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Significance and Issues of CAE

YEA 3%  Shigeru Horiuchi
O MC XA HMFERE

CAE stands for Computer Aided Engineering. Today, CAE is utilized in the development process
for products. To further expand its practical use, it is important to have a clear understanding of
the significance, value, and issues surrounding CAE. First, this paper describes the significance
of CAE in the product development process. It emphasizes the effectiveness of concepts such as
Front-loading and the Virtual-product Method. Next, some issues concerned with the realization
of the concepts are shown. Regarding these issues, there are three items, namely, the research
and development of simulation models, taking root in the development process, and the ability

of engineers who use the system. The three items are explained in detail, respectively.
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Analyzing Handling and Stability in Motorcycles

Ak |EE  Shigeo Naito
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Handling and stability is an important function of motorcycles that are expected to offer
enjoyable running performance. The handling and stability of today's motorcycles is something
that has been developed over a long period of time through the efforts for highly skilled test
riders and experienced development staff. However, as the future calls for shorter product
development schedules, fewer prototypes and building in handling and stability aspects at
a much earlier stage in the development process than was ever possible with conventional
methods, CAE will become increasingly effective and important in development work.

There are many aspects of evaluating motorcycle handling and stability that depend on human
sensibilities and are hard to express in terms of quantitative values. However, it has become
possible to attach quantitative analytical values to a limited number of these aspects of handling
and stability where the quantitative component attainable through calculation is particularly
high. The analytical role of the development team's test riders will always be prominent in
achieving the kind of fine settings that bring excitement to the users. However, the use of CAE
technology in the earlier stages of development when the basic machine characteristics are
being set can make it possible to reduce the development work considerably.

In this paper we introduce some of the motorcycle stability-analysis technologies that have
been developed by YMC.
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Motorcycle Collision Analysis

i e Eﬂﬂ Motoaki Deguchi fR £ Shouiji Kanbe
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Although it is not as conspicuous as with cars, research and development for improving
motorcycle safety has continued steadily and the fruits of these efforts are gradually being
acquired. In this report we present one of these efforts: R&D about improving safety in
motorcycle-car collisions.

It is indispensable to conduct verification experiments for new safety chassis design and/or
new protective equipment that reduce rider injury in collisions. However, there are too many
factors to consider regarding collision phenomenon, such as collision speed, direction and
the shape of the other vehicle, etc. Consequently, it is impossible to cover all of the factors by
means of experiments only. Therefore, it has been found that numerical simulation of collision
is an effective way to complement these experiments. We adopt a type of multi-body dynamics
software, "MADYMO" to develop simulation models. In addition, we are also developing
simulation models that use the Finite Element Method (FEM).

The FEM models consist of enormous data compared to the MADYMO models, and require a
very long time to calculate. Therefore, these are not practical for our R&D activities that require
a large number of calculations. However, since the FEM models have detailed data, very precise
results can be expected. We are aiming to develop a simple but highly precise simulation

method that incorporates the results of the FEM models into the MADYMO models.
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The plot of any story depends on characters in conflict. The common pattern is for one
character to be positive and conservative while the other is more negative and radical. In
the field of mechanical structure such as for motorcycles, this opposition takes the form of
rigidity vs. inertia. When external force is applied, rigidity stubbornly attempts to maintain
his shape while inertia attempts to maintain his motion in spite of the force. This is the cause
of vibration. If the story of vibration measures in motorcycle development were expressed in
terms of the development of a novel plot, the introduction would come first followed by the
emergence of vibration then solutions proposed and finally work precedes toward a happy
ending. The purpose of CAE is to read the development of vibration, create solution proposals
and provide plans for the happy end at the conclusion. Here, we will introduce the highlights
of such development stories using three examples (scooter vibration, motorcycle vibration and

countermeasures for brake noise.)
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Motorcycle Noise Analysis
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In general, when applying CAE technology to product development, attention has focused
mainly on theoretical approaches. But from the standpoint of practical use in an actual
engineering process, an empirical approach is much more important. And the areas of noise
and sound quality are no exception. So a theoretical approach for any solution must be based on
empirical verification.

In this paper, some theoretical solutions in noise and vibration fields tried at our motorcycle
division are introduced, which have been backed up by empirical verification and applied or will

be applied to actual product development.
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Fluid Dynamics of Motorcycles

K& & Takashi Ootaki
@ MC XA HMERE

The motorcycles and the other important products we produce are at once a tool to get
out into nature and a trusted friend to share the experience with. The high quality we have
developed at YMC in order not to betray the strong trust placed in us is a source of pride and
an irreplaceable asset for us. The "flow" which can be experienced in the wind or a babbling
stream found by taking just one step beyond the everyday is a pleasure which makes one feel
surrounded by nature, and helping to provide this experience is a major concept in our products.

This phenomenon of flow is also an important element in the reliability and safety of products
and is studied at every step of the developmental process. Thanks to the incredible advances
in computer hardware in recent years, low-cost, fast and effective simulation of this flow value
is now possible and detailed analysis of the flow aspect is performed from the early stages of
development. Here, we will take the example of motorcycle development and present an actual
case of the use of simulation in examining engine cooling and high-speed rider wind-protection

values.
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Motion Mechanism Analysis

*H ﬁ"li’, Tetsuya Kimura
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Motion Mechanism Analysis is a process for determining the movement of mechanical
systems. It is often simply called mechanical analysis, or multi-bodied dynamics. It is an
analytical process for the movement of objects. Its fundamental principle is Newton's "law of
motion." The content is basically obtaining the motion equation for an object. As learned in
physics in high school, it is not difficult to determine the motion of a single object. But the
conventional mechanical system requires calculations of several related objects. In this case, it
suddenly becomes very difficult to obtain the motion equation.

Utilization of motion mechanism analysis became tangible during the development race of
space satellites between the United States and the Soviet Union in the 1960s, at which time it is
said analytical theory made progress in leaps and bounds. After that period, various fields began
utilizing it owing to the dynamic development of computer systems, technological improvements
and diffusion of general-purpose motion system analysis software like ADAMS or DADS, which
were commercialized in the 1980s.

Motion mechanism analysis is presently widely utilized in a wide variety of applications
and is used in all types of mechanical simulations, not only for space structures, but also for

automobiles, rolling stock, robots, and construction machines.
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Heat Transfer Analysis
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Low weight, compact size and high output are characteristics of the automotive engines
developed by Automotive Operations. On the other hand, there have been increasing calls for
higher efficiency and greater compactness in engines in order to address environmental issues
and secure an extra measure of safety in head-on collisions. But along with this, increases
in the levels of heat transfer occurring in the engine itself can cause problems that must be
avoided, such as deterioration in material strength and heat-induced distortion. In addition to
this, unevenness in combustion chamber wall temperature between the cylinders adversely
affects the engine's anti-knock characteristics, and simply increasing the amount of coolant to
the engine in turn adversely affects its warm-up characteristics. CAE technology that enables
prefabrication analysis has become indispensable in the development of high-quality engines in
such a short time frame by addressing these problems in the design of the water jackets.

This report introduces the methodology employed in analyzing coolant flow and heat transfer
for a cylinder head as an example of how heat-transfer analysis can be used in automobile

engine development.
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TGO _RERET - RE~NDERA
An application of Forging Analysis to Motorcycle Design and Production

#tE Bl Takeshi Murakami
QLEERMBARE 7Ot AT T IV — 7 (5 4SyS Hili 7 )L —7)

The progress of CAE technology in the manufacturing process in Japan has been remarkable.
In the automobile industry, the role of manufacturingrelated CAE (hereafter referred to as
simulation) has become commonplace in such areas as forging, pressing, casting, plastic
molding. NC processing, and robot control and is contributing to better production efficiency for
various kinds of parts.

Forging is used primarily for making drive train parts used inside the engine and it is a vital
process which demands high levels of precision in shaping and part strength. In recent years,
due to technological advances in engines, these demands have become ever more stringent and
it is increasingly difficult to depend on traditionally-used methods of development relying on
experimental trials.

Here, we will explain our basic approach to the use of simulations in the parts forging process.
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ESPRIi-CAE (PLATON) and an Analytical Computer System
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Yamaha Motor uses ESPRi (Engineering System for PRecise design and manufacturing),
an integrated CAD/CAM/CAE system developed by the company, as the key system for all
stages of product development, from design to production preparation. The CAE in this system
was developed under the policy of making it possible for the designer to personally perform
structural analysis in order to verify design viability. Here, we will introduce ESPRi-CAE (PLATON)

and an analytical computer system.

2L IC

YoVEEIEERD (LLF, ke 0d) 13, S AT LE UTHERFED CAD/CAM/CAE i3 S AT
LC%% ESPRi (Engineering System for PRecise design and manufacturing OI) ZFIHLTT
Yo oA FEREE TORGIIE LR, #ED ZfroT03, OO CAE Y A7 Lkt #H
SHREEMNTZ R LG 2B a5 T e N TER LV RIS —DE L VAT LHEZ I TR 7,
Zfa]. ESPRI-CAE (LLF., PLATON) EffHiRaIrEa—RI AT LIZDWVTHITY %0

ESPRi &2

kDA OMEI . BRI, 32 Ea—2—F VT OIS MEIID 7 DI —
T2AZEFIRIALLUCHAOTITY L (S8 ) pw | fam-ww [ mn | [emew
VDA R TSR W BT LR TIL

- 3
CALDY v PLATON 2 =
oA, BT | B (2o (Gamn (mom wom)
YL (E1). NI

KINE
1990 EE DR YNNI T— 7 AT —a> (LLF Mg -
EWS) THOYY—ZATH-7=h 1998 iELD N —Y ESPRi @fﬂ—”ﬂ
Far¥a—% (CLF, PC) TakEiEe (UL . J L JL jL

R. pcESPRI) BIETIESGHIERK, i > —,
A—ILEDFHRITED L PC TORHNZ < 95%74D
PCIcTHIFIENT VS, EWS & PC & TR T — 2B\ % 5h, HEIMNICT —XPAZZEL T~
Pl R EED e HE R R LTS, PC TORMRDEEZICIV, &at& —Aic -7
O ESPRi i A NE0HTEND XSk, TOMM. CAD IAKHHOTI 7ABEILEN, a7
DAFIFE E 22 L5 A A=D1 DRSO BRI <72 O G K B IR
avhlr btz

1 ESPRi O#8E & 7| %6 H

YAMAHA MOTOR TECHNICAL REVIEW
50




EEIREINE BT LI ED I—F—HE COBBIIT > TR IR AR L[ — DT 7 L ANETDT —
B - HFOFBIR AR CPU H— e 2 CHA T HIREDIBL, Lo 2—IECTHiLTen
WK\ FEREHHLIZD, Tl ILa2i L0522 FHLTVD

Al DIAEZ D, Fif R B RICEKD ESPRi N
DOFERENRR « ZHEMNEGHEND, FoLTRPET
DEBhAEDTZDICIEIAY: CRFECT) ITHsl
= AT,

PLATON

. PLATON &3

Al EDRSEZIT BRHLO Kinzhi<.
DDV —)Le LTHRILBIZNE b\o,@:'/k%a_&b s T
TEHRFVYHREE TS o AHEED, & arn
ATLOERE U (KiimmzE2, it
WEEBITIRT) .

3.1 L

ESPRi IR DD NITE T TEIEXTE S,
Rt B SIRT ST EE TENTEM N TE S,
CAD LRl LI DSOS AT LRIt L . R
THRHTHTES, H ?’i:fiﬁ’}é*‘/x%lmx Uy b2 ih
AL, DESEREZTIERIHMETSZ, 541
H7% &UHIC 1991 4 4}%.4:!51@2%;(2 (FEM) -
Biyigi: (BEM) I KBREEMETIHTY « KA
F27L (PLATON) ODBARICET LI,

3  PLATON D EEfl
3.2 18R (E=8HY 170D YT — LOBIFEFIL)

PLATON OREZIKI & 7 — 2O 2 E 4 1079
PLATON (& ESPRi-CAD TER L7z 3D 7 22l e [FPIZ0ES FAE7ats

ATEBRETR
EPTHS T e TES, CAD TIERLE 3D JE [wnse |50 | E2EE]

| | EHERTT
KRR ATE VAT LEYIDMAZC L BrIhg < F
e |

< PLATON 0 CAD KfEZ R LB IRTEIK - 1&1E ’
WTE%, Thid ESPRi-CAD OIEXIKEHER 4Tl 4
SLTVBEHTH S,
Ay afEFERER. T-YID DRHED A A > 755 4 PLATON OBEZR & 7~ 2 Difh

o =
l‘ P
|

YA NZS2
T4 j ATEE RS
t
<R
f##7 D/B AHER
ANh— R

YAMAHA MOTOR TECHNICAL REVIEW
51




TV, HEIAYZanHlid, 2HtERITOWTIREAEERL, 3XTERI 1997 4 4 HOBA
W T AZBIA L, 12 I =M SRR BIER 705 5L 28 AL PLATON ISHIAAT., i
LETIE, HRDBEEIINSOT S 2 O F B3 5258 R LT85 & ORI e 25 & B i X
PR B LTV,

AVZ=Tx—=A (UF) &, JEBEERERTRRONNERE T — 29, HiROFAMH > AT LTl 5
ENDIMERZINDACKEIREZNE UF 255D, X, BT —Z BV IWSA I —RZERLIZD,
ATEASRZ RA T Ty YD BRIV UF 2z 5, ZOft, IGES *® Nastran 7 — XD #E
U « siRAPREREZ A TV 5,

RARTatv vy i, 2K, HEHK. 7oA—YaVyES0it8E R 2R T 5 EE VA
ko T T7HEOBMIRERE, MRS 2R iR USSR il o 2D H 5. i Tl
pcESPRi DHAIMEZ, 7o A— a2 % AVI 77AUS, VAT —&R%ZA70Y 7 Excel iKY
1z, CSV IER THEE T HRER BINUz,

& B AT A

PLATON 3. BHESDDY T I AT LML T VS, VU—AMHNE, BHTETIUER. Bift
SR, AT JOB A% ¥ 75 [PRE) &, iltHA 2195 TPOST) @ 2 DDYATLTH-
Foo FRNT=—RIIEZBIET. B LRE (BEM) O ET VRN T2 [BEMI [l frfEro
SEHRE LICE—RVEIC KB IBUL SRR EB TRV, MR Z LR SH6ERD DA (Dynamic
Analysis) | . #2500 [AA (Acoustic Analysis) | ZFHFELYY—ALT,

3.4 fRITEEEE
PLATON (& MSC.Nastran %z X1 > V)W &Lz 1) « RAMATLTHS, MSCNastran AV —
AUT-HEREAT MR MEE LT 7 VBHEICHIFNA ATV S, VY —R SN HIE i fibT & F2l i
AT USRS LT O o720y, BIEEZhUCnZ, @ - JEERIRENT. MRDERE GIRETE)
R, BERUSIHERYE (D) fhr, abatinol T, SEREITRETIC RIS LT 4,
FE DU OFATEREIC OV TR, 7Y 7 aty HiC Nastran 77— 2 L7 v MEREZ L TR O i
W ZDOETIC BN TT— 22 EIE « WU ZHRIT 58N TES,

3.5 HEGH

TR A7 OHAREHIM TR, SERERGHR R RAZRGHE (CAD ZHHICIRZS)
PSR U. 1A 2EBOBERBELH YRR 12 MBTES VI AVFaTLEZRATYS, ©
DL, EETH AR ERLICHHZBIRO. ARVCH>THEMP ST TUNEAT Y
FTwTLTOE, I i AT TV OME IR « IR TEETEDHETH S,

52



3.6 MBITHRES

MR 7 — 2R HERTT % L0 S K GO TSI, B B IPNT 6 T &R RHDUT
W3, BIEHESRIEETOAYVINERL. Y—T917y (@—&ZA/—Y) DF—ZN=AIKH
BrL. fRICHE - ZTES,

SATLEE
41 ERBEBIRATA
P A R, EWS L PCOYSA T U e—EEH. 7°D7“5M)|’11!‘)JM:‘7::8
7 A I—RIA 15 728bIC ESPRi @ CAD/CAE FERELIIMT IS PIE BEHE 2k Uz, AR, itk
DRI AT LDR=RA LI >THEORFHEICRFHI AT LEERLTa2—Y— 1D, /\XU—F‘%
ANTBEGR. 7547 VMR B R LI ZICERENZ A=V TEO—HiERZZ LN T
pa

IR, WDIRO FO N B TRy T — 7RO, SRS — SEEiER. ESPRi 7—
L, BB Sy Iy T, RGN RLPE O [ EEls, Y— MERRREEINE. 72778 A
AR EERIIR->TV3,

42 BRFRIATLER

RSN G ALi 2, JOB Y — . s -7, JOB a2 ba—jVAP (7 /)5 —
vaY) THENTVA,

Dt T Al e L BT — R N—ART I AL SA TV

(PLATON. JOBH—Y) HHDERICHUTT —ZDREEPHOH L 2B,

JOB ¥— \i&, FHEH— ISR UTHRNT JOB 28 AT %, FX7Hhaod JOB DXk IR 2R - il 4
TRV I AN EERY —NIKET 5,

st (CPU) U=\, JOB N\ oVIWSANT—R2LRIBEETHAZ Y S 227D, R
etz 94419 %, BIEYS & SGI D ORIGIN (R14000 500MHz X 16CPU ., AEY 16GB . F¢
A% 560GB) ZFIHL T3,

JOB 2> bra—)V AP &, F17H JOB DH#ET PIKADEL M - HHPS, Moy 77 /LR34 T
A b7z JOB Y NUKBL LR B2 R 5727 7V r—2 3> T ESPRi &[HUHEA  (EWS . PC)
THIId 5%,

YAMAHA MOTOR TECHNICAL REVIEW

53



4.3 f## JOB Difihn F—HH—s%
AT JOB £ A2 5 G FAE Wb, 15 JOB o -
EH - BIEE T MRS (B5) % l/@’ o

RS 2T Lo HIAAT C 21 WSO, R i iﬁi o [iy;w\‘m—:{]

DVSANT =%, SIS T2 T NG d) a7 iy Wl BE B
i gl o
R LR TEBIHRITLHTE, BT, = ~ e 7

YIRS OETIULE, MR TE%, DT — ®/ —

LN BEHE SN S 72D N— Rl

ZESLTO0B—HEE->TV S, [ie27 i ]

@OPLATOND S HZ R1TT 3BT —FBIRLT— 5 —/1\H
50— RK¥3,
@VIVNFEBSIIWINANT —%. sTHERTEAI YT M&ERK
LJOBH —NICF—5 £3%3,
®£Z*f—/\‘bsBﬁﬂ*f—/\‘l:?—aﬁfﬁéhﬁﬁé—fﬁéiﬁ
@%’rﬁ%@?& 04774 )L&JOBH—/NICRL. VILNI/FH
AHERETRLT - Y — /NIRRT 5.
5 BRT T L ERETJOB DFn
S DBIREE =
RO THEE 1. MR, RN O XS B 213 E LTV A )N (ABAQUS) 1T
WIS B7HD I/F S, 2. AEZC TN &, FfiBHFE DR 1 LI RATEEREDVED A B #2175
3. E—ZYAIINTL—LDETIVERIR B ENTZRETETE | BEREIDSTVIN, D7
L—L7%Z22—7 b Ul IE S RE OB BB R L. #TE 1HTERTE3E51C93, 4.
ESPRi-CAD ©V Vv FEEHE CIES NI T — ZITH U TR E KRS FER D T X A KERERI T 350755 . 5.
KBRETIAOWNIGEBCHES, BEREZTVA,

HbYIC s

R T L I N ———
IR MO B KD CAE ITHE 2 BERIBA A AP DRIEEL T B, S8, (NSO
ZHEMUIEDNSS AT LR NG, REAIEa— 2R A 2 DTV E L,

TE &

YAMAHA MOTOR TECHNICAL REVIEW
54




CAE 5%
MCEXAIRICHIFS CAE DFIA ~HitEDEERTER~

Use of CAE at Motorcycle Operations -Diffusion of Structural Analysis

‘EH ;E? Mikako Ueda
@ MC XA FHMFARE CAD/CAE YL —7

The SD Group was established in YMC's Motorcycle Operations 18 years ago for the purpose
of making effective use of structural analysis techniques conducted in the Research Division at
that time. Since then, the group has maintained its activities focused on "enabling the designer
himself to conduct analysis for application in motorcycle development.”

Since the group's foundation, it has grown through periods of establishment, expansion and
decentralization to arrive at our present state. In the process we have achieved our initial goal of
"enabling designers to conduct analysis." Beginning this year, advanced CAE technologies have
been integrated into the development phase, and thus we changed our name to the "CAE Group"
and began new development activities. Plans are to apply a broad range of CAE technologies to
motorcycle development, including not only structural analysis but liquid and system analysis as

well.
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Use of CAE at Sanshin Industries

BHE X3k Fumio Numata
O=FI¥H RNOEIE HMETEIIN—T

Sanshin Industries develops and produces YAMAHA brand marine-use engines, and
manufactures such products as outhoard motors, PWC (personal watercraft) excluding the hull,
diesel engines (inboard motors and inboard out-drive motors.)

To ensure reliabiliby on the water, all products must be lightweight and durable under tough
conditions. One of the main functions of CAE is testing to what levels this combination of
reliability and lightweight quality can be taken. Its use is also becoming more and more common
in other areas, mainly strength through FEM and rigidity, but also vibration, noise, temperature
and flow (CFD or computational fluid dynamics.)

Although it is most appropriate for product development uses, it also has many uses in
production technology.

Also, a wide range of uses of CAE methods are recently being considered for advancing

process engineering (testing revolutionary developmental processes.)
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CAE by MORIC and Case Presentation
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MORIC is a member of the Yamaha Motor Group. It develops, produces and sells electrical
equipment for motorcycles as its main business. In recent years, efforts have been concentrated
on the sales of merchandise that incorporates small electronics equipment technologies (i.e., our
core technologies) outside the Yamaha Motor group. However, the lead-time from development
to the start of production in the electronics industry, which is our competition, is only six
months compared to the nine-month period of the motorcycle industry. In order to match the
inter-industry competition, in addition to conventional advancements in concurrent engineering,
development requiring only one or no prototypes and faultless preparations for production are
requirements for shortening lead-times. For this reason, the R&D Division must make efficient
use of simulation technologies, use prototypes for product verification only and increase the
overall quality of our output to include simulation technologies for the preparation of highly
precise blue prints and specifications, thus allowing production equipment to begin operation
simultaneously with the output of prototype plans.

The Production Technologies Division must utilize prior samplings of problems and
simultaneously use simulation technologies to design dies that require long lead-times in order
to eliminate the need for reworking of dies.

This paper deals with the adoption of motor core laser-processing equipment recently
introduced for practical use as a means to reduce lead-times, and our development of automate
programming for it. We also present example simulation technologies for die designs. Owing to
the implementation of these technologies, it was possible to reduce the time required for making
a motor core prototype to one-fourth that previously required. Regarding the development of

dies, a thin-cast die was achieved with only a single modification.
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Use of CAE at YEC

YEC [Z&1F75 CAE DFIHA
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The CAE (Computer-Aided Engineering) Group of YEC was launched in 1991 to promote CAE

business based on the accumulated technology developed in cooperation with the YMC group

with external approaches in its scope as well.

In addition to a wide variety of analysis management for departments and affiliated companies

inside the YMC group which do not have a CAE environment, the Group conducts activities such

as consulting including initial analysis education and CAE seminars outside the YEC.
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Winforce TRY

BI% B  Yoshihito Ozaki
OIFHEEXMEANSEET H— ~EY

¥ 1 Winforce TRY

Within the kart market trends in recent years,two user categories at the demographic
extremes stand out as remaining relatively strong: the younger users of the so-called "kids"
and "junior" categories and the middle- and older-aged users who have the accessible income
to enable them to continue the sport. In response to this trend, we determined that efforts
aimed at these younger users who will be the core of the kart market from mid- and long-term
perspective must be undertaken urgently. As a result we developed and released the "Winforce
TRY" as a child-oriented model for this category, which we had never addressed seriously with
products or promotional measures in the 20 years since Yamaha Motor entered the racing kart
market. Here we introduce this new model, which was developed for the body size of the target
age group in a way that would not compromise the performance of our existing adult-oriented
models. It is a model that would thus provide a full-fledged, high-performance racing kart at a
low price, and stimulate expansion of the young age-group sector of the kart market with its

introduction.
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Automated Stock and Picking System for Genome Research

n R $8K {ERL Nobushige Suzuki {4 BEEES  Mutsuhiro Sato
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At YEC, as part of our efforts in developing new businesses, we have been involved in the
development of various types equipment for the field of Laboratory Automation using existing
Yamaha Motor Company robot controller technologies.

One of the areas to which we have directed particular attention is increasing efficiency in
genome research related to the development of new pharmaceuticals. Here we introduce the

“Automated Stock System for Genome Research” that we developed in cooperation with Y
pharmaceutial company. This is a world-first system in the industry that integrates a chemical
compound library (one million compounds) with an High Through-put Screening system to

greatly increase research speed and efficiency.
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Automated Stock and Picking System for Genome Research
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NOUVO

ASEAN Model NOUVO
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1 NOUVO

In the ASEAN market, “moped” type motorcycles with a centrifugal clutch and underbone
frame are well integrated into the societies and daily life of each country as “commuter”
vehicles that people use to commute to work and school. Here we introduce the project that
developed and introduced the new model “NOUVO” for the ASEAN market as a comfortable
and enjoyable type of new commuter bike with added value to attract new demand without

cannibalizing existing products on the market.
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ASEAN Model NOUVO
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ASEAN Model NOUVO
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NOUVO
ASEAN Model NOUVO
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ASEAN Model NOUVO
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YVP-Xg

% n 5. The Lead Free Cream Solder Compatible Printer YVP-Xg
nn j i 2 &% — Kouichi Sumioka

@ IMBINZ— FfF—L

1 YVP-Xg 7Y —LlEA7EZEDRIE

Along with the remarkable advancements in mobile devices such as cell phones and laptop
computers, automobile control systems and other electronic products that have furthered the
IT revolution and its remarkable diffusion in society, have come an accompanying demand for
more compact, higher performance electronic components for these products as well as denser
mounting of them on circuit boards. Given the exceptional situation in recent years with the
economy exhibiting deflationary tendencies, there have also been strong demands for cost
reductions.

The integrated circuits (ICs) to be mounted have also evolved from QFPs to BGAs and CSPs.
And, since it is often impossible to verify many of the solder points by conventional external
visual methods because they become covered by such electronic parts after they have been
mounted, visual inspection equipment that has been used up to now is no longer viable.
Consequently, demand has emerged for an inspection function to verify the condition of the
solder before the parts are mounted on the printed circuit boards. Furthermore, as one measure
for addressing the environmental issues of recent years, the capability to use lead-free solders
has become a pressing need.

Given these changes in the market, there have been strong calls for surface mounter
production line equipment with high productivity, the capability to accommodate a wider range

of electronic parts and a higher degree of precision.
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The Lead Free Cream Solder Compatible Printer YVP-Xg

While YMC has been selling the "YVP" cream solder printer since the summer of 2000, the
new "YVP-Xg" lead free cream solder compatible printer was developed in order to answer these

expanded market needs.
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The Lead Free Cream Solder Compatible Printer YVP-Xg

Y R

7 —LEAEHIRIE, 5 7S 2 Sl g
HtrowEMm FICKERL, JV—LRBARERHEE
#1150 p m TR T2 EETH %,

HIRNiCidEs,. A2V~ ZA7 (EE t0.15mm T
HIRI L 72O BHINC 72 5T B) EAF—T (N
FTOV—LRBATEEATHINCHUAMR, : : e
%) iz, I

EHOAK TRNE, Fidoksicks (A3). i s
(1) S E R AT DI H B —> (¢ 1.0mm) ﬂ
TARAST TR, TNENONERITS, o
2)(1) DF —2ZIIH MR FAEE, YAV
I T AN IS (VAT Cul 111 ¥ i o e R e R
(3) AF—VICBEMIER S A TIRIET, <A LDV V=LA R AF—Y TN BI S8,
SRATMTIEATZZMUIAR, XIS, GEE TR
@) DDA Fifid D FREEE, 7 —LEARZS AT MO SHkEINS, (R TR

ST — (A

M7V —IATE. KD Sn-Pb RILFHIIATZDOPh ZHEILLIEEDTHD, SnAgCu Rl
Sn-Zn-Bi RICKAIEN. BERATZA—I—DHFHEHPTH S,

Sn-Ag-Cu ZA TR THBM, KD Sn-Pb FALAI AT, @A 34°Crn<, T nEAvE,
BAER—IVADRELRT VY, FD8, HIRPRIERONLE X L2 IN—32)LT7 T4 A MEL
Hoxiikn, Xo—EBoEER EARDENTNS,

IS, LUK, HEORRAZ M KREL, HMMAmuhEws LR ERf>TW05, B3 D
E3lc. BAEDHZT2ERUCHNTOT, BER TS, A7 LI ENRIE ATE 5 K5 %H]
il TiE I Y & 72> TL %o

FHE. ZAEA—H— LY THa—A—H—DFINC LD, BTV —ZAEORBIE, 27D S
NTETVAEY, FEFRUGEINENEEH S,

T T SRt N—

Binginid. 87V —1d A2 KT BGA.CSP FiBmN\DMIGZ A A U, I KEMcI A 25K L
HHHE, EREME. PURTE BEROME. AT T FUAMERCEAEEZ e RRACI5HIG 12% L Lo
Ml e Lo

YAMAHA MOTOR TECHNICAL REVIEW
97




M7 Y-t o U —AlZATZENRIER YVP-Xe
The Lead Free Cream Solder Compatible Printer YVP-Xg
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The Lead Free Cream Solder Compatible Printer YVP-Xg
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The Lead Free Cream Solder Compatible Printer YVP-Xg
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F2.5A 4-stroke outboard motor
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Enactment of environmental regulations in countries all over the world meant that the present
lineup of 2-stroke outboard motors for recreational purposes could no longer be offered,
so supplements to the outboard lineup that meet those environmental regulations became
necessary. This was the springboard for the development of this lowest horsepower motor in the

Yamaha line-up. MBK in France began producing the 4-stroke F2.5A outboard in April, 2002.
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F2.5A 4-stroke outboard motor
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F2.5A 4-stroke outboard motor
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T Emergency Communication System for Yamaha Motor Employees
ﬁ m m j i 2l 3B  Tetsuro Nabata LU B Masaru Uchiyama Bl 3 Satoshi Kanzaki

$#K JEE Masami Suzuki HFF FE—  Eiichi Nakamura
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Abstract

With the recent expansion of the earthquake disaster preparedness area for the Tokai region
of Japan and predictions of increased degree of occurrence possibility, society's preparedness
to respond to an earthquake disaster has become a highly relevant and practical problem to be
dealt with.

Under YMC's existing earthquake response system, verification of employee safety was to be
conducted with the normal public telephone system as the primary vehicle of communication.
However, the probability of extremely high public use rate during an earthquake emergency
meant a high possibility that contact could not be made via the existing phone system. Other
problems such as the great amount of time that would be required to compile and verify
information about employee safety by telephone were also identified.

As a measure to improve these conditions, we developed an employee safety confirmation
system utilizing personal computers and cellular phones (i-mode) that took its hint from the
recent development of the Internet environment for personal use (in private homes). In an
employee safety confirmation drill held on December 1, 2001, some 70% of the people involved
used this new system. Recognizing this to be a model for a new type of safety confirmation
system with a high possibility of future commercial exploitation, we applied for a business-

model patent on it in October 2001.
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Emergency Communication System for Yamaha Motor Employees
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Problelp Prediction and Verification
Improving prediction accuracy and extending to Validation

i% ﬂ Makoto Housen
Q@SR HEER

In the past we had the opportunity to see the results of a questionnaire of people involved
in product quality concerning the problems that occur in quality control. The responses
from people in development and people in manufacturing are shown in Fig. 1. Many of the
quality problems were caused by "noise" (conditions of use, deterioration, variation in part
specifications, etc.), resulting in responses like "I never considered that category of problem," or
"I thought of it but didn't believe the problem would reach that level."

Just looking at the eventual problem, it is easy to say, "Why couldn't this have been anticipated
and prevented before it occurred?” but in actual development and manufacturing it is quite
difficult to predict and evaluate these kind of "unexpected" problems.

In this study we took these present problems as a point of departure for considering ways to
improve the accuracy of problem prediction and modifications in current programs so that they

render more certain identification of potential problems.
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AERO GEAR 21 Development - Wake Control System
ﬁ m % ﬂ Il {#A& Hisatomo Ichikawa PYH f# Ritsu Kadota
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X1 AEROGEAR-21SP

Within the overall slump in the domestic recreational boating sector in recent years, the
enthusiasm that young people in their twenties and thirties have shown toward wakeboarding
has been a noticeable exception. Some 35,000 people were wakeboarding in 1995, this
population grew to the 300,000 level in 2000; even marinas that are ordinarily deserted
in winter are now often seen thronged by groups of young people enjoying themselves on
wakeboards.

YMC developed the AERO GEAR 21 as its first boat developed expressly for wakeboarding. The
boat is packed with performance, functions and equipment in addition to its distinctive styling;

the Wake control system forms the core of its technological side.
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Abstract

Underwater acoustics is an important element for synchronized swimming. And, since a
temporary installation FRP pool was to be used for the first time ever for this competition at the
World Swimming Championships in Fukuoka, we were expected to produce a pool with acoustics
equal or superior to that of an RC pool. In the World Swimming Championships the effect of
the pool walls was eliminated as much as possible by positioning the underwater speakers in
the center of the pool. We also developed a new underwater acoustics system that employs
an actuator. With this system we achieved results in the maintenance of sound volume, sound
quality and evenness of sound distribution that were superior to conventional systems. By using
this system in combination with the underwater speakers, we were able to provide high-quality

underwater acoustics.
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Analysis of Underwater Acoustics in the FRP Pool "Swim 21"
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Analysis of Underwater Acoustics in the FRP Pool "Swim 20
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Changes in Biodynamic Functions In Situations of Anticipation
During Cycling
IKEF R Yasuhumi Mizuno SFE HY TakaoMoriya A B Fft Kazuyo Irishima

AE B TohruKiryu
ORI &2 — ATHMARE / FERRE / FBAFAFR

Abstract

What we call a Man-Machine System is a way of treating a human being and a machine
as one system. In order to develop such a system it is necessary not only to make objective
measurements of human action but also to consider subjective indexes of human reaction
as well. In this study we found that in operating a moving vehicle (bicycle), the (individual's)
riding characteristics have a big effect on changes in biodynamic functions and subjective
indexes. In particular, in situations where the rider anticipates an event during riding, the riding
characteristics appear to have an especially large effect.

In light of this observation, we measured changes in heartbeat and took surface-
muscle electromyograms at points where the incline changed on a riding course and
measured the test subjects' subjective indexes at the end of each ride. As a result, we
were able to differentiate two distinct groups of subjects (Steeply Decreasing RR interval
(SDRR) and Gradually Decreasing RR interval (GDRR)) from their RR interval patterns
at the time of anticipation of an event (change in course incline). Also, when Short Time
Fourier Transform analysis was conducted on the electromyograms taken at the time
of anticipation of an event, changes were identified in the frequency range. Using this
kind of analysis in the case of electro-hybrid power assist bicycle riding, we hope to

reflect our findings about the changes in biodynamic functions in our vehicle design .
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Changes in Biodynamic Functions In Situations of Anticipation During Cycling
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