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Development of Monpal ML200 4-Wheel Scooter
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ABSTRACT

The Monpal ML200 4-wheel scooter has been
developed based on the “Smart Package” concept.

Increased static and dynamic stability and greater user
comfort were realized by adopting A-arm independent
front and floating axle type rear suspensions and by
reducing the center of gravity by locating the main parts
lower down.

A metal base plate was adopted for the motor
controller, while the use of a 3D map system
identification speed control and a Honda-manufactured
brushless motor with an integrated transmission
improved efficiency and reduced drive resistance.

The scooter’s overall electrical consumption was
improved by 9% over that of the current Monpal ML100
model, and a running distance of 34.3 km on a single
battery charge was achieved.

Moreover, the arrangement of the lights, based on
Honda ASV-3 LONG technology, has enhanced
visibility.
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Table 1 Major specifications

Iltems Specifications
Model name New Monpal ML200 (DX) Monpal ML100 (DX)
Overall length (mm) 1,190 1,190
Overall width (mm) 595 680
Overall height (mm) 1,045 1,080
Tread (mm) 500 Front: 590/Rear: 530
Vehicle weight (kg) 112 94

) . Front: 3.00-4
Tire size 80/80-6 Rear: 70/100-8
Batteries Valve Regulated Lead Acid
12V-35AH x 2

Motor DC brushless motor DC brush motor
(30 min. rated output) (24V 430W) x 1 (24V 360W) x 1

Direct 2-rear-wheel drive system
(with differential)

Electromagnetic brake, regenerative

Drive system

Brakes brake, manual brake

Max. speed (km/h) 6 6

Min. turning radius (mm) 1,430 1,470

Max. continuous driving range 34.3 31.6

(Until stopping) (km) | (6km/h on level surface) | (6km/h on level surface)
Max. driver weight (ko) (includin]éogaggage) (includin%;ot())aggage)

(DB #ERBE LV 724X

(2R | 2 REH LTV A I N EATDTaY N TR

(BDHUFREST—ATYA T, ‘BEAADNTFEND LD /&

YwAHVRBIZEH Loy M3xveoarhs
AR O )Y

« BUO EICEN Tz Sy =
T2V ML100 % L, 85 mm Hew > H iz A D Hifk
& 595 mm & U, Ef7IR, RER, TLX—XADFED
FEDICBNTE, BBICRA S EE LUk,
Fiz, HIZEND, XA VYOMEHARGICOIE TV
N7V RERAL, BNEERDELEEBL .

- PRI IR D D
TJOaY FBECIVVYH ARV Y g VOREICKD, Hft
R & T OB &

< ZOOEITIEEE
A7 S5 L AE—2NEO—FR T A3y
VBIUERITT IRV Y T AT L6
EHALE—%aybtu—Jickb, —7EYED 343
km OEITHEEE EORTEEEOME AV WER M
REZ R LTz,

< (L U7 ER
FeAWEETLN—, BB A &y M) E ik
YIOBEZ AL vF, —HThhBKBIA I r—X, Fv
VRIVBSREST & T ¢ A ORBICK D, NI I %
L\!T’&%iﬁ&bfc

 EOHHEER M
Honda ASV-3 LONG Hfifi & B fllfnic B © A, kT XK#s
B2 fADIRDMIEICEET 5 2 Lic kb, HEERZm

Fig. 2 Design sketch LX 8 F£iz, JASREOMEESE I HADENIE

Fig. 1 External view of Monpal ML200




Honda R&D Technical Review

Vol.18 No.2 (October 2006)

ANDREIC K D, HEHEOEEEN S OFRFEERZ M

THT.

AFEAFANTlE, TR THETA— 1w r—]
M CLO0&R S OO T 2000 E T ERE 2 EBU L L 72
EEAR, 23T — b Lt UEl, IR DOV TIANS.

3. BEIN

3.1. ZEM DR
WE) I — b E—fRAVR I & DEFEN 2 DL RCRY .

- Hilj E i (5 100 kg) 10} UsHERgE o (R E ASH IS K
XS, HEEEE ORERENIC X B 20tk R T
AN
< SEfEEOMERED 40 - 100 kg EHEIAL.

« B EIREEEEIC K D, £E11200 mm X 2iE:
700 mm X4 11090 mm L RICHHTE N 3.

- AERHIC O E D E W T2 8, R T O EE A K
V.

SRR, SERME, EMEMEEET S L HEMEZ NS
ICE RN D %.

c fFOBEFENSEREINBMEREEREZ 15m DINEd 31
&, fEfAIEANEREIT 55° L ERETH S,

- BRE, HIEDMRIRO AT 728, ZoE LTERKEnT,
HilEh 172155 =i, i, i #E i 30/70(%)
FEICRET 2REND 5.
FEOHIBEDE &, £V ML100 XL, HifkilE

WD IEN S B LEWETHER L, ARV Y 3 v OHEHIC

FOPEME 2 FEEE N TH o .
3.1.1. B EM
FLw REML §5C LIk > TR R UEHNZEETER,

BEOEE NF5C & THi- 7.

BARICIE, Ny 7V —F0EBYOBKEEL A 77 b,
TVLRVE RISV I LVAZAY, YAV Y g, R —
MMEREE DEEFIC X 3 EEIN T, €27 UV ML100 I
LELDEE 22 mm A0, @R COFRIEEE 135 5 %
A kU7,

3.1.2. IR EM
FHH— FOBNZERCBNTEE L TRIEE H50D

&, PR RSN RIVERER U 235 E DR A

DL TH 5.

R THEMP L E L 5D, HEE LT Fig. 31
RIUTOZHEANEZON5.

(O ERHE Z D & ODHE ORI 2E A 22 T L

ERoRr7res

(2) R LB HEm P OREREE G (RHE /5 K 5) OFIH
Bl ORT ML EERAZ A TLE S %G

(3) M G IC & 2 a— ViR BNERATEE ERD, 7

T W) U THRNC X 5 B T U 7o 86 (R 71

B3 EAERE OFIDVE I ORET MZE MR R 2 2 T
LES>HEG
(D EFBEHEES NS BIEN TRET ST Lk
BZCKWD, (DIFHHORHEAAFS 27 TH O, B
FURBETIE T D — A TARELEIC IR DB ENZ .
Al T 5 LB 2 72D I N OFEE R
L7z.
(VY ARY Y g vicu—)VAMDOBE/HERS % (4%
i) fEmlRF O Bkt 72 m)
(2)1Ekh b Dl EEERAEIC T L, FEAISHS % s &
AIVFOREL &2\ RIVEORGEBHEM 2w
COZIHA ERTRDAREMEDOFRIC KD F Ly FliRD
fNcE D 5T, BIZEEN N U .

3.2. &Y . DHDFE E

HEH— FOMHEREITICE, SESRODBRGE, ik
OWEH, fiE, <~ h—ILD5T, BFESEDORA >+
MHIE 0 IEDHHIMRDOEXT E TIEFICEZ L OMMNH D, i
WRIRFIE LTI — M RNY RV EEENS. ThbHo
H%, IREIZWRINL, HDIRD Lz 95 HINT, itk
WY ARV g U EFRELTE.

3.21. 7Y MFAXRY Y 3V

g0y MY ARV Y g U, MEEORH L, Frlg—A
DAT—LlTaw o7 TV—IN XD AL O L
Uz, Sl v 2 NZH e R E L G20, i 92hE (I,
FIILEREE) D 7'V TZELR REFEND B A Hi P
N &I L 7z

e, RA—IVL—FZ2ZERE L, EHIZENREDIAAT
IREETOULPARZREL BT LICKD, FilgiEAE
WINEVHT, PUERTED O & SRS THilla D SR ED
hiF 7z & & O 2 iR L2 E i 72X - 7.

T AT K O BIRREDE p B8 T DisfEFEER O B s EiE
HIANOETEDALZEGZHZ2IHIL, HEnE THZ0
LCGEETERNY R VT REH L.

Gravity Lateral G

Resultant force

() @ ©)

Fig. 3 Unstable vehicle model



BEIH— b TE/VL ML200] ORISR

Fiz, ho/NE @B EREEET 2 2 & BERE
L, B2 RT 570F Y A2f:2°, FT7EUf:
7°(E79V ML100 I3F v AR 5°, FUTEUA:
10°) & Ly RB)UE ez B/ MR E Uiz,

BE— F CIEEANICFRUKE T HEELE %S
728, WBEDONY RIVDZ a— s FIVETLHEIAETHD,
INY RV EORRIRE 2B X gy T T8 Lz,

Fig. 4 IC70Y YAV Y 3 VOREE, Fig.5 lc71
¥ N RAYOMEEZENORIGRERT.

3.22. UVH AR 3>

—fRic, BEA—MHOLENTWB Y YT AXRY
vavid, E=EBXUCLS VAT ANy v EA
B—ARKD KL= T T =LK HFHE N, ERTHICO
BAA VTS H—HHED) VI THS.

E229VML200TE, FL—Y YT T —LDT L— L]
Ry b—fEpT & b5 VA7 7 ZVSE G ERTC 3 L
Ty azZRWT, a—)VANO#EEZRE5Z % _HHED
Vyooga—54 77 ANV E L. 7T 0ay
Rzt 3003 K USRE 2 MEE L&A U7z,

Fig. 4 Front suspension

Q.
g . .
m Load running 3
‘ on general road
- —p
c = .
o H .
€
[
>
o
1S
9
=
o
c
S
o
u \
©
c
>3
=
o)
[0)
o

Front tire load (N)

Fig. 5 Relationship between load and movement

ao— VRl A R =07y v afigeyay 777
V= NORSAELD U SV T L. Frc 7 L—L4
floT vy 2icid, RATVZAN, B—IVARICTzbHPT
{TBTLT, FigHEy P a— Uik & o
DiiEm X8z,

Fig. 6 ICV VY ARV Y g VORE, Fig. 7 Ic7L—L
RO T ¥ 2 W #7RY .

3.23. 414 %

TERDZELRAD XAV BIAT L2 VEHADISV T L
AaATOERHEF L L, HETOIY T DR ZFEL
Tz O DM & BT IZ fi & 8 B 72D O IR
LR U, BRESRAOZ T L2E U ERE ), B
N8BT DNE— G EET A MK O PUE LTz,

Fig. 8IC 2 A Y ERB X U2 A Y32 —2 %R L, Fig.9
WCRAY LY ARV Y 3 VDR DHANDESEZRT.

Frame pivot
(With inserted bush)

Transaxle pivot
(With inserted bush)

Fig. 6 Rear suspension

Recess

Fig. 7 Frame bush cross section

Urethane foam

ARl

Fig. 8 Tire structure and pattern



Honda R&D Technical Review

Vol.18 No.2 (October 2006)

=
Q@
@
o
= X
k) Ll
E H H
o
o
[o))
c
x @ Suspension
5 O Tire
£ L1, [
Monpal | Monpal | Monpal | Monpal | Monpal | Monpal
ML200 | ML100 | ML200 | ML10O | ML200 | ML100
Continuous Gravel walk Pavement road
difference

Fig. 9 Contribution to riding comfort

4. INT— b LA UEd

41. INT— LA VHER

INT—FL AL, BEE—2LTHEAT ST LA
E—REEHL, FYr—2e—~KHR L. CO/RIC
X0, HESEOEIRE E—2 XV — X L OO 1
BRI X B FYEORERBIEL TV,

T R, EHT L—FEEELTED, EFEA
A v F, EFFLN—0D ON-OFF & Hiiifi[al iz B 2 A i U
TEWET L—FOFE ZHE L, HiljE LR3I T
L—FWhh 3B AT LE L. 2hUckD, HFHET
FEiEUBICE, BHEIC T L—FHMES) U i Hi E (%
FEhs.

FYyhr— A =MSSE T, ZBEOAY Y2 vy T R
7w FEFHTL—FREELTNS.

75w FIZNy TV — EHD R ERR £, Hilze A
TFHFHLBIIT 2, Hiliz AHICHIETE2 X517
5HDT, hoVREEhT VAR TUVFEVYORT A
VTTRCKOMRT AMIEE LTWa.

FETL—FE, gy 7ERENOT L —FLN—c kD
BEEN, FHUBIIROHRIBICHERICHAINGED
T, ROEAIERX RS LTL—FERHA LTV 5.

Fig. 10 iU — bk LA Y ORGEZ RS .

42. b VRZ vy 3 V—GFRE-2EBE

421 IPM#EEO—%

pekom—2iE, BS(@MICHAZEEET S LK
D K&K & M7z Surface Permanent Magnet (SPM) 3 & £7
LT3, F4T 5 BT RIEFAORET R EfkE
DIRED B & 75 > Tz,
AT—ZTRHALa—2Z, FHRBI OGO E DAL
Interior Permanent Magnet IPM)#5i&7%2 & > T\ 5. T DK
WrO—ZICHWASZ LIckD, (GEMTDOY T I 22X
MV OFIA , EEE T OO HHIEN R D, D

TR\ R AR/ iR 2 TREE LTV .

COIPMESEO— 2, TOE—XEETLTIBHR L
INA TV REREHE HSS1170i I8V, Honda & LCH]
HTERAL, BHEEABIEITEEL TS,

422 ¥@AAOY MEERT—%

EITHE—2 L L TE—XHAREZEONCREZE E5F
R, AF 2 —HEOMMR e A 7 — 2 D A1y M
MDHWLNZD, EE58MADEMMKREZ FF5C L
272D, A—RE TONRT—HERRDEED T LILE5.

ARE—ZTREAT—2Z2FHAOY MgEE L, 51
IPM #3E 01— 2 OREAIE & AR E DERE(L 2175 T
Lick D, PO ST & EHIEEmN L ST TNS.

Fig. 11 ICYEAR Ty b AT — 2 DREEZRT .

4.2.3. 78| 7 AT— R K BEAEEFEDORA & REA

NR) VTS

NEAT AT —=RICT BT LT, BEHBIITRE A
ERHTZENREL Ao Tz Fie, BEPUCHCRISERE
A3 ET, ~fRITONTVWE T ATEZREILET S
T EMARRIC AR o T,

DENAT AT —=2ERHA LGS, arvicEhEEzL
7B AL NEERT ZENRDH B, RKE—XTIEIA )V
AT —=ZNEUANE LTz, TOROEREITSIINAD >V

. o e ¥

Motor shaft A ;! l_ + Electric brake
— Y

Clutch

CIT shaft

Fig. 10 Structure of power train

Fig. 11 Semi closed stator



BEIH— b TE/VL ML200] ORISR

7 &A1)V T BEFTE, AT — X NRRICTEH AT RE

BO a—Y Y TREETD 1D DEHEMN AT — 2N
BEZRMH U CRIE S 5 C LA H[REL a0 7c. TDHE
MRS SN NUEME SN B C ik D, BREDRELED
BAUEFIAMERE Nz

4.3. ETHREIR DR L

BE— MTBWT, —REDD OEITHEHIERX
PEEEFEIE & 7%, B2 7 UVML200DBIRIC BTz > TiZ, &
1TIEEE % £ >V ML100 ISH L 5 %Ll b FEwac &
ZHENC, ETEHREROMER M L2 X - 7z

R EOFHEL LT, BROEMERIAT AT
LERHTZ LI, B—XnOREL, E—Xlic
BTV a v BATDY— )V RRT Y VI %FHT % 7%
EE—ZIBOMBEBROMIKRZK D, 6 km/h FHETTR,
02 A(E>/V ML100 L) OIEB A2 KR L 7z,

Eiz, FIUVAIvyarvAd U, EFEEREROT
VYVIHHENTVS, OW-20 TV VA A IVERAL,
FANVOFEIHE UC K 5, HEBRMEE 0.1A kL 7.

BT L—FE, 7 L—F8R%%, FHED Duty Hil#I(75
%, 500H2) 2475 C LIC K> TEIBEEZLL, 0.1AD
BT Z K L 7z

TNHOFEE, HlEATIEEY7UVMLI0I L,
BRI 9 %dEL, —AEND 343 km(DX XA
THIME) OESTEREEZ R L Tz,

Fig. 12 ICE>79V ML100 & DiEEBRELL A RT.

Accessory Electric brake -9%
6.7A \
______ _'_'_'6_.11(_'_"_

Qil resistance

—

Motor racing current

Running resistance

Electric current (A)
o [l N w > (6] o N

P
| Driving speed 6km/h |

Monpal ML100 Monpal ML200

Fig. 12 Comparison of current

5. HlEEA

50. 8RR RFSATVATL

DIEAN— AR Z R Uit odas, =2ot~y 7

VAT LAEEERIEIC X 2RO ®EIC KD, E—
23y hO—JDEshRb R L.
E22VUVMLIOO CERAD 7 SV E—% & E 27V ML200

DT Z Y LAE—ZDOHIFEDIIEZ Fig. 13 1IR9.

511 BN—XEREFALELE—22V bO—3

E—Xar ba—J0/NY - gk KT ED B R
5, 2= MITHENREKE W R T 1 TEO ez
M EEE3728, T=Z23 a—JIJEE 5mm D7)V
AR — AR IR Lz

Fz, E—F2arba—JR@&I—FFCHBTL—LHE
mOFREE L2 mmic, BB — Rz U THIV b T
LTV,

Fig. 14IcE—Z Y b a—S DR ETOL AT I M
NER
THUCXD, E=XRSATEORIIT IV IFEETHE
TN, BALY MCT L—LITHENT 5 T LA AJREICAR D,
PERMBAD DI E N TOTc e — R v 7 AR
otz

TOFER, B—Zar ha—SOREbIBI O/, 3%
Bzl d 52 EHAEEE KD, €279V ML100 &Lt
I BL, 5%DNET v ITkolz.

Hi# 6 km/h EfFREDOE—X KT A NV R T LOHED
% Fig. 15 1IZR9.

5.1.2. Z R Y TV AT LRIERESE

IPM O — X2tz L1z DC 75 ¥ L A E—X Dk
FERABICTHHEESE S 7201, B—ZOME: MV ZITET

6
5 \\ 100
DL — N\ 80 &
£ S—— i S
£ . 2
o3 = 60 ¢
> - = A \ g
5 .- \ b=
= 2 * N 40 I
e |\\onpal ML200 Torque «
m=m= = Monpal ML100 Torque 1
1K Monpal ML200 Efficiency 20
= = = )onpal ML100 Efficiency
0 I I I I 0
0 1 2 3 4 5 6 7

Speed (km/h)

Fig. 13 Comparison of power & efficiency

Frame plate

Motor controller

Fig. 14 Layout of motor controller



Honda R&D Technical Review

Vol.18 No.2 (October 2006)

100

90

80

70

Efficiency (%)

Running on
level surface

e Monpal ML200

60 = = = \Monpal ML100

50

Torque (N-m)

Fig. 15 Comparison of motor efficiency

TR ENR— 252 508D 5.

AR AT LTIERANERD 5 AT E N5 FERbliiE & 520l
BoEMSW I VI ZHEEL, %@ﬁibtﬁﬁbw
JWCREEEINS DUTY fd | A |, BEMEE ROM

D=Rexy IThH6HET S, CORMEEEY 7V R
ALIKITH T RIC KD, DEUDEEFIEZIIRL TV 5.

LT AT, KYAT LOTE—XIIHHRO IPMAEE T — X
BRUOEHBEXAT—ZTHELTWE T D, ik
B2 B U 7258 OBRSE T IV IER I 7%
%. ZTTHHRO ROM D DUTY fH, A, EEMA
EO=XGEx Y TEH 5N CHFHE L TN K > TRDT
w5,

Fig. 16 I DUTY fED =Xy~ v S REFEERT.

5.2. Z DD HIEH T

5.2.1. he[ElsE S

—f%AIC, BEA— MO ET T =) T
HARZGEMRN ORI D, HERFEONY RVEERICE
TR S 72 IR S 2 HE o B RE N B % .

CT, H{ADR

1000
500

outv oo o gl U] T
-500 \' Jl ,,'ll.,.,,””,""’l’ll'll",',',';;ig

Fig. 16 Three-dimensional map of DUTY

E2729V ML100 TRATT7V YTV % T DI IT )V
JTTANCEL O {0 72 g A A F D ON, OFF T/NY RV
ERZRILTOED, 27UV ML200 TIEATT YV
T % 7 FORGEERERE XD IEHEICHME T 572D AT
TV YT M\%ﬁ?%@béﬂ%ﬁ%‘/&a A—=RT
INY RIVEBERZRNIL TV 5. BIzZ 0N RVEER
o= L«.ﬂ“\T/ya%—ﬁ@tHﬁ{ﬁ}:f:;%fc&) Zhic
b Uiz ) = 7 IR idadifilfi 217 5 T & T A L— 75 fie el Jfm
R,

HEREBEE—XOY FO—SHORATTY Ve
DOBfRZ Fig. 17 IR, BHHD 4km/h DLEHTW 355
FlciE, N FIVERFICK D R/ 4km/h £ THGESET
W5, IN50RFRZE(1)HXITRT.

Ncd = Ncm X Rst
Nset = Niset — Ncd (1)

Ncd: a8 D ko &=

Nem: FEg s o Bk %

Rst: A7 7V Y FDRT VY ahbOfiEhl
Niset: T—4'7 7 &)U & % sy s%
Nset: FEROHHTRE

5.2.2. CAN B@ED¥RA

E229V ML200 T, BERERNC > Fu—) LS )R
ECU £ E—& RS54 THR ECU D DD ECU THEKE N,
ECU R DB #R D%z Ha% Controller Area Network (CAN) &=
K& DT> TV 5.

BIETROET LN, RIREYOBEZ XA v F, ek
ERER) a—L, ATT7VVFTRLVYDESEZI
00—/ LS IVECU B%21F, CANEERH CHEREIEL,
E—XZ RIA4T7H ECU TOREE—X R4 %7
IRIATNATAY(DBW) ZEEHL TS

CAN BEDORR L LT FidhblF5n 3.
(DFEADKERRTA TR 1 r MCHERTE .

() BIEDON—F AR T E T,

o

[8)]

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

w

********************************************************************

Setup speed (km/h)
N B
5
o
(2]
©
(0]
D
o
N
x
3
0

0 20 40 60 80 100
Internal steering rate (%)

Fig. 17 Relationship between setup speed and
internal steering rate



BEIH— b TE/VL ML200] ORISR

() BEHNEL D/ N— 3 A2 B TE > 7 WIS L THI50% D

HLTBHBENTEE.
(4)ECUDERERNCHINT W B 728, EERIRIEZKIN T
Xz
6. LIU

YAV Y 3 VORGE & ARELEIC K O BEteE: - 5
DI L, ZXoeYy TV AT LRI HIE - B
WISV LAE—ZNB NN TV AI vy g VOMHE
7w K0 HEE L LT —AED 20 OETHEED N LT
.

TS OHAEL - 78T — b LA > - HIEEAR I X
D, BHIYE TR THBETAR— R r—v ), F—
T—RTH2 i) ME Tl 2Bk ST L
DTz,

[E£270VML20001E, ZDRER, kOB — Maxt
LT, &00RTVEMERD, ZLOBEMICEAT
fioTHEITFZ LHELTVS.

2EH

(1) fRYGH, %, wiass @ |EuEENd [£2700
ML100J D%, HONDA R&D Technical Review,
Vol.12, No. 1, p.21-26

(2) Wd, (e, N EERA, EREmE VRN
TV REREBHEICEIT 2 EBEXGIE S A7 LORTE,
Honda R&D Technical Review, Vol.16, No.1, p.63-70

Hr A B Al

i 7 & = £ )11 8 B






