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[Ninja ZX-14Rl

Ninja ZX-14R — A New Flagship that Delivers both Power and Controllability

KB O Takeru Ohshima
HE AZE® Hisatoyo Arima
O E%® Nobuyuki Nishiguchi

[£TIINTH—T>ZAN0. 1 DEDHIC] #F—T— KIZ,
[(EtREN077v 72y 7] 2B L THHEL & [Ninja
ZX-14R] (BRM LR : ZZR1400). EFIM /N7 —IC £ 558
ZUBINRE, 300km/hTHRE L AETHAIEELRE X & —
YU THYENS, HEETTHELIZERRABRHEE
%5, AT, 20 [Ninja ZX-14R] DOBRFEIZ DV TRENT
T3,

The Ninja ZX-14R (ZZR1400 in Europe) was developed with the goal of creating Kawasaki’s ultimate flagship model.
Its engineers gave their all to take motorcycle performance to a whole new level. This monster of a machine delivers
stunning acceleration with its overwhelming power while ensuring a stable ride even at 300km/h — it is also surprisingly
easy to handle even in everyday riding situations. This paper gives a behind-the-scenes look at how the ZX-14R was

developed.
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Fig.1 Conceptual sketch
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Fig.3 Newly developed 1, 441cm’ engine with 200 PS

(i) EEYPEREICEN MBI T A~ O ER
TL—2MEORELRLAA —VoOBEE(/ICED, [X
== AR—=VETNERBGIIIEDOTME | Lz LN
TeRRET NV EBZ DB AENY V) v 7 RFEB L7z %
72, BBEDFZHAMAY FI A MEJKL, Y r¥—7
Iy VEBLZA YY) Y7L, MR EOBT) L IR % 1
L7272 T, EPiReat b m Ese7z. R 2
— ATy T LY TRYOANET Ty 7Yy FITEHEED
LWESREE5.
(i) =¥ ba— RSB
KNBETCR#EIELLZZN S 7 yayary ba—
[KTRCJ] (Kawasaki TRaction Control) %ML, %%
DOREN Zfi 5 72 AR=YEFTH S, —HBRELITOR
HERETIA S —DATY PVIBERZT YA . VY
YWHE=-FOEEERATIUE, mKkez IRy —%
B2 flivsETEELDS.

2 I T RBaEET

TRETFT VOGP TH o7 [MEHD PV | 24w L,
WA TH o7z [HEEOM#E] 2 2 512mLd 5720,

—ZX-14R

—%RETN 7

V1%
2,000 4,000 6, 000 8, 000 10, 000 12, 000
I U REEH (rpm)
4 TUTiBE
Fig.4 Engine performance
—ZX-14R
—ERETIV

DR

50 100 150 200 250 300
B & (km/h)
SHAIZME  TOP ¥V TO7ILINE

B5 HnERMEE
Fig.5 Acceleration performance

AE%L Mlem’ IR L7z, LaL, TV Y UAREKDKE
{pdbl, HARKRA — NV _R=2bIARL, FEAREBHERED
EAL$H. FZC, 7900 x7hebFT U RIvYa
Y OMMEEEATER LR VI CEA N Y A b a—2 20
REZRBRY K& Lz, sk, AERRiBTmon Y
PHAXREZTIT, WhE MV RIECm L, B
HAEE L7z [HEBWARZ Y Y U875 =< VA ] ZEKT
&7 (B4, ®5). SDDIiToT4%HE - RIS
DWTHNT 5.

(1) T &E
(i) JEMik, WeHERAR— b

YO VEFANY FEEA N X DB SN L RBEEIR
EEET LI EICL D EMIEE12.000512.38 L, BBERD
RENESEZ. &5, Y ryFay FOWEFE— A
MOE XL LY oshn, PERR— ok, W5 VT
DY T7 Ty FICEYPAERE LRI
(i) ® 7r R

WP NIV T DY 7 N7y FIEL, NV T AT VT
PRI RT L. 22T, A7) Y7 OIAL%
RS 570, BRI CTA T ) v e mmib L7,
(i) YR &GEIRERE

Iy UMM ET 5 ERHMEDIZ A0, EA

JUGs e TP - 174% 9
20144 1 13



BERSE

FAITTub

TOVERE (@) gz b aimE

= ALY Ty RAT

- F VIR
BERRTR

B RIE SRR
(o) AA4NWT Ty MILBEX N BEDERE

K6 ATy MIEBEXR DEH
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Fig.8 Vibration damping through dual-shaft secondary balancers
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Ninja 250/300 — A Strategic Global Model beyond Its Class

Heh #Bt#E@ Kunihiro Tanaka
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Motorcycles with an engine displacement of 250 cm® represent a class that is increasingly popular as entry models in
developed nations, and as high-end models in emerging countries. The first Ninja 250R model went on to achieve an
outstanding sales record around the world after being introduced in this class in 2008. This paper will examine the distinct
characteristics of the second generation model Ninja 250/300, and the engine and chassis technologies that underpin its

exceptional product appeal.
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Table 1 Main Specifications
Ninja 250 Ninja 300
HSE (cm?) 249 296
T AR7XZ rA—=% (mm) 62.0%X41.2 62.0X49.0
j =&t /7 (kW/rpm) 23.0/11,000 29.0/11,000
> &= VY (N-m/rpm) 21.0/8,500 27.0/10,000
[EfE L 11.3 10.6
2EX2EXLE (mm) 2,020x715%X1,110 2,015X715%1,110
A4 —ILX—Z (mm) 1,410 1,405
= TL— LR AAVELFR
—bra (mm) 785
& ZiHEE (ke) 172
JAY hEAY 110/70-17M/C 548
Y784+ 140/70-17M/C 668

(3) EEHETXT
[Ninja 250, [Ninja 300] ®EEFHTLER IR

2 I T EaEET
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Fig.2 Assist & Slipper Clutch
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Fig. 3 Cam mechanism of the Assist & Slipper Clutch
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Fig.4 Radiator fan cover
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Fig.6 Effect of the radiator fan cover on temperature distribution
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Fig.10 Results of vibration analysis
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71000 — The Supernaked that Delivers the Ultimate Excitement

FfE B—O Yoichi Utsumi

B  {§@ Makoto Momosaki
FEO &17® Takayuki Haraguchi
F§ {#—ER@ Shinichiro Kado
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The Z-Series is one of the most popular brands of Kawasaki motorcycles, and the Supernaked Z1000 sits at the
pinnacle of Z machines. This paper will discuss various technologies incorporated into Z1000, from technologies that
realize its aggressive styling concept, to those that enable the nimble and sure handling as well as the powerful
acceleration feel adding to the exciting riding character of this model.
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A Supersport of Watercraft Jet Ski® ULTRA 300 Series

JNEE JAfEQD Hironori Kato
WS ERD Toshio Araki
JEZB  1E® Satoru Watabe
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What riders seek in a personal watercraft are powerful acceleration, greater maximum speed and excellent
maneuverability on rough water. To meet these demands, Kawasaki developed the Jet Ski® ULTRA 300 Series powered
by a high-output engine featuring an ultra-efficient supercharger. Kawasaki then added further improvements in the
ULTRA 310 Series, developed as the 2014 model.

This paper discusses the structures and distinct features of the high-powered engine and hull of the Jet Ski® ULTRA
300 Series — a supersport of watercraft.
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Overwhelming Performance Motocrosser KX250F
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The Kawasaki motocrosser KX250F comes loaded with numerous technologies directly derived from factory machines,
including the Launch Control Mode, which gives riders an advantage in getting a good start in motocross races, and the
Dual Injection System, which optimizes fuel delivery at both high and low torque ranges. This paper presents an
overview of the features of the KX250F and the technologies supporting them.
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Fig.9 Example of main-frame stress analysis
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Advanced Simulation Technology that Enables Front-loading of Development
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In order to develop attractive motorcycles with greater efficiency, it is extremely important to achieve high quality and
performance upstream in the development process when there is greater freedom for design study. To enable such front-
loading of the development process, Kawasaki has been developing advanced numerical simulation technology and

validation technology.

This paper will focus on aspects that concern durability, and examine how such technologies are actually applied in
virtual simulation, body weight reduction and road simulator testing.
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Fig.7 Vibration test for exhaust system
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Fig.8 Distribution of fatigue damage in exhaust system welds
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Engineering Riding Comfort and Aerodynamic and Cooling Performance in the Sketching Stage
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In the development of a motorcycle, design is as important an element as performance. Therefore, a technology for
achieving the optimal balance between design and performance during the sketching stage is vital. This paper will
examine development evaluation methods for the chassis during the sketching stage aimed at improving aerodynamic and

cooling performance as well as riding comfort.
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Fig. 1 Optimal balance in the sketching stage
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Fig.5 Wind protection evaluation of 1400GTR

FAL=J )y TTRIST N

BRI ERAER £ ECFDEM#ER

(a) ZX-6R (2005%E7 V)

6 EUREIHETDEAIRIL

2 BEETOHZEAN, SHATFEFEOEEL

A HCFDMNT &2 FEHE$ 52 d 72 0 A 34 12 CHREE S
— 5 ERAHL, TETVOREAD ERL T 5.
Fefif T DMK ER & 2B CFDAT O AR X o ik % X 6 12
AT RWHIE600cm’ D A —3— 2 FK—y [ZX-6R] ?2005
EBIU2009EETFVTH L. 2005EEFNVIEHTVDT
v =B KRE L 7Y v TEHTEZ RITTEHTH
5. 20094 EE T VIR T V8 P RTHA VLo T
W5, AARETIEL LI AVH 5 08B Tl g
AL L7z 25, 77 v TEHORMORIE L I H T
WiH D, CFDfT CHFMBRICHEITE TnD Z &%)
"5,

IV Y UG HPERE RIS oW TR, 2 LA BTV (R
TREHAKBHNETE WA, FHA v Lotz %
B35 &, A RERIE P, MEETE 2 2 LT L,
20D, KB L 5257V — % ol )iw%x
INRNRGERT 2 2 TRRIET A2 LX), RFFICK 5220
ANHTTERBFCEHIL, 22)) & Ol b T & 2 Hifii & B
HLTW5.

3 EEFETFAFEOEE

B ORERIREIRO 720, BT Y U v B ER
T EDRTEDL Y v — VRIS THEEZBHE L2254
F—omEFHIZFEGL TwWD. LaL, BJEUIRZ 2w
7O ETFUNT L LDV LVOT, HEBICLS T A
&LIT—TORRBIIHRVNELTH A, BEIHFICIE, &H
CFDANT T 72 Bd Pk 2 Lk TR CRfflis 2 B2 D
N, JAORNIET T IRESMETERERSFHT S
CENEELRDL. Y —YRBTIEIA V-2 OiRE
EH 27-0, RMERHEN1ICH S L) 1Bk
L728JAGE A A2 8L, BEFB IO -7 97
4 =X DEEEFULZ: (B7(@). ¥Y—FEFF7 14—

FAL=T )T ITRIFTN

AARERER 2 ECFDREMTIE

(b) ZX-BR (2009%E-EFIL)
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W& B T4 5 =D v — BT OFHI & TR R O
REZR7 IR S. WBORESAAHFHRTE TV 5.
KT T, WIS X BBIREZT TR, PFRER LD
R S O OEEL ETNMALT H 2 LX), mE
WL THOHRBIRZERS PHTE S L) ko 72,

4 Ry FEREETOLECFDETOBENME

VLTl R7z X912, SHCFD#NTHr o & E LI &
0, EHEEI TR R8BI H%)), GH - BJRO ST
WHTRE & 257285, XD RIREMNLEFTDDIZ, ATy
FEECOEBECFDTOHEb 2z D T2 (K 8).
HEMbICH 2o T, +V) I FVD 3 RITETFT VT2
252 ,7%<, CFDNTHOTFT—=2ICFIHTE S L9112
FTAHLIENKRA Y VN h, FYVTIFNDIWILETIVIC
(&, CFDITICIIALE R, K13 —Y ORERELRD,
EHIZ, N=YNEERLEOEFERPEENTBY, CFD
RN D20 DT T — S VER OB EE 2 5. HEk, Zhb
DBV R TFEETITo TWizds, Iy By riiin e
RS 5ZET, BIEEEERZE L, BTAKE HEME
T&5 &9 hot. ZOEBCFDFEN O HELEAMIZ X
), CEDENIHE TN DA S N 2 KIEICRERAL L
R TE L Or — AR B T5Z 8T, A7 vFE
BT, FHA vk, 2B GERRORBEILEXS Z 2
TE5 L)% o7.

b &N E

Ay FERBET, FHA L2y, GEMERRDNT VA
TROELSE LA I L7z, KBz 27 v FEREET

TLAETIVCED
ZHFHE

BIFBIED
3 SR

F?f&l?—)

h?‘f&l?—)

TIRIWEVITVTILED
S BECFDfEM

i TR TEDI— 2%
LW\ 3oL —var

8 Ry FEETOLECFDEITDER
Fig.8 Application of total-vehicle CFD analysis in the sketching stage
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Developing “Fun to Ride” Factors that Attract Motorcycle Riders on an Emotional Level
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The chassis as well as engine performance needs to be improved in order to enhance “Fun to Ride” factors that
appeal to the rider. In particular, a pleasing engine sound, excellent riding comfort and greater handling stability are “Fun
to Ride” factors that determine the value of a motorcycle as a product. As such, they are essential in maximizing the
brand appeal of a model targeting customers in advanced countries. In this paper, we report the technologies involved in

creating these “Fun to Ride” factors.

¥ AN E

M41E, “Fun to Ride” Z ik KBRIZT A ¥ —12Fef5 2%
W E—Y —H A 7 VO ZEELE LTS, 0
“Fun to Ride” #BIMTA2ELZOHIE LT, WIIRT [T
Yy Roil], [ LHOWH ], [ e
D] »d 5.

O [=yIr¥y POl 2o rdy v P

N 2720 QL ORFIEHE & 2 > b o — )V

@ [FEY.LHOWM] [ L] 2RESLELTS

I Y Y5 OREY & B 2o I B 72 O AR
BT B
@ [t tEomn ] 94 75— offtEr s X <
YE D AT 72D DFEATH O ARSI GBI & A REI 7
WA 2RI BAR.

(a) ZR—YH4A4T b) ZAVALEAT

1 E—424—HA47)0OhFIT)—
Fig.1 Category of motorcycles

1 IO 82 FOER

Wik, FEOBEHEIZETF L0, Wb bt
YREEBTAFMEZHEL TS, AR=I ¥ (4 7T
BHHDYY  BEMEEKEZRIML, TAVH 5L TT
F O L WY U R EIRBIDSH F o 72 ENERANE )T & 7 B
E1). ZOLI%I4 5 —DEEIRA»T LY U F
BT 5720, BEE L ERBINICH 2 2 B RHn T
L, oo BEICYY Y FEaryba— LT b
HrzE L&z Zhooiiig, [21000)" OBz
OB EINTEBY, WAL AEEN 7 h KA &
NTnw5.

(1) EEMEEFMERAT

Btz m e S 5720121, HEDOLHZMERL T&
SIS 2 D B A5, b oML v BRI I3
EAETE L WHRZIRH 720, HLVWIEETH 7. £2
T, BEICHFZL2DODL % F¥WICH 2 5SDiE
(semantic differential method) #~X—ZIZLT, E€—%
—H A 7 VO¥ 7 v T AR L7227

K2k, AFK—U ¥4 TOEFNV6HEME (A~F) %t
R, TV HT Y ROz L726TH 5. TEHL
FIZd 2 oo FHENCAED T o, BIZRZ 2T TR )
ITEDWEEL o TWD. Tz, T4 F—RBEOAFMEIC
Lo THIRIZEDNH DL, € MIEZZFWY Ho#Ew
LN TnAE, INLDORE HFENE L ORIt

38 D@ BAHIEAIR BT Bk 2 7 205
GO@ BATHIEARES BATAITERT MERFTEHS

=P (BRIRER M)

® E=F—HA I NIV I VN — HMARE H—#ilE



07 g &

||
T BHDHS RN H B BHDH3
" E
:E_H \
-_
- e \RE
HoZUY
I:]<.EE b 20
B-I:I D | F o An
WC
I D
W sv-gRE ||
O s1a—kx8% ||\
||
S

2 EFIL6HEE (A~F) OI>I Y KOERENR
Fig.2 Impression of engine sounds of six different models (A-F)

ZHIRT B 2 & T, HbkAERH ISR IS
Stz Bt T b

HggTX&% 7 Fo

(2) > rar bO—JUETT?

HEELT LYY v FE2EINT 2720, FFSHMER2 S
THER R DG ERNT R, AT T VI L 5 BB % G H
LCTWwh. 727 )—FKy 7 2ZBF5{HBOFHR,
PR~ 7 7 — DGR EOMREL E o 27w, HEEL
T HEBEEIOEDT 57200 KM T 5. X512
w1 k)% (CFD) frickyp = v
WOEIRE Z P L, WS & o m 7 % X -
TWa. HEXENRB OB % K 3 12K,

DX BT AERTHMEETVEHMET LD
D, BRIIIE, CPOHIZXBEY RAARDBLEE R 5.
ZODEHILT, BrxEFONAY Y Y FEHEBICELA
TW72 720, SIS EOFICL MM R F 2 —=
JEELTW5

R FE]

3 HERENIREI OEEART

Fig. 3 Calculated pressure pulsation in exhaust system

2 FUOHOER

(1) BE=F—YA7NIIE T BEFES

IRENIE—F —H A 7 VOFD LA A 5 HEE R
FETHY, BRI Z IR T LIRS v,
CRRERBIIRB 2T A 2 LAY, R LOHER LSS
LD EELE R D,

Bl 2R, &5 2 HCHARCERT ORI Z AL TAKR—
FA—HEYVERLEAR—Y ¥ L 7 TIE, BARIREIK
EVESAF—IIAPITIER LS. DX ) ROV T
FRBIZMZ 2 VBN H L. —H, T AV Y F 4 T T,
LYY VDB Y YOS B ARET & LM IRE)
PIFENTBY, COWFHPEY OREL S 2HIL LT 5

UED X HIZE=7 = A 7 VIZBIT IR, FD.O
WOBEIS, WA 7T) —ZLIZMz AREIRE & X
FNBIEE 2 XHT 2 UEDDH 5.

(2) |’V O BT

WMHDE—F —H A4 7 Vi, ZORHEOWMIPERED S
EW%@%?MT&@E%@Mﬁ/xTA%%ltfw
5. ZORNTY AT AT, RS RE A RERDE (FEM)
TEFMEL, ZU Y rabdsddarRikhzEEL, H
R T OIRBY it % FFAG 5 5.

AR=D T A T~O#HEABIZR 417, ZOHhT T
=T, NRBRBEHOWHILLEEINL 2D, AL T —
AR T 7L — A ORFIEEEZITH 2 LT, WMaEhL
OIRE 2L, FH LHEHESETVED

TAN A F AL TR L TDH RO 2 F it L T v
5. TOHTI)—TIL, FEWBWYRIRBOWEILDSVLEL 2
DT, AR=IZATLFRLRY, @Y RIRDHEAE S
N5 EH, FREROMELZHFT LTV

;h%@ﬁmi,Z$~/&{7@mea%wwma
ORI B I N TB Y, WEMRIHIC X 23D Lo
RIZHFES LTV

— BEEER
|| — mEtmE

IRENEE

I OLEEH

X4 LEREFERS 2T LOBERE (RR—Y2147)
Fig.4 Example of application of the whole-body motorcycle
vibration analysis system (sport type)

© BE—F—HA I NKILY I v h 8= — iR AT

JUGs e TP - 174% 39
20144 1 H



BERSE

3 BMREMOMEL

(1) FITPOHEFEREHBIEM
I 45— DOEFMEEEY AL 20121, BEOR—-2 L
7 BAEITREBRIC BN T, T4 & — Okt & B H
B 2 ERWICHBET 2 2 LS EETH L. HAARE) &
u,74?~ﬁﬁmﬁ#é$W@mg%,iﬁ@ﬁ%%7
WAEZ BIRENCHEE TH 5. Z OFAEHIZIX
h&ﬂkﬁwféﬁwwwﬁfm#ﬁ%&%%%&@Lf
Wh, BRERHIT 254, ORI Z25HIZEE 2 v
T2 MBI OMMEN 2 HHEFHIT 2 Fiksdh 5. LaL,
E—F =% A 7 VoG, HARERIEVZOFHIGER
DOREIARIIIRE L, EEEREZL L TL £ 9 &
Mdb, FIT, BHTRREEEMEZNLIOTIERL,
iy I ab—2 gy EEETHHIZ #@UICHAGDE S Z

BB 3IaL—a>

EAER E—FDOFERE

EITHD
37 [ UF HEHE
. EfTHD

E-FEEREZRE

@
EHEHEFOLH
_’[ (=ZHBXF5%) ]4_

[ iﬁ¢@$w2%<ﬂ

H5 ETHOEGFEREES ZFLT7O—
Fig.5 System flow for measuring dynamic deformation of
motorcycle bodies

ETEHA HfESIal—Sa> ®
o (EATOEHER)
VT HEA tEEA
SHEHOERE DY

X6 FEITHOEFERMEHRERMOBE

Fig.6 Outline for measuring dynamic deformation of motorcycle bodies

&, WA R4 ZALT B BAEE & i/ NRO & o —THE
W3 2 Heafi 2 S L 7=

LY AT A 70—%R 512, MEZR6ICENE
TURT. EATHORE 2 F 2 22463 2 AR, HARICE
5 % S 2l 2 OIS L7 2 02T (A%
HE—F) OERAEDLRFICIVRITELEEZ. BL
DIZ, OFFEMABIEY I 2L —3Y 3 Y2 X ) fifko ARz
HE—FITLOERREL, ZRICHIG LZ0TAERD S,

12, @QFEEfTTICOTAZERNL, EARERE—FOD
FTAREWET A ETRE— FOLEREESERE2EREGD
H5HZEIE-T, @OETHOERDORLNI BT 2 FiFZ
EERODLYATLATHA.

R 7 1289 & 912, BAKICERAE U 5 SR 7 i 1%
ZAX (FAXRY Y a3 V) POADENLWEE, =0
VOB S ANIZZ BT = —ViRIITH 5.

EATHOHEARETL 2 K L RO B 720121, EfTHO

ERERE— FOFGFE (LT, = FE5E) 2%
F—= I LRDBLENDH L. T, EBATTITHEL L,
MOEANR— A TR 2 O3 AN S E— FF5HER
Wiz FHIT B EAERLIRE Y 2 T AORBEICK &
T Ba BT 720, )% O3 AGHIALE 2 IROBIM T
aam Lf,

=P 51 (LHEN)
= A1V A(E—AN)
=P F1—1iRS

K7 E—2—HA7IVIERTIHE

Fig.7 Load acting on a motorcycle

8 ETHOEHFLER

Fig.8 Dynamic deformation of a motorcycle body

40



M7 A7 SR

« fil &4 DRFEI L TOAROT ADFEAT L ILE

< EATH, IREOREE 2T R iE

< ISTVREEAS 7% 725 I TR R

AT OREER 2 ROHEREZR 8 IR, T0X9)
WCEEFFHN T — 7 2 b L IEITH O BARLETE 2 L
L, ERMICFHIET 2 2 &SRR L %% o 72,
* = PG EAEHOKE SOEAETRTILELRT.

(2) HEERYT V1 > BIEET

E—F —H A 7 VOimikEHE, EE, R REE, IR
B, WAL MR ESFESE RFMEA 2R 5 B
HbH. KL, HMEOREE D LICERE O EL
RN X BIEY AR EIT o TE. LA L, B IR
MERTL ) BTN TYA ¥ %2155 720 O EAf -
YIEINTn5.

FIT, B=F—HPA 7 NVDOKA =V EHNS, B R
B, RE e EOMREE L S ETRIBE S R A IRE
Kb B WG AT R 2 A L7z, ZOMEXRK 912
Y.

M BLE DS RE e a2 M 2 e L7tk 2RSS
T, BREE, B EOMRMEAIEET S LT, RHER
&R DIMMELEE HND. 135 NSRBI O
RERIZTHA F—AHEALT 52 & T, THEMICHEMS
NIBEREM T A~ (BRRICEST SN2 TH A ») 2 F
B % Bh 2 ENWEEE o 7.

AP 2 HOTEIEL 7284 —id, Ei7RBRICK 55
A5 =FHIbE L, A —IVICERT 2% Emmicit
BTEDLLHITRY, 54— “Fun to Ride” DFEH
WCKRELSHBTE

b &N ZE

E—F—H A4 7 VORIIZEITS “Fun to Ride” %4l
MT2ELRERLLT, vy r¥yr FomEi], [#
DO HoE |, T EEomE ] 1S 2000 M r
WAL 5B EREINSOFM 2 S SITEELL
IV BEMIMEOEVE =7 = A4 7 VORKEEEDTH
<.

Z2EZX®

1) 58, @k, B, M md¥ A 740 v ¥ T
=R LA —=rS=% A F v ¥ [Z1000]", NI
T THH, Nol74, pp.l8-21 (2014)

2) K. Matsubara, Y. Sakabe, M. Aoki, H. Yano, M.
Tanaka, M. Yamada : “The Impression of Engine
Sounds of Sports-Type Motorcycles”, The 10th
Western Pacific Acoustics Conference (2009)

3) K. Matsubara, N. Nakamura, Y. Katsukawa, K.
Furuhashi : “Development of Intake Sound Control

s amE LA

EXETEREDERTE ikl

9 HEEMT YA DRI OBE

Fig.9 Overview of technology for creating functional design

Technique for Sports-Type Motorcycles”, 19th
Small Engine Technology Conference (2013)

4) BN, B i E O LM b (RS K OV
W), BB NS = 2 — A, No.3g,
pp4-5 (2011)

5) W7 I A% Bikd A FEIE I [Ninja 250/300]",
JIIG T8, No.l74, pp.14-17 (2014)

6) Y. Nakamura, K. Ichikawa, T. Kawasaki, Y. Okade,
H. Ishii, A. Yamazaki : “Development of Technology
for Measuring Dynamic Deformation of Motorcycle
Bodies”, 19th Small Engine Technology Conference

(2013)
‘zc’
4
i

Ve v
"gﬂz (A 199
*H #BE nE BX HH 1T

A\u
D

) A

AL L/ AM;\
thif B4 g =B I g
;’;nai!

/ \‘ y
hi HFt IINIRE=A

JUGs e TP - 174% 41
20144 1 H



BERSE

1338WVW\D—T 1« —)L EIRIRMEEED AL

Balancing Outstanding Power Feel with Low Environmental Load
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This paper discusses technologies for improving fuel efficiency and reducing harmful substances contained in exhaust
gas without taking away from the outstanding power feel that is the hallmark of a Kawasaki motorcycle. This is achieved
through technologies that improve engine combustion and control fuel injection volume as well as catalyst technologies.
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Fig.2 Predicted residual ratio of exhaust gas
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Fig.9 TEM images of precious metals in catalyst
(Fresh and after degradation)
"TEM : Transmission electron microscopy
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Accelerating Global Production through Upgraded Manufacturing Capabilities

Hi  #BQ Yutaka Tabata

A& {#E®@ Nobuhiko Yamamoto
#wA HEG® Takeshi Matsumoto
TEH—EI@  Yuuichirou Adachi
KiE F=zZO® Hideyuki Ogishi
AFE —3%6® Kazuhiro Ishihara
JAE Fk@ Hideo Kawahara
HFA EAB® Atsuhito Aoki

Litig, HEETSHICSVWTEE,SPFFEICES /O—N
IWVER ZTEBEIED B & EHIC, BRTHEEENRSE L
T, bOIKNHDEELER > TV 3.

AT, I>IC0aHAEPREICTESETdEED
ICHEERENALEEERLAY) D 4ORE, =aEtz B
LB It EFIRRE0Ay MCEVY) BEMEL =54
ERBNT 3.

Kawasaki is taking active steps in emerging markets to implement a global strategy that covers from production to
sales, while seeking to upgrade its manufacturing capabilities by handling production back home in Japan.

This paper discusses the development of a cylinder that contributed to the production of a lighter engine with higher
output while improving production capacity. It also introduces readers to cases in which robots were employed to
automate welding and finishing processes in order to achieve superior quality.
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Fig.10 Robotic system for brush finishing
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Optimizing Aerodynamic Design through Testing with a Wind Tunnel Facility

A& #=fE@ Yoshinobu Yamamoto
BAX] =@ Kousei Hokari

/Il EF® Keiji Sakagawa

BEfR 2@ Hideyuki Shirogane
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THd. EURHERICEY, E—2—U17ILDEEREEE
BT2IET, ZhHETHA L ORBEILER > TV 3.

ATETIE, 2009F (CEKE L - BURRBREMOBER £ BN T
3.

A critical aspect of designing a motorcycle is to create a design that optimizes aerodynamic performance during the
initial stages of development. For this purpose, a wind tunnel is an indispensable facility. Through tests conducted with a
wind tunnel, engineers search for a design that optimizes the aerodynamic performance of a motorcycle.

This paper provides an overview of Kawasaki’s wind tunnel testing facility that was established in 2009.
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Table 1 Specifications of the wind tunnel
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| e 7
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iR hSN— B

1 RRBE

Fig.1 Overview of the wind tunnel
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Table2 Airflow performance
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Fig.2 Effect of boundary layer absorber on boundary layer properties
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Side X Side Vehicle Teryx 4 for Family Use
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Table 1 Main specifications of Teryx 4

I>I W

4st, VEI2 R, SOHC, K4
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BEIELIZTILA X4
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CVT#—h¥F v
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K1 RML—=IWIUTPTOETIA=

Fig.1 Riding image in a trail-area

KA —IXN—2Z (mm) 2,177
E#ES (mm) 281
H—dNy FEHE (ke) 113
SNEERFERE (m) 5.1
ZIREE (ke) 687
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Fig.2 Engine exterior
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Fig.4 FOX suspensions
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4-Stroke Horizontal F] Series Engine Delivers Lower Vibration at Lower Cost
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h, New Delhi 100 001, India

Moscow, Russian Federation

Kawasaki Heavy Industries
(U.S.A), In

Kawasaki Heavy Industries
(U.S.A.), Inc. Houston Branch

Kawasaki do Brasil Industria
e Comércio Ltda.

Kawasaki Heavy Industries
(U.K.) Ltd.

NBETERE (LiE) BRAT

Kawasaki Heavy Industries
(Singapore) Pte. Ltd.

Kawasaki Heavy Industries
Middle East FZE

3

29 Wells Avenue, Building #4, Yonkers,
NY 10701, US.A.

E N B B

5th Floor, Meridien Commercial Tower, 8 Windsor Place,

Office 1206 (12th floor) , Entrance 3, Krasnopresnenskaya nab. 12,

A

333 Clay Street, Suite 4310, Houston, TX 77002-4109, U.S.A.

Avenida Paulista, 542-6 Andar, Bela Vista, 01310-000,

Séo Paulo, S.P., Brazil

4th Floor, 3 St. Helen's Place, London EC3A 6AB, UK.

e N RIS b e vl 28 X 7 1 5288 1) B4
6 Battery Road, #23-01, Singapore 049909

Dubai Airport Free Zone, Bldg. 6W, Block-A,
Office No. 709, P.O. Box54878, Dubai, U.A.E.

SO 108

2 (03)3435-2111
& (078)371-9530
& (078)921-1611
2 (011)281-3500
2 (022)261-3611
2 (052)388-2211
2 (06)6344-1271
2 (082) 222-3668
2 (092) 432-9550
2 (098) 867-0252
2 (058) 382-5712
B (0567)68-5117
& (0567)55-0800
2 (078)682-5001
& (078)682-3111
2(078)992-1911
& (078)991-1133
2 (078)921-1301
2 (079) 427-0292
& (079)435-2131
2 (0877)46-1111

Fax. (03)3436-3037
Fax. (078)371-9568
Fax. (078)921-1867
Fax. (011)281-3507
Fax. (022)265-2736
Fax. (052)388-2210
Fax. (06)6348-8289
Fax. (082)222-2229
Fax. (092)432-9566
Fax. (098)864-2606
Fax. (058)382-2981
Fax. (0567)68-5090
Fax. (0567)55-0803
Fax. (078)682-5503
Fax. (078)671-5784
Fax. (078)992-1910
Fax. (078)991-3186
Fax. (078)924-8654
Fax. (079)427-0556
Fax. (079)435-2132
Fax. (0877)46-7006

@ 86-10-6505-1350

B 886-2-2322-1752

@ 91-11-4358-3531

@ 7-495-258-2115

Fax. 86-10-6505-1351

Fax. 886-2-2322-5009

Fax. 91-11-4358-3532

Fax. 7-495-258-2116

@ 1-914-377-4190

B 1-713-654-8981

B 55-11-3289-2388

B 44-20-7588-5222

& 86-21-3366-3100

B 65-6225-5133

& 971-4-214-6730

Fax. 1-914-377-4191

Fax. 1-713-654-8187
Fax. 55-11-3289-2788
Fax. 44-20-7588-5333
Fax. 86-21-3366-3108

Fax. 65-6224-9029

Fax. 971-4-214-6729
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