Using the Real Data:

Improving Product Reliability of
automotive sunroof systems

HI Reliability seminar - October 14, 2021

Jeroen van Rijt
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Content

» What are the challenges within automotive sunroof development?
» When is a design and assembly process reliable?
» How does Inalfa improve its products using Real Data?

» Outlook, what could we do more in the future?
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Company profile — Inalfa Roof Systems
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Inalfa profile

First Tier automotive supplier of roof systems
to all premium OEM’s

One of the three independent Global Players

Headquartered in Venray, the Netherlands
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Global presence

North America ==

Technical center

Sales and Engineering office

Production sites
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Technical center (HQ)
Sales and Engineering office

Production sites

® 4 Technical Centers
15 Production locations worldwide
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Technical center

Sales and Engineering office

Production sites
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Key figures 2020
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5.975 employees
8.5% engineers

over 40 brands and
120 running projects
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5.5 mio roofs &
EUR 1,2 bio turnover

790 life patents
EUR 60 mio R&D
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What are the challenges within automotive

sunroof development?

/fif

roof systems

Reliability Seminar 2021

|



Product portfolio
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Slngle panel inslider (TVS) Double panel inslider (BLIS) Bottom Loaded Topslider (BLTS) m
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Exploded view of a sunroof system

Main sub systems:

« Frame
 Sun blind
 Mechanism

* Mechatronics
« Glazing

* Wind deflector
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Top loaded exterior slider - TLES
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Product

Passenger comfort

1,
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Light =O
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Fresh air D:)
|

Opening H

Thermal comfort

Headspace

Acoustic comfort @
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Passenger safety

Visually attractive

D
Durable @
Operable h

Reliability Seminar 2021

complexity

Road and vehicle conditions

(?) Speed A
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Car manufacturer

_/ Lightweight
@ Low cost

Supply base
"\ Glass Co
Textile
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Bumpy roads @

Rain

Crash

Low/high
temperatures

Eco friendly

Vehicle stiffness

Manufacturability

Global supply base
Plastic and rubbers
Electronics

Motors .~ . _ @
’ Ors(ma.l'i‘a.>

of systems


http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi76dbT_fDRAhVLthoKHaNZA5wQjRwIBw&url=http://www.shutterstock.com/pic-410084743/stock-vector-electric-motor-vector-icons.html&bvm=bv.146073913,d.d24&psig=AFQjCNG5bcFYTDQJWTVrTjmJZ0wN5TNiKg&ust=1486110073227441
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwibt_Kg3fPRAhXEWhoKHY2BDYYQjRwIBw&url=http://www.flaticon.com/free-icons/globe_126&psig=AFQjCNG757q5rnDAP6tHQEWpc8FeqsUo9A&ust=1486204475827121

@
9

When is a design and assembly process reliable?
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Product Reliability: DV & PV phases

RFQ ‘ Customer order ‘

Reliable concept Reliable Design

Start of
Production

Reliable
Product & Process
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VALIDATION (DV)

CAE / FEA e

roof systems

Design optimization

+ Topology optimization

+ Seal simulation

Manufacturing simulations

* Mold flow

* Metal forming P

Design Verification v o SIMULIA
Frontal/rear/side impact g 4518 G G

El;e&%ve plastic strain(Scalar value, Max)v=3.24m/s m=4.46kg

P USh -out P_m MAT_EROSION

0.012
0.011

Ball drop e
Aerodynamic load '
Vibration load (fatigue)

Natural frequency

Modal analysis i = 6600060
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VALIDATION (DV + PV)
TESTING
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How does Inalfa improve its products

using Real Data?
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What kind of data do we collect?

1. Product data from End Of Line stations in production lines

2. Issue management system:
Problem solving & Lessons Learned data
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Example 1: data collection @ production

Layout of a sunroof assembly line
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I
: Roof Control HMI
Roof Control cabinet Roof Control Master Roof Control Master == Roof Control Master
RCS, B o R .
(OPC UA) [ copc um & Roof Control manual box (AGLINK) Line Data (AGLINK) {24 Product Status (AGLINK)

~—————» Normal flow from assembly

~——————p Re-test flow including glass setting. NOTE: AST251, 252 and 253 are optional!

- Re-test flow, test only
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Data collection in the EoL station
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Objective 1
Secure the product quality as
agreed with the customer

Office environment

Data acquisition

1. Current

2. Anti trap forces

3. Noise (vibration)

4. Glass panel setting

l_global repo_r_ting platfo;n_1

Objective 2
Data analysis / find trends
Indicator/signal for:
- Geometrical changes
- Wear of tooling
- Process quality
- Variation of noise

T ‘3‘"7
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Example 2: Issue management system

Inalfa

LESSON LEARNED Management System

Our determination to learn and execute
creates the difference

LLMS is a business tool that enables Inalfa to learn from our mistakes and achieverments. The
system will help you to solve the problem in a structured way and share your learnings with your
colleagues, supported with right governance.
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Governance of the Lessons Learned Management

System (LLMS)

Problem Management Process

Method used: 8D (QRCM)

& Report problem Solve problem @ Lesson
initiator 8D Team card
card

S
~
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-
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Review problem SN, “, Suggest lesson

Local Reviewer

Report Assign |
rot?lem right Resb? M Improve
P resources  Probiem
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Lessons Learned Process

Review & plan LL applicability Impleme;'gﬁ;ﬁ:/lidate LL Trained concerned P90§|e Close LL
‘\\ - /,f‘ Learners
Review lesson e . Validate lesson

Global Reviewers/ LL SteerCo

Lessons Share Sustain Ensure
learned future use
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Lesson Life Cycle

Problem solving & Lessons Learned data

Learning organization I LMS
al information & Templates Knowledge sharin Training Catalogue

Proper problem description

Detect
&

Report

QRCM (8D) methodology
by B, Dy Dy

Eslablish Define Implement & verily Root cause Implement & vali Prevent Recurrance  Review Problem
team problem contamment actions analysis. comective actions L for LL

Proper problem resolution
Ds—s Dy Oy
Lesson Life-Cycle

RE IS

Improve standards & ensure future use
o —_—
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Sustainable solutions
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Outlook: What can we do more?
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Future: More data, better products... 9

Collect Validation (test) data
- Laboratory Information Management System (LIMS)

Collect data from the field (End-users)

- Climatic conditions
- Vibration profiles

- Number of times roof operation by end-user
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infinite possibilities

vehicle to infrastructure communication

vehicle to passenger communication ’
switchable glass»

; vehicle to vehicle communication
solar cell integration
virtual reality

data management .
8 hybrid glass solutions

- e
——— car-sharing services ( Nalra
ambient lighting roof systems



transparency

Thank you for your attention. @
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Contact

Inalfa Roof Systems Group B.V.
Contact person: Jeroen van Rijt

De Amfoor 2
P.O. Box 505
5800 AM VENRAY
Tel. +31-(0)-653202399
Fax. +31-(0)478-555101

www.inalfa.com

The information given in this report is given in good faith and to best of our knowledge. Inalfa
Roof Systems reserves all rights, including copyright, the right to file for patent protection, to

the technical and marketing idea’s and designs originated within our company.
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