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Removal and Damage of Organic Contaminants on the Surface of Clay
Sculpture Relics by Laser
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Abstract: In order to realize the laser non-destructive removal of bird droppings on the surface of clay sculpture relics, a
high-speed camera optical filter amplification acquisition system was built, the dynamic removal process of organic pollut-
ants on the surface of clay sculpture relics by laser was collected, and the energy threshold of different removal modes and
the damage behavior of the substrate were studied. The results show that: under the action of different laser energy densities,
the organic dirt layer on the surface of clay sculpture relics will appear ablation effect and vibration effect, the combustion
phenomenon will appear in the process of ablation effect removal, accompanied by a large number of white smoke, and the
organic dirt layer cracking and granular splash phenomenon will appear in the process of vibration effect removal, the main

damage forms of the substrate after removing the organic dirt layer are burning damage and pit damage.

Keywords: laser cleaning; clay sculpture; organic pollutants; removal mode

SIRRER RE, A, SOk, . YRS SC R LIS PO 2B SRS )], HARAL, 2022,52(4) : 58-63.
Citation:ZHU Ming, SHI Kun, WU Bin, et al. Removal and Damage of Organic Contaminants on the Surface of Clay Sculpture Relics by Laser[J].
Electric Welding Machine, 2022, 52(4): 58-63.

0 FIsS TR JE T S5 IR, 1 RS B S0 A K A B ARR
PRI 5 25 30 DO B3 k-5 43, SE R ST Y
KRS g KOl e h, By 2 205528 Ardidme DUHR PR ZOE T ST Be R4 (19 I8 Ll A

il

* RSB HE: 2021-07-06  fEEBHA: 2021-07-31
EEWH: EEKAKPAHA(52065041,51805234) ; Hili 4 5 | RHE AIH & & L3051 (20192X-08 ) ; 2% PN HL TR 2ALIMIME TS 5 4 A A SZHE T
EHZ®AN: & W(1984—), 5 i+ BIWFoT 51, EE MR it | A s DL GO RN T A998 . E-mail : zhumings@yeah.net



55 4 19 A W, A RRIBSCYIER A HLTS YT RROE SR S 59

R0 LI 1), 86 28 m (KA B 40 5 (g ik
TR, Kbt 5 38 KA WIS W TURE B 2 T L v
A IR MR B A BERR B BRIREL TR
A8 2 o SO 3 T A S R 0 b A0 7
g, I HLI 26T AE K 39 H AL R A
(IR L 20T R JEE 24 4 2~3 90 B FE 200 1.65~
171 glem’ {98477 b R ESREUCRUZ . H AT
TR S B I vk T B K 2 e Ak
VR RS T OGRS, LR,
i HL 5 T S WS 3 1 5 % Sy S e
AT 4 3 , SEARIE TS R A DTS
AT ETE

T K,

E1 XBLAEGGRERESDEHHY
Fig. 1 Buddha statues in Tiantishan Grottoes and bird excrement on

the surface of Buddha statue
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Fig.2 Prepared sample
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Fig.3 Experimental system diagram
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Fig.4 Ablation process of organic fouling layer
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Fig. 5 Schematic diagram of ablation effect of laser on organic dirt layer
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Fig. 6 Splash removal of organic dirt layer
WOGTE R Sy R A VLS 2R, A LG
Y2 IR B R BRI A IR R AR - S v R FH 40
R IR PO, S B Tk o VR T BIA DL P )2 % T
i, A MLV 0 J2 AN e 38 SO L W IOHO L R e i
B AR I IR 2, A AL TS 2 i 9 S ik
JEC 2 B T ARCRT ¥ ) 3 AR A S W ) 52 i, 7 2 1R AU
AR 2 AT LTS 9 )2 e 38 SO 3 i S g Ak 7
Az BRI I TR B, DT 5 LR B 30 I8, #E i Ab B
B 1R T A LTS )2 55 08 B8 SO IS 3% 1
HIRS A T, B FECE LIS Y2 IR SRR
eI S N A 1] N T R SRR )
PR BRI 7 TR .
g5 Lk WOGTE VR I B S K A AL P ad
2 Bbe il L BRI AR B BRI S, MOk
BEE 55 0.265 J/em? i, 0Bt LRI 4 |, Y
HWOGRE R B 55 0.371 Jem® I, IR BN LRI 4 H

L

() BOCIE A LTS Y2 R A ARSI
VA

R

> » ‘"‘ﬁ‘iﬂﬁ%%
|

|
/

YE A SRR

(b) A M5 R ™ T2

v A A Tuomsy

\
\ \ / /

AITGYIZ

YEIA S EEA

() B DLTEH) 22 T ) I 25 o
E7 BiSYERDIRAEREE
Fig.7 Schematic diagram of vibration effect of organic dirt layer
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Fig. 8 Clay Sculpture matrix damage form
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