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OUR TESTING FACILITIES

Extended tracks 

for 

160.000 m^2

AMG crash

Crash



Support to Euro NCAP rating

Protocol interpretation

Testing monitoring

Results analysis

Countermeasures indications

Score calculation

Overall assessment

Note: Euro NCAP official inspector available in CSI

Virtual Testing 
Crashworthiness



PERFORMANCE

ENGINEERING

Performance Engineering

Testing plan development

• Design and implementation of tests to evaluate the performance of 

vehicles and their components.

Data analysis and problem solving

• Collection and interpretation of data from tests to identify

improvement areas

Vehicle performance optimization

• Implementation of technical solutions to optimize vehicle performance

Integration & best practices application

• Working closely with engineers from other disciplines to ensure

vehicle performance meets safety and quality standards

Innovation & perfomance improvement

• Research and development of new technologies to       

improve future vehicle performance



REFERENCE PROJECT: HV Hyper-Car

Project Management

Time & Cost management

Costumer single contact point 

Quality/Performance management

Testing Plan management



HOMOLOGATION

Performance Engineering

Laboratory accredited ISO 17025 
and ISO 17020

Full-Scope Homologation Services : CSI 
ensures complete homologation capabilities, 
both in-house with dedicated facilities and on-
site through full-scale witness testing at 
customer premises.

Authorized for Initial Assessments : CSI is 
assigned to conduct Initial Assessments for NSAI, 
reinforcing its expertise in regulatory compliance 
and certification.

Conformity of Production: CSI ensures full 
compliance with (EU) 2019/959 by providing 
complete CoP services across all required scopes.

Regulatory Consulting & Global Market 
Access: CSI supports clients in meeting specific 
regulatory requirements, ensuring a smooth and 
seamless market access.

CSI, as an experienced Technical Service, 
processes over 1.500 type approval applications 
annually, ensuring reliable and efficient 
certification support.



Virtual 
HOMOLOGATION

- Vehicle from donor car: destructive tests 
simulated in virtual environment (e.g. R94, 
R95,..) if donor car data available for model 
validation.

- Vehicle from scratch: mix of real and virtual testing:
- components tests to validate CAE model:

- R94 and R95 on rolling chassis;
- a few impact points for PedPro;
- …

- Virtual simulation:
- R21 sled tests
- PedPro complete grid
- R14
- …

Individual Vehicle Approval (IVA)
According to the strategy agreed with the Car Maker:

Support to customer to create own 

data for the technical service



Engineering capabilities

Simone Ghiraldello

Sector Manager

CAE - Automotive



SAFETY QUALITYCONFORMITY PERFORMANCE RELIABILITYEXCELLENCE AUTHORITATIVENESS

VIRTUAL VALIDATION

AN IMQ GROUP COMPANY



FROM TESTING TO HOMOLOGATION

Concept 
Definition

Function 
Definition

Design
Component
Validation

System 
Validation

Vehicle 
Validation

Homologation
Customer

Rating CoPVehicle

Systems

Components

Design and 
Manufacturing

Partnership

In-House
Competence

Outsourcing

SERVICES

CAE    &    PERFORMANCE ENGINEERING



Strong capabilities in terms of testing, 
Simulations, project development and 

validation 

Top level testing and 
certification competence 

with integrated CAE

Selected Partner, with high level of 
competence in Simulation, battery 
developments, electronics control, 

AI, and….

Selected Partner Integration

Clear interface 
between testing 
and CAE results



About Beond



Testing & CAE correlation: 
support to improve

Deep Dive in Testing Aspects: e.g. sensors 

Reserved

reserved

reserved



Testing & CAE methodologies: 
customized development

Frontal Sled Test & Simulation to better evaluate Seat 
behaviour and related predictability.

Testing
CAE

Testing
CAE

Testing
CAE

Testing
CAE

Testing
CAE

Testing
CAE



Engineering – Case Study: 
Front sled tests

SEAT SLED TEST 
Pelvis acceleration - Time

 Preparation of FEM model with car environment 

and interior

 Dummy positioning

 Seatbelt setting

 Setting the simulation constraints (BCs and sled 

acceleration)

 Post-processing for results evaluation:

 evaluation of accelerations and forces of 

the dummy

 biomechanical injury criteria 

• Energy absorption & 

Crash analysis

• Seat development

• Biomechanical 

evaluation with proper 

restraint system

• Homologation Test

VIRTUAL 
VALIDATION



Sled Components

1. Main sled

2. Seat sled

3. Seat

4. Rigid Pillars

5. Pillars simulacrum

6. Door

7. Bar bending brake

8. Pole

Side Sled Test in Deceleration (barbending)

Confidential

1. Main sled 
2. Seat sled 
3. Rigid A-pillar 
4. Rigid B-pillar 

5. Hinges deformables
6. Striker deformables
7. Seat 
8. Door 

Base of the seat

CAE & Testing 

Validation

From Concept

to Self Certification



aPLI examples

CAE & Testing 
Validation

Being part of the Euro NCAP 
WG, CSI has access and 
control of new protocols.

Impact area definition 
(ECER127&Encap)

• Results preview & monitoring
• Target Achievement

• Score calculation

BSRL

WAD 2100

WAD 1700

WAD 2500

BLERF

BRRL

WAD 1500

WAD 1000

Head Lower leg Upper leg

Score calculation

Examples

Pedestrian Protection



Usual activities:
• Preliminary section analysis
• Impact points definition
• Upper roof perimeter
• Project guidelines
• HPC prediction
• Criticalities and 

Countermeasures

Points definition

Global overview of the impacts:

• Point position

• Impact direction

• HIC results

Impact analysis

From Concept

to Self Certification

Robustness:
more than 1 direction analysed

Example of section for 

initial clearance 

analysis
CAE & Testing Validation

FMVSS201 Upper



Rollover Application

Vel_1 Vel_2 Vel_3 Vel_4 Vel_5 Vel_6 Vel_7 Vel_8 Vel_9 Vel_10

Ramp Height 1 No Roll

Ramp Height 2 Close To Roll

Ramp Height 3 Roll

Vel_1 Vel_2 Vel_3 Vel_4 Vel_5 Vel_6 Vel_7 Vel_8 Vel_9 Vel_10

Bank angle 1

Bank angle 2

Bank angle 3

Vel_1 Vel_2 Vel_3 Vel_4 Vel_5 Vel_6 Vel_7 Vel_8 Vel_9 Vel_10

Curb trip

Vel_1 Vel_2 Vel_3 Vel_4 Vel_5 Vel_6 Vel_7 Vel_8 Vel_9 Vel_10

Soil trip

Ramp

Embankment

CAE & Testing 
Validation

Rollover – Dynamic & Biomechanic



Engineering – Component validation

COMPONENT DESIGN, MODELING 
& 

STACKING SEQUENCE DEFINITION

MATERIAL SELECTION

BEOND Database 
> 100 composite materials tested & Fitted

MATERIAL TESTING

VIRTUAL MATERIALs GENERATIONMATERIAL SELECTION

• Project requirement

• Manufaturing:

• Hand layup - Autoclave

• RTM

• FW 

• Resin type

• Fiber nature 
• Warp and weft

VIRTUAL MATERIALs GENERATION

• Virtual Specimens

• Virtual experimental fitting behavior

• Virtual material validation 

MATERIAL TESTING

• Specimen Shape (ISO Std)

• Specimen testing at 0°, 90° and 45°:
• Tensile
• Compression
• Bending
• Impact

LOADCASE SETTING AND COMPOSITE 
OPTIMIZATION

ACCELERATION

LOADCASE SETTING AND COMPOSITE 
OPTIMIZATION

• TEST load setting and run

• Composite Layer by layer analysis

• Evaluation of criticalities

• Material layout optimization:
• Stack, 
• Orientation,
• Patches

COMPONENT TESTING & 
CORRELATION

COMPONENT DESIGN, MODELING 
& 

STACKING SEQUENCE DEFINITION

• Geometry discretization 

• Stacking sequence modelling :

• Material orientation
• Material type
• Composite patch 
• Stacking order

COMPONENT TESTING & 
CORRELATION

• Physical Test development

• Virtual to experimental test full correlation



Engineering – Composites

Final application on 

complete system

LEVEL 3:
Sub-component testing 

(quasi-static and crash 

conditions)

LEVEL 2:
Specimen testing 

(toughness and impact 

conditions)

LEVEL 1:
Specimen testing 

(quasi-static conditions)

Material card fine 

tuning on sub-system

Energetic parameters 

investigation and failure 

criteria definition

Elasto-plastic 

parameters calibration

LEVEL 4:
Assembled 

component

DESIGN & FEM 
ANALYSIS

EXPERIMENTAL TEST



• Material testing and correlation:

• Composite
• Metal

• Polymers

• Ceramics

• Foam

• Sandwich

• Glue

• Hybrid Joint

Static Properties

 Tensile/Shear (ASTM D3039 /D3518)

 Compression (ASTM D6641)

 Bending (ASTM D7264)

Material characterization – Composite

Strain-Rate Properties

 Strain Rate ~1/s (Hydraulic Test 

Machine)

 Strain Rate ~100-200/s (Drop-dart Test 

Machine)



Engineering – Case Study: Motorsport

 Accredited by the FIA for roll bar homologation

 Homologation of roll bar through FEM simulations

Development of motorsport seats

STATIC VERTICAL LOAD TEST ON THE MAIN ROLLBAR

STATIC LOAD TEST ON THE FRONT ROLLBAR

STATIC SIDE LOAD TEST ON MAIN ROLLBAR

 Development and virtual validation of the motorsport 

seat according to FIA regulations

 Supporting the experimental test for FIA seat 

homologation

VIRTUAL 
VALIDATION

• Stiffness & Quasi-

Static test evaluation

• FIA homologation test

• Evaluation of 

composite component 

behaviour



Case study: Development of a battery pack: from 

design to virtual validation through structural and 

thermal simulations.

 Structural simulations (vibration and shock) 

according to UN38.3 standard:

 Thermal simulations: analysis of the temperature 

trend inside the battery pack.

Engineering – Case Study: Automotive & Motorbike

• Static and crash 

analysis

• Failure analysis

• Target achievement

• UN38.3 & ECE R100 

standards (vibration 

and shock)

VIRTUAL 
VALIDATION

 Battery pack design

 Virtual validation with structural simulations 

(static and crash) and thermal analysis

 Performing FEM simulations for battery design 

(UN38.3 and ECE R100)

 Analysis:

 modal analysis and vibration

 shock

 thermal analyses



Engineering – Case Study: Automotive

• Stiffness & Quasi-

Static test evaluation

• Internal customer 

regulations

• Evaluation of the 

stiffness of a frame

• Evaluation of the 

strength of a rim

F

F

Evaluation of the stiffness 
of a frame

Evaluation of the strength of a rim

Stress and deformation analysis of the rim

Calculation  of torsional stiffness:

Bending Rolling

VIRTUAL 
VALIDATION



Engineering – Case Study: CFD analys is

• Pressure Field

• Velocity Field

• Streamline Evaluation

• Iso – Surface

• Dynamic Analysis

• HTC Analysis

VIRTUAL 
VALIDATION



Engineering – Case Study: Motorsport

SIMULATION

TRACK TESTING

• PREDICTIVE ANALYSIS

• DRAG REDUCTION

• INNOVATIVE DESIGN EXPLORATION

CAD Design

CAD Update

CFD Analysis

CFD Analysis

OPTIMIZATION LOOP



Testing Battery Services

PacksModulesCells

Homologation

Performance & Validation

Safety



Testing
Battery Services  
Homologation

9A / Vibration Test

9B / Thermal Shock and Cycling Tests

9C / Mechanical Shock

9D / Mechanical Integrity

9E / Fire Resistance

9F / External Short-Circuit Protection

9G / Overcharge Protection

9H / Over-Discharge Protection

9I / Over-Temperature Protection

UN ECE-R100 UN 38.3

T.1 / Altitude Simulation

T.2 / Thermal Test

T.3 / Vibration

T.4 / Shock

T.5 / External Short Circuit

T.6 / Impact/Crush

T.7 / Overcharge

T.8 / Forced Discharge

UN ECE-R10

Verification of compliance with 
electromagnetic compatibility 
requirements for automotive 
batteries fitted with BMS



Engineering – Battery Pack design
01

1D MODELING & TARGET definition

02
CELL TESTING & 

CHARACTERIZATION

03
BATTERY PACK DESIGN &

E/E SYSTEM INTEGRATION

04
VIRTUAL & PHYSICAL VALIDATION

• COMPLETE MODELING OF ELECTRIC POWERTRAIN

• IMPLEMENTATION OF LIMITS AND CONTROLS

• EQUIVALENT CIRCUIT MODEL DEFINITION

• DYNAMICS RESULTS ON DRIVING CYCLES

• MODULAR IN ARCHITECTURE 

• CELL PRECONDITIONING TEST

• SPECTROSCOPY TEST

• PERFORMANCE/FUNCTIONALITY TEST

• CHARACTERIZATION TEST

• ABUSE TEST

• CASE, PACKAGING AND MODULE DESIGN

• HV BUSBAR DESIGN

• E/E SYSTEM INTEGRATION, 3D WIRE ROUTING, 2D HARNESS 

PRODUCTION DRAWING

• COOLING SYSTEM DESIGN

• CELL STRUCTURAL & THERMAL CHARACTERISATION

• MODULE VIRTUAL VS EXPERIMENTAL CORRELATION

• THERMAL MANAGEMENT ANALYSIS

• BATTERY PACK VIRTUAL VALIDATION

• THERMAL RUNAWAY EVENT AND PROPAGATION
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