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Outline

The Borealis PL

• Present solution and capacity of the line1

Upgrades incoming/completed

• Control system 

• Handling of nanomaterials

2



3

The company

Technology Transfer

IRIS supports partner companies in
developing applications based on the use of
laser and plasma technologies through all
project phases: idea definition, fund
raising,benchmark, R&D
programs, engineering, partners search,
exploitation of research results.

Plasma for Environment

IRIS develops plasma technology applications to 
liquid/solid waste treatment. IRIS patent

pending solutions improve technical
and economic efficiency of small
scale - on site treatments
enabling no waste / zero carbon
footprint processes.

Laser processing 

design
IRIS develops smart self adaptive
solutions for the efficient exploitation of laser
processes: cutting, welding, direct metal deposition. The

focus is on process set up, characterization and
validation vs. performance target and green labelling.

Additive Manufacturing
IRIS is involved in the development of the next
generation Additive Manufacturing machines. IRIS
specialises on process definition and process

characterisation using performance
indicators such as production time
reduction, cost savings and energy &
resource efficiency



4

Multi Degrees of Freedom

6 DoF on the anthropomorphic robot

2 DoF on the Roto-tilt table

Direct Energy Deposition process

5 kW fiber laser

Redundant deposition head

New concept of nozzle

Efficient usage of carrier gas

Independent regulation of 

each nozzle

Present solution
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Multi material approach

Steel 316L

Titanium alloy Ti6Al4V

Aluminum alloys A357

AlSi10Mg

Ti+TiC new!!!

Working volume up to 1000x2000x1000 mm

Production rate Up to 200 cm3/h

4 nozzles mounted on the deposition head, thus ensuring the chance
to create new alloys or composites directly on site by adjusting

separately the material flow rate for each nozzle.

flexibility of materials and process, being able to use an
anthropomorphic robot or a Cartesian movement.

Advantages
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Upgrade 

Incoming
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Goals: 
• maintain a stable 

process by avoiding 

any heat accumulation

• Avoiding the presence 

of defects, such as pore 

and cracks

How?
• Development of process 

control
• Optimization of process 

equipment

Upgrades
the innovations and upgrades of the pilot line:

1. monitoring and control of the process

2. processing in an inert atmosphere
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MPM 
Communication

MPM 

feedback

Monitoring & Control system

MPM 

Analysis

RGB Camera

Video-images 
in real-time

Average T 
and 

geometric

features of 
melt pool

Acquisition of 

video-images 

and running of 

video-analysis

algorithms

Acquisition of 

melt pool 

features and 

ruinnin of 

control logic

Real-time 

control of robot 

to tune process

parameters

Laser power and 

deposition speed

Control 
commands

Laser head
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PL Upgrade

• to obtain an easy tuning and facilitate the centering of the focus of 

the powders with that of the laser.

• avoid oxygen contamination of Ti + TiC

Process equipment, specifically:

• Deposition head 2.1

• Glovebox 1.0
Why?

excellent quality of the specimens!!!
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New Deposition head 2.1
Main features:

• 4 interchangeable nozzles;

• Possibility of adjusting the focus of the powders;

• Possibility of centering the flow of powders with respect to the laser focus.

• Coaxial gas shielding cover

• easy and quick setup;

• greater precision in the realization of the clad.

The new deposition head allows

Further upgrade:

re-engineering of the most stressed components



11

Glovebox 1.0
Identification of needs and design:
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Glovebox 1.0
Process: how it works



This project has received funding from the
Industrial Technologies Advanced Materials
and Nanotechnologies under the European
Union’s Horizon 2020 innovation programme
under the grand agreement number

814552.

Thank you for your attention


