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Advancing Electrification: Development of Electric Motorcycles Ninja e-1
and Z e-1, and Hybrid Motorcycles Ninja 7 Hybrid and Z7 Hybrid
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In response to growing social pressure to accelerate motorcycle electrification, Kawasaki Motors, Ltd. has developed
new mass-produced BEV and HEV models as a multi-pathway for achieving carbon neutrality. We optimized the
packaging of electric components, such as traction motors and battery packs, for integration into motorcycles. For the
HEV models, we have developed a technology that ensures optimal cooperated control between the internal combustion
engine (ICE) and the traction motor, achieving motorcycle electrification.
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Fig. 1 Electric motorcycles (BEVs)
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Fig.2 Hybrid motorcycles (HEVs)
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Fig.3 Product concept of hybrid motorcycles
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Kawasaki Heavy Industries Group is developing a hydrogen supply chain in response to the accelerating worldwide
movement toward carbon neutrality to prevent global warming. Kawasaki Motors is conducting experiments and
simulations to analyze hydrogen jet flows within engines, with the aim of commercializing new mobility solutions based
on hydrogen-fueled combustion engines. The research engine has also been mounted on a four-wheeled and two-wheeled

vehicles to explore practical applications.
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Fig.4 Comparison of jet flow distances and angles in tests and simulations
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Fig.5 The unveiling of the hydrogen vehicle at a racetrack
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Fig.8 Hydrogen-powered motorcycle
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Simulation Technologies for Efficient Development of Off-road 4x4 Vehicles

H
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In our Vision 2030 statement, we at Kawasaki Motors set a sales target of one ftrillion yen, primarily through our off-road

four-wheel drive vehicles.

To achieve this target, we need to periodically launch new, attractive models on the market. We are utilizing simulation
technologies, including measurement technology of the tyre force, virtual durability testing, and virtual test driving, to

streamline the development process.
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Fig.5 Measurement of the tyre force in action
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Fig.6 Image of stress analysis
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Development of Autonomous Riding Mower Technologies
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In the US landscape industry, chronic labor shortages and rising wages are increasing demand for labor-saving mowing

solutions among professional gardeners.

To capture a larger share of the riding mower engine market, we are developing key technologies for autonomous riding
mowers, focusing on supplying autonomous systems and suitable engines for professional riding mowers.
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Structure of a riding mower
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Table 1 Specifications of a typical riding mower

RENLEFRAZNNEINY 7

BHEr> v Kawasaki FX820V
H5E (cc) 822
BRaHA (hp) ¥7/0X 34.5
Bt (mm) #$£2007 X K418 1283 X /& & 1562
SN EE (km/h) 16

20 OB ATHFE—F—2AKAEHE WHZ Y rFaEYay R
@ HIHFE—F—2AHAEH WHZ YTV ary BHEET

DE® FAPHFEARTE AL SRILHFZEH



E2 ZXUEATT > [FX820V]
Fig.2 Engine for lawn mowers: FX820V
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Fig.5 Illustrated overview of the autonomous lawn mower
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Connected Vehicles Delivering New Levels of Fun!

f1 Takashi Nakamura
%@ Takashi Hirayama
#£® Hirotoshi Shimura
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Recently, the automotive industry has experienced a surge in the development of CASE-focused products and services,
leading to a rapid increase in connected vehicles. Amid this trend, we have been developing a “connected” app that
integrates our flagship product, motorcycles with smartphones.

The second generation of this app enhances bidirectional communication through our cloud service. This not only
delivers new value to our customers but also facilitates product improvements and the introduction of new services

through big data analysis and utilization.
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Developing a Flexible Production System: Transforming Vehicle

Production Process

— {#® Kazunobu Morota
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X #|® Taiki Okada
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The US market for off-road vehicles is projected to experience steady growth. Our Group Vision 2030 anticipates a
sales increase of 20% to 50% for motorcycles and 40% to 60% for off-road vehicles. To implement this growth strategy
and achieve our Group Vision, we are driving the reform of our production processes related to vehicle assembly. This
transformation aims to meet customer demands flexibly while achieving maximum cost reduction and the highest

production efficiency.
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Innovative Coating Technology for Reducing Environmental Impacts

th JII X EQ®  Fumihiro Nakagawa
B I & %#®  Takayoshi Adachi
JII & ZE HOx Hideki Kawamoto
B F ¥E f#®  Tatsutoshi Asato

N B % &®  Yoshiki Naito

a & E®  Yuma Ishi
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The Kawasaki Heavy Industries Group is committed to achieving carbon neutrality, targeting Scope 1 and 2 emissions
by 2030 and Scope 3 by 2040. Given the significant CO, emissions from our coating processes during product
manufacturing and the production and logistics of coatings, minimizing coating waste is essential. To achieve this
objective as part of our efforts to reduce environmental impacts, we have developed an innovative coating technology.
This includes a two-component coating machine that is easy to clean and a virtual reality system that simplifies teaching
complex operations to coating robots for highly efficient coating.
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New Lines of Off-Road 4-Wheelers: The RIDGE and RIDGE XR Series
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= DFFET IV [Ninja ZX-4R]

New Model with 4-Cylinder Engine: Ninja ZX-4R
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%1 [ZX-4R] [Ninja 400] [ZXR400] DEEHT
Table 1 Main specifications of ZX-4R, Ninja 400, and ZXR400

[ZX-4R] [Ninja 400/ [ZXR400]
I IR Bl 4RE B5l 2 55 Bl 4RE
HSE (cm) 399 399 398
AFANO—7 | 57391 70x51.8 57%39.0
- 57/ 35/ 43/
BAED KW ) 0o min' | 10,000 min” | 12,000 min”
- ) 39/ 37/ 39/
BAMVT IN'm)| 5 000 min | 8, 000 min~ 10,000 min”
AR 12.3 1.5 12.1
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Fig.1 Ram-air system

[91%4

7

— [ZX-4R] (4514)

— [Ninja 400] (2% %)

[EIEvd

2 [ZX-4R] & [Ninja 400] O¥EEHRRE
Fig.2 Performance curves of ZX-4R and Ninja400
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Fig.3 Combustion chamber configuration
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WU\ & EMEEEmIT [Ninja 500] [2500)

Building High Performance with Ease of Handling: Ninja 500 and Z500

AN E

BrE, KEFNVOREEE LT, 200845 (2 i S b &
LT [Ninja 250R| Z Wil A L CLk, #FEE 1
DORATI) =D =7y M) —=F—LLTHi%zlFTA
GILTE 727, B R0 Dd 28T 7V 2 HHIcH
ALTETED, Y= THFVL) —BHLL 2o TV 5.

1 H Y

PG & - ESMREE M. X2 TV E LTHilETh <
ZIF AN SN TS [Ninja 400] [Z400] 2xfL<C, &7
T —NTOEMMEE S SITRET AL, v Y VR
WETYTTLIEICEYD A AY =128 5 7% HMliEZ R
L, FLBEBLOEMEHOT v 77— 247) 2L T,
P LT B RSE AT .

2 & %

IYT VAN =2 Ty FICEBPEET v IR E
L., WHBIBRO w7 V87— (LBFP) HAEE, W
HTIROH 2B DOA2 T4 2 A (DIRA2) fLAkE
L7-.

£ B%E L7z [Ninja 500] [Z500) &fEKETVTH S
[Ninja 400] [Z400] O FZEFHCOLKAFR 117 T. HE
FEREICIC DO W TIIFRFCH B MR ET NV 2 R L TV 5.

BWHS - SMEREEEMLIE-ETIVNE L THIHECLELS
FANS5h T3 [Ninja 400] [Z400] (=3¢ L T, 73U
—ATOEMUMEE S S5ITEIETEINS, T2V UHREET
v7, BESSVUEBEDOT v 77— b EDERBR AT
WV, BRABLICRIFIREET o BERREEERL L
I Y MREDRES SV TIVLCD X — 2 (2 & B EEmiE
MLk, [Z500] (CHWTEFBLEDANY RT 4 bEHRAL T
INEUEIC & B BIEME £ & RERB R _E DML ZER L 7.

3 B K

(1) T tee

AL VHAYI—=THAIHLY M) —BIZE 5% 5 [Ease
of Riding] ZEUTd 5 )L, g S ITERE L7 HER
BTy TEV)HMNT, —HESCEEER & Vo BTV
FaL—3a Y CORMER>TMEEEEL, K- f#l

K1 RRETINEDEERTHR

Table 1 Comparisons of principal specifications with previous models

H [Ninja 500

‘23 [Ninja 400/

B H FP{t# FP{tHk
441 TILKA
I TR 15 2 [ -
DOHC 4 /NJL T
HRE (em) 451 399
AF7XZMA—%7 [mmXmm) 70.0X58.6 70.0%51.8

N FREHEA kw)
NFERA LT (N-m)

38.3 /10,000 min" | 35. 0 / 10, 000 min"
42.6 /7,500 min" | 37.0 / 8,000 min"

— & (mm) 785 785
HHEE (ke 171 168
H [Z500] ‘23 [Z400]
B H A2 {18k A2 118k
441 TILKA
I TR W5 2 K -
DOHC 4 /XL T
HSE (em’) 451 399
A7XZX FA—2 [mmXmm) 70.0%58. 6 70.0x51.8

N FREHEN kw) 33.4 /9,000 min" [33.4 /10,000 min’

NFBRAMLY (N:m) 42.6 /6,000 min' | 37.0 / 8,000 min®
— & (mm) 785 785
HHEE (k) 167 167
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[Ninja 400 F& 2 R L7z,
(i) A2fHE

B AS 5T, X DAL - g c oM 20
W EITo 72 B (IR T X 91, KEEREA S )
Y — 271221 T [7400] % L2 05k e L, #
TOWWR T EZ S5 M E&SE WMTCHRE T
[Z400] ?25.5km/LA*% [Z500] 26. 2km/L & [f] 1 L7z

(2) *—4% - kT:k3R

[fEwcy sy bh] 2%—7—F&L, A—% -
KIKEED GO TEIEIMROT v 77—+ 211572

AETFIWVIISTD (Standard) ffED A —% K 2(a)- 7
— VS Y TBIXOZ500] O~y F5 2 735 R
3% 41o72. F72SE (Special Edition) H:##IZIZTET A
— YR 2(b)EHEHT S L TR - EEEE R RS
SHIZAY— 7+ VEEERRRE R ISR L T — ¥ —
OFEREE FHO TV,

(i) x — %

STDALMD A —% L LTI, HAEEHEM - w2y b
Z M ®IBN (Improved Black Nematic) #ifhA—% % B
L CEmAZN LS (L7 E L TR,
(i) ~v Fg 7 [7500]

FIZSOIHBC RS A2 0, BREL - Ml 4 57— - 794~ - ]
FIE12T [/NEYL E W15 S DT &) HEEA 8T, 3t
HWAEBO T TV AR ZITo 28R, BIRLA 7 b L
Ll a 87 Mbe, B3ITRT X9 AR MBLEAMER
oM AR FEH S,

[91%4
Hh
[91%74

Hh

2024 EUR €7V

2024 Full-Power £71 _—
[Ninja 500] [Z500]

" [Ninja 500] [2500]

— 2023 —_ 2023
[Ninja 400 [2400] [Ninja 400] [Z400]

I U EERE I o EERH
(a) FP{L#% (b) A2+t
1 MERRSFE DR
Fig. 1 Comparisons of performance curves

Light Performance
(Low Beam)

2023 4001

2024 [7500]

2 A—a58 3 FECMBEDIEE

Fig.2 Meter appearances Fig.3 Comparison of lighting performance

(3) HWBX
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L7235 0 AR EAT - 72,
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kT T IVEEL EIERED O T S B ML EE/2E
ThHELT, M) —RERVI—VI45—, ZEEw
5725 DL —F— TR L TWeZIT 5T L E2MRFLT
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BRE - EDEDKIVTERIHELID IL—Y —
[ELIMINATOR]| [ELIMINATOR SE]

New, Lightweight Cruisers with Enhanced Ground Reach:

ELIMINATOR and ELIMINATOR SE

AN E

20204F %> & M F IR 285 72COVID-19D EE 2 L 1,
ATICB 5 B HE SN, HEORE, HHEE
DLIx—=I2W/2bE T, By 2BTEE LCHE
DFHFEY ZHETVS,

He
1 B =

WEDHN Ay <—oEmE LT, ZlREHOIIH 54
TR, HOOBKROPIZ I A ) AR S 514
HEREIEZVE V) EATESEZ TBY, FHDOT
ATAIANVIBET AL L) RETUNRROLNT VS,
ZFZ T “PEE - EDOEOHRWVeasy commuter” 2t
M2, BEBERIA T VI RY Y a e MR, RBICHEL
DL BRIV —F =254 VDODEF NV E LT
[ELIMINATOR] & [ELIMINATOR SE| #pBi5¢ L 7.

2 GO

ANV ATU—=&U Y T AT AN - R PadiZe ¥ — b -
BRDOHRR NV N U 7R EHENREWE R Ha »
TY—=N Y TIZRDLET, PRy 3 2E ML 400cm?
7 F3ADI V—F—FEFVTERBERETH), Ky —F
EHEEDLETHLETOLRLTELME L 2FEHLTVWD.

SOHZXE2T—DERE LT, FEDFA TIXZAIIC
BPACE > BETILPROSNTVWD. 22T, BRELT
1712 TRVazefma, [BCELDBZBRANE 7L
——XZ2LIDEFILE LT [ELIMINATOR] #BEF L 7.

LEFIIFA00cmM’ ) T ARBED I —HF—EFITH
W, BWS— FSEHETHDETHLROLTEIRYEL %
EHL .

3 REDOFR

(1) SAFe> IR a>

[ELIMINATOR] Ti&, 94 ¥ —OPit: 2y %
72, BAIZRT X912 [2400) 1R LT AR L
WoZle) & LIA T VI RY Y a v ez Tws, £
72, ATy IMERZREL DI V—F—FEFNVIZHOENE T
AT =PRIy b= VTR Iy Fary bu—VaiRA
TAHZET, BIWMEEICHALBREIAT A v ITRYY
avEFEHL TS,

(2) EMEE L%
MLBEIZHLL LTI RR D L)1, =T v 2tk
BREEA Y NE LT7 L— A& il 5 7% CHAOEE(L

2024
[ELIMINATOR]

2023
[Z400]

1 AT TR 3> O
Fig. 1 Comparison of riding positions
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Fig.2 Comparison of gravity center
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Fig.3 Comparison of caster angles and trails
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(a) ZREL (b) ZREHFY
4 ¥— MEEDLH

Fig.4 Comparison of pressure distribution on seat surfaces

5 GPSHLURIZHAZ
Fig.5 GPS and both front and rear cameras
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=I5V RZa—FEboOvY— [KX450]

New All-Round Motocross Bike: KX450

AN E

TN AR, AMAZR—/S—27 0 ZARE 7o AR
EFHEMXGP% EOEBW 2 Ra %@ U T RPTHL
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= 2024 [KX450]
== 2023 [KX450]
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Fig. 1 Chassis performance radar chart

(2) T>IideE

LWLy YT, R2IRTEIBRTTIy M by
IR R O M EIC X ), RO SRR By
IREEAL—=ZApoay PO—EDOEHNRIES A Y 5
1 HFEB Lz FOEBOZOO—EEHH 0N, K31
RYWHERDA ML =ML ¥y Y K57 boRMATH
D, FHEELPLINFEZFHOTVL. Uy, #5
LATY M RIBIZAEL, WA Z7 ME 7L —A0KK
REMORE 2 ME S ), Yay 7ORBEEZEHET L,
ke LA T MR L T b,

(3) A¥—hr7#4>2AX9F14ET«

2= &7 7Y [RIDEOLOGY THE APP KX | 25T
AR—=F 7 FUPOIL YTy T (REESE, SKER
) 2L, 2D VOB LD ko7
WHRETFTNVOT 72H ) —THo KX FIF ¥ 7L —%
ar&y M EREEEIOERCHRIETE L L)L L
T, XOfH - FRICHZ AI2E ko, Y TUT
finedwnwg vy —T724 AEMEST, £y T4 V7%
L7222 & DRI —H—T b U A BRI O ZEAL I3
L, v it beb N TELL) ko7

IO UMERELEE

F—N—LFITH I TDIR MRV, ; -

(1%

HH

A L—=XTTZ YNNIV 7451

2024
[KX450] [KX450X ]
2023
[KX450] [KX450X |

[EIE44
2 ITTUHEAHEOLR

Fig.2 Engine performance comparison

LIRS TNRSR

ez i g

H3 WL A7 b

Fig.3 Comparison of intake and exhaust layouts
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Fig.4 Other cutting-edge components
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=] - BAEDOERASMERAI Y > [FX820V EVO]

High-Power and Low Fuel Consumption Engine for Riding Mowers: FX820V EVO

AN E

KEIOZRE I~ — 3 v Vil (EMEZHRMT) IZBW
T, PRS2 2 A L < A SRR B AL R BT 72 R 8
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ETH5b.

KEOZEEI Y — 2 vV T, EFHIEREIES L
BEFIZHRELAI O O —HEMLTWVWS. Yitd
BEOCX vy JL2—EE0I Y>> J0y 7 &KAL TEFI
DATLEBERAULAEETIVERALLEDY, MEX—H—HE
BRI FyTERATETCNS. 22T, EEMA—H—
TOYUMI I URARE L3700, HREFTIVERE
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[FX820V EVO] #FIZEL . YEF I IGBRICEBEERAL

TH), 1FEREEX—H—JHORASNECEH L (H5R
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LHOBBIIZOL ) Ra~v—T v VHHIIBWT,
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VI TERRESETEZ ML RIICEFI AR 2
—ZMtT 5720, HEROFxTLY MOV DT
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ToE KA [FX850V-EFL] O FEHILOILIRZFR 115
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%1 [FX820V EVO] & [FX850V-EFI] MEZEFET
Table 1 Comparison of principal specifications: FX820V EVO vs. FX850V-EFI

B B [FX850V EVOJ | [FX850V-EFI]
I IR o5 EE V-twin
BN BT X OH-3V OH-2v
HSE (em’) 822 852
A7XZX bA—% [mm) 83X 76 84.5X76
E #& 9.1 8.2
mAES Kw) 24.1 /3,600 min’ 19.9 / 3,600 min’
BAKLYZ (N-m) 65.9 / 2,600 min’ 62.0 / 2,400 min’
LREX2MEX2E (mm) 519X 521 X 624 524X 515X 620
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[ULTRA 160LX] [ULTRA 160LX-S]
Jet Skis with Naturally Aspirated Engines: ULTRA 160LX and ULTRA 160LX-S
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Table 1 Principal specifications
HE
2K (mm) 3,580
218 (mm) 1,195
o= ULTRA 160LX 1,240
& mm) D TRA 160L%-S 1,180
BEz L IRE Uy ML) 80
I YA 7T 4Z2bO—-7 45H
RK7XZX b EO—% (mm) 83X69. 2
HRE (cm’) 1,498
mRAED kw) 112 / 7,500 min’
=AMLY (Nm) 144 / 5, 750 min®

F2 (HRIEE

Table2 Comparison of features
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Fig. 1 Water flow along bow

KSRD(Kawasaki Smart Reverse with Deceleration)
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Fig.2 Image of KSRD system
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Fig.3 Image of ULTRA 160LX-S ANGLER
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IciMEAAEEYUST ¢ [noslisu (/AUX)]

New Personal Means of Mobility: The noslisu
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Table 1 noslisu series specifications

EFI [/Z21)Z] [/Z21)Ze]

247 BH7 VX FEEE JIVEE)

BEF E i@ A ENE
HHEE (k) 40.0 41.0
RoEE (km/h) 25 60
EITIEEE (km) 47. 4 40.0
Ny FU—3RE (Wh) 504 504
E—2—HN (W) 250 4.0k
AERE (ke) 20 20

* — H 7 L/NFEATE 363, 000/ 431, 000M
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(a) EHEOEZFICEFAL, ERHE Y > IBE
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K1 28T 7HE

Fig.1 Two-wheel steering mechanism
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