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HBK’s Vision

Exceptlonal tools gaining data insights for quick decision making,

. elevating our customers to create solutions
e for a cleaner, healthier (zero emission),
- safer (zero accident)

(1 6944 i world.
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Durability

HOTTINGER BRUEL & KJ&ER



Operation and

Structural Durability Validation Workflow
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Full-scale Test

Road Load Data Acquisition
Material Classification
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Integration Tesfe
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Virtual Testing /
Simulation

Physical Testing
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Fatigue/ Life-time Simulation
Model Validation

Implementation

Design
& - .
Virtual Validation from Virtual to Physical Prototype
amh
DAQ - Data Acquisition HNBK& ::Z':

CAE - Computer Aided Engineering
6 FMEA - Failure Mode and Effects Analysis
UNRESTRICTED



Structural Durability Validation Workflow

Business Partners:

MTS, Instron,
IABG, MOOG, ...
Parts, BiW,
Full-scale
Fatigue Data Analytics Proving Ground
Simulation < Data preparation, i | RLDA, real
stat|st|cs,

(FEA)
virtual sensors

sSensors

Mission Profile

V7 (load representation) Wheel Force Transducer
support (Fx, Fy, Fz)
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damage factor

I

Correlate virtual testing/ simulation and real-world testing data
Add virtual sensor data into real-world data in case of missing sensors

FEA - Finite Element Analysis BiW - Body in White
Al /ML - Artificial Intelligence / Machine Learning UNRESTRICTED RLDA - Road Load Data Acquisition



Vehicle Dynamics
Ride & Handling
ADAS
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Vehicle Dynamics / Ride & Handling / ADAS Workflow

A

PreDller;énr?ry Full-scale Test O SOP
Data Analytics (correlation)
Mobile Data Acquisition
(Model validation)
HBK 3 System &
Integration Test
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Virtual Testing /
Simulation
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Sensors, DA

Physical Testing
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Driver-in-Motion (DiM)
Model Validation

Implementation

Design
from Virtual to Physical Prototype
HBK

&
Virtual Validation
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Vehicle Dynamics / Ride & Handling Setup

Simulation
Virtual Testing
(MBS, SilL)

Lab Simulation
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e -3““,7;";;‘:-" — Tire/road,cornering, traction,
§ b et Brakes,dynamic roller test
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Driver in Motion <

Provingground

Data Analytics <

(DiM)

@._GRADE Realistic scenario
Driver behavior, ADAS,

__HMI .
10 MBS - Multi Body Simulation
SIL - Software in the Loop

Test validation

| (driver, parts,vehicle)

Model optimization

IMU, WFT support (Fx, Fy, Fz)
Long/ lateral speed,
Slip angles/ratio, incl. angles

AD>,
1)
IMU — Inertial Measurement Unit H BK -4

W,
WFT - Wheel Force Transducer HOTTINGER BRUEL & KI&R
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Correlatingvirtual with physical data
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NVH Validation Workflow
EOL Test
Dis/com

A

Preliminary
Data Analytics (correlation)

Design
HBK ¥ FEAand
Pl dlation Mobile Data Acquisition Sensors, DAQ
HBKD System &
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Integration Tesfe

Virtual Testing /
Simulation
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NVH Simulator Sensors, DA
Design . Physical Testing
& Implementation &
from Virtual to Physical Prototype Model Validation
HBK

Virtual Validation
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NVH Setup

Lab /Rig Testing
(modal, SPC, NSI)

CAE
NVH Prediction

NVH Simulator Data Analytics N 4
(sound, vibration, Benchmarking, Proving ground
Model optimization

visual) Vehicle and parameter
Interior (comfort, character) Correlatingvirtual with physical data refinement, benchmarking,
Exterior (signature) sound experience N
HBK
13 NVH - Noise Vibration Harshness SPC - Source Path Contribution W

HOTTINGER BRUEL & KJ&ER

UNRESTRICTED NSI — Noise Source Identification
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Summary

Durability, Ride & Handling, ADAS, NVH are main attributes for
end users (quality, reliability, safety, comfort, DNA)

Correlating simulation data and physical testing data is key on
our “Road to Zero Prototype”

A seamless & efficient workflow speeds up decision making
and reduces cost

Hypothesis: networked vehicles will generate tons of field
operation data to be analyzed by Al/ML, getting an even

sharper picture of true customer use cases, further improving
validation workflow and time to market!
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Thank you very much

HBK - Empower The Innovators Let’s connect and stay in contact

www.hbkworld.com | © HBK - Hottinger Bruel & Kjzer | All rights reserved
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