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Abstract

Conservation treatment of metallic artifacts contaminated with corrosion
and foreign substances requires changes in the shape, characteristics,
weight and thickness of the artifacts. Thus far, recording the changes after
conservation treatment has mainly been performed through visual observation
and photography, which lacks any quantitative description of the changes.
In this study, the processes of removing foreign substances, joining cracks,
and restoring an affected area were recorded using 3D scanning and then
guantitatively analyzed to identify changes in form due to conservation
treatment. The volume change after the conservation process was calculated
based on the results of the 3D scanning, and numerical data on the changes to
the form was analyzed. It was revealed that the foreign or corroded substances
removed after the conservation accounted for 18.1 cm®, which is approximately
52% of the total volume of the ring pommel, and those substances were
removed from about 98% of the surface of the ring pommel. This study
confirmed that 3D form analysis was useful for recording the processes of
conservation treatment and analyzing the results. It is therefore believed that
this methodology can be applicable to not only metal artifacts, but to cultural
heritage items in a range of materials.

Keywords : Iron Artifact, Conservation Treatment, Three-dimensional Scanning,
Digital Documentation, Shape Analysis
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o] Z3} A& ¥l FEEHTH X-4 T3 (Soft Radiography Apparatus,
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1. A2l © 722 M (L)

i 20| (cn) L{H| (cm) M (cn) 2A1(g)
1 56.4 2.8 0.8 427.7
2 4.8 2.5 1.3 28.1
3 4.0 1.8 0.6 15.8
4 10.9 5.5 1.5 106.6
€l

1 2 3 4

1 e BENE| A HE

Lo JL e ]

(a) CIXIE ARl
(b) X-1 SR AR
(85kV, 1.5mA, 3%)
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2&717| 3D Scanner : HDI ADVANCE R3X 3D SCANNER
200mm diagonal FOV : 30um

etz 400mm diagonal FOV : 50
600mm diagonal FOV : 80un

shatE 2.6 million point per scans

HE 12mm &=, 2.8MP

200mm FOV : 370mm

ols4 400mm FOV : 690mm

600mm FOV : 1040mm

cloje &5&= 2,600,000%/0.88%

2 A AL F olBd AAE AXGISIH. ol A= 29 Folu F-
& A o2 SAxAL} X4 FHEES BEUE Ao] A=A &

= Zsiglet. v, X o] 2=TE AR dAHoR olgdE AlAskAL A
A FS 7] (Air-Brasive) & -8-3to] 134H &F& AASGITH AL 2 VTS
AR FE7bEE LR eR BAete] o] EdE AlMsE WHelth AR EAEE

72 AATA P o $AEL U 52 olgd 2Hon AR

3ol & (Cl) g AASH7] Yste] 0.1M Sodium Sesquicarbonate Dihydrate
(Na,CO; - NaHCO; - 2H,0) =848 AR&-3sto] 60Tl A3 @A e]E AA|
5}al 10ppm o]stzE Hojd wj7hx] X&aqiet. o] F, 17 kEFS A|AstaL
Lol FE(pH)E 4R wE7] 98 gz AeE A3t HEsiA e
oA AREH &S 24x7me} wA|ste] DA )= oAb, e A= 63
g AAlEit) g el @A g7 ¢sd §94L Cl - pH 547 (pH/ION
METER, F-53, HORIBA, JAPAN) 2 94¢] F5= B Faol g s S48, 23
= ¥3, 49 2}



Ay B8 BEX2| 1PYo| Xt CIXHVIZ ¥ A 24 90
23 2HENZ| Y 5T A3 ppm)
A= 1% 2At 3%t ARt 5&t 64t 7R 8At 9&t
EXdu 202 194 42.20 20.20 30.50 26.36 14.57 9.97 7.29
m4. eZE|NE| 8% £F Z3H(pH)
Rt 1x 2xt 3&t 4R} SRt 6%t
=349 10.04 - 9.93 - - 6.84
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vl xFo g AFsl, olF Fdl RMS(AHFH A L) AAHEAS
oF w3k AxREA AHE wjgste] READ R Qs Wstd JdS AlAskekal
ettt 7 gAY BEAHE FHEAL 7|EH o= HolE 119 A ¥
Ao 7hs st Rl MR FHL = Jlon, F FX|HolE F shunt TS
RMS HAxREA] 8L A 4317} B7bssiet, whibA 2F 33l 5(-)9] 3 BEA
oJaf Fgol o1& A& Au|staL, RMSE BEA g ol FAbo] wWstd HA
g WE ghe Een Ik 3k AU Y A EE defste] £0.1mE A5}
Rom = A} o] e A i*x%av} THH FHAOZ ol T Ut
AzxREA B A1AsE A, HA) S5 oY A A ol B FAE
o] AAH ()¢ FX& Hetdth B3 HEA 2] dAE Fobd4E RMS
He HAx 1.42molA JF 029m=z A2 9 1, BEAY e 39A7A
76.27~77.55% = %/\Hf_ UJ_ 4x} o]Z o= 58 31%%} 24.24% % FA 3] 7HAEA
th 53] BEAE g5 § SFRoA H(+)9 Fhol FEAA AlAEE A=,
o Hdo] weet ‘l"’ﬂ gpotek = QISlth AAH o R BEHY H - F
o] PJHSE FTeIY, o] BH 9 BAELS A Aoz oF 52%(18.1em) 2] -] 9}
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17.0cm?

34.7cm?

EEZEES HEX A2 5

: =6.40mm + =6.39mm ©=4.52mm 1 =2.25mm -1.68mm

Cf : 5.25mm IIEH 4.71mm 1IEH 4.16mm IILH 2.74mm IILH 2.74mm

n‘w_\‘ : =0.88mm R : -0.63mm I -0.41mm R : -0.20mm o# : -0.05mm

RMS : 1.42mm RMS : 1.05mm RMS : 0.63mm RMS : 0.45mm RMS : 0.29mm

B L 77.42% 2R 9 76.27% 2x Q| 77.55% Bt Q: 58.31% Bt Q| 24.24%

sa- EESSER:]
0.1
{ 1] onrime
! ’ \
-3.0mn 0 3.0mm

BEXZ| &

"} : -6.40m
Z|tf: 3.84mm
R : -1.24mm
RMS : 1.71mm

Bkl 07.71%
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