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L aser technologies in IFFM and IMPLASER

end of 60-ties — 70 ties — gasdynamic lasers (N ,0O, CO,, ...)

70 — 80 — electric discharge lasers (10 kW experiment  al set-up)
86 — 90 — industrial 1.2 kW laser — modular, transvers e excited
90 —ties - Industrial 2.5 kW laser

laser beam diagnostics
laser beam scanner
laser stereolitography

non-destructive techniques for restoration, analysi s and diagnostic
of the cultural heritage objects

1994 — IMPLASER Ltd. (offspring of IFFM) — laser tech nologies
Job-Shop
laser systems production
medical lasers
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10 kW laser set-up LASER




Laser systems

MLT 1200 W MLT 2500 W
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XY manipulator at TU Warsaw
1200 mm * 800 mm

XY manipulator at IFFM Gdansk
2000 mm * 1100 mm
with controlled rotational-axis
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Laser-beam Scaner
AWL 1002

Power densities |5*10° — 10" W/cm?

Beam diameters |0.18 — 21 mm

Spatial resolution |> 0.02 mm

Scanned matrix |60 x 60 points

Scanning time 1.6s

imp
LASER



L aser-beam Scaner

AWL 1002

User friendly softwear
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3D view

2D view
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Max_1 = 0.458 (i/l)
x = 9.950

!

“F” - full screen previev

(X,2m) [mm] = 13.546
(Y,2m) [mm] = 14.652

(R,2m) [mm] = 14.088
(R,Pc) [mm] = 14.560
Alfa [deg] = 12.14

(X,2m) [mm] = 13.490
(Y,2m) [mm] = 14.704
(R,2m) [mm] = 14.084

Umax [V] = 0.505
Suma [V]=3154

Mom1X [mm] = 10.234

Mom1Y [mm] = 10.593
e EEEEEEEEEEE—————

Name:C:\DANE\2.2d

Max_1 = 0.471 (j/J)
x = 9.800

SCAN: “SPACE” - 2D; “C” - cross-section

“L” - load file from disc
N/n - Y-position [mm]
P/p - Window [mm x mm] :
T/t - Noice level
O/o - Average

Filtering: “U” - Sb2
Q - quit

147

19.90 x 19.60

: 0.0000
-2

“B” - not filtered

Calculated beam parameters

Dialog window




WAVEFRONT CORRECTORS

* PDM — mirror wth a shape controlled by hydrostatic pressure
* BDM - multichannel bimorph mirror
WAVEFRONT SENSORS AND CONTROL SOFTWARE

 Curvature type sensors with a single or an array of

compensation of thermo - optic detectors
distortions in lasers «Shack - Hartmann detector
control of the laser output power and Intracavity DM in the industrial cw CO, laser of 2.5kW

distribution of the power density _
dynamic mode beam control

= B
control and adaptation of the focal

properties in the laser processing zone
mode beam shaping 08

custom modes — )17

supergaussian n=6

[ ] [l . 0,0
electrodes piezodisc o

DM as extra- cavity mirror

control and modification of the modal
properties of the laser beam

¥ p=const
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Intensity /cts

Intensity / a.u.

6000+

4000

2000+
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laser head

attenuation volume

remelted traces

base material
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gravitational powder feeder + multi-stream, water cooled nozzle

coaxial with the laser beam
working medium — Ar

1.2 KW laser stand + lens optics
CNC manipulator

T, =400-750°C

temperature measurement/control — fast IR pyrometer Kleiber
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Laser Ablation plume diagnostics
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Cooperation

- laser set-ups (e.g. fiber lasers) and equipment
- laser optics and beam diagnostics

- laser technologies: cladding, ablation and deposition (PLD)
non- destructive diagnostics: XRF, LIBS, etc.

- marketing and service

- job shop services
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