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In this study, the corrosion amount of archaeological iron artifact that had been buried in
the soil for a long-term is investigated, as natural analogues concerning the long-term
corrosion behavior of the overpack in the bentonite. As a result, high reliable long-term
corrosion model will be established, and assumed basic grounds of design and safety
assessment. Many corrosion data is necessary to guarantee the validity of the long-term
behavior assessment.

Corrosion analysis had carried out on forty archaeological iron artifacts, which had been
dug out at seventeen relics in Japan. Although JAEA estimated the corrosion depth of the
carbon steel to be 31mm for 1000 years by the second progress Report (H12), corrosion
analysis results clarified the corrosion depth of the archaeological iron artifact was lower
than 31mm. Many of archaeological iron artifacts for this analysis had been buried in a
oxidizing environment. Because the disposal environment is expected to be reducing
condition, the corrosion data in conditions relevant for geological disposal are desirable.

This study investigated the corrosion of the plow with soil excavated from the Oda castle.
We examine use of medical X-ray CT owned in the JAEA for this purpose. The plow was
measured by high energy industry machine for industry and medical X-ray tomography. And
the applicability of medical X-ray CT, owned in the JAEA, for metal natural analogue study

was evaluated by the comparison of each measurement.
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(CHIENLE O X B CT 8% Fig17~22 12 hEhurnd, Bz v=7 V7L 5 X
R CT RITHAT, XTI X —DL[ERMEOEN NS, CONMERTH D, Xk CT RO
WEFEN D 4.1.1 ERERIC, BEMDEIEE, €O OWRKEOMIIILEEHE, SMIDRIK
BT EETH Y %Wmioﬁﬁéﬂ%izﬁ,%®EEK%5%WE®%%%ﬁET%
2 LBbhs,

4.2 Wi EE oA
421 HNxZ V=TV 7
X#CT 4O (Fig9) ® A—A , @ (Fig.10)0 » B—B , @ (Fig.16) ® C—C O& Wik
IZOW T OWTRYERES N A Fig.23~25 [ORT, T OWEBEIT, EEWE L LTl
ELTEAT L AEO X # CT B ToBELZILIC L, BEHBREAETHD 9, Fig.23 T,
BERED 3~4 glem3 OEEfE & | £ 3 glemd DA, FEFEED X HITIRWKT 2 glem3 D 18 D THERL
ENTWDZ ENgn5D, Fig.2d BL U Fig25 TiL, 8, 1, TEDIINIEBE (175
glem3) OEEDHRFL TWVWD I ERHERTE 5,

4.2.2 JAEA
X # CT % (Fig.17~22) OKWEIZ oW\ COWmEBRESMKEZDOE A NI T L%

Fig.26~31 1Z/"9, Z2C, REIOWmEG L 0155 1ERIL. SEONEIRIE &2 0%
JESAi R T CT DA 725, £, & X CT BICHIT 5 X CT PIESRMNE (A¥ v
B [secl /A7 A A& [mm]) % Table 3 |2/~

Fig.31 7>5, CTfE72% 1200~1500 & 1-J& 5 I O 1800 43 DA 13 i@\ W VEIE THAE L, 2000
HBZDEEBBDOTNFET D ENnND, WEMBEOI Fig.27 THREI U X 5 2R
Loz, Fig.28 TiE, CTEA 1600 UL D FJ&@ 23w ElA TIEE L, 12000 %8 2 5 8K
F L3000 (HEDEEREBN DT INNAFIET D ENDND,

Table 3 X#t CT JIESRM (A% v ] [secl /AT A ZE [mml)

woE &
X # CT A3 AT A RJE
[sec] [mm]
X # CT @
X #t CT B
1.00 7
X # CT @
X # CT &
X #t CT #©@” 3.00 1
X #t CT @ 1.50 10
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4.3 SEERIE
431 ANz Y=TV 7
X # CT #%© (Fig.8), @ (Fig.9), @ (Fig.10), ©® (Fig.12), @ (Fig.13), (Fig.16)

WZOWT, 85427 V7 F ECABICEIVIE LD, E=4%Hif% Fig.32~37 IZ/R
9, ENEN R TH - 7= Fig.32, 33, 35, 3722\ I, [REED 7k CHIE % Hist
L7 (Fig.38~41), MIENLEDIKAER L OEE FREHES % Table 4 12779, Fig.34, 38,
39 7 HEEEIL 2.9~6.0 mm, £ (BKE) EiX 3.3mm TH 5, Fig.36, 40, 41 Tix, £
BT E-HRAGETHL LEDIL, ESH 8.9~294mm &N TYFRRELR-T
W5,

Table 4 $EOFMREFHER (A= =71 >7)

Fig. X #t CT BN #5555 [mm]
. ’ ek 2.9
38 I | Xmorgo | O TR
b’ & 3.9
& & 3.6
39 RS | X#RCT#0O :
' e ek 6.0
h i J 5.7
34 — X # CTH® i $EfE* 5.1
j g 3.3
40 @ HHE | XHBCTHOG n’ 1 - IR AE 10.5
36 — X # CT 4@ k + - $EIRAE 29.4
- P + - $EIRAE 8.9
41  FHHH | X CT#HO
] ¢ | - @EsE 10.2

MELHE ) DEA LR CAER LY Th o 7o,

4.3.2 JAEA
X # CT #©@” (Fig.21, 30), X # CT #©@” (Fig.22, 31), X # CT 4@’ (Fig.18, 27),
X # CT 4@ (Fig.19, 28) IZOWTEEZME L=, X CT BET —Z 0 L HEIERRS D%
RS T 7 % Excel TIER L7=H DD —i% Fig.42~45 (Znd, HEMEDRIER L OEEE
R EHRE R % Table 5 (2777, Fig.42 75 4EIL 0.66~5.1Tmm, #KE/E(X 1.39~1.69mm T
B 5, Fig.43, 44 [ZOWTIIEEDEFE L TR o 727280, 5ES OB I Th R - 1=,
Fig.45 7> b #5513 4.564~6.89mm, $KEEIT 2.44~3.36mm TH 5,
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Table 5 452 DOHIERFE (JAEA)

Fig. X% CT # NI #5% [mm]
A §i g 5.17
B g 4.24
C #g 1.66
D #g 1.59
E §h g2 0.96
49 X8 O 6@ F éﬁ%)%%z 0.72
G g2 0.66
H g2 0.78
I g g2 2.11
J #g 1.69
K PE 1.51
L BE 1.39
43 X # CT %@~ - - -
44 X #t CT 42 — — -
M ¥ 6.89
N ¥ 5.71
, 0 &5 4.54
45 X #t CT @4 b o 5 69
Q BE 3.36
R BE 2.44

LGRS T 7 & 400%I PR L CTHIE LT,
PR b MEBRBE CAERR L7- 8540,
IR B DR LMEEREE CAERM LT85 & . S E D59 LB TAERR L7288 DN,
#Emm | = A7 BVEXA2 X (EMHImm] / 77 7 —FFT O8O E S [mm])
=0.469%X /2 X (HEfEmm] /10) - A ~ D
=0.469x N2 X (MEfElmm] /11) -~ E ~ L
$EE mm ] = A7 EAEXETHOE =0.084X £J H DO
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5. EB£

5.1 #EERIEFIED Hig

SEIERE A B L SERmir s 7 7 0 2 FEO L TITo 72, BHIZ X 2 5EE, X# CT o
EGHREDEND, BE27 Y7 b ECTHEMRICL Y EICEEEZIETE 5, LrL, EOi
S EERE LT DO, BHIC L A WERFH O EIC L 0 HERENKE < 725 ATRetEn
b5,

SRR T IS L D HEE, 7T 7 LT CT MO#H A RAERTE 50T, HECHE
LEOWR DRSS T D, L L CTHOHEMIL, F 2 E IHEBICRET 22 LIETERVD

. CT EO&PHOE Y 5 AHIERREIC RN D AlREMEN S 5, £72. CT HOWE % IEFEIC
TH ZENEELE D, TNENOFHIETHE L #E O R % Table 6 (2787,

Table 6  &5/E T RO Lk

HiRIZ X 2HE (HiXCT) B 7S 7 L AHIE (JAEA)
X # CT # Ree | HHEE [mm] X #t CT 14 Ree | HHEE [mm]
a | &= 2.9 A, B| B | 424 ~ 5.17
b | &= 3.9 E~1 | $& | 0.66 ~ 2.11
X CT 2@ i XﬁCT@®”(3D .
_ _ _ T #E | 1.839 ~ 1.69
J~L

)= 5.1 ~ 5.7 S5k | 4.54 ~ 6.89

X# CT 4@ X # CT @
e 3.3 B | 2.44 ~ 3.36

X # CT @B LV X # CT BDX, $SEBIOSEDE S LIz, UL D iR &7
577, X CT OB LU X CT BO"Ic>W\W ik, BHEIC L AHEDEEDN 2.9~3.9mm
ThHhHOIZX LT, ER/mRY 7 7RI X2 0ETIE 0.66~5.1Tmm & 720 | $ERICENH 5,
HEFEIZ K D8R ORAEDIFK & LTk, SEREGSFHOENL, X## CT JIERO CT i
DAREMESENEZ OND, o, #RITHRAT 2B ITx U CEER CTHIET 2 0ENH D
DT, WENMENAEHY) TH D56 (B2 X, SREEIIx L TRDICIENMTONZHE) 12
X, B ABKICRML D ATREMEN B 5, LI -> T, EEROMER L RICERIL 2L D
VERH D,

5.2 HEMT 7 71T K HEIERE LR E
EER ST T ROV THEAIET 2 L& $E LR 7 Ul E OBURIC OV TERET S,
BIEIHEH Lz Xt CT A% v T OZERfEE LI 0.85 mm 72D T, 0.35X0.35 mm?2 D&
PIAEL TS &5, R EANICRARLIWE (CT l) BMEET D L&, A7 EALNO
CT I P SN 72, Fig.d6 1t & 5 ICBB OB L 0 B CE RV AR 5 5,
it 5123, A7 BN TG L7205 CTIEN 50% L0 KEWRLERDH D,
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CTEZARZ ENVNTOEMICESIZ S &, HELRET 2123, HEomEL—£ 70
AFED 1/2 K0 b REWVREDRH 5,
(1) $EEN 1 E£THIHIGE

—FTOEE (R7BMHE) 2xtT5L,

2
X

> <035%x035 7226 x<0.49

0.35X0.35 mm2 DEEB AT HI2E,. —FToOoES (RZ7B/HE) 1X0.49mm LY /0
SVMEIZTAMERD D,

@) SEIEEE T H O HE
—FETORS (R BME) 2xlTDL,
035x0.35 _ x* _035x035 . o _ 035
4 2 2
EHET T H LWL 513, FRETY, —FTORS (K7l &
0.25=x<0.35mm (2T 2 LEND 5, K7 E/EEZ 0.25mm £V b/hS<TH L, HELil

RIZAFS 2 AREMEDRH 5,

5.3 JEREDOHEE

X CT B, BRAERMORENERBLE L THE-> TV 2 ERHR SN, £ 2T, 8
JE&2RIERIRS & EHFREEOHELRAAT- Y, 22T, BMOREIT 7.9 glem?, @
OEFE XM E B E oA D 8.8 glem3 & 1.8 glem3 & L7z, F£7-. $#EDILFoH 21T
TWRVWOT, HEEHOHKOEERIIAHATH S, A XM CT MEOFER, BILMEDBREET
AR 585 (JLE @ 1.8 glem?) I[THHY T A LLEOEEN L -T2 &inh, SkOEAEE 50
wt% & L7z 9, Zhd, 2R E TOEHFHEEDORE CTHMAL L 2 2BRESM4TH 5 99,
AFEHIH DD D H - L7272 LD IS AFAE L TV e HITE oK CTh D & b#HEE T
oW 50wt % lE, PRSFAIZRE & 725, #EF % Table 7 12”7,

VL EDOFE RS . AR O AL 1.49X 103 mm/y F2EE TH D LHEETE 5,

Table 7 H#EHEE&E

JERIE S SRR
X#MCT#% | &% [mm] mE mEE B
[mm] [mm/y]*
X#CTHBD | 29 ~ 3.9 0.33 ~ 0.44 1.11X103 i b B b
424 ~ 517 | 0.48 ~ 0.59 1.47X 103 e b B b
X # CT £©@” " "
0.66 ~ 2.11| 0.16 ~ 0.51 1.27X 103 B ME + S A EREE
X#CTHBD | 51 ~ 5.7 0.58 ~ 0.65 1.62X103 el R 5
X# CT#H@ | 454 ~ 6.89 | 0.52 ~ 0.78 1.96 X103 el R 5

X ORI RE T BRSO AEZ AV, HEHIE 2 400 £ & L TR L,
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6. Bbhiz

O AXHVNEBEER S U T8 o X# CT JIEN D, LTFDZ LR HnIcie o7,

(1) SOFRIATREIEIC L 223, ABUENCIT 3mm 7877 THIE A JE T& 72, JAEA THTH
THERMXHCT A% ¥ (BZH AsteionVl) BN&ETF 27/ 7 Fa FHFEICE
WTHIERATE D Z LBt

(2) AREOSERIL, NS RO ORE ZITo TR, BEICK 2ME TIEEh
Z.2.9~3.9, 5.1~5.7mm, &7 7 712 X HHE T 0.66~5.17, 4.54~6.89 mm
Lol BRI, $EERIERFE OEWR X #R CT HIER D CT EO AR IERE S 523 1E
AL DHOT, BHOWEMRZ ERICERERBDLLERD D,

(3) ARELOFHIEAHE T, 1.49X103 mm/y FRETH D LHE T 5,

m

33

A X #CT MECHOWTIE, HELSVIFERIERM MA—EROZH N ZEE LD T,
Z IV LE T

2 2P EN

1) BB A 7 VBHAEHERE - DD ENC IS T D 8 Lo VU M BESE Y R AL 55 O B TS FE I —
HOJE LAY TFZE B A 2 B D & & d— s L AR — k7, INC TN1400 99-020, IV-28(1999)..
2) FH)NFR, HRER  “BHENEERGL AW HERERERO T F 2T VT S a Ji%E

()", (fh) BARJRT-J1%4 12006 4 FhkoK<x), B37, (2006).

3) fAHMEH (2005) (FAME)

4) AHE S “HEPOFE LT EN SRR OB RICET A", JNC TJ8400 2000-007
(2000).

5) So Kitazawa, Jun Nukaga, Hiroshi Kamimura, Katsutoshi Sato : “HITACHI ADVANCED
X-RAY COMPUTED TOMOGRAPHY SYSTEM FOR DIGITAL ENGINEERING”,
International Conference on Advanced Research in Virtual and Rapid Prototyping,
(2003).

6) MLt “EEART=ALF XM CT EBELT A VAN V=T VU T~DIGH”, &Y
a6, 122, 2, pp.100~103 (2002).

7) WG, AR, AN X B CT L om AT BT 2 it JNC TN8430 2003-001
(2003).
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ADEF:
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Hh 5% {Al
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HADAEM:
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Fig.15 X #t CT#£©® (HiXCT)
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ADAEM:
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Fig.32 HEksE =M _X # CT Q@ (HiXCT)
X #t CT o mtEE#— LD T, —HERNCTFARER L)
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Fig.33 WKt =Xmm X # CT 4O (HiXCT)
X #H CTHOFmMEEHKE— LT-DT, —@E#gs L OSCENKEE L)
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Fig.34 HERE =M _X # CT £® (HiXCT)
Xt CT otz H— LD T, —Egs X OSCFR R L72)
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