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TWO MAIN CHALLENGES

[\ SHORT DEVELOPMENT TIME,
MANY TUNABLE ITEMS

SOLUTION:

\ PERFORMANCE LOSS IN REAL
TIME PARAMETRIC SOFTWARE

SOLUTION: e )
g Adams Real Time
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Cross Beam
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% Beam Shape T St

Beam-Body Bushing
«» Radial to Axial
Stiffness Ratio

< Orientation

< Beam Position

+» Bushing
Orientation

Hardpoints

«+ Location

Tunable using MNF part
D Not tunable using MNF part
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MODAL NEUTRAL

ADAMS BEAM
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Accurate Performance

TWIST BEAMHYBRID CONCEPTMODEL

Time-consuming file
generation & iteration

FILE (MNF)

No Tuning Items

Parametric Design
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ELEMENTS

Beam Section Properties
required
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Performance Status DiM250 Evaluation

Virtual Development Process
4 \TERATIONS: ~3 WEEKS

Proposal Study MNF File Generation Result Validation
Ilterations proposed based on Assess iterations and refine

theoretical analysis & experience proposals based upon results
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Performance Status DiM250 Evaluation

Virtual Development Process
4 ITERATIONS:
~5 paAvs

70% Development Time Reduction

Proposa¥ Study - MNF File Generation Result Validation

CONCEPT
High volume of proposals

evaluated before MNF request
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g““‘ Adams Car

Fast & Accurate

SWA vs. Ay

|| e ADAMS Car
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s ADAMS RealTime Solver

Ramp Steer 100 km/h

Yaw Rate [deg/s]

ADAMS REAL TIME
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Driving Simulator
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A GROUNDBREAKING APPROACH

ADAMS Model tested straight into DiM250
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Real Time Tuning
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REAL TIME: SUBJECTIVE PERCEPTION

“Natural and Progressive Body ' : ’ “Perceivable System Dynamics:

Motions With More Realistic Damping”

Boby MoTioNns HANDLING
G AdamsRealTlme

Compliance, Overshoots & Delays”

RipeE CoMFORT STEERING

' ’ “Realistic Torque Build-up and
i “ system damping”

“Richer feeling of Primary/Secondary

ride”

“Higher frequencies can be felt on
MBS model”



w/‘ — RESULTS & CONCLUSION — neplus,
SUMMARY OF RESULTS e 15 / 20

PERFORMANCE EVOLUTION

MONTHS
DEVELOPMENT

Metric Accomplishment
KINEMATICS HARDPOINT CR0OSS BEAM

m|nitial ®™Current SETTINGS LAYOUTS
80% ) 92% 1000% =======-=---=---------------------o o
' ' CR0OSS BEAM BUSHING
/ ’ 92.0%
DESIGNS CONFIGURATIONS

84.0%
COMPLIANCE

76.0%
67% " »l 8% "
68.0%
= hdet

= Within 29 60.0%
= Not Met Response Delay Roll Damping Agility

DRIVING SIMULATOR
SESSIONS

VARIANTS MODEL
TESTED VALIDATIONS

PROTOTYPES
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