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Abstract Since the feasibility for the application of laser to the conservation of artworks
had been demonstrated by John F. Asmus at 1972 it was known from many experiments that
laser cleaning technology provided superior characteristics over conventional cleaning meth-
ods based on mechanical and chemical actions. Then, the research and development of the
cleaning technology was carried out strongly in Europe and many successful cleaning appli-
cations such as stone, painting, stained glass, paper, leather, and metal have been reported.
However this is not familiar as a cleaning tool in the restoration of artworks in oriental
countries including Korea. Therefore, this article aims to introduce a laser cleaning technol-
ogy and its characteristics for the applications to art restoration. The contents in this article
include general principles and characteristics of laser, the introduction of laser cleaning tech-
nology, and real laser applications for artwork restoration.
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Fig. 1. Basic structure of laser resonator
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Fig. 2. Schematic illustration of light emissions by
energy absorption
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Fig. 4. Coherence of laser beam
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Fig. 6. Laser cleaning of sandstone (A: before
cleaning, B: after cleaning)
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Fig. 7. The first laser cleaning application using
Ruby laser in 1975
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Fig. 8. Surface cleaning by mechanical abrasive
method
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Fig. 9. Surface cleaning using chemical flux
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Marble sculpture at 1.06 um
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(a) Initial appearance
after excavation

(c) After completion
of laser cleaning

(b) After initial laser
cleaning

Fig. 13. Laser surface cleaning of BC 2C Greco-
Roman Marble Head

=2+ °= Shropshired| A 2% Greco-
Roman marble head®. BC 24|7] Z2}F%.2 %
AE} Fig. 13 (a)y ' 27]9) AJAE Hef
Fob bz AF 192 F3) 93] (whitewash)E
o 53t A glote] of2)E A =9 Fig.
13 )9 £2F A2 22 o] dxg 7}
2l Nd:YAG o] A W& o] &3] ol £olg)
‘:‘]‘HHH"%EzﬂiL—‘?— & Hejed A
AR T2 oA Yxo Eﬂ°]’q W FA
A, delslwl “1135]-4 ANA7ZY 7Vssp, 2EH L
2 AR el Bd F9] Bge] Fig. 13 (ool et
Sy

A&} 7o) o)A E o] 43 AA| 3] B
Al B gl o9 A Fo) B, TAn) W
A 5 9l 249 &4 AR E A8 2 o
A 22F Abo) Z(spot size: BF 2 mm ©|AHE
A3l old] H= #lojA] Wef oz UxE 2}t
A 3, w2 oA F3(frequency: BF 2
Hz o|3HE A8l MA L 2ASA $a3ic)

42.08 %
ECEE

fozo 88

L CLED

scrubbing T3

=5 S Z /B oM ME 21 17

blasting¥} 7 71A Ay == A o%FF At
Lol oJ3t spekA whde] it 7]AA w2
2% ¥ A(texture)d] £AFE HA FLsb,
b why w3 oFFo] ¥ ko ® H 53
w3 A 4] EAdolEhe XA PP BT
3 gle} B} A3 MA E(cleaning tool)2]
P87} AA T Bofolr
g o) zjel) &3 JFH

2 A7) f-3he) Bl
Aoz 2 19921 A
RIACE s °] 2] Eie] Mafel ws) 4
A kg Yulshy, 1 o] 3 AR
A2 $19] %ﬂ%ﬁr 4] edFe) wi
gkol(micron order) A= 3T Al o}7} 3’43_?'5}31, A
A e} 2o FEE) ‘self-limiting nature™E 7}A] 31
AR kol A& ARAA A7} HA ¢ o
Folt} AspH o2 oA E o] &3 17| B
de Fx2 A FA Feuie g A 3A
o] ZiA F ek ubg e 3 Ak Ve 3
_B_i 1._‘;}‘;]_.16 18

Q) I (A ekl A 2™
)81} v wa) A
WA A3 Al R

4.2.1. 1] 17 o 7| & 9¢

dubH e I8 (f2he] B A=zt I of
Yo} o] ZA 37}A] Fo o2 vide

(1) 28 FHe] e GEA AA: A (pigment)
o] &) glo] ¥ A3l YAHE 29F
(varnish Z3He| A A7} 54

(2) 1% R}t A E(canvas, wood)d] MA:
3 A3} (paint adhesion)ol] 2eIFFg X B}
A e o] &A (dirt T
A A7} EA

(3) 93 1] (original painting) $19] H2H
(overpainting) A : 13 13¢] E1E 98 3
7 31e)A Z-2 uhgo]lE(vandalism)ol] ]38
A&zl 299 A A7 54

# oM E o] 43t 1¥ E4l9 7| HeE 4]
A elaslz] s, A 3744 ¥ 4 F Ad
Al 27 FH9 LFEA AAE dE 5o K
2} Fig. 142 A¥AQ #39 &4 728
elic}, vieda) 871 == A 2 (canvas) ol BF
E}Z(ground layer)o) ¢ g)2m, o] e 1
Hol A M AZ(pigment layer)E A8

X micro-organisms)2]



Fig. 14. Typical cross-section of the old painting
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(a) Before laser cleaning {(b) After laser cleaning

Fig. 16. Laser surface cleaning of 17C Painting
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Fig. 17. Laser surface cleaning of 19C Silver Tex-
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