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Fields of Competence Equipment

B GMA welding power sources

(TIG, SA, Plasma)

C Weldlng robots with turn tilt table

B Laser Beam Welding and AM Machines
(16 KW — 60 kW)

B Resistance Welding Machines for all
Industrially used current forms

welding data exchange
open science initiative

m RSW and DED-LB @ Z Fraunhofer

IPK
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Key Aspects of Research

Motivation

* Application of high-power laser systems in
shipbuilding and off-shore industries bring
economical profit for our customers

* Understanding and remedial of welding
defects (cracks, pores etc.) Increases
confidence in laser technology

Approach to Solution and Results  DFG
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* Application of electromagnetic weld pool
support system shifts limits of high-power
laser welding for high thickness materials

* Novel IN-situ strain measurement
techniques and special Al-algorithms enable
process monitoring for crack detection

Motivation

* Nodal sections are most demanding components
of foundation structures since the resulting seam
geometry directly effects the fatigue strength

* The dimensional tolerances Iinfluence the local
groove geometry that needs to be compensated
by the welding process

Approach to Solution and Results

» Capturing of the local groove geometry for large
scales nodal section and derivation of an adaptive
process control optimizing the local seam
geometry

* Tracing of varying process parameters for quality
control of adaptive welding processes

Motivation

* Mechanisms of defect formation cannot be
observed in welding experiments.

* Unknown correlation of different physical
factors on liquid metal flow.

Approach and Results

1 Forschungsgemeinschaft

-Reveal fundamental mechanisms of the .- s

evolution of weld defects in laser beam -

welding by physics effect decoupling in a - 2

combination of multi-physics modelling and
welding experiments

* Derivation of strategies to avoid defects

* Mechanism analysis of the effect of external
EM forces in the melt pool

* Coupling Al methods with CFD analysis

m High-power laser hybrid weldlng of thick sections / Hot cracking
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» Temperature distribution during laser

B Automated arc welding and quallty assessment of Iarge scale
support structures for offshore wind turbines

Strahlbindel 2

B Process simulation of laser beam weldlng

without EM
backing

20 mm

Complete laser welding system

. for up to 35 mm single-layer welds
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