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Introduction

Present Going forward

Expansion of BEV Lineup
» A Functionally segmented organizations achieve . i .
Introduce four additional BEV models their own goals and Work‘ is passed from one Becomlng One Subaru
by the end of 2023. process to the next.

A total of

8 models in ~
026: 4 SUVs* *Incl. Solterra BEV lineup 2
by the end of é
 the end of 2025 4 more models 2928 2 50%
, Reduction
e

Nonzlineatly transforming

[domains

Planning
Production

8 BEV models

Images are for illustration purposes only.
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Platform Development:
v New development of many components (chassis changes: suspension type, mounted e-axle, etc.)

v Rapid and parallel development of new models in limited prototypes
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‘ The motivation of driving simulator (DS) initiatives

We realize to achieve platform development by utilizing driving simulator (DS)

[Current Process (CAE) ]
Although the vibration level and waveform changes are generally well reproduced compared

to the actual vehicle, It is difficult to determine which case is appropriate based solely on
CAE results..
W=y 3ds Base case

Case A

IOEE[dB]

[Trial Process (CAE xDS) ] mslh)
Ahead of prototypes, assessment on DS and feedback enable early definition of vehicle
characteristics. Gl G —

#E[dB]
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‘ Digital Development Process for Vehicle Dynamics Performance

accelerate the digital development process in collaboration with S&VL (DS) and suppliers (MBD)

LD

SUBARU

In-house vehicle models
and their applications

_— }17, SIMULATION.

CAR SIMULATION:
1 ' ‘ 5 VIRTUAL TESTING LAB.

Outstanding skills and experiences for

Hardware/software resources modeling and operating DS

MBD

Suppliers

Detailed subsystem models
based on supplier’s outstanding knowledge

VIRTUAL TESTING LAB.

SUBARU
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‘ History of Ride Comfort development with Driving Simulator

FY23 FY24
Jul. Jan. Oct. Dec. Feb. Mar.
Verification of Practical Use of DS Applying to Platform Development
% Real-time adaptation of the | *ADAMS-RT and MF- % Evaluation and Selection of Bushing
ADAMS model SWIFT-RT verification * Evaluation of Damper

*DiM150 @Saginomiya % DIM300 @S&VL
Achieving Rea|-Time DS with Validation of Reproducibility and assessment
SUBARU ADAMS Model of Suitability for Development Use

i a

L
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ADAMS Model for Ride Comfort Evaluation

A model is constructed by combining components such as suspension, body rigidity, and tires.
Design drawings and component characteristics is used, but no tuning for CAE purposes is applied.

Power Train

Trimmmed-Body

n

H

L]

|

i
- h-. '
3 M et

FLEX model FLEX model

-
—

gl i« o]

Non-Linear Bushing Front suspension

SUBAFILI MF-Swift tire

Rear suspension

b . uB8HEE

Vertical force vanations [N]
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' Fidelity of ADAMS Model

The CAE response waveforms accurately reproduce the acceleration level trends up to around 50 Hz.

:,' Road A Road B
E — =R 3 n — %8B n —
E Lo cAE P '- CAE No | RREA EARR BEl Tl e R
g o~ J (UWHI "l'fkr\'rl‘\r"t"'*""“‘”"""‘ 'Tg oA / ) g S — 1 Road A HEE DIV JO07HIR. EFIHEED RS LR
g | {v x \/ 2 Road B KANTOEYFINERME EwF L —h O IR B
N | | £ ’ 3 Road C FDHDBLME JO7HI#%. F FIEEQAES
3 4 Road D LEBOEYF(HiE) EvFL—rDRES
Time [s] Time [s] 5 Road E LEDEYF(EE) EvFL—bEEFETFCGOKRES
Road C Road D
A ame %Eﬁ ry_011806_data_driven_EY6_swift_convy Time= 1.1380 Frame=0571
| ¥ \»\‘" W M, Jt\ . —_
Ay = CAE
E‘ } L‘W{ v\ﬂvn_.”'*«‘\'} %c
5 — =@ A
o Q AL
CAE = / =
o -_// \_,/\'ﬂ_\
Frequency [Hz] Frequency [Hz]
Road E
= — EER
E CAE
X [m]
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Verification of ADAMS Real Time Model

* The real-time (RT) model is constructed with reduced degrees of freedom based on the offline model.
« Differences between the offline model and the real-time model were also checked in advance.

Offline model
Offline model Real-time model( | Real-time model® Real-time model®
Body Rigid Rigid Real-time model®
Ft suspension flex Rigid Rigid
subsystems Road C
Rr suspension Partially flex Rigid
tires MF-Swift Real Time =
5
Degree of 1900 280 260 =
freedom <
o
g
Real-time — 16 1.3
index
Real-time available (RTI < 2) Frequency[H2]

Offline model vs Real-time model

SUBARU Copyright © SUBARU Corp. All Rights Reserved. 10



Test Drive to Verify Effectiveness by Experimental Engineers

Off-Line (Replay) Evaluation

CAE Result

ADAMS Model

Experimental

Data Driver

Real-Time Evaluation

Acceleration

»
»

Behavior Signal

A

Operation Input Operation

Driver

ADAMS Model

? | Strong positive feedback on real-vehicle reproducibility and spec differentiation
@ led to agreement on immediate application to development
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Pilot test of Ride Comfort development

Trial scenario : evaluation of bushing mounted on new platform

Evaluate ride comfort by changing bushing stiffness and damping
—2 bushings (Front and Rear) X 5 properties X 7 situations = 70 cases at 5 days

Adams modeling - CAE analyzing » DS evaluating
N\ N\

7 X / \ /
» Test drive cycle
Front bushing Rear bushing

Bushing
characteristic
determinec

Change/Tune
a model

Real Time -

%

Offline

Acc [dB]

©Total 34 participates
21 test drivers / CAE engineers

L /\ | A (including 6 managers)
’ N (ke marmge?
Various road and situations o
Build new platform Analyze results quantitatively the project team drove and discussed about
ADAMSRT X SwiftRT model and select bushing the best bushing

QD |17 suLaTon )
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MBD Collaboration with Damper Supplier

Establish the direction of damper characteristic and practical feasibility before prototypes
by utilizing supplier’s detailed models and outstanding knowledges

«= Supplier

SUBARU

ADAMS model Road data Detailed damper model
considering friction and feasibility

« standardizing each analysis environment (road, calculate condition, postprocessing) to discuss
about the same results

« providing necessary characteristics while mutually sharing encrypted models for protection of
confidential

| | Both SUBARU and supplier evaluate ride comfort with DS in various specifications and situations
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Conclusion

We completed ride comfort performance a year earlier.
DS application will be expanded to handling and body structure.

Drawing Prototype testing

Conventional Process .l
:
|
Real evaluation | Separated responsibility
' before and after prototypes

By discussing in parallel,
Design) draw more confidently
CAE) evaluate wider characteristics
Real) involve before prototypes

<
<

Reduction

Real evaluation W/DS

== 117, SIMULATION.

VIRTUAL TESTING LAB.
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Thank You!
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