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The idea

The high-power laser processing paradigm
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Scan speed > 1 km/s

Resolution > 20 – 50 µm

for P > 1 kW 

Scan speed > 100 m/s

Resolution > 200 – 500 µm

• Scenario 1: low pulse energy (µJ) and high rep. rates (GHz – THz!)

o Scanning speeds of several km/s required

o Significant heat accumulation

Heat accumulation!

• Scenario 2: high pulse energy (mJ) and moderate rep. rates (few GHz)

o Large spot sizes

o Low feature size resolution

• Scenario 3: high pulse energy (mJ), 

moderate rep. rates and utilization of 

interference patterns!

o Scanning speeds of some 100 m/s 

required

o Lower heat accumulation

o Higher resolution due to 

interference pattern!
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“Multi-beam processing” with interference patterns on large spots 

delivered to the material surface by polygon scanners!
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Objectives

• Objective 1: Development of a high power ps-laser source

• Objective 2: Development of a high-speed beam delivery system

• Objective 3: Development of an in-line monitoring process to assess the 
xxxxxxxxxxxxx functional performances

• Objective 4: Development and construction of a laser system integrating the 
xxxxxxxxxxxxxxxx developed sub-elements

• Objective 5: Processing of product demonstrators with high performance 
xxxxxxxxxxxxxxxx requirements

• Objective 6: Validation of the treated prototypes in relevant environments (TRL 6)
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Fabrication of biocompatible surfaces

Example of surface functionalization using DLIP on dental implants
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Fabrication of antibacterial surfaces

Example of surface functionalization using DLIP on dental implants

Fabrication of DLIP structure (~ 5 µm) “decorated” by 

LIPSS (~150 and 800 nm) into DLW features (~ 50 µm)

Multifunctional surfaces

 Antibacterial

 Biocompatibles

 Wear reduction

Impressive reduction of bacteria adhesion by 

producing period patterns using DLIP
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