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Hybright

sIntroduktion

*Aktivitet partner

*Fallstudier

*Fordjupad genomgang - forskningsspar
*Utbildningsmaterial - seminarium
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BoRO Pannan Behallare for solarenergi

ESAB Hybridsvetsutrustning, trad
GESTAMP Fordonskomponenter sdkerhet
LaserCentrum i Gnosjo: Lego lasersvetsning
Lasergruppen Svensk natverk laserbearbetning
Lasertech LSH  Lego lasersvetsning

Nordic Laser Lego lasersvetsning
Permanova Laser(svets)utrustning, - anlaggning
Permascand Elektroder, membranceller, Ti
Volvo CE Tjocka fordonskonstruktioner
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Lulea tekniska universitet, avd. produktionsutv.
» laserbearbetning, bl.a. hybridsvetsning

ARadeEmiske fgartner

Luled tekniska universitet, avd. hallfasthetslara
» mekanisk och metallurgisk brottbeteende (FEM)

KTH, avd. lattkonstruktioner
= konstruktion, mekaniska egenskaper (FEM)

KIMAB, korrosions- och metallforskningsinstitut
= fogning (bl.a. hybridsvetsning), mekanisk provning
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Battre forstaelse av brottmekanik

b

Battre identifikation av huvudorsaken/svetsfel

Katalog med undersoOkta cases

Generella teori/kunskap; modell/regel
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t — Struktur

Hybrig

Fyra spar:

Doktorandstudier
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Generella teori/kunskap;

modell/regel
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Industriella case

Utbildningspaket — dim. Laserhybrid-
svetsforband

Resultat

3 artiklar
Lic.

Beslutsstod
Kunskapsspridning

Kunskapsspridning
Delaktighet

Kunskapsspridning
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Foretag Fogtyp | Material Intresse Status
PermaNova Kélfog Rostfritt Process /| | Provserie+FE genomford och | 2 vetenskapliga artiklar?
(5 mm) Statisk last | utvarderad
Gestamp | Kalfog! Borstal Process / Provserie+FE genomférd och Brott i grundmaterial -
(1.5 mm) | (bel/lobel) | Statisk last | utvérderad modellforstaelse
Gestamp Il Kélfog! Borstal Process/ | Utmattningstest pagar + FE pa
(2 mm) | (bellobel) | Utmattning | gang
torsion
LaserTech T-fog / Aluminiu Process / Provserie svetsad — utvardering
overlapp m skjuvning vad galler geometri
LaserCentrum Kélfog / Stal Process / Provserie svetsad — utvardering
Statisk vad galler geometri och FE
PermaScand Stumfog Titan Process / Provserie svetsad — utvardering
/5 mm Statisk vad galler geometri
Utbildningsmaterial mm
Processstod
Processstod
Lasergruppen Stod utbildningsmaterial
mm
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Introduction

AUTOMOCION

Beam member exposed to torsional loading GESTAMP

Part of a side arm to be analysed regarding torsional fatigue and static stiffness

Simplified beam section

Welding along the flanges
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Hybright PermaNova

e Foggeometri: T-fog
e Material: 2333 rostfritt
» Tjocklek: 5mm laser

e Intresse: Sprickbildning, makrostruktur
e Provning: Bdjprov
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Hybrid welding: experimental setup -

Eccentric fillet joint

Hybrid welding

4-point bending load f
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Complex geometrical conditions
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P
Resulting weld &

Toes
Ripples

Lack of
fusion
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Research Goal
Impact on fatigue by :

UWeld surface macro-geometry.
O Weld surface topography.

U Lack of fusion.
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Methodology
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Surface measuring technique 1

Plastic replica method - Measured toe radii and

toe angle
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Surface measuring technique

3D optical profiler
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Surface measuring technique
3D digitizer

1 Scanned with two cameras.

U Polygon mesh of the object’s surface.
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Stress analysis for smooth shap

upper foe,
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Stress analysis for Lack of Fusion

é%%mﬁﬁﬁham.

LOF : Compressive region
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Stress anaIyS|s for rlpples
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Fatigue testing
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SN-Fatigue curve, cracks
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e

Crack initiation

Crack at lower toe
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Crack propagation FEA
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FEA : Growing crack and stres
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Discussion

More critical: vipples are
lower toe stress raisers
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Conclusion

Weld ripples dominate over toe radius on fatigue
performance.

Toe radius and topography vary along the weld.
Lower toe radii more critical than upper toe.
Cracking follows the weld surface ripples.

oo O

Cracks started in the weld, not in the HAZ, nor at the
fusion interface.

LOF is less significant at compressive stress situation.
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Utbildningsmaterial (web-baserat)

-Profekt Hybright Inledning, Bakgrund, Mal

-Dimensionering av svetsade konstruktioner

- Volvo standard

-Forskningsresultat

-Fallstudier inom projektet Hybright

-Generella ldrdomar
-Koppling av resultat fran fallstudier, forskning, standard och
annan erfarenhet

Kostnadsfritt seminarie baserat pd ovanstaende den
30/10 kl 10 -15, Esab Goteborg

Anmélan till Torbjorn llar, ilar@ltu.se,
070-3268444
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