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Elevating Industries with Laser Light
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Aerospace & Defense

* Laser Communications
+ Optronics
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Industrial Laser Processing
+ Laser Welding
+ Laser Additive Manufacturing
* Micro-Processing
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Fiber Networks
* Local Area Networks

+ Optical Networks of the Future
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Multi-Plane Light Conversion (MPLC) to shape light

MPLC technology... ...implemented for laser processing

Free-form intensity + phase profiles In between the laser and the process
Mode propagation Fibered or free-space

Passive and reflective Compatible with all lasers




We develop turnkey & customized solutions for laser processing Q

Micro-
processing

Additive
Laser Welding Manufacturing
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MPLC beam-shapers implemented in industrial environment Q
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Top-Hat for micro-processing

Beam splitting for micro-processing




Collimation The optical chain is made of :

= Connector : LLK-D

Shaping 1 = Collimation lens: 100mm & 200mm
= Two shaping optics
= Focusing lens : 200mm & 250mm
Shaping 2
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A process using a beam-shape

Name of the process... ... name of the shape

* Process parameters in the processing plane :
Actual

Image of shape in

process o ~ processing
plane

° ... « Shape parameters

Gdain
obtained > What is the upscale for the

Partner logo .
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Flexible Laser-Based Manufacturing

The ring-dot shape
E-mobility applications
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Better hairpins welding with a ring-dot shape

(¥
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A. Kumar et al, Beam shaping with multi-
plane light conversion to improve laser beam

welding for e-mobility applications, Photonics
West (2024)
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' Faster cell contacting with a ring-dot shape

4

G. Pallier et al., Process improvement through > Improvmg mOnUfOCtunng YIeld to
innovative beam-shaping in laser welding, AKL enable relocation of EV

(2024) manufacturing in Europe
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» Managing deep welding with
x1.5 Depth standard laser enabling more
flexible production and relocation

l(r;rg;\z/;)mve beam-shaping in laser welding, AKL of EV mqnufacturing in Euro pe
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> Reducing tolerances on
parts and simplifying
i(r;rg;\z/lc)vtive beam-shaping in laser welding, AKL fixtu res en(:lbling more
flexible production and
relocation of EV
manufacturing in Europe
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The ring shape

Thick steel sheets applications

Flexible Laser-Based Manufacturing

FLASH

Flexible Laser-Based Manufacturing
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A. Orieux et al, Beam shaping for HLAW welding of

thick stainless-steel plates with multi-plane light .
conversion, Photonics West (2024) > lncredsmg dccepta ble gap to

meet industrial standard
requirements and to enable a
traditionnal process to switch
to a laser process
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Flexible Laser-Based Manufacturing

Others shapes
Thick steel sheets applications
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Co-funded by




N\ g,

X2 gap > Reducing tolerances on parts
with a Dynamic Tailored Beam Laser-Head based on NdAd nGged Clnd impl"ove Scrap rate to

M. Meunier et al, Stainless Steel Laser Beam Welding

Multi-Plane Light Conversion, ICALEO (2022) reduce mqnufacturing costs
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Reduced hot cracking with a 4 spots shape

Battery case welding ... ... With a 4 spots

Al 5081 (3mm) over Al in the processing plane :
6082 (4mm)

8kW
2,4, 8m/min

« 400pum pitch

« 100pm spot diameter

A. Kumar et al, Aluminum battery pack laser
welding with a 4-spots beam-shaper
compatible with all lasers, LIM (2025)
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j Faster surface texturing thanks to 5 splitted beams

4

Process

M. Ziat et al., Tribological Properties Improvement of Stainlesss S p ee d x2 . 5
Steeland Nickel Samples at Large Scale thanks to Beam
Splitting with a Femtosecond Laser, ICALEO (2023)

F LA S H MANUTECH

» Increasing process speed and improve

machine ROI
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Faster riblets drilling thanks to a square top-hat

Surface texturing (riblets) ... ... with a square top-hat

Aluminium AU4G in the processing plane:
1030nm - 0.9 J/cm? (vs
0.6) @2MHz

1 lateral & 21 longitudinal
passes (vs 13 & 37) « Sharpness:t/L=0.1

* 15um width
* Uniformity : 0.1

Process

E. Mottay et al., High Power Shaped Femtosecond Beams for Rible Speed X1 7 » Gettlng to the targeted IndUStrlal
Manufacturing, SPIE Photonics West (2023) speed for su rface textu ri ng (ta rget
100cm?/min, x100 vs current SOA)
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Flexible Laser-Based Manufacturing

Other shapes are under
investigation !
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This is just the beginning !

O Combined functions

Complex shapes A

Dynamicity (&3d)

A
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_Having a Gaussian beam, another shape (larger ring), and switching
fast and precisely in between is possible

SR

— Choose your shape Continuous change of shape
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Flexible Laser-Based Manufacturing Any QueStio n?

"If there are any questions or if something needs

' ‘ ' .~ further explanation, please, don't hesitate to ask!"
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