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1

The iMIEV (Mitsubishi innovative Electric Vehicle) is a next-generation electric car thats based on the Mitsubishi and
incorporates high-capacity lithium-ion batteries, compact, high-performance motors, and other innovative technologies from
Mitsubishi Motors Corporation.

This zero-emission vehicle recently proved its superior running performance and environmental performance on hilly roads at
high elevations in a specially permitted test on Japan’s Tateyama Kurobe Alpine Route, which is normally closed to private
cars to protect the environment.

Thanks to its clean, quiet operation, the iMIiEV is popular as a support car for marathons. It’s also used as a pace car for motor

races and is featured at a wide range of other events.
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Technical Perspective
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“Vehicle Dynamics Technologies to Provide Driving Pleasure” Round-Table Discussion
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Abstract

Mitsubishi Motors’ corporate philosophy is encapsulated in the following motto:

“We are committed to providing the utmost driving pleasure and safety for our valued customers and our

community. On these commitments we will never compromise. This is the Mitsubishi Motors Way.”

In this issue focusing on driving pleasure, we hear from the engineers in charge of developing the technologies

for enhanced vehicle dynamics and 4WD systems, which provide the core support for driving pleasure.

Key words: Driving Pleasure, Vehicle Dynamics, 4WD System
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Abstract

This paper describes the verification by calculation of vehicle dynamics improvement by means of a right-and-
left torque vectoring system in various types of drivetrains. The amount of right-and-left torque vectoring
needed for expanding the vehicle dynamics limit is also calculated, and suitable wheels to which the system
should be applied for each drivetrain are evaluated. Application to the front wheels is more effective for the
front wheel drive (FWD) vehicles, whereas application to the rear wheels is more effective for the rear wheel
drive (RWD) and the all wheel drive (AWD) vehicles.

Key words: Key Words: Drivetrain, Vehicle Dynamics/Torque Vectoring, Torque Distribution
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A M, : Total Yaw Moment
L/
D,

T, : Vectoring Torque

-
AD : Driving Force Difference
-

D, =(T.2+TJVR

Dy =(T.72-T)R
D=D, -Dy=2T./R

M, =WT,/R

Where,

R : Tire Radius

W : Tread

gooOoooocoooooooooo
Definition of right-and-left torque vectoring

e
Tire Maximum
Friction Circle

Maximum
Cornering Force

(A) Without Torque Vectoring

Driving Force

R; : Radius

(B) With Torque Vectoring
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Effect of torque vectoring #1
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Comering Force

L,

.
Tire Maximum Friction Circle

{A) Without Torque Yectoring

Equation (A)

Crly-C. LA
fr'f Co=m Gy

Equation (B)

C'L -G L+ M, =0
f;'+C.'=mGr

(B] With Torque Vecioring

0oooopooooogoo#2
Effect of torque vectoring #2
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Tire Maximum Friction Circle
\ R;: Radius

Gy :Longitudinal G
G pmex ‘Maximum Lateral G
G ymax s Oyemax Maximum Front / Rear Lateral G
Ty, T, Front / Rear Distribution Torque
Ty T :Front / Rear Vectoring Torque
My, M, Yaw Moment Generated by Front / Rear Torque Vectoring
R; :Tire Maximum Friction Force of
Dy :Driving Force of i
Coi :Maximum Cornering Force of §

i=fl, fr, rf, rr :Wheel Position

(Front Left, Front Right, Rear Left, Rear Right)

my, m, ‘Front / Rear Vehicle Mass
L :‘Wheel Base
H, Height of Gravity Center
Wy, W, :Front / Rear Tread
Ky, K, :Front/ Rear Vehicle Roll Stiffness
Hy, H, Height of Front / Rear Roll Center
H, :Distance between Gravity Center and Roll Axis

gooooooo
Four-wheel vehicle model

googoooo
Vehicle dimensions
Front Vehicle Mass (my) OkgO 900
Rear Vehicle Mass (m,) O kgl 600
Wheel Base (L) O m0O 2.6
Height of Gravity Center (H,) O m0O 0.5
Front Tread (Wy) O m0O 1.5
Rear Tread (W,) O m0O 1.5
Front Vehicle Roll Stiffness (Kp) 0 NOm/rad 70,000
Rear Vehicle Roll Stiffness (K,) [0 NOm/radJ 60,000
Height of Front Roll Center (Hy) O m0O 0.05
Height of Rear Roll Center (H,) O m0O 0.12
Tire Radius (R) O m0O 0.32

000000000000000000 GO Gymee D 0

GYfmax 0 (Cﬂ a Cfr 0 Mg/L)/mf
Gyomax D (Cy 0 C,o 00 M/L)/m,

gobooooboooboooobooobooboooooo
obobooeGyD0ooooooooooobooooon
goboooboboobobooboooooooooooooo

Gl/rmaxD GY

uobooobtoey0booobooboobooabn
obobooooooboobeyOobobooboooon
bodb G l00b0boboboooboobabonb

b oboooobboooboooo

FWDOUORWDOOAWDOOOOOOODOOOOC
gbobobobobooboboooooooboooban

SsEmE 7/Z/V VEr— 2008 NO.20

gbogobooobodoboboobooooboboooaoon

gao FWDIUQO

FwDOUOOODOOOOOOOoOooooooboooDo

gboboobooboboooooboobooboboboon
gobooboooooobooooooooooboo
vooodrioooooooooooooogoo
gboooooooorn,0obo0oboboooogono
gboboobooooooobobobobobooboan
goo
rwbOdooOooobooooooooooaooaooo
000000003m/s’00000000000000
gbobooboobobooooobobooboboboan
goboobooooooboobooooooooboo
gbobogobooboboooooooboboboban
bobooboooooobobooobooobooooo
gbobogbooboboooooooboboboban
gooooocobbooboobonsooNImO OO
gooooomoooboobooboooooooog

19



gbooboooboooobooobooobobooOoOoboooboboboooon

0000000000000000000000000
0000000000000000000000000
0000000000000000000

000000000000 3m/s’000000000
0000000000000000000000000
000000000 00000000000000onon
0000000000000000000000000
000000000 000000000000ooooon
0000000000000000000000000
0000000000000 0000000O0oono
0000000000000000000000000
0000000000008 ONImODOODODO
0000000000000000000000000
ooooo0oooOooon

000000000000 0004m/s’0000000
000000000 000000000000000n
0000000000000000000000000
000000000 000000000000000n
0000000000000000000000000
000000000 000000000000oooon
0000000000000000000000000
00000000 0000000000000ooooon
0000000000000000000000000
000000000 000000000000oooon
0000000000000000000000000
00000000000000000D0D00O000000
000000000 000000000000000n
oooooooooo

00000000004 m/s’00000000000
000000000 000000000000000n
000000000000000000000000
0000000000000 0000000000on
0000000000000000000000000
000000000000000000000ooon
0000000000000000000000000
00000000000000000D0D0O00000o0o
0000000000000000000000000
0o0o0o00000ooooO

O00D0O0OFWDOOOOOOODOOOODOOO0OOO
000000000 000000000000ooon
0000 500NImO 000

ooo RWDUDO
RwDOOOOOOOOOOoOobOOom@moooaoog
0000o0o05Sm/s’000000000000000
gboboboboboobooooooobooboban
oobooooboooboooobooobobooobooonbo
gboboboboboobooooooobooboban

20

Without TV l
With Rear TV
With Front TV

TV : Right-and-left 2|
Torque Vectoring
System

L i i L i i
10 -8 -6 -4 -2 0 2 4 & & 10
Gx (m/s?)

goorwbDOOOOOODODO
Vehicle dynamics limit with FWD

Tor(N-m)
L8888

-10 -a\—e-}-—; 1] 2 4 & & 10
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g 8
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Front wheel right-and-left vectoring torque

Tv:- (N*m]
[=] § g § §

v

2
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J

4 8
Gx (m/s?)

8

T

ooooooooooooooo
Rear wheel right-and-left vectoring torque
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S 888
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Front and rear wheel right-and-left vectoring torque
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Development of Integrated Vehicle Dynamics Control System ‘S-AWC’
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Abstract

The Super All Wheel Control (S-AWC) for LANCER EVOLUTION X is an integrated vehicle dynamics control
system for handling the Active Center Differential (ACD), Active Yaw Control (AYC), Active Stability Control
(ASC) and Antilock Brake System (ABS). It is based on the All Wheel Control (AWC) philosophy advocated
by Mitsubishi Motors Corporation (MMC). To ensure predictable handling and a high performance margin, the
S-AWC system calculates the yaw moment by using the yaw rate feedback control and distributes the yaw
moment to each component taking into consideration its characteristics. S-AWC can improve the vehicle
cornering performance seamlessly at various driving conditions.

Key words: Four Wheel Drive (4WD), Vehicle Dynamics, Integrated Control
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New 4B11 Turbocharged Engine
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Abstract

Mitsubishi Motors Corporation (MMC)’s newly developed inline 4-cylinder turbocharged engine for the
LANCER EVOLUTION X is introduced. This new 4B11 turbocharged engine (2 L) attained the 12.5 kg weight
reduction thanks to an aluminum die-cast cylinder block and direct-acting valve train. A variable valve timing
device MIVEC (Mitsubishi Innovative Valve-timing Electronic Control System) is equipped not only at the
intake side but also at the exhaust side in this engine. This makes it possible to set the best valve timing for
overall engine speed and improve performance, fuel efficiency and exhaust emissions. Furthermore, the low-
and middle-speed torque and the response are dramatically improved by reducing pressure drops in the intake
and exhaust systems and by revising the turbocharger specifications. Regarding environmental aspects, this
engine cleared Japan’s Heisei 17 emissions standard by means of a high-performance metal catalyst, etc.

Key words: Gasoline Engine, MIVEC, Turbocharger, J-ULEV
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Newly Developed Twin Clutch SST (Sport Shift Transmission)
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Abstract

This paper describes the newly developed Twin Clutch SST used in the LANCER EVOLUTION X. In the
Twin Clutch SST (the first transmission of its kind to be used by Mitsubishi Motors Corporation), a six-speed
automated manual transmission in which two automatic clutches are used to realize (a) quick gearshifts and a
concomitantly good acceleration feeling and (b) highly efficient torque transmission and concomitantly good

fuel economy. MMC plans to include the Twin Clutch SST in the transmission lineups of future front-engine,

front-wheel-drive passenger cars.

Key words: Transmission, Power Train, Clutch, Hydraulic System
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Abstract

For the kind of driving pleasure targeted by Mitsubishi Motors Corporation with the LANCER EVOLUTION

X, the platform was updated and new chassis technologies were developed. The suspension was fundamentally

revamped in terms of layout and structure and was combined with wider treads™ and 18-inch wheels, resulting

in exceptional roadholding at all four tires and in concomitantly improved cornering performance and a high-

quality ride befitting the new-generation LANCER EVOLUTION. In addition, larger-diameter brakes were

adopted for superior stopping power and fade resistance and a superior pedal feel.

A high-performance package was also developed as a factory-fitted option to accommodate customer demand

for even higher performance.

*: 30 mm wider than LANCER EVOLUTION IX

Key words: Sport Car, Motor Sports, Chassis, Vehicle Dynamics, Steering System, Stability, Suspension
System, Shock Absorber, Damping, Wheel Alignment, Brake, Tire, Wheel, Handling, Ride Comfort
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Abstract

Aerodynamics technology for the LANCER EVOLUTION X was developed not only to reduce drag but also
improve lift and cooling performance. The applied aerodynamics technology includes the nose shape like that
of a shark, the cooling, the rear spoiler shape, etc. As a result, the drag coefficient (Cp) and lift coefficient (C;)
values are less than that of the LANCER EVOLUTION IX. This paper describes the aerodynamics technology

for the LANCER EVOLUTION X and also introduces the Floor Air Guide, a new aerodynamic device.

Key words: Aerodynamics, Fluid Dynamics, Aerodynamic Devices, Cooling
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Abstract

With the LANCER EVOLUTION X, Mitsubishi Motors Corporation (MMC) adopted its first ever trunk-

mounted battery with a view to delivering superior performance through a reduction in the proportion of vehicle

weight borne by the front wheels. Since the battery is the central part of the power-supply circuitry, changing

its location had a significant effect on the electrical systems. Nevertheless, MMC was able to mount the battery

in the trunk while ensuring component commonality with the GALANT FORTIS (the vehicle on which the
LANCER EVOLUTION X is based). An overview is given in this paper.
Key words: Electric Equipment, Battery, Wiring Harness (W/H), New Model
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Design Concept for LANCER EVOLUTION X
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Abstract

With the LANCER EVOLUTION X, Mitsubishi Motors Corporation (MMC) used the GALANT FORTIS
global strategic model, which combines sportiness with comfort, as the basis of a next-generation high-
performance sedan that incorporates MMC’s proprietary cutting-edge technologies. Since the LANCER
EVOLUTION X is Mitsubishi’s flagship car, MMC carried forward the long-popular sporty look of the
LANCER EVOLUTION series but shifted the styling toward greater refinement and combined it with
outstanding functionality as a way to express a higher dimension of performance.

Key words: Development, Concept, Styling, Aerodynamics
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Development of i MiEV Next-Generation Electric Vehicle (Second Report)
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Takashi Hosokawa  Koji Tanihata

Hiroaki Miyamoto
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Abstract

Mitsubishi Motors Corporation (MMC) recently developed the i MiEV-an electric vehicle utilizing the ultimate

eco-friendly zero-emission driving based on the “i

minicar. With the i MiEV, MMC addressed the

shortcomings of earlier electric vehicles using revolutionary technologies such as high-performance lithium-ion

batteries and compact, high-performance motors. MMC is verifying the i MiEV’s real-world practicality by

means of on-road running tests.

Key words: Electric Vehicle (EV), Environment
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Development of Technology for Detection of Approaching Objects Using Noseview Cameras
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Abstract

Mitsubishi Motors Corporation (MMC) recently developed a system that warns the driver when an object is
approaching. The system uses the results of processing of images from noseview cameras in calculation of the
time until the approaching object and the system-equipped vehicle cross each other’s paths. (Noseview cameras
help a driver check for safety to the left and right when moving forward into intersections where visibility is
poor.) The newly developed system uses monocular cameras and a three-dimensional reconstruction algorithm
adapted by MMC to calculate the time to crossing (TTCR; the time until an approaching object traverses the
camera position). The system showed itself capable of delivering appropriate information to the driver as it
could calculate the TTCR approximately 2 seconds or more earlier than the crossing with the approaching
object. Further, it was verified as robust with respect to typical interference that affects detection of an approach-
ing object and calculations of the TTCR in real-world conditions. It was thus confirmed as being capable of
correctly calculating the TTCR in an environment containing interference.

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

Transport Systems (ITS)
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Noseview camera images and driver’s field of vision
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Outline of algorithm for detection of approaching object
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Weak perspective projection camera model
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Basic performance evaluation experiment
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Results of basic performance evaluation
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Results of evaluation of robustness
with respect to environmental disturbance
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Behavior analysis experiment using four-wheel oscillation test device
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Results of verification of robustness
with respect to behavior of approaching vehicle
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Study of Fuel Economy and Exhaust Emission Reduction by Intake Flow Control
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Abstract

With the increasing demand for car engines with higher power and lower fuel consumption, this research was
focused on a variable intake flow system as a promising technique that attains both targets. Using computational
fluid dynamics (CFD) simulation and testing, the authors investigated the effect of an intake manifold that
blocked a certain portion on combustion and fuel consumption. Subsequently, an engine with this system was
installed in a car in order to verify the fuel consumption reduction. Regarding exhaust gas, the reduction of
hydrocarbon (HC) emission during cold start was addressed, with particular focus on the relationship between
after-radiation distribution representing fuel droplets burning up and HC emission. The results showed that the
deviation in liquid fuel was relatively large and that considerable HC was emitted when part of the intake
manifold was blocked. It was also found that after-radiation and HC decreased when an adequate intake flow
prevented fuel droplets from adhering to the wall.

Key words: Gasoline Engine, Intake System, Combustion
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Effect of modified injector installation area
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Development of Vibration Calculation Code for Engine Valve-Train

Ooooao”
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Abstract

A vibration calculation code for an engine valve-train was developed. This code can be used in a similar manner
to Mitsubishi Motors Corporation (MMC)’s engine performance simulator " with which MMC engineers are
very familiar. The code quickly predicts how the valve lift curve obtained by using the engine performance
simulator affects the valve-train vibration. The calculation results help engineers to understand the valve-train
vibration characteristic and to take appropriate countermeasures.

Valve-train vibration calculation is somewhat difficult because of nonlinear elements such as valve clearance,
but this code ensures a stable calculation by employing finite difference calculus with the implicit method. The

code also has some useful auxiliary software. For example, the data is input by mouse operation and the spring

Ooooo°

vibration can be observed as an animation. All operations can be done on Windows’ applications.

Key words: CAE, Vibration, Valve Train
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Details of vibration calculation code for valve-train
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Inexperienced Drivers’ Behavior, and Control Technology that Adapts Powertrain Behavior to Drivers
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Abstract

For a vehicle to move as desired, it must be driven by a person. Some drivers are more skilful drivers than
others, and good driving requires a certain amount of experience. Mitsubishi Motors Corporation (MMC)
recently created a driver model and applied it to a speed tracking simulation. The results showed that the
experience-linked level of skill was dictated by the ability to read the road ahead and by the accuracy of the
internal model of vehicle behavior. With the powertrain, which produces driving force, it was found that non-
linearity and response lags were significant and that interference caused output fluctuations other than those
caused by driver inputs. By employing control technologies to improve these factors, MMC made it possible for
inexperienced drivers to drive without being troubled by discrepancies between driver inputs and vehicle responses.

Key words: Driving Behavior Modeling, Driving Agent, Emission Test Cycle, Disturbance Compensation,

Powertrain Control
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Abstract

It’s very important to make effective use of sustainable resources, as the reduction of carbon dioxide is urgent

for the prevention of global warming. We note a wide variety of plant-based material and name ‘Green Plastic’

(Fig. 1) for these technologies generically and promote developments of new materials considering environment.

We have already developed a new automotive interior board made from a composite of plant-based poly

butylene succinate resin and bamboo fiber and a floor mat using polylactic acid resin, and used them to vehicles.

And also, we are developing several kinds of plant-based materials and car parts using them. The overview of

these technologies is introduced.

Key words: Composite Material, Plastic, Environment, Interior
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General properties of developed floor mats
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Development of EPS+ (Electric Power Steering Plus)
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Abstract

A new control algorithm called EPS+ was developed for electric power steering and adopted in the 2008-model

“i”. It improves the steering feel and vehicle stability.

Key words: Steering System, Electric Power Steering
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Development of a Rain-Light Sensor
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Shinichi Kato Toshinori Yagi
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Abstract

Mitsubishi Motors Corporation (MMC) has developed a rain-light sensor that controls the auto-light system and
the rain-sensitive wiper system. Itis installed in the new GALANT FORTIS. The rain-light sensor controls the
headlamps and windshield wipers, sending an activation request to ETACS (Electronic Time and Alarm Control
System). This data consists of vehicle information from ETACS, ambient light intensity, front light intensity
and raindrop detection. Regarding the auto-light function, the rain-light sensor distinguishes between entering a
tunnel and passing under a bridge, using front and ambient illumination sensors. It prevents the headlamps from
blinking when the vehicle passes under a bridge. The rain-sensitive wipers have newly designed lenses to
ensure uniform distribution of sensitivity for raindrops and improve the timing for the first wipe when there are
fewer raindrops on the windshield glass.

Key words: Rain-Light-Sensor, Auto-Light, Rain Sensitive Wiper, Electronic Control, Convenience
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Newly Evolved Electronic Time and Alarm Control System (ETACS) of 2008 eK WAGON
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Abstract
Mitsubishi Motors Corporation (MMC) greatly evolved the ETACS of the eK WAGON for the 2008 model.
The improved ETACS has greater customer appeal owing to new functionality that includes the first driver’s-

door-only unlocking function among minicars; greater customizability of functions to accommodate customer

preferences; and stronger fault-diagnosis functions.

Key words: Electronic Control, Electric Equipment, Multiplexing, Diagnostics
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Abstract

Mitsubishi Motors Corporation (MMC) developed a premium sound system called the MITSUBISHI POWER
SOUND SYSTEM for the short-body PAJERO and the special editions of Europe-specification L200 (Japan
name: TRITON). In the design of this system, MMC placed top priority on sound quality at mid-range and high
frequencies. To avoid sacrificing space utility, MMC did not include a subwoofer in the system. However, it
realized high-quality sound by means of vehicle-body revisions and detailed tuning. With the speakers, MMC

took full advantage of its technological strengths and know-how to adopt speaker technologies that are the first

oo o0

Yasuhiro Sakamoto

n}

of their kind to be used in automobiles.

Key words: Sound, Acoustics, Audio System
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Abstract

Usability evaluation is not only a means of evaluating a product’s ease of use; it also serves as a means of
determining whether the product is appealing, as a means of determining whether the product meets users’
needs, and as a means of finding potential user needs. One method for evaluating product usability is a usability
test, whereby users evaluate the product to determine whether it satisfies the development goals and, if it does

not, the points that need to be improved . Using a usability test as an example, this paper describes some of

Mitsubishi Motors Corporation’s development processes and evaluation indices.

Key words: Usability, Testing, Human-Machine-Interface, Driver Behavior
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Abstract

To raise the accuracy of crashworthiness analysis, it is important to consider the effects of metal forming.

However, this approach is difficult in practice since analyzing the stamping simulation in detail requires much

work. This paper describes the influence of residual stresses, work hardening and material thickness changes

resulting from the stamping process on the crashworthiness analysis. For most crash load cases, the results

show that deformation is reduced by the work hardening effects. These results are supported by actual

experimental data.

Key words: Crashworthiness, CAE, Forming

aooo o oo

gooooboooboboooooooobooooo
boobOoobOooooobooobooboooDbon
ggoboboobooboooooobbooooooobooboon
obooobooobooboooobooboooobogon
gooooooobobbobooooooooboooo
ooood

b ogoooooood

obooooooooooooooooooooonoog
ooboooobooobboooobooobobooooooonn
ooboooobooobboooooobboooooooDo
ooboooobooomooooooboooooonbn
I100boobooooooooboooooboooogon
oboodooboobbooobooboboooboooo
oobooooboooobboooooobbooooooono
O000O0O0O0FEOOOOOOOOOO®®O0O0000
OO0OoO0OO0OFEODODODOOOOOOOOOOOODOO
oboooobooobboooooobboooooooDn

Y 0oooOoOooooooo
"lgoooOoO0OoOoooooOoOooo

SsEmE 7/Z/V VW~ 2008 NO.20

gbooooboboboobofooooobaooonn
gbobooboooobooobooooooobooooo
gbigboobooboodoboboooboooboban
bobooboooooooboboooooobooooo
gbooooooan

o oboooooooobood

oobooooooooboooobooboooboooog
gboboobooboboooooboooobooboboann
gboooboooooboboboobooboboDbOond
gbobooboobooboooooboobooboobooboan
gbobooboooobooobooboooooobooooo
gbobogoboobooboooboobooobobobann
goboobooooboobobooobooobooooo
gbooboobooboaobooboboooaboann
goooooobobooooooooooboooboodoo
gbobooboobooboooboboboboboboan
gbobooboooobooobooboooboooboooog
gbobogbooboboboooooooooboban
gooogoog

117



gbooooooboobooobooooooog

o 4

(1) FL-ARRBRE (2) MRAEARITER (3) WEEFIL~EM (4) WS
(e 7 L AR

oooooooo
Conventional process

) - okl -

(1) HMAREE~D (2) FmERTEYR (3) WEMH
BECLIENE
(M8 7 L 2 AR RS AR

oooooooo
Newly adopted process

AR S5 a8 FSLaRIZ3 2R hbtes

7 LA R AR

‘ ‘h o .
ooooooboooog

R 7 L2 R R

Structure of draw die
ooooooooo
Residual strain distribution O doddoooooooooooooooo
oo goooooooooog
gooboooboooboooboobobooobog
gooooooooooooooooooooobooo
goobooboooobobooboboobobooboog
gooooooooooooooooooboboon
gooboooiocooobiooboooboooobobog
gogodboooobbooobboobnbboouoog
gobobbooobobbooobobbooobobooooo

ugog oooogo

MBI 2RERG 00000000000000000000 0000
Qoooo0oo 0000000000000000000000000
Sheet thickness distribution oo bouoouooog

118 =semE 7/ZHV VL~ 2008 N0.20



gbobooboooboobooooooooobooo

goooooo
Load cases
0Ooo0oao oooooo DDDDDDDDDDDDD
0| 55kmhO000O 0 250 0 1.0Hr
0| 29kmhOO0000O0O 0 250 0 1.0Hr
0| 80kmhOOOOOoOoOO 0 350 0 2.0Hr
0 oooooooog 0130 0 0.5Hr
O 5mphO000000 0 50 0 0.2Hr

oooO00o00oooooooooooooooo
Residual strain distribution (example for parts in frontal impact analysis)

ooooobooooooooooboooooooo
Residual strain distribution (example for parts in side impact analysis)

ooooooooo
Influence on crash analysis

Ooo0ooao ooooo oooo
55kmhO000 oooo Ooo0ooao
29kmhO 000000 i i
sokmhODOOOOODOODO i i
gooOoooooo Ooooao Ooooao
S5mph0 00000 T i

o R o

gbobooboboboobooobobobooooobooon
oobooobooobboooooobbooooooonn
ooboooooooooooo20000
goboboooooommooobooomoomd
vbobobooobobmoomoobooboobogan

SsEmE 7/Z/V VEr— 2008 NO.20

gooooooooooooooo
Vehicle deformation ([] frontal impact)

go0ooooooooooOooooooooo
Side member deformation (L] frontal impact)

et

il F
M
0Mooo0oo0ooooboooooo
Comparison of extent of vehicle deformation (O frontal impact)

H®

RHEREE

]
k13 1]
i —20%
-ﬂ'*’yb_‘tlr':-‘hfl.fﬁill I

E

0Mmpoobooooooobooooooooooo
Comparison of extent of rearward movement of dash panel
(O frontal impact)

oo ooodon

goboobooobooboooooobbooooooo
gbobooboobobooobooboooboboban
gboooooobooboobooooobooonoo
gboobooobobobobobomoooboboann
gbobooboooobooobobooobooooboooooo
gogbgooboooboooboboobobuoobooobooboad
gboboboboboboobobobobooboooo
gbobogobooboobooooobooooboboboann

119



gbooooooboobooobooooooog

of i —

oMmooooooooooooooooo
O D:’ ooood ,D od D' u D ooo Impact location (O pedestrian head impact)
Vehicle deformation (O side impact)

M
i '[ —2%

ERPAL-E B 0k |

HE

OMmooo0ooooo0ooooo0oooooooon
Impactor displacement ([ pedestrian head impact)

iho

[ERIEH (o)) D
+t5F5 (hIHEL)

0foo00o0oOoooOoooooooog Oy
Center pillar deformation (O side impact)

H0)

<mrmi>
| T U RSB IC— B LR
g —-@® —©) N &
- (uznss8a  © onte
HEY, BREANERS S,
g | AR i
(o - -
| am ~10% ] T0T7e
~ e | wites
REEER
omooooooooooooo 0OMo0000ooooooo
COmpariSOn of extent of vehicle deformation (D side impaCt) Concept of work hardening process during metal forming
ooboooooobboooooobooobooooo
gboboobooobobobobooboboano
gobooobooooooboooobooooooo
gbobobobobooboooooooobooboban
ooo
oooo gooo oooo
oooao

(H) OOO0OCOOO0000000Q0 HYCRASH Verl.1 (rev061214)
USER’S Manual, 2006

(2) Yasuyoshi. Umezu, Yuko. Watanabe, Ninshu. Ma: Development
of JSTAMP-Works/NV and HYSTAMP for Multipurpose
Multistage Sheet Metal Forming Simulation, 2005

120 =semE 7/ZHV VL~ 2008 N0.20



w, Technologies

(N:/Eﬂ‘ﬁm

(Je

pubogogbogbogogooobgbgn

Design Concept for GALANT FORTIS

[u] oo
O o oo oo oo
Hiroaki Matsunobu Kenichi Noda

oo oo
0 o 0 0O 0o oo
Kei Hamada Chigusa Yasui

gogo
gbooboboooboobobobooboboboboobobobobooboboboooaon
gobobobobgobobocooboooobobooboobobobobobobobobobobo
gbobobobobobobobobobobobobobobOobOobOobOobOobOoboOoba
goboobobobobobobobobobobobobobobobobobobobobobo
gbgbodbouobomobooboobooboboboooboboooboboboboooboba
gboboooboooooooboooboooobooboooboobooobooboobboooboo

Abstract

Mitsubishi Motors Corporation (MMC) developed the GALANT FORTIS to be its flagship sedan in the
domestic market and a strategic model for rebuilding the Mitsubishi brand in the highly competitive C-segment
in overseas markets. Recognizing a need to accommodate global demands with the GALANT FORTIS, MMC
studied market attributes and customer preferences around the world and took them into account in its pursuit of
an instantly recognizable design identity, a combination of comfort and functionality, and an overall freshness
in the sedan experience. MMC developed the LANCER EVOLUTION X in parallel with the GALANT
FORTIS, so it was able to implement efficient development processes involving common use of components,
differentiation of the two models’ designs from each other, and tests. This paper gives an overview of the
design concept for the GALANT FORTIS.

Key words: Development, Concept, Styling
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MMCS : Mitsubishi Multi Communication System

INVECS : Intelligent & Innovative Vehicle Electronic Control System
MIVEC : Mitsubishi Innovative Valve timing (and lift) Electronic Control system
MIVEC-MD : Mitsubishi Innovative Valve timing (and lift) Electronic Control system

Modulated Displacement

MVV : Mitsubishi Vertical Vortex
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GDI : Gasoline Direct Injection

AYC : Active Yaw Control System
ASC : Active Stability Control System
RISE : Reinforced Impact Safety Evolution

ACD : Active Center Differential
EBD : Electronic Brake-force Distribution

S-AWC : Super All Wheel Controll
SST : Sport Shift Transmission

ACL : Active Cornering Light

AFS : Adaptive Front-Lighting System
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