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Cidténi laserovym paprskem
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Figure 4. Ishikawa diagram of the factors affecting the laser cleaning process




Mechanismy cisteni laserem




Fokusace laseroveho paprsku
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Figure 4.2. Schematic representation of cleaning with a diverging laser beam.

Obr. 64. Rez kriterem vypélenym laserovym svazkem pfi razngch ]
polohéch ohnisks fokusaénf techniky: a) ohnisko pfi povrechu materidiu,
b) ohnisko pod povrchem
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Figure 6. Schematic presentation of the assumed ablation characteristics of different layers and the consequences for the
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Figure 1.3. Normal-mode cleaning (Asmus, 1973).
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Vaporisation of encrustation occurs early
during the pulse, leading to formation of a
plasma. The temperature and pressure of
the plasma increase rapidly as the
incoming laser radiation is absorbed and a
microscopic compression is applied to the

surface.

Final interaction of long pulse radiation with a dark
encrustation. Once the encrustation has been
removed further pulses are reflected from the weakly

absorbing marble surface.

End of same laser pulse

As soon as the laser pulse finishes
the plasma expands away from the
surface. The surface relaxes and a
thin layer of material is ejected.

Figure 1.4. Removal of material by Q-switched laser radiation (Asmus, 1973).
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Removal of dirt particles by rapid thermal expansion.
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Fig. 3. Illustration of the laser absorption on the surfaces of the particle and the substrate for different laser incident angles (The density of

“dots™ indicates the amount of heating due to the laser absorption on the surfaces)




Cisténi razovou vinou

Je ucinna jen pro malé a silné vazané cCastice, pro CiSteni pamatek se nepouziva.
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Fig 4: Schematic diagram of laser shock cleaning




Steam cleaning

= aplikace filmu kapaliny na povrch artefaktu

* NecCistoty jsou vazany pevné na povrch artefaktu a nelze je odstranit

suchym cisténim.

« Povrch artefaktu je kiehky a je tedy tfreba pouzit menSi hustotu energie.

Nejpouzivanejsi
kapalinou je voda,
mozné je i pouziti
organickych
rozpoustedel.

Kavitace — dalsi mozny mechanismus
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Fig. 1. Experimental set-up for steam-assisted laser ablation.




Ablace v kapaline
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Fig. 1. Experimental configuration for the laser-induced oxide film
removal in a liquid confinement at controlled electrochemical potential.
Ref, reference electrode; CE, counter electrode; and WE, working
electrode,
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Fig.4a,b. Schematic picture of the energy absorption in the Fe;O4 layer
a before and b after electrochemical polarisation

Na zelezny predmét v boratovem pufru (pH = 10) v tfielektrodovém usporadani
(pfedmet = katoda) se vlozi kontrolovany potencial (-2 V). Vodik vznikajici
katodickou redukci se zachycuje na oxidové vrstvé. Laserovy puls (Nd:YAG 1064
nm) zpusobi rozpinani vodiku a mechanickou destrukci korozni vrstvy.
Monitorovani prubéhu Cisténi se provadi napf. cyklickou voltametrii.




Aplikace laseru pro likvidaci
mikroorganismu
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Figure 10. Interaction of glass and biofilm and the synergetic effect of glass composition, abiotic corrosion, biogenic
corrosion and growth of biofilm, factors which influence the effectiveness of the laser cleaning.
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Figure 2. The laser cleaning of two-dimensional biofilms
is successful with an energy density of 1.0 J/cm?.




Monitorovani procesu Iseroveho
cisteni
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Molekulove pasy
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Fig. 6. Evolution of LIBS spectrum with the number of pulses
during the removal of black paint on wood: (a) pulse 1, (b) pulse 2,

(c) pulse 4, (d) pulse 7 and (e) pulse 9. Irradiation wavelength:

308 nm.
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Fig. 1. Experimental set-up for detection of the scattered radiation during laser cleaning.




Oscilloscope

Controller
A

Spectrograph M |

—— oxidised copper

= 800 - —O0O—clean copper

s

2 600 |

0

=

2

£

e 400 +

@

3

& 200 +

0 o0——0 = : t {
1.2 2 28 35 45 57 69 83 97

Laser Fluence (J/icm?)

Fig. 3. Acoustic emission intensity as a function of laser fluence in the laser treatment of an oxidised copper
surface and a clean copper surface.
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Schematic diagram of the experimental set-up used for the LIBS experiments and for the photoacoustic measurements.




Sledovani akustickeho projevu
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Fig. 2. Acoustic waves emitted from an oxidised copper substrate under laser irradiation from the first to
the fourth pulse, respectively.




Zarizeni na laserove cisteni
umeleckych artefaktu




Figure 6.

The laser system developed for the cleaning of paper and parchment is organised in a closed box, providing
maximum safety of operation. The set-up includes besides the laser imaging systems and a positioning table.










Povrchove upravy
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Naprasovani povrchovych vrstev
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Natavovani povrchovych vrstev
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Zmeny fyzikalnich vlastnosti
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Zmeny fyzikalnich vlastnosti
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Fig. 11. Simplified photochemical modification scheme of irradi-

ated PMMA.
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Zmeny fyzikalnich vlastnosti
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Fig. 1. Experimental setup of the process




Obrabéni laserovym paprskem
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Figure 1. The range of processes.
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Ryti a leptani
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Svareni laserovym paprskem
(laser welding)

Svarovani ruznorodych materialu

Navarovani malych soucCastek




