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◼ Power sources for any arc welding

process (GMAW, GTAW, PAW, SAW)

◼ High efficiency welding processes

(electroslag deposition & joint welding,

electrogas welding, stud arc welding)

◼ Seam tracking sensors

◼ Thermal and visual process imaging

◼ Welding robots with positioners

◼ Laser beam welding machines (200 W – 16 kW)

◼  Beam shaping (14 kW)

◼  Different vacuum chambers (LaVa)

◼  Electron beam welding machines (40 W – 60 kW)

◼  Welding fume emission analysis

◼  Hydrogen and moisture measurement in welding

 consumables

◼  Resistance welding machines for all

 industrially used current forms

◼  Robot-guided spot welding guns

◼  Adhesive bonding equipment

◼  FSW equipment

◼  USMW Machines (1 – 9 kW) for battery, wire 

 harness and special applications

◼  Adhesive bonding equipment 

• Analytics: TGA, DSC, DMA, FTIR, contact angle

• Mechanical testing: in climate chamber, kryogenic

• Surface pre-treatment: low pressure plasmas, 

atmospheric plasmas + coating, ns/fs lasers

• Robot guided treatment & application with in-line control

• Mixing equipment & no-destructive testing

◼ Numerical process simulation

◼ Wire arc additive manufacturing

◼ Arc welding process diagnostics and 

process develop
• Determination of process stability values 

• Image processing tools

• Materials and application specific welding processes

◼ Laser (vacuum) and hybrid welding
•Welding with modern, brilliant beam sources

• Ultra fast beam shaping

• Process development

◼ Electron beam welding (EBW)
• Process development

• EBW with filler material

• Beam diagnosis

• Sensor development

◼ Resistance welding 

◼ Ultrasonic welding (USMW)

◼ Adhesive bonding

◼ Friction stir welding (FSW)

◼ Materials processing technology
• Special solutions for specific materials

•Welding/brazing of material combinations

• Advanced characterization of welding consumables

◼ Work and health safety
• Fume emission analysis and process investigations

• Extraction torch measurement

◼ Brazing

◼ Diffusion welding
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◼ Laser Beam Welding with Ultra Fast Beam Shaping 
Challenge

• Even after years of research, laser beam

welding of structural steel in the higher

sheet thickness range with solid-state lasers

with a wavelength of 1 µm is still

challenging, especially when weld seams

with a freely formed seam root in the

welding position PA are required.

Approach to solution and results

• Using Ultra Fast Beam Shaping to control

root formation and microstructure.

• Flow velocities differ significantly (Point to

BB @ 100 kHz)

• This leads to a different temperature

gradient during solidification and to less

martensite/lower bainite in the weld metal.

◼ USMW process monitoring and quality prediction
Motivation

• Despite its widespread industrial use,

process fluctuations can occur during

ultrasonic metal welding. These can often

not be explained, as there is a lack of

scientifically proven knowledge regarding

the complex interactions between tools and

joining parts during the welding process.

Approach and results

• Use of high-frequency recorded process

data (in-situ) for statistical-deterministic

modelling of workpiece and tool behaviour.

• Combination of machine learning and

statistical process models for quality

prediction of individual welds. USMW machine setup and quality prediction process
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◼ Weld Pool Diagnosis
Challenge

• Current optical sensor technology in arc

welding acquires information 50 – 100 mm

apart from the process location. Advanced

process control and quality assessment

needs sensor data directly from the process

zone.

Approach and results

• Development and implementation of a

closed loop control based on industrial

camera weld pool observation and online

image analysis

• Possible applications are weld pool

deviation control and slag island detection
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