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Technology Status and Future of Clean-Energy Vehicles
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Abstract

Since the Kyoto Protocol to the United Nations Framework Convention on Climate Change (commonly known
as the Kyoto Protocol) came into force in February 2005, the Japanese government has been working to satisfy
the targets for reduction of carbon-dioxide (CO,) emissions. Meanwhile, however, rapid motorization in China,
India, and Southeast Asia can be expected to drive continued demand for automobiles and concomitant growth
in energy consumption.

Against this backdrop, automakers have a responsibility to develop and promote Low-Emission Vehicles
(LEVs) as ameans of helping to preserve the natural environment. Like other automakers, Mitsubishi Motors
Corporation (MMC) needs to take a clearly defined approach to LEV development and promotion from along-
term standpoint.

This paper gives an overview of MMC's LEV-related efforts together with information on the Japanese govern-
ment’s LEV strategies, the current situation regarding Clean Energy Vehicles (CEVs), and the outlook for

future LEV developments.

Key words: Technical Trend, Low-Emission Vehicle, Clean Energy Vehicle
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0000 oooo oopooo 0000
ooo ooooooo
oooooo
oooooo 000O0O00000RDO oopooooooo w200 ooooooopoooo
ooo oopoooooceNchoooD oooobooooboooo
doooooooooOoOoOoceNecOOoOOoOOO0 | 000006000kmO0
CNGO oooooo 0001300 OHEVOODODOEVOODODOOO 2005000000 M
oooosso0oono
oooooo 20050 1100000000D0000D0O0O0
opopoooboo 00ppoooooy200
oooog oooooeoco0ooa
CNGOOooOo ooooooo
000000000 y200
250 - AFs
Ev "dlpre s oo0o0dz0e00000000000000000oOo0n
200 | . r

EHER (F8)
g B
- NN
SRR\
m
=
LN

00 01 02 03 0

ooocevoooooooooo
Numbers of CEV's on Japan’s roads

ooboooobooobboooooobbooooooono
oboboooooboJAROOO0OOOOO0OO0OOOOODOO
oooooooooooobooooooooooboooon
occU0b0ObO0ObOoOooobOoO0OHEVODOOODOO

gooz010000000000000000D00O0 EV
doooooUoooooooooooo
00000 0OO00OO0O00O0000HEVO Hybrid
Electric Vehicle

HEVOOOOODOOOOODOoDOoooooooooo
doodood0oooDoooooouoooooog
0doDo0poDooooouoDoooooooooooog
doodood0oooDoooooouoooooog
0doDo0poDooooouoDoooooooooooog
ooooooUooooooooooom

HEVOOOOOOOOOOoDoDooooooooooo
doodood0oooDoooooouoooooog
0doDo0poDooooouoDoooooooooooog

gooddooocevooooonono
Development, sales, and planned launches of CEV's by Japan’s major automakers

oo oo '900°99 '00 ‘01

‘02 '03 | '04 05

FCV

oooooono

MMC EV ooood

CNG 0000000ooo

00000000

FCV

FCHV o FCHvVO OOOOOe

HEV 0o0o00ood

00000000000

00000000000000 00000000000

boo EV RAV4[0

CNG

00000000000000

FCV

e XOOODO FCV

HEV 00000

boo EV ooood oo0o0oo0ooo

CNG OADODO

000000

FCV

FCX e FCXOOOOOOe

HEV 00o000od

0o0o00od

00000 |0000000

boo EV EV PLUSO

CNG 00000

EV o000

ooo CNG oooo

HEV

[ERERE] EV 00000

CNG

oooood

FCV

O000ROMROOO

HEV

0ooo

ooo EV 000000000

CNG 0doorOO00O0

O000Rr

FCV

0000 FCV-K-2

HEV

e J0OIOOOOO 000000ooo

oooao

EV 0o0o0o0oog

CNG 000000000

oooo0o0ogod

o00oo0oooooooooo

10

e 1000000000 OO0OODOOO

oooooo
0000000oo0o0o0oo0o00o0o0o00000000

SmEEE /A Vs~ 2006 N1



ooooOooooooooboooo

. —xRe
g CT T
Dad O0ODOOOOO ObO OODOOOO OcO OODDOODDOODDO
Oo0o0d00ooooooooooooon
HEV basic configurations
) : [ l [ EVOOOODOODOOOOOOOO 1,500 cc
Hoym O000000C0EVO Co,0000000
i e S—_ W et
Gskmi)f | [ | 0000 Y30HEVOO 230000000
as b | i ooooco,00000000000 100
- T 000000020020 00000000
EV H-E% i
s BREN Iﬁl l’fﬁ 600000000310000009000
bbb oy 5 a0 80 80 100 120 140 160 000000000000 0000000
CORER (ghm) Do0Oo0o0O00ooOoo0oco,000000
00000000000 00000000
gooco,00ogno
Comparison of CO, emissions 00000000 OEVO CO,000000
000000000000000
- [ [ : | | | OOOEVOHEVOOOOOODOOOO
HyLm
S 00000000000000000000
(18 kmiL) | | | 000000000001500cc00000
HEV
(35 kmiL) e | 0000000000000 12000L00
el 00002200 kwh0 00000 600
16 ki) KkWhOOOOOOOOOOOOO000EV
0 | 10 200 300 400 500 800 700  BOQ 00000000000V 000000
AR (FA00 km)
LA 11000000 MHEVD 230000000

goodoooooooogod
Comparison of running cost

odoooocevOOOOoooDooOoOooOoO 2004
0 0O 197,00000 (11
Jo0000 0OO0OD0O0D00OEVDO Electric VehicleO
EviOUOOOoUooooooouooooooooog
00oo00oooDoooooooooooooooo
oooooooooo
0ooDoo0oooOoooooooDooooooog
OWelltowheelO O CO,000000O00O0O0HEVOO

SmEEE /A Vs~ 2006 N1

vsogooooooooooooooon
gbgobooevobooboooobooobooo
goooooobooooooooooooon
gboobooobdbooevobOOo40evOO
gboobooobgoogoeocooboooooooooonog
gobobobooboboevobbooboboobboobooon
gboboooboooooobooboooooboooooo
gbobooooooobooboboboboboboon
gooooooooo
evOoOdoooooooboooobooaooann
gbobooooooooooobooooboooooono
gbobooooooobooboboboboboboon

11



oooooooooooooboo

150 7
Rt fLEVE
ULy
A4 R
2100
£
B _ BiESEMONRESLL
4 EVE=+ri-ARER
|
« | N
=
% 50
N
HEVA HEVE UF S LA4 Rk
S— =Lk ERS
Rt [ Twi'}-ﬁ—ﬁ‘lﬁzll:!ﬁ"w—
0
0 500 1,000 1,500 2 000 2 500 5,000

OO00OEVOHEVOOOODDOOOO
Development of batteries for EVsand HEV's

i

-

mHEn

fik

it

HmEHEN AT L

00o000o0oooooooooo
Basic configuration of FCV

gbobobobobobevOUoHRevOOOOOOO
obobooooboevObOOOOoOOoOODOOOOO
gboboobobobobodevOooobooooogoaoo
vobdoboooboooboooobooboevOOoOoO
gbobbooob4b000n0bbooobobooon
goz200000e00000000000O0O00O0DOO
goboobbooobooobooboboooboobooon
ooooOoOoOoOoOOOOODODOOODODODOOO 200km
gboobooboobevooboobooboaoo
oobooooo

12

ooooo oDoooooo

O FCV O Fuel Cell Vehicled
FCvOOoOooooOorCODOODODOODOOO
0opoooooooooooooooooooooog
doooopooooomrOVOOFCOODODODOOOnO
oosoUouooooDoDoooouooooooog
Jd0oodboodUoooUopoooooouoooooog
0doDo0oooooooDoooooooooooog
Jd0oodboodUoooUopoooooouoooooog
0doDo0oooooooDoooooooooooog

oobooobooooboooboooboooboOon2o20

SmEEE /A Vs~ 2006 N1



ooooOooooooooboooo

goo00ob0boOCNGOODODOooog2005040000
Proportions of total CNG vehicles by country (As of April 2005)

10 F

00oo0oooooooooOooOoooooooo
Circumstance of reduction of emission regulations
for gasoline passenger car in Japan

oobz20300000000000000000 20040
Ub400bo0obooboboooogom

obooooocoooooossovoMPal DO OO
oboooooobboooooobobooboooooo
ooboooooooobooooooobobooobooooono
ooboooooobbooooooboobooooon
oooooood

ooooo 0bOoobooo

oobooooooboooobobooooboooboooo
ooboooooobbooooooboobooooon
ooboooooooobooooooobobooobooooono
ooboooboooosvMwbOOoOOoOoOOOOOOO
obozo06000000000000O000O00O00OO
oboboooooboOoNOxOUDbOOOoooOoDooO NOx
ooboooboooboon

SmEEE /A Vs~ 2006 N1

00000 CNGOOCNGO
Compressed Natural Gas[l
CNGUUOOooooooooooooo
OgoOCNGOOOooOoOoooooooooo
OoOodoNOoxOOoooooooeo,00
goooooboooooooozo000
Ooodooooooooooooooo
doddooooboobzo04000000d
OOz400000000000CNGOODO
OJooooooono2e0000 20050 90
ooooooooo
OgoOCNGOOOOoOoDooooooao
00 000000oooooooocoon
dodooocNGUOOOOoooooo
oooooooom
aoood ogooooo
oooooocHOoHO ODOoOoooooo
Jod0oboooo0oooooDOO NoxOd

% S IOTIEDREH A AMBE100E L1 BE 0000D00o0o0o0O0ODDDDOOOoOooo
w % 00000000 0O0ODODODOOOOO00O
|2 HC ASTH Aol
E:ﬂ (0.05 g'kmy 000000000000 0000000
E oooon
a‘IO{I
% 50 l NOx aae%l A%H] 1 o5 o] oo cevOoonoO
3 4 A 4 Oo0 0O0OD0DOO0O0O000O0O
, 100 000000000000 DOOOOn
asa co ME%I A6 (1.15 gkm) 1930 0000000000000000
9 a; 4 00000200500 000000000

75 80 "85 G0 ‘g5 00 g5

vioooODOOOOODOODODDOOOOODO
gbobmzo00000000000000
ooboooboobooooooooooon
ooboooboooooooooooobn
uoboobooobboobooooogoo
obooooooooooooooooon 201000
gboboobooooooboobooooboooooo
05000200700 00000000000000O
gbobooboboooozolsobooobonboong
gzooonoooooOooOoOoOooOooOooooboong
gbobobobobobobobobobobobo
gozoo0ooooooooooooooooooboond
gbobooboboooooobooboooooboooooo
HEVOOOOOOOOOO

000 O0000O0C0DoDOO

000000000000 DODOED Department of
Energyl 0 20000 00000000000 DOOOODO
oooooooooo

0000000020500 000000003.20©

13



oooooooooooooboo

-]
(=]

BRERE 3% \ f EFERE 2%
THEE [oF b

ge=-1"""
i | BAERE 1%

AVAVER .

]r BAREE 0%
21X

mRE
\:L} LY

2000 2025 2050 2075 2100 225

2

2 @
\,;"
N

)
(=]

-
=

TR RDEER (TR L)
g

I
1900 1925 1950 1975

L=}

0oooooooobobooooooooo
Predictions for worldwide oil production

m i 20105 20204 SOENEE
3 Gm_ ) |: = T — - - f
FaERE U
. v
A
HEV |
i
Huw) ST 4 —H LI |
R
_CNGE | e — |

omocevoooooooo
Forecasts for CEV adoption

goboobooooooooobooo
Suitability of EV, FCV, and HEV technologies for vehicle size categories

oooo oooo oooo
000000000000000000000000000
gbootoooooooooooooooomooooooo oooo

BV ooooooO0oooooooOooooom
gooooooOobooOoooOoOoooOoO0boOoO0oooOoO0boO00o0on
bbotooooooooomoooooooooooooo
ooooooooooom

ooao

00000000000000000000000000000

HEV/ECY ooooooOooooooOo0oo@mOooooobooOoOoooon
ooooooooooooom ooo
OHEVOOOOOOOOOODOOOO0oOoOo0oom ooo

oooboooooooboooooogd
ooooOooooooboooooog
ooboooobooooboooooogd
OoHeEvOOOoooooooooo
FCvO EVOOOOOODOOOOOO
oooooo

o cevoooono
ooooooooooobooooo
ocevooooooooooonoo
ooooo
oboozoo0onooooooono
ooboooooooobooooood
cNGOooooooooooooono
gbooooooobooboogooog
oobooobooooogz2oo00n
obooboboobobooooboooo
oooooooooboDboDbODbDbDbooo
obooboooOooHxrEVOODOODOO
ooooooboooooooobogoo
oooooboooonozezbooooo
ooooooboooooooobogoo
oobooooboooooobogoo
ooooooboooooooobogoo
oobooooboooooobogoo
oooooobooooooobogoo
ooboooboogoevOrCVOOOO
ooboooboooogono
cevOooooboooooooo
oobooooooobooobobooon
oobooooooobooboboooon
OO0O0EVOFRCVOHEVOODOOOO
ooooevOooooOooooOoo
ooboooooooboooboooo
ooboooooooboobboooo
ooooooooobooobobooon
obobOooooooboboooobooon
OOOHEVORFCVOODOOOOOO
obobOoooobooooooonog
obOooooobooobooorCcOO
ooboooooooboooboboooon
oooooooooboobboooo

oobbooooooooobosbobooooooon

30000000oooooboooobo obooo
U” Doooooooobi1iooboooz2eso0ooon
gbobobobobobooboboobooooooaon
oobooooboooboboooooobbooooooobn
gbobobobobobooboboobooooooaon

14

gbobooobooooooboboooooobooooog
oobooobooooooobevOHEVODOOODODOO
gboooobooooobobooevOobOOoOoOoOoOO
oooboOoHevOOODODOOOODOOOOO0ODOO0OO
gbobooboobooobodHevOODODOODO
oboboooboooooobooboobooDo

SmEEE /A Vs~ 2006 N1



ooooOooooooooboooo

J0OO0O0OO0OEBVOHEVOOODOOOOOO
Development and sales trends of magjor EV and HEV among automakers

e [ e

B 02 03

OF ‘08 08 1]

‘04 kY.
T E fvf:i—i: {Eﬁlhﬁl ST

= BLW -4 oi—
AXE-TTVUA

T AZR - 9A y (ERRHE®E: 2708)
Ay - i oy [RNSERERER  100E]

A AT -l

MMC-BEV
H+E-Rie

_ Hies - EV PLUS tﬂm!ﬂﬂﬁ
FEPIEYE - 81

1.0~15L |5 L SO B S

FORD: Za—ig2 —=u

8- M0V b

15~18L [HRSF-TE9S

FI5¥-ho—5 —
F3% - FAVA (IARHIER - 438

FORD - 34— |

18~20L ¥ -TFI=F

EE.T‘I[’%(:‘/}&%;}#;E‘T
Bl LH o

GM 4 F—NVUEH L—

I S B e e o

265~30L '-_-l"!& §_§'5J

FIF -2 N—H— /J'n'.IT—

5’3 T’JZP

CERE-FEIF—F

40LELE FORD r T—%all—3YF—  ——

l'-ﬂﬁ 'I!J‘l-.ﬁ!'

GM + S+ Sy —— i &

goboobooooobozezooooooooooooo
HEvOUOOOOODOOOOoOooOoOoooooooooo
EviOooooooooobooobooooobooono
boboobooboobobooooobooboboevo
ooboooooooobooooooboooooooono
oobooobooooooooooo

oboboobooozooooooevoOooOoooDOOoO
ooboobooboooboooboooboboobooon

b oboobooobbuoooooo

ooboooooobooooboooooooobobooo
uobooooooboboooooobooboooooo
gboocevOoboooooboboboboevbOOOO
UOOHEVOOOORCVOOOOOOOOODODO
oo

gbooooooboooboevOoOobOOoOoOoOoDOOO
obooevOOoOOoOoOOoOOOOOOOOOOODOO
ooboooooobooooooobooobooooo
oobooooboooboobooooboooooooog

uood evoooOdooobOoobooooev

oMooooevOoOoOobOOOOOOO19700
gbooeooooboobooboooooooooon
boooooobooboooobooooooooooEev
gbooobodobooboboevOobOOooobooooon

SmEEE /A Vs~ 2006 N1

0000000000000000000000000

goodoeod100kmOOOOOOOODOOOOOOO
gbobooboooooobooboooooboooooo
oboboooboooooooboooooooooooog
gbobooboooooobooboooooboooooo
goooo

poioooooooooobooooooooon
obooooooboooboobooboooooevOOd
gboboooboooooobooboooooboooooo
Oooo0ooooooooOooD 24000 2,000 kmO
gbobooooooobooboboboooevOoOOO
gooooooooad

gobz2oo300gobooooooooooonooog
ooboooooboooboooboOooboooboooOog
ooooOoO0oO00®* MIEVO Mitsubishi In-wheel Motor
Electronic Vehicle O O000O0OO20050 500000
goevOoOooosgooooooooboboooono
MIEVOOOOOOOOOoOomMmmoooooooo
gboooobooooobooobooooobobevOO
gooooiokmbooOoOoOoOOODODODODODDDO
gboboooboooooobooboooooooooo
obobooobooooooooooboooooooooo
gboboooboooooobooboooooooooo
obobooobooooooooooboooooooooo
gboboooboooooobooboooooooooo
oo

15



oooooooooooooboo

| 1970% 19804 190048 20004 |
| I | I

B SEV (RHSHBIEER)

| IHYFLEY 3 FEV

A 0EY \ — ft;#u Lt =L
( 4 JEV (BN E—5—] \ = 5
ErOETT—— . {_-_-'_I'_‘-" ;
el - ‘
| ———— e
TEX-FAFE SN & e
=4 T5/EV | JFaL4d R ASSIEE ,.F‘j-r

— l HEVEN R

. ERE—5— =
/SR UAHEV (2Y—X8A ) é

CF e - MM , |
CRLRERSM - RE S LY —HEV (GDIATLAS S T

B

EWHEV LA

AFCY (A% /) —nE&NW)
N HSuF4 AMECY (E8%RE)

0Mooooooooooooo
MMC'’s history of EV research and devel opment

Dad OOOMEVOOOOOOOOOO Ob0 OO0ODOODOOOOOOMEVOODOODO
0000000000 goooooooooooooo

omoMEVOOOOOOOOOOOOODOOOOOOOO
In-wheel motors of MIEV experimental vehicles

goboobozoo0oooooooooooooooog ubod oOooobdod
UEvOOOO0OOOoOoOOoOobOOoOobzo100000000 gooobooboobobooooevOobobooo
gbobobobobobobobooboooooaoaon okmO0O000mOoO0OooooooooooooDoO
vobobooobobooboobobobooevOOOOO gbobooooooboboilsbzooboooooonoo
uboboooooboobobooboobann gboboobooboboooooboobooboboban

oboobooooboooboobooobooobooooo
ooooooooooooooooooooboooobev

16 =samE 772V VEr— 2006 NO.18



ooooOooooooooboooo

Dad O00O0EV

ObD ODO0OO0DOOO0OO0OO MIEV

gMmooboooooEev MIeEvODOO
MMC’'s MIEV next-generation experimental EV's

gboboobooboboboooboevboobogoboonoon
uboevOobOooooOobooOoooobooobooono
gbobobboevuobbouooboobooaoboaon
oobooooboooon

oo evoOoOoooooo
EvOOoooooobooooooooooooooon
ooboooooobboooooobooobooooonn
oboooboooevOoOOoOOOOOOOODOOODO
oobooooooboooooobooobobooooo
obOooobooobooboooboobooooDbon
HEVOOOOOOOOOODODOooOoOOooOoooooo
obobooooooevOoOOoOoOOoOOOOODOODO
oboboobOevOOoOoOoOooOoOOobOOOOODOODOO
ooood

ugobo o oad

gobodoobooobbooobboooboooboooo
gbboogobooboboobuoobooooooobooon

gbobooboooooobooboooobooooog
gbgobooooooobooboboboboboboan
goooobooood

ooboooooooOonoooooooooooog
gbooooooboooooboooooboooboonboa
MIEvOUOOoOevoboOooooooooooaobooaon
gbobooboooooobooboooooboooooo
gboevbOooboooboooooboobobooboan
googoo

ooogao

1 O0ooooooo0Oooooono3foomoon
obooooonodp 7302002

(o U0o00DO0o0OoO0O0OoOUODOOO00ObOUOODoOoDOoOooOg
goooooboOobooobooboobooboboooobooo
0 JCCCALL p. 30 2001

@ Uooooooo0oooooo1ro402800 000
goboooooodp 01302005

4 0000oOoooooOOC0OO0O01OOoOoOooooDoOoOOD
gobmooobooobooboooooobog
gooooooboooobooobogoo
http://www.mlit.go.jp/jidosha/roadtransport.html (11 p. 30 2005

G) 0 0000000000000 000D00O0000D
PO1049LJ NEDOL OO DO OODOODOOODOODOOODOOO
00000000 O http://www.nedo.go.jpl] 2005

(6) 20050 0000000 OOOOOOOZ2005000000
gooobooooobooboooboobobooobooo
O http://www5.ca0.9o.j p/j-j/sekai_chouryuu/index.html [T] 2005

oooo oooo

goog

SmEEE /A Vs~ 2006 N1

17



RE

Technical Perspective

S-AWCO Super All Wheel ControlJ O O 0 O [
oodooodoo

Left-Right Torque Vectoring Technology
as the Core of Super All Wheel Control (S-AWC)

00 O
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Abstract

The Super All Wheel Control (SAWC) system is an integrated vehicle dynamics control system that maximally
exploits the capability of al four tiresin a balanced manner to realize predictable handling and high marginal
performance. A direct yaw moment control technology that effects |eft-right torque vectoring (this technology
forms the core of SSAWC system) can control cornering maneuvers as desired during acceleration, steady-state
driving, and deceleration. Various left-right torque vectoring mechanisms have been proposed for the direct
yaw moment control technology. These mechanisms are identical in terms of theoretical efficiency, but each
has distinct characteristics owing to the employed elemental technology. It is conceivable that various |eft-right
torque vectoring systems will emerge as various elemental technologies are improved.

Key words: Torque Split, Four Wheel Drive (4WD), Vehicle Dynamics, Integrated Control
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Dynamic Scheduling Control for Engine and Gearshifts:
Consolidation of Fuel-Economy Optimization and Reserve Power
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Abstract

If the power needed for vehicle propulsion is determined, the most fuel-efficient operating point during steady-
state driving operation can be determined with complete certainty, and in using continuously variable transmis-
sion (CVT), the optimal operating point can be obtained over a wide operating range. During the on-road oper-
ation, however, power requirements continuously fluctuate, meaning that the power control system must contin-
uously track and accommodate the changes. Further, the power settings matched to the road environment and
to the driver’s acceleration demands are needed. In setting of the target operating point for the optimal fuel effi-
ciency, the CVT’ stransmission efficiency is considered in addition to the engine's fuel consumption rate. And
since the target operating point varies greatly within short periods of time, dynamic torque and gear ratio trajec-
tory generation that takes torque-generation response and shift response into account is also performed. The
concept of the reserve power was adopted, and an algorithm was created for changing the operating point from
the point of optimal fuel efficiency in accordance with changes in the road environment and to accommodate
any preference for sporty driving on the part of the user. By means of the created algorithm, it became possible
to consolidate fuel-efficiency enhancement with accel eration enhancement matched to driver behavior.

Key words: CVT, Shift Control, Dynamic Scheduling, Fuel Efficiency, INVECS
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Abstract

Knowledge gained through studies aimed at enhancing combustion by means of changesin piston shapesis pre-
sented in this paper.

Attention was first focused on tumble and squish in the context of in-cylinder flows, and the characteristics of
combustion patterns and effects on partial-load fuel consumption were investigated. Squish is characterized by
invigoration of combustion in the middle and late stages, which is desirable for combustion pattern. For reduc-
tion of fuel consumption, it was confirmed that improved thermal efficiency yielded by squish-enabled increase
in combustion speed is beneficial with low engine loading and that squish-enabled suppression of knock is ben-
eficial with high engine loading. During full load operation, it was confirmed that not only knock suppression
but also piston-shape-yielded improvements in volumetric efficiency are beneficial. The benefits were evaluat-
ed experimentally and through the analysis of in-cylinder flows. These findings and particularly influential
design factors are discussed in this paper.

Key words: Gasoline Engine, Combustion, Knocking, Piston
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Merits and demerits of piston shapes
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Heat release under partial loading with
various combinations of piston and port
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Turbulence energy in vicinity of spark plug
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Effects of squish-area shape on
partial-load combustion and full load knock
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Development of Optimizing System for Engine Performance Simulator
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Abstract

With the recent advances in computer performance enabling massive calculations to be performed with ease, an
optimization system was developed for our engine performance simulator. Multi-objective optimization with a
genetic algorithm in iSIGHT™ was used for our system. In-house software using the Monte Carlo method and
the response surface analysis was also developed. It was discovered that multi-objective optimization can pro-
duce a Pareto curve with fewer calculations, and the Monte Carlo method with the response surface analysis can
show maps for visualizing the effect of control parameters on the objectives. Additionally, our developed opti-
mi zation software has a dispersed processing function for sharing piled up calculation jobs among several per-

oo

sonal computers. An overview of thisfunction is also introduced.

Key words: CAE, Optimization, Genetic Algorithm, Monte Carlo Method, Response Surface Analysis
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Optimization by Monte Carlo method with response surface analysis
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Dispersed processing for optimization
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Example of multi-objective optimization as engine maximum power and maximum torque
(among intake manifold length, diameter and intake valve timing)
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Example of intake/exhaust valve timing optimization at each engine speed

[#8 s mEsmosmn (HR1.150ky) |
12.0 10,4 B8

o
5 [ 1.2 i [
FR =) 3012 pEE L) SEE L)

[10-15%— Ft (m/L)|MAEMT | 0-100 kmvhiCi@BAR (sec) |

o 60
L 144
L 128
oooooooooooo 17 12
oo0o0oooooooo 18 26
Operation panel for vehicle fuel consumption 15 an
and exhaust emission simulator SR s
FIH (=) 3012 @aER L FAE (=) 312 #ER L
oooo00o0oU0ooooOo0oooUooooooOoOog
goboobboooooooboooooono Example of optimization for vehicle fuel consumption
0500000000000380000000 and exhaust emission simulator
goboboo3sunoooooboooooooog
goooooo gooooobboooooobooo3suoooood
J0000b00d120sec0000OO0bDOogs000 gooboobobooboboobobooboboooobg
dooodooooooDirv.o0 175km/LO000O0O0O goooobooboooood

48 SEEEE F/ZHV Vs~ 2006 N1



goooooooooooooobooooooooobo

oo ooood

iISIGHT'0 000000000 0000000000
oobooooooobooooooboooboboooono
uoboooooobboooooobooboooooo
oboooooooobooboooooboboooobooon
ooboooooobooooooboobooooon
oobooooooooboooboooobooobooooono
ooboooooobooooooboobooooon
oobooooooooboooboooobooobooooono
ooboooooobooooooboobooooon
oobooooooooboooboooobooobooooono
ooood

obobooooboobocAEODDOODOOOOOnOnO
ooboooboooboboobooooooood

goo o oo

r0o0oooboooboboobonooooooooon
oboooooobbooo* oobobooboooooo
ooboooooooobobooooooboboooor ooo
uoboooooobbooooooboobooooon
ooboooooooobooooooobobooooooono
oooooooooooooooooooooboobooon
oobooobooooobooooooobooobooooono
oobooooooboboooooobooobooooon

gobooooooboboboobooooobooooo
booooboobobooboooooobooooooonoo
gboboooboooooobooboooooooooo
gooooooooobooboooooooooog
gboboobooooooboobooooboooooo
gooooooooooogo

Ooooao

1) ODO00Do0O0D0Do000OO000DO00O00000000nNo.
110 p. 310 1999

@ O000000000D00Db0000O0O0D0OO0DOnONo.
140 p. 2000 2002

(3) K.Deh: KanGAL report 200001, Indian Institute of Technology
Kanpur, 2000

(4 000000000000 00O00oOODODOooooDoOooDn
00000 Vol. 430 No. SIG100 2002

G) 0000000 OD0MmMmOODOOp. 18500 2004

oooo

SmEEE /A Vs~ 2006 N1

49



Technica!l Papers

obdbdbubdgbodogogogn

Development of Technique for Predicting Parts Temperatures Using Radiation Analysis
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Abstract

The partsin avehicle’ s engine compartment are exposed to a high-temperature environment. Among them, the
parts positioned in the vicinity of the exhaust system become particularly high temperature owing to the effects
of thermal radiation and convection®™. The amount of radiant heat transfer depends on geometrical conditions
such as shapes and positional relationships of parts. It has recently become possible to calculate the amount of
radiant heat transfer using computers. This paper describes a study of atechnique for predicting parts tempera-
tures using numerical analysis of the thermal radiation in the structurally complex area around the exhaust sys-

tem.

Key words: Thermal Radiation, Exhaust System, Temperature Prediction, Numerical Analysis
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Calculation example of radiant heat flux
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Relationship between radiant heat flux and
increased amount of parts temperature
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Radiant heat flux distribution
on parts near exhaust system
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Process for parts temperature prediction

Jooooooboooogooo
Computational model for study of technique for
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Results of parts temperature prediction
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Basic Study for Reducing Noise in a Vehicle Cavity
(Experimental and Theoretical Analyses of Structural — Acoustic Coupling Problems
in a Rectangular Parallelepiped Space)
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Abstract

In this study, low frequency booming noise of wagon and minivan-type vehiclesis clarified from a dynamics
perspective and an effective reduction method is proposed according to some experimental and theoretical
analyses. First, the phenomena of low frequency booming noise are discussed dynamically as structural —
acoustic coupling system by using a rectangular parallelepiped test rig and one-dimensional theoretical model.
Second, the unique optimum method that reduces booming noise at structural — acoustic coupling system with a
dynamic vibration absorber is proposed based on a one-dimensional theoretical model. Finally, the proposed
method is examined in an actual vehicle and it is confirmed to be satisfactory for reducing low frequency boom-

ing noise.
Key words: Vibration, Noise, Optimum Design
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Newly Developed Four-Cylinder MIVEC Engine
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Abstract

This paper gives an overview of a newly developed four-cylinder engine used for the new Mitsubishi OUT-
LANDER Sports Utility Vehicle (SUV).

The new engine is one of the results of the World Engine project conducted by Mitsubishi Motors Corporation
(MMC), DaimlerChrysler Corporation, and Hyundai Motor Company. The cylinder block and other basic
structural parts of the engine were jointly developed by the three companies, but the intake and exhaust mani-
folds, the cylinder head’ s intake and exhaust ports, and other elements related to engine tuning were indepen-
dently developed by MMC. For high quality and reliability, MM C adopted a rigorous development process
conformingtotheMitsubishi MotorsDevel opment System(MMDS), which is alsoapplied tovehicle development.
Production of the new engine began in September 2005 on a newly installed, state-of-the-art production line at
the MM C'’ s powertrain plant in Shiga, Japan. MMC sees the new engine as one of the mainstays of its engine
lineup and intends to employ it in an increasing number of new vehicle models.

Key words: Engine General, Gasoline Engine, Spark Ignition Engine
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Overview of the Newly Developed Front Engine Front Drive Platform
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Abstract

With the OUTLANDER new-generation Sports Utility Vehicle (SUV), Mitsubishi Motors Corporation (MMC)
aimed to surpass the conventional SUVsin terms of user confidence and driving pleasure. To achieve this goal,
MMC newly designed not only the engine and transmission but also the platform that forms the foundation of
the vehicle. Asthefirst step in developing the platform, MMC established high targets with respect to handling
stability, ride comfort, all-direction collision safety, strength, lightness (essential for environmentally compati-
ble fuel economy and exhaust emissions), and quietness (essential for a comfortable cabin environment). To
realize these targets, MM C determined the optimal measures using computer-aided-engineering (CAE) analysis

techniques and reflected them in an actual vehicle in a process of repeated analysis and refinement.

Key words: SUV, Platform
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CAE analysis for pedestrian protection (bumper)
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CAE analysis of effects of collision with smaller vehicle
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Rough-road operation of vehicle model in virtual environment
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Abstract

To maximize the beneficial effect of weight reduction on drive performance, an aluminum roof panel was
adopted for LANCER EVOLUTION VIII MR —the first Japanese-made steel body with aluminum-roof vehi-
cle. Subsequently, a development project was carried out to achieve high drive performance comparable with
that of sedan models for the tall SUV by introducing an aluminum roof panel into OUTLANDER. Asaresult,
the accuracy of the thermal deformation analysis method developed for LANCER EVOLUTION could be
upgraded, and the SPR joining mechanism was elucidated. The present paper describes these two aspects.

Key words: Body, Aluminum, Weight Reduction, Thermal Deformation, Self-Piercing Rivet
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Results of evaluation of test vehicles by human sense
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How the gap between roof panel and roof bow is changed
by heat during painting process

000 0O0000000000000000000
oooooo

00000000000SUWWOO0000000000
000000000000C0000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
0000000000310000000000000
0000000000000000000000000
000000000000O0000000000000
0000000000000000000000000
0000000000000

() 0000000000O0O000000

000000000000000000000000
0000000000000000000000000
000000000000O0000000000000
0000000000000000000000000
00000O0O0O000000000

( 0000000000

000000000000000000000000
0000000000000000000000000
0000000000000000000000000

SmEEE /A Vs~ 2006 N1

< — CcAEmR
I 2AFyHOME - EAM
1 mm
B
=

zaFvo0E: )
3 mm &
TAFuOMES %

5 mm

ELAv—

M= E s, -

oooo0oooooooooooooooon
Model mastic proven to be correct

EEHEER

oooooooooooooo
Analysis model matched with EVO'’s shape

ﬂ 0.9 mm 1.1 mm
3
8 #
il x
“ 1
"
I
i
B
ik
B
& &=
& &
m x
l
s

gooooooooboboooooooo
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Abstract

As part of the new OUTLANDER project, we have upgraded the electronics platform in order to realize afoun-
dation for answering the needs of ever-evolving electrical components.

Through the enhancement of the ECU communication network and introduction of cutting-edge failure diagno-
sis technologies, variant coding, and other advanced infrastructure technologies, we have realized greater func-
tionality in electrical components, the reduced number and increased combined usage of ECUs, and the reduced

number and lengths of harnesses.

Key words: Electronics Platform, Communication, E/E Architecture, Diagnosis, Gateway
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Abstract

Mitsubishi Motors Corporation (MMC) has developed and introduced the new integrated system allowing
design, production, and after-sales sections to support Electronic Control Unit (ECU) variant coding, and this
system was first installed in the new OUTLANDER. The said system makes it possible to create and manage
variant coding data within an existing list system through specifications of model and equipment information;
furthermore, this data can be supplied to vehicle assembly lines and after-sales departments without the need for

manual input.

Key words: Electronics, Information System, Production Engineering, Service
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ETACS Functionality Development for the OUTLANDER
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Abstract

Mitsubishi Motors Corporation’s (MMC'’s) unique body-system electronic controller, Electronic Time & Alarm
Control System (ETACS) has been advanced in order to take on the role of core ECU for the entire electronics
system in vehicles from the conventional body control system®. In the new OUTLANDER, ETACS performs
a gateway for vehicle communications. Also it distributes power, and switches electronic component’ s varia-
tions to establish proper Controller Area Network (CAN) bus communication structure. With the integration of
these significant functions, ETACS achieves considerable advantages for development, production, and retail
processes.

Key words: Electronic Equipment, Electronics Control, Multiplexing, Diagnosis
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Abstract

The new OUTLANDER features the first application of the Rockford Fosgate premium sound system in Japan.
In the realization of its aim of achieving audio quality beyond that expected of manufacturer's genuine-part sys-

tems, this sound system not only improves the individual performance characteristics of speakers, power ampli-

fiers and other system components, but also optimizes the speaker mounting conditions, in order to maximize

the performance levels thereof.

Key words: Premium Sound System, High Quality Sound, Speaker Installation Condition, DSP (Digital Signal

Processor)
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Speaker layout of the new OUTLANDER
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Abstract
This report introduces the newly developed three-cylinder engine for

, the new-concept minicar.

This engine was developed to be the optimum match for the mid engine rear drive (MR) platform of “i”; and
during the course of this development, the focus was placed firmly on achievement of a lightweight, compact,
high performance, fuel efficient, and low cost design.

As one of the core engines for the Mitsubishi Motor’s future fleet of minicars, production began in December
2005 at our Mizushima Powertrain Plant, and cutting-edge manufacturing equipment was newly added for this

purpose.

Key words: Gasoline Engine, Development/Mini Car, Basic Structure, Technical Feature
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Overview of the Newly Developed Mid Engine Rear Drive Platform
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Abstract

The“i” platform development project was undertaken with the aim of achieving high targets which were not
possible to achieve with conventional designs within the regulated subcompact automobile category — namely,
highly-modern styling in tandem with interior comfort, light handling, a high level of riding comfort, and 360°
collision safety. By relocating the power plant normally found under the front bonnet to the beneath the floor in
the luggage compartment, it became possible to simultaneously achieve a one-motion silhouette profile, interior
comfort, light handling, consistently high-quality driving comfort, alonger passenger compartment, safety
under collision from all directions, long wheelbase, large wheels, small turning radius, and many other high-

level elementsthat would traditionally have had to be traded off against each other.

Key words: MR, Platform, Subcompact Automobile
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Door Keyless Operation System Using Piezoelectric Cable Sensor
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Abstract

We have developed a piezo cable sensor and incorporated it into a compact car model for the first timein the
car manufacturing industry as a slim door unlock sensor which fits into the currently predominant paddle-type
door handle, in order to expand the scope of application of the highly useful keyless operation system (KOS)
even to minicars. The piezo cable sensor, which emits a voltage signal generated by piezoelectric effect in
response to theinitial vibration from a door handle, is smaller and easier to accommodate than the conventional

capacitance-type sensor and is superior in detection performance.

Key words: Keyless Entry, Keyless Operation System, Piezo Cable Sensor, Door Handle
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Improvement of Vehicle Dynamic Performance by Means of In-Wheel Electric Motors
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Abstract

With an electric vehicle that has in-wheel motorsin its driving wheels, each wheel’ s motor torque can be con-
trolled independently, meaning that a yaw moment created by means of motor-torque differences between the
left and right wheels can be used for dynamic control.
arrangement permits dynamic control to be realized using only software and delivers the benefits of the motors’
inherently rapid, precise torque controllability. As part of an effort to verify the potential of in-wheel motors,
this paper describes the control method devised to enhance a vehicle’ s dynamic performance (particularly the
transient-response characteristics of the yaw rate and the lateral acceleration relative to the steering angle). The
control method was proved effective by means of experiments conducted using a COLT EV prototype vehicle
with two rear in-wheel motors.

Without requiring any additional actuators, such an

Key words: Electric Vehicle, Vehicle Dynamics, Active Control
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Development of Technique for Predicting Roof Buckling Under Snow Load
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Abstract

Implicit method structural analysis software was used in the past to analyze the buckling of vehicle roof under
weight of snow, which isamajor hurdle for a designer seeking to lighten the roof. However, calculation using
this software resulted in mathematical divergence at a halfway point, and it was difficult to continue the analy-
sis. Inthisstudy, we adopted explicit-method structural analysis software, selecting appropriate analytical para-
meters, and succeeded in developing a technique for accurately predicting the behavior of roof buckling under

weight of snow.

Key words: CAE, Strength Against Snow Load, Explicit Method, Implicit Method
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Development of Filter with New Function for Car Air-Conditioner
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Abstract

In collaboration with Mitsubishi Heavy Industries, Ltd., we have developed the world' sfirst™ car air-condition-
ing filter for decomposing and inactivating pollen, mites, and other substances that cause allergies (allergens)
accumulating on the filter through the action of an enzyme and urea (called “Bio-clear Filter”) to improve the
air quality in the cabin. This paper describes the technical features and performance evaluation of thisfilter.

"I World's first car air conditioner filter that decomposes and inactivates allergens such as pollen and mites using enzyme

oo

oo
oo

and urea. (Asaresult of our company’sinvestigation, as of February 2005)

Key words: Filter, Air Conditioning, Amenity
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Parking-Guidance System Using Nose-View Cameras
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Keiji Ueminami Hitomi Ohyabu Takahiro Maemura

godano
goboboobobobobobobobobobobobobobobobobobobobobo
gbdobobobdobobuobobobobobobobuoboboboboboboboboba
gobobobobobobobobobobobobobobobOobobobobobobobo
gbobobobobobobobobooboboboboboboboboboboboboba
gboooooobobogn

Abstract

We have developed a system for providing voice and visual guidances during parallel and garage parking — two
of the most disliked maneuvers among al common driving operations. Placing the priority on ease of use, we
employed the nose-view cameras to realize an interface with no need for complicated initial settings, and which
can be easily understood by all drivers, even those making use of the system for the first time. In addition, com-
pensation for vehice parameter unevenness allows the systemto achieve highly-practicd levdsof position accu-
racy for parking.

Key words: Intelligent Vehicle, Safety, Electric Equipment, Comfort, Human-Machine-Interface, Intelligent

Transport Systems (ITS)
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Abstract

Considerable attention is now turning to simulation-based manufacturing methods as an effective means for
making stamping parts highly accurate, reducing cost and achieving timely product delivery. Thetrend in the
recent years has been toward adoption of complex design shapes and preference for aluminum or high strength
steel sheets for lightenning. Consequently, more sophisticated prediction is demanded in simulation methods.
The stamping simulation method actually applied by production engineering departments are described in this
paper. Additionally, in consideration of the extensive use of the springback prediction method for ultra high
strength steel sheets, we present a die shape compensation method based on computer-aided engineering (CAE).
Key words: CAE, Front-Loading, Springback, Die Compensation

gobooooomm

oo o o0 oo
gboooooobieonnonooooooooon

gobooobooooboooooobooooooo goboobooooboobbooobooobooooo

gbobobobobobobobooboooooaoaon gbobogboobobooooobooobobaoban

oboodoboobbooobooobboooooooDn goboobooooboobbooobooobooooo

gbobobobobobobobooboooooaoaon gbobogboobobooooobooobobaoban
[#2aL—awEFIL] [REAPORAEBE] (FREM20 mmE)

L8

Tsua ki — TRALF

goooooooboobooogo
Stamping simulation

Y 0pooDoooooooooon

126 =samE 772V VEr— 2006 NO.18



oooooooooooooooooboooo

000o000o00ooooO0oooUooooooooog
Features of stamping simulation software

Ooooo Auto Form Incremental (AFI) PAM-STAMP (PAM)
oogo gooooooooooo goooooooooooooo
gooooooobooooao oo gobooooOoobooboboo400n
oy
oogo

L ; ; Lo X

o

My

MoOoOOoOOooooo

ooooao gooooog
ooooooooooooo

obobooooooooooooooooo 000o0o0oooooooooooooooo

oooood
oooooooooooo

oooooooo

bood goboboooooooooooooo

o0o0o0o0oo0oooo

5]
EFILRE £ =

ERAME SANID
[ sn%—ér_r_fr ]
I

[ mameen || zaen || =FLRENCSCORITEREL
— | REBEACTREEEM

A-E«QF_&-HT . PAM-STAMPRRR
LF| ol
[eumn {eunn (s B > g~

0oo0o0oOooUoooooOoooOoooo
goooooo
Simulation activities under development schedule

gbobobobobooboooooooobooban
ogoo

o obooooboobobooobooooooon
uoo

ooo Dooooooo
dodUdooooUobDoUoooo200D0OooDooo
000Do00DoU0oDoooo200000000000
odoodooUooooooooooooooooo
0000000000 D0OD ARD Auto Form Incremental [
0d000d00o00ooo0oouooooooOoooo
00o0o0000oo0oDoooooooDoooooooo
ooooooouooooooooog
00ooooooooon PAMOPAM-STAMPO O O
Jdddoooooooooooo0oooooooooo
00o0o000ooooDooooooDooooooooo
doo0oDoUoooooooooooooDoooo
00DO00ODOOAFIODOOODOO0OOOODOOg
0d00od00o0oooo0oouoooooooooo

SmEEE /A Vs~ 2006 N1

gboooodoooboood

ooo Ooooooo

ooboooobooooboooooooboboooobooog
oooooon

oboboobooobooooboboboooobooooonog
obboooboooooooboooooooobooooog
AFIDO00O00O00O0ARIDOOOCOOOOOOOOO
oboboooboooooobooooooooooog
gboboobooooooboobooooboooooo
oboboooboooooobooooooooooog
0000 ArRODOOODOOODOARIOOOOOOOO
obboooboooooooboooooooobooooog
gboobooooooopPAMODOOOOODOOOOO
obboooboooooooboooooooobooooog
gbobooboooooobooboooooboooooo
obboooboooooooboooooooobooooog
gono

b goboobooobooobooobbooon
goobognd

oo 0OoooooobOoooboooon

oboooooocoooooooooobooooobooonog
gboboobobooooooboooboooooooobooo
bbooobooooooobooooboooooooooo
gbobooobooooooboooboooooooobooo
obobooobooooooobooooooooooooo
gboooobooooboboooooboooooo
oboooboooooooboooobooooooooog
gboboooboooooobooboooooooooo
oboooboooooooboooobooooooooog
goooooboooooobobobooooboboooboogg

127



gooooooooooooooboooooo

1kt - EE BN

tHEM T—5% {ErE M SERENEM (MTEER)

AF ISt

ZERT—IER BT — # fRA REREERS

58 u $I&ju1:
J

k5o F 2 REM

SRR (RENER)

H#RhF v
b s A

|

>

YT B ORI

PAMEIH RS I

oooooooogoo
Stamping simulation workflow

[EEALE (MREHETIL) ]

O mham
(4G L EIS%LLE)

-_—

[EFERLE (HNEAAETL) )

goooooooooooooo
Discussion with Designing Dept. on suitability
for simulation results

o BhENN
(ML B25%ET)
[ 577 &)
godoobodooboooooooobobooooboo — :

oo bOdoboobooobooboobobaboobdao

0000000 D0000000O0O0DoooODDooo , 1“:\\‘-‘“
0000000 s80000000NONODODODOOOO N
0000000000000 O0000O00O020000 f‘”‘u
00000000000000000000D00000 : -
0000000000000 000000000onon
O00O0O0OO0OCAEDOOOODODOOOODOODODODOD | WS F R A A= |
000 0000000 000000000000O0000000000000
ooooooo
gobooooooooobooooaooooaon Defect-reducing effect on side panel outer of OUTLANDER

128 =samE 772V VEr— 2006 NO.18



oooooooooooooooooboooo

00000o00oooo0oooooooooooooog
Thesesto improve initial product quality of stamping parts

oooo oooo

oo0o0ooooooooooooooono
goooooooooooooooo
oooo

000000000 GoO0O0O0O0O0O0DO0DOO
o0o0oooooooooooooooo

pooooooooooo
ooooooooooo
oo

OCAEOD00000000000000O0
OCAEOOOOOOO0OO0O oo
gooooooooooooooo

ooooooooooooa
0ooO0oo0o0o0O0obOooooo
oooOoo0oo0o00ob0ooooo

0oO0ooooooooo

@ 8
—
MR
Oal OO ObO OOOOO OcO OOO

000000ooooooooooooooo
ooooooooooo
Springback defects on formed ultra high strength steel sheets

gbobobobobooboooooooobooban
uoboooooobboooooobooboooooo
ooboboOoOoCAEODDOOOOOOOOODOOOODOOO
uoboobooobooboooom

goobbbooooobbboogg CcCAEDD DO
goooooood

ot 0Oooobooboooboobbobobooon

ooboooooobooooboooooooobobooo
uobooboobooboobogseomMpPat O
ooboooooooobobooooooboooboboooono
oobooooooobbooooooboobooooon
obOooooooooboooobooboboboooDo
goesoMPal DO OOOO0OOOOOO0OOODOOODOO
oobooooooooboooooooboooboobooooo
ooboooooobboooooobooobooooon
oobooooooooboooooooboooboobooooo
ooboooboooboboobooooooood

SmEEE /A Vs~ 2006 N1

AT Ru N AT T2+ T—FIN

B
fEIfRBIZE TS ghifRERIZEIT S
AT iy SWD ATV T 24 T— RO
PTG ke BWEhikm

| memn :
AT iy S AR AT 24 T— FRHNE
=B L SRR

goboooobooboooboboobooo
Concept of spring-forward method

oo OoOoooboooooboobooobooooobod
oooogo
CAEOOO0OO0O0O0OOCOO0OO0O0OOOOOODbOOOOoOn
obobooobooooooobooooboooooooooo
goooboobooboobooboooooobooo
OOCAEOO0OOOO0OOO0DOOOOODOOOODbOOO
gboboooboooooobooboooooooooo
obooooooooobooooboooboo
oobooooboooobooobooooboboooobooog
obobooobooooooooooboooooooooo
gobooooboooobooCAEODDOOOOODOOOO
obobooobooooooooooboooooooooo
gboboooboooooobooboooooooooo
ooooooooo
oboobooO0cCAEODOOOODOODOODODOODOO
gboboobobobobobooboboobooboono
gboboooboooooobooboooooooooo
obobooobooooooooooboooooooooo
gboboooboooooobooboooooooooo
oobooobooooboooobooboboooooo
oobomoooooboooooooboooooooDn
obobooobooooooooooboooooooooo
U0 CAEODO0DOOOO0OOO0O0ODOOOOOOooOoonOoOnoO
bobooobooooooooooboooooooooo
gbooooooooobOoobOooboo

000 0OO0000000O0O00000

() 0O0O0OO0oooo
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000

129



gooooooooooooooboooooo

I ':f-":_'liﬂ—i-‘iffﬁ AN ﬂ FLARE (R34 h H#EHEE
HARESEYE3IMT ATV LT RE BEERTHE
=HAIZTHE
mn Bh. ¢
s . I TFHDH \ﬂ/
I (AT it ; v
.3 HHEIZxERE) ki e
L £
* o B B
ATY LTI+ T—F| gk isic T BN
ETEUBRERAIL
g A

Y. Fyioi— URYE
RELEBRBETSHE

Sec.E

— _BEiELE
R
— :ERBtt

gobooooooooooooobocoooooooooo

goobooooboobobooobooboboo
Comparison of conventional die manufacturing process and proposed method

:

HaBtoEE

)

&\

SLUBETPPRENYRGH LAY

L LTOBEOREYIZRL o

-’/m

Al

— AR LNENR
—  HEaE{

0Moo00000o0ooooooooooon
Compensated die tryout results

Compensation of die shape by spring-forward method

gobooboooobooobobooobooobooooo
oobooobooooooobbooobooobooooog

YEalb—Sral bR
MEDRLERHN SR

gobooboooobooobobooobooobooooo

i
— MEER

HNEREtt:oEE
—1.7
‘)\.\

oobooobooooooobbooobooobooooog
gbooesoMPa0 DO OOOOOOOOOOOODOODOO

B2 mirmn 000000000000 0000000000000
0000000000000000000000000
it 0O0oO00O000DO0Ooooon
( 00000000 0OO0O0O000O0
(L] 0MO0000000000D0000D000000D

o O000000000000000000000000

gbobooboobooboooboooboooobobobann

+05 oooooDoOoooooooooo

(3 00000000000
0DO000000000000000000000

omooooooooooooo

Results of springback simulation

130

gbobooboobooboooboooboooobobobann

SmEEE /A Vs~ 2006 N1



oooooooooooooooooboooo

boboooooobooboboboooobooobooboooon
ooboooooooobobooooooobooobooboooono
oo

oo oOo0ooao
gboboobobooboboboboboboobaon
ooboooooobboooooobooobooooonn
ocADODOOOoOooooooooooog

ugobo o oad

goboooooobbooobboooboooboooo
ooboooooooobobooooooboooboboooono
uobooooooboboooooobooboooooo

gbobooboooooobooboooooboooooo
oboboooooooboobooooobooooooonoo
gbobooboooooobooboooooboooooo
gbooooooooooogo

oooo oooo

SmEEE /A Vs~ 2006 N1

131



“ Concept-X" O0OOOOO
MRDEL Mitsubishi Motor R&D Europe GmbHO OO OO OOOO0OO0OOOOOOOOO

The Road to “Concept-X”
Passionate Message from the Design Studio of Mitsubishi Motor R&D Europe GmbH (MRDE)

000000000000000000000000" Concept-X" DOOOOOOOOODOOOOOOOOOOO
ooboooboboobobooboooMRDEODOOODOOODODOODOOODOOODOOO
“ Concept-X"” D0OO0ODOOOODOOOOO3000000O0000O00OOOOOOOOOOODOOOODOOODO

gbdobooboooboboboboobabang

goddoooooobbobbobon
goggoooboobbbo

A Glimpse into Creating a Design Icon
— Understanding the Process and Method

goboooboooobooboooboooooog
ooboooobooobboooooobboooooooDo
oboodoboobbooobooobboooooooDn
ooboooobooobboooooobboooooooDo
ooboooobooobboooobooobbooooooonn
oobooooboooboboooooobbooooooonn
oobooobO0oooobobooobboooboon
ooboobooooooooooobobooon

goboooboooobooooooboboooobooo
oobooooboooboboooooobbooooooonn
oooooooooobbooooooooooboobooon
oobooooboooboboooooobbooooooonn
ooboooobooobboooobooobbooooooonn
ooboooobooobboooooobbooboooooo

132

y 0oooooooooo

O0oooooooon
Mikael Cazzato

obooboooobooobobooooooboOoooo
gbobooboobobooooobooboobobobann
O00000D0O0D00 CabDesignD00ooon

gbgoboobooboobooboobooboboboooan
gobooboooobooobobooooooboooooo
gbobooobobobobooobooboboon

MRDEO OOOOOOOOOOO0OOOOO0OOO0O0O0
gboboooboooboobooooboooboooboobn
obooboooobooobobooooooboOoooo
gbobooboobobooooobooboobobobann
oo

MRDEO OO OOOOOOOOOOOOOO0O0000
obooboooobooobobooooooboOoooo
gbobooboobobooooobooboobobobann

SmEEE /A Vs~ 2006 N1



“ ConceptX” OOOOOO

uoboooooobboooooobooboooooo
ooboooooooboooooobooobooooono
uoboooooobboooooobooboooooo
ooboooooooboooooobooobooooono
ooboooooobboooooobooobooooonn
oooogo
20040 000MRDEODOODOOOOOODOOOSVODO
OO0 Concept-XOOOOOOOOOOOOOOODODOO
ooboooooobooooooboobooboooon
obooooobooooboobomooooooboon
gboobOobobOooOooobOooooboobooon
oobooboooooboobooobooooooobooon
oobooobooobooon
ooboooooooooobobooooboooboooo
booooooooooooooooooobooooon
ooobooooobooevoLuTiIONODOOOOOOOOOO
ooboooboobboEevoLuTiIONDOOODOOODOO
ooboooboobboooogo
goo0dEVOLUTIONO MmMCOOOODOOODOOO
oobooobooooOoobOoooOooorRADOODO
oboocowrCcOOODOOOOoOoOoOObDObOOOO
ooood
goboooboooboooobooboooboooboooo
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooboooooooobooooooobooobooooono
ooooooooooobocOonob evoLuTiIONDO OO
oobooooooooboooooooboooooooono
ooboooooobboooooobooobooooonn
ooboooobooooboooboooobooooboboobooon
gobOEvOLUTIONOOOOOOO0OOOO0OO00000
ooooooooooooooooooooooooon
booooooooooooooooooobooooon
oobooooooooboooooooboooooooono
ooboooooobboooooobooobooooonn
ooboooobooooboooboooobooooboboobooon
gbooooooboboobooobobooooog
MMCO MMCOUOOOOOOOOOOOOOO0O00OO0
ooboooooobboooooobooobooooonn
ooocooMMCcOOOOOooOOOovMMCOOODO
oobooobooboon
gooooboooooobooooMmMcOoooooono
ooboooooobbooooooboboobooooon
ooboooooooobboooooobboooooooo

SmEEE /A Vs~ 2006 N1

gbobooboooooobobooooooboooooo
obooooooooooogoo
Concept-XUOOOOOOOOOOOOOWRCOOO
obobooobooooooboooboooooooog
goodEvVOLUTIONDODODOOOOOODOOOoooOo
oobooboooooobooobooooboooooog
gbobooooboooboooboobooboooog
ooboooooboooooboooooooboooooog
gobooboooooobooooooboooog
oboboooooooboowrCcOOOOoOoOoOOoOO
boboobooooooboobooooboooooog
gboowrCcOOOOODOOOOoOOoOoOOoOooooO
bobooboooooobooboooooooooo
oooooon
MMCOOOOOOOOOOOOOOOOOoOoOOO
obobooobooooooobooooooooooog
gbobooobooooooboboooooooboooooog
oobooobooooooboooboooooooog
gbobooobooooooboboooooooboooooog
oobooobooooooboooboooooooog
Ubo0oo0o0ooooonogConcept-XxOOOoooooog
oobooboooooobobooobooooboooooo
gbobooboooooobooooooobooooog
oood
oobooooboooooboooooMMCcOoOO
OODNAODOOODOOODOODOOOODO O Coneept-X
gbobooobooooooboboooooobooooo
oobooboooooobooobooooboooooo
obooboooooobobooooooboooooo
oboboobobobobobOobobOobooboDbo
goooooooobooDNAODOOOOOOMMCOO
oobooboooooobooobooooboooooo
gooooooooooogoo
OOOMRDEOODOOO Concept-XO OO OOOOO
goooomMMCcOOOOOoOOoOOoOooooooooo
oboooooooooooobooboboooooDooDo
gbooooooooooboooomMcOOobOOoOoOO
ooboooboooooooboooooooooooo
ooboooboog
oobooobooooooboobEevoLuTIiIoONO O
Ub000b0oooboooboOoOConeept-XOoOOooooOoOQ
EvOoLUTIONO O OODOOO0D0OO0oO0oOooooooog
ooo

133



“ ConceptX” OOOOOO

0 O Concept-X

goooodooood
Mitsubishi Concept-X
Exterior Design Story

U0bO0000 Concept-XOOOOOODOOOOOO
ooboooobooobboooooobboooooooDo
obobooooboodnoevoLuTioNOOoooooo
ooboooobooobboooooobboooooooDo
ooboooMMCOOOODOOODO EVOLUTIONDO O
oobooooboooboboooooobbooooooonn
ooboooobooobboooobooobbooooooonn
oooooooboooonevoLuTioNOOOoOOooOonO
ooboooobooobboooobooobbooooooonn
ooo

gobooboobooboooooooomooooo
oobooooboooboboooooobbooooooono
ooboooobooobboooobooobbooooooonn
ooooooOooomobooooobooooboon
oobooooboooboooo..oobboooooooo
ooboooobooobooooooobbooooooono
oobooooo

oobooooooooooooooboodoMmMmcecOd
obooboooooooooooOoo0n EVOLUTIOND O
oboooooooooooooDbDNAOOOOOOOO
oobooboboobooobooooooooosoonn
oobooooboooboboooooobbooooooonn
ooboooobooobboooobooobbooooooonn
oobooooboooboboooooobbooooooonn
ooboooobooobboooobooobbooooooonn

goboooooooboooooog

goooooooooo
Omer Halihodzic

gooobooocoLebODOO0OO0O0O0OOOOO0O0DOOO0OO0
gboboobooboboooboobooboobobobann
obooboooobooobobooooooboOoooo
gboboobooboboooboobooboobobobann
obooboooobooobobooooooboOoooo
OO0O0O000O00DNAO Concept-XOODOOOOOO
obooboooooboooboboooooobooooo
gbobooboobooboooboobooooboboban
obooboooooboooboboooooobooooo
gbobooboobooboooboobooooboboban
gooooo
EvOLUTIONO O OOOOOODOO0OOOOOO0oDOoOo0
EvoLuTiIONOOOO0OOO0O000O0000000o0o00d
oobooooooosMwM3OOOOOOSAOOOO
obooboooobooobobooooooboOoooo
EvoLuTIONO OO O0OOO0O0O0OoooOooooooog
obooboooobooobobooooooboOoooo
EvoLuTIONO O OO0OOO0O0Ooooooooooog
oo
ggodoooooobbbbobooooooooo

O0O0000O00000OModartel DOOOO0ODOO

oobooogooooevoLuTiIoONODOOOOOOOOO
obooboooobooobobooooooboOoooo
gboboobooboboooboobooboobobobann
U000o0obooon0ooon Concept-XOOOOOOOO

gooobooobooooboobooobooooog
Original sketch which defined the exterior design

134

1/1000000000000000000000
Mr. Halilhodzic working on the 1/1 exterior model

SmEEE /A Vs~ 2006 N1



“ ConceptX” OOOOOO

oooooboooboooooooooboooobooon
ooboooooooobobooooooobooobooboooono
oboobozooboboooooooobooooooon
ooboooooooboooooobooobooooono
boboooOoboooboooOobooobobooooooon
ooboooooooboooboooooobooboooDn
gobooobooobooooboboooboooboooo
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooooooooooooooooooooooboobooon
ooboooooobooooooboobooboooon
oooooood
gobooobooobooooboboooboooboooo
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooooooooooooooooooooooboobooon
oooooooooooooooooooooobobooon
oooooooooooooo
gobooobooobooooboboooboooboooo
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooboooooooobooooooobooobooooono
oobooobooooon
goboboooooMRDEOOOOOOOODOOOOO
ooboooooobbooooooboobooooon
ooboooooooobooooooobooobooooono
ooboooooobbooooooboobooooon
ooboooooooog
gboocoboooobooooobooboobooooog
ooboooooooobooooooobooobooooono
ooooooooboooobooMRDEOOOODOOO
ooboooooooooobooooboooobobooooo
O0O000OWahTangDO OO CGODOOODOOOOOO
obooobooooboooobooboobocecon
oobooboooooooooooccuooooon
ooboooooooobooooooobooobooooono
oooooooobooooo0oooooboboooggToo-
RADODODOODOOOOOOOOOOOOOOOOOO
obooooooobobobooobdobBREMBOO O
ooboooooooobooobooooboooobooooono
ooboooboobbooboogoo

SmEEE /A Vs~ 2006 N1

ooooOoooooooooooo
Final assembly process after the model painted

ooboooboooobooooooobooboooooo
goboooboboooboobooobooboobooooboda
gboboboboboboboboboobobono
gboobobooooooobooobooboobbooboa
gbooooooooobOoobOooboobooonn

gboboboboobooboobobooooobooooon
gbobooobooooooboooboooooooooo
gbooboooooooooboboboboboboon
gbobooobooooooboooboooooooooo
gbooobooobooooobooboobboooba
gbobooobooooooboooboooooooooo
gbooboooooooooboboboboboboon
gbobooobooooooboooboooooooooo
gbooboooooooooboboboboboboon
oo

gbobobooboobooboboooooooooon
gbobooobooooooboooboooooooooo
goodooooboobbbooooooooooboo

OrPincOD0OD0OCOO0O0DODOOOODOOODOOOOOO

gbobooooooobooboboboboboobon
gbobooobooooooboooboooooooooo
gbobooooooobooboboboboboobon
gooooo

gboboboboobobobobooobooobooooon
gboboooboooooobooobooOoooooooao
gogboobooboobooobobooobooboboooboo
gboboooboooooobooobooOoooooooao
gogbobooobobooobooobooobooboboa
gbobooooooooooobobobooooonoo
gbooooobooboooo

135



“ ConceptX” OOOOOO

Concept-XOO O oo
Oo0ooooogn

Creating an Interior Icon for Concept-X

Concept-XO OO OOOOooooooooooooo
ooooboooboobooooooboooobooMMe
oboodooboobboooboobbooooooon
OMMCOOOOODNAOOODOOOODODOO EVOLU-
TIONO DNAOOOOOOOOoOooood

gogooooobobobooooooobobooobooo
oboooobOo0oooOooooooooobooboon
gooobbooobooobooboboooboobooon
oooooooooboboooboooooooooboooon
gbobobobobobooboboobooooooaon
ooboooobooobboooobooobboooooooDn
gbobobobobobooboboobooooooaon
o

ubobdobobobobobobobooboobaoao
oooooooooooooyPOoOoOomoooooo
gboboooboboobbooobbooobooboboon
ooboooobooobboooobooobboooooooDn
gbobobobobobooboboobooooooaon
ooooooooyPODOOOOOOOOODOOO
gbobobobobobooboobooboooooooaon
oobooooboooboooobooobbooooooonn
gbobobobobobobooboooooboooaon
oobooooboooboooobooobbooooooonn
gbobobobobobooboobooboooooooaon
oobooooboooboooobooobbooooooonn
gbobobobobobooboobooboooooooaon

00000000000
gbobobooggn

Thomas Vaquerizo

gobooooboobooboocoboooboooono40000
gboboobooboboooboobooboobooboban
oobooboooobooobooboooboooboOoooo
gooobboooooboobobboooooooon
ao
gooooooooooooypooobooonooOd
obooboooobooobobooooooboooog
gbobooboobobooobooboooboboban
gbobooooboooboobooboooooonboon
sawCOhOoooooooooooooooooooono
gboboobooboobooboobooboobooon
gboboooooboboboobooo
gobooboooobboooboooboooobobogoo
gboboobooboboooboobooboobooboban
oooooooooobooooobooowyPOoODOOO
gboboobooboboooboobooboobooboban
ooboobooooon
gboboobooboobooboobooboboboooan
oobooboooobooobooboooboooboOoooo
gboboobooboboooboobooboobooboban
oobooboooobooobooboooboooboOoooo
gboboobooboboooboobooboobooboban
ooboobooobooboooboogo

goooooogo

MRDEOOOODOO 0050 00000000000
gobooboobooooboooboboooboooobooooog
gbobogobooboboooboobooooboboboan

goO00Concept-XOOUOOOODOOODO
Front seat area of completed Concept-X

136

gooooooobboooooooboboboooooo
Origina sketch which defined the overall interior image

SmEEE /A Vs~ 2006 N1



“ ConceptX” OOOOOO

oooooooo1i00000000
/1 interior model under development

gbobobobobooboooooooobooban
uoboooooobboooooobooboooooo
ugbooooood
goboooboooooobobooobooooobooo
OcADOODOOOOOOobOOoOobOOobDOobOoDbOoDO
ooboooooobboooooobooobooooonn
gbobooboobobooooobooobooboboboba
ooboooooobboooooobooobooooonn
oboooooooos3s3poooooobooboooooo
ooboooooobbooooooboobooooon
gobooobooboboooboobboooboooboobn
goboooboooboooobobooobooooooo
gbobooboobobooooooooboobooban
oobooooooboooooobooobobooooo
gbobooboobobooooooooboobooban
oboboobooos3spoobooooboooooooon
gboobooboobobboooboobooboobooOo

gboboobooooooboobooooboooooo
boboooboooooooboooooooooooog
gboboobooooooboobooooboooooo
gooooooooooooon

oooo0O0O0O00000000000000owPOD
oboboooboooooooboooboooooooooo
gbobooboooooobooboooooooobooo
oboboooboooooooboooboooooooooo
gbobooboooooobooboooooooobooo
oboboooboooooooboooboooooooooo
gbobooboooooobooboooooooobooo
oboboooboooooooboooboooooooooo
gbobooboooooobooboooooooobooo
oboooooooooon

ooboooobooooboooooooboboooobooo
boboooboooooooboooooooooooog
gboboobooooooboobooooboooooo
boboooboooooooboooooooooooog
gboooboooooocobooooMMCcObOOoOOO
oboboooboooooooboooobobooooooooo
gboboobooooooboooboooooooobooo
oboboooboooooooboooobobooooooooo
gboboobooooooboooboooooooobooo
oboboooboooooooboooobobooooooooo
gooooogd

Concept-X OO DOOOOOOOODOOODOOOOOO
gboooboosgboooboooooooobooooboono
obooooboobooobogbz2o0s50 10000000
gobooobooooooboboobboobooooooo

SmEEE /A Vs~ 2006 N1

137



goooogg

OUTLANDER

gobooobooooboooooobobooooboog
ooboooobooobboooooobboooooooDo
ooo0obooooobodobooooobog20050 10
ooooooo

uoooboon

O000D000D000D0 suvd Sports Utility Vehicled
ooboooooOooooooooobOoOoDNAOODO
oobooooboobboooooobbooooooon
ooboooobooobboooooobboooooooDo
ooboooboobooooooon

oo odggo

ubdg bOobooooboooban

goboooboooooooboooboooooog
gbobobobobobogobobooboooooooon
oobooooboobbooobooobbooooooon
gbobobobobobogobobooboooooooon
oobooooboobbooobooobbooooooon
oobosuvwvbOoooooooooog

138

Ooob0 000000000

gboboboooboooooooobooooooog
obooobooooooboboooooooboooooog
gboboooboobooboooboobbooboooobo
suvioooooooooooooooboooooooo
gboboooboobobobooboood

000 O0ooooooooooooooood

0000000000 24LDOHCMIVECO D OO
OOOOINVECSII 6O O OOoOoooocevTtoood
ooodooooooooooooooooooooo
O00o000oooo0oooooooooooooooon
ooododoooooboooooogooooooo
O0o00ooooooooooooooooooooo
oooooo

00 0AWCO All Wheel Control0 0 0000 Odood
Oo0o0oodooooooooooooooooooooo
Jooooogooooooosuwvooooooood
0o0o0odooooooooooooooooooooo
00000oooooooooooooooooooo
0o0o0odooooooooooooooooooooo
00000oooooooooooooooooooo
0o0o0odooooooooooooooooooooo
ooooooo4wDODOODOODOODOODOOOO
AwWDODOODOOOoOoOoOoOoooooo4wbDOO OO
goowbO4wDDO O OO 3000oOooooooog
O00o0o0oooOooooUooDooOoOooooooooon
0 0 O Active Stahility Control0 ASCO DO 00O OQO0d
Oo00ooooooooooooooooooooo

SmEEE /A Vs~ 2006 N1



o0 OoobOooboooboobbogoo
gooooobosuwvbooooooooooooooono
gbooboboecommiIOOOO0D0OO0OD0OO0ODOOO
g smmO OO0 00000000000D0 9mmidd
oobooooooobobooooooboobooooon
ooboooooooboooboooboooooooobon
oooooooossmbooooooooooooon
oobooooooboooooboboooobooooooo
oobooooooboobooooboobooooon
ooboooobooooboooooooog
gobooooooboooboboooboooboooo
oobooz20000o0ooooooooooobooonn
oobooobooooooooooo

oobO Ooobocobooooogoo

gbobobobobobobobobobooboab
ooooooobooooooooobbooobon
esowbDooooooooonoobobooooonono
ooboooooobbooooooboobooooon
gboboboboboobooooooooobooobon

NEW PRODUGTS

gboboobooooooboooooooboooooo
oobooobooooooboooooooboooooog
bobooobooooooboooboooooooooo
oooooobooooooboboobbooboboooooo

ooo0O Ooooooo
oobooooboooobooooboooboboooooo
O0DO0O0OWNCAPGODOUOODOOOODODOOODDOO
gboboooboooooobooboooooboooooo
oooooooooooobooooon
ooboo1yooobooooys0obo0oooooog
200000005500000000
oobooooboooooooooboooboboooooo
ooboooboooooobooobooooboooooo
booooboooooobooooon

goo o oo

gbobooooooan

0 O DBA-CW5W
oooo
AWD
oooo
M G
0Oo00a0 ooo 5 7 5 7
oooo 0 mmO 4,640
oooo 0 mmO 1,800
oooo 0 mmO 1,680
ooooao O mmO 210
Ooooao O kgO 1,550 1,590 1,580 1,620
oooooo OmO 53
ooss0o0oooooD (km/L) 11.6
oooooo 4B122.4L MIVEC
ooooooo DOHC 160000 400
Ooooao O kW PSOmint0 000 125] 17076,000
ooooao O Nrf) kgf-mOmin™0 000 226] 23.0014,100
ooooao INVECSIl 600000000 CVT
O 0000ooooooooo
ooooooo
O oooooo

oo0ooo 215/70 R16 225/55 R18

SmEEE /A Vs~ 2006 N1

O000000D000Csggb000000D0000000000

139



oboomomooooboooobooobomg
oMMROODOOOOODODOOOOOOOOOOO0DOO
oobooooboobboooooobbooooooon
ooboooobooobboooooobboooooooDo
oobooooboobboooooobbooooooon
oOoboOooboOog200e0 102400000000000

uoooboon

gobobooobooboobobooboobooooooog

oooooooooooooboooooooooboooon
ooboooboobooooooon

oobooooooooooboo

ooboobooooon

oobooooooood
oobooooboobbooobooobbooooooon
oobooobooobooooomMROOOOOOO

goooog

oMROOOOOOOOODOOOOOOOOO0ODOOOO
ooooooooooooon

ooo 0bOooooooogoo

oMROOOOOOOOODOOOOOOOOO0OOOO0O0
oobooooboooboboooooobbooooooono
oobooooboobbooobooobbooooooon

oboobooooboooboboooboooboooog
oobooobooooooobobooobooobooooo
obooboooboobooboogo
ooooboooooobooobooooooooooon
goooooocooLo cuTED D Doooooooooog
gboboobobooboboboboz20000009
ooboobooobi100 20060 300000 MM

ooo 0Oo00Oooboo
gbgobooboobooboboobobobobooogan
oboobooooboooboboooboooboooooo
gboobogoboobooboooooboobooboboban
oboobooooboooboboooboooboooooo
gboobogoboobooboooooboobooboboban
ooooooooo
gbgoboobooboobobooboboboobooogan
gooooooooooooooooooobooboobooboon
gbogobooboobooboobooboobobooboooan
oooobooooooboooz2000o00oo0oooo
gboobogoboobobooobooboooboboban
uoboooboooboooboooboogoo

ooo 0oOooo0oooo
OMRODDOOODOODDOODOODDO 2550 mmO
obooooooobOoooooboobOoobooonoo

140

SmEEE /A Vs~ 2006 N1



ooboooooobbooooooboobooooon
ooboooooooboooooooboooooooono
oobooobooboboobooboooooooooon
ooboooboooooooobobooobooooooo
ooboooboobbooboogoo

000 00000
() 0OOooooO
0000300MIVECOOOOO3B20000000

000000000000C0000000000000

0000000000000000000000000
000000000000000000000000

0000000000000000000000000

00000000000000045000000000

000000000000000000000000
0000000000000 000000000OO

0000000000000000000
000000000000000001700000

000500000003000000000 100150

00000201000 0000000000
( 000000000
O00D0O0OMRIDOOOOOOO0O0O0O0O0O0000CO

0000000000000000000000000

oooo
00045 55000000000000000000

000000000 OMROOOOODOOOOOOOOO

0oooooo
000000000000 00000

NEW PRODUGTS

boboooboooooobooooooooooooo
ooo

000 O0Ooooooooogo

(1) DoDoooDoOoOooOoUOoDoOoOoOooooDoooo
oooooooooouvoooooooooooono
ooooo

(2 DO00U0O0DO0UdUOOUOUDODOUOoOOUODOOO
0doDooDooooouoDoooooooooooag
oood0ooooooooooooo

3 AM/FMOODOOOCDOOOOOOoDooooo
JdoDo00dDOo00ooUoooooouooooog
0doDooDooooouoDoooooooooooag
Jooo00ooo7000000O0U0DOOUOHDDOO
ddooopooooooDoooooooooo

(49 D0d0D0DUO0OoDUoUUOoDOoUOUooo
0dooDoo0ooDoUoooDoUuoDooooooog
Jooo0ooo0omMooooo0o0o0oUdOoUoooooOgg

() DOOODOUODDOUODOUODO10OOOOO
Jd0oodoodUdooUooooooouooooog
odooooouoooobooooooo

(6) OO ODOODO ETACSO Electronic Time and Alarm
Control SysemO 0000 OO O0OOOO0OOOOOOOO
dodoooUooooooooogo

oo o b o d

ooboobooobono

O0o0bO0oooooooobooooon - i0ooo
2WD [ 4WD
oooo oooo TAT
godoooooooboooooooao oogo 0 mmd 3,395
0ooo 0 mmO 1,475
O0o00oo0ooo0ooooobooboon 0 loooo 0 mm0 1,600
FEREEREE 0 mmO 2,550
OMROODODOOOOOOOOOOOOOO I g O 1310
Oo0o0ooooOOo0ooooooooa o 0 mmOd 1270
ooooo 0 mm0 1,775
Oodoooboobooooobooooooboo ooooo 0 mmO 1,270
0 |0oooo 0 mmO 1,250
0O00aD0 0 kgO 900 960
oo o oo0oooooooa pogooo O md 4.5
0ooo 3000000000000
go0o0ooooooboOooooooa oloooao 0 ccl 659
0oooo DOHC MIVEC 120 0 O
O0o0oooboOoooobooobooon DDDDDD Tls
oo0ooo0ooooooooooooon U 0o0aogad 0 kW PSOmint00 00 471 6416000
0 |0000 0 0NAkgmOmin 0000 94 9.6[/3000
O0o0ooooooooooobooon oooooo ECIMULTIOOOOOOO0O00O0
0ooooon 000000000000000000000
O000000o0oooooooooo 0 —— 0 0000000000000
Oo0o0ooobooooooooooonOonO 0 o 3000000000
§] 0000000000000130000
O0000OJNCAPSOOOOOOOOO e O 000000000000080000
O §] 145/65R15
oooooooao ooooo & 175/5ER15
Joodoooooooooooooa 0000000000000000000000000000000

SmEEE /A Vs~ 2006 N1

141



—Uobotooubtubtubobod

LANCER EVOLUTION WAGON

gobooobooooobooooobooboobooog
oobooooboobbooobooobbooooooon
ooboooobooobboooooobboooooooDo
oboboooobooboboboboboboboionawbd
oooobOoboooobooooooobooobooon
oobooooboobbooobooobbooooooon
oobooooboooboboooooobbooooooono
OoooooooboOoA/TODODOOODODODO
2500000000000

ooboooooz2005090 700

b oggoo

gbooobooo* boboboboobooooooor o
ooooooooonr oo ooor’ boo” bo
gbobobobobobogobobooboooooooon
oobooooboobbooobooobbooooooon
gbobobobobobogobobooboooooooon
oobooooboobbooobooobbooooooon
gboobobooooobaobo

o obooooood

gboboobooooooobo4000000000
ooboooobooobboooooobboooooooDo
oobooooboobbooobooobbooooooon
oobooooooboooooobooooooOon VR-
40000 GrTOOOoOOoOobooobooboooooon

goo o oo

ggo bOood
oobooobooobooobooooo3ommdO
gbobdobobobobobobobobooboo

142

000 mm 0 000000000

N ]
Fi
"—'—"J

gooooo
Ooooo0oo0ooon goooooo goooo
OooodaA 800 mm 800 mm 1,068 mm
ooos 785 mm 785 mm 768 mm

uboobgoilvobooooooobobooooo
ooobooobooiwoo
gboooooooooooooooooooo

ooo oOoooogoo
ooboooboooobooobooooooboooo
obooboooobooobobooooooboooog
ooboooooooon

SmEEE /A Vs~ 2006 N1



[booooooooooooo)|

ooooooooooo

O0o0o0ooooooooooog
Interior environment with chrome-finished parts

ooo obOoooao

gobooooooboooboboooboooboooo
ooboooooooobooooooobooooooono
oobooooooobboooooobooobooooon
smmOO0O00000000000O

uoo oboogo
goboooboooboooobbooobooooooo
gboboboobooboobooooooooobooban
oooooood
gboboboboboboboboboboobon
ooboooooobooboooobooboooon
gbobooobobobobooboobonoo

oo Ooobooobooboobbooboon
goboooooobooobboooobooobooono
cooeroemM/TOOOOO0OoOOOOOOOOOOOO
OO0O0000GT-ADSATOOA/TOOOOO000ODOO
ooooooobooooboooboGGr-A0b0OODO
ooo4wbDOOOooOooooooooooooooon
oobooboooOoobooooooboooon
ooo0oooooooobo0oboboobO01gsdsd
00

SmEEE /A Vs~ 2006 N1

NEW PRODUGTS

0000000o0ooooooo

R ! Z

SN -
\""EII-. e ]

D0000000000000D o] [

o

00000000o0oooooooo

~J
O00000oooo e

oooooo

GTO 6 M/TO ‘ GT-AO5A/TO
oooooo ACDUO Active Center Diff.00
gooooo googdLsb ‘ gooooo
oooao goooLsb

ggoo 0O 0 00
ooboooobooooboooboooobooboooooo

Oob0oo0oooboobooooboooooobooeTo

oobooobooooooooono
gHDOOOOooOooboooooooooboooon
good

oen0onO

oobooobooooo
oobooooobooooobciz2voooooooog

oo obogno

oobooooboooobooooboooboooooog
ooooooooooooooooooooooooog
gboboooboooooobooboooooboooooo
obooooooooboooobooooooon

gbboobbbbbdCsgbooobooooooboo

143



oot

TRITON

oosgooooooooobooooooMmMcOonOnOnO
gz2s000000000000000000000D0O0
gb40000000000DOOO0DOODOODOOOO
ooboooobooobboooooobbooooooon
goobobbooooooobboooooooobo
ooooooooMMCcOOOOoOooOOoooODOOODO
gobooboooboobooboboooboobogobn
obobuob000boooboobooooooooboboonn
OobOO000b20s5080 2000 00000000000

uoooboon

ooodooooooMMCcOOOOOOOooOooOOO
goddoobooooooboooouoooooooog
Oo0oodooooooooooooooooogr
doooddoooooooooobobooooooo s
0oooooooooooooooooooooon
ogooo
gooooooMMCcOOOOOOOOOMMDSOO
godoUudNo lOOOOOOOGOd
Oo0oooooooooooooooooooooo
goddoodooobooobooooboooao
0oooooooooooooooooooooo
oooo
Oo0oooooooooooooooooooooo
OO00OARTOACTOOOOOOODODODOOOOOOO
Ooodoooooom
O ARTO Active Recreational Truck[
goodoooooooogd
0 ACTO Active Commercia Truck[d
MMCOOOOOOOODOOOOODOoOOoOOooooo
gooooooooo
O00d0o0ooo0ooooooooood suvd Sports
Utility VehicleD O 0D OO0 00000 O0DOO0DOOOO
ODISTINCTIVEO OOOOOUOOOOOooooooooo

oo odggo

ggoo oOooooo
U0b00o0oo0oooOoboO0oDoDISTINCTIVED O
OO0oo0o0oooooOoARTOACTOOOOOOOOO
oobooobooooo
gooono dOboboooobobooooooao
oobooobooART
ooboooOoobOoob0o0obO0oO suvbDNAOO

144

oooooobooood

Product concept

Comfort
1

TRITON

STRADA

Personal
& leisure

Commerci
al use

Basic function

ooooooog
Key word

ooboooboooooooboooboooobooooog
gobooboooobooobobooooooboooog
ooboooboooooooboooboooobooooog
ACO0O0OO0OO0OO0OO0OOOOO0OO0OOOoooOoooooan
oooooooobooboooooooooboooobooo
oobooobooooooboboooooobooooog
ooboooboooooooboboooboooobooooog
oobooobooooooboboooooobooooog
ooboooboooooooboboooboooobooooog
oobooobooooooboboooooobooooog
ooboooboooooooboboooboooobooooog
oobooobooooooboboooooobooooog
oobooooooooobooobooom

ooooo 0bOoobobooboobooobooooo

OooD0OACT

gbsuvDNAOOOOOOOOOOooOooooooao
OO0ARTOOOOOODOOOOOOODOOODOODOO
gobodgoACcTOOooooMMCcOOOOOOOO
ooboooboooooboooboooboooobooooo
gobooooom

oo 0Oo0o0o0O0oobOoooboo
gbgoboobooboobooboobooboboobooobogn

SmEEE /A Vs~ 2006 N1



NEW PRODUGTS

goooooooo
Double cab

goooooogoo
Club cab

gooooooood
Single cab

ooboooooobbooooooboobooooon

ooboooooooboooooooboooooooono

ooboooooobbooooooboobooooon

ooboooooooboooooooboooooooono

ooboooooobbooooooboobooooon
ooo

goo oOooooobad

goboooboooboooobooobooooooo
gboboboobooboobooooooooobooban
booobobobooooooooobobobooon
gboboboobooboobooooooooobooban
oobooooooobooooooboooboooon
gboboboobooboobooooooooobooban

SmEEE /A Vs~ 2006 N1

gboooooooo4wDO 59mO2wD0O 5. 7m0 00
oooobooooooboooboboooooooooog
gboboooboooooobooboooooooooo
oobooboooooooboooooooooooog
goooooisommOOO0OoOooOoooooOsuvond
oobooobooooooboooooooboooooog
boboooboooooobooboooooooooo
oboooobosuwvbOooooooooboooDo

oo obOoobaoaob

goooo 0Ooobooobooobooon

MMCOOOOOOOOOOz2000000000¢0
oooooooooobobo2s5L/B32L00000000
gblomMPaOOOOOOODOOODOOOODOOODOO

145



NEW PRODUGTS

gooooogo

oboobooboobooboobooooooono SsTter3dd
oboboooooboooobooooobobozob0Oon
gboboboboboboobobooboooooooon
ooboooboooogoo

googo ogoobogoooooo
goboooboooboooboooboooooog
goboobboobrePObDOooooooooooon
oobooooboooboboooooobbooooooon
gboboboboboboobobooboooooooon
oobooooboooboboooooobbooooooon
ooooooboooooosuwwooooooooooon
ooboooobooobboooooobbooooooon
OO0o0oooooooooobOobDOARTOACTOO
ooboooboooooo

goooo oobooobood
goboooboooobooooooooooooog
O EBEuwoNCAP4OOOODOOODOOODOOODOOODDO
ooboooobooobboooobooobbooooooonn
gboboboboboboobobooboooooooon
ooboooobooobboooobooobbooooooonn
gboboboboboboobobooboooooooon
ooboooobooobboooobooobbooooooonn
gboboboboboboobobooboooooooon
ooooooogd

goooo oobobado
suvOooooooooooboooooooooon
gbobobobobobooboboooooooooon
oobooooboooboboooooobbooooooon
gboboooooboboboooobobo
oobooooooboooboooog

gjdooodooooooooooooooa

146

gbdoobooooooooooood
d0o0oodoooooooooooooooood
gboddoboooooooobooooboooood
do000ooooooooooooooooooo
ogod
ooooooooo
goddoboooooboooooooobooon
oooodoooooooo
Jdodoboooooooooosuwvooooooon
oood
ORvOoono
O00o3000ooouoooooooRrRvOoooQ
gboddobodoobuoobooooboooood
O0o00doodooooooooooooooooo
gbodoobodoobooobooooboooood
do000ooooooooooooooooooo
ogooo
ooooo
ETACSL Electronic Time and Alarm Control System[]
O00o0oDoooooooooooogdMuT
gboddobooooooooouooooboood
ooooooooo
aoooo oooobd4awbo
oo0ddoooooooooooooooooggg
gbdoobooooooobooooboooboooo
Ooododoooooooooooooogooooo
gbdoobooooooobooooboooboooo
Ooododoooooooooooooogooooo
Oo0ooooobooz2e7000000000385000
0oodooooooooooooooooooooo
200mmMO 000 13mmOOO0O0O0OO0O0OOOOOO0O0

SmEEE /A Vs~ 2006 N1



NEW PRODUGTS

oobooooboooobooooooobooooboono gooooo
ooboooooooo

ooooo DOoobOooo
1200000000000000D000O00O0DOO0O0 ooboooooooog
obooobobooooobobooboeuOOOoOoOoOOO

ooo o oo

0 oooo Hons oooooo 0ooooo
0oo
. —_— KA4TNE | KA4TNC [ KA4TNC [ KA4TNC | KBATGC | KBSTGC | KA4TNJ | KA4TNI [ KA4TNJ | KBATGJ | KBSTGJ [ KBSTGJ | KBSTG
NMFRU | NMFRU | NUZRU | RUZRU | NHZRU | NHZRU | NMZRU | NUZRU | RUZRU | NHZRU | NHZRU | NXZRU | RXZRU
ooog OmmO| 5030 5,110 4,995
Dooo 0 mmO 1,750 1,800 1,750 1,800
0 |oooo OmmO| 1655 | 1,660 [ 1655 1,780 1,655 1,650 1,780
Doooooo 0 mmO 3,000
O 0 mmO 1,505 1,520 1,505 1,520
0 |0oooo
O 0 mm0 1,500 1515 1,500 1515
0oooooo OmmO| 2,220 1,805 1325
9 [ooooooo 0 mmO 1,470
0oooooo 0 mm0 405
9 [doooo 0 mmO 200 195 205 200 195 205
Doooo OmmO| 715 [ 725 720 860 715 710 850
o joooo Dkgd| 1505 | 1565 1,600 1795 | 1840 1,640 1,860 | 1920 [ 1,930 | 1,940
Doooo Okgd| 2495 | 2285 2,330 2535 | 2,605 2,330 2,535 2,605
Dooao ooo[ 3 2 5
Dooo 0 km/hO 150 | 160 | 158 | 170 | 172 160 158 | 170 | 172
0 |oooooo 0 mO 57 5.9 5.7 59
0ooooo 0 tan, g0 031 \ 0.36 038 | 047 036 038 | 047
0ooooo
00000000 O kgd N/A
0 |oooooooooO0oo A
sfajafsfua]afs O kgd
4D56 | 4m41 4D56
5 |pooo 4DS6IDI TIC | 4DS6CDITIC | 5w | oy v 4D56CDI T/C D1 T 4M41CDI 1T
g [Dooao Occd 2477 3,200 2477 3,200
D0O0xO00000  OmmO 9L1x 950 95x 1050 9L1x 950 98.5x 1050
O [ooooo 205 175 17.0 175 17.0
oD lcooao Okwminld|  66/4,000 85/4,000 |103/4,000 | 121/3800 85/4,000 103/4,000 121/3,800
Doooo ONm/min*0|  196/2,000 247/2,000  [321/2,000 | 351/2,000 247/2,000 321/2,000 351/2,000
DoO|oooooo Dooooooo 00000000000000000
Dojooooo OLO 75
SMIT | 4AT 4AIT 4AIT
o |pooOoOo0O0000000|SMTORSMLG) S s o S MITO VEMBIO| 5 M/TO RSMBLC, b SMTOVEMBID [ o) -
o |10 3.967 4313 | 2452 4313 2.452 4313 2.842
o |20 2.136 2.330 | 1452 2.330 1452 2.330 1495
o |aO 1.360 1436 | 1000 1436 1.000 1.436 1.000
o |40 1.000 0.688 1.000 0.688 1.000 0.731
o |50 0.856 0789 | O 0.789 O 0.789 O
o |oo 3578 4220 | 2212 4.220 2212 4.220 2.720
0 |ooooooofoo O 1.000 E 1.000
0 |0Oo oo O 1.900 O 1.900
0oooo 4.222 3.909 4.100 3.909 4.100
Dooooo D00000000000000000000
O D0000000000000000
Honnnee O D00000000000000
4 000000000000 00000000 0ooooooo 000000000000
0150000 00000160000 00000150000 0160000
et 0000000000000 S Jonaes 0000000000000
- 0000100000 ek P Al 00001160000
0000160000 0000100000
195RISC8PR | 215/70RISC6PR|  245/70R16  [195RISC8P 215/70R15C 6PR
- 106/104R 106/104S 111SRF  |RIGIOR|  106/104S 245/TOR16 1115 RF
JHuEn . 195RI5C8PR | 215/70RISC 6PR|  245/70R16  [195RI5C 8P| 215/70R15C 6PR SA5/70R16 111S RE
106/104R 106/104S 111SRF__ |RIGIGR|  106/104S

000o0o0o0oooorvi00OO0OO0OO0000O0O0O0O0O0O0O0O0OO0O0O0O0O0

SmEEE /A Vs~ 2006 N1 147



goooogg

ZINGER

ocoboooooboooooobooobooboooooooo
UoboooboobFrRREECADODOOOOO8OODOO
ooboooobooobboooooobboooooooDo
oobooooboobboooobooobboooooooDn
000000 zZINGEROOOOOOoooocecMco oo
00000000000 20050 12000000000

b oggoo

gbobdobobobobobobobobooboo
oobooooboobboooooobbooooooon
OoboOooooooooobboOooboOn ZINGERDO O
oooo
oobooobooooboooMIcsrvOO OO
oMOOooOoooooobooo
glrogbobogobooooooaoba
gcooooooooboon
Oostooooooooboon
oRrROODOOOOOODOO
gviboobooooooood
goboooboooboooobooobooooooo
gboobobobooboooboobooboboodo
ooboooobooobboooooobbooooooon
gboboboboboboobooboooooooooon

Multi-purpose
Interior rcominess & Riding comfort
Compact body size
{> Sophisticated Styling
*
Rough-road running capability

Value for the money & Affordable price
., A

00o000ooooooooo
Concept key word

148

gboboooooooboooboooboooobooobooooboa
oo oobodg

goo 0Oooobooobogoo

gbogobogobooboobooboobooboobogobooogan
0000000000000 suvO sportsUtility Vehiclel
gboobogoboobooboooboobooobobobann
gobooboooooobobooooooboooog
0obo0o0ooooOooobOoO0oOoDbOOd sportsDNA D
obooboooobooobobooooooboooog
gboboobooboobooooboobooooboboban
oboooboooooooboboooooobooooo
gboboobooboobooooboobooooboboban
gooosuwvioboooooooooooooooooo
gboboobooboobooobooboobooboboban
gbobooobooooooboboooooobooooog
gboboobooboobooobooboobooboboban
goboosuwvoooooooon

obd 0Ooooooood

gboboboooooooooooooooooo
goboobooooooboooooooboooooo
gboboobooboooooboboboboboboon
gooooooooooboooooooooboobooobooo
gboboobooboooooboboboboboboon
obooboooooobooboooooboooooo
obooooooz200000b000000000000
oboooboooooobooooooboooooo
gbobooboobooooobooboobooboboobann
oboooboooooobooooooboooooo
gooboobooboboobboooobooboogonn
boboobooboboobooooooooboono
gboobooboobobooobooboobbooobo

SmEEE /A Vs~ 2006 N1



Secret tray

(ex; Coin, Pocket tissue)

‘ Removable ashtray ‘

Big pocket
(LH: Plastic bottle & ashtray
RH: Utility box)

Plastic bottle holder é

[Gaeim Dy

NEW PRODUGTS

(ex; Handy phone)

Cup or bottle
holder x 1

2DIN space for audio

/,.n-'_‘-l-u..‘“

(1DIN audio + 1DIN box
or 2DIN audio)

—

(ex; Ad-sized map)

i cox 12

Cup holder x 2
(ex; PET bottle)

Door pocket
(ex; Ad-sized map)

Convenience hook
(Pass. side)

Seat back pocket
(ex; Ad-sized map)
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Multi purpose : Utility
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