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New IWS laser welding technology received certification
by DNV GL - Maritim for welding processes in the ship-
building industry.

Confidence and reliability are key criteria for the potential introduction of inno-
vative joining techniques. This is, in particular, also true for the modern maritime
industry. Scientists of the Fraunhofer IWS have developed a novel, low heat-
input but highly efficient laser welding technology for joining processes of up to
50 mm thick parts made of seawater-resistant aluminum alloys. A decisive ad-
vantage of this technology is the comparatively low laser power (< 4 kW) needed
during the welding of thick metal sheets. The low laser power enables extraordi-
narily small weld seam widths and minimal component distortion. The IWS

laser multi-pass-narrow-gap welding technology (laser MPNG) has been success-
fully certificated by the classification society DNV GL and is thus now ready for
potential industrial applications.

The MPNG technology helps to overcome current technological limits with respect to
achievable welding depths, possible mechanical properties and seam quality. This is, e.g.,
especially important for shipbuilding parts with up to 50 mm wall thicknesses made of
naturally hard aluminum alloys. For the very first time it is possible to produce economical-
ly high-quality and low-distortion joints with high strength. Industrial applications benefit
from the very low investment costs with respect to laser sources (power ranges up to 4
kW) and in particular from up to 80% savings of the expensive welding fillers as well as
from the minimization of time-consuming reworks.

The process development was closely linked with the definition of systems technological
requirements, in order to control the multi-pass-narrow-gap welding process. The integra-
tion of sensors technology and camera equipment, which on the one hand, measures
depth and width of the gap and, on the other hand, allows conclusions with respect to
process, enables a closed process control. The IWS technology offers a modular welding
optics including a PLC-based control unit, separately developed.

The successful DNV GL certification proves the controllability of the laser MPNG technolo-
gy and guarantees the agreed guidelines with respect to weld seam quality and mechani-
cal joint properties for maritime applications.

The project was funded by the Federal Ministry of Education and Research under Project
Number 13N13000. The responsibility for the publication’s content lies with the author.
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Fig. 1: Cross section of a laser-MPNG weld Fig. 2: Modularly designed remoweld®*MPNG-
seam made of a naturally hard aluminum welding head
alloy
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Fig. 3: remoweld®MPNG-control tower
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WELDING WORKSHOP
APPROVAL CERTIFICATE

This is to certify:

That
Fraunhofer Institute for Material and Beam Technology IWS
Businessfield Joining

Winterbergstr. 28

01277 Dresden Sachsen, Germany

is approved for
Laser beam welding

In accordance with
DNV GL rules for classification - Ships

has been approved for the follawing range of applications
Laser-multi-pass-narrow-gap-welding of heavy
sections with wall thickness > 10 mm

and the fellowing particulars
Laser welding applications for the basic research in:
- maritime applications (e.g. on-/offshore)

- energy applications (£.q. rotor shafts, casings)

3 heat sinks)
- military applications (e.g. wear-resistant layers, armared protection)

Welding supervisor: Dr.-Ing. Dirk Dittrich / Benjamin KeBler

Robert Strohbach / Philipp Mohlay
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Fig. 4: DNV GL certificate for laser multi-pass-narrow-gap welding (laser-MPNG)
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01277 Dresden, Winterbergstr. 28

Dr. Dirk Dittrich

Phone: +49 351 83391-3228

Fax: +49 351 83391-3300

E-Mail: dirk.dittrich@iws.fraunhofer.de
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