even more excitement and even higher levels of performance. Yamaha Motor
Co., Ltd. answered these calls by developing the new YZF-R1 for 2004. Here we report on the
development of new 2004 model YZF-R1.
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2004 Supersport Model YZF-R1
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2004 Supersport Model YZF-R1
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2004 Supersport Model YZF-R1
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The High-speed Module-type Surface Mounter YG200

HREZ Tomoyuki Nozue
@ M AVN=Z—FiMF—L

1 EYVai—IVEEEITZ—YG200

The printed circuit boards used in electronics products like cellular phones and personal
computers mount from dozens to hundreds of types of electrical parts. In terms of size, these
parts come in a variety of sizes and shapes, ranging from chip resistors of 0.4mm x 0.2mm to
connector parts measuring up to 100mm.

Surface mounters are the machines used to automatically mount these electrical/electronic
components on these printed circuit boards and they can be divided into two types, high-speed
mounters and multifunction mounters, based on the size of parts they mount and the speed
with which they mount them. High-speed mounters are high-productivity machines used for
mounting parts of 15mm or less, which they are expected to mount at speeds of 0.10~ 0.12 sec.
per part. And, with the increasing compactness of today's cellular/mobile products, mounters
capable of high-concentration/high-precision mounting are in demand.

On the other hand, multifunction mounters are machines that mount parts over 15mm in
size, IC parts like QFP (Quad Flat Package) and BGA (Ball Grid Array) parts and irregular shaped
parts like connectors, switches and covers, etc., and they must have the versatility to handle a
wide variety of parts and be capable of mounting and assembling them with a high degree of
positioning accuracy.

Set makers accommodate the production needs of today's varied printed circuit boards by

setting up their production lines with combinations of high-speed mounters and multifunction
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mounters to perform the different assembly functions necessary.

The High-speed Module-type Surface Mounter YG200

Yamaha Motor Co., Ltd. has developed the module type high-speed surface mounter YG200

as a high-speed mounter that meets these market needs. Here we report on this model's

development.
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The High-speed Module-type Surface Mounter YG200
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1 UF-271/B

Amidst the overall decline in boat demand that has resulted from Japan's economic recession,
there continues to be fairly stable demand for boats in the 7.5 to 10 million yen price range in
which our new 27 ft. (8.2 m) pleasure-use inboard fishing boat model "UF-27 I/B" is positioned.
In this category there continue to be sales of just over 100 units annually and Yamaha Motor
Co., Ltd. (YMC) holds a 60% share in this category. However, in recent years there has been a
strong trend in the fishing boat market away from stern drives toward inboard models, and in
order to maintain our high share in this category, it was decided that we needed to launch a new
inboard model in this price range.

Meanwhile, when viewed from a business standpoint, since this is not a large product zone in
terms of demand, there was a problem of how much budget could be allotted to its development.
As a result, we decided to conduct a joint development project with Yanmar Marine System
Co., Ltd. a company that was also interested in launching a similar product in the same price
range for the same reasons. By working together to develop respective products that were as
distinctively different as possible while sharing the same molds and components, it was possible
for YMC to reduce the cost of the new product development by 20%. Here we report on this joint

development project.
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The Fishing Boat "UF-27 I/B" Developed Jointly with Yanmar Marine System Co., Ltd.
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The Fishing Boat "UF-27 I/B" Developed Jointly with Yanmar Marine System Co., Ltd.
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The Fishing Boat "UF-27 I/B" Developed Jointly with Yanmar Marine System Co., Ltd.
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The Fishing Boat "UF-27 I/B" Developed Jointly with Yanmar Marine System Co., Ltd.
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“Phaser” Series Linear Single-axis Robots
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Single-axis robots are widely used in factory automation as simple devices for placing
functions. The market for these robots is now a mature one where there is little difference in
performance between the products by the various makers. As a strategic product to offer our
customers new value and give us an advantage in the market, the Yamaha IM Company has
developed the new "Phaser" series single-axis robots that adopt linear motors as their drive
units.

It has long been known that linear motors offer advantages in terms of top speed and accuracy
compared to the conventional ball screw mechanisms used in most single-axis robots. However,
they have not come into common use for factory automation due to the facts that they cost
about twice as much and they make the robots larger and heavier. With the "Phaser" series we
have succeeded in creating models in the same price range as conventional models by building
the main components, especially the linear scale, into an internally integrated design. Also, by
being the first in the industry to employ shaft type linear motors, we have been able to greatly
reduce the unit size and weight compared to conventional linear motors. The resulting robots
are incomparably smaller and lighter than linear-driven devices until now and no larger or
heavier than conventional robots.

Since their release in November, 2003 at prices comparable to conventional units, these
"Phaser" series models have been very well received in the marketplace because of their high
performance, the fact that they are maintenance-free for long periods, their low operating noise
levels and their double carrier capability. Here we report on the development of these "Phaser”

series models.
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“Phaser” Series Linear Single-axis Robots
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“Phaser” Series Linear Single-axis Robots
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“Phaser” Series Linear Single-axis Robots
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“Phaser” Series Linear Single-axis Robots
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“Phaser” Series Linear Single-axis Robots
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The "Wai Wai Pool”
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Utilizing the FRP (Fiber Reinforced Plastics) technology acquired over years of experience
in boat building, Yamaha Motor Co., Ltd. (YMC) began manufacturing and marketing FRP
swimming pools in 1974.

Since then, YMC has built and supplied more than 25,000 pools, beginning with our "School
Series" pools for school and sports club use and ranging widely from water slides and flowing
pools for recreational facilities to small pools that have been so well received for use at nursery
schools and the like. In this report we introduce our new "Wai Wai Pool" targeted for nursery
school use, which we have developed with a special focus on functionality, reliability and ease of

use based on our long years of pool design and manufacturing experience.
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The "Wai Wai Pool"
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The "Wai Wai Pool"
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The "Wai Wai Pool"
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The Yamaha Dispenser YGD

| . #8H &3  Takafumi Fukuda
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1 YGD

Market needs directed towards dispensers in recent years have included the following:
(1) High-speed dispensing function capable of use with multiple mounters run in line
(2) Dispensing accuracy capable of accommodating small part sizes
(3) More compact external dimensions for the dispenser unit
(
(5) Safety
(

)
)
)
4) Ease of use
)
)

6) Low price
Here we introduce our new YGD dispenser developed as the successor to our existing YV64D

dispensers and designed to meet these current market needs.
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The Yamaha Dispenser YGD

S EioT

74 AN Y —¢ iem—————————————————————
V?/\%ﬁ@]%ﬂif%\ﬁ IM (Intelligent Machinery) 7127 S=— (LU . IM) DRsi i T % 2 11 SR
3 ETHEA (LUF R 35S EXTRY hO UL D TH S, TOXRMmIEERIT ., BEHEICKD, &
E%&ﬁﬁ%kkﬂ”éfh%o EdRE S X, 1B 720 OREGHE 0.1 ~0.08 MRS L md T, 224
~Tm, BRES~TCE B KUOKIETH 5, i3, #F80HEEH0.2~0.18, 2E2mPL b #Hi\
2RV OBMETH 5, IMTHE e 9 2 KM FEEER ., rhaibRICIE 975, 772 U, IMBLE i FE5EH%
DiATEREYG2001%, FEHEGHEZ0.08F & mdkIc s [ 2SR WX TICERED ) L L TE TV 5,
VAR BB DOVERF DZRLICED . KRBV DET VYA VRG> TETW S, T D8, %
T SEEEMEE L TLE L DR AR PE R X D gk S G 2 it 97 5 28 Trdilg e [H CAR—Z
T\ @B LL O pENEE 2 R IS RE I D B 2 HEBEANE HTRDB > TE TV,
IMTIMAR DX FEEZ 1 DDEY 12— IV L TERA BEEEVa— VDA GDLEICKSEZ
BB PRI EA OIS I—P—Ic—BH U THRE

U— RERG
LT e, BUE T A BIC L TRANO. 10 %ﬁ -
YT ERIRL TS, . > = .
A EERRZ FAR D PE DY I E DEE U— REBROBRDHA

BiRREE

SRR PSR L SRR O SRR R N> A F‘
BRI TETHHEINS, R FEHEREIC K SN\ == M

ZEBO TR DL FO DI TE S, e — o L0 o o
(1) 7a—)L 2V 5 TH(E2) ] ]
1) — F{ﬂ%ﬁ%@%*ﬁf\o)ﬁ)\%?{}(’\"‘/ﬂ“— HIRNDIFEFEM - BRIBERCHEFEL

\© TS P B L B 4 D R i
R YR —IT KB E LD BYRA (V) |:| /M‘ l:l

Ta—f) TORMRANDER S EE—=TAT Tz l S |

- - i R
INI R %ﬁ?ﬁbftl\\/ﬁﬁ(7m‘_*§)o)¢w:% e NS
WRZESTTE TN RHEEDTE T BN SBICE BN S
(2) V7u—)LZV 7 T (E3) M2 7Oo—vILEUr o IR

1) — LARDIN R 72 A IS FRI (5 iR
MDA A=) > BB E <7 > 2 — T o Anss
BT () 7 a—F) IR Z B L) — LN F—1 Y/ ax P

VR BVSRE N RO T o o e ——
BEARND U — ANV S ERI & SRIBERCHEF TOAR

HERICBEB O TR EROEmICEAED TRT S—
BT S, ’

IMTIE, %7 2= 7Y — Lo Z I — :
ET A AN Y —DhFE - 8t - 7t 217> T %o N~ : EJ—}V'
T A AR Y= FEEUT(1) D TEDER S EE BAANDY U— LA 5 IR & BREHRVMEFTORM
& (2)D LHETHERE N2 KRB ol & I M3 Uro—vILEUVS T

YAMAHA MOTOR TECHNICAL REVIEW




YINTFAARVH— YGD
The Yamaha Dispenser YGD
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The Yamaha Dispenser YGD
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The Yamaha Dispenser YGD
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Surface Mounter Support Software "IT Options”
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As a maker of the surface mounters that are used for mounting electrical/electronic parts
on printed circuit boards for products like cellular phones, personal computers and home
electronics, Yamaha Motor Co., Ltd. (YMC) has focused its development efforts on increasing the
mounting speed, accuracy and reliability of the surface mounters themselves.

However, in recent years the increasing diversification of electronics product lines and the
shortened life cycles of these products, as well as the globalization of manufacturing bases, have
contributed to heightened competition in the surface mounting industry and forced it to deal
with the difficult problems of how to run surface mounting production lines more efficiently
while maintaining a high level of product quality.

These issues must also be dealt with by the makers of the surface mounters, and at YMC we
have not only continued to pursue higher levels of performance for the individual machines
but also we have developed a line of optional software functions designed for the total task
of supporting the actual productivity of the surface mounting line by "improving operational
efficiency” and "strengthening quality control functions." In April of 2004 these software
functions have been released for sale under the product name "IT Options." Here we report on

the development of this software product.
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Surface Mounter Support Software "IT Options"
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The New PAS series, electro-hybrid bicycles released by Yamaha Motor Co., Ltd. in 2003 have
been praised by many users for their light weight and ease of operation. The models of this
series are lightened compared with previous models by using a compact nickel metal hydride
battery. And they are excellent in their balance as ellectro-hybrid bicycles from the viewpoint of
assist performance, running distance per charge, and price. To further add a deluxe model to this
series, we undertook the development of a new model under the concept of a further improvement
in running performance while maintaining the light weight. Taking the existing New PAS as
the base model, a new high-capacity, high output lithium-ion battery was added to produce the
"New PAS Lithium" model, which realized the next evolution in running performance and ease of
operation. In this report we introduce an outline of the New PAS Lithium and the contents of its

development project.
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Although the sudden boom has now subsided somewhat in Japan, the fashionable boat fishing
style seen in bass fishing has become an established trend among young people. Furthermore,
they have begun to look beyond this type of freshwater fishing to saltwater sport fishing for
catches like sea bass. In answer to these needs, Yamaha Motor Co., Ltd. (YMC) has developed the
new "BaySports 16" as a model with a high-level mix of the kind of stylish design that will appeal
to young people and the functions demanded of a good fishing boat, plus a variety of options
with which they can customize it to their own tastes. This boat adopts, for the first time ever in a
YMC product, a newly developed construction technology called FOAMAP (Foam Manufacturing
Process) that integrates three layers into a single-unit construction for outstanding floatation
and rigidity, which is certain to ensure a greater sense of security and comfort for the users. In

this report we introduce this model and its new FOAMAP construction.
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The Fishing Boat "BaySports 16" Built with the New FOAMAP Construction
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The RSVector Snowmobile Series
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RSVenture TF RSVector Mountain
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1 RSVector'J—X

The present worldwide snowmobile market demand is estimated at about 200,000 units
annually. Of this, the largest volume zone is the mid-class models (73.5~95.5kW engine range)
with an estimated demand of 90,000 units. Representing Yamaha Motor Co., Ltd. in this class,
with the role of establishing Yamaha's firm position as the 4-stroke snowmobile leader, are
the RSVector series models. Models that clear the USA's 2006 EPA (Environmental Protection
Agency) emissions standards were introduced by the competitors last year, both in the form of
4-stroke models with turbocharger functions and 2-stroke models with direct fuel injection. As
a result, the snowmobile industry has now entered a new stage where makers must compete
by producing models with engines that offer not only the light weight and high power output
traditionally demanded in snowmobiles but also environmental friendliness.

Here we report on the RXVector series models developed to answer these market needs.
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The RSVector Snowmobile Series
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The sport bike XG250 tricker

TR 7T MitsuruKondou #BiE K  Ooki Miyakozawa HRLL #B/Z  Kunihiko Nakayama
#E 4= Masashi Murakami
OMCEEATEAMRIEER

K1 tricker XG250

Sales of new units of Light(126-250cm®) Class motorcycles in Japan dropped from an annual
level of 160,000 units in 1990 to less than 100,000 units in the mid-90s and finally to a level of
60,000 units in 1999. The popularity of sport motorcycles and large class scooters helped the
annual demand to recover to a level of 90,000 units in 2002, continuing a positive trend in
demand growth.

Yamaha Motor Co., Ltd.(YMC) developed the new XG250 tricker as a model intended to help
create new demand that will strengthen this growth trend in the domestic motorcycle market.

Taking "Free Ride Play Bike" as the key words in its development project, this model is
intended to create a new genre of sport motorcycle that pursues "the pure joy of bike handling"
that is one of the most basic appeals of the motorcycle as a vehicle. To achieve this, YMC's
engineers sought in this model an optimum balance of the elements of drivability that enables
the rider to "play" with the bike, a high level of sports performance and agility, a compact,
lightweight body that encourages the feeling of handling a bicycle, and an engine that delivers
smooth power all the way from low to high speeds without stress.

In addition, YMC's designer sought to give this model a completely new look not seen in other
models and to offer it all at an affordable price that adds to the overall product appeal.

Here we report on the development of this new model XG250 tricker.
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A7R—YATV Raptor350 &
A—74Y)71—ATV Grizzly125

i E Tatsuya Matsuura #5K 3L  vYasuhiro Suzuki F_E E—  Shinichi Inoue
@ MCEEATBRVIRIEER

1 YFM350 Raptor350 B2 YFM125A Grizzly125

The ATV(All Terrain Vehicle) model YFM350X "Warrior" released by Yamaha Motor Co.,
Ltd. (YMC) in 1986 won a strong following among a wide range of sport ATV users, from
beginners to veterans, thanks to its ease of use and outstanding cost performance. However, the
appearance of new rival models from the competitors in recent years has begun to slow sales
of this model. As the successor to the Warrior, YMC has developed the YFM350 "Raptor 350,"
a model that carries on the original appeal of the Warrior while adding a new look based on
the proud, aggressive styling of the popular Yamaha deluxe model 660R "Raptor" and updating
components throughout the design.

The YFA1 "Breeze" released in 1988 won market approval as a low-displacement entry-
level model with automatic transmission that is easy to handle for beginners and women. Its
popularity has made it a consistent long-time seller in the 16 years since. However, recent
years have seen a sudden growth in unit sales in this category for cheaper models imitating the
"Breeze" by foreign makers. This created an urgent need for YMC to introduce a new model with
new appeal to counter these copy models. To do this, a new model was conceived with attractive
new styling relating to the popular Yamaha model "Grizzly 660." In addition, the development
team made full use of YMC's existing model resources and a new design process to rapidly
rework the existing model into an attractive, low-cost model that has been named the YFM125A
"Grizzly 125."

What both of the new YFM350 "Raptor 350" and YFM125A "Grizzly 125" have in common is
that they are the products of a "product renewal" process that takes the chassis and engines of

two models that have continued to win customer support over long periods and, while making
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The sport ATV "Raptor 350" and utility ATV "Grizzly125"
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few changes in the basic structures, succeeded in renewing the models with a minimum of

development investment. Here we report on the development process for these two models.
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The sport ATV "Raptor 350" and utility ATV "Grizzly125"
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The sport ATV "Raptor 350" and utility ATV "Grizzly125"
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The sport ATV "Raptor 350" and utility ATV "Grizzly125"
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The Salon Cruiser LUXAIR
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E1 Yor2)b—3%— LUXAIR

Japan's domestic marine market is especially susceptible to the influence of the economy as
a whole and has thus been in recession for a long time now. In particular, new model sales of
domestic salon cruiser models that are used for cruising and other non-fishing uses was showing
no signs of recovery due to the absence of new models, even though sales remained fairly strong
in the imported model and used boat sectors. This situation led us to the decision to develop a
new salon cruiser model with a new concept that reflected the current tastes of the users. Here

we report on this development project.
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The Salon Cruiser LUXAIR
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The Salon Cruiser LUXAIR
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Development of the 2004 Model YZF-R1 Engine

B 548 Hideki Fujiwara
ﬁ ;ﬁ fi' @ NICT AR RiTHEES

2003 F£ETIV 2004 E£ETIV
1 YZF-R1

The first supersport model YZF-R1 (1998 model) created a sensation when it debuted in

September 1997 as a 1000cm® "big bike" developed to be the "fastest on twisting roads" by
achieving light handling equivalent to a mid-class bike and a body weight even less than the
mid-class machines of the day. The 2004 model YZF-R1 represents the fourth revision of the
R1 since its debut and the first full model change. While retaining the first YZF-R1 concept, the
2004 model was developed with the following aims:
(1) To achieve the best engine performance in class and an outstanding power-weight ratio;
(2) To have good, precise response and handling with quick left-right banking switch-over
capability;
(3) To achieve precise power output in response to throttle opening;
(4) To achieve compactness that belies the 1000cm® size and a riding position that provides
excellent hold;
(5) To design styling that retains the YZF-R1 image while adding fresh new elements;
(6) To provide a frame-engine layout that is effective for circuit use.
In this report, we present and outline of the engine specification and describe the actual
measures taken in response to the different development goals to achieve the desired balance of

light weight, compactness and performance.
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' The autonomous navigation boat named the UMV
ﬁ m ;ﬁ ﬁ (Unmanned Marine Vehicle)

R Tsuide Yanagihara e BE Tsuyoshi Kamiya HEHE#  Yutaka Masuda
. EIW? U VEEN AMNSERE / IEREER UV OV BAKE BERBAEZR

BE1 UMV(KR— 3 —BROEKT)

Research and development of unmanned vehicles is presently being conducted in various
countries. Of particular note is the U.S. centered Association for Unmanned Vehicle Systems
International which holds annual expositions.

Yamaha Motor Co., Ltd. (YMC) originally began fundamental research in the area of unmanned
vehicles for the air, land and water with the aim of investigating the potential for new business
operations. It is natural for unmanned vehicles to serve useful roles individually, but at YMC
we have been investigating the concept of integrated systems that enable air, land and water
unmanned vehicles to work in conjunction with each other to perform a single task.

At the Tokyo Boat Show in February 2004, YMC displayed for the first time a high-speed
autonomous navigation boat named the UMV (Unmanned Marine Vehicle) along with a video of
actual test runs.

This UMV is a high-speed powerboat that adopts Yamaha technologies developed for our
autonomous-flight helicopters, including attitude control technology, wireless communications

systems and GPS-based technologies.

In this report we present a summary of the UMV.
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The autonomous navigation boat named the UMV(Unmanned Marine Vehicle)
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Unmanned Vehicle £LT® UMV( B1ZE A i)

The autonomous navigation boat named the UMV(Unmanned Marine Vehicle)
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The autonomous navigation boat named the UMV(Unmanned Marine Vehicle)
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. ~— The Methodology Used for Creating the Product Concept
B o0 1 gy P

HBH A3  Hiromitsu Tai
O SRty 2— REEHHEEF—L

The Quality Function Deployment (QFD) method is often used in product planning. However,
while this method may be successful in achieving the quality desired by the customers, it has
often been deficient in areas such as finding desired qualities that can differentiate a product
from the competition or finding an effective focus among the desired qualities. From these
experiences we have come to understand that the weakness lay in not clarifying the product
concept before QFD was applied or not narrowing down the target sufficiently. Thus we added the
step of setting a clear product concept as a first level priority above the QFD process and applied

it on the development of a new product (the salon cruiser LUXAIR introduced in this report).
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Development of an All-aluminum Cylinder
Using a Hypereutectic Al-Si Alloy
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Abstract

A monolithic aluminum block using a newly developed Al-20%Si alloy was made by a vacuum
die-casting process. The bore surface design was a sleeveless type with uniformly dispersed
primary-Si crystals of around 20 p m. The die-casting technology consists of a highly airtight die
with two series of evacuation systems. The vacuum level in the die cavity was determined to be
as low as 5kPa. The gas content of the block was found to be as low as 5cm®/100g Al, which has
enabled T6 heat treatment. The die cavity temperature was carefully controlled to generate a
fine dispersion of primary-Si crystals. Engine testing has proved that the bore wall temperature
is 30K lower than that of an aluminum block enclosing a press-fitted cast iron liner. The superior
cooling performance has decreased the oil consumption value to one half that of the aluminum
block enclosing a cast iron liner. The simulation has revealed that the Si exposure provides EHL
(Elastohydrodynamic Lubrication) contact in an exposure height ranging from 0.15 to 0.3 pm.
The wear on the bore surface occurs in the process comprising the initial wear of the exposed Si

crystals to 0.15 pm and a steady state is achieved where the exposure height becomes constant.
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A Model for Motorcycle Rider Operation Based on Genetic Algorithms

B3 X shigeruFujii Sergey A. Panfilov Sergey V. Ulyanov
O ZSRIR > 2— D7 HIfZEE / Yamaha Motor Europe N.V.

Abstract

In order to program computer simulations for a running motorcycle it is necessary to create a
model of the motorcycle body plant and also a model for the rider's operational actions. In this
research project we developed a motorcycle rider operation model using genetic algorithms to
replace the operational actions of the rider and make the motorcycle follow a specified course.
We created the motorcycle body model using the SimMechanics, mechanical modeling tool of
the MATLAB software. This model is made to represent a scooter and consists of seven rigid
bodies and 12 degrees of freedom. The rider operation model adopts a control method in which
the machine roll angle is kept coinciding with the target roll angle, which is calculated so as
to reach the prescribed course point at the forward reference length. Furthermore, the gain
parameters used in the control method were optimized by genetic algorithms used in performing
simulations at set velocities and roll angles. The running simulations using this rider operation
model were performed over a velocity range of 1-15m/s and were successful in having the
machine run the designated course with good stability. Furthermore, a good level of agreement

was achieved between the results of actual test runs and the simulation runs.
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