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Trendspaningar och outlook

* Mix-material-fogning

* Intelligent kvalitetssakring

» Simuleringar: process och egenskaper
» Demontering och design for disassembly

» Flexibel produktion och flexibla fogningsprocesser

RISE — Research Institutes of Sweden
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Mix-material-fogning

* Aluminium, kompositer, hoghallfasta stal
» "Ratt material pa ratt plats”

* Omojligt att foga med traditionell svetsning

* Nya alternativ

[Tucker]

— Mekanisk fogning, limning
— Hybridfogning
— Plasmafogning

— Innovativ svetsning

» Mojliggor lattare produkter med battre
egenskaper

RISE - Research Institutes of Sweden S
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Intelligent kvalitetssakring

* Processovervakning - data fran utrustning
* Visionsystem
* Sensorer

* Al-modeller med aggregerad data

— Flera processer, flera datakallor
* Online all-kontroll av fogningsprocesser
* Automatisk uppdatering av processparametrar

* Minskar kassation, reparation och behov av
ofdrstérande och icke-forstérande provning

RISE — Research Institutes of Sweden
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Simuleringar: process och egenskaper

» Simulering som alternativ till fysisk fogningsprovning

* Prediktera fogens egenskaper, geometri och
robusthet

* Enklare mjukvaror specialiserade mot fogning

« Lagre trosklar for implementering i industrin
— inbyggda materialdatabaser

— anvandarvanliga granssnitt

* Snabbare, billigare, mer flexibelt jamfort med fysisk
provning.

[Simufact]
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Demontering och design for disassembly

» Lagkrav pa atervinning och cirkularitet

» Hoga krav pa egenskaper som styvhet, tithet och
kostnadseffektivitet

* Traditionellt permanenta fogar
* Kompromiss mellan funktion, kostnad och demontering

o "Gor ratt fran borjan” - design for disassembly
— Debonding-on-demand

— Synliga fogar : [Polestar]

— Mekanisk fogning 2
» Dialog mellan parter i vardekedjan

* Robotiserad demonteringi stor skala - industrialiserad
cirkularitet
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Flexibel produktion och flexibla fogningsprocesser

» Snabb teknisk utveckling

« Kortare produktcykler

o Osaker framtid, osdker omvarld
» Krav paflexibilitet i produktion

» Planera for flera mojliga scenarier

— material, geometrier, kombinationer ‘ > J

« Adaptiva processer och sparbarhet
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Disassembly methods of joints for Quality assurance and quality control of adhesive
circular battery packs (p1ion) bond joints in battery packs (QABB)

: g . The main finding from the pre-study are...
« High requirements on battery packs w.r.t. stiffness, “ e main finding from the pre-study are

crashworthiness, tightness, cost-efficiency, etc. " Potentialmethods for QAhave been mapped
R —— ~ = The most potential methods for QA for adhesive bonding

* High economical value of raw materials and high need for have been experimentally assessed
efficient recycling. — Ultrasonic testing (UT) show promising capabilities to

detect lack of adhesion and lack of bonding.

— Electromechanical impendence (EMI) measurements
also show promising results. Lack of adhesion and
lack of debonding can potentially be detected by EMI,
but more data and data analysis is needed.

Disassembly methods in industry are not up to speed for
high volume recycling and repair operations.

+ DIJON develops and evaluates dissasembly methods incl. . o
— Thermography (both passive and active) is not

[Polestar] suitable for applications where aluminium is used as

the inspected surface. However, thermography could
- be more suitable for other materials such as PP or
other thermoplastics.

Fordonsstrategisk RI - Fordonsstrategisk RI -
Forskning och Forskning och
Innovation SE RISE — Research Institutes of Sweden Innovation S

— Debonding on demand of adhesive bonds.

— Laser cutting of welds.

— Vision technologies for joint inspection.

RISE — Research Institutes of Sweden

Robust mechanical joining of cast ik [ Mechanical joining of advanced steels
aluminium parts (RobuCApr) (MECOFAST)

« Trend towards higher strength steels and mix-
material designs.

Disassembly
h |

« Focus on joining of aluminium megacasting
components to steel sheets. « Project focus on evaluating mechanical joining

methods to join high strength steels:
— Flow-drill fastening (FDF).

« Challenge with cracks in joints.

« Factors that affect joint quality Selfplerding veting (SPR).
— Self-piercing riveting s

— aluminium ductility.

. — Tucker plasma joining (TPJ).
— casting flow length.
« Materials include DP1200, USIBOR and

— porosity and microcracks.
AL6082-Té6.

FDF

* Follow-up project focusing on quality assurance
methods and efficient joinability testing.

« Single-sided joining of USIBOR to aluminium.

« Disassembly methods for circularity

Crack severity distribution Fordonsstrategisk RI
maz )y B AE Fovsinioy ook = demonstrated.
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—  ______ Pre-treatment with laser
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» Pre-treatment and cleaning of plastic
surfaces
» Pre-treatment and cleaning of metallic ) « Mix-material joining
surfaces * Improved adhesion

» Strongjoints

e * Improved adhesion

Robots for
automatization

Mechanical joining

* Mix-material joining

+ Dismountable joints * Automized processes

* Industrial robots



Tack!
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