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The development of the technology of the CAE was able to improve
design efficiency of the large scale structure system like the automobile
and realize the shortening in the design time.

Then, the CAE technology is already used as a general-purpose design
tool in the detailed design processes of the product
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ﬁ C Effect of inserting the CAE design tool
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Furthermore,design support technologies for the optimization
technology were introduced to realize the shortening in the
design time and performance improvement

I-SIGHT, SDSS
A Effect of inserting the design support
technology introduction like the optimization.
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eAcceeration

*A-C pillar Deformation
*Toe-Board Intrusion
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Result of the optimum design by SDSS

Weight | A-Cpillar | Toe-Board | Acceleration
Initial 46.0kg 0.0226m | 0.0720m 13.9
Car body structure 30.60kg | 0.0330m | 0.0870m 14.86

Car body structure(] {
Deceleration 30.89%kg | 0.0341m | 0.0978m 11.87
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Progr oo the Tedhnol ogy
In the detailed design

Reliability assessment and design
Optimization design for reliability

FEA
Optimization

Detail Design = M anufactur e =9 Reliability

=  (ptimization design methodology
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Cost of Design
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With the completion of CAE technology in the detail design,
the efficiency improvement is attempted in the concept design
process and The upgrading technology of conceptsis required.

A

CAO
CAE

The experience
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Design Decision

Design Boundaries
Design Capacities
Desi gn Rules

@

Information Quality of Results
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he purpose is drawing not only the good and bad of
a system but also the knowledge about \WHY good

ML (Multi-Link) DWB(Double Wishbone)

ML A JUFIWARE
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X "Origi nal £50mm, Y: Original £50mm, Z: Origina £50mm

ML (Multi-Link) DWB(Double Wishbone)
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Ardlytical conditions

Factor
Level number level
Orthogonal table L (4%

Aralyas number
C(hective functions

Toe Angle

Camber Angle

L 10NS 4 :
uspension Static Characteristics Aralysis

Parallel Trave

Stroke
| Nput90(mm)
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Full Vehicle dnamic characteristic Analysis

Madel Acceleration Analysis condition

The model was developed by
combining by the models used in
the Suspension analysis

Initial Velocity @ (km/hr)
After 3 seconds-Full Throttle

Chjective functions Baking Analysis condition

Pitch Angle, Tire Force, Tire Slip Angle, N _
Initial Velocity 100 (km/hr)

Trailing Body Bush Force After 3 seconds. —Full Throttle

Analysis number Each 64
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Camber Angle at Stroke=90mm
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Camber Angle of Multi Link(ML) and Double Wishbone(DWB)

Stroke@m)

CamberAngE
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* Toe Angle of Multi Link(ML) and Double Wishbone(DWB)
Toe Angk

+ML1*=ML2*ML3 DWB1*DWB2-*DWBS3

S
g,
AN
\
R
T N T
W ~

Angk@eg) MSC A SOFTWARE

SIMULATING REALITY




Results of dispersion analysisfor the static characteristic in the ML model
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D isoersbn analsk bk ofDWB CAMBER

Results of dispersion analysis for the static characteristic
In the DWB model
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Result of Acceleration analysis of Multi Link

ML_Acceleration_Chassis_Velosity
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Result of Braking Analysis of Multi Link

ML_Braking_Chassis_Velocity
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Result of Acceleration Analysis of Double Wishbone

DWB_Acceleration_Chassis_Velocity

0.0
0.0
70.0

L4 ]

=

g B0.0
E‘n'%.ﬂ 10 20 an 40 50 E.0 0 g.0 9.0 100

Time {sec)
DWE_Acceleration_Lower_Link_front_Vertical Force

5500

E 4250

=

]

£ 3000

E ]

a 175 CI-L

-

S o G[l.ll:l 10 20 an 4.0 5.0 60 70 a0 100
Time (sec)
'::"i}s -
a <

MSC A\ SOFTWARE

SIMULATING REALITY

i
K



Result of Braking Analysis of Double Wishbone

Velocity(kmihr)
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Result of dispersion analysis for the dynamic characteristic
In the ML model
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Result of Dispersion analysis for the dynamic characteristic
In the DWB model
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Relbtibn between geom etry and objctive function
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Asaconclusion, it ispossible to obtain the
estimated formula of Camber Angle by
considering y direction change of the joint
points of the ML system of Upper and
Lower Link of theright figure, easily
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*A new basic concept of CAP(Computer Aided Principle) was
proposed for improving the effect of first design stage of the
suspension systems.

*Being different from the traditional design support method, this
concept was proposed to evaluate the capacity or design space
of abasic design concept, not to give the final design decisions.

*By the results of case studies for Multi Link and Double

Wishbone suspension systems, it was found that separating the

design space for each objective function (asthe ML system) can

give larger design capacity and better robustness for each
objective functions.
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